WO 03/ 076422 PCT/ EP03/ 02516 -1 SULFONYL- DERI VATI VES AS NOVEL | NHI Bl TORS OF
H STONE DEACETYLASE. 5 This invention concerns conpounds havi ng histone
deacetyl awe o3HDAE) | nhibiting enzymatic activity. It furtper/Epebeises to
processes for their preparation, to conpgsitions conprising them as well
as their use, both in vitro and in vivo, to inhibit HDAC and as a

medi ci ne, for inmw\as-mmmmm A8 NOVERINHPBIIOR & OFt HISTaoRdi ti ons,

such as cancer and psoriasis. Igg‘?‘l{;ﬁ?gﬁggt yotic cells, genom c DNA in

chromati ne associ ates w th hi st or| hucl eosones. Each nucl eosone

consists of a protein_octamer nmade up of two copies of each histories H2A,

H2B, H3 and H4. DNA wi nds around this protein core, with the basic am no
acids of the histories interacting with the negatively charged'phosphate 15
groups of t A&isDReentipheomssts compopndyduwingrhasien qa@mallasm&HPAC mhibindf t hese

core hist Oléhf}fmzltﬁ dchity. ?tvlﬁﬁﬁéxl}kﬁte@‘%@bb@c@stsé%r ﬁfelrtﬂ?@pa'%atlcﬁinlm oSitidRs Of

conserved, highly basic N¢ter al lysine res%ﬂ‘ues he s ead state of
hi st one aceC)MAEFiBg thes, asygh @s ngsWoglh@z VIRgQ AT T & Inhih RS eangeasn
conpeti ng hashadidnadetinstincans henataisio iambit praifaatvaeadaions asek 8 cdngeei n
referred to a(i "HDAC'. Hi stone acetyl ation and deacetyl ation has 20 |ong
been |inked?! pi%ﬁlgcrl ptional control. The recent cloning of the genes
encodi nip different histone acetyltransferases and hi stone deacetyl ases

provided a BOgSLRl otﬁ)&gflsagon 611'{?1'8 DIOA if @ﬁroﬁ@Lﬂé L Q0GREC WRRHIEGTs 1

acetyl ation and transcri control e rever5|beacet Ialon of
hi stories canclpessmes. Fagh emlwmemon@ﬁﬁg@éﬁ PrOf}jn fpf@mMes made Hp 0&6’{0 ¢epies afont r ol

Lrec[lam sm ]1: eéchlgﬁf’@?ésm s HARHPdhd HA. Igﬁ%mhs arb%ﬂﬁt{hi’&;ﬁbbﬁhﬁédr@ Ryi@ théS

| Stori es lLirtates Iessi on er S I st one deacet ion is
corr ol hted B mogioF e Bt B T e YL 1 FARS s oo
wer e shifimn gmups df the DNA .afibe rmopt ¢ommadn pco:sacetns}aabmi sodification sf thest @ne
deacetyl aseﬁxs\&ﬁw is tRé’R:‘Jer%% é)af‘éew“%o%%f did @ gg(%dp(g Nlo ds%weﬁsﬁgﬁg HRGEvays.

The dynam c |br| um stone I'on and deatefytfation is
essenti al bktenemahldsmresni@w The stoady stawm“fbIStqn@racwlahpetscm@abu&lwdéwhfase

results in g drm@)é ﬁlﬁbﬂrﬁﬁéﬁveeﬁ%ﬂnﬂétﬂ{ hitbhd &'é%?dr@?éré&@(s) %9@91"59)%&5 and
reversal of Gsf or ned Qﬁ%@%éﬁfe ore 4 bi tor s can have
great ther aﬂ%"lﬁ?ﬁy s 1 hasgin é‘Ffe ptopg a‘EPéY P“‘iﬁ’r ft‘ﬂdi caresylpten iisseases
OL COnCBC(II i Ohﬁxg(ﬂg’&i Kekedtto &?nsﬁnbﬁblwl Ecéer:t)IJ ElW:‘rl ecdndtioainglof tHeQ%enBQé’nco&ﬁ%l) .35
The study o nhi ors I stone cet HDAQC) . i ndi cat t hat
Tnacod t hocdiftelitt Bistdie dednh b ARG HERRSN BRRRMER P BRUER "5
di fferenti acxnimatﬂﬁhéonthm:elatmmhlp Petiweho bistone acetylati@ryndiaansesptimhl control. e

arrest at bepb re%rsmgacgﬁflﬂﬂﬁ% histdrie¥ %Bﬁ ﬁasﬁlhﬁl chtr&ﬁﬁlgki Rk Q%ﬂ&’ %sy SRJSI} 6422

different cell 1ines I nduces differentiation Frien
PCT/ EP03/ 028°@s 2 contrel meshanista §p1 geng Hansseiptier In xgﬁrqlahxpewskyﬂwn &hil i de
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transcriptional repression. Histone acetyltransferases were shown to act as
transcriptional coactivators, whereas histone deacetylases were found to belong to
transcriptional repression pathways.
The dynamic equilibrium between histone acetylation and deacetylation is essential for

30  normal cell growth. Inhibition of histone deacetylase results in cell cycle arrest, cellular
differentiation, apoptosis and reversal of the transformed phenotype. Therefore HDAC
inhibitors can have great therapeutic potential in the treatment of cell proliferative
diseases or conditions (Marks et al., Nature Reviews, Cancer 1: 194-202, 2001).

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



been reported to inhibit cell growh, induce termnal differentiation, and
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enzymatic activity and also show advantageous properties such as cellular activity and
20  increased bioavailability, preferably oral bioavailability, and have little or no side

effects.

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

25
The compounds of the present invention show excellent in-vitro histone deacetylase
inhibiting enzymatic activity. The present compounds have advantageous properties
with regard to cellular activity and specific properties with regard to inhibition of cell
cycle progression at both G1 and G2 checkpoints (p21 induction capacity). The

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

margin.
35



chemcally isoneric forns thereof, wherein nis 0, 1, 2 or 3 and when n is
O then a direct bond is intended; 10t is O, 1, 2, 3 or 4 and whent is O
then a diweat/obarrl is i ntended; each Qis nitrogen or ea®aTXP03023ié r ogen
or 15 each Y is nitrogen or -CH each Z;is nitrogen or \ 20 R is

-C(ONR7RB, -N(H)C(OR9, -C(O-0C _6al kanedi yl SR9, -NRLIOC(O N(CH)R9, -NR
10C( O) C1_ 6alljpzsriaesnjiogroncerrpopeapds-jfamue(dr anot her zn-chel ating- group
wherein R7 and R8 are each independently sel ected from hydrogen, hydroxy,
Cl_6al kyl, hydroxyCl_6al kyl , am noClgrBal kyl or am noaryl; 25 RO is

i ndependently sel ected from hydrogen,| Ct 68l kyl, Cl1_6al kyl carbonyl,

aryl C1_6al kyl , C1.6al kR e¥raki nyl, Mfi&dmane; pyr r ol idi none or

met hyl i mi dazolyl; R10 i §\_| epénﬂw Sebect@d )’E)rm@ydmgen or

Cl_6al kyl; R2 is hydrogen, |[Yal o, hydroxy, ino, nitro, Cl_6alkyl,

Cl_6al kyl oxy, trifluoronethyl, 30 di(Cl.6alkyl)am no, hydroxyam no or
napht al enyl sul fonyl pyrazinyl; -L- is a direct bond or a bival ent radical
sel ected from Cl_6al kanedi yl , am no, car bonﬁl or am nocar bonyl; 35 each R3
represem s HedVaridgderms: hphammasaetically peasetabletadditioarsalieandatpe stered- by ar vyl ;
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each X is nitrogen or S ;
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_C<
each Y is nitrogen or ;

o —CH™
each Z is nitrogen or >~

20 R'is—-C(O)NR'R®, -N(H)C(O)R®, -C(0)-C;.galkanediylSR®, -NR '°C(O)N(OH)R?,
-NR'’C(0)C;.salkanediylSR’, -NR'°C(0)C=N(OH)R’ or another Zn-chelating-
group
wherein R’ and R® are each independently selected from hydrogen, hydroxy,
Ci.ealkyl, hydroxyC,.salkyl, aminoC,.¢alkyl or aminoaryl,

25 R’ is independently selected from hydrogen, C;_galkyl, C;_galkylcarbonyl,
arylCy.ealkyl, C;¢alkylpyrazinyl, pyridinone, pyrrolidinone or methylimidazolyl,
R s independently selected from hydrogen or C,.salkyl;

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

-L- is a direct bond or a bivalent radical selected from Cj.galkanediyl, amino, carbonyl

or aminocarbonyl,

35 eachR’ represents a hydrogen atom and one hydrogen atom can be replaced by aryl;
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furanyl; furanyl substituted wth hydroxyCl_6al kyl; benzof uranyl;

i m dazol yl; oxazolyl; oxazolyl substituted with aryl and Cl1_6al kyl ;
Cl_6al kylwoioamnd4yd ; tetrazolyl; 30 pyrrolidinyl; pyrrolyl PCT/EP03/02516

pi peri di nyl C1-6al kyl oxy; norpholinyl; Clg6al kyl mor phol i nyl ; '

mor phol i nyl Cl1- 6al kyl oxy; norpholinyl C1_6al kyl ; norphol i nyl C1_6al kyl am no;
nor phol i nyl C 1. 6al kyl am noC 1. 6al kyl ; pi perazinyl; C 1.6al kyl pi perazinyl;
WO 03/ 076422 P 1{6 P03/ 02516 - 746l . 6al kyl pi perazigsl C 1. 6al kyl oxy;

pi perazinyl C 1. hl/enyl sul f onyl pi per ;
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6al kyl ; C~¥76al kyl pi perazi nyl sul fonyl ;
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(hydr oiprlp&g? Efo??i&@W¥%g%1%&Wl§g%g rﬁﬁbgyg'?h%&ﬁ)%al Kyl am noC
1. 6al kyl ; di @ lamingeAray af}lw}amln%mr‘ry&(@maﬂiwl)@mnm kyl ;

pyrrol i g nyl Gigc%blkyll)z@ﬁyiocpw%a@wldi(dl hir ma@tygalkﬁxxhﬁ%ol yl substituted
wth two sub

fro r trih Cl 6al kyl
pyridinyl; CEW%@V] %Bg ‘ﬁ]ﬂ@ gt ﬁ%k‘)ﬁ@)’@f} EW% V"gitnoaryl
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ol 0Byl Ry BRSE Y S Al Humin i) Akl Melinod 1oLy peny!
sel ect ed froﬁi(ﬁamikyléﬁmlh@(,cmFﬂtkb’BammPC@aﬂﬂkyll; Cl 6al kyl oxy,
hydr oxyGl_ 4ah[~'(yjl alkylgﬁgmp{?@ﬁﬁ%, akpl Yihi#er onet hyl oxy, hydroxyCl_4al kyl oxy,

Cl_4al kyl sul f.0 4a Kyl ox 1. 4al kyl oxycar bonyl , 25
am noCl_4al kws'%alkﬁ? é’a@ @iﬂlw&?skyfﬁb&y, di (C1_4al kyl ) ami no,
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) B ARG e 5 L L ey oo
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1ophen substituted with d1(C1 6a1kyl)ammoC1 6alky1(C1 6alkyl)yammoC1 salkyl,
di(C;.galkyl)aminoCy_galkyl, C;.galkylpiperazinylCj.galkyl,
hydroxyC,_ealkylpiperazinylC_galkyl,
hydroxyCi_galkyloxyCi.galkylpiperazinylC;_galkyl,
25 di(C;.¢alkyl)aminosulfonylpiperazinylC;_galkyl,
Ci.¢alkyloxypiperidinyl, Cy_galkyloxypiperidinylCj_galkyl, morpholinylC,_galkyl,
hydroxyC,.galkyl(Cj.ealkyl)aminoCy_galkyl, or di(hydroxyC;_salkyl)aminoC.galkyl;
furanyl; furanyl substituted with hydroxyCj_galkyl; benzofuranyl; imidazolyl,
oxazolyl; oxazolyl substituted with aryl and Cy_alkyl; C_galkyltriazolyl; tetrazolyl;
30 pyrrolidinyl; pyrrolyl; piperidinylCi.salkyloxy; morpholinyl; C;_salkylmorpholinyl;
morpholinylC,_galkyloxy;
morpholinylC;_galkyl; morpholinylC,_galkylamino;
morpholinylCy_galkylaminoC.galkyl; piperazinyl; C,_galkylpiperazinyl;
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1. 4al kyl , 2ray
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1. 4al kyl am ng€ Fé’ﬁdm&l%&&@)&@ Oﬁbk&l)mnﬁi oty | RikpRFR; Ny !

tetrahydr opyr| 1 d| cEer azi nyl Cl. 4al peri di nyl am noCl _4al kyl am no,

pi peri di nyl aﬁ?h@?@(yiplﬂ%l‘l' QYIXHV‘HB@'% ﬁlé‘D’]??’ian%(I:@kﬁimﬂﬂcprﬁﬁgﬁyl di nyl ) (hydroxyC
1. 4a: ty: gam Aodz oiy@pgamw@mgalkylﬁpklrﬁaiyk,yl pi peri d:jnyl l)éhydr?»éylc

1_4al kyl ) am 4a yridi nyl C1_4al kyl oxy,

hydr oxyC 1. 4§Y‘E§9?‘%§% ?‘i‘@yy Wg] é%?]‘ip?eff‘& ?b??:ﬁﬂ@’c 1. 4al kyl |

di (C1_4al ky! YtemreryCl.cdliy BT aniknbambni ﬁn’ﬂmxaﬂfna'a_lb}'ly(lcl galkyl)aminoCy_galkyl;

| f 104 |
?m( ?:I?I;un ?&ybg&gﬂe%[zér D?SJla(ﬁ:lm@@l é@ﬂl Xdi hﬁoﬁ%@ﬂ)gﬁgﬁ% 94 of ?nmngo bi cyclic
noi et y) 20 mprrﬁolefhméEmyal.%ﬂepyr&IWYé@esaékylw@pyrraé%fl 1Pngé201b1aE}‘faiF@Y}and R6

cgn be pl aﬁe%&ﬂtuft&ﬁwiﬂlh tw&gﬁ;@%ﬂut&ng @&é@&ﬁff&lﬂtcl%fa]léyh&tmﬁﬂlb@ggﬂ% 1taryl tl n thﬁ
aovelspen n uns I' nNore, supnstli ents eac

D eendent | DvtingLp By supHREd With UG oSy By B e PR Y oy arres m
cyano @0 25telny1uydmmuﬂmkiﬁwplperﬂ'heylt mrralnydnolsyunmdmyﬁapmwhﬁ%@lhﬁ; bitor" or
"I nhi bitor of h|

e e |dent ound, which

i s capabl e of" lf‘ﬂ flﬁc’jl gpﬁf'{ytll P}em‘ Bﬂ@“‘&%&&& Fol¥e Oéﬁl&regé%inﬁ?’i’f’ﬁtlstl ng its
activity, rmméemnd@mbuseéﬁcmﬂ fram helazamigpi wittacti-salley}. Clraabiyloxyi ng hi st one
deacetyl ase gyyrRt . @u@ptthﬂaar}zsme@@n%ﬂﬁﬂyﬁemglaxp%ﬁwy@ YaRllogyhi st one
deacet yl ase é Eﬁmﬁ[ ?(t% 8 frog?é gl st'one. I5Lef era%l y, such
i nhi bi tion i S1sdedsyliqoyl léal YREY“h A8l F‘?&"saébqnﬂ i bitor reduces the
abi | i t @50f aalhjrs)t]@mﬂkylleayz&hwla,skkyl)anrne@wﬂkﬂnxy aht(ﬂm!alkgl)mmof rom a histone
at a concent gabl ofy iifind AroRYE i {3M NEnGBRS SRkGAL T on of

di(C;.salkyl)aminoCj_salkylaminoCi_4alkyl,

di(C;.4alkyl)amino(C.4alkyl)amino, di(C;.4alkyl)amino(C,_salkyl)aminoC,_4alkyl,

di(C;.galkyl)aminoC_4alkyl(C;_4alkyl)amino,

30 di(C.salkyl)aminoC;_4alkyl(C;_salkyl)aminoC;_4alkyl,
aminosulfonylamino(C,_4alkyl)amino,
aminosulfonylamino(C,_salkyl)aminoCj_4alkyl,
di(Cy.salkyl)aminosulfonylamino(Cj_salkyl)amino,
di(Cj-salkyl)aminosulfonylamino(C;_4alkyl)aminoCj_galkyl, cyano,

35 piperidinylCy.4alkyloxy, pyrrolidinylC;_4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCj_4alkyl, di(C;.4alkyl)aminosulfonylpiperazinyl,
di(C_4alkyl)aminosulfonylpiperazinylCj_4alkyl, hydroxyCi.salkylpiperazinyl,

hydroxyC,_jalkylpiperazinylC,.4alkyl, C;_4alkyloxypiperidinyl,



35 the inhibitor that is required to produce sone other, unrel ated

bi ol ogi cal effect. WO 03/076422 PCT/ EP03/02516 -9 As used in the foregoing
def i ni ti owe oands4ber ei nafter, halo is generic to fluoro, clricarmpps/oisnono and
i odo; Cl1_4al kyl defines straight and bragched chain saturated hydrocarbon
radi cals having from1l to 4 carbon atons such as, e.g. nethyl, ethyl,

pr oloylj, bgt1 yICl-4allk-yﬂmayb§pleﬁﬂilnyl_cl-4ﬁlkbmhmﬂom@maﬂkm@t hﬂlndﬁyﬁﬁm?azﬁ@éﬁ?l k% | o

i ncl udes ) n i . 0 0 ereo avi ng o} car bon

atoms such a;h,%ld%&@'ﬁglﬁ%@}f&péﬁswgﬂ%ﬁﬁFﬁ'g%d-Eﬁbut |, hexyl, 2-methyl pentyl

and the |ike;(hgkosyl kahatk§i-satketamiso, lﬁh)(ﬁh@’&fﬁl-@ﬂ(iyé(@h@lka dmineCanelkgld

chai ned sat ur, 0 j : 1 b ons such
RSt AYEL ARG A doRyOEHI AT puahi Y, FulSREI B

as, for exanple,. ane .. "1, 3-propanédi yl anedi yl ,
1, 5- pentanedisybstityted Wit s BCHi{cH+ parplidindfedalkopurdidimdCegikdonh as, 2
10 net hyl pentiadpRolilyl, morpRSIMICEAISNSS, Worphdlidyld JEk{y | but anedi yl, 2, 3-

di met hyl but anedi yl,. a the like; trihal oCl. ali | detfipes Cl.6al kyl

cont ai ni ng tH?%BXOIfIHE&]Ha a“blflo’df’?’ﬁ’bw h‘éﬂ%@'lmgﬂf%gﬁt RIPFIGFN¥x anpl e
trifl uoromet I§l4alkghifmbdoeyl o0 ydlkylpipémnagl (hialklyleny, mperadigylC, gaiklylpr anched
chai n hydroca b ' co i Al e .and having from2 to
6 carbon at 0%-@3‘8’!{’?&5?&@9- A)%%ﬁnb?b&e)? ﬂgﬁrg%ggﬁl-%%?@g%@g enedi yI ,

3- but eni y| Ciaalkeipipeneniny) € 4dkydeninebediliy], Fegahmrhwrhmdbwﬁémwiwl, and the
like; aryl d%étfdnﬁam@pﬁmdmy@@eraemu!4aﬁ<9p%ipehuh@%\ﬁh&@ _PN&12hin8D" €
substituents each. i nd_ep(g}r;%?nt ly. Sel ec}(ed f'rom hal o, ci 6al kyl,

Cl_6al kyl oxy Paerdinyiamige IeglqmingCaspdkyl, hydr oxycar bonyl : ami noaryl defi nes
aryl suEst! tlqclgghlmylgifpteﬁdﬁ?mchyﬂfgwpmu&)&b)ﬁhkr)dc1_4hrk§flaudﬁc§ cycloi c hlydlrootcalr bon
groups havi ng~fr .10, arbons, _such as cycl opropylh , cycl obutyl,
dyelopentyl - e tRYRR RO ESIRR R e GHEbS ARy efhent y1

cycl ooctdyl ampgridinglTidikyloklie t er m "anot her Zn-chel ating group” refers to a

group whi ch iysaGapeP) fiminontREGGIC, NGk Makiindc ZaniyPn. whi ch can be present
at an enzynat ?c %Pngf ngqurlmtnef ﬁ%S. Pﬁgr rrgdgeurtl(?ccé{al f’accept abl e addition

sal ts enconp&¥§1apikyheeati-cakylyminecapingtiadigzol. ~ addition salts and

phar maceut i cahlivosaF6PRbipElaginPIES §akkildk Y| (1thidphdnyIC TARKylaMias;mBCceut i cal |y
acceptabl e acid additien@a)ts as nentioned hereinabove are neant to
conprise the ther ap.e.Lﬂ/ig(::LaPZLy active non-toxic acid addition salt forns

whi ch the 3@1eQ;_@HﬂP£IU”d§\—QV forrﬁﬂiét\? nhdy) al& 8 lﬁ#ﬂgﬁdki@b.ff&frﬁ%g JBi_%y&QWH&HfWS of
formula (1) which hav .can be converted in their

e basic propertie
phar mact i c¥itha e &;{lg@%@@pﬂpﬁﬁ)&,@p%ﬂ@@m ts by treating said base form
with an appeepR’aind Ricatl be papsdar thahiraen tisrephivpmentef theflodreeanml e,
i norgani ¢ acids such as hydrohalic acids, e.g. hydrochloric or hydrobromc
acid; sulfuric; nitric; phosphoric and the |ike acids; or organic acids
such as, foaryBi thgxabgieds plaangt, ioc phanyl fubsiituteslowith ene gnmgrasebstifuehisdadxyacet i c,

lactic, pyr uYﬂcEpe ectdPOhGlo, & Qa‘}kﬁ,' @, dalkyfoxyPHrRBEFH h&br

1 Gel , .
mal ei ¢, fumaric, ITB.?JI% tartaric, citric, nethanésulfonic, %tﬁgnesul fonic,
benzenesul f oAYEOXpcaRINYbnesul foni c, cyclamic, salicylic,

p-am no-salicylic, pamoic and the |ike acids.

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

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

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



WD 03/ 076422 PCT/ EP03/ 02516 -10 The conpounds of formula (1) which have
acidic properties may be converted in their pharnaceutically acceptable
base addiwoma/z@bkts by treating said acid formwith a suipcalipes/osgani c or
i norgani c base. Appropriate base salt faopns conprise, for exanple, the
amonium salts, the alkali and earth al kaline netal salts, e.g. the
lithium sodisumed i thefasgdingyefivigaesind Merepaiftet, mmoslagelfenanﬁlﬂhm thlkl, salts

wi th organi %@ﬁi%dm‘aogc L& d{aﬁfé%suc eang'er B&Y&ha@i%‘uﬁﬁ &‘mci})égxii abani ne

salts, and sa with anmlho ac r exa arg ni ne, 1ysine
and the |i keadizAehavengiromdi @ dvartmmstoragisichiasre. gamlettb}’l ethgloppyipbityks t he

hydrates and-hb@yRelyY,inethgHsbgyl @ﬁu fh@nlnzs @hgamyl tdaﬁld@sncﬁgﬂmﬁn@thefmgﬂwl a (1)

are able to form Exanples of such orns are e drat es, alcohol at es
and the Pi kéommu@%ﬁhﬁméb@@%é%wafmu syomg@maseferr@r&mplgqumyﬂrp%mdwlof
formula (1) butyhshengled-méirylpemyl xidftheiéie; @), Lalkordiybiefines bpalendsraigdandp of

the sane at 0 t he ue f _bopds but havi n di fferent
t hr ee- di nengfz’lﬁ‘ﬁgffdﬁ?f'l?g%?‘@ée‘ﬁ?ﬁdéWa'}rog i‘fg?‘ﬁsl aving HpEnkiodecston atgms sueht he
conpounds ohs ffo:remah@le( Irﬁetm;&gmepdﬁ&elmedlynIlaspropiﬂwryl\/ilslebutmtyl oned or

I ndi cat ed, 4 %e%lf' léjﬁg)lag%’ﬁ%f and tl? ranc %%‘e\%%ﬁlgheogg&: m xture

of all possib docnem ¢a I 'sone or ns ound may
possesslO Sailft!ﬂhd?ﬂP@tnlt.lr"mdlr}'iayB m@ﬂw@ﬁmaeﬁdhylcﬁ aslumctbmﬂmtasefamhlﬂdﬁ enant i oners of

t he basic Hﬁﬁﬁﬁgbetanﬁ%%awm&f iRl fgagg%me Gal ‘é&%ﬁfh Tg%@' ly

isoneric for mor in

admi xt ure V\A“{Tﬁu%ﬂgﬁg&eﬁ%‘l%Olf’egugslqﬁ‘feé'ﬁof(gﬁextagl%%t f%[B?f ylw&z scope of
the present défivnesbivabint sthhghtl\Anabraﬁehémaﬁl midrddaaaoﬁqam@md&mﬁmg%gul a (1)

Ceveran i t PRGERBES R PRE SR IRH Sifof e oRtt i fonexaole sy
parti cu}iirl 9w¢medlb<l Suterediyh @rpeintenedigl, 3rpemtenedigh, 3trhe1hyi|-2}bnthnbdnﬂ and
pi perazine g 1Rl il f{h\éL Qﬁ'ér@i %ﬂ&?ﬁer@[ &Hé'ﬁé?l&!d%&ﬁ %Lbshlﬁ?ep&o%l?””ds

of forrruIaE(H taut onmeric or

al t hough notnd)é&e;ﬂd%tix WCF%&%M@ Crealyd Gsalialonyorinfucseraethyl eyaded to be

included 3RydibkJtafbonE afGRAEY] QIEflﬁé?.er)Q rs§§§1'ﬁ§tedl W‘{tﬁfh'frrh@@ C\sBeYRY1 used
her ei nafter [ unds o meant. to ipclude also

he Dna e Ty ARERRER SropRud T A )10, carhops. se¢ P BprL.c

forns. Zb Asyclishetlyl heyciipentyl, egclbpemanyl, eyslbhexy| dgelohéyengls eyclatizgtyl HDAC' ar e
i ntended to, ){EJO%EI%QMI@M@OM of a famly of enzynes that renove acetyl
groups from am no groups of lysine residues at the N-term nus of a
hi stone. Unl ess otherw se indicated by context, the term"histone" is

meant to retgd b “Wh&'ﬁ&%tﬂ"g%&ipnrefbﬂQb Hdgrﬂﬁlp WhichiefupablRBr WO 03/ 076422
PCT/ EPO3/ 02516 -11 b"&‘t‘ from an¥?s peci es. r?a HDAC proteins

or gene pr o’&&‘é%%mglm& {,ég—lon chga b gresppt %aniy(’j“a“ﬂlﬁ}i@l‘lg SIEDAC- 2, HDAC- 3,
HDAC- 4,25HDAC- 5, HDAC- 6, HDAC- 7, HDAC-8, HDAC-9 and HDAC-10. The hl st one

deacet yI as eP]?a?ﬁa@uﬁ?aleeacceptable addition salts encompass pharmaceutically acceptable acid

addition salts and pharmaceutically acceptable base addition salts. The
pharmaceutically acceptable acid addition salts as mentioned hereinabove are meant to
comprise the therapeutically active non-toxic acid addition salt forms which the

30  compounds of formula (I) are able to form. The compounds of formula (I) which have
basic properties can be converted in their pharmaceutically acceptable acid addition
salts by treating said base form with an appropriate acid. Appropriate acids comprise,
for example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for

35 example, acetic, trifluoroacetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic,
malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric,
methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,

salicylic, p-amino-salicylic, pamoic and the like acids.



derived froma protozoal or fungal source. 5 A first group of interesting
conpounds consi sts of those conpounds of fornmula (I) wherein one or nore
of the foWbosiong2zestrictions apply: a) nis 1 or 2; b)tips@/EPOS/@®2516 10 C)
each Z is nitrogen; d) R10 is hydrogen; _g). R2 is hydrogen, nitro,

Cl_6al kyl oxy, trifluoronethyl, di(Cl_6al kyl)am no, hydroxyam no or

napht al enyl St tampbmdsadf forydula @) which hatge &idic peoperties pthybe cantwirtedlig theirr adi cal

selected fr 0 r each R3
represents g roggﬁﬁg?&%¥ah Q%&P(ﬂ%ﬁm nge tr ygg%@‘@ﬁﬂégPQ§¥

am nocar bonymltab&wgmyammmmwmmoprme(ba& &aIG@IﬂInyb()Iapmmertxﬁapkyl i)
v is a radi ggl I 7 ) ) 14)
A Zoa%aangf%)ﬁﬁfggsf&n& tf’i)ér&lf(ﬁl éfgd e(a?[h a)kaglﬁ@m%)al s§lf% %g the @mﬁ s,&g@n
(a-50); ) eaa@mium; @agrﬁa@ﬁb eiéwm %ﬁ‘h@ qmeélker alys O@%?@w rsesang 6 are
i ndependent bynzﬁﬂiuees; meﬂlen,gpmgu@hrngﬁ@ MydRBhinethks, @nd sdlfsivilad Shtho Baildk Whoh
tri hal oCl_6al E [0)4 al k Cl 6& g | oxy; C1_6al kyl sul fonyl ;

(aryl) (Cl_68Y é”)xgﬁ\pﬁzom%?lwﬁlﬁl? o the g“yl oxy: 25 arylC2 6al kenediyl :

di (Cl_6al kyYhertenm; “atidi crfpaseradditiontshlogiradsoydonguised the hydrdiewandithe solvent

di (C1. 6al k acC |

0 G Gal oy P8 Ay he Crpfolntt by AFRORCH, SEh5¥ g ogm Epmptesof such
hydr oxyt1. 6Eirmsias @g‘fmﬁrq{gq aeolgiatrs/and ¢ i{l?hk@)xyc 1- 6al kyl oxyC

1. 6al kyl pi perazi nyl C 1. 6al kyl ,

di (Cl_6al k | f Cl. 6al k

e e s R R SEL USSP ity o

hydr oxyC] _6hdrkinl €Fineb alllpphsileataagsundahiadé up of the same atoms bonded by the same

oy o BRI Ry 5L o s ROy Rl o201 '
phenyl ; fISp hemjdrchangeabl¢, mhiddthecompamds of feumuta (ﬂhne;epmmt Unlessivtherwise
| ndependent fyn$6ie8 ok ?rfhléaﬁm%%lh&mcaﬁﬂ@s%a?ﬁotﬁﬁwﬁé] Pg:t]:nc%{dﬁweg e

hydr oxyCl_4al kyl, trifluoronet hg/ tri or orret ){] dy
di (Cl_4al kym}%%erﬁeﬂ PesyiRle sisrapchemicetly isamesi¢ fogms wéich said compound may

gl 581143' |ki pOsaEss ns@g | Aixkey na dtélg-tﬁiiq _a;ﬂliddlgsyérmﬂm@&ﬂoﬂaifhub&%gg%e%gﬁg? no,

| a no a am n

ncr £pDa; ooBeleabfachig Bt S bamndii, AR ST ATl i mere s A Ao o

1. 4al ky3Ooxy@nipousds k@/ﬁopmplar(b)zbothmnmurfﬁoi:mltmInkydrmxdlré yttireaoty&hdr. @l kyl ) ami noC

1. 4al kyl , %ﬁ&g&#ﬁi ertthat Wil x&%ﬁ@_ﬁbgéﬁe,&&in‘%@hm. OXY,

nDrphollny oxy, nor p I ny
Cl_4al kyl pi perazi nyl C1_4al kyl, or the
The N-oxide forms of the compounds of formula (I) are meant to comprise those

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

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

Whenever used hereinafter, the term "compounds of formula (I)" is meant to include

also the pharmaceutically acceptable addition salts and all stereoisomeric forms.

35  Asused herein, the terms “histone deacetylase” and “HDAC” are intended to refer to
any one of a family of enzymes that remove acetyl groups from the €e-amino groups of
lysine residues at the N-terminus of a histone. Unless otherwise indicated by context,
the term “histone” is meant to refer to any histone protein, including H1, H2A, H2B,



/[-(CH2)n -N Z 5 central noiety may also be bridged (i.e. formng a bicyclic
noiety) wth a nethylene bridge. A second group of interesting conpounds
consi st s wh oBloose2 conpounds of fornula (1) wherein one orPcmmre3/afsid he
follow ng restrictions apply: 10 a)nis lyjor 2; b) t is O or 2; c) each Z
is nitrogen; d) R is -C(ONH(OH); e) R2is hydrogen; 15 f) -L- is a

di rect bond H3gH4eamd1H523fr0rapn§esmie$ Huhyd Hhgeh pateans or gehe Brbdustshindludgen; A

' d 22
(a29) " " (al§Epe3f R MR Bl & DGR IORG I TRG 54038y, S
each R5 and HigAGre ﬁﬂb‘%\@%ﬂ@éﬂébf?el@ Th@hﬁSWGldeﬁféwlaSh&mDalso be

trihal oCl 6%EKVédfrérﬁ'a 85dal BRfURBhIOXYrce C1_6alkyl; Cl_6al kyl oxy;
aryl1C2_6al kenedi yl ; i (C1_6al kyyam no; thi ophenyl; thiophenyl substituted

with d|§Cl 6al kyl )am noCl_6al kyl (C1_6al kyl ) am noCl 6al kyl ,

di (C1_6al kylp A Q@ﬁ%ﬂﬁﬂit&&éun %én@&uncﬁ%bksi&tpbpﬂabeezédmﬁo@nas @ﬁbhmhla (hydroxyC
1. 6al kyl pi pera2| n C 1. 6al kyl oxyC 1. 6al kyl pi perazi nyl C

1. 6al kyl, cCthegsip é@ﬂ ?f@%‘ieﬁgillfecfPH?‘%‘@gfe%’é‘FtWF aPMYr phol i nyl C i _6al kyl ,

hydr oxyCl 6a) Kyd [ &12;6al kyl ) am noCl_6al kyl , or

di (hydroxyC% Pﬁéfqlo% m noCl. 6al kyl ; furanyl ; oxazolyl; pyrazolyl;
pyridinyl; p ri Substituted with Cl1_6al kyl oxy; 30 quinolinyl; indolyl;
phenyl ; l(phenwacmﬂolsmntmaeed with one, two or three substituents

i ndependent Id?/Rsﬁelgg ¢dr8ged;r om hal o, amino, C1_6al kyI Cl_6al kyl oxy,

hydr oxyCl_4a

tnfluororreth trifluorq 3&

di (CL_4al kyp)%msﬁwéfpga%ww dxypal thcrf Hallowﬂ)”i &Fbeal yl)amino,

‘f' 2 C|1E4?|) kyl )&gdﬂﬁ@hrﬁﬁi dtlaphdien§iSullordy@yeadinyaymi noC 1. 4al kyl (C |

a a :
v oxyC. 1. DAtk s oo o i MGGl s RO AR, Gl
PCT/ EPOBY 0251&nnn(1®rluhn(yhydroxyc1 4al kyl ) am noCl. 4a| kyl,
pyrrolidi nyg‘guﬂqikﬁ)ébr Q}fggﬁk&g &V&t&% 4al kyl oxy, m)rphol i nyl Cl _4al kyl oxy,
S

hol I | Cl. 4 h 2)n -N Z
mor phol i ny 1 hy rogen, Jhyﬁroxy 16aﬂ2y rgnznlngt\{aﬂ%nyl 6}1ylé}/oxyal(rjlgnoE:ar onyl o(rCH )

di(C;.¢alkyl)aminoC,_galkyl;

1) ‘® is a radical selected from (a-1),(a-7), (a-9), (a-10), (a-12), (a-14), (a-19),

20 (a-20), (a-21), (a-22), (a-23), (a-30), (a-34), (a-49) or (a-50);

j) each s is independently O, 1, 2 or 5; |

k) each R® and R® are independently selected from hydrogen; halo; nitro;
trihaloCj_¢alkyl; trihaloC_galkyloxy; C;_salkyl; Cq.¢alkyloxy; C;_galkylsulfonyl;
(aryl)(Cy.¢alkyl)amino; arylsulfonyl; aryloxy;

25 arylC, _galkenediyl; di(C;_galky)amino; thiophenyl; thiophenyl substituted with
di(C;.¢alkyl)aminoCj_galkyl(C;.galkyl)aminoCj_galkyl, di(C;.salkyl)aminoCj.galkyl,
C,.¢alkylpiperazinylCj_galkyl, hydroxyC,_galkylpiperazinylC_galkyl,
hydroxyC;_galkyloxyC,_galkylpiperazinylC;_galkyl,
di(C;.salkyl)aminosulfonylpiperazinylC;_galkyl, C;.¢alkyloxypiperidinylCy_galkyl,

30 morpholinylCj_galkyl, hydroxyC_galkyl(C;_galkyl)aminoC,_galkyl, or
di(hydroxyC,.¢alkyl)aminoC;_galkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl,
pyridinyl; pyridinyl substituted with Cy_galkyloxy; quinolinyl; indolyl; phenyl; phenyl
substituted with one, two or three substituents independently selected from halo,
amino, Cj_galkyl, C;_galkyloxy, hydroxyC;_salkyl, trifluoromethyl,

35 trifluoromethyloxy, di(C;_salkyl)aminoCy_4alkyloxy, di(C;_salkyl)amino,
di(Cj_4alkyl)aminoC_4alkyl, di(C;.4alkyl)aminoC.4alkyl(C;.4alkyl)amino,
di(Cy-4alkyl)aminoC,_4alkyl(C;.4alkyl)aminoC,_salkyl,



central noiety may al so be bridged (i.e. formng a bicyclic noiety) wth a
nmet hyl ene bridge. 5 A third group of interesting conpounds consists of

t hose compowad®42f forrmula (1) wherein one or nore of thecrmPosEsng
restrictions apply: a) nis 1; b)tis0; ;510 ¢) each Zis nitrogen; d) R is
-C(ONHOH); e) R2is hydrogen; f) -L- is a direct bond; g) each R3
represents ahygidxggepaliafipiperazibglch),alR4l,i s hydrogen; A i) is a radical

sel ected fro ) i,ndependently 0 or 1; k) each
R5 and R6 are |néé&bﬁ‘{c'ike>(1€)f 14allk¥1c¥%pee?§zfc{ é\‘ﬁaﬁﬁl’ogen t hi ophenyl ; thi ophenyl
substi t ut ed \ﬂl(h}’ﬂfdl(f@lwﬂa‘ll)@m)@mﬁm-p@abk@lhyICqmalkyl pyrrolidinylC;_alkyloxy,
Cl_6al kyl pi p h wth
oS cubat ugﬁ&gﬁdﬁﬁggﬁ;@ﬁdy@k}y mggjlhg)gftiyg a]kﬁ eNYdiyl pBEAYInyRY 4§fk'yf 11: TN

di (Cl1_4al kyI ) am nQC foxy, di (Cl 4a| kyI ) am no, di (C1. 4al kyl )am noC

éyf?glkly (c,‘éqfal i?l < T"P’?g?' nyaly% aI %'g é%l Mml}g an?)lcycqg r%mét% ot

Cl_4al kyI p| p@fi A methyle mﬂ Nigﬂl 25 A fourth group of interesting conpounds
consi sts of those compounds of fornula (1) wherein R is -C(ONHOH) and
-L- is a direct bond. Afifth group of interesting conpounds con5|sts of

t hose corrpoﬁrfﬂ%o"gfgr?‘éﬂ Hhintgreshing coypbaprds epnsist ofjthose cppprpydsigy forpmla @)

hydr ogen andhcx’em dn® o nibré 6Cthe BellvinArstrictibngippie of interesting conpounds
consi stl% tho rrpounds of formula (1) wherein one or nore of the
fol | owng r%)s"tllslco[rl ons apply; a) t is 0; 35 b) R is -C(ONR RS,

-C(O - Cl_6abkanedr ¢ SR9, - NRLOC(O N(OH) R9, WD 03/076422 PCT/ EP03/ 02516 -14

- NR1OC( O) Cl.\Galikanegidb -NR 0C(O C=N(OH) R9 or anot her Zn-chel ati ng-
group wher e?)n R7 ‘gerg are each independently selected from hydrogen,
hydr oxy, %ﬁdﬁy@io ) or am noCl_6alkyl: 5 c) R2 is hydrogen, halo,

hydr oxy, am)rd is nydrbgen Cl 6a| kyl, Cl_6al kyl oxy, trifluoronethyl or

di (C1_ 61%' kyb)ﬁ is adlrect bond;

g) each R® represents a hydrogen atom;
h) R%is hydrogen;

i) is a radical selected from (a-1), (a-9), (a-19), (a-20), (a-21), (a-22), (a-23),
(a-49) or (a-50);
20  j)eachsisindependently 0, 1,2 or 5;
k) each R’ and R® are independently selected from hydrogen; halo;
trihaloC_galkyl; trihaloC.galkyloxy; Cj_salkyl; Cj_¢alkyloxy; arylC, galkenediyl;
di(Cj.¢alky)amino; thiophenyl; thiophenyl substituted with
di(Cy.galkyl)aminoC;_galkyl(Cy.galkyl)aminoCi.galkyl, di(C;.galkyl)aminoCy_galkyl,

25 Ci.salkylpiperazinylCy.galkyl, hydroxyCi.gsalkylpiperazinylCj_galkyl,
hydroxyCj.galkyloxyC,_galkylpiperazinylC,_galkyl,
Ci.salkyloxypiperidinylCy_galkyl, morpholinylC;_galkyl,
hydroxyC_galkyl(Ci.¢alkyl)aminoC;_galkyl, or di(hydroxyC,._galkyl)aminoC;.galkyl;
furanyl; oxazolyl; pyrazolyl; pyridinyl; pyridinyl substituted with C;_galkyloxy;

30 quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents
independently selected from halo, amino, Cy_galkyl, Cj.salkyloxy, hydroxyCj_salkyl,
trifluoromethyl, trifluoromethyloxy, di(C;_4alkyl)aminoCj.4alkyloxy,
di(C;.4alkyl)amino, di(C;.4alkyl)aminoCj_4alkyl,
di(Cy_4alkyl)aminoC_salkyl(C;.salkyl)aminoC_salkyl,

35 hydroxyCi_4alkylpiperazinylC_4alkyl,
hydroxyC,_salkyloxyC,_4alkylpiperazinylC;_salkyl,



d) -L- is a direct bond or a bivalent radical selected from Cl_6al kanedi yl,
am no or carbonyl; e) R4 is hydrogen, hydroxy, am no, hydroxyCl 6al kyl,
Cl_6al kylwo@yoéabkkyl oxy, 10 aryl Cl-6al kyl, am nocar bonyl pcampno@sical kyl ,
Cl_6al kyl am noC1_6al kyl or di (C 1. 6al kyj3.am noC 1.6al kyl; A f) is a
radi cal selected from(a-1), (a-3), (a-4), (a-5), (a-6), (a-7), (a-8),
E a- 51923 | E a- EIL-gzll(h}’g@?(!@)-stalkf)al@)l(f(-&IM)BYH(OﬁdM)C1-4@H(yﬂ.$)’rr0ﬁdiﬂ§tlgl)l,ml&?loi%)f} 5

a- , a- - - . - , - . - ,
(a.28) (a. 28} oPpoimiCra lf%% 0{%@%@0‘fé@%%é?l,(‘ﬁé’ﬁ’fé%’fﬁ%@ R

(a-37). (a-38). (a-39). ‘C240). (a-41). (a-42), (a-44). (a-45). (a-46),

(a-47), (a-4 (a\bly, 9) s 1,s i ndependent|y.0 ., 3 0or. 4, h) R5
i s hydrogen; ® 21(?%1; hydr oxy; %ﬁl&&g? ayn?‘§%%e?€?‘%eﬁ ]I'COET}E%% ﬁ%‘c;yczhc moiety)

tri hal oCl_6alvish argthyleng bedgky| ; C1_6al kyl oxy; C1_6al kyl car bonyl ;

Cl_6al kygd oxycar bonyl ; 20 Cl1_6al kyl sul fonyl; hydroxyCl_6al kyl; aryl oxy;

di (C1_6al kyl )am no; cyano; _thiophenyl; furanyl; furanyl substituted with
hydr oxyCl_641 Rye grayerf antesesting compondngansigis;of ghase epmpoungds af farpulasibst i t ut ed
W th aryl andlefein 6@ deithore oftheGalldyingréstd@lonk appigt r azol yl; pyrrolidinyl;
pyrrolyl; r‘r&:rghollhi nyl; C 1-6al kyl norphol i nyl ; piperazinyl; C

1. 6al kyl pip % yl; 25 hydroxyCl_6al kyl pi perazi nyl ;

Cl_6al kyl oxbptiip®ri di nyl ; pyrazoly; pyrazolyl substituted with one or two
subst i tyent : fram Cl_6al kyl or trihal oCl_6al kyl; pyridinyl;

pyri di nI;/bIe s@b%?#?ﬁ%ggm\ﬁé@h Cl_6al kyl oxy, aryloxy or aryl; pyrimdinyl;

qui nol i nyl ; A Rais-E(OMNEID; or phenyl substituted with one or two

substi t uent g Rr1 i@q{g@@@@gnt |y selected fromhal o, Cl_6al kyl, Cl_6al kyl oxy or
trifluoromethyl; q(} |¥1 RG6 i s hydrogen; hal o; hydroxy; am no; nitro,

trihal oC1_62Ikyis:2 ekl 6al kyl oxy; Cl_6al kyl ; Cl1_6al kyl oxy;

Cl. 6al kyl cagloel R r€iremksyhyygardieny! ; Cl. 6al kyl sul fonyl ;
hydroxylgl_%ﬁyig' @IoéénOxy; di (Cl_6al kyl )am no; cyano; pyridinyl; phenyl;

or phenyl s ed"Wth one or two substituents independently sel ected
from hal o, CI 6afyl, al kyl o) riflyaronmethyl /-(CH2)n -N Z 35 j)
the central™” =~ noilé?)f%}rﬁ‘@ S%EF%S(?&%@F]&&&&?@:& forming a bicyclic

moi ety) w tjheach sis lideperelebtly Ggel; WO 03/ 076422 PCT/ EP03/ 02516 -15 A seventh

oher oi n oneUgrenRy AR RORAIEENEANS ksibde Ptk IR eEATRRURERhiopBE "t Ly o
each i ndepfaﬂﬁ‘g%ﬁflﬁuﬁds‘&ﬂé%@d@kmv%bﬁjng Fd reabkylpiperzimyxyaikydal kyl
ST Tt RS
di(C;.4alkyl)aminoC;_salkyl,
di(C.4alkyl)aminoC;.4alkyl(Cy_salkyl)aminoC;_4alkyl,
pyrrolidinylCy.4alkyl, pyrrolidinylC;_salkyloxy or Cj.salkylpiperazinylC_salkyl.
25
A fourth group of interesting compounds consists of those compounds of formula (I)
wherein R is <C(O)NH(OH) and -L- is a direct bond.

A fifth group of interesting compounds consists of those compounds of formula (I)
30 whereinR'is ~C(O)NH(OH), R? is hydrogen and -L- is a direct bond.

A sixth group of interesting compounds consists of those compounds of formula (1)
wherein one or more of the following restrictions apply;
a)tis0;

35  b)R'is <C(O)NR'R?, -C(0)-C.alkanediylSR’, -NR '°C(O)N(OH)R?,



hydr oxyam no or naphtal enyl sul fonyl pyrazinyl; c) R4 is hydrogen, hydroxy,
am no, hydroxyCl _6al kyl, Cl1 6al kyl oxy, 10 aryl Cl1_6al kyl, am nocar bonyl ,
hydr oxycawbasgtes2am noCl_6al kyl , am nocar bonyl C1_6al kyl , PCT/EP03/02516

hydr oxycar bonyl C1_6al kyl, hydroxyam nocajponyl, Cl_6al kyl oxycar bonyl,

Cl. 6al kyl ani noC1. 6al kyl or di (Cl 6al k}/l ) am noCl_6al kyl; A d) is a radical

sel ected from {Mleﬁ(OXCaﬁﬂkane@adSB -NR U 0)CaN®H)R( ar ﬁ)qthc(rZﬂYc)hela(txaa.gB)
(a-9), (a-10), 11), (a 12), (a-13), (a-14), (a-15), (a-16), (a-17),

(a-18), (a- 19)g ?E (a-21), (a-22), (a- 232 (a-24), (a-25), (a-26),
(a-27), (a-28)WwheginR aﬁand(l?a moyach independently seleayd from lyg)ogen ahydiadxy, ( a- 35),

(a-36), (2 37) hy cfr@xy@%alk&lao?’%notﬁ? i)y (a-41),  (a-42) (a-43) or (a-d4).
e eacC a re | en se ecte rom rogen, al 0O, r oxy,
o e teso e g W

am no; el JOXYt ?‘q“ﬁai e, Gerikyl: &yalkﬁgxﬁépﬂymomethyl
Cl_6al kyl oxy, &0 @), ;B Ryrhimsy C1_6al kyl oxy; C1_6al kyl car bonyl ;

CL. 6al L1 ° o) oS a oA oPE hlMlony ol oefeh B K iAo B8 Y1 O

hydr oxyCl_6al Kyl am no; ~ am no
di (hydroxyCl_ Gaﬁlrlkqdy) am no; di(Cl_ 6a| kyl )am noCl 6al kyl oxy;

di (Cl_6al kyk) Rmsng@aag@ﬁlﬂym&maﬁ, a%vdré é%‘ﬂbkkl cl%amkﬁujl @ﬂyo
| 1C2 6al di’y | K 5 1h§g‘ heny|
O Y e e vk wackg%mn@&yiampcmlm osaf’ki{‘)yam hoC

1. 6al kyl,  didi(Ch.caklyBathinady @a)@lJ_Gal kyl, Cl1_6al kyl pi perazi nyl C1_6al kyl or
di (hydr oxyCl. 6a | ) am noCl. 6al kyl ; fur anyl; imdazolyl;

CL-Sal ki trppeoNI s d lAlatled (RUREL 1)dwg felapal Kykﬁﬁy(a-mr@?é& S

C1_6al kyl hol | |

i 6al k§;| S‘.“ Lgr(gzwgﬂéi) é%ln%z?%k% (a-H49), Bal Ry aps%ééaaza r{wl(éil(sapwa 20),
%1 ggls kyl gln Efr(lammxgsl} fo0y), (a-zmam)ﬁtatm)%dafzsple(%@gw:ﬂt (83lKYA-92);
o Cao el k! ) AP EPRYarpar FPs thry Pl BPGIRS (0T %), W), et
di (C1_6al kyl )e(m4ﬁbiarl46b|(lgﬁl4b) fred@xrr(giSCL. 6al kyl ;

hydr oxyCl_6 i Y- yCl. 6a1ky1p| per azi nyI Cl. 6al kyl ;
Cl _6al kyl ox é‘a}ﬂé?ﬂ?ﬁﬁ Hé/dt} &1 }g fi%lgd( eri di nyl Cl. 6al

hydr oxyCl. 6 ’IS(S‘)Y EFe ahal&r ?Srﬁé)’a?i]i“ﬁ?’l mgoﬂ?ﬂ‘i‘laéy@lliylﬁtéﬂhﬂmﬁ?lé’loxy,

(1h63| kyl 8 pgr laletdaudyf;(ﬂi cakdyloxly; CYQIAENFEARAL RelkydR9S4babAs - 16

ro a

(hydr old eal ﬁﬁ%&‘@@ﬂ k‘éidg’gxﬁdqﬁé@fybéfﬂ%y’ di(Gy 4 NARIAGH V4B al kyl oxy:
pyrazol yl ; t hitkipphenybifytanylpforamyd sybstigugrbwith by@dxﬁlt&alkywbenmfbmhyn; uents

sel ected fromifudabluldivt &1l PGhBRkNLin BYLH Elapy™ di v

substituted with or “aryl; pyri m olinyl; phenyl;

phenyl 5 substq1t6ﬁltké‘5“%°bﬁ ‘SHéZOIX V\BYIBQIIG(‘TPW@)’%BSWP{R!}QH@%‘ i ndependent 1 y
sel ect ed frOﬁU]%blkylmcﬁ‘th]ﬁmyl (ﬁlp_&@hlk))ll C; g%lkﬁﬁb&xhﬁ y hydroxyCl 4al kyl ,

trifluagroneth |qu aI
Cl4al k(}lsoxy C1¥1Xgﬁ o {3 pxperazm f 6hlk}h1)(/)xyp1pé/n%lrryll Xzo?y, pyrazolyl
substltuted w1th one or two substituents selected from Cy.galkyl or trihaloCy_galkyl;
pyridinyl; pyridinyl substituted with Cy.salkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy_galkyl, Cj_galkyloxy or trifluoromethyl;
30 i) R®is hydrogen; halo; hydroxy; amino; nitro; trihaloC,_gsalkyl; trihaloCy_galkyloxy;
Ci-ealkyl; Cy.galkyloxy; Cj_salkylcarbonyl; Cy.galkyloxycarbonyl,
Ci.ealkylsulfonyl; hydroxyC.ealkyl; aryloxy; di(Cj.galkyl)amino; cyano; pyridinyl;
phenyl; or phenyl substituted with one or two substituents independently selected
from halo, C_galkyl, Cj_galkyloxy or trifluoromethyl
/—(CHy),
— Z—
35  j) the central J— moiety may also be bridged (i.e. forming a bicyclic
moiety) with an ethylene bridge.



am noCl_4al kyl oxy, di (Cl-4al kyl)am noCl_4al kyl oxy, di (Cl_4al kyl)am no,

pi peri di nyl C 1- 4al kyl oxy, pyrrolidinyl C 1. 4al kyl OoXy,

am nosul fwoyBprqer azi nyl , 10 am nosul f onyl pi perazi nyl C1. 4&iCiyPp3/02516

di (Cl_4al kyl ) am nosul fonyl pi perazinyl, _is.

di (Cl_4al kyl ) am nosul f onyl pi perazi nyl C1. 4al kyl,

hydr oxyCl_4al kyl pi perazinyl, hydroxyC 1.4al kyl pi perazi nyl C 1-4al kyl, C
1. 4al kyl oxypi peridinyl, Cl_4al kyl oxypi peridi nyl C1-4al kyl,

hydr oxyd . 4al kyl oxyC1. 4a| kyl pi perazinyl, hydroxyC 1. 4al kyI oxyC

1. 4al kyl pi péy seX¥enthigooup. Qfanﬂ&sﬁbtlngL@)rlQMddm&qr@stSMItmsa):Qlﬁﬂzommdls lofy forauad an(d)

hyd d l'i di nyl | kyl
oy M asbo il Al o 6 1 el o0

0X
4al kyl pider a&Rnwf@ ar5|eﬂ~gh laséivpené;mt aelegied; ff?@? hzdrﬁgqnchydmskyl
hydr oxy Cl_4alhkiitoxFCTnealk ) zﬁﬁmdcp 1 od @hltdhoyd m no,

di (C1_4al k 1 4al k t.hi
alm( nosu?f o% i% g}y chgﬁsﬂd }%ﬁ%y&?@nﬂg&mb ﬁ‘é{LyyglllﬁallEﬂaﬂdFQWrﬁ@ethﬂl’group

of preferred dqdmyadmmnmphthbnyiﬁulfdimrmmy}punds of formula (1) wherein

R7 and R8 agfreR m}@gﬁ t hydr oxy,
hydr oxyCl Gg)IEkail am noC ? &%ng?{}gﬁﬁ%{ 65%[}] % 6&8%9y’hydr ogen, hal o,
hydr oxyl0 ani AIChsalkY, ar@I‘OGadP(IW’Il hY@XG’QWSNI‘)dx%Imn@@l 48+ onet hyl |

hydr oxyani nomﬁno’b@fﬂ@h 1@%}(1'@1”1?&62(%%%@@1@})/&1 R"myﬂﬁ)x Mﬂﬁm@%ﬂon}lﬂydr oxy,

am no, h dro 0X C ‘bonyl ,
hydroxycgr bo 16 sﬁﬁxﬁﬁﬁo%i{gﬁamlag?%ﬁ%b@ﬁ%éﬁwgé s%hwfmno 168 Kyl
hydr oxycar bony 6al kyl , hydroxyam nocar bonyl , 30 C1. 6al kyl oxycar bonyl ,
Cl. 6al kyl an‘il)noCl allﬁki;'{adtﬁal ‘iﬁle(céii feum ki) é?r?hé@i) ) 6atleya-5), (16, €a-d).(ad).cal

?el cge;:t ed fr1 S;n(ﬁa) 10§, e(aal) (4- &2)31a—11ﬁ(a4)4) (aarﬁ)(,a-l(@ 17), ((éué‘i(a-(@y ?)7)
a -
(a-18),1%(a- 19)3&8{i % 8%’ 913} ), Qa?‘ééa'%()a@fé} (a-(2§) éér)? h 6%1 )553 3Qa- 26),
(a-27), (a- 28)(a-3@h{@92) (4321303 34), (239100 36) Aa ), (238, 3BBY), (84®BBa-4 )a- 35) ,
(a-36), (a- 37) 4% 3%)6),“&94;)9) (a-40), (a-41), 35 (a-42) (a-43) or
(a-44); each ?@ e I’hdependent |y sel ected from hydrogen; hal o;
hydr oxy; am)ﬁ@ehﬁl en¢R° aqermclﬁ@pafémtlsacrlwpd from; hydragen; hedo; lytloxy; anGhosal kyl ;

Cl_6al kyl oxynit\Du3i 8T 6ALR; Eiale&PpgaAm&aﬁcl 641Ky1C©+§zak§ﬂMi>0xyCl 6al ky oxy,

Cr o2l i o0 PO S S T T o B

di (Cl_6al kyl hedroxngcagabomyiydrakyChyak dryGhy@edxiy €l yakylamino;

aryi s tony AESEM G SO LI e RO

gl (% g:: ty: léﬁi yllayam %kwwré%?; ﬁalkmag"gng(ﬁyﬁﬂ@mﬂmanﬂe@lfmﬂ h

di 201 g2l K] gﬁglgyilth?&lhlén }l/iuéﬁfﬁt?%&e?az%n% c%’ll)é'g“ Ky or
di(Cy.ealkyl)aminoCj_galkyl(C_salkyl)aminoC_galkyl,
di(C1.galkyl)aminoCy.¢alkyl, C;.galkylpiperazinylC;_galkyl or
di(hydroxyCj_galkyl)aminoCy.galkyl; furanyl; imidazolyl; Cy_galkyltriazolyl;
tetrazolyl; piperidinylCj_galkyloxy; morpholinyl; C;_galkylmorpholinyl;

30 morpholinylC_galkyloxy; morpholinylC;_galkyl; Cy.¢alkylpiperazinylC;_galkyloxy;
Ci-salkylpiperazinylC,_galkyl; C;_galkylpiperazinylsulfonyl;
aminosulfonylpiperazinylCj_galkyloxy; aminosulfonylpiperazinyl,
aminosulfonylpiperazinylCy_galkyl; di(C;_salkyl)aminosulfonylpiperazinyl;
di(C,.¢alkyl)aminosulfonylpiperazinylCj_galkyl; hydroxyC,.alkylpiperazinyl;

35 hydroxyCj_galkylpiperazinylCy.galkyl; C;.galkyloxypiperidinyl;
Ci.¢alkyloxypiperidinylCy.galkyl; hydroxyC.salkyloxyC_salkylpiperazinyl;
hydroxyC;_salkyloxyC,.galkylpiperazinylCi_galkyl;



di (hydroxyCl. 6al kyl ) am noC1. 6al kyl ; furanyl; im dazolyl;

Cl 6al kyltriazolyl; 10 tetrazolyl; piperidinylCl _6al kyl oxy; norpholinyl;
Cl. 6al kylworeploadsenyl ;  nor phol i nyl C 1. 6al kyl oxy; norphol i mgir@rb3/6mikyl ; C
1. 6al kyl pi perazi nyl C 1. 6al kyl oxy; Cl. 6ajeyl pi perazi nyl C1. 6al kyl ;

Cl1_6al kyl pi perazi nyl sul fonyl ; am nosul f onyl pi perazi nyl Cl. 6al kyl oxy;

am nosul f onyl(pY¢rex¥@Gi- 613}1{}’1)((3amlkbd)auhﬂ@r@}’(imp)@la@lmy)(@ chlgdaknyioC chalk§l;

1. 6al kyl) am nRslLERYHE RiaRGIRS] S
di (CL Bal kyl ;ifg'm nlosg loérellg;p in%or% I téniopgr?zl? y'l pyrazolyl substituted with two

hydr oxyCL_6alSROstuenss from Ey@@llsxly@inwpfﬁwaémdwa@mﬂlmdwl kyl ;

Cl. 6al kyl oxy@umfw@d ANh;C;_datk: ﬁﬂly%ylagxwrﬁﬁmnsh M n@iinﬁabljf’eh‘llyl phen 1

hydr oxyCl. 6al k oxyg %al K Ip| per aziny hydr oxyC 1. 6al C‘,{

1. 6al kyli perSH StRYEEWitheaedyo.or ﬂ(lﬁ%rmssemtsersﬂelemep@seé%ﬂt%wrtyrarhalm

(hydr ory|C1 6 ahlyd, )C(Qﬁll@al(lq;ghlkamxydﬁiﬂr@qkb lgy;hlkylszpwmméthyll, nyl bCl 6al kyl oxy;
razo t it substituents

Eé ect eé fro&ﬁ%@%ﬁ%ﬁlﬁd% 9}%’&%@[1 E)aS' t ‘H’ tnfﬂoxy&-’t r‘iallrkvﬁw’rl di nyl

substituted wniro@uabialeay 6k &ﬁlk)é)ﬁglhm@ly‘falhﬁmyn?ll(ﬁ aliybehiimy| ; phenyl ;

henyl b hr I
phenyl  substidediaffiey. la'ik}%l@&)tn‘{‘&lcﬁﬁ 1€, ﬁﬁ%ék@%ﬁﬁxﬁi{d&ﬁﬂﬁ%é ggrﬁ%ﬁﬁge”t y

sel ected fromhal o al kyl ,

trifluoromet Hwnosﬂgo'ﬂﬁP‘PF’iﬁ‘é‘Péﬂﬁt‘*ﬁW H(CruF Y%W“@Q Pklwﬂﬁ'@yzm)’l_

(Cjil( éil Zy: Ex?lﬁﬂ(gliahlk{l)ﬂﬁm;)sulﬁﬁy IKYJ;EQI?@I,, hydroxyC).qalkylpiperazinyl,
i a no

pi peri di nyIy f‘%g égylpléyrﬂ%ﬂcgr“%@t%a %X%’f%‘%?eﬁdmﬂ .

am nosul f ony Cpmpldib'b)zvpnpbmdm)dﬁh adkyl, hpdrgky@ mfkyb:xty@h Gikylpipksekzinyl,

i (CImagl kY1 ?Zﬁoﬁgéﬂf%%‘%%e?zw#&%

hydr oxy@1_24altir r4alé<wﬁ§£1 -4abgl wm%kfsmow kglkplmem@lkylammcmlkxlt

Cl. 4al kyl oxy @&ﬁmdym{ualk 16;Ly,4ﬂ&,rbud>1myycpf wyl&dynm ﬁaylbmalkyl

Y kol i 4aEﬁ%“ﬁﬁ%ié§|H§ ‘{’&YZI ny%‘liﬂfpl}é E | k |)

1. 4al kyl pi pe a am no,

(hydLo%ypCl?écl:h}Idm{cy(CmallQédrkmb)chmydu%’,iyaiahlkyll)annnpyr roli d| nyl >Clll _4al kyl oxy,

nmor phol i n a

1. 4gl kyl p?/per fﬁhr‘@?ﬁa?(gv‘f Wx}@ @§ %ﬁﬁéﬂ\ pI perya2| nyl C1_4al kyl ,

hydr oxy81 4aprlamoaﬁhfwlplmreﬁyﬂ x@lmﬁmqrylmpp!mnmls?l -salkylamino.

di (C1l_4al kyl )am noCl_4al kyl am no, am not hi adi azol yl,

am nosul f onyl pi pera2| i nyl Cl1. 4al kyl oxy, or_thi ophenyl Cl_4al kyl ani no.
03/ 076422 Pégf eistred compoundy eofisistaefghese spmppiatds of @uﬂ‘@iﬁ‘@bwh@fsmcony sts

of those cqn’p&mrld%al%adtﬂh eAddnk seléﬂ@ﬂ(ﬁloﬂlﬁycﬁ%ﬂqo)c Z l—E(O)SR :?gRg
al kanedi y

- ﬁ(R'O%)C(CO)lCtjra\f(”fﬁﬁ”ﬁgé 3?’?1'[5\# 1% %@Iaz%?’?f’dyl group wherein R7 and R 8 are
each i Bfepdritiehiytisogem|hakt, bgdrbx yrantiye miye rC, cakelr, Oxyalkylowsd toflyocdmedkyl , or
am noCl_éal kyl‘lydroxyammo or naphtalenylsulfonylpyrazinyl,;
R%is hydrogen, hydroxy, amino, hydroxyCj_galkyl, C;_galkyloxy,
arylCy_galkyl, aminocarbonyl, hydroxycarbonyl, aminoC_galkyl,
aminocarbonylCy_galkyl, hydroxycarbonylCj_galkyl, hydroxyaminocarbonyl,
30 Ci.ealkyloxycarbonyl, Cy_galkylaminoCi.galkyl or di(C,.galkyl)aminoC).galkyl;

@ 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),
35 (a-42) (a-43) or (a-44);
each R® and R® are independently selected from hydrogen; halo; hydroxy; amino; nitro;
trihaloCj_galkyl; trihaloC;.galkyloxy; C.galkyl; C,_galkyloxy;



10 R2 i s hydrogen, halo, hydroxy, amno, nitro, Cl_6al kyl, Cl_6al kyl oxy,
trifluoronmethyl or di(Cl_6alkyl)amno; -L- is a direct bond or a bival ent
radi cal swbastest2irom C1_6al kanedi yl, am no or carbonyl ; PR4/EPS3/Msds ogen,
hydroxy, am no, hydroxyCl_6al kyl, Cl_6alfyl, Cl_6al kyloxy, 15

aryl C1_6al kyl , am nocar bonyl, am noCl_6al kyI Cl_6al kyl ami noC1_6al kyl or
di (C 1. 6al k)ﬂfl)@lhymclﬁﬂhylhw, Csalkylcarhoagll; €4 laliglselfora: nyamﬁfl((,auq) (a-3),

4 5 7 0 12 13),
Eg_ 111)1(?61 )1}5yﬁ?o gt18§1ﬁy1 Plydr()?y@l)@ll{i%x?')?yc{r 61 }ky g (a(gl) )(a(gz) )
(a-23), (a- 2@}nm?(“a1-@@syl «yadl;_@) ;sa“@d)azsyoca(@nzb)h(hy%m& 1-eaflyllBmino; (a- 32) . 20

-33), 3 =41
L) [Tk Qi st
i ndepen ntly"gdsul nylmino; @Fylﬁx 1&@764“%‘3&5 '@’érﬁh Rk ﬂWPo‘kXiino’am no; nitro;
trihal oCl 6alt1lﬁysbhenty[ 'tm@blf&%’l amktintedwith Cl Ggllk%l I kcll Gﬂ kyl Ioxy,
Cl_6al kyl sul fon
hydrgxy%lcg;ﬁz@y alk@iﬂg’ O&/Gﬁ%ﬁgé Mﬁ%rfﬂ%ﬁc? H(Xf;ang t hi oghenyl furanyl ;
furanyl substdi(Cutseldybaminofy.gallbydyCl s Bkyliperazingifaghliybeory| ; i mi dazol yl

lyl; | kyl

C1 el oy 11 B diox SRR ARERRCh caloB an A0 ke € G
Cl_6al kiﬁ mor &ﬁEﬂZP §»|p1peﬁadﬂyﬂ<az¢aﬂw nycymszahqhwbﬁgeal&zw holimgl;
hydr oxyCL_6aln rmm@r@,zganoyloxycxlmﬁﬂiommwk e Ch ganaylb} eRY IO GEIk m;k@azol yl
substi t ut ed e or .t tls se ectﬁg [.om Cl1_6al Iy
trihal oCl1_6al 3¢F pb[g;:rrqzmy lﬁa‘l‘lﬂa’r aﬁwplgffl%’f‘?']f ‘?—'IB' with CL_ 6a| kyI oxy
aryl oxy or arayimosp}fomylplpenagahylclunNMyrqdunosumoyl@lpemzﬁWI or phenyl

bsti tut ed d f hal o,
27 0 A T B Bgggled [ om halo
hydr oxyt> ani #8C m@l ylpamippsulfenplepesiny/Fr-calkyl Hudeoy Coatl ylpmsazmyt:l 6al kyl ;
Cl_6al kyl oxyhy&Iaxﬁ@H‘aYﬁ &aﬂ»i&lc Qélk?IaUﬂgblR?,%ﬁ lp&m I WO 03/ 076422

PCT/ EP03/ 025 { %.l 6 I sul i lﬁ}ﬁ yl oxy

di (CL_6al kyl #aﬁ?h OXXR}H 9# r:fd yydro °6P/ b %X}Plpg%’é‘tyltut ed with
one or two shmbxyﬁegaﬂlqloxw}melﬂ{gﬂ@mekgzugw%m]eﬂ from hal o, Cl_6al kyl,

Cl_6al kyl oxy c ~ noi ety
may al so be E)hsfddﬁ {é)g 5’1&%&8@ Q@Ra‘%‘" hg%)y&l Frolé%ﬁ% 6§l§y]‘\inal{’woghﬁaé]myl ene
bri dge.20An epmolidml wallyyloxys pdfazp%"ftbnopemclahwmdlyl gbsiiutedsvitsf twiohos e
conpounds  of sJUQﬁfHéhé sel@&t)ed ‘ﬁ‘&ﬁf @l gﬁll%'l '0§tr111aRfC1%alk&l ?)?I‘l((ﬁ d/llgg{‘?(lg}'l each Z is

nitrogen; R10 .is hyd rogen,

trifluoromet ﬁghstlt%ﬁd(@ih Gabaéwl%wwyl ﬁylamb@eyﬁnﬂwaolmyl phenyl; phenyl
substituted with one, two or three substituents independently selected from halo,
amino, Cy_galkyl, C;_galkyloxy, hydroxyCj.4alkyl, trifluoromethyl,

25 trifluoromethyloxy, hydroxyCj_salkyloxy, Cj4alkyloxyCj_salkyloxy,
aminoC;_4alkyloxy, di(C;.4alkyl)aminoCy.salkyloxy, di(C;_salkyl)amino,
piperidinylCy_salkyloxy, pyrrolidinylC_4alkyloxy, aminosulfonylpiperazinyl,
aminosulfonylpiperazinylC;_4alkyl, di(C;_4alkyl)aminosulfonylpiperazinyl,
di(Cj_salkyl)aminosulfonylpiperazinylCj.4alkyl, hydroxyC;_4alkylpiperazinyl,

30 hydroxyC,.salkylpiperazinylC_4alkyl, C;.4alkyloxypiperidinyl,
Ci.4alkyloxypiperidinylCj.4alkyl, hydroxyCj.4alkyloxyC;_salkylpiperazinyl,
hydroxyC,.4alkyloxyC_4alkylpiperazinylC;_alkyl,
(hydroxyCj.4alkyl)(Cy.4alkyl)amino, (hydroxyCj.salkyl)(Cy.salkyl)aminoC_4alkyl,
pyrrolidinylCy_salkyloxy, morpholinylC;_salkyloxy, morpholinylC,_salkyl,

35 C-salkylpiperazinylCy_salkyloxy, Cj_salkylpiperazinylC;_4alkyl,
hydroxyC,_salkylamino, di(hydroxyC;.4alkyl)amino,
di(Cj_4alkyl)aminoC)_4alkylamino, aminothiadiazolyl,
aminosulfonylpiperazinylC_galkyloxy, or thiophenylC _salkylamino.



napht al enyl sul fonyl pyrazinyl; -L- is a direct bond or a bival ent radical

sel ected from Cl_6al kanedi yl, carbonyl or am nocarbonyl; each R3

repr esentwoashyaengen atom R4 is hydrogen, hydroxyCl_ 6alPkyIEP03/02516

am nocar bonyl, hydroxyam nocarbonyl or Ag.di (Cl_6al kyl)am noCl_6al kyl; is a

radi cal selected from(a-1),(a-7), (a-9), 15 (a-10), (a-12), (a-14),
(a-19), (a-20), (a-21), (a-22), (a-23), (a 30), (a-34), (a-49) or (a-50);

gglcgcf elds :‘ ?& gl%ﬂﬁ? grﬁ’@g Ppeﬁer?’ed czoglptolugds (iolnflﬁgl i@s% qugwun%S opg?:%uﬂ(j(f)nt 'y

trihal oCl 6avihle§ﬁlnbxy, Cl_6al kyl ; C1_6al kyl oxy; C1_6al kyl sul fonyl ;
(aryl) (Cl_6a|g¢y! ) am no; Caryl suI fonyl ; aryl oxy; arylC2 6al kenedi yI ;

di (C1_6al k t hi h t hi oph tituted with 20
i (Gl 60 kﬁs S ONRIRT O Gtkasdly R mOUR GADREDIDIS,

di (C1_6al kyI)aNR‘Ié@‘(Q)@ di¥dnedivER %6ty IR G ) ]
hydr oxyCl_6al k I‘E@perag‘lls nylnéllyGal kyl, (o m H)R? Glastiek Zh-chelating

6al kyl oxyCl__ | pi pera2| nyl C 1- 6al kyI
di (C1_6al kyl )avrlnditeml]l fand R prep&‘athmd&pd:rﬂbnlﬂiﬁkdi@dted from hydrogen, hydroxy,

Cl1. 6al kyl oxypi ?{dé%tg% %/‘I ?raelnlﬁ% thol i nyl C1_6al kyl

hydroxyCl_6al K am no ’k |, or 25
di (hydr&(y@\ smxdwg)earﬁai@dmdmwgmmofmtrar@i salkok £aahlkytoxpytriflodrpmethyy pazol y! ;

pyri di nyl; yrd1 1Q¥]|k ﬁ%ﬁbl tuted with Cl_6al kyl oxy; quinolinyl; indolyl;
or. three 1iubstl tuents

henyl : ~ ph
P ndependant 15 18 AUEEanY PEAPHAITD: Bl seliedfrom rgr kRSt ATR? By,
hydr oxyCl_4al kytbonyFi f | uor onmet hyI trif I uor onet hyl oxy,
di (Cl_4al k
di Ecn 2l ka{? %‘m’ﬁg%ﬂ@d@ yoé%"“g ’ﬁ‘%"a’f 5}“3(%%&%? %Opéyllk(‘&iynm kyl ) ani no,
di (C B34al kgnfansatiod aznmawlw aminelf iepl Kyhr st ylaming@ygalkyl by dr oxy C

1 4al kyl pi pea 4] EMkﬁ yamifiat Kydiky 1hydroxyC 1- 4al kyl oxyC 1. 4al kyl pi perazi nyl C
1. 4al kyl , ydr oxyCl. 4al ky1 )am noCl. 4al kyl, pyrrolidinyl Cl_4al kyl,

il il B.yperaz. Y g RO ) L 0 ) B RSl B EL AL
/-(CH)n -N ZIQM@TI&} (2-12), ﬁébi@wa h@y(aalﬁo(ablé)duarldgdd—l& (219%, Gr-200ng a
Compou song 3L5\6T 15T AN B i RIS
rs}(ao or Zaggé*hy@ Kasgﬁr far% é‘ %(ar:@ (@5( Nﬁ(‘ a-4kp (3- §2 tw#Hogen; - L-
|s a d| rect bomds), €ads), EK34T)e(hr:4£9e;m(aSSB) hydrogen atom R4 is hydrogen; Ais

di cal |l ected .f 19 20), -21), -22),
?at g3l)f:a Seﬁﬁﬁ%lsemdfpre%?fétglolécﬁ(go| S |§lgepe)ndeﬁlflllzﬁz), (1a 2 Z)r (5a eaz:h R5

and R6 ar e 1 is drdeogems halay hydnogytaminesmitipiyililogesalkylalrbaloC galkyloxy;
Ci.ealkyl; Cq_galkyloxy; Cj.galkylcarbonyl; C;_galkyloxycarbonyl;

25 Ci.ealkylsulfonyl; hydroxyCi.ealkyl; aryloxy; di(C;_salkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyC_ealkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and C_galkyl,
Ci.salkyltriazolyl; tetrazolyl; pyrrolidinyl; pyrrolyl; morpholinyl,
C;.esalkylmorpholinyl; piperazinyl; Cy.galkylpiperazinyl,

30 hydroxyCj_galkylpiperazinyl; Cj_galkyloxypiperidinyl; pyrazoly; pyrazolyl
substituted with one or two substituents selected from Cj.galkyl or trihaloCy_galkyl;

pyridinyl; pyridinyl substituted with Cy.galkyloxy, aryloxy or aryl; pyrimidinyl;
quinolinyl; indole; phenyl; or phenyl substituted with one or two substituents
independently selected from halo, Cy_galkyl, C;_salkyloxy or trifluoromethyl;

35 RCis hydrogen; halo; hydroxy; amino; nitro; trihaloCy_alkyl; trihaloC;_galkyloxy;
Ci.ealkyl; Cq_galkyloxy; Cjgalkylcarbonyl; Cy_galkyloxycarbonyl,



10 trihal oCl_6al kyl ; trihal oCl_6al kyl oxy; Cl1_6al kyl; Cl1_6al kyl oxy;

aryl C2_6al kenedi yl ; di (Cl_6al ky) am no; thiophenyl; thiophenyl substituted
with di (WboBabdegt)am noCl_6al kyl (CLl_6al kyl ) am noCl_6al kyPCT/EP03/02516

di (Cl_6al kyl ) am noC1_6al kyl, C1_6al kyl p(ljg)er azi nyl C1_6al kyl ,

hydr oxyCl. 6al ky! pi per azi nyl Cl1. 6al kyl , roxyC 1. 6al kyl oxyC

1- 6al kyl pi per a&i-s3lkgsulf@et;lytiroxy6; @ﬂlkﬁahdyldxsxmﬁp@ﬂkmawﬁ@byﬁm Isytidinyl;

nmor phol i nyl C1 I | (C1 6al am ng

di (hydr oxyCL. GQ%JkléIY ok th%g\ﬁﬁéﬁﬁ(eqﬁ S %ﬁ‘%%{ osu}égvzgé t%/‘In E%'?tysﬁ‘e“ed
pyridinyl; pyrf ramrfyiﬁo Sulsabyt G—‘Uﬁ@l ok ovifBwrdmetbylyor ~ qui nol i nyl ;i ndol yl :
phenyl ; phenyl substitare@Baht h one, two or three substituents

i ndependent |y sel ectely fr al o, am no, Cl1_6al kyl, C1_6al kyl oxy,

hydr oxyCl 4ahd<§dntraQO t 1 uor morthay also b bridgesnt@e hiptming a bicyclic moiety)

di (Cl_4akkyl) di (C1_4al kyl ) am no,
di (CL_ 4a:5 Kyl )Vgl@ ‘ﬂg%‘%a{; E%ééxdl (C 1_4al kyl)am noC 1_4al kyl (C

1_4al kyl ) ami noC 1. 4al kyl, hydroxyC 1_4al kyl pi perazi nyl C 1_4al kyl , hydroxyC
1. 4al kyl oxyC 1. 4al kyl pi perazi nyl C 1. 4al kyl, 25

di (hydroxyCl, 4al k am noCl. 4al k rroI I di nyl C1_4al kyl

pyrrolidinyl evﬁﬁ?ﬁﬁ%ﬂe&g{f’ul’ %Fﬁfﬁ%?q ﬂ%?qzl;?!swff %F%BP‘FWP&‘P%MWI
Cl_4al kyl pi pehazhengih @lis 4air Ryl is Opt of hﬁaacﬁ Z(léihi&)ogen IR‘ZSGQ'IEIM h; R*is noi ety may
al so be;prid bj | Iene bri dge.
30 A gr 0(2 D o ?/qr %En %nrf) %ma{lkgloa dﬂng%lgro é V\balg*n Hecgr y(?m(b% ds of
fornmula (1) r\m@ﬁ]@nwswﬂwylm}*fﬁmnyls—m is :edmct Zomctoma bivalgatradiRal selscte@FOMNH( OH) ;

R2 is hydr ogey.eatkanedif, cz&bﬁhyﬂ Qﬁﬁmh@eﬂbox%acéhcm”r% eSS4 ﬁ%d%o dartﬂﬂel@4 at om
eacn s IS

R4 hyd ted f
i ndla;s)en)ée:\? Iggsn@'dé?gef h%‘%&‘ry% aﬂ’hje gocéft%’%%gé‘ﬂfé?%ﬂw WE%HYEE’E ed from
hyd t hi oph t hi oph | t ut ed th WO 03/076422
PCT! EP03) 025 S4C1 sk epeCostk: ) o SI%OIGEL;J & pabceyselecend Trom (o D), @9),
SR SIS ] D BB W 0
di (C1_4al kyl ?%%}5% zeh sis independgently 0 B2 oty kgah)RANAR® ase independantlyiepleptedi noC i
_4al klyl » 5 fjlfl(o@ilhythbgqnl haim mtrﬁltrma]o@kﬁlﬁ)‘d_,_&ﬁial@ﬂ1)6aIKIymi§i,1C{-1§de}yI

rr n
@1/ 4gl Iky: p?/pgl k@% ﬁéaﬂl{ﬂ u]f%h% atcf\;’%(;tgf‘5 V@ﬁc%hﬁrglfﬁggn%r%ryl@éﬁpounds No.

6, No. 100 , angdCa Qq_i,kpnea]dl -calky)amiag thlpphenylzzﬂhlopk:eny]lﬁlbsnmd wis, No. 157,
No. 170 No. “"@Zﬁz‘]“"”ﬂ“m IRV VICIARCIC o N R
1-salkylpiperazinylCy_galkyl, hydroxyC1 6alkylp1perazmle1 ealkyl,
hydroxyCj.ealkyloxyC.galkylpiperazinylC_galkyl,
di(C.¢alkyl)aminosulfonylpiperazinylCy_galkyl, Cy.¢alkyloxypiperidinylC;_galkyl,
morpholinylCy_galkyl, hydroxyC_salkyl(C;.¢alkyl)aminoC_galkyl, or
25 di(hydroxyCy.¢alkyl)aminoCy_galkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl,
pyridinyl; pyridinyl substituted with Cy_salkyloxy; quinolinyl; indolyl; phenyl; phenyl
substituted with one, two or three substituents independently selected from halo,
amino, Cy_galkyl, Cy_galkyloxy, hydroxyCj.4alkyl, trifluoromethyl,
trifluoromethyloxy, di(C;.4alkyl)aminoC;_4alkyloxy, di(C).4alkyl)amino,
30 di(Cj.4alkyl)aminoCj_4alkyl,
di(Cj.4alkyl)aminoC_4alkyl(Cy_4alkyl)amino,
di(C;_salkyl)aminoC.4alkyl(C;.4alkyl)aminoC_salkyl,
hydroxyC.4alkylpiperazinylC;_salkyl,
hydroxyCj_salkyloxyC_salkylpiperazinylC,_4alkyl,
35 di(hydroxyCj_salkyl)aminoC_salkyl, pyrrolidinylCy_salkyl, pyrrolidinylC_salkyloxy,
morpholinylCj_4alkyloxy, morpholinylCy_salkyl, C;.4alkylpiperazinylCy_salkyl, or the



HOB O OHO NH Co. No. 6 Co. No. 100 N\ NOH 11iO0Oi1 » S N H N NJNN
r1\VO\ ENV | J/ YISI I j HONHCo. No. 104 Co. No. 128 olSIIO
O /10 NJ wBlosprd22 N\ I S\ NNS I /~( S OHOB N NH ~NPCTIEPHOR51€. 65 H20

S
. C2HF302; Co. No. 144 .C2HF302; Co. No. 424 o0 ~0 0~s,0 ~N.S - rN YNJ \ N
N,,,) N- Ol YONHO 1[1)? NH H\ _N N/ .0.6 H2O .C2BF302; Co. No. 154
2

.0.2 H20 . C2HF302; 4. | 1M25 WO 03/076422 PCT/ EP03/ 02516 -22- 0O\\S//Oi$S
i NYx ~/A . p,,N N 0, HO.NH I i
l\l’c/entrl_lalI -7 /m(\)ietl;'l nll_la)P also be bnl\cllged (i.e. forming a bicyclic moiety)
with a methylene bridge.

JN rriN=-\

A group of more preferred compounds consists of those compounds of formula (I)
5 wherein nis 1 or 2; tis O or 2; each Z is nitrogen; R'is —~C(O)NH(OH); R? is
hydrogen; -L- is a direct bond; each R? represents a hydrogen atom; R*is hydrogen;

_@ is a radical selected from (a-1), (a-9), (a-19), (a-20), (a-21), (a-22), (a-23),
(a-49) or (a-50); each s is independently 0, 1, 2 or 5; each R’ and R® are
independently selected from hydrogen; halo;

10 trihaloCy_galkyl; trihaloCy_galkyloxy; Cy.¢alkyl; Cj.salkyloxy; arylC, . galkenediyl;
di(C;.¢alky)amino; thiophenyl; thiophenyl substituted with
di(Cy.galkyl)aminoC;.¢alkyl(Cy.salkyl)aminoC;_galkyl, di(C;.galkyl)aminoC.galkyl,
C1.ealkylpiperazinylCy_galkyl, hydroxyCi.galkylpiperazinylCy _galkyl,
hydroxyCj.galkyloxyC;.ealkylpiperazinylC;_galkyl,

15 Ci.salkyloxypiperidinylC;.galkyl, morpholinylCy_galkyl,
hydroxyCy_ealkyl(Cj.salkyl)aminoCy_galkyl, or di(hydroxyCj.galkyl)aminoC,_galkyl;
furanyl; oxazolyl; pyrazolyl; pyridinyl; pyridinyl substituted with C;_galkyloxy;
quinolinyl; indolyl; phenyl; phenyl substituted with one, two or three substituents
independently selected from halo, amino, Cy_galkyl, Cj_galkyloxy, hydroxyC;_salkyl,

20 trifluoromethyl, trifluoromethyloxy, di(C;-salkyl)aminoC,_salkyloxy,
di(Cy-4alkyl)amino, di(C;_4alkyl)aminoCj_4alkyl,
di(C)_salkyl)aminoC_salkyl(C;_salkyl)aminoC;_4alkyl,
hydroxyCj_salkylpiperazinylC,_salkyl,
hydroxyCj_salkyloxyC_salkylpiperazinylC;_4alkyl,

25 di(hydroxyCj_salkyl)aminoCj_4alkyl, pyrrolidinylC;_salkyl, pyrrolidinylC;_4alkyloxy,
morpholinylCj.4alkyloxy, morpholinylCy_4alkyl, Cj.4alkylpiperazinylCy.4alkyl, or the

/—(GHa)y
—N Y
central ju—g moiety may also be bridged (i.e. forming a bicyclic moiety)

with a methylene bridge.

30 A group of even more preferred compounds consists of those compounds of formula (I)
wherein n is 1; tis 0; each Z is nitrogen; R'is —~C(O)NH(OH); R?is hydrogen; -L- is

a direct bond; each R? represents a hydrogen atom; R*is hydrogen; isa
radical selected from (a-1) or (a-20); each s is independently O or 1; each R> and R®
are independently selected from hydrogen; thiophenyl; thiophenyl substituted with



.0.5 H20.1.2 C2HF302; Co. No. 157 .0.3 H20 .1.2 C2HF302. Co. No. 156 N~ N

OH~ II N NH', )I\ p rNI ", OHON'\ NINO OO0.3 H20 .1.5
C2HF302; W0.03M0642459 . 0.6 H20 . C2HF302; Co. No. 163 r'N @chH/EweMI2she / ( H
~NI / \ N Hp-NTNHp~NI i NIl Op .0.7 HO .1.5 C2HF302; Co. No.

164 . C2HF302; Co. No. 168 0' ,110 rNNST™N H~YNJ I N.YNJ HONIiN~N, HO N

N yal 0 Odilc lal@HEaaRC, CakylNer CLOSkyIbinbrmR 30k, 1 Gar .0 11 v N
o1 (A lacl,lﬁaﬂ% CrioioNor CelkyipintRalmil iy Wran i pho C2HF302;

N, XJY || J .
Co. No. 171 .Rbegyl se;wgfeéwﬁé&neﬁhbstqwts ipdepengently splectsdom / N H Ul - HORN
HORN I ~N O @i((y.sakyDamiidnd?;,alplox Nadi(Cy ZalkyDahihoC2HF302; Co. No. 173  Mpst
preferred Cmﬁ?f&ﬁt‘ﬁll&yﬁa&ﬂ%&?ﬂﬁﬂyl’,\b 6.
5 di(C;.4alkyl)aminoCj_galkyl(C;.4alkyl)aminoC;_galkyl,
pyrrolidinylCy_galkyl, pyrrolidinylC;_salkyloxy or Cj_salkylpiperazinylC_salkyl.

Most preferred compounds are compounds No. 6 , No. 100, No. 104, No. 128, No.
144, No. 124, No. 154, No. 125, No. 157, No. 156, No. 159, No. 163, No. 164,
10 No. 168, No. 169, No. 127, No. 171, No. 170, No. 172 and No. 173 .
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-23 The conpounds of forrmula (1) and their
sal ts andwBbHoniaes

prepared in
enconpassed
is -C(O NH
(I-a), may
appropriate
reaction is
nmet hanol . 1
A |I_Y O3
S (
prepared by

Y OK-O HOr N |

and stereochemcally
conventional manner. A nunb

as exanples:

phar maceutical |y acceptabl e
i someric forns tirera®b3/oaye be
of general synthesis routes

/' N O Conpound 6 WO 03/076422 PCT/ EP03/ 02516

are

5 la) Hvdr oxam ¢ acids _of formula (!) wherein Rl

OH), said conpo%pﬂs
be prepared

aci d,
perfor
0 R4

R2 (Yot ||

C(R3)2 O R2 (I-a)(f

reacting an |nterhEd|ate of

4F3C00H

~being ref
i Nt ernedi ate
tr
I at e solwe
=X - (C}t)n
X ~1-(dH2)n 11 Yt A HOHC<

internmedi ates of forrmula (11)

Ia(II) Wi t

Nfio
pﬁ Sai d

O

|fluq10 N
h as,
UH>--LNZS—

formula (111) with an_interned

erred to as corpounds of formjl a

h an
21

i at e

of formul a

(1 VD.5 1,0 he enes@)ceo Ao aBR! O i alpe H{@qgsamp@nc@o Mo, 156

N- (et hyl carl
(EDC) and 1
in a suitab
0" HO (Y

pont m doyt )=
- hydr oxy- IH-
| e sol venty

Ny drmethyt—=1, 3=p

R3)2 g A 2 R (1M (1V)
@Q ,/\NL/NI ’
N

O’/ \0

Qzotriazol e (HOBT).
ch as a megture gf DCM and THE®4 0 Q X ~ - ( CH

opdanedar ali ne L

The reaction may be perf(

S
N\\
o]

ALY 0

AN

0.3 H0 .15 C2HF302; Co. No. 159

.0.6 H,O .C,HF;0,; Co. No. 163

>sZ
N (
YN\/‘ u j |”KY”J . ol
H\O N\/\N/ H\O/N 2N I
0 I 0
.0.7 H,O .1.5 C,HF;0,; Co. No. 164 .Co,HF;0,; Co. No. 168
f
O:\S”O /ﬁ
N N
Ho N 2N O k/N s l zN O

[

(0]

1.1 C2HP302, Co. No. 169

.1.16 C;HF;0,; Co. No. 127

YNJE (J O

HO

9
i
e OO A

N
HO

.0.94 CzHF302; Co. No. 170

.1.03 C;HF;0,; Co. No. 171
HO”

?
(il n
N\) NG

H
N

ﬁ
|
o oy

®

.1.18 CzI‘IF302; Co. No. 172

1.17 CzI’IFg,Oz; Co. No. 173

bri de
br med
’)n 0

Most preferred compound is compound No 6.

N, N
Y
=N

Wee

07 S

Compound 6



a EDC"O N=X-(CH2)n Il HOSTH /L z-- (C(R3)2 c A YO R2 (Il) 20 Ic)
intermediates of fornula (111) may be prepared by reacting an internediate
of formne o3NYy64e2t h an appropriate base such as NaCH i n taa/gpozemnee of a
sui table solvent such as ethanol. 76422 PCT/ EPO3/ 02516 -24- 4 o\
-(~H2) I g NaCH 10 IF)tGlYORZ( 4 qgQ ~~-(CH), Il HO(\L ~Z
- (C(R3)2t A 1-YR2 (Ill) o 2) Hydroxam c acids of fornula (I) wherein R
is -C(ONH(OH), said conmpounds being referred to as conpounds of formula
(1-a), may éﬁl@éomomcbpélf@mnﬂy(Ibamcbuhytrupbamlaﬁymmgéﬁ@qeptahlecsaltmnd MNtozidesdi at e
of formula (il lteﬂo%ﬂerﬂ%glﬂ)gﬂgﬂleh@fc;rﬂﬁ R ESTERA b Yrefare AL R Véﬁlo S4fidhngs, for

exanpl e, palladi umagn car . Said redction 1s per orrre I n an
appr opr i at e AsByRSHof ggRerpl %(§the?‘6F°‘E‘5§aﬁf¥?JPré3°nmaﬁséfiH?F*%‘?Iﬂﬁ?ﬂ de (DVF) or THE

Al t er na;[j 5v telm) Hpmmmmsrmomﬂa @) sbelm R ﬁpﬂ(QMmHﬁ@ﬁH cOfipdihds

i ntermedi a ie resence of a

cat al yst, EEWgég erﬁeg]rflo %&‘&Hﬁogmqsoor}ﬁ 'ﬁﬁ?ﬁ%r @8??@?\”@%@%“”@&?@ reaction
i s perf or medntemmealinte ppfoopulagilp withl aneappropsiaetacidasychfas foreexaniplegtrifluops opanol .
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R4
j)\ '(CH) TI) CF;COOH
o__o. A o=x /|- (CH,
N —_— e O 3 -
SRAwEL UL o -
0
R? (ID
4
Lo A
HO. Q=X /S , ~(CHy)p "
N L—N Z“ _
N &Lkg—— \_ ﬁ Cc®—2)
RZ
(I-a)

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

15  monohydrochloride (EDC) and 1-hydroxy-1H-benzotriazole (HOBT). The reaction
may be performed in a suitable solvent such as a mixture of DCM and THF.

J}Q‘ X%L—\_Tff e %_ (R @Aw

|-Y
R (III) Iv)

4
EDC )?\ T(CHz)nﬁ)
HOBT @ &-I = e ()
0

R? (1I)

20  1c)intermediates of formula (III) may be prepared by reacting an intermediate of
formula (V) with an appropriate base such as NaOH in the presence of a suitable
solvent such as ethanol.



R2 (l-a) 15 3) Compounds of fornula (1) wherein Rt is CH3 H N/ HO NH
CH3YNI HHH NNEN ~NN1i '"f NHNI ONOOOHOO 00 W

03/ 076422wB@B/0ERE8/ 02516 -25 said corrpounds bei ng ref err edTIRPOZB25¢CONPOUNS
of formula (1-b), may be prepared by ?%tlng an internediate of formula
(M1) with an internmedi ate of fornula (\7 1) CHB HCH TN O3 HNI H

wherein R is Oor 0 in the ésence of
N- (et hyl car boni m goyl ) - NN- di matT 3- propanedi anm ne, 5 nonohydrochloride
(EDC) and hydros ri azol/e T Said r tion is perfgom@|d in an
appropriate sol vent\\_ as“\af:énZ ex mf(@)ﬁ“@turm—cmmane
(DCVM and THF. 0 I l‘YR4 R-C (VRHI1) HN Q=X -(CH)n Il -L-NZ S-
(C(R3)2)c O R2 4 (Yl) R R Q@& ~I-(CH)" | 3 ,~~ [>L --NZ-S (R
)2)t~\ J OR2 (lI-b) 10

4

/k: T(CH7)D l?
AT e

R? am °

2) Hydroxamic acids of formula (I) wherein R'is —C(O)NH(OH), said compounds
being referred to as compounds of formula (I-a), may also be prepared by catalytic
5  hydrogenation of an intermediate of formula (VI) with hydrogen in the presence of a

catalyst, such as, for example, palladium on carbon (10%). Said reaction is performed
in an appropriate solvent, such as, for example, dimethylformamide (DMF) or THF.
Alternatively these compounds may also be prepared by reacting an intermediate of
formula (VI) with cyclohexadiene in the presence of a catalyst, such as, for example

10 palladium on carbon (10%). Said reaction is performed in an appropriate solvent, such
as, for example, 1-propanol.
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3) Compounds of formula (I) wherein R is
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The conpounds of fornmula (1) can also conveniently be prepared using solid
phase synthesis techniques. In general, solid phase synthesis invol ves
reacti ng Wo o3nt@ene- diate in a synthesis with a pol yner eapme/025ihi s
pol ymer - supported internedi ate can ther_lzga_e carried on through a nunber of
synthesis steps. After each step, filterThg the 15 resin and washing it

numer ous ti Bl dhipdul @ BePhSref M b o iRNEs bﬂ"ﬂ%ﬁhhﬁagﬁ-ﬁ), nﬁty,bpcq»f[f' arcil 3P the

resin can be s?_lit up to react with various Internediates’in e next step
1

! ct . .
thus al | owi'Rstingan iHermedite, ekfosmpla (YII) yihaniptspnedige of YD After the
![astlstep ItR t he _pr?céiﬂh{e th\_p re@iggn i trgat * 'dth ae ?_ent o][ {)Locess
o cleave the resin fg anpt'es e detqi exphanation o e
techni ques used in soﬁ)I phage [ghem s S adscribed I n for exanple

"The Conbi nathsréiaR’ imdex™.(B. BON.n, Acd¥eni.c Préss) and Novabilechem s 1999

Cat al ogue & dRaphdct ANBDRSLBERANIPAN-ANMRAL O BRFuAGI e { zer| and) both

i ncor porated herein by reference. e conpo ormulla (1) and sone of

the i nt e? mednenobxdrpgRiorids, EXE) anddwdrayyherzgtrpzele dHHBT) Said ragéon is t hei r

structure. ThifsrddshQaagpioprigeRbIVentTRIchRE, Bf &6&iPle, ammRfur&oPr an S
configuratiaon.,, W 0%075@% P%fggg%/ 02516 -26 The conpounds of fornmula
(1) as prepdidlprrreihape ) A descri bed processes are generally
racem ¢ m xtures of enantionmers, which can be separated from one anot her
foll owi ng art-known resol ution procedures. The racem’ﬁ: conpounds of fornul a
(1) may 5 be converted into,4he correspondi ng di askereen@ric salt fornms by
reaction with a suitable chiral gcid. Said diastere {ic salt forns are
subsequent | y seppeat ed, for|-@xpnpl e, by selective o acti onal
crystallizat izon\g%gnM t‘z@?‘tggs_@f(ﬁﬁbi ed—therefromby alkali. An
alternative man LI’./Y of separating fhe enaftioweric forms of the conpounds
of formula (1) i 2oI ves |iquid chPomat ography using a chiral stationary 10
phase. Said pure Btereochenically isoneric formns y al so be derived from
the correspondi ng pureMWbhereochemn cally isoneric|fornmg of the appropriate
starting materials, provided that RheQeEacti on/o‘:(f\lﬁzin st ereospecifically.
Preferably if a specific stereoi sorre\' s/>—deIs-i—it\Jed, Z‘ai—d;—e@mmé» s @ | d be
synt hesi zed by stereospecific methods“opf prepaF—a—t—(on. These et hods wil |
advant ageously enpl oy enantionerically .15 pure starti r% materials. The
conpounds of fornmula (1), the phar maceuBi cally acceptable acid addition
salts and stereoisoneric forns thereof have val kbl e phar nacol ogi cal
properti(gs in that they have a histone deacetylase (HDAC) inhibitory
effect. 20 This invention provides a nethod for inhibiting the abnornal
growt h of c&h¢ eomponnidsaf fegmula @reshetsewdnvasidngly beyrepdradnisingeolid ghasn

ef fective assfm%l isQfcHifuREPRLAG A, samghasegﬁnﬁésmnv&b%mnﬂgg%%ﬁne@f cells

refers to c growt h 1.ndependent of norng regul atory hani snms (e. g.

| oss of conf@teriniasantiesis wifh 2 pehymersHEpQTY ethis RRIYIMRFFUAPOTtEshInggrmdiateaBur
growt h bot hit@h ibechdrigd oy thdugh BgupbevidfRy@hésesstepst esfereadh sy, Fik@wd dhat i on
and/ or : . . . : . .
15  resin and washing it numerous times with various solvents remove impurities. At each
step the resin can be split up to react with various intermediates in the next step thus
allowing for the synthesis of a large number of compounds. After the last step in the
procedure the resin is treated with a reagent or process to cleave the resin from the
sample. More detailed explanation of the techniques used in solid phase chemistry is
20  described in for example "The Combinatorial Index" (B.Bunin, Academic Press) and
Novabiochem’s 1999 Catalogue & Peptide Synthesis Handbook (Novabiochem AG,

Switzerland) both incorporated herein by reference.

The compounds of formula (I) and some of the intermediates may have at least one
25  stereogenic centre in their structure. This stereogenic centre may be present in an R or
an S configuration.



apoptosis of cancer cells, and indirectly, by inhibiting neovascul arization
of tunours. This invention also provides a nethod for inhibiting tunour
growt h bywedwioni4st eri ng an effective amount of a conpound®CafEPobe2spé esent
invention, to a subject, e.g. a 30 ma 6(and nore particularly a hunman)
in need of such treatnent. In particulari this invention provides a nethod
for inhibiting the gromh of tunours by the admnistration of an effective
anount of the corrpounds of the present invention. Exanples of tunmours which
may be i nhi Bihe éamppRds Hf formuda (I ??ﬁ preppredhin the hereimabryerdesesihgd progasseetsr ci noma

and i ncl udi pendisINy RE@hIc rﬁﬁltdresl o RIS JWhiSIREE RAepsra@ MR Sne(Bother 35
pancreat|c ancrea

Clnona Suc exocri.ne rClnona)
Do eancerdlcung A AP iR SRl toR e RS T hes TG Compalinds gk famala (D
adenocar£i nbeeometted drab dre adesgomd)ng disestahaiccsainderms biclebdiongvithe adv anced

cuom &, Boable i et SRR e SOl B ST b b so Bl ool (T ©

| ynphoma) , nmxdﬁcbm @Lﬁ&ém asfridtionalaxystadlization and therppahtigesto ars liberakeeli a
(AM)), t hYElekéjfrf)ﬁ’h'Hgy' aqwlﬁrAnCaifaﬁe&we Hﬁﬁﬁeqmﬁhgﬁfngq%ém%m&éfé g%f theUmour s

of nmesenchynmal ori brosar conmas donyosar conas
nel anonas, C?@P%@é&ffﬂ%*ﬁa@ mﬁﬁlﬂ?%}éﬂ%ﬁléfﬁﬁ@toggﬁﬂhm‘ﬁ@g aghHplstationdyur of t he

skin ()eugk §hdsersm@p@@rstdamsﬂucahy a0fleri€ mﬂsnﬂmaalécﬁbegdera@a%ﬁﬂﬁe br east
cancer id

%g ar.cl noma, 5% arci na (@ der car CI noma and
epi der mal  cSPETRONENE RS SIE8eqs BTGRP PPRIPHAICHATHRE be used
for other tmateaipbupiovided thuo skesreactionrocexanpteespetifica)ly.t Befarabigifia spatifion of

tunmours to g@éb%&gf AR¥sibd Qﬂ?‘c%ﬁ&ﬁ{d' S Bgsﬁﬁ@fﬁgﬁ%{, SEERP e;%hﬂg to the

i nvention be uring or a Irra unmour treating
cancer: b) Meteds ﬁ@prﬁpmﬁw@péfthmee@etaﬁ@ %&k@dp@@gﬂwﬁguemlomamqmmlls uch as
rheumatg d ﬂegﬁmﬁg@ateggﬁseoart hritis, juvenile arthritis, gout,

pol yart hri t| s, psoriatic arthritis, 15 ankyl osing spondyl itis and system c
| upus eryt herrat osus; ¢) inhibiting snooth nuscle cell proliferation

i ncl udi ng vmmmpomdmbf foemata (Vethephaomdeuticallpbbeposil Ridaidaioandlts and

et enost s: lhohbERN Ryl AUFTRLO Lo A0 H A0SR0 SR i gl on such

as ulcerative di sease Yvs. host
di sease, cohﬂvamdtmtomd@cetyme EED AR inhitosy eMcet s di sease, transplant
rejectign, uticaria, allergic dermatitis, alopecia areata, scleroderng,
exant hema, eczenm, .dernmatonyositis acne, diabetes, system c | upus

er yt hemat osf &S M¥&AHERRIOVidesa dnethod foﬁﬁ‘i‘tq‘?ﬂgethe §E‘I“é?‘@1;8r§Wtféﬁ§ﬁW§’éWﬂUd1@$ stic
fibrosis angamsforpiedcelly, by Ql‘.ltnﬁmaen@ arl dffeative &n@nﬁlﬂ@lﬁﬁbbmp&lrﬁt of Wheer i ne

fibroids, nct| nal ter| erpl asi a;
f) treati ng%g%nd Ag%%%rfﬁ OWtQ f%?{FS r 8?338 |Cﬁ@ g(/ogggurr B%H‘{W %:‘“PE%& ng retinal
and chor oi mg\hlame}g metlkanisms (e.g. loss of contact inhibition). This includes the inhibition of

25  tumour growth both directly by causing growth arrest, terminal differentiation and/or

apoptosis of cancer cells, and indirectly, by inhibiting neovascularization of tumours.

This invention also provides a method for inhibiting tumour growth by administering
an effective amount of a compound of the present invention, to a subject, e.g. a

30  mammal (and more particularly a human) in need of such treatment. In particular, this
invention provides a method for inhibiting the growth of tumours by the administration
of an effective amount of the compounds of the present invention. Examples of
tumours which may be inhibited, but are not limited to, lung cancer (e.g.
adenocarcinoma and including non-small cell lung cancer), pancreatic cancers (e.g.

35  pancreatic carcinoma such as, for example exocrine pancreatic carcinoma), colon
cancers (e.g. colorectal carcinomas, such as, for example, colon adenocarcinoma and
colon adenoma), prostate cancer including the advanced disease, hematopoietic

tumours of lymphoid lineage (e.g. acute lymphocytic leukemia, B-cell lymphoma,



g) treating a cardiac dysfunction; h) inhibiting i munosuppressive
conditions such as the treatnent of HHV 30 infections; 1) treating renal
dysf unct iwn;03j0y643uppr essi ng endocri ne di sorders; k) inhi biPCirrposiyzsiancti on
of gluconeogenesis; 1) treating a neuropathol ogy for exanple Parkinson's
di sease or a neuropathology 35 that restlts in a cognitive disorder, for

exampl e A ARy SpbioeseRid 1eﬁg4[n>ﬁ94 (HbALLARIC, St fife éﬁﬁ#ﬁh@ﬁ ases;

inhibitin muscu xanpl e at er al
scI erosi s; \ﬁ%l\’@?) )0 pepbf Oﬁ(S’P)@P@'B“FD dySEIBStW)SYP‘?réﬁlel NP Spumgursefscul ar
atrophy; o) rhdsedhiyRal @ﬁgﬁr(e A B164 0t 1fas GAA ¢hAbidemFosarddnaR), endl Motdagat Nent by
P et Tra RO ea ettt B o e Bl e GoRRint 850 R0 or iS5
medi ci ne5 as kemtdacaighohas) isreasoEartinesa (€.grqutvundtd bedast cancar), auc(nlc)/ chiefnonfze
manuf act ure 1edi c . of the above
nment i oned cogéryﬁaf)cgo%%g@%r ({:aggrlr%%%aﬁggd cggdeform% al”“ﬁ‘f‘? t he pharnmaceutically

acceptabl e acid addition salts and stereoisoneric forns thereof can have

val uabl e di agaQst, smpme&rdmg% tmnwaﬁfontrnsybec@edhﬁotﬁé ﬂf&r{ﬁ%hué’ﬁﬁr@?steis,”g or

identifying a HDAC in a biological sanple  conprising detecting
nmeasuring t & KIPRIE | on of a conpl ex between a | abell ed conpound and a

FDﬁcl | 150 Thehdaglt ﬂsbtseﬂguwhoh@emxném ﬂﬁaﬂﬁ@tﬁéﬂﬂﬁv b@&ﬂnﬁhﬁ@teﬁ@gm@léﬂﬁﬁ%o&ﬂtﬁt are
abelled wt ab

such. as ,radi oi 0 or escent
subst ances, |um ﬁ%‘i?é 1“%3%@‘9&%820" 5‘%8” ‘?@i 'fjpaglﬁyo ﬁ t‘é‘BP‘H 85
i nclude 1251, 13ue88ig ancerl4C. Enzynes are usually made detectabl e by

conj ugat | on of e ARRL A BIReSHASHIBHANIBLE o bl SonaBhRliaRTy 3

det ect abl e rea tion
gal act osi dase, batthgti, 9&‘9@4@&@@»Juwﬂklﬁlaﬁhétlfb@B‘pﬁ@lﬂ&%@tlspmﬂ@la@l@lt&ﬁnd

mal at e mehydrogam@ﬁ@s,mgog@haylﬁmaﬁd@wt@rﬁrcadp@fbrﬁsérﬁmﬂﬁse The | um nous
atives, luciferin,

subst ances i ncl.ud
aequorin and I%cf'ﬁ’é‘?‘ﬁ%%smo‘ﬁﬁgp%ﬁkcfﬁﬂ Pg‘g'giﬂa'é%“ E‘ﬁﬁ‘a’d‘é %{@aolgeraﬂasﬂy tissue
or body fluids. Hsardetsesthefostledyis2hd fdstendsis;ar e cerebrospinal fluid, blood,

pl asma, serum u[rlaglﬁrg ﬁﬂéﬁ’lH\q{ ﬁi%ﬂ Y@Ongquhpﬁna Jg]dltlonsrggé/h asvﬁlggﬁ%}%vgfgg qu]?];u'

pharnacologlc prop
various phar rracegtvllttSaerfmrmsefaéfr aH@mqmynmfatgracﬁhVSph@qﬁdsse@e @djufictipitiepar e t he

phar macgyti cal CQM§'ARDBSBé}fcefs%&aée”&@ﬁbt;ﬂa‘?i@re &'ﬁoﬁthf%EﬁA \éﬁefgr@unt of a
part|cular COﬂpO base or acid |1 O orn1 as he active

[
ingredient is aﬂmaﬁ% 3loperidrrGath: &Cleroray FEANH et”H‘ §CZ5Mar deapatomyesitisy
accept abl e carri agne, dab&és, systemic lupus erythematosis, Kawasaki’s disease, multiple

sclerosis, emphysema, cystic fibrosis and chronic bronchitis;
e) treating endometriosis, uterine fibroids, dysfunctional uterine bleeding and
25 endometrial hyperplasia;
f) treating ocular vascularisation including vasculopathy affecting retinal and
choroidal vessels;
g) treating a cardiac dysfunction;
h) inhibiting immunosuppressive conditions such as the treatment of HIV
30 infections;
i) treating renal dysfunction;
j) suppressing endocrine disorders;
k) inhibiting dysfunction of gluconeogenesis;
1) treating a neuropathology for example Parkinson’s disease or a neuropathology
35 that results in a cognitive disorder, for example, Alzheimer’s disease or
polyglutamine related neuronal diseases;
m) inhibiting a neuromuscular pathology, for example, amylotrophic lateral
sclerosis;



carrier may take a wide variety of forns depending on the form of
preparation desired for adm nistration. These pharmaceutical conpositions
are desi rablog/oraa2uni t ary dosage 35 form suitabl e, preferalpCy/EPI®02516

adm nistration orally, rectally, percut aggousl y, or by parenteral
injection. For exanple, in preparing thé“Conpositions in oral dosage form
any of the usu : ' {a my be enpl oyed, such as, for

exanpl e, vvater?d t%éﬁ%?@ﬁﬂg#fsgﬁlagﬁgdgﬁ& s and the like in the case of oral

| i qui d prepar aP) dregtisgetherpathiglogg comuoms EnaEPOBIrORBEst by Reasipgensi ons,
syrups, elixirs aRgre3@bnbf #Pshe; Or solid carriers such as starches, sugars,
kaol in, lubricants, binders, disintegrating agents and the like in the case
of powders, pP! I%ba@glﬁs&ﬂnééh%?ﬂi'-tabl ets. 5 Because of their ease in

adm ni st sati on, tablets and capsul es represent the nost advantageous oral
dosage unit form,in V\:hitCh case .scll i d_pharnaceutical @arii ers are

obvi ously erfSgdhe Pregent fyveatigrdiseloses the compogpds offpemula (hiferusgas g syar |y
conpri se stmeditiee aavell as the ubeafthesercompogmedspd formuld i fdr thd menufacigreediaent s,
to aid sol uljlj: , [ -1 nj solutions, for
exanpl e, mat?/lll déé%}efggg)rr éﬁéﬁgﬁw&i T W&Bmgqgg‘lr’é?‘.ﬁg?“dé‘gﬁ;%ﬁ@@é“%sa| i ne sol ution,
gl ucose solution or a mxture of saline and glucose solution. Injectable

suspensiigns THRYompSehdRQf B6ERA @Fl thdphiheduESE acBPABI hdidh8dilibaIsid and
carriers, sus endlgga%@a%gent an&tﬂg | i lﬁeaqr?y, be enpl oyed. In the

conposi t i onSEHEO s hereel ran eyt ¥aluahis Hiagnestie parpertissdn that theyean be
optional | y wmsedfor demctirg gradeitifyihg aHIRAO dine bivgoggs @mnplggbﬁnpriﬁng defeadilge
wetting age j ine i t uj additives, o nat ur e
o nor o oA bn Y BRIy edt 4 BARNS Stnghd R f oAt

del eterious effect to the skin. Said additives may facilitate the
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In view of their useful pharmacological properties, the subject compounds may be
formulated into various pharmaceutical forms for administration purposes.

30  To prepare the pharmaceutical compositions of this invention, an effective amount of a
particular compound, in base or acid addition salt form, as the active ingredient is
combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of preparation desired
for administration. These pharmaceutical compositions are desirably in unitary dosage

35  form suitable, preferably, for administration orally, rectally, percutaneously, or by
parenteral injection. For example, in preparing the compositions in oral dosage form,
any of the usual pharmaceutical media may be employed, such as, for example, water,

glycols, oils, alcohols and the like in the case of oral liquid preparations such as
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compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity

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

30
Those skilled in the art could easily determine the effective amount from the test results
presented hereinafter. In general it is contemplated that a therapeutically effective
amount would be from 0.005 mg/kg to 100 mg/kg body weight, and in particular from
0.005 mg/kg to 10 mg/kg body weight. It may be appropriate to administer the

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



formof an ion. WO 03/076422 PCT/ EP03/ 02516 -31 The term "taxane
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a - HER?2 antibodies for example trastuzumab;

- estrogen receptor antagonists or selective estrogen receptor modulators for
25 example tamoxifen, toremifene, droloxifene, faslodex or raloxifene;

- aromatase inhibitors such as exemestane, anastrozole, letrazole and vorozole;

- differentiating agents such as retinoids, vitamin D and retinoic acid metabolism

blocking agents (RAMBA) for example accutane;

- DNA methyl transferase inhibitors for example azacytidine;
30 - kinase inhibitors for example flavoperidol, imatinib mesylate or gefitinib;

- farnesyltransferase inhibitors; or

- other HDAC inhibitors.

The term “platinum coordination compound” is used herein to denote any tumor cell
35  growth inhibiting platinum coordination compound which provides platinum in the
form of an ion.
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25
The term “alkylating agents” encompass a diverse group of chemicals that have the
common feature that they have the capacity to contribute, under physiological
conditions, alkyl groups to biologically vital macromolecules such as DNA. With most
of the more important agents such as the nitrogen mustards and the nitrosoureas, the

30  active alkylating moieties are generated in vivo after complex degradative reactions,
some of which are enzymatic. The most important pharmacological actions of the
alkylating agents are those that disturb the fundamental mechanisms concerned with
cell proliferation in particular DNA synthesis and cell division. The capacity of
alkylating agents to interfere with DNA function and integrity in rapidly proliferating

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



designed to prevent farnesylation of Ras and other intracellular proteins.
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The term “antiestrogen agent” is used herein to include not only estrogen receptor
antagonists and selective estrogen receptor modulators but also aromatase inhibitors as
discussed above.

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

35  mediated catabolism of retinoic acids.

DNA methylation changes are among the most common abnormalities in human

neoplasia. Hypermethylation within the promotors of selected genes is usually



dosage anobunts and regi ne can be readily determ ned by those skilled in the
art using conventional nethods and in view of the information set out
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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

25  means ionising radiation and in particular gamma radiation, especially that emitted by
linear accelerators or by radionuclides that are in common use today. The irradiation of
the tumour by radionuclides can be external or internal.

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

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

35  The present invention also relates to a combinations according to the invention for
inhibiting the growth of tumour cells.



10 to 75 ng per square neter (ng/nk) of body surface area, for exanple 15
to 60 ng/nR, particularly for doxorubicin in a dosage of about 40 to 75
ng/ n2, fowoa3/odaenor ubicin in a dosage of about 25 to 45nmpCwpo3/easds f or
idarubicin in a dosage of about 10 to 1§ ng/n2 per course of treatment.
Trastuzumab i s advantageously adm nistered in a dosage of 1 to 5ng per

squar e net erThe(pregenPihveftionaty reldfeh & £ nRHRA, of PHibitifs HRIdrywth 6fQunﬁHE/ d&Hs per
course of tr.eatnent. @gﬁ% antiestrogen agent is advant ageous|y

adni ni st er ed™ARURAgSY CILEQmRIISES ¢ & 9 1he s7bige festveamey of
parti cul ar agembisatchntabeordingdh thednveneong treated. Tanoxifen is

advant ageously adm nistered orally in a dosage of 5 to 50 ng, preferably 10
to 20 ng_ twice a day, continuing the therapy for sufficient tine to

achi eve and This inventipndfuhertpremidgseumetbod fdranhibiting thenibhemeal igsoatthwdnelsgeous| y
adm ni st er edn@iidh} YrahdfofnedQe AY By AfimiABRHA gpg@ec@n@&ﬁm@urﬂ%ﬁ’a SRIBi|AgA Ng the
therapy for sufficient time to achieve an% mal ntaln a therapeuti ¢ effect.
Anast r ozol eaF“sorg'&ﬁéﬂg‘&d%YﬁﬂgP? admi ni stered orally in a dosage of about |ng
once a day. Droloxifene is advantageously adm nistered orally in WO

03/ 076422 PCT/ERO3/02516. -36 a dosage,qf. about 20-100ng once a day.
Ral oxi f ene icf-sﬁeé’cﬁl\%me {fé%gﬁ??ﬁ'hqﬁﬁ)fg(? ngﬂtor B}aéltbfi)'?‘gmﬁ"ﬁ%géﬁﬂétaﬂ?oﬁ out 60ny
once a Hay. (Eganmsspante of snitaly eoThpopittuns) yr seqokmitiallg iretithdr ordat. [Ty thenateerdosage
of about 25pRL.0Rc8wd - gﬂ)rg' [ red for exanple
once, twice or’ mr‘é".Sgﬁmg%‘ﬁiﬁ;&gﬁ%?ag@ﬁggﬁgﬁ%lﬁpc r?glg%‘ggn?gﬁg’gtagg f or
exanpl e evefanyerithat isguffigiepigo gaguse thapay pdxanisgzequs e synesgistid effdebisnacol ogi cal
properties, attievedOItRaN 8 apprefialel ehf EProRIeO RfethdAGHA PR 8 hnini\EratiGy €Nt i on,
i.e. the ot he‘% medi ci nal ﬁpen and tpe rHDAC i nhi_ bi toro may 10 Eggra#lger(rrul at ed
f

a t
into varioué™ H‘ﬁ?ﬁs&’(‘?%th‘feid@é?ge AG)qpRtssagH regimes farepch campopgRtnfdhescombipation
conponelt s waly degentionrtue paréchlsapieor anedigindl agemdnd FIDAC inHisitsraemgt | cal
conposition - ot i . tjhcal .c sition. caqntalni bot h
component o, qpisitfa IhiiPh Bl of IR TRARA, I PorfeUP R Bing R v he
phar maceut i BHticelariess being treated. dheeptisiunymethed anderdeneftidpiiniatratiopenmt] tand t he

HDAC i nhi bi §é¥agé 8@8HMe andMebinOfH RreadBf dtd? ] Q%gegﬁﬂleﬁ%{hie%%sin he
present invention r%Lsomrggl ates to a_conbination according to the 1 nvention

in the forfYENYP 2 ord inarev ghibsanformatianspeytdiersén.an anti - cancer
agent &@td a HDAC 20 inhibitor according to the invention together with one
or nore ph ical carriers. The.present inventi.on further relates to
the use of &gﬂ%gﬁgﬁ%%ié P%rnmgé?:%?%P%%i‘m?d??(ﬁv@npagﬁwéﬁtQ%BHmiStﬁr B afigsageQtture of
a phar naceuto ¥Mgrarp@sire inoter (rog/m hbf bodyi sufacemes favixhmptef 50 toO0mgef) s. 25
The present i Avaniy &8 cfsblatings u I 0L g, first
active i ngrp I ent 2% IEBRC% ‘Tt Elggtag% 3%;%1%:631; 3?%{ to&r%%@??%r@%é}l? ?oﬁlaaz)ﬁgt as
second act i YOMHBY 8 CNEsedh treatmenbancer agent, as a conbined preparation
for simjltaneous, separate or sequenti al

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

30
The camptothecin compound is advantageously administered in a dosage of 0.1 to 400
mg per square meter (mg/m?) of body surface area, for example 1 to 300 mg/m?,
particularly for irinotecan in a dosage of about 100 to 350 mg/m? and for topotecan in
about 1 to 2 mg/m’ per course of treatment.

35

The anti-tumor podophyllotoxin derivative is advantageously administered in a dosage
of 30 to 300 mg per square meter (mg/m?) of body surface area, for example 50 to



use in the treatnent of patients suffering fromcancer. 30 Experinental
part The foll ow ng exanples are provided for purposes of illustration. 35
Her ei naf two 03AKME2 neans PCT/EP03/02516
3-[2-(N, N-di et hyl - N- et hyl am no) et hyl | - Z3gret hoxy-4- met hyl coumarin, "BFC
means benzyl oxy-trifluoronmethyl coumarin, "BINAP'" nmeans

2,2" -bis(di pﬂﬁ@mngﬁqmmauladyfdr e:topdaidaapbtiyiage Bﬂsbouneansm()?myn@?r%d for

but oxycar bo yl lithiu C' means benzyl tri
et hyl am‘mnln%ll) OUtWQ%ﬁB% E“*fﬁe‘r‘isﬁﬁgk‘iaé -37 "BSA" neans

bovi ne serum al bum ne "DCM' neans di chl or onet hane "Dl C' nmeans

di i sopropyl Cﬁ{e%ﬁ'thfﬁbfjﬁnca k& i Nbﬁta%kélﬁﬁpﬁﬁ??ﬁéﬁ}é@%%gge of@ltg%o eans

dllsoprogylether means,

di net hyl for r}%?%féquarms@f (MEAR Oébﬁ‘ilst magwﬁmaaecularm Vlmblatﬁtsnel\unfa
(ethyl carbo momgé%y labodN3Nb 42 ﬁ'ﬂ?g/xlﬂf'l fok :V%CHEWW@%& abdRnphysl fnlqde,

"EDTA" nea S et nedi m net aa aci d means et iyl ’‘acet at e,
"Froc" mean ‘flf’inSfDéWP Qgéé‘%ﬁﬁ ‘qaéBel?r CorsHef treatment.
4-(-2- hydr oxyet hyl ) - 1- pi per azi ne- ethanesul fonic aci d, "HOAc" neans acetic

id, "MeOHTy
gCI( 4’ 5-di mety ?‘é‘?@%ﬁ%ﬁ%l ¢ Qg@éﬂ“" Y a‘ﬂ’ Antageopsly adpinisterediip Bipsage of e 10
means N@ret WEWIFIQ Ipptﬁqnménetemmrmmdpmr@phaw& fonekampld 76@td1560 " PyBop"
nmeans benzofggd ﬁ‘xzcﬂaﬁic%lay}' f81X5/ FU inSr d&éé%qlf@@b iP5 fr gq& géﬂmltab

hexaf | uor opH means brono-tris-p I NO- phosp onj um
hexaf | uor op 8%%?"]8 about 8 lr%QQrﬁ%g/{nr iapd ff&‘lcéﬁ’ﬁcﬁébm@ inRouh 0402509 mgbnoacetl c
acid, "TIS" paeansse df tichta@pat. opy! SI | ane, "THF" neans tetrahydrofuran, "THP"
nmeans tet rahydr opyranyl and 15 "TMSOIf' neans trinmethylsilyl triflate.
Extrelut "' is a product of Merck KgaA, Darnstadt, Germany, and is a short
col urm Bonpdhe alkylating agamtscseiohi gs rigrogen muSthsiiTnitimsoia & q&iv‘aduagdsou@mr Tri konex

d
1 or eseencclfhiNCERt 4 dgs SCICRAo S0b theibe S s mblet (GBAERDE AU, o o
a) A m xt ur 87%af OH@’(%WHP&OOW@ Apadticashy fer Fymghoblémzrud@matdqsageeqﬂwyl
ester hydr @lﬁdiit QOG) dﬁS(IOJmQ}nZ(,@oIQLIdTEM)u@ﬂH a%o@s?g@mf*a%lﬁflﬁﬂﬂ 0.2l g[cﬁ;ror i de

(0.011 nol) stipred room tenperat ure
NaCB ( sat VYRR m%%gg%%ﬁ(#%ﬁ(? (SO s TSGR HE A desiee P

m xt ur €0nasalxit 16@ I5@rmgl @ar souade ofaemmenenper at ure. The | ayers were
separated. The organic layer was dried, filtered and the solvent
evaporated. The residue was triturated under 2-propanol, filtered off and
dried, vyielbe ayi-mmprgnihepgyelinetderivetive,is advintageously administered madosage of

4- [hexahydrmMs? qsmqhﬂeeﬁetéﬁ%%/%ydf)bnay%&fﬁe%&adfo%s%zﬂh g benzoic
aci d, ethyl tﬁraf éru n&x ure of interm 1 nmol) in
HClSS%(lO ‘f“ﬁr ufedgx bisin 1y 3 dosggecof appyt 4040 Jqdng/ 49§<ed for 24

hour s, 25hendamotubitiminch ddsege efSiboti Zﬁgtoplb'ﬁierp? J avld€oMiarubicin in a dosage of
about 10 to 15 mg/m? per course of treatment.

Trastuzumab is advantageously administered in a dosage of 1 to 5mg per square meter
(mg/m?) of body surface area, particularly 2 to 4mg/m* per course of treatment.

30
The antiestrogen agent is advantageously administered in a dosage of about 1 to 100mg
daily depending on the particular agent and the condition being treated. Tamoxifen is
advantageously administered orally in a dosage of 5 to 50 mg, preferably 10 to 20 mg
twice a day, continuing the therapy for sufficient time to achieve and maintain a

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

dosage of about 1mg once a day. Droloxifene is advantageously administered orally in



filtered off, washed with di oxane, and dried. A part (0.9 g) of the residue
(3.99, 9699 was recrystallized fromethanol with a small anount of DM,
filtered wDfozand2dri ed, 35 yielding 0.43 g of PCT/EP03/02516

4- [ hexahydr o- 4- ( 2- napht hal enyl sul f onyl ) -3¢+ 1, 4- di azepi n-1-yl ] - benzoic acid
(interm 2). c) Anmxture of interm 2 (0.0067 nol), O (phenylnethyl)-

hydr oxyl am mejosaga:yafrabmlitlzmn(ld)mg&ceqlﬂa Rzﬂoﬁﬂaﬂélmﬂv)mta Jiet mﬂhﬁmg@}}gl ine (4
422 PCT/ EP 02516 in DCM

equiv, 0.027 03/ Q764

p.a. (200 m(’)r 3{59 3geSg e E?“t B TSHAEA % Eesﬂ‘ﬁs(aévﬂa%ﬁe\?“é‘yo 0134 nol)
was added amdnnmaemé@callyan ardogagerod aimui 2Smigraneelafley. 2 hours at room
tenperature. The solvent was evaporated. The residue was triturated under
ethanol, filtered off and dried. The residue was purified over silica gel
on a gl ads flhpseedospgss gaaytbe animmensder @@mple omksetvdes o mdrefpeactursest wer e

col | ect ed am@aioft@t, SAHiMERhy BEFepeR¥ARMRh Bl TBS 7 S riturated under
DCM (30 m), filtered of f and grled g}ee ﬁlgl 1. 923‘6‘?2%%&

4- [ hexahydr o- 4- ( 2- napht hal enyl sul fonyl ) 1H 1, 4-di azepin-1 -
yl ] - N- ( phenya nietvhafxloir ud&ﬁﬂ:paﬂﬂn%o(dgfttale[ﬁ erfgs, t%ﬁ@ﬂ%t@o%e@bm&n@lﬁﬁ&r e of

4- (4-carbo ne c.a 1- Iet

es'g er (0. O%E&?ﬁ% )mé’f%h eﬁ{; rzfiet hg?? HW é}e gﬁgcﬁéaﬁéﬁi@fg{;mﬁ'ﬂ@ OI(IW‘

mol ), DNAP bef@swuiaied mtcnvam@ws phmna(:@fwaiﬂt)mnmﬂar‘ﬁmmstmmbm pugesest The ed at
roomt enper I [

iy ed ot Sonpoentd il fpfuRebebgae A sivillR shEReL Ao
(0.5N) and \‘R)é{“ear“mfPFDéPh%’@B%“&E@GO&PQ%IH%CQW}‘W&MQ‘ @mpedeRthySod) , filtered
and the solvent was evaporated. The residue was purified by colum

chromat ogr a gver .silj.ca I\/EO—I 98/.2 The desired
fractions \Agpép'éeg?qt %Vegéﬂorhwgrelf?fg Lﬂ?l@@ﬁf RIS a”é’\?%teb‘HFaaltc)é’H‘POW%‘P di ng 13.7g of
4- [ 4- [ [ (phepgrhprstimpthy perer meficarab ogonlt hchthn HIDA CinldBitqri tpgetheriwighcaie@xy! i ¢
acid, 1,1-dj ﬂ.}éb@ . interm 4) . b) A mxture of interm 4
(0.0137 m)lg in T Ag%l)n?)%&g‘% "DCM (300nl) was stirred at roomtenperature
for 2 hours. The solvent was evaporated. The residue was taken up in

wat er / DCM a’![‘ﬂ’e kel irdefkioM 4150 AIMEH0O 2 LBRIbRRRBH @é&)@dlﬁﬂ%@ﬂlﬂ'?ﬂdeﬂﬂ&{ in
sat ur at ed % Ojga and eeract ed.with DCM The conbi ned organi c [ ayer was

dried (MyS AIRACPIYFal CMPFLIQNAOMARISING A8 28t 4gpcs eet andia HDAG due was
suspendd i inhibiBEaccBhiing prtae invehtidretopaBerf with enecst mére parshadentrdl cari@ks di ng
1.6g (37.6% of N (phenylnethoxy)-4- (1-piperazinyl)- benzam de (interm 5)
. ¢) Amxture of interm 5 (0.011 nol) in DCM (150m ) and TEA (1.75m ) was
stirred at Thopmsanemyentianfugheraeligsite Helusn ebutdrobiphtiarhdcooidite to 6013 nol )

was di ssol Vadertidn iR theeMuf APt bt 3 RHardteSicar &?nolyMsﬁi%nthr hl®idd gq@ ér%%féh

m xture. The reaction mxture was stirred at om tenper at ur
m nut es, an®f REHr Gllshed with water. The separated organic |layer was dried
(MgSA4)25 filtered and the sol vent was evapor ated. The resi due was

guggeggeg_ : ’Phe%rgfem 1nvgnt%nef€ml?er rgl %S‘fvaa product conpamqgg as first gcrtlveegngré/ 1§n|tczill ng

HDAC inhibitor according to the invention and as second active ingredient an
anticancer agent, as a combined preparation for simultaneous, separate or sequential
use in the treatment of patients suffering from cancer.

30

Experimental part

The following examples are provided for purposes of illustration.

35  Hereinafter “AMMC” means 3-[2-(N,N-diethyl-N-methylamino)ethyl]-7-methox y-4-
methylcoumarin, "BFC” means benzyloxy-trifluoromethyl coumarin, "BINAP” means
2,2’-bis(diphenylphosphino)-1,1’-binaphtyl,”Boc” means tertiary butoxycarbonyl,
“BuLi” means n-butyl lithium, “BTEAC” means benzyltriethylammonium chloride,



[ 4- (2- napht hal enyl sul fonyl ) -1 - pi perazi nyl ] - N- (phenyl net hoxy) - benzam de
(interm 6). 35 Exanple A3 A m xture of

1- ( 2- napwbaBemgabsul f onyl ) - 4- (4-ni trophenyl ) - pi perazi ne PCTEPWBrOiS)6in  THE
(150n) was hydrogenated at 50C with Pd/{5 10% (1 g) as a catalyst in the WO
03/ 076422 PCT/ EP03/ 02516 -39 presence of thiophene solution (0.5nl). After

upt ake of H2BS§”eﬂsAhybavmé feurs AlEINYAS, “DEM” ehiseti@lo@bletig, ‘1€ fidahé at e
brect pitat o disprepiehatinife. ‘BiE&h LS il R o8y nr AR gan s ™
vacuun), Vi dlishprgpy2etB&g TVBIAR’ méant d{rdethythmapending - DME” means

napht hal enyl}iﬁﬂétflﬁ?%ﬁ)agn(ﬁ)éofﬁm nl%e:gr{s%met ls%ll)f(‘mde l %e’é‘él%ﬁ')s O|N3,|[_| i gg%of

(0.0217 nol I'ONW sé at 00 enperature
1- ( 2- napht a(@hﬂsvbbmmqﬂbwédmtm lgﬁpmpa_nadmmmc,nnmmmmmd@ HEBT AR

flow. The 191eﬁh§(étgfeﬁed9ﬁ§m§fetrﬁﬁc%gc Q&ﬁr q‘ﬂ@f‘ oo edcgtgfe aFIH@é’l’rrBeathen

cooled to 0OC t1on ylsU X éél m di necar boxyl i c
aci d, et hyl flagieaylnethazygarhenyy. Hepeyianeane f(2- §X)éR! Hlpipesadinge- The ni xture

was stir (r]I edemhndserfmlbaaae‘rmm:’em%ﬁﬁs a%etlitpwl@ “W@ﬂmg&ﬂrﬁétﬂ&x{d@ﬂ W’Pg Oi)nd
extracted wit a er. parat rie

filtered, aff§? ?SE%@%%QFY@H gbé)ﬂi)gﬁf t%?zﬂﬁ‘ém\}aé%m’cdﬁk pin
di et hyl10 15metuseN- mé[hydpm@l(dnpmﬁ:at“BBﬁiameﬁmd plmsplﬁat@bxiffm@tdsalhme E®yBypel di ng

3.92g (84% m@:ln%b &ZZ&@R%}HQ&&‘?H%’ bgﬁ{;] Fﬂ?sgﬂrorﬁbﬁ?&e%f'lu%{)ﬂhogphﬁ&I nt >

5- pyri m di necar P Eei
260C. b) A rmlir&}l’e rpgang htogiqﬁnsa)y(r@hdmpﬂph@mfyonmhwﬂag@phmphgtd,r oxi de (4.7

mol ) in et *‘rpmi’mea(rérfhémyﬁﬁmfet 1‘TF&f|m%EWs tﬁﬁbbﬂéﬁ@éﬂlc ae{d 2fishoitgs then cool ed,

poured out jnto ic F_@:nd 20 acl%)ﬁ‘if T&’ﬂ/)a 6N.” The m xture was
partly evapGHRPEPY; ]&“‘Ezo mepys telfa “f%‘te Jmeang tetragydropgamd @ndi t h
wat er arsd drTMSOTHT eleansgin@ttdTgly( &I, BatreitT'4s § ardd&ﬂlﬁfMélenKQSAll fonyl) -

1- pi perazin | I 9 ing point >
260C. c) TE'?L‘%"E)S p(fé,{]{;h AR %diﬁm“{"ﬁpl(‘%%?& %%‘hs 31 ol b (1.1
mol ) and OFlaQBU‘QQ etis anymm@wz ym@marzhyhpolyhsmlemylﬂaman@d(\mfo&mgofml) wer e
added at rogma5&,@;}@5%tawugrets&n@emlldgdron of interm 9 (8 nol) in DCM THF
(50/50) (20m) under N2 | ow. The m xture was stirred for 24 hours, then
poured out into ice water and extracted w th EtOQAc. The organic Iayer was
separ at2ed, ArPegafalibiSe¥ihe ifiédnieaisgd and the sol vent was evaporated. The
residue (0.56g) was purified by columm chromat ography over 30 silica gel
(eluent: DCM 100 to DCM MeCH 90/10; 51im. The pure fractions were

col | ect ed ammmm vent was evaporated. The residue (0.417g) was purified

by col umn__ §'K ATRLALARIE BN Bfo- S L G34i8Rbin(RYHYRhaoi DR Nele B O 92/ 8/ 1,

15-40m . Th pure rac wer e co was evapor at ed,
yi el di ng 0. pelerhiquln(13) (0 Ol mol) and 2- naphthalenesulfonyl chloride (0.011 mol) in

2- ][4 ( 25napbcivap anitlse wif Kayiurreli-40kdudi fipaydubre NAKESY, (afiste@agidonyr an- 2-yl ) o
Xy

solution, 50 ml) was added and the reaction mixture was stirred for 4 hours at room
temperature. The layers were separated. The organic layer was dried, filtered and the
solvent evaporated. The residue was triturated under 2-propanol, filtered off and dried,
yielding 4.5 g (quantitative yield) of 4-[hexahydro-4-(2-naphthalenylsulfonyl)-1H-1,4-
30  diazepin-1-yl]- benzoic acid, ethyl ester (interm. 1).
b) A mixture of interm. 1 (0.0091 mol) in HCI 35% (10 ml) and 1,4-dioxane (30 ml)
was stirred and refluxed for 24 hours, then cooled and the resulting precipitate was
filtered off, washed with dioxane, and dried. A part (0.9 g) of the residue (3.9g, 96%)
was recrystallized from ethanol with a small amount of DMF, filtered off and dried,
35  yielding 0.43 g of 4-[hexahydro-4-(2-naphthalenylsulfonyl)-1H-1,4-diazepin-1-yl]-
benzoic acid (interm. 2).
¢) A mixture of interm. 2 (0.0067 mol), O-(phenylmethyl)- hydroxylamine, ‘
hydrochloride (2 equiv, 0.0134 mol), 4-methylmorpholine (4 equiv, 0.027 mol) and



35 pyrim di necarboxam de (interm 10), nelting point 198C. Exanple AS a)
Preparati on of WD 03/076422 PCT/ EP03/02516 -40 O \ON1L ONI / O O

i nt er mediwoa3016422 m xt ure of 1-(2-naphthal enyl sul f onyl) - pipp@reeas/msiq 1
equiv; 37 mml ), 3- (brononethyl)-benzoig acid, nethyl ester (0.00037 nol)
and nor phol i nonet hyI pol ystyrene 2% DVB (0.2 g, Novabi ochem 01-64-0171,

B 0™ U B b BV oy el S
resin \?vas V\é)swg 513 Waﬁéieg?ﬂgt@dﬁfé‘ﬁf‘ %%‘ree\‘f%sp%‘rr’éfszﬂr@ﬁou%@t ©Ofnhder a
gentl e st reaampéraﬂNBa Théasolvas ivehis @ viigsatpdl mhfelr@ﬁhdewzsahummed ohdep eBafdl aphy
(elyent: AP dd) s B Pl AP R, U5 Bl Sk gl © 9
i nt er nedf at d)(?LM/MeﬁH)&%})eThﬁ désiree fractidng Wete cofisttediand THeESopveat wgs3 ) and
NaOH I'N (1 %V%]pdi’(‘%ﬁdsﬂ le'r %s%{le \9fysetf1mr9t93 uﬁﬁer%l\gG@ﬁl Ifl'lYex(%orIL dadded DCM

(10 M) was a reaction rou Extrel utT™

NT (suppl i erviclgpedid)g (513?@ of A [hexahydrost-(paphthatenylsyeny WA H- bwgﬁamaneld

yi el ding 0. GB6ng m:fn lnﬁ&l%x?} Beazamfdk (Riepasati on of ylrOxJ m~*" fNe) OO
I nt er medi ate 13 nterm 12 (0.088 mmol ) was dissolved in THF/ DCM 50/50 (6

m). EDC (1.1 equiv) was added, then TEA (1.2 eqw v), then
1- hydr ok§- | Exbmpkos2i azole (1.1 equi v) t hen

O (tetrah dr uj reaction

m §<t ure wzts | rre ove?dx%?x)a%gﬁgz razzr}e(ac t?r%)é%%/%ct%l -EQF m) was added
and the readimehylathyb gster ((Wa@ Ig@h),r(?éﬂhehmhnellﬁ’lMWIOMMMQChMeadded and
the nixture 864 fol Jeﬁm(o Of—fﬁ‘br)% HCNY W(mﬁﬂpidoemx 't/ﬁﬁﬁfg)wgmgec%gam c

| ayer was s rate vent S evapor at ed er a stream
of N2. The r@gﬁ* ifmpeipiere pRIG ?Q %Q?‘ 1o Mg afdedo [ ThgAeastop RUBWER Way Histey ab
Fl asht ubjaTM&ﬁﬁ)&n(mmee ifexr 8 Aourk ah@xyashed wethtwatdrl B6E J0.5NNgndNES ThE 6422

PCT/ EPO3/ Ozéé'p%.rated organic layer was dried (MgSOy), filtered and the solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent:
DCM/MeOH 98/2). The desired fractions were collected and the solvent was
evaporated, yielding 13.7g of 4-[4-[[(phenylmethoxy)amino]carbonyl]phenyl]- 1-

20  piperazinecarboxylic acid, 1,1-dimethylethyl ester (interm. 4) .
b) A mixture of interm. 4 (0.0137 mol) in TFA (57ml) and DCM (300ml) was stirred at
room temperature for 2 hours. The solvent was evaporated. The residue was taken up
in water/DCM and alkalized with NH;OH. The separated aqueous layer was saturated
with NaCl and extracted with DCM. The combined organic layer was dried (MgSOy),
25  filtered and the solvent was evaporated. The residue was suspended in DIPE. The
precipitate was filtered off and dried, yielding 1.6g (37.6%) of N-(phenylmethoxy)-4-
(1-piperazinyl)- benzamide (interm. 5) .
¢) A mixture of interm. 5 (0.011 mol) in DCM (150ml) and TEA (1.75ml) was stirred
at room temperature. 2-Naphthalenesulfonyl chloride (0.013 mol) was dissolved in
30 DCM (10ml) and added drop wise to the reaction mixture. The reaction mixture was
stirred at room temperature for 30 minutes, and then washed with water. The separated
organic layer was dried (MgSOy), filtered and the solvent was evaporated. The residue
was suspended in DIPE. The precipitate was filtered off and dried, yielding 3.6g of 4-
[4-(2-naphthalenylsulfonyl)-1-piperazinyl]-N-(phenylmethoxy)- benzamide (interm. 6).
35
Example A3
A mixture of 1-(2-naphthalenylsulfonyl)-4-(4-nitrophenyl)- piperazine (7.5 mmol) in
THEF (150ml) was hydrogenated at 50°C with Pd/C 10% (1g) as a catalyst in the



-41 product fractions were collected (cut off) and then eluted with

DCM MeOH 90/ 10). The product fractions were collected and the sol vent was
evapor at eaoawB/0522C under a stream of N2, yielding 0.025 @cofEposiozsien 13 .

5 Exanple A6 a) Preparation of HrNH NY;d\J Y OO internediate 14 A mi xture
of 4-[[[4-(phenyl nmethyl)-1-pi perazinyl]carbonyl]am no]- benzoic acid, ethyl
ester (9.6 rpmlshcddftmb Réielsolution (mtﬂu)vm&ehypimgﬁrwzt(e@qaiv ) m@l&hﬁasrlgmésat ure

ith Pd/C 10 10% th
cat al yst wad Eridtt duthe Age o Brabliated hi et SR Pt BrabdeoR apor ot e,
yi el di ng 3 grafanbhilee formkd prd@)pltatfewa‘srfaltermofdfw@hbﬂmh Mo idol aﬁ&‘ied

I nt er medi at ?5?;’,%%‘{9“@%‘81@82{5@%9{?%)%1((3 e)l)élzjlqd%TEA (0.012 nol) in

DCM (1100 _n oM’ tenperat ure ht hal enesul f onyl
chlori de5(9nephfh%i¢r)ylmdg>naadex@cray@m(mtmw ®e at roomtenperature. The
reaction mxture was stirred for 30 mn at room tenperature, then washed
wth water, dried (MSO4), filtered and the solvent was evaporated. The
resi due was i zed from DI PE/CH3CN, filtered off and dried, vyielding
3.02 g (67. 49NaHf600H((RO2N7 rﬂ@l) wial hdded poRfiniseldt 2odem t&ﬂp&étuﬁﬁ@ﬁ%b]ﬁhbﬂ)ﬂf of oo

N \ NY NJ r medi_at nmol n
NaOH | N (30\14}2)“2‘%&“%@0 ‘? I %Pﬂ’?ké“o X)f%éﬂﬂl %&Rﬁ%%ﬁour s) alt
room t ehPer atixtues wihgirredxat coom twapersdure fard 1 ke, thed boolédlo (1°N. A30lutioh of ZThe

oo . o
Do et 3 ﬁﬁ%ﬁgg&?ﬁg%‘% 2ci 81350 Gy 6?1{?5‘?3‘ THERRAAT o he
sol vent was“&¥a a&“&iﬂy he giix e WaQSt{jTe@%m% tempeiffﬁtl @i 2 haurs,ipobredng poi nt
242 C.  d) BusRRy RittPihddxudEedIiBTHOAL. Phel blshil8N 52D Was sepdrated, dried

(MgSOy), filtered, and the solvent was evaporated. The residue was taken up in diethyl
15  ether. The precipitate was filtered off and dried, yielding 3.92g (84%) of 2-[4-(2-
naphthalenylsulfonyl)-1-piperazinyl]- 5-pyrimidinecarboxylic acid, ethyl ester (interm.
8), melting point > 260°C.
b) A mixture of interm. 8 (0.0011 mol) and potassium hydroxide (4.7 mmol) in ethanol
(5ml) was stirred and refluxed for 24 hours, then cooled, poured out into ice water and
20  acidified with HCI 6N. The mixture was partly evaporated and cooled. The precipitate
was filtered, washed with water and dried, yielding 0.47g (100%) of 2-[4-(2-
naphthalenylsulfonyl)-1-piperazinyl]- 5-pyrimidinecarboxylic acid (interm. 9), melting
point > 260°C.
c¢) TEA (0.0011 mol), EDC (0.0011 mol), 1-hydroxybenzotriazole (1.1 mmol) and O-
25  (tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.0011 mol) were added at room
temperature to a solution of interm. 9 (8 mol) in DCM/THF (50/50) (20ml) under N,
flow. The mixture was stirred for 24 hours, then poured out into ice water and extracted
with EtOAc. The organic layer was separated, dried (MgSQy), filtered and the solvent
was evaporated. The residue (0.56g) was purified by column chromatography over
30  silica gel (eluent: DCM 100 to DCM/MeOH 90/10; 5pum). The pure fractions were
collected and the solvent was evaporated. The residue (0.417g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH/NH4OH 92/8/1; 15-40um). The
pure fractions were collected and the solvent was evaporated, yielding 0.293g (69%) of
2-[4-(2-naphthalenylsulfonyl)-1-piperazinyl]-N-[(tetrahydro-2 H-pyran-2-yl)oxy]- 5-
35  pyrimidinecarboxamide (interm. 10), melting point 198°C.

Example AS
a) Preparation of



S VNNV HOOMNO'" internediate 17 A m xture of interm 16 (0.23
nmml ), O (tetrahydro-2H pyran-2-yl)- hydroxylamne (0.25 mml),

1- hydr oxywbHshbedsznt ri azol e (0. 00025 nol) and TEA (0. 00030 peolEPo3/m@516OCM

p.a. (10 nl) was stirred at room tenperajgre. EDC (0.00025 nol) was added
and 5 the reaction mxture was stirred over the weekend at room
tenperature. The reaction mxturge YWwas washed with water, dried (MgSH),
filtered and the solvent was evapprsted, yielding interm 17. Exanple A7

10 a) Preparation of HZN~ Q\ \ LN&aJi/ 7 711 Ointermediate 18 A m xture
of 1-(2-naphthal enyl sul fonyl)-4-(4-nitrophegyl)- piperazine (7.5mnol) in
THE (150nml) was hydrogenated at 50CYH /t\h 10% (1 g) as a catalyst in the
presence of thiophene solution (0.5 N r ake of H2 (3 equiv.), the

catalyst was 15 filtered off and the filtrateowas evaporated. The residue
was crystallized from 2- propanol . ihfeemédiaedd precipitate was filtered off,

hed with 2 | ' L . yi el di .39 87% of
T "o EPORATY o3 Ao G BSAAE] €151, 39 © (979 o
O (t et r ahy dleromamgjiydhbenzgicyacidagngtityk gstent0H@03 Bmeramd morplecdinauiethyl at 1 oom
tenperature bp,s@rénea%:mmto.@%,qwa!gﬁdaﬁ@rﬂ@ﬂ_rmw SOREOFmEsh 1§ad§1t?gb)z-3.§

pyridine_ ( 2mll) and.et hano 1§3n1)._ The m xture was_stirre room

t enper at ur e 1BPYE) WJME. P#H{@ D) Was stirrggheveanightd 28 haprs) 3t 100 JEy Fhasesactione
E elsi due (2. (ﬁg’)&tuwwwﬂlg_rlédﬁdleb?'si@ wg?waihgarwmn%m (r)ra@ @Mvﬁit&‘as%%%o@zﬁe&@tl

el uent: DC% NHA 15/ 1 . A5 25 40r T ure fractions
were col | ect ege a(ar;fv ert%%enggg(\f%n ofRa i@%ﬁgﬁdﬁ? &g pwrg%dot?yn@?grgg (83% of
interm 19. chionRtegsaphat(tluanto€HYC0308¢ 44D 2TRIOERD 3ra0R&B6vere d@iected,

yielding 0.044 g of interm. 11.
10  b) Preparation of

intermediate 12
A mixture of interm. 11 (1 mmol) in THF p.a. (3 ml) and NaOH 1N (1 ml) was stirred
overnight at 60 °C. HCI IN (1 ml) was added. DCM (10 ml) was added and the
reaction mixture was filtered through Extrelut™ NT (supplier: Merck). The filtrate
15  (organic layer) was evaporated, yielding 0.036 g of interm. 12.

c) Preparation of

) intermediate 13
Interm. 12 (0.088 mmol) was dissolved in THF/DCM 50/50 (6 ml). EDC (1.1 equiv)
was added, then TEA (1.2 equiv), then 1-hydroxy-1H-benzotriazole (1.1 equiv), then
20 O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (1.3 equiv). The reaction mixture was
stirred overnight at room temperature. Water (2 ml) was added and the reaction mixture
was stirred for 15 min. DCM (10 ml) was added and the mixture was dried over
Extrelut™ NT (supplier: Merck). The organic layer was separated, and the solvent was
evaporated at 50 °C under a stream of N,. The residue was purified by flash column
25  chromatography on Flashtube™ 2008 (supplier Trikonex) (eluent: EtOAc). The



O\'1 ON O\ N-~NIg Il O internediate 20 EDC (1.3 nol) was added at
roomtenperature to a mxture of interm 18 (1.1 mmol), (interm 19) (1.3
nmol ) andwO-obpdexybenzotri azol e hydrate (1.3 nmol) i n DCRCTHRP03/(Bmd) under
N2 flow. The mi xture was stirred at roomierrperature overni ght. K2C03 5 10%
was added. The m xture was extracted w t'ﬁ DCM  The organic | ayer was

separ at ed, I i . till
dr 5 ness. Th cejﬁrb?g:é ?%SQ? &e§%§él&%£eggﬁ$t??§ g’(tﬁ@ g‘g’ﬁ g!)q\fﬁpn% lt}é\%r%é\qné\? %&?gﬁ@)‘over
silica gel (Eheuupduct fragiiqnsivereplectedapd §5/s8brent wassyaporatedent HOIFE underat i ons

were col | ects@@aﬁmmhﬁeldﬁ&mmgwﬁlt&m@@rat ed. The residue (0.35g, 52%
was crystallized from CH3CN. The 10 precipitate was filtered off and dri ed,
yielding 0.3g (45% of interm 20, nelting point 213C. Exanple A8 a)
Prepar at bon Exfandple &, S\ \ \ of -10 15 internmediate 21 A m xture of

1- (2- naphth f | ) - pi perazine (7.2 mol ), 1-(4-fluorophenyl)-

et hanone (1%5?% IHOR YNaZCCB (11 nmol ) in dipethylacetam de (5ml) was
stirred at 140C for 24 hours. 1-(4-f|uorc’1\ph gx’[’*‘)-ethanone (4 mmol ) was
added. The m xture was stirred at 140 ory 48 hours, then cool ed, pour ed
out into ice water and extract ed 0% Et©Ac. The organic | ayer was
washed with water, dried (MgSO4), filtered and the solvent was evaporated.
The residue (3.5g9) was purified by col wemsldrage®4 ogr aphy over silica gel
(eluent: cyc| ghexane/ Et QAC, 65/ 35 -35m .. The pure fractjons. were

col [ ect ed aRd ’ﬁ"él%sogIﬁlﬁaﬁ’\}/\l%%yl@\?tgﬁégé?@g?am?ﬁﬁcqrg%qygﬁg"?‘ﬁT b@ﬁ?‘c’o“&% fihl
crystal | i zedstef Ogmmadliorthanpl @00 Tipwps kyirpgenated aneni ichtperaade ofith Fand
dried, yoel donoG)30a iR e Litakds HITR &hing, e LMy Bl iR L3t B7§+22

PCT/ EPO3/ 02516 . | Preparatton R
dicalite and the filtrate was evaporated, yielding 3 g of interm. 14.

b) Preparation of
QP

OO0

0 intermediate 15
A mixture of interm. 14 (9.6 mmol) and TEA (0.012 mol) in DCM (100 ml) was stirred
15  atroom temperature. 2-Naphthalenesulfonyl chloride (9.6 mmol) was added

~.©

portionwise at room temperature. The reaction mixture was stirred for 30 min at room
temperature, then washed with water, dried (MgSQy,), filtered and the solvent was
evaporated. The residue was crystallized from DIPE/CH;CN, filtered off and dried,
yielding 3.02 g (67.4%) of interm. 15, melting point 182 °C.

20  c) Preparation of

A

O
-5
OO0
Won:
0 intermediate 16

A mixture of interm. 15 (2 mmol) in NaOH 1IN (30 ml), THF (80 ml) and MeOH (20

ml) was stirred for 20 hours at room temperature. The mixture was neutralized with

HCI 1IN (30 ml). The mixture was diluted with water (100 ml), and then extracted three
25  times with DCM. The organic layer was separated, dried (MgSOQy), filtered and the

solvent was evaporated, yielding 0.9 g (95.7%) of interm. 16, melting point 242 °C.

d) Preparation of



NIl Br I / ointernmediate 22 A solution of interm 21 (2.2 nmol) in
trichl oronet hane (15nml) was added at room tenperature to a m xture of
CuBr2 (3.womswmbg422 n Et OAc (25nl). The m xture was 5 stirredTatPoy01316 or 12
hours, then cooled to room tenperature, L\%gured out into water and
extracted with Et OAc. The organic | ayer "Was separated, dried (MgSH),
filtered, and the solvent was evaporated, yi®&l#ing Ig (96% of interm 22.

Exanple A9 10 a) Preparation of RJT] O erf\ “nt pfji ate 23 0 A mixture
i P (”8./?6 B 4-f1 uor o- 2-

of 1-(2-napht hal enyl sul f onyl }=\pi per ;
(trifluoronethyl)-benzoic ac@\nﬁgz stoer (7.2 mmol) and Na2CO3 (7.2
mmol) in dinmethylacetam de (10n) lwas, stirred at 140C for 20 hours, then
cooled to room 15 tenperature, poured igtarmedips Y/ce water and extracted with
Et OAc. The o gautine df dnterm. 16e(8.28aninel), Gi(telramatre2 H-pyraed-{MyS@bkylafiind er ed

and the sol V, . . I es] -t ed, by colum
chr omat ogr a (ﬁ% 8%\?426:1 )’gi' | cé’%g -b(: ;e[?oﬁlé?lzto‘:?e doﬁ@??é%@ﬁ%&/ﬁ?@)@%ﬁé@) % 40m .
The pure fr &NMope. (Wemal) wes staredeat reomd taniperatargl EBE (OVRO22 webor astadded ark

resi due £1. ; i i . L.kt at e was
filter edﬁ of 1?&) arﬁ%‘j@%;l ﬁgﬁﬁﬁiw&k ﬁt:ﬁﬁegd %Qg}é% \%g? ¥I|£dn2tﬁté!r9§r15 tﬁﬁgﬁ% 1%ﬁ\s\&ia?dll(gr?g poi nt

122C. b) Pr EPME Venwathet withoyaten, dﬂﬁtﬂggfrfﬁaeﬁﬂ#‘éﬁl ancbthe golmentiwasur e of
interm 23 gvapbrdiedlyjelding intédh.(10. 017 nol) in ethanol (15nl) was stirred 25
and refluxed for 24 hours, poured out into ice water and acidified with
HC13N. The precipitate was filtered, washed with water/diethyl ether and
dried, vyiel Bxagple. A559 (80% of interm 24, nelting point 194C. «c)

Pr epar ajg on,pho WA §7 6422 PCT/ EP03/ 02516 -45 8g N-I1 \ \ [ Ol / |

intermediate 18
A mixture of 1-(2-naphthalenylsulfonyl)-4-(4-nitrophenyl)- piperazine (7.5m mol) in
THF (150ml) was hydrogenated at 50°C with Pd/C 10% (1g) as a catalyst in the
presence of thiophene solution (0.5ml). After uptake of H, (3 equiv.), the catalyst was
15  filtered off and the filtrate was evaporated. The residue was crystallized from 2-
propanol. The formed precipitate was filtered off, washed with 2-propanol and dried
(55°C, vacuum), yielding 2.39 g (87%) of interm. 18.

b) Preparation of
5:

intermediate 19

20  O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (8.5 mmol) was added at room
temperature to a mixture of o-oxo-benzenepropanoic acid (7.8 mmol) in pyridine
(12ml) and ethanol (23ml). The mixture was stirred at room temperature for 1 hour.
The solvent was evaporated till dryness. The residue (2.6g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH/NH,OH 85/15/1 70/30/3; 15-

25  40pm). The pure fractions were collected and the solvent was evaporated, yieldingl.7g
(83%) of interm. 19.

c) Preparation of



LHI OOQN\ O FFFinternediate 25 TEA (1.4 mvol ), EDC (1.4 mol),

1- hydr oxybenzotri azol e hydate (1.4 mmol) then O-

(t et rahydwo-0dierqagz an- 2-yl ) - hydr oxyl am' ne (1.4 mol) wer e paddwd3/edsid2C to a
solution of (interm 24) (1 mmol) in DCM JHF 50/50 (20m ) under N2 fl ow.
The 5 m xture was stirred at roomterrper%%ure for 24 hours, poured out into
ice water and extracted with The organic | ayer was separated, dried
(MgS™M), filtered and the solvexyt was evaporated. The residue was

crystallized from DCM di et hyl hw?,r The precipitate was filtered off and
dried, yielding 0.48g (79% u 5 rrel ti ng point 192C. 10 Exanple
Al10 a) Preparation of Il / / N internmedi ate 26 NaH 60%

(15 mmmol ) was added portionw se at roomt /\Qf)”to a mxture of 1-(2-
15 napht hal enyl sul fonyl )- piperazine (7.5 HE (35ml). The m xture
was stirred at roomtenperature for 1 hour and 30 m nutes under N2 flow A

sol ution of 4-chloro- 2-(nethyl sul fonyfeimedat®yoi m di necarboxylic acid,

t hyl t JH t
titred ar PO tampal u iR s osmbmpd Rl ey iR Y e, Jf L bDy o
i ce water ariteRt d%b(tléﬁ‘drnmd)ranﬁtl@-)cirox‘ﬂbeanledlyldmyeﬂ mannmwmﬁd
dried (Ngse?ggrgl)fdnhf zeﬁo@nfjn L &nse K&é@@&u&’@ﬁ rgﬁfrﬂg%getrftgr(e ém?m%ﬁtskd@é (4.69)

was purifi y col unh chronat ogr aphy over
cycl ohexane/IRfa¥as adgiod. 2’6‘%16"‘2@? 80s extrcpgyity DCMy He organda lagerswaser e

col l ect ed arepdrdied, smea swﬁfm@réapmah@@blvéaﬂwa@tevépem fill 85hkQN$nL s used
in the next St‘f“% 0§ 59 l%lf dét\Sg(@i 149 i nt gr m Zﬁg&gé | ng p0| nt 123C.
25 b) Prepaf@ &8s g’@s PYRELHGY By roﬂ@f"gr@ Y QVErS
cyclohexane/EtOAc 65/35; 15-35um). The pure fractions were collected and the
solvent was evaporated. The residue (0.35g, 52%) was crystallized from CH3CN. The
10 precipitate was filtered off and dried, yielding 0.3g (45%) of interm. 20, melting point
213°C.

Example A8
a) Preparation of

QL

O,

>s<
o)

15 intermediate 21
A mixture of 1-(2-naphthalenesulfonyl)-piperazine (7.2 mmol), 1-(4-fluorophenyl)-
ethanone (11 mmol) and Na,COj3; (11 mmol) in dimethylacetamide (5ml) was stirred at
140°C for 24 hours. 1-(4-fluorophenyl)-ethanone (4 mmol) was added. The mixture
was stirred at 140°C for 48 hours, then cooled, poured out into ice water and extracted

20  with EtOAc. The organic layer was washed with water, dried (MgSOy), filtered and the
solvent was evaporated. The residue (3.5g) was purified by column chromatography
over silica gel (eluent: cyclohexane/EtOAc 65/35; 15-35um). The pure fractions were
collected and the solvent was evaporated. The residue (0.95g, 34%)was crystallized
from acetonitrile. The precipitate was filtered off and dried, yielding 0.8g of

25  interm. 21, melting point 218°C.



A mxture of interm 26 (0.8 muvl) and KCH (4.2 mmol) in ethanol (10m ) was
stirred and refluxed for 24 hours, then cooled to roomtenperature, poured
out into woe3smaddez WO 03/ 076422 PCT/ EP03/ 02516 -46 and aecdifpozesns t h HC
6N. The precipitate was filtered, washed with water/di ethyl ether and
dried, yielding 0.33g (93% of interm 27, nelting point 244C. «c)

Preparation 9fs Ni....H Ik OO- N\ N internediate 28 5 TEA (0.8 nmol ),
1- hydroxyben@ﬁ%@éﬁhydrate (0.8 nmol), EDC (0.8 mml) then

O (tetrahydro-2H pyran-2-yl)- hydroxyl amues( 0.8 Dl ) were added at room
tenperature to a solution of (interm_ 2 )a{'zé.l) in DCM THF (10m )
under N2 flow. The m xture was stir room tenperature for 24 hours,
poured out into ice water and & ed with DCM The organic | ayer was
separated, dried (MgSO™), 10 filteoedimerthetiae 201 vent was evaporated. The
resi due (0. 4y L ied ?E&RJ - HIE%] i gel
(eluent: DC@%@W%S?Z&Z? ; ?é%ﬁhjéﬁg" ggh%%zw? g{g((i:%e?g#s(’%\%\}ere

col | ect ed arempIeiuEdPwanixluig sl €vBpdP diramol)yn Er%ﬁgz_%mlw@e(rmwe whs interm
t281 n‘g' t?ng ngﬁt:dﬂfit ﬁlﬁ;ﬁ:-forlﬁz @iﬁﬂ@l’l&l oled t8todnh %?e%ﬁ@ﬂpﬁe&ﬂi@lwa‘te? di
ernedi ate - enylL - _pi perazine : was di ssol ved in
acetonitril @¢ Eb‘m%dw%}é@&ﬁ@?e@ G lfywsaféaeéa¢3/§r@8|<hr{as&q%élﬁtered,

2- (et hyl sulahéthel splvebt Wy dviapoliatedcpeldingyl g ©6&0) oflintera) 221 hyl ester (0. 161
nol) in acetonitrile (200nml) was added dropw se. The m xture was stirred at

roomtenperature for 2 hours, then diluted wth DCM (1000m ) and washed
wi t h wat er . ERmplerdfhni ¢ | ayer was separated, dried (MyS™), filtered and

the sol ygnt ) pRPa@NAPEF at ed. The residue was purified by col um
chromat ogr aphy over sSilicagel (DCM MeOH 98h2). The pure fractions were

coll ected and the solvent was evapgprate Q@Si due was dried under

vacuum at 50C, vyielding 33.6g (828%% . ofy i ht , b) Preparation of I'N
~ ONH internediate 30 WO 03/0\7£SF42 / EP03/ 02516

intermediate 23

(0]
A mixture of 1-(2-naphthalenylsulfonyl)- piperazine (3.6 mmol), 4-fluoro-2-
(trifluoromethyl)-benzoic acid, ethyl esther (7.2 mmol) and Nay;CO; (7.2 mmol) in
dimethylacetamide (10ml) was stirred at 140°C for 20 hours, then cooled to room
15  temperature, poured out into ice water and extracted with EtOAc. The organic layer
was washed with water, dried (MgSOy), filtered and the solvent was evaporated. The
residue (2.93g) was purified by column chromatography over silica gel (eluent:
cyclohexane/EtOAc 75/35; 15-40um). The pure fractions were collected and the
solvent was evaporated. The residue (1.8g) was crystallized from diethyl ether. The
20  precipitate was filtered off and dried, yielding 1.265g of interm. 23 (71%), melting
point 122°C.

b) Preparation of

f
Ff;@/l@ (ﬁ)
HO.
0 intermediate 24
A mixture of interm. 23 (3.4 mmol) and KOH (0.017 mol) in ethanol (15ml) was stirred
25  and refluxed for 24 hours, poured out into ice water and acidified with HC1 3N. The
precipitate was filtered, washed with water/diethyl ether and dried, yielding 1.255¢

(80%) of interm. 24, melting point 194°C.
c¢) Preparation of



-47 A mxture of inter-n. 29 (0.03 nol) in ethanol (250 m) was

hydr ogenated at 50 Cwith Pd/C 10% (2 g) as a catal yst. After uptake of H2
(1 equi v)wotlse7eat al yst was filtered off over dicalite ardTiHPe3/bHishérate
was evaporated on Rotovap. The residue \%v}ourifi ed by colum

chromat ography over silica gel (eluent: (MeOH NH3) 90/10). The 5
product fractions were collected and the sol vient was evaporat ed, vyiel ding

6.8 g (>96%9 of interm 30. c) Preparatlp'h\ INit O internediate
31 TEA (0.038 nol) was added a soI n_df 30 (0.029 nol) in DCM
(150 m). 10 2- Napht hal enesul(f ride (0.032 nol) was added and the
reaction mixture was stirred Gvef” n| at roomtenperature. Then the

m xture was washed with water. The or: ni C Iayer was separ at ed, washed
with water, dried (MySH4), flltered and,I Fent was evaporated. The
resi due was crystal lized from filtere of and dried in vacuo,

yi el ding 7. B4 ( >%U%°lbeDCF]f1e‘} %moé)ll herenyhenzebiateledydye (1.4 znmgl) Hrea§r at i on
of HO/ 1 Y®dRahydro2l- )Frﬁlﬂi Qf}llfﬁﬁ?l@iﬁ)ﬁ yRhire (Ti4nkioB) wdre adderdin 283t H. 017 ol )

at IE'Enffiﬁﬁ@pémE@&*m AR B85t Wl i g e s o
Ij (r)Ir ealS( \r;Saguanxtruwwas sinpdrag taonetenipeatyre éor 24 Hicaurs puared bid iher ieel wafet ad and

mel ting. poi Setedgyfn PEMTOEHronid b iheluided, ST QR HfFR apdlie i o1
33 Interm S9vew wessvarsdrytedidkhegesiduesvas aryaizedom §) @/ diebgl ather. TheDC (0. 018

I 2 i I
i SR S s Sttt it e

hydr oxyl am 018 nol) . The reaction m xture was stirred for 6 hours
at roomaenperature, and then washed tw ce WD 03/ 076422 PCT/ EP03/ 02516 -48

Example A10
a) Preparation of

)
SUShee
T
© intermediate 26
NaH 60% (15 mmol) was added portionwise at room temperature to a mixture of 1-(2-
15 naphthalenylsulfonyl)- piperazine (7.5 mmol) in THF (35ml). The mixture was stirred
at room temperature for 1 hour and 30 minutes under N, flow. A solution of 4-chloro-
2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (9.8 mmol) in THF (35ml)
was added dropwise. The mixture was stirred at room temperature for 3 hours and 30
minutes, poured out into ice water and extracted with EtOAc. The organic layer was
20  separated, dried (MgSQ,), filtered and the solvent was evaporated. The residue (4.6g)
was purified by column chromatography over silica gel (eluent: cyclohexane/EtOAc
80/20 to 20/80; 15-40um). Three fractions were collected and the solvent was

evaporated. One of these fractions is used in the next step, yielding 0.48g (14%) of
interm. 26, melting point 123°C.

25  b) Preparation of
?
NI
O | NYQ O
=N

intermediate 27
A mixture of interm. 26 (0.8 mmol) and KOH (4.2 mmol) in ethanol (10ml) was stirred

and refluxed for 24 hours, then cooled to room temperature, poured out into ice water



with water and DCM was added. The organic | ayer was separated, dried
(MgS™), filtered and the solvent was evaporated. The residue was
suspendedwpDrisloadsez ng CH3CN, then stirred overnight at ro®@cTiEPOpesad ure.
The resulting precipitate was filtered 94ff_, washed with CH3CN, and dried
(vacuum 50 C), yielding 6.1 g (82% of ITnterm 33, 5 nelting point 198C.
Exanpl e Al2, afaﬁeaag&'f@@lm The'\ﬂmc]c n@lta%\ws herBd, \szsh& wnh%m%mﬁ@ 34 10

NaH(65mm was ad roomt erature to a sol utiLon

pi per azi ny! §thef ensldnednpelding Qﬁ%g@? 9 ohinsetym.i2d. mefing poipt P44der N2 flow. The

m xture wascppichi@od 6f 1 hour, then cooled to OC. A solution of
2- (met hyl sul fonyl)- 5- pyrim di necarboxylic gm d, ethyl ester (4.2 mmol) in

THE (9nl) was added. The mixture was sti hours, poured out into
ice water. The precipitate was rled The residue
(0.665g) was taken up in diethyl ‘(a\;;;/é%/ The preC| pitate was filtered off
and dried. The filtrate was evapdra édand conbined with the preci pitate,

yi el di ng O. 4089 of interm 34. b) PrPepar gitérard@fe 280 ON, VWV, N i nt er medi ate 35

0 20 A t i nt 4 (1 J d H2Q THE (6m

and wat ot (B8 RBD; iy do-eaPlinolR Basals s fRingl BT gl ™ e
sol vent vvasO_eﬁtambvélter:H pyfﬁhe? - i)t yehrex yhansine €0. Gm@&iwmetaddbmat ®bim Et OAc was
added. The pdxd dtﬁ—‘re"é@ﬁs Tdi &%F(‘i‘me&?( &7 686 drfol) fﬁfﬁc “ eg)ﬁ?%%)

extracted wt . e organi c ayer was sep rat
filtered anﬂoyvhﬁh%@w@ﬁtwa\mgn@@atprsp@tt@aperym fﬁr% heurﬁawr%# outjmfoji¢t erm 35.
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(0.5 mmol ) chroifkkegBPhy eéerts)licargdbteluent: DCM/MeOH/NH4,OH 98/2/0.1; 15-40pum). The
pure fractions were collected and the solvent was evaporated, yielding 0.18g (53%) of

interm. 28, melting point 80°C.

15  Example All
a) Preparation of

N/'\N()Ej

intermediate 29
1-(Phenylmethyl)- piperazine (0.125 mol) was dissolved in acetonitrile (200ml). K,CO;
(0.34 mol) was added. A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid,
20  ethyl ester (0.161 mol) in acetonitrile (200ml) was added dropwise. The mixture was
stirred at room temperature for 2 hours, then diluted with DCM (1000ml) and washed
with water. The organic layer was separated, dried (MgSOy), filtered and the solvent
was evaporated. The residue was purified by column chromatography over silicagel

(DCM/MeOH 98/2). The pure fractions were collected and the solvent was evaporated.
25  The residue was dried under vacuum at 50°C, yielding 33.6g (82.5%) of interm. 29.
b) Preparation of
P x
0 | )N\
N N/\'
K/NH

intermediate 30



N2 flow. The m xture was stirred for 1 hour. O (tetrahydro-2H pyran-2-yl)-
hydr oxyl am ne (0.5 mmol) was added. The m xture was stirred at room
t enper at LWe 03/0w422 ni ght . 1 ce and water were added. The m PCUMPONGS16
extracted with DCM The organic |ayer %s separated, dried (MgSOH),
filtered, and the sol vent was evapor at et The residue (0.259g) was

fied b |
Pipa o1 1 pr oA R oG AT EE 2936 98 MorPEinabl 253 nlfvad FydiGfnated at 50 5C with,
the sol venPdWab()%\(égbasaa exialysti Afte upgake. (ﬂihdléﬁuwhtt@%t@lm“@@f@ﬂ@dmf% A13
a) Preparat o4 d?éah@e r@l'tﬁe fmauelwbs sca&aaked,d}l ﬁc%w %Miﬁ%%@hﬂ&@ﬁ@ 30

(114 nmol) was stirre was. ad

i odo- benze né@lumﬁmm%ﬁgréphmve( gikiga B?HF})“C%Q%&MG } 4/ b(??sThel'h e

reacti ors m fddh@t fré@ﬁ%nﬁvbﬂérc@ﬂed@&ﬁéﬂﬂ t88kolaént W9 BV ApRIREd, lidldiag 6@?/(%915@2%”“ )
e separ at ed

and wat er g ) ¥\e added. The organic | ayer was extracted,

and dried ( |tered and the solvent was evaporated. The product
(crude) WaSc)SlE[epﬂlﬁl@doﬁ n boiling acetonitrile, allowed to reach room
tenperature and filtered. The prodfct was dried in vacuum at 20 50C,
yielding 51.4g (89.5% of interMo3%¥Z>nb) Preparation of rNS N, N O-1
Ol NrOinternediate 38 A solution J\iN erm 37 (0.1 mmol) and cesium
carbonate (0.15 mml) in DV (2 m) sj%\,kaedtoasolution of

( 3- net hoxyphenyl ) -boronic acid (0.149 nmo )ﬁ (1 25 nm). The reaction
m xture was shaked under N2 for 2 nmin. Palléi ) acetate (0.02 nmol)
and 1, 3-bi s(di phenyl phosphi no) propane (0.02 nmol) were added. The reaction
m xture was shaked at 80C for 4 h amefetnmskateBl owed to reach room

t errpgr at ulr eTEAN®.038 %M?whs M&ﬁd@&@@&lﬁﬁé@éfnqﬂ&ﬁﬂr’éolt 7 h@g@M g'lhfse hBSI cli g e/
was di ssol v n washed w %
Nocas T vesphpRscsopa et (DT atol e it B SRRAGH Mo
(supplier: Brakjveaightaorwentegieeturat ThepQhe mixthreN2asbhashed Witk waterdliet  was
purified by col Ui C0L9 LA ARNh G WReP Uridd B HikRk3nd 4r16

solvent was evaporated. The residue was crystallized from CH3;CN, filtered off and
dried in vacuo, yielding 7.4 g (>60%) of interm. 31, melting point >260°C.

15  d) Preparation of
e
\NJ\N/H
o

intermediate 32
A mixture of interm. 31 (0.017 mol) in THF (250 ml), NaOH 1N (250 ml) and MeOH
(50 ml) was stirred for 5 hours at room temperature. HCI 1N (250 ml) was added and
the mixture was stirred for 45 min at room temperature. The precipitate was filtered off
20  and dried (vacuum, 60 °C, overnight), yielding 6.0 g (89%) of interm. 32, melting point
>260°C.

¢) Preparation of

N %
O Y
(o}

intermediate 33
Interm. 32 (0.015 mol) was stirred in DCM/THF 50/50 (650 ml). EDC (0.018 mol) was
25  added. TEA (0.020 mol) was added. 1-Hydroxy- 1H-benzotriazole (0.018 mol) was
added, followed by O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.018 mol) . The
reaction mixture was stirred for 6 hours at room temperature, and then washed twice



-50 silicagel. The pure fractions were collected and the sol vent was
evaporated and dried at 50C under N2-blow, yielding interm 38. c¢)
Preparatiwo o7 rN IS NY /NI | 0,11 ~N H interned ace/Ep93/@siant erm
38 (0.0352 mmol ) was dissolved in THE (4%) and MeOH (Im). NaOH (1.5
mmol ) was added. The m xture was stirred overnight at roomtenperature. A

m xture of Wit wadr ard D)CMdlaﬂ-Qddeﬁ Eﬂ%e %gaﬁlﬂﬁa{%r\@as @%?Qed -El ed gﬁ%ﬁb‘ pn

m xture vvasfg%e(fj EE | ut TM NT ( 9éller .
evapor ated ( .t yemwl"‘éleﬂaé%‘?éat J'hg gepidpe Wﬁ?é“%ﬂ@%‘t” @g&ﬂﬁﬂat ed
under vacuurthat stizfe@d.ovémlighe B&dﬁﬁﬂe&@e@dﬂédflﬁgasuﬂtmg'rﬂ't@c@@c{té/ et fineed egapor at ed

at 80C under i.n 0 Preparation of
Syo NN acr %J&thg%l\?énr]%% ‘{T%é‘c‘iﬂj“%@&c;w?@ o‘ﬂﬁ%)%&‘?ﬁ zotriazol e
(0.1 nmob), nmiding point IRBSC) and TEA (0.12 15 nmol) in DCM (3nml) and THE
(4m ) was added to (interm 39) (0.1 nml). The reaction m xture was
stirred for 5 mn at_roomtenperature. O (tetrahydro-2H pyran-2- yl)-

hydr oxyl ani d&amplelAk2y| ) was added. The reaction mixture was stirred

overni ght  ay Prepamibgeper ature. Water (3 nml) and DCM (10 m) were added.
The reaction mxture was dried. The reaction m xture was concentr at ed
under N2 at 60C. The residue ms@%@l ved in DCM (5m ) and shaked
gently for 4 hours with 150 ng net hyl ks nat e-_pol ystyrene 2% DVB 200- 400
mesh loading 1.4-1.8 muol /g (Supplier: /aQ m 01-64-0169) to scavenge
the excess of O (tetrahydro-2H pyran-2- yI) oxylam ne. The m xture was
filtered, the resin was washed twice with DCl\ﬂ(2n1) The m xture was
concentrated at 40C under N2 and t heftepaediptedd by col unm chr omat ogr aphy 25
(eI uent1(G0 NMaH (GACHBGH wasTHddedatrrooirtanpéramse ey wltdhlotat@d and the sol vent

vms, evanor gkt Sl IS BN (2SS TPLRE e BN g VO

mixture was stirred for 1 hour, then cooled to 0°C. A solution of 2-(methylsulfonyl)- 5-

pyrimidinecarboxylic acid, ethyl ester (4.2 mmol) in THF (9ml) was added. The

mixture was stirred for 2 hours, poured out into ice water. The precipitate was filtered
15 off and dried. The residue (0.665g ) was taken up in diethyl ether. The precipitate was

filtered off and dried. The filtrate was evaporated and combined with the precipitate,

i, o

intermedlate 35
20 A mixture of interm. 34 (1 mmol) and LiOH H,O (3.1 mmol) in THF (6ml) and water
(6ml) was stirred and refluxed for 24 hours, then cooled. The solvent was evaporated.
The mixture was acidified with HC1 3N. EtOAc was added. The mixture was filtered

over celite. The organic layer was extracted with EtOAc. The organic layer was

yielding 0.408g of interm. 34.
b) Preparation of

separated, dried (MgSO,), filtered and the solvent was evaporated, yielding 0.139g of

25 interm. 35.
H
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¢) Preparation of
NN
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intermediate 36



A m xture of 3,6-dichloro-pyridazine (0.0034 nol) and

1- (2- napht hal enyl sul fonyl )- pi perazine (0.0034 nol) in DMF (2m ) was
stirred awob30@4bDr 4 hours, then cooled to room tenperatrar&pranetspour ed
out into Et CAc/ H2O. The m xture was filtgred off. The 5 filtrate was
extracted. The organic |layer was washed wWith water, dried (MyS®4), filtered

and the sol veRLaRRYaRALAL g?drgtgg_@.gg b 4fia EDERY mifRh) Bk b N6 ) LI

chr omat ogr aphy “over silica uent: exane

The pure f raasplHen REFETBORT 638 aunelkend HEAdOPVERoD W HEIEM @retunder 560,
429 . This NffashiTHR MREIr€ Wi biddd o d hbhio - 'tethmlo-m fan-2LY8- precipitate

el ting. por vkl Fnmelynl See the e (e b iteds memeseor. 10 1
(SS) i nt &r nedemight.42¢ 4 Wasoivete alded fThe niiaphd whenaesiotetioniiH DCM. ahiede (0. 0066
nol) in DCM d 1 QC t.0 L xt.ure of

2, 52 di azabi %%gg[%yﬁﬁsﬁsg‘g?g‘ﬁ%‘ﬁ’%@m@ }t iﬁgtg%?g i %P?l t?? i«%lv%xﬁr%ats ﬁwpé’trﬁW‘ ester,
(1S, 49) (0. Tesrbie)(02A02)TER (OifBd 9§ caiymn dhnoDabgapbyrdyer sifive geneluenr e was
stirred at (QROyeRORNAILOR 5RA0 A21) The PRYIEH Al LOdEA MY and

extracted with The organi ¢ | ayer ‘'was pot assi um car bonat e
10% 20 dri Selvenyseseyararptet oneldingt024gof 88erede: was evaporated. The resi due
was crysoallized fromdiethyl ether. The precipitate was filtered off and

dried, yieldi ng 2. (85% of internediate 42 (S,S), nelting point 129C.
b) Preparati 0 J~f (S,S) internediate 43 25 A m xture of
i nt er medi at @) BRpasti®) of 0. 0049 nol) in HCI6N (20ml) and THE (5ml) was
stirred at 80C for 12 hours, then cool ed tofpoom tenperature, poured out
into ice water, basified with NH4ACH anqgi(l‘ ed with DCM The organic
| ayer was separated, dried (MSH), PfqglN ed; d the sol vent was
evaporated. The residue (1.4Q) )03/ 076422 PCT/ EPO3/ 02516 -52
crystallized fromdiethyl ether. The precipitate was filtered off and
dried, yielding 0.5g (36% of inter negr{teartmeedﬁge 57'3 S), nelting point 159C

Interm. 30 (114 mmol) was stirred in 800 ml DCM, TEA (180 mmol) was added, 4-

15  iodo-benzenesulfonyl chloride (149 mmol) was added in portions. The reaction mixture

was stirred overnight at room temperature. DCM (1000ml) and water (300 ml) were

added. The organic layer was extracted, separated and dried (MgSO4), filtered and the

solvent was evaporated. The product (crude) was suspended in boiling acetonitrile,

allowed to reach room temperature and filtered. The product was dried in vacuum at

20  50°C, yielding 51.4g (89.5%) of interm. 37.
b) Preparation of

Esf,o
N
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l/ intermediate 38
A solution of interm. 37 (0.1 mmol) and cesium carbonate (0.15 mmol) in DMF (2 ml)
was added to a solution of (3-methoxyphenyl)-boronic acid (0.149 mmol) in DMF (1

25  ml). The reaction mixture was shaked under N, for 2 min. Palladium(II) acetate (0.02
mmol) and 1,3-bis(diphenylphosphino)propane (0.02 mmol) were added. The reaction
mixture was shaked at 80°C for 4 h and then allowed to reach room temperature. The
solvent was evaporated under vacuum at 80°C. The residue was dissolved in DCM
(20ml) and MeOH (2ml) and then washed with 3 ml 10% Na,COj5 in water. The

30  reaction mixture was dried over Extrelut™ NT (supplier: Merck) and concentrated at

50°C with Nz-blow. The product was purified by column chromatography over



c) Preparation of \d OI / | Y (SS) O internediate 44 5 Sodi um hydride
60% (0. 0051 nol) was added at OCto a mxture of internediate 43 (S,9)

(0. 0034 mwb)osiome4THE (20nl) under N2 fl ow. The m xture wasPstiRPORMRSiOr 1
hour. A solution of 2-(nethylsulfonyl) A)S pyri m di necar boxylic acid, ethyl
ester (0.0045 nol) in THE (10m) was adsed dropwi se at 0C. The m xture was

stirred at elfl%e‘;

Et CAc was aégﬁgéél nﬁ(%ﬁéon&&er%ccflgg{eg %SQ%E% Vtah&éfgceltaﬁgfﬁqg(ﬁ %er and
dried, yiel d0Hguodeadidiownyigldinedniers- 3% (S, S), melting point 212C The
filtrate wa%)pg@bﬁ@gb@df The organic | ayer was washed with water, dried
(MgS0O4), filtered and the sol vent was evapor at ed. The residue (1 79) was
purified by colum chronatography over, a gel (15-35m (eluent:

cycl ohexane/ Et OAc 60/ 40). The pur f\gbtl rr 8. collected and the

sol vent was evaporated yieldin 5 (66% of ter mediate 44 (S, S) d)
Preparation of O NI / HO | s S) Osodfumsalt internediate 45 A
m xture of internediate 44 (S,S)’ (0 0021 nol) and sodi um hydroxi de (0.0042
mol) in EtOH (40ml) was stirred andnieampdir€d% or 12 hours, then cool ed.

TheI 8r ecs pi Taéen.\¥8Y02051 hhﬁ(ﬂmdsd df@m@gnwwuﬁﬁw{e@ ﬁll)aMOqlr 1681, C NN O
yi el di ng nt er medi at e re aratjono '

/' LN PN o PRI o, B 45 B o SBiEh Hapgmh STHPeBRERIS, DOM sier e
added at r oofiHCé (l&mbtand d Otte 20 mh BHHwereafided® Thie n¢aeti one thiixattie VMS c(n@dOOlB mol ),
O (tetrahyd WVI{I'F )

1- hydr oxybeﬁgo'ﬁgl'ra'lE azo gs EBM%OW% WSOW?é%’ngg&%‘Mg@Jg >]<\fl &S%w%s stirred
at room t enpelugpeyvas addedPhensolivent wanenaperagngs undet vacwamet 78740 Eoluengorasd wi t h
DCM  Thep O2@RdQg8h2Bhd$elV&alP A3k Q‘?a'i'ﬂa?hted‘ #30°C under vacuum, yielding 16mg

(100%) of interm. 39 .
d) Preparation of

o

Q\S//O
She.

7 s

_ intermediate 40

A solution of 1-hydroxybenzotriazole (0.1 mmol), EDC (0.1 mmol) and TEA (0.12

15  mmol) in DCM (3ml) and THF (4ml) was added to (interm. 39) (0.1 mmol). The
reaction mixture was stirred for 5 min at room temperature. O-(tetrahydro-2H-pyran-2-
yl)- hydroxylamine (0.1 mmol) was added. The reaction mixture was stirred overnight
at room temperature. Water (3 ml) and DCM (10 ml) were added. The reaction mixture
was dried. The reaction mixture was concentrated under N, at 60°C. The residue was

20  dissolved in DCM (5ml) and shaked gently for 4 hours with 150 mg methylisocyanate-
polystyrene 2% DVB 200-400 mesh loading 1.4-1.8 mmol/g (Supplier: Novabiochem
01-64-0169) to scavenge the excess of O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine.
The mixture was filtered, the resin was washed twice with DCM (2ml). The mixture
was concentrated at 40°C under N; and then purified by column chromatography

25  (eluent 50 % EtOAc/DCM). The pure fractions were collected and the solvent was
evaporated, yielding interm. 40.

Example Al4
Preparation of



organi c | ayer was separated, dried (MgSO4), filtered, and the sol vent was
evaporated. The residue (0.8g) was purified by colum chronmat ography over
silica gewo(03576401) (el uent: DCM MeOH 90.5/0.5). The pur @Cfirreos/izsne wer e
coll ected and the solvent was evaporate i The residue (0.43g, 66% was
crystallized fromdiethyl ether/DIPE. The 5 precipitate was filtered off
and dried, yielding 0.36g of int éf\r@j&ate 46 (S,S), nelting point 176C.
Exanple A 16 a) Preparation of I. ' Qj\ \A~GAO | iN 10 O internediate 47
A mxture of internmediate 26 (0.001 m)b/,N\ - et hanam ne,

hydrochl ori de (0.0015 nol) and pot assi Ureetarbonate (.0.003 nol) in
acetonitrile (10m) was stirred at 80C for 24 hours, then cool ed, poured
out into ice water and extracted witHeEgdi2gdl organic | ayer was

separ at ed, dt iméxtufeMFSH flichford-petidadined0.008hmob)aind ¢ 2-naphthedapeilesst)- 15 The

id 0. 4k [ i f DI PE. Th i pi | d
Of T and o ek oo b, T ME OB PR e dAPLRFEPA RS ihcqcledtspr e
117C. b) Pr epamanpaatofe 4RE po@ed QUNYIRG-EtQ40/HONI@ mixtwe wedlifidtered48f. Ahei xt ur e
of inter gredifad fe dhs @%r&@&ﬁgﬂpb%%aﬁ@qﬁ% Waygggﬁeqrvﬁm et Ari0Q gl?lggalf% in 20

EtOH (10m ) was stirred and refluxe or _hours, then co room

t enper at ur e filtefsgiand dhexpl venhwas syagoraade T he residye (G-828)wias purtied BRcelnan

extract ed wchfonfiéghephy0ver siBEQ@N (20-4 SiyAY (eNrat: TfHshexbRSIEIOAE 96/10)VIRO?) |
filtered, and the solvent ﬁﬂ cﬁ%@ptﬁrat ed e%l el di ng &?egq%g é&‘?o , of

i nt er medi at VFSTAHRPS VHF SQLETe & 3 Vit M EVgPoraied ek ")'r%‘é&:ti on step.
25 c) Prepafatiionwed ciggallikid from-dithyD ethe® The, grétifitatewes fikketed bef a8 dried,

1- hydrowbe%@&ﬁg@.le%g(1(4%>g>g%eltﬁ?édlat@&ﬂtr5§§§§ngggxgz,oep') were added at room

tenperature’to a sol ution I ntermedi a 5ol ) and TEA (0. 0007
mol) in THF/ DCM (6ml). The m xture was stirred for 30 m nutes.
O (tetrahydegadpleyrsn-2 WO 03/ 076422 PCT/ EP03/ 02516

a) Preparation of

?
XOTI@ (ﬁ)
(SS)

intermediate 42

15 A solution of 2-naphtalenesulfonyl chloride (0.0066 mol) in DCM (15ml) was added
dropwise at 0°C to a mixture of 2,5-diazabicyclo[2.2.1]heptane-2-carboxylic acid, 1,1-
dimethylethyl ester, (15,4S) (0.0051 mol) and TEA (0.0098 mol) in DCM (15ml). The
mixture was stirred at room temperature for 12 hours, poured out into ice water and
extracted with DCM. The organic layer was washed with potassium carbonate 10%,

20  dried (MgSOy), filtered and the solvent was evaporated. The residue was crystallized
from diethyl ether. The precipitate was filtered off and dried, yielding 2.05g (85%) of
intermediate 42 (S,S), melting point 129°C.

b) Preparation of
f
SO

(S,5)
intermediate 43
25 A mixture of intermediate 42 (S,S) (0.0049 mol) in HCI 6N (20ml) and THF (5ml) was
stirred at 80°C for 12 hours, then cooled to room temperature, poured out into ice
water, basified with NH;OH and extracted with DCM. The organic layer was separated,

dried (MgSO,), filtered, and the solvent was evaporated. The residue (1.4g) was



-54 yl)- hydroxylam ne (0.0007 nol) was added. The m xture was stirred at
room tenperature for 24 hours, poured out into ice water. The m xture was
extract edwaioBilo7e4Bt OAc. The organi c | ayer was separat ed, dPCEdPOMESGH),
filtered, and the solvent was evaporateg, The residue (0.48g) was purified
by col umm chronat ography over silica gel™5 (10n) (eluent: DCM MeCH 98/ 2).

The pure fr&eysﬁtanﬁemﬁdf‘eﬂ{ﬂ @@kﬁd‘hé e&ctmﬁtesmsvmf&ed SR anEAARLY R Eg
resi due (0. }é%gz) cli st4§ E rom dlf éf et her. The prem%lt te was
filtered of f ﬁ’t“feé@e %ﬁe di r$é ‘@elilﬁép?’ﬂb/é i ntermedi ate 49, nelting

poi nt 118C .c)Pfepatiopbe Al7 a) Preparation of Ni I '\ NN Oo N

i nternedi ate 50 Sodi um hydride (0.0181 nol) Pwas added at room tenperature
to a solution of 1-(2- naphthal enyl suI azi ne (0.009 nol) in THE
(15mL) under N2 flow. The 15 m xtur or 1 hour, then cool ed
to OC. A solution of SChIoropx/zMne arb |c aci d, rrethyl ester (0.0136
nmol) in THE (5ml) was added. The X ure stl rred at 90C overni ght,

t hen cool ed and poured out into |c8 wat; 'thge4pre0| pitate was filtered,

washed w Ler dtngl@% %4 gl eth et er and dried, yielding 3.3g (89%

of inter d|88 Wy P “n@ Fl’ﬂOl BSCadde‘iBt 1 tpradpixbu phintamediaterdd  HONJ

ﬁ id nt er (rjredl( 45.8) EOlOGMmMDM"EHEf(ZomlD %ﬁﬂﬁi‘dﬁeﬂcﬁv e (il x 0 @ ad@th redaFBE] ﬂ@ﬁxaASlh um
ydr oxi de OH.( ) .was stir lgt

t hen cool ed%]g?gr gﬁi ?)m?tn?'lﬁ? m}ypeg RX/&%‘B&BS‘%&"O&% lﬁlf’?lge‘ghWeﬁ{? ﬁ%

preci pi t at eT\Iﬁs(lﬂml)t\eawdempmﬁe\m OHC \ihie amix el w 2Sstotradend rogm edmbengurz 889
(92% of i n?@rrm 41 pohire r@hﬁdt@ﬂ:e%tal &i@gggs acﬁi?e Pfl%g@]ﬁ&ﬂe%s Piehly O |

O OMN ( T lol, Intermed ate
1 hydr o%beWi‘é‘%qleﬁélﬂb‘lhéthQ’betb@%dﬁﬁP? M@ﬂ@g&dﬁéﬁ latﬁfm%?fﬁ 4 épPomeeling to a

Sg} 8t7 |6 Zgzofp m}i\t EIZ?,YEIdTgé filthde \Qﬁ& ﬁ%%ct@ﬂ'?)head} anlERy, éﬂw&’s&%sﬁ@@kw)i#hﬁhtéé\o
n oW e mxture was
stirred for cﬁ@ﬁgé&é}%ﬁe&q FBOID%-YIL%%?*} f/‘?elrheﬁﬁf%‘a%@ﬂé?ﬁ”ﬁﬁpf‘@t%Qz

nmol ) was ad_ti;edolu?ﬁne:hmmzttogrephmes silica gel (83-35pmp (elucanpycidhenape/BoDAS days,
poured out 6646). THE pmtfﬁrctigﬁkd\v%tcﬁﬂ&tt&panw thd's Pt whi gvaporated yielding 1g

15  (66%) of intermediate 44 (S,S)
d) Preparation of

Nshve

(S.S)
sodium salt
intermediate 45

A mixture of intermediate 44 (S,S) (0.0021 mol) and sodium hydroxide (0.0042 mol) in
EtOH (40ml) was stirred and refluxed for 12 hours, then cooled. The precipitate was

20  filtered, washed with diethyl ether and dried, yielding 0.56g (62%) of intermediate 45
Na(S,S).
¢) Preparation of

HO.

o SO

S,S)
intermediate 46

EDC (0.0017 mol) and DCM (20ml) were added at room temperature to a mixture of
25  intermediate 45 (0.0013 mol), O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.0017
mol) and 1-hydroxybenzotriazole (0.0017 mol) in THF (20ml). The mixture was stirred

at room temperature for 12 hours, poured out into water and extracted with DCM. The



organi c | ayer was separated, dried (MgSO4), filtered, and the sol vent was
evaporated. 5 The residue (4.2g) was purified by colum chromatography over
silica gewo(03®7640m) (el uent: DCM MeOH NHAOH 98/ 2/0.1). TwoTiEPAZ/bISOOS wWer e
coll ected and the sol vent was evaporateg yielding 2g FI and 1.2g F2. F1
was crystallized fromdiethyl ether. The precipitate was filtered off and

dried, yi el djrgzgné-la%ﬁwﬁkfsebﬂﬁt%ﬂ ;\%E )fnﬁkéd ﬁsmthQQbmm%%%vi,g&?%ﬁt or ed

crystallize rom ethe he precipitate
of f and dri erﬁlgvfaﬁ%rﬁgef fvaégme mlummc@#ow&ngae@ymer stheangel {1 BfQUmMY

2.576g (77%luet: Dmemmmaoe/(ﬁsa TEe,< melfmcﬁda& vadre CHIRRBIIANIGRE Qﬁv&é (»jv\é\é“ NCN
was_added at

N /+-S 15 ate

room terrgﬂe)raeltV géO%tt o ahesrg“flg‘fe@ é‘alo?}’ Vs ?‘fgﬁtﬂ’?‘ ‘{gﬂvldgﬁbgoc?ﬁ@ﬂr’ﬂ)m&%am ne
(0. 0026 I)pr¢q1p11ﬁﬂEw@&ﬁh¢r)td uﬁﬁded dived, fylidding Oi3ég offinténtredianess @&, ), hetlimyt r oom
tenperature praur then cooled to OC. A solution of 4-

chl or o- 2- (mgt hyI sul fonyl)- 5-pyrimdinecarboxylic acid, ethyl ester (0.0008
nol) in 20 THE (5m) was added quickly. The mi xture was stirred at 0C for 3

hours, pour glapiie Al)t 0 i ce water and extracted with Et OAc. The organic
| ayer was segl)_Erat ed, dEi ed (MgSHM), filtered, and the sol vent was

evapor at ed (0.86g) was purifi ed by colum chromatography over
silicagel (10m (eluent: cycl ohexane/Et 0/ 20) The pure fractions were

collected and the sol vent was evapd)r at e J“e (0.29g) 25 was taken
up in diethyl ether. The precipitd | teyed-of f and dried, yielding
0. 2649 (43% of i nternedi ate %/O\Ezlkwng point 124C. b) Preparation of H O
-0_( /1dWN ( as o |nterrred| ave in {enlnedlﬁe xture of intermediate 53

(00002 ol g o B8 Aol oo S TS ™
03/ 076422 POMHEHBOBHID aﬁdﬁotassﬁfm earbpoata(0e@D3 nholg i &stoaitelenadmlak@stivRd iah | ce
wat er, aci dihdcefhr Wi thuiGherr Db AGE pGiifebdht &b ice water and extracted with DCM. The
organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated.
15  The residue (0.45g) was crystallized from DIPE. The precipitate was filtered off and
dried, yielding 0.254g (53%) of intermediate 47, melting point 117°C.

b) Preparation of
R
o
IWeLee
HO. =N

4 intermediate 48

A mixture of intermediate 47 (0.0008 mol) and sodium hydroxide (0.0019 mol) in

20  EtOH (10ml) was stirred and refluxed for 24 hours, then cooled to room temperature,
poured out into ice water, acidified with HCI 3N and extracted with EtOAc. The
organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated
yielding 0.25g (67%) of intermediate 48. This product was used directly in the next
reaction step.

25  c) Preparation of

2

?
Q ;“I’ he SHee
intermediate 49
1-hydrox ybenzotriazole (0.0007 mol) and EDC (0.0007 mol) were added at room
temperature to a solution of intermediate 48 (0.0005 mol) and TEA (0.0007 mol) in
THF/DCM (6ml). The mixture was stirred for 30 minutes. O-(tetrahydro-2H-pyran-2-



with Et OAc. The organic | ayer was separated, dried (MgSO4), filtered, and
the solvent was evaporated, yielding (0.14g) of internediate 54. This
fracti on wasms@d2directly in the next reaction step. 5 ®cTHrepersati on of
I"/\~1 'O GNONA71 \'"~\"1 N-O ~E%C ~/ CNN internediate 55
1- hydr oxybenzotri azole (0.0002 nol) and (0.0002 nol) were added at room
tenperature 419 Rdsolhiag (Pod7thh Wadhged. e ik H07s Whlrdd Ao FA (0. 0002

/ ) 2 flow. T at

nol) in TH $6ml under N ~The mxture was stirre room

t enper at ur e EBPERRLD I¢Fdrhours. peused apfyiatodcowatsy Thg mixiprg wangxdrastediveith ne

(0. 0002 ol )Ew@rsc. JHd ethanitgyer Wa¥ bepaat¥@ drisd (M5S0, filtér0@ iSRRI Was
overni ght, poured g% mt.g I e%ter ang ext r]act eg with DCM The organic
layer was sepAPEAKY. Theies u‘(@g yvas ppitied yjcolump chiomatogyaphy pvengilica gel
evapor at &d. (Them) éduchueDCBUMEOH) 982 The pudei fedtibys weak vollecedd HIARhO ] HY

over silica ent.: D@\q n OH ) .. T ure
fractions 1951‘9%1\8/3%%8(?:%16F2¥:%e%&%d t zﬁggg%%ﬁft \Alégévgr\?%lpag‘%a}]dee&l,‘ery di ng 0.023g
of i nt er medipie@psBe wasktionel effand dalpd,Prieldmgdk §2gr(4@%) dHaterBediate MD, melthlg - - SO
\ \intermedioatiq 186c20 A solution of 2-naphtal enesul fonyl chloride (0.0022
nmol) in DCM(5nml) was added dropwise at OCto a m xture of

3-(am nocar bonyl ) - 1-piperazinecarboxylic acid, 1,1- dinethylethyl ester
(0. 0022 100! )Exantplel KA7 (0. 0044 nol) in DCM (5ml). The mixture was stirred at
room t enper %éﬁeeaiaikn% hours, poured out into ice water and extracted
with DCM Th ‘vrpqagrrrfayer was separated, dried (MgS™4), filtered and the
sol vent 25 was evaporated. The residue . crystallized from

DCM net hyl al cohol /diethyl —ether. The pr ¢ was filtered off and
dried, yielding 0.7g (76% of int%(ragegfa e §, Yfel ti ng point 200C. D)
Preparati on of WO 03/076422 PCT/ERO3A02516 -57 HZN O ~N O "'111:: HNJ /
/ & intermediate 50

Sodium hydride (0.0181 mol) was added at room temperature to a solution of 1-(2-
naphthalenylsulfonyl)- piperazine (0.009 mol) in THF (15ml) under N, flow. The

15  mixture was stirred for 1 hour, then cooled to 0°C. A solution of 5-chloro-
pyrazinecarboxylic acid, methyl ester (0.0136 mol) in THF (5ml) was added. The
mixture was stirred at 90°C overnight, then cooled and poured out into ice water. The
precipitate was filtered, washed with water, then with diethyl ether and dried, yielding
3.3g (89%) of intermediate 50, melting point 216°C .

20  b) Preparation of
?
n
o intermediate 51

A mixture of intermediate 50 (0.0079 mol) and potassium hydroxide (0.039 mol) in

MeOH (50ml) was stirred and refluxed overnight, then cooled, poured out into ice

water and acidified with HCI 3N. The precipitate was filtered, washed with water and
25  dried, yielding 2.88g (92%) of intermediate 51, melting point 273°C .

c) Preparation of

f
g
OO
L Y[ J
O O N
0 intermediate 52

EDC (0.0092 mol) and 1-hydroxybenzotriazole (0.0092 mol) were added at room
temperature to a solution of intermediate 51 (0.007 mol) and TEA (0.0092 mol) in



internediate 57 Trifluoroacetic acid (2 mM) was added to a sol ution of
internmediate 56 (0.0015nmol) in DCM (20mL) and stirred at roomtenperature
for 7h. TWe ogioxd4az e was poured out into ice water, basifiped/Hry3dHOH and
extracted with DCM The organic |ayer wag. 5 separated, dried (MySH),
filtered, and the solvent was evaporated yielding 0.44g (90% of

i nt er medi at THH/DCOMNE k%n’i’lg uR@r iy, fW@he ﬁlX@E@W@d’ ﬁide@'fopf h teYraW#l (}))XSI IOC

i nt er medi at ut i met hyl sul f rimdi neca
acid, ethyl QEP%VP“(% lbi‘é’gr%ﬁ[ajmné@ qu?%é%@? bof i %/‘Hefie e@@mﬂ)revo@é siderbyf at 10C
28 813 ol ult |) @mrﬂﬁempﬁrﬁﬁfﬁd{ atieysgﬁodr@d ?_dtﬁﬂto_ri&i WwateAat mfaa@amgm SeMoqRat e
mol ) in acetonitrile : ture stirred at roo

t enper at ur e P2 B NE Se%aéﬂ%(gd{%ﬁt(mgﬁﬁé)m |ﬁ)£‘ %ﬁ“gﬁﬁ%ﬁcﬂv“é&t%&’@?f% ‘h
Et OAc. The Thegesndue (Hégbwamfed@rmimm clitvineg(ap $O¥r, silidal geb(iSHOpamd t he
sol vent was
chromat ogr a ﬁgé}gelgré | ca geP 9%&'@&%81# girgw?&f uen'% édl%ﬁ%ﬁ%ﬁ%@f
97/3/0.1). W%CY¢P@§Qt¢43rY$€1Q@g 88 Edlang d 2ed 2a FY wap erystalzed fronwdisthal ether at ed,
}I/_|h9| ding 1. :Tg?el'_e%l Ak \lgz%s:f?lg:a&i?off bdd H&?&lr S}ié:‘i'cﬁﬁg’lh |8l1§6fimft€rﬁfghﬁtee§2h eltlr%t her.

e precipi |
i nt elromedl gt BOm?%&ﬁ?eHz YA st izeﬁrf@ gleﬁhﬁ'?%aé QH iré’é PFf'rC flate washy |
et her / MBIDH. fikleed o;ﬁﬁz&ﬂldmetia)heldmﬁig qzmr)emlméxfmeatwe §2.iTesthl yydl@hgpged . 4059

(18% of in 20 yielding 2.8g (37% of interme Tate 58.
d) Preparatlon &&%ﬁfl%ﬁ%%% N, NHOC-T o internedi ate 59 Amxture of

internmedi ate 58 (0.0059 m)l) and |ithium hydroxi de, nonohydrate (0.0095

mol) in THER(SQpL)A@Nd water (50m) was stirred at roomtenperature for 5
25 hours, poured out into ice water and acidified with HJ 3N. The

preci pi t at e?WaEpaatonefey  washed with water and dried with diethyl ether

under a vacuo, yielding 1.96 7@;’4Wﬂﬁdl ate 59, nelting point
277C. This fraction was use ce Ny mext reaction step. e)
Preparation of WO 03/ 076422 P03/ 02516X_J¥§ @@ "0" YHN O-N1 i N
15 intermediate 53
Sodium hydride 60% (0.0052 mol) was added at room temperature to a solution of 1-
(2-naphthalenylsulfonyl)- piperazine (0.0026 mol) in THF (10ml) under N, flow. The
mixture was stirred at room temperature for 1 hour, then cooled to 0°C. A solution of 4-

chloro-2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0008 mol) in

20  THF (Sml) was added quickly. The mixture was stirred at 0°C for 3 hours, poured out
into ice water and extracted with EtOAc. The organic layer was separated, dried
(MgSO0y), filtered, and the solvent was evaporated. The residue (0.86g) was purified by
column chromatography over silicagel (10xm) (eluent: cyclohexane/EtOAc 80/20).
The pure fractions were collected and the solvent was evaporated. The residue (0.29g)

25  was taken up in diethyl ether. The precipitate was filtered off and dried, yielding 0.264g
(43%) of intermediate 53, melting point 124°C.

b) Preparation of
pdsive
he

®

OTO intermediate 54

A mixture of intermediate 53 (0.0003 mol) and potassium hydroxide (0.0012 mol) in
30 EtOH (8ml) was stirred and refluxed for 24 hours, then cooled. The solvent was



O internediate 60 EDC (0.0058 nol) and 1-hydroxybenzotriazole (0.0058 nol)
were added at 10Cto a solution of internmediate 59 (0.0044 nol) and TEA
(0. 0058 mwb)o3iomea4THF/ DCM (40nil) 5 under N2 flow. The m xt eCe/RRazoxsté rr ed
for 1 hour. O (tetrahydro-2H pyran-2-yl)sdydroxylam ne (0.0058 nol) was
added. The m xture was stirred from10C to room tenperature overnight,
pour ed out ienhgbratee. ’M&txemd@el”tdaﬁ)ak&’naﬁi i@dcemvhidr, RENL fielRei tPHORBONGnd le R Ste @S

ted, d t d d t ted. Th
ceparat e, ubSE AL ol 55 S0 oA Gl ESbe o B R
(15-40m 10 WasleuaprratedGINBEHD. MHAQH itgmdiatd y4. ThHiefrpuioa Wasaséd difetiyer e

col l ected apgl AIE reaSR was evaporated. The residue (1.6g) was
crystalli zegpﬁ‘ romret?éeétnﬁﬁﬁﬁ ether. The precipitate was filtered off and

dried, y?el&B@BMEE@(S?% of internediate 60, nelting point 160C. 15

ExarrpIeAZO a) Preparation of ( IHI Cl MI\LJ O\V\ HO'I" 1 i IN" O
internmediate 61 A m xture of inter 0043 nol) and lithium
hydr oxi de, nonohydrate (0.013 nol) (g’ry E ) and water (60nl) was
stirred at roomtenperature for 24 RAylrs, 20 poured out into ice water,

acidified with HC 3N and extracted th EtQAc. The organic |ayer was
separated, dried (MgSOH), filtered, d the splvent was evaporated. The
resi due (2.37g) was crystallized fr eodi By aé‘iﬁg The precipitate was
filtered off and dried, yielding 1[7/%g (94% of |nterrredi ate 61 . b)
Preparation of N~NO/ / O Y\ H N'l ,N6 25 internediate 62 EDC
(0.0007 nol) and 1-hydroxybenzotriazol'e (0. 0007 nol ) were added at room
t enper at ur e lthydepxybenzotraolsf(0.0002mab dnd E& GO QQ@ZOﬂlﬂ'I)WﬁEI dddedhat rd&A (0. 0007

mol) in T

O (tetr ahyzll%/ Mt&ég%\l sollin meé%g%géP / I(E)gg% g%%@btfo?ﬁnol) m
hydr oxyl ani ﬁgtpﬁgé%@?n]h’d?‘jer Wadloya dbe mixtyes ‘ﬁi‘%(st"ﬁieé amns&empp@wraforrloom
t enper atQur ehéuar oa(detﬁnymrzf@pyxtaatz ﬁblmﬁyx&ﬁnﬂﬁé amamhc)l) way d«ﬂdaﬂy’n@éﬂ ne

88 t Ologzorr?l:)énxt"\% was sg'ared Lot tempera{TI ure ovemlg}llva poured rcnrltelcriltoox\(/:ee gvg{eg and poured

extracted thh DCM. The organic layer was separated, dried (MgSOy), filtered, and the

solvent was evaporated. The residue (0.16g) was purified by column chromatography

over silicagel (10um) (eluent: DCM 100 then DCM/MeOH 99/1). The pure fractions
15 were collected and the solvent was evaporated, yielding 0.023g of intermediate 55.

Example A19
a) Preparation of

intermediate 56

20 A solution of 2-naphtalenesulfonyl chloride (0.0022 mol) in DCM (5ml) was added
dropwise at 0°C to a mixture of 3-(aminocarbonyl)- 1-piperazinecarboxylic acid, 1,1-
dimethylethyl ester (0.0022 mol) and TEA (0.0044 mol) in DCM (5ml). The mixture
was stirred at room temperature for 20 hours, poured out into ice water and extracted
with DCM. The organic layer was separated, dried (MgSOy), filtered and the solvent

25  was evaporated. The residue (0.9g) was crystallized from DCM/methyl alcohol/diethyl
ether. The precipitate was filtered off and dried, yielding 0.7g (76%) of intermediate
56, melting point 200°C.

b) Preparation of



extracted with DCM The organic | ayer was separated, dried (MgSOH),
filtered, and the 5 solvent was evaporated. The residue (0.47g) was
purified Woosotasen chromat ography over silica (10m (el uect/EPRENASiO0 t hen
DCM MeCOH 99/1;). The pure fractions werg collected and the sol vent was
evapor ated. The residue (0.25g, 82% was crystallized fromdiethyl ether.
The precipitate was filtered of f arfd Plﬁed, yielding 0.215g (70% of
internedi ate 62, nelting point 1220;@ e A21 a) Preparation of S'N
(" 1T'V'\ NO N/O/ o internediatep3 A e of internediate 41 (0.0013
nol ), Pd(OAc)2 (0.0006 nol), 1,3 15 propanediyl bis[diphenyl- phosphine
(0.0006 nol) and acetic acid, pot asShiermeddtt 57 (0. 0026 nol) in MeOH (35m)

i d 100C f d
R ek R R RN T ol
The or gani ¢ D@Yd20mk and stpraadadt @olym dernpedat (efSOH. Thfslrmmnrfed/as pouded tie istol vent

£ S t h
over oi |} carGar oo iR O ARl Wit DO TorE Ry PR fVAE S Bﬂiip ’
fracti ons weprarated, deed deSQAndfikerad.nHemtolvgas was eyspprtasyielding|Ot4gg 0. 409
(74% of Inm%ﬁ&u%ﬁn&ﬁawm héleRgpaht oBeef 8 N.N 7°'0 HO/ o

i nternedi ate mxtture of internediate 63 (0.0014 nol) and potassi um
hydr oxi de (6 MIH 25 MeCH (15rr1)N s stirred at 60C for 5 hours,

then cooled to room tenperature, poure uq into ice water and acidifi ed

wi th HC13N. The precipitate was flltere , asregFwi th  water/di ethyl ether

and dried, yielding 0.47g (80% of 2N nmelting point 238C

Thi s product was used directlyd ext reaction step. c) Preparation of

WD 03/ 076422 PCT/ EP03/ 02516 \O/N N “OH QOINI / intermediate 65
intermediate 58

A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0164 mol)
10  in acetonitrile (30ml) was added at 10°C to a solution of intermediate 57 (0.0164 mol)
and potassium carbonate (0.019 mol) in acetonitrile (30ml). 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 (8.4g) was purified by column chromatography over silica gel (15-40pm)
15  (eluent: DCM/MeOH/NH,OH 97/3/0.1). Two fractions were collected and the solvent
was evaporated, yielding 1.49g F1 and 2.41g F2. F1 was crystallized from diethyl
ether. The precipitate was filtered off and dried, yielding 1.42g (19%) of intermediate
58, melting point 171°C . F2 was crystallized from diethyl ether/MeOH. The
precipitate was filtered off and dried, yielding 1.405g (18%) of intermediate 58 .Total
20  yielding 2.8g (37%) of intermediate 58.
d) Preparation of

intermediate 59

HyN O

N

N\ N.

Y

HO. =N
0]

A mixture of intermediate 58 (0.0059 mol) and lithium hydroxide, monohydrate
(0.0095 mol) in THF (50ml) and water (50ml) was stirred at room temperature for 5
25  hours, poured out into ice water and acidified with HCI 3N. The precipitate was
filtered, washed with water and dried with diethyl ether under a vacuo, yielding 1.96g
(76%) of intermediate 59, melting point 277°C. This fraction was used directly in the

next reaction step.
e) Preparation of



A solution of EDC (0.0015 nol) and 1-hydroxybenzotriazole (0.0015 nol) was
added at roomtenperature to a solution of internediate 64 (0.0012 nol)
and TEA (Wo008A%422701 ) in THF/ DCM (50/50) (16ml) under N2 fricovEPOTMS16M Xt ur e
was stirred for 30 5 m nutes. O(tetrahygigr_o-Zl—l- pyran-2-yl)- hydroxyl am ne
(0.0015 nol) was added. The mxture was stirred at roomtenperature for 24
hours, poured out into ice water and extracted with DCM The organic | ayer
was separated, dried (MgSO4), filtered, dot he solvent was evaporat ed.
The residue (1g) was purified by colum chﬂo tography over silica gel

(15-401tnm) (el uent: DCM MeOH NHAOH 98/ 2/0 re fractions were 10
col l ected and the sol vent was evapora e (0.369) was
crystallized from diethyl ete o“ﬁth_ekii/empltate was filtered off and
dried, yielding 0.275g (46% I ntler medi ate 65, nelting point 211C
Exanpl e A22 15 a) Preparation of o N lintemadiate 68 O i nternediate 66 A

sglju:jl 03 of @mm%%@mﬁﬁdﬂfh‘?ﬂﬁb&y%&%'aﬂﬁe (9065%3118@'\&)&6! M (Fehh was
adde rop

t t
o per vt euRfl il Pecngud Sl H@Q@W(df? T
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the sol ventemmatwmemmopoumeom &uD dagev (tdarsgyl entacted weh @@Mz’ébb drganic

acetoni tril gyedWes s Bﬁfe'dpﬂﬁ&f ?vlmgfﬁl'tér&f e Qxfefsoﬁelqt Wid eQQ\ABorXfeﬁlﬁleng 6g of

i nternedi ate gcgla #r? i ng poi_n he not her | ayer evapor at ed and
was cryst al F§S24g ( VU%W‘GF‘Q@’ ﬁ9]|un‘25°hé‘{‘ﬂ@%raﬂ*ﬁé°‘fﬂfé%‘i%gﬁle(tlér%@)f| | tered
of f andl@r i éduen¥iRCMY/MgOHZNRYORT 97/3Y0 41).rEhd ipatesfr®iond Were dﬂl&&l@d adher was

031 076420 PR/ TR0 Byt e e T aT s B P i Sheeiodi at o oo

(0.0102 nol pregipgatgaisdilisoad ofb avd @Edayleﬁiihgm%ﬁg(ﬁ@ﬁenﬁlmmﬂxata @l H4 (0.0203
mol ) in THE R pbidindeic N2 flow. Then THE (200ml) was added. The mixture
was stirred fromOC to roomtenperature for 2 hours. EtOAc, then water were
5 added. The mixture was filtered over celite. Celite was vvashed wth MeCOH.
The origani BExdmplea20as separated, dried (MSO4), filtered, and the sol vent

Was evapor al&f aration of
N
O
HO

5 intermediate 61
A mixture of intermediate 26 (0.0043 mol) and lithium hydroxide, monohydrate (0.013
mol) in THF (60ml) and water (60ml) was stirred at room temperature for 24 hours,
20  poured out into ice water, acidified with HCI 3N and extracted with EtOAc. The
organic layer was separated, dried (MgSQy), filtered, and the solvent was evaporated.
The residue (2.37g) was crystallized from diethyl ether. The precipitate was filtered off
and dried, yielding 1.76g (94%) of intermediate 61 .

b) Preparation of

&)
25 (EY intermediate 62

EDC (0.0007 mol) and 1-hydroxybenzotriazole (0.0007 mol) were added at room
temperature to a solution of intermediate 61 (0.0005 mol) and TEA (0.0007 mol)in
THF/DCM (6ml). The mixture was stirred for 30 minutes. O-(tetrahydro-2H-pyran-2-



yielding 5.3g9 (95% of internediate 67. Part of this fraction (0.15g) was
crystallized fromdiethyl ether/DH PE. The precipitate was filtered off and
dried, yiwbdBig402 049g of internediate 67, nelting point PRTAR)3/AB1€)
Preparation of OHp 111 \' \ A O HN\J i%slerrredi ate 68 A m xture of
internediate 67 (0.0091 nol) in HCL3N (3nl) and 2-propanone (100mM ) was

stirred at rl?_ﬁmygﬁ;mmgy(@doqrma) Q@yg&dedfrﬁpe rﬁ%&gp@ﬁ@&@*ﬁg&ﬁﬂ ed. Water

was added. e m xture was extracted twce w ther.” The organic

| ayer was 15CR@FRRue (Y 24 dpnisdOcaiabmgro-2H-pyrenadyD-dyydraxytanyng (B0007wad))

?\6 ago ; at ed, Wﬁ@[ddisclm _ggaln.zt]ge n(iﬁ%?’épvghﬂ%ﬁfd@iﬁﬂkﬁﬁ@tﬁ?)u{da&f& irq]{) _i({eth;l/a"‘texg arna]g?]E i Ond
.29) was crystalli. r . e precipitate was filtered off an

dried, yiel diHg°Hd Wé‘ée[g‘?Mr b preamc dpysT 8’8? S%Ta?%dnan%xlﬁssoa?s@’@feﬂa)and the

Pr epar at bon solve@Hpas evidporatéNIThe fesidue ©CHTY) 2Qs puiifiéEy@dinah eh@%a&gﬁpgiyur Ie of

i nt er nedi at e | ), . | |31 a@7 PYL 1 M di.necar boxyl ic

acid, et hyl %ggtﬁsép@a( @Bég’lg&r‘%’ﬁﬁgm@%‘%‘i?Weadr%gg’ét)eﬁ%?‘&fﬁf‘f"“%| ) in

acet oni tri | evqreoptlactagepnd shei sol eent was esparatesnpee wsidne (b%g, BREAas pour ed out

into water ndiIRXdRshariy Efﬁeg?ﬁg“f)rec;ﬂ?ﬁte%ﬁafﬂle?ed &Y Ghd #ficy, ;ﬁegcﬁrﬁgt ed,

dried (MS 5 filtered,” and sol'vent was evaporat ed. si due
(1.50) vvasogfﬁ]iiéi(@@%b?fe@@m} ate o4y BEEMEPPIB Y2 Gver silica gel (15-40m
(el uent 10DCM MeOH NHAOH 97/3/0.1). The fractions were collected and the

sol vent was v or 1ed. Yielding 0.91g of internediate 69. Part of this
fraction (0.@%@%&%— crystallized from CH3CN DI PE. The WD 03/ 076422

PCT/ EP03/ 0231 Brepagpompbci pitate was filtered off and dried, yielding 0.3g
of internediate 69, nmelting point 151C. e)§ Preparation of OH O 11 NHS

Weive

o intermediate 63
A mixture of intermediate 41 (0.0013 mol), Pd(OAc); (0.0006 mol), 1,3-
15  propanediylbis[diphenyl- phosphine (0.0006 mol) and acetic acid, potassium salt
(0.0026 mol) in MeOH (35ml) was stirred at 100°C for 5 hours under a 5 bar pressure

of CO and poured out into ice water. DCM was added. The mixture was filtered over

O

celite. The organic layer was separated, dried (MgSOQy), filtered, and the solvent was
evaporated. The residue (2.06g) was purified by column chromatography over silica gel

20 (15-40pm) (eluent: DCM/MeOH/NH,OH 97/3/0.1). The pure fractions were collected
and the solvent was evaporated, yielding 0.40g (74%) of intermediate 63.

b) Preparation of
f
ANCO
P

"
HO. l
intermediate 64

0
A mixture of intermediate 63 (0.0014 mol) and potassium hydroxide (0.0059 mol) in
25 MeOH (15ml) was stirred at 60°C for 5 hours, then cooled to room temperature, poured
out into ice water and acidified with HC1 3N. The precipitate was filtered, washed with
water/diethyl ether and dried, yielding 0.47g (80%) of intermediate 64, melting point
238°C. This product was used directly in the next reaction step.

c) Preparation of



N~ NJO/ / ~ HOYI~-N O sodiumsalt internmediate 70 5 A m xture of
internmediate 69 (0.0011 nol) and sodi um hydroxide (0.0022 nol) in EtCH
(30nl) wawogBiorasezl at 80C for 12 hours, then cool ed to ro@CTIRPOPESat ur e.
The precipitate was filtered, washed vvl&lp EtOH, then with diethyl ether
and dried, yielding 0.36g (72°/c) of internmediate 70.Na, nelting point
>260C. f) Preparation of OH ~N4, \ \ NYNJ I § / HOOM , N10 0

internediate 71 1-hydroxybenzotriazole (@. then EDC (0.001 nol)
wer e added at room tenperatur, 0 a m” 0 rmedi ate 70 (0.0007
nol) and O (tetrahydro-2H pyrag-A2-n| -/hydroxyl am ne (0.001 nol) in DCM
(20m) and THE (20mL). The m xture stirred roomtenperature for 12

hours, poured out into water and extrac{“é‘?ﬂ'"\ﬁﬁi‘ta 5 DCM The organic | ayer
was separ at et soldrioreof KNG HDOP1S miol)tand ed}ydmxdrbéﬂzetrmbl\teéﬁDommol)ﬁwéraaﬂai ed.
The residue

precipitate &\3%041? nYi@?auﬁvH?%%lu &g&%gﬁ%@?%@%@ﬁﬁgl) Q%E%&h(ﬁ)ls

i nt er nedi at éngdlin REFADIGY (5W§9}ﬁ16m)4®d61211§2 Eﬁﬂn"ﬂheelnm@ea&)asmﬁprhﬁnﬁbon of ~1 NH
i nt er medjat qmﬁateé\ cm(téﬁmmr&ﬁzﬁpﬁm@ry@z hPEBRIRMN (DDOR hﬂyl) Wwis 'decf

(0.0108 nol), (et hyl sul f ony pyrim di necar boxy I C ‘acl ester
(0.012 nol) I%H‘fwta%&t q&‘rﬁ*é%ﬂﬂb&ﬁﬁr&teéat'ere fer2ichouss; pagresl ophingrise mtemnqle (20m)

was stirred eatraB@O~thDCM. T\Mrgamt hQ'Br Wadepaated, dhﬁ&lr’(l\/lm& [t ancpﬁllér ed

out intoic ted ic layer was

03/ 076422 Peél‘iwg‘é‘e{%? %ﬁg&% € IS%ﬁfﬂe {18 Waﬁwrﬁﬁd‘(’w%g% *f‘)é’ln?@lgé’rﬂ'hy S¥EF t he

sol vent was sdigagelr@b-d8umy K@hmtn@CBfﬂ%@PﬁNmom%ﬂfﬁd) altte poize frddvions pregduct

VOVaS NESN lefb g'o%ﬁﬁécltéﬂ A th\ @I Wwal ERDLERM. FheRsiddd (& BEBUAL r}Qs'?alf?zed fiom©C ! N7
diethyl ether. The precipitate was filtered off and dried, yielding 0.275g (46%) of

intermediate 65, melting point 211°C.

Example A22
15  a)Preparation of
e
0. O
X
00
O O intermediate 66

A solution of 2-naphthalenesulfonyl chloride (0.028 mol) in DCM (40ml) was added
dropwise at 0°C to a mixture of 4-(triphenylmethyl)- 2-piperazinecarboxylic acid, ethyl
ester (0.025 mol) and TEA (0.038 mol) in DCM (70 ml) under N, flow. The mixture

20  was stirred at room temperature 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 (15g) was crystallized from acetonitrile. The
precipitate was filtered off and dried, yielding 6g of intermediate 66, melting point
145°C . The mother layer was evaporated and was crystallized from CH3CN/diethyl

25  ether. The precipitate was filtered off and dried. Yielding: 2.2g of intermediate 66. The
mother layer was evaporated. Yielding: 4.5g of intermediate 66.

b) Preparation of



~N~I'l Occ internediate 73 5 A solution of 2-naphthal enesul fonyl chloride
(0.0095 nol) in DCM (30m ) was added at 10C to a solution of internediate
72 (0. 008®0omaloye4and TEA (0.0172 nol) in DCM (30m ). The mWCIIEPO®02536
stirred at roomtenperature for 6 hours,gpoured out into ice water and
extracted with DCM The organic | ayer was, separated, dried (MgSOH),
filtered, and the solvent was evaporat ed: gThe r esi due (6.04g) was purified
by col unm 10 chr omat ogr aphy over .8 3 ent: cycl ohexane/ Et OAc

80/ 20; 15-40m). The pure fracti 8 d and the sol vent was
evapor ated. The residue (0.69g, crystallized from di et hyl

ether/ DCM The precipitate was f 2d;Rédneanet ¢ir i ed, yielding 0.45g (10%
of internmediate 73, nelting point -, c) Preparation of HO~I | NR OH
NJ O/ / 1%&&@%@@5@6@10&%& waw&e% &hlddulsémc%gs@eﬁ%mp@flm ) Sand

|'i t hi um hydr oxi de nono

rate (O.
was stirred@p? Q%@m)ﬂ%Wégr(QQ‘B})é‘nfi%rrNQﬂo‘ﬁom Hlf)()’iﬁ)péﬂl) Wep addgd.ofiece wat er,
acidified Mﬂul‘ﬁvaﬁ@ﬁrﬁﬂ(ﬁ(ﬁ%o?@ﬁi @drrWefn eﬁiu%ﬁbr 2HoRrs. BIQAS therl RNBF whRS

t d ol ven ed. 20 The
" eordue 10, 695 TR et B en Rt St Ve et T BB Bhe i o v
filtered of brgaamdayhrweid separgtd]idngd ()MgS@d filtéfpd oindithd sl vemd wat evapbrated®l ti ng
int 247C. di at
%5 1 1 EDC ;@%ﬁ%ig%ﬁ%fﬁf legfie B4R o7 Lol M fackon &b%&f% sl B e added
at room 25 I’pwbéthakﬁh@/@lé?EaTb@)pmipeiﬁteo*fasmf:eqdrﬁﬂm ep4yieblimDA. 0426 9f i n TEA

(0.0027 m)l intéiftdiald 67, MMidelforld2ypder N2 flow. The m xture was stirred at
roomte r at ;!rrée for 48 WO 03/ 076422 PCT/ EP03/ 02516 -64 hours, pour ed out
vva

intoic acted with DCM The organic |ayer was

Sheo

intermediate 68
A mixture of intermediate 67 (0.0091 mol) in HCI 3N (3ml) and 2-propanone (100ml)

was stirred at room temperature for 3 hours. The solvent was evaporated. Water was

added. The mixture was extracted twice with diethyl ether. The organic layer was

15  separated, dried (MgSO,), filtered, and the solvent was evaporated, yielding 1.4g
(50%) intermediate 68. Part of this fraction (0.2g) was crystallized from DIPE. The
precipitate was filtered off and dried, yielding 0.08g of intermediate 68, melting point
130°C.

d) Preparation of
OH
F( 7
NI
l N\YN\) °
~- N

20 o intermediate 69
A mixture of intermediate 68 (0.0036 mol), 2-(methylsulfonyl)- 5-
pyrimidinecarboxylic acid, ethyl ester (0.0047 mol) and potassium carbonate (0.0072
mol) in acetonitrile (80ml) was stirred at room temperature overnight, poured out into
water and extracted with EtOAc. The organic layer was separated, dried (MgSOy),

25  filtered, and the solvent was evaporated. The residue (1.5g) was purified by column
chromatography over silica gel (15-40pum) (eluent: DCM/MeOH/NH,OH 97/3/0.1).
The fractions were collected and the solvent was evaporated. Yielding 0.91g of
intermediate 69. Part of this fraction (0.59g) was crystallized from CH;CN/DIPE. The



separated, dried (MgSO4), filtered, and the solvent was evaporated. The
residue (2.22g) was purified by colum chromatography over silica gel

(15- 401t nwo(osloaent : DCM MeOH NHAOH 97/ 3/0.1). The pure f raTtErons2sner e

coll ected and the solvent was 5 evaporatggd, yielding 0.242g of internediate

75. Exanple A24 a) Preparation of NH N \/Ol i N O internediate 76 10
A sol ution A : e i, @i : L vl ester
(0 0045 ol e pIE WY HRHCl DAY g AU O R R o3l nf PO o

N, N- di met hylL3°Cpi per azi nemet hanani ne (0.01 nol) and pot assi um car bonat e
(0.02 nol) ig) PagREMidhiofi | € (20ml) under N2 flow. The mxture was stirred
at roomtenperature for 4 hours, poured gt into ice water and extracted
with DCM The organic |ayer was separated, dried 15 (MySH4), filtered, and

t he sol vent was evaporated. The residue X(ﬁ.'uri fied by colum
chr omat ogr aphy over silica gel (15- 515\’)” el uert >~DCM MeOH NHAOH 96/ 4/0.5) .
The pure fractions were coll ect M he sol vent was evaporated, yielding

1.34g (91% of internediate 76. b)s Prepar,atio% of ~N~Il \' " N_NIOI [/ /
{

~0 Y 20 O internediate 77 A sol ution of.sotélf‘:nﬁgoﬁﬁaegal enesul fonyl chloride
(0.0027 nol) in DCM (5m ) was added dr'?)ﬁvm Se%t 10C to a sol ution of

i nt er med? at & mExtpEe @ontgrmastiate 7 0-GHA mol) endodiwn hydioxided®002Dmb)) innder N2
fllow. The niptber @owdswalsite®d 80°C R0 heIFPahéd dofed Broct tdHRpfurePPHE €d oOut
into ice water ,a,(%d ext ,ac;ﬁ(ﬁd V\M t‘[a)CI\/l %}gﬁorg ni_cculgazf%?twasggreggﬂgr at ed,
dried (MySOPfecipifatg wasiltered, yvashed with FEXEL ter Wiy disdhd elgr andhdrigds g1eddiag
(1.22g9) wa9.36gr(72%edf ermedia@V0c Naomeltiag paipby260rer silica gel (15-40m

(el uent: %iglll—lgp-i 98/2/0.1). The pure fractions were collected and
t he sol vent ated. The residue (1,lg) was crystallized from

di ethyl ether. The precipitate was filtergd foff and dried, yielding 0.74g

(84% of internediate 77, nelting point 1 (ﬁ)\@:? Preparati on of WD
03/ 076422 PCT/ EP03/ 02516 -65@7'],\ gOl WN \
H
o No™N 2N

10 Y intermediate 71
1-hydroxybenzotriazole (0.001 mol) then EDC (0.001 mol) were added at room
temperature to a mixture of intermediate 70 (0.0007 mol) and O-(tetrahydro-2H-pyran-
2-yl)- hydroxylamine (0.001 mol) in DCM (20ml) and THF (20ml). The mixture was
stirred at room temperature for 12 hours, poured out into water and extracted with

15 DCM. The organic layer was separated, dried (MgSOy), filtered, and the solvent was
evaporated. The residue (0.4g) was crystallized from CH3;CN/diethyl ether. The
precipitate was filtered off and dried, yielding 0.17g (41%) of intermediate 71, melting
point 194°C.

20 Example A23
a) Preparation of

A
\N/EN/\'/ﬁ\o/\
NH
intermediate 72
A mixture of 2-piperazinecarboxylic acid, ethyl ester (0.0108 mol), 2-(methylsulfonyl)-
5-pyrimidinecarboxylic acid, ethyl ester (0.012 mol) and potassium carbonate (0.0215
25  mol) in acetonitrile (20ml) was stirred at 80°C for 24 hours, then cooled to room

temperature, poured out into ice water and extracted with DCM. The organic layer was



NJ Ol / / HOY sodiumsalt internmediate 78 A mi xture of internediate77
(0.0014 rnol) and sodi um hydroxide (0.0057 nmol) in EtOH (20m) was stirred
and refl uwedsfors26 hours, then cooled to roomtenperaturePCTIEPOI/MSeCi pitate
was filtered, washed with diet hyl ether gnd dried, yielding 0.56g (84% of
5 internmediate 78 Na. This product was uSed dlrectly in the next reaction

step. d) P Lot 79 EDC
(0. 0015 ol )'éﬁ%ﬁdé&i laaB_d Qt/[gg‘b‘;)( fillbred; a\ﬁBQhe s@I\QﬁNWa e ap’of\i\}éar gﬁgcﬁlgér% agbfoom

dr zotriazol e :
t enper at ur e tgmgd %EI'Z% Tg‘ﬂﬁyﬁpg‘i‘%t“@isﬁﬁﬂ'ldé‘ieétyg‘ i}ngneﬁf)gaqtgﬁp)stepn THE (5nl) and
DCM 10 (5ml)) Pregaatibizof | ow. The m xture was stirred for 45 m nutes.
O (tetrahydro-2Hpyran- 2-yl)- hydpoxyl am ne (0.0015 nol) was. added. The
m xture was stirred at room tesp re ovgrnight, poured out into ice
wat er and extracted with DCM The orlgahi { was separated, dried
(MS™), filtered, and the sol vent was dva gerated. The resi due (0.62g) was
purified by colum chromatography over sITi gg-sgets(15-40m 15 (el uent:
DCM MeOH NHAOH 94/6/0.1). The pure fraction§ g ol l ected and the
sol vent was evaporat ed, vyieldi nglrﬁerﬁﬁGIa(eW@/() of internmediate 79, nelting

C. di
pol it 100C. » SHRUHE ARl BLERBLE A g0 Dbt ol o 0 o S
(500 m) wast 103€ite a@aluapn pbmmrtnedlp@ﬁ@t(aﬂé% mebrand oA (1.9 bi2 oél) in DEYG-
benzenesul f gyl alpk %kfﬁ?e (s Qffed dMPdom tetpefMieF6: (mléurg‘%u%%gm% fRW se at

roomterrperature the reaction mxture was stirred for 2 hours at room
t enper at ur ewatFﬁémﬂ?’S%’Eaﬁ?ﬂQW/bH‘s DS HdE ofganls lexerweassepargted., étﬁ“’*(il(kj%@)4 »and t he

sol vent wasfirsra®Qind ttedsol idne was 8V fpdeatatia Thé tisiiee cded4g)n~as<ad8i€i&i by Bslungsul ting
precipitate was filtered off sh ed |eId|ng
D7a (B ofBpoareFk Sl o T Ragopd b e A0 Pl S0 208 v
PCT/ EP03/ 02f5d@ions @@re collected and the solvent was evaporated. The residue (0.69g, 16%) was
crystallized from diethyl ether/DCM. The precipitate was filtered off and dried,
yielding 0.45g (10%) of intermediate 73, melting point 148°C.

c) Preparation of
JLQ

15 intermediate 74
A mixture of intermediate 73 (0.0011 mol) and lithium hydroxide monohydrate (0.0044
mol) in THF (5ml) and water (5ml) was stirred at room temperature for 27 hours,
poured out into ice water, acidified with HC] 3N and extracted with EtOAc. The

o=m=o

organic layer was separated, dried (MgSOy), filtered, and the solvent was evaporated.
20  The residue (0.62g) was crystallized from diethyl ether. The precipitate was filtered off
and dried, yielding 0.26g (54%) of intermediate 74, melting point 247°C.

d) Preparation of
Oy J\
I
(8] “
intermediate 75 O

EDC (0.0027 mol) then 1-hydroxybenzotriazole (0.0027 mol) were added at room
25  temperature to a solution of intermediate 74 (0.001 mol) in TEA (0.0027 mol) and
THE/DCM (16ml) under N, flow. The mixture was stirred at room temperature for 48



b) Preparation of o\ ~0 N-S N\ / ol N r0/ /S\ O internediate 81
Internmediate 80 (0.0995 nol) was suspended in DMF (250 m) and the m xture
was stirwedsbos2b m nutes under N2-atm Cesium car bonat e PCO/EPABd5M®] ) ,
then (2-fornyl-3- 5 thienyl)- boronic acMJI (0.0149 nol) was added and the
reaction m xture was stirred for 5 mnutés under N2-atnosphere. Finally,

di chl or obi s (uisPh&GRYA &mﬁmb@\%ter%éx@rqagmw&%QQﬂ%e a)mw%r% rddded and the

reaction mxture was. stirred | uxe hour s under

N2-at m  The SAR3ERtEH <Irigd SMSOshdidtered, %@éh%sqlw‘rh“taéﬁtﬁ%ﬁoé‘%t’éﬁ dhe geifluer{2.228) vent
was evapor atved pheied by cdienrchsdriiAl Sués pigioslgel (1&4@,@1@9 @Ment:i | e and 10 the

resulting pr it hen ur|f|

chr omat ogram 6&1‘7@%@?7@3@6 hﬁg}ﬁe f%%mf)g ({W/tée gﬂ"%/“?ﬁ The
pr oduct 5ratetmmunaedvanﬂdlng@m@gtoédw,temiedxasao’lilent was evapor ated and the
residue was filtered off, then dried (vac.), vyielding 4.250g (87.8 % of

i nternedi ate 81. cé Preparation of o sp NN, NO-1 S (0 15
i nt er nedi at ¥%ture of N-nethyl- nethanam ne (0.011 nol) and
i nt er medi at g)ﬁgefﬁlqngﬁ)gti mol) in EtOH (100m ) was hydrogenated overnight at

50 Cwith Pd/ g) as a catalyst in the presence of thiophene
solution (1 m). After uptake of H2 (1 equiNy), the reaction mxture was
filtered over dicalite and the sol vent vvas(teﬂvaporat ed. The residue was 20
purified by col um chromat ography over si 4 gel (gradient eluent:

DCM MeOH from 100/0 to 97/3). The pr Hﬁ’ ractions were collected and the
sol vent was evaporated, vyieldi ngv(9 N51 %9 of intermediate 82. d)

Preparation of 0" ,p ~NS N N~ S
intermediate 76

10 A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.0048 mol)
in acetonitrile (20ml) was added at 10°C to a solution of N,N-dimethyl-2-
piperazinemethanamine (0.01 mol) and potassium carbonate (0.02 mol) in acetonitrile
(20ml) under N, flow. The mixture was stirred at room temperature for 4 hours, poured
out into ice water and extracted with DCM. The organic layer was separated, dried

15  (MgSOy), filtered, and the solvent was evaporated. The residue (2.25g) was purified by
column chromatography over silica gel (15-40pum) (eluent: DCM/MeOH/NH,OH
96/4/0.5). The pure fractions were collected and the solvent was evaporated, yielding
1.34g (91%) of intermediate 76. |

b) Preparation of

~

4
L]
A °
~0 | /\Nr
20 © intermediate 77
A solution of 2-naphthalenesulfonyl chloride (0.0027 mol) in DCM (5ml) was added
dropwise at 10°C to a solution of intermediate 76 (0.0018 mol) and TEA (0.0037 mol)
in DCM (10ml) under N, flow. The mixture was stirred at room temperature for 5
hours, poured out into ice water and extracted with DCM. The organic layer was
25  separated, dried (MgSOQy), filtered, and the solvent was evaporated. The residue (1.22g)
was purified by column chromatography over silica gel (15-40um) (eluent:
DCM/MeOH/NH4OH 98/2/0.1). The pure fractions were collected and the solvent was
evaporated. The residue (1.1g) was crystallized from diethyl ether. The precipitate was
filtered off and dried, yielding 0.74g (84%) of intermediate 77, melting point 138°C.

30  c) Preparation of



HO IN- O internediate 83 WO 03/076422 PCT/ EPO3/ 02516 -67 A m xture of
internmediate 82 (0.001 nol) and sodi um hydroxide (0.010 nmol) in THE (10
m) was sworsethstnr 4 days at roomtenperature, then HCO IPRT(EPO3/0d5)6 was
added and the reaction mxture was stirged for 10 min. The resulting
precipitate was filtered off and dried under vacuumat 50 C for 5 hours,
yielding 0.47g (92 %9 of internedi ate 83. rL/S e) Preparation of 0O \SOO N
/") N - NHO/ 1 N internediate 84 | te?rmadi ate 83 (0.0009639 nol) was
stirred in DCM (20 m ) and THE (20 m), Oﬁ

N (et hyl car boni mi doyl ) - N, N- di net hy! - W hpddi-ani ne, nonohydrochl ori de
(0.001253 nol ), 1-hydroxy- 1H- bepzolrjtazole (0.001253 nol) and

O (tetrahydro-2H 10 pyran-2-yl)- droxyl am ne (0.001253 nol) were added
consecutively and the reaction mXxtureodmmssgltirred for 2 days at room
temperature. Water was added and the oitYdHicdiatd ZWyer was separated, dried

(MyS™4) and A hextael ofemtenmﬁatewamoan @bl) aasotiRsd KMEO;W@@ (. W?'lﬁél?ﬂm Byopgol um

h t t el OH f 00/0 t
671 3) . The. prameee siaed FEn St o Bnpls. Bt Eitled RaCuRvERBES Thoapor at ed.
15 yi el di ng p@eCﬁgta(eBQasdﬁH@rerfwashchbwmdleﬁtyeetﬁdr andiscgdpyieldAr).50g @Baeparfat i on
of %' 0 5NYindrNdi t\% 78 %z?‘ﬁﬂ?sdﬂrg%&ftgrés %%d’%u@:t)f); e e%’i\t]f én[yﬁ'?tg' ate 80 (0.015

mol) in DMF (/00 m) was stirr m)spPlere t hen
cesi um car béhRiepaationoB np|) was added and the mxture was stirred for 5
mn. under N2-atm 2-(4,4,5,5-tetranethyl-1 |3 2- di oxabor ol an-2-yl)- phenol

(0.023 nol), then dichlorobis(triphenyl pho rbm ne)- pall adi um (0. 00030 nol)

was added and the reaction mxture was st hours at 80 C under

N2-atm The 25 m xture vvasfll dthis dicalite was

washed with DCM and DMF. Thelor Iﬁlgth/ yer was separ ated and concentr at ed.

DCM was added and the m xture °wd 199 % sodi um car bonat e
mtermedlate

solution, then the organic Iayer mas
EDC (0.0015 mol) and 1-hydroxybenzotriazole (0.0015 mol) were added at room

temperature to a solution of intermediate 78 (0.0012 mol) in THF (5ml) and DCM

10 (Sml) under N; flow. The mixture was stirred for 45 minutes. O-(tetrahydro-2H-pyran-
2-yl)- hydroxylamine (0.0015 mol) was.added. 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. The
residue (0.62g) was purified by column chromatography over silica gel (15-40pum)

15  (eluent: DCM/MeOH/NH,4OH 94/6/0.1). The pure fractions were collected and the
solvent was evaporated, yielding 0.55g (77%) of intermediate 79, melting point 100°C.

Example A25

a) Preparation of
e

SA G
| NTN\/I .
0 O g intermediate 80
A mixture of intermediate 30 (0.066 mol) in TEA (0.1 mol) and DCM (500 ml) was
stirred at room temperature, then a solution of 4-iodo- benzenesulfonyl chloride (0.079
mol) in DCM (50 ml) was added dropwise at room temperature and the reaction
mixture was stirred for 2 hours at room temperature. The mixture was washed with
25  water, dried (MgSOy) and the solvent was evaporated. The residue was suspended in
CH;CN, the resulting precipitate was filtered off, then washed with CH;CN and dried,
yielding 27g (81.4 %) of intermediate 80, melting point 257°C .



separated, dried (MgS™), filtered and the sol vent was evaporated. The
residue was purified by colum chronat ography over silica gel (eluent:

DCM MeOH W@/03p764The WD 03/ 076422 PCT/ EP03/ 02516 -68 prodect/HPoaexsions wer e
coll ected and the sol vent was evapor at ed Ay yleldlng 5.69 (79 %9 of
intermedi ate 85. b) Preparation of Gs-O q NyNJ I O0llrc- N/ HOf-I

i nt er medi at first part of this procedure was done 10 tines: a

m xt ure of %)E§¥§%$8;§gthyl) pyrrolldlne,ohxdrochlorlde (0. 0006 nol) and
internediate 85 (0.0002 nol) in THE (4 rﬁhykénd sodi um hydroxi de (2m ) was
reacted in a mcrowave at 150C for ﬁe en, the 10 reaction m xtures
were conbined, diluted with wateP NaCIdlf mﬁth HO (1N) to pH
4.5-5.5. The resulting precipitate was filtere ff and dried (vac.), 10

yi el ding 2g of internedi ate 86. ic) Preparatioo PO NNFFOO\1 N~ IV!I O
i nternedi ate 87 Interrredi ate 86 ( | ) was stirred in DCM (50 m)
and THE (50 ). ;o 03594 1 tQS}%ﬁ%m’@

N - (et hyl caﬂrﬁemqﬁmw 0.0P93 mphrwian yespendedyin BIMIR E04r) gad thegnixture was

nmonohydr OChls@&écﬂl%r(SngQt%Zancﬂﬂ?h\)patﬁlh@@mﬂmf&%ﬁﬁé&‘w 01840808 ahéd AZPhienyi-3. 004836

nol and finall tetr a droxylam ne (0.004836
m)lg vverg aHH%‘H’Dy b‘i’ﬁ’(&)‘ @W @i]&rﬂl‘;ﬁ 8%/‘%3@9&5 gf‘%h"'r‘@%m&f’ 8BS ‘(Vésfr%lé?eét fof e for
1 day, then5thieutes uﬁdmmzvmmoslﬂiefbsﬁimnsd, dxﬁlﬁGMsaﬁﬁhe@ﬁiheq)md)hpaNaﬂﬁfn The

organt | 2V P AR RRR Lk s Rteal S0 e Ll bREEG A0S PR YGRT Ve

evapor at ed e resi due” was puri
silica gel C(Blf@th@boumﬂlmie@badmeﬁhe ehﬁemwaSD@NW@d/w%ﬁM-@)om emperait@®/ 0 t o

93/ 7). The i I
evapor at ed, %f@?%&lv@ﬁtg\ﬁ;%sfgﬁﬁor‘é@lﬁ‘g\t’égﬁ) n’gﬁ‘figﬁgué‘ws E&Seﬁ%ﬁ‘fﬁﬁ'&et&ﬁ%le and

- anmpl e
Prepar atd on thsresTEROFiBitS waeiltessd 9flo tisn gurifig by colami chromatography over
silica gel (eluent: DCM/MeOH from 100/0 to 98/2). The product fractions were

collected, the solvent was evaporated and the residue was filtered off, then dried (vac.),
yielding 4.250g (87.8 %) of intermediate 81 .

c) Preparation of
QNP

15 intermediate 82
A mixture of N-methyl- methanamine (0.011 mol) and intermediate 81 (0.0021 mol) in
EtOH (100ml) was hydrogenated overnight at 50 °C with Pd/C 10% (1g) as a catalyst
in the presence of thiophene solution (1 ml). After uptake of H, (1 equiv.), the reaction
mixture was filtered over dicalite and the solvent was evaporated. The residue was

20  purified by column chromatography over silica gel (gradient eluent: DCM/MeOH from
100/0 to 97/3). The product fractions were collected and the solvent was evaporated,
yielding 0.54g (51 %) of intermediate 82.

d) Preparation of

intermediate 83



I NSIOONY'"\/ NI O internediate 88 Internediate 80 (0.020 nol) was
stirred in EtOH (500 m), then stirred for 20 m nutes under N2-atm at
room t enpwoasor&22 ( 2- f or nyl phenyl )- boronic acid (0. 030 mPCr/EPbR@si6 cesi um
carbonate (0.030 nol) and finally dichl %r7obi s(triphenyl phosphi ne) -

pal l adium 5 (0.00040 nol) was added. The 'reaction m xture was stirred and

refl uxed for, 8. rs. 3 S0l or at ed.
The resi dueAV\I/gnsﬂ‘g’liésoZ&t%/%%ﬁ{a#@Mﬁ@&\?\éﬁ%seﬁwp %&}?\E? gr((?’ﬁ[}?]ren\@g?n g\rﬁﬁ? | ayer
Was separ at H) mBryaEUrRe G days Bl 100mEmDEATY. Heengt VN (10D veraddrchan - The
resi due was (RUEdtoR Inikdre Whd! iR ToP (R0 THE RdsultE PrechpitateE Radflert@bidi ent

el uent: DCM 4 from 100/0 t /2 The product 1 ractions re

col | ect ed aﬁ%%@?ﬁ&é@“%%gggﬁgép‘é‘ﬂ? %lgﬂnaﬁ)nﬂgg?g&%é@% late 83.

i nter ned at e) B@paafioPsfeparation of \,0 NS NV Y iN\ M internediate 89 6
A mxture of internediate 88 (0.00208 rml/)/\aagol\l-rret hyl - et hanam ne
(0.0222 nol) 15 in MeOH (100mM ) was dgﬁg}eﬁted at roomtenperature for 1
day with Pd/C 10% (0.5 g) as a ¢ t presence of thiophene
solution (1 m). After uptake of the reaction m xture was
filtered over dicalite and the filtrate was evapojated. The residue was
purified by colum chromatographyjover silica/ges” (gradient eluent:

DCM MeOH from 100/0 to 90/ 10). e product fraetions were collected and the
20 sol vent was evaporated. The resiigtegnedise 84 ystal lised fromacetonitrile,

Vi'el ding 0, ogReER £y iAot nob bR ipCh AT IS TR BB php ey
IrN\ NI N\ N-@thyear®mimidoyl)-N,N-dimethyl-1,3-propanediamine, monohydrochloride
(0.001253 mol), 1-hydroxy- 1H-benzotriazole (0.001253 mol) and O-(tetrahydro-2H-
10  pyran-2-yl)- hydroxylamine (0.001253 mol) were added consecutively and the reaction
mixture was stirred for 2 days at room temperature. Water was added and the organic

layer was separated, dried (MgSOy) and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (gradient eluent: DCM/MeOH from
100/0 to 97/3). The product fractions were collected and the solvent was evaporated,

15  yielding 0.5g (88.41%) of intermediate 84.

Example A26
a) Preparation of

intermediate 85

20 A mixture of intermediate 80 (0.015 mol) in DMF (700 ml) was stirred for 15 min.
under N,-atmosphere, then cesium carbonate (0.023 mol) was added and the mixture
was stirred for 5 min. under Nj-atm. 2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
phenol (0.023 mol), then dichlorobis(triphenylphosphine)- palladium ( 0.00030 mol)
was added and the reaction mixture was stirred for 4 hours at 80 °C under Ny-atm. The

25  mixture was filtered over dicalite and this dicalite was washed with DCM and DMF.
The organic layer was separated and concentrated. DCM was added and the mixture
was washed with a 10 % sodium carbonate solution, then the organic layer was
separated, dried (MgSO,), filtered and the solvent was evaporated. The residue was
purified by column chromatography over silica gel (eluent: DCM/MeOH 97/3). The



internediate 90 WD 03/ 076422 PCT/ EP03/ 02516 -70 A mixture of internediate
89 (0.00139 nol) and sodi um hydroxide IN (0.010 nol) in THE (10 m) and
MeOH (2 mwwp odamze422irred overni ght at room tenperature, theaTH®03/0258 (10 )
was added and the reaction mxture was gidrred for 15 min. at room

tenperature. The resulting precipitate was filtered off and dried (vac., 60
C), vyi el di ngrodacOirtods ¢8R BMected atdthesoREN R egﬁborﬂéd,@'ifﬁ@iﬁg%tﬂng %2
HOo hO _ O 1 .N~4r:l1‘ O intermediate 91 Intermediate 90 (0.001
was stirredOf M8 ) and THE (50nmL). TEA (0.007189 rol), then
N - (et hyl cabpBrepaiadoiy b - NN- di net hyl - 1, 3- pr opanedi am ne, 10
nonohydr ochl ori de (0.001647 nol), then 1-hgdpoxy- 1H benzotri azole
(0.001647 nmol) and finally O (tet rahydrrf;iz ran-2-yl)- hydroxyl am ne
X

(0.001647 nol) were added. The reaciNOR e was stirred at room
tenperature for 1 day, then the rg%((tﬁfg was di ved in DCM and washed
with water. The organic | ayer was ¥epar at ed, (MgSAH), filtered and
the sol vent was evaporated. The re8i due was ystallised from 15
acetonitrile, the resulting precipitate wa iltered off and dried (vac.,
50 C), yielding 0.560qg (76. 13%terofediatet & Yate 91. Exanple A28 a)

s adact o7 b e B B bopco SERATRE et 4R b s it or TGS - 75 L)
( 3- br onophepytrdliting hyfiothloridé (EA0OGIreclhgnd aitameedigle-8540 10802 mol). i0TEH @ol ) in
THE (20nl) r - ' [ I1sho .

Tri si sopr opggj;%@rsgﬁrﬁ %%lﬂ%)g&ég@nng? %%%C%gg%ghgélgg\?\x Jsé;.ls%éé%nti?xﬁoﬁlfsé was
stirred at Thogtheoll mactipnipixgyes werecaahingolified Yigh wascandggidifiedaydthadded.
The i xt ur eH@$1 )Xo pIEUeTI5 81 The f6Mitind PrcipRa@aiisFilleRMRITT MaBIERNM4@Y), ed, dried

(MSAH),. filtered, and the.solyent was evaporated till dryness, yielding
1.8g (1%bou igfdins 28 P iniprmipdiag 55 b) Preparation of WD 03/ 076422

PCT/ EPO3/ 02&)1repardtion &f

N _
67 nol)

intermediate 87
Intermediate 86 (0.00372 mol) was stirred in DCM (50 ml) and THF (50 ml). TEA
(0.03594 mol), then N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine,
15  monohydrochloride (0.00372 mol), then 1-hydroxy- 1H-benzotriazole (0.004836 mol)
and finally O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.004836 mol) were added.
The reaction mixture was stirred at room temperature for 1 day, then the mixture was
dissolved in DCM and washed with water. The organic layer was separated, dried
(MgSOsy), filtered and the solvent was evaporated. The residue was purified by column
20  chromatography over silica gel (Biotage, 40M, gradient eluent: DCM/(MeOH/NH;)
from 100/0 to 93/7). The product fractions were collected and the solvent was
evaporated, yielding 0.770g of intermediate 87 .

Example A27
25  a) Preparation of



omA A\ Nom Ol i NI / O internediate 93 OH A solution of
internmediate 92 (0.0063 nol) in DMF (60m) was added to a m xture of

i nt er medi woa38@64¢D. 0045 nol ) and cesi um car bonat e (0. 0063 PaatBPO3/02SDIVF
(20ml). The mxture was stirred for 15 gg.nutes.

Tetraki s(tri phenyl phosphi ne)- palladium (0,0004 5 nol) was added. The

m xture was stirred at 80C for 18 hours t&e?l cooled to room tenperature.
HC1 3N was added. The m xture was stkrrg\ omtenperature for 3 hours,
then filtered over celite. Celit s\l/wa he veral tinmes with water. The
filtrate was taken up several ti “li th DCM e organic | ayer was washed
wth water, dried (MSO), fl|t[é?’ed and th vent was evaporated till
dryness. The resi due (2.49) was 10 purlfl ed Py col um chronmat ogr aphy over
silica gel (15-40m (eluent: DCM MaGH . The pure fractlons wer e

coll ected and the.so was. evapor a 8% of
i nt er medi at dteEediate wg‘g@%ﬂﬁpwa&ﬁm@ @dEtpsi*\aoglﬂg?lt%?n stirggd ?r S redi at e
94 0 15 Met bmwkftmnyﬂrooimltempdetuf@ (DicGthyighehyhetsoradleclacld @0.0p0MneH, dknS5C to a

e of AL 5B (0 e R b Taa B g,

t enper atur e(0 G)Q%O\Amlé Wam@dedaBMactfﬁnenmturc wae stiveesl andtrefhoteddonvd bdurDCM  The
organi ¢ | aygfqaias-RRBeREe] %en(al'ié s%‘ﬂven( W%ora%dl ’Tgé F'egrdu@%s Bﬂgoﬁai jent was

evaporated till dryness, ate 94. This

product wasDGMandiahsdwi }/fuwa'ﬁé T%sargamr%laﬁrms sepprated, slsisd MigeQabfiltored11 A
N O 1~N Quld N sélvent/ wds evaportied. THeqesTBGH RhLpBfied bYicslusirecHRémhldRpARdi at e

mol ) i - acebueyichER! @t el @ﬁ%@,gg)rafmgosggmhgg{oﬁggfs;e 5 vt or
was addid. ffh@lorms xtere eoligated erd thecbbentw ashevidpddaivd Oricldiiteed. by Gaft)of | ayer was

intermediate 88.
b) Preparation of

Q0
oy
NonhY
r O

—N
N

intermediate 89
b A mixture of intermediate 88 (0.00208 mol) and N-methyl- methanamine (0.0222 mol)

15  in MeOH (100ml) was hydrogenated at room temperature for 1 day with Pd/C 10% (0.5
g) as a catalyst in the presence of thiophene solution (1 ml). After uptake of H; (1
equiv.), the reaction mixture was filtered over dicalite and the filtrate was evaporated.
The residue was purified by column chromatography over silica gel (gradient eluent:
DCM/MeOH from 100/0 to 90/10). The product fractions were collected and the

20  solvent was evaporated. The residue was crystallised from acetonitrile, the resulting
precipitate was filtered off, washed and dried (vac.), yielding 0.710g (66.9%) of
intermediate 89.

c¢) Preparation of

intermediate 90



separated, dried (MgSH), filtered, and the solvent was evaporated till
dryness. The residue (1g) was purified by colum chromatography over
silica gewo(030720Dm) WO 03/ 076422 PCT/ EP03/ 02516 -72 (el ®PETEP03/02516
DCM MeOHI NHACH 95/5/0.1;). The pure fracfjons were collected and the
sol vent was evaporated, yielding 0.4g (49% of internediate 95, nelting

poi nt 190C. A @ixthieQiMidimcdh©89 Mbb160 MO idd HRiusPRYd#GRidALN (0096 floTEdi ate 96
5 A mxture ternme t 5 (0.0007 nol ,and sodi um hydroxi de (0. 0014

mol) in Et (@@rﬂ@ a\)\fg@ﬂ@‘w‘ &r‘@ wasdtired Pn%(%‘@ k3§ room fgppesatukep tign £d| ed to

r oohm é errpﬁr aNL(Ilg.ml) Wiasacgﬁeﬁagd)iﬂeaé&tmsnjiiukd @ﬁedirredff&hlasirln(vjﬂ.fahroﬁh?;, E gg&) f
W t iethyl ether a ri at . 50C un a vacup, . viel di . . o]
"t r e at eengerre” T Rob B Pleeiope sy Ry P Eifyriot oy A, viglineoc e o
97 EDC (2. 006309120.9%nef intkdmediate 98. mi xt ure of internediate 96 (0.0006 nol),

0- (tetrahy - -2-yl)- hydroxylam ne (0.0008 nol) and
1- hydroxybeggpre atalh BF (0.0008 nol) in DCM THF (10m) under N2 flow. The

m Xture was stirred at room t per gture for 18§§urs. Wat er was added. The

m xture was extracted with DCM\YPhe 15 organic er was separated, dried

(MSH), filtered, and the sol veny—was evaporgted till dryness. The
residue (0.7g) was purified by c

hr/?ﬁukgraphy over silica gel

(51tm (eluent: DCM MeOH NHAOH 92/ /é@ \He Pure fractions were collected

and the solvent was evaporated, Y &l di'ng 0.31g (77% of internediate 97.

20 Exanple A29 a) Preparation of fxc- YO me[gif termedi ate 98 A m xture of
e

i nt er medi atiat30 (dQ. 00021 m)I.}, {1, 1' - bi phen -4-sul fonyl chloride (_
0. 00032 ol Intgrmsdiatg 9Q (001307 moPwes stirgdit RiAM (59 ab apd AEET GPmboBEAer :
Novabi ochen0/#07039 Q¥ 2hen RET 4B abORNiBoyl)-KAV-aithetd - O pispaliddidniine 0. 150 g)
I DOV M st %0 08164 mBP 4hsn BhydSYP 1 H-benzotriazole (0.001647 mol)

and finally O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.001647 mol) were added.

The reaction mixture was stirred at room temperature for 1 day, then the mixture was

dissolved in DCM and washed with water. The organic layer was separated, dried

(MgSO0y,), filtered and the solvent was evaporated. The residue was crystallised from

15  acetonitrile, the resulting precipitate was filtered off and dried (vac., 50 °C), yielding
0.560g (76.13%) of intermediate 91.

Example A28
a) Preparation of

HO.. _OH

O’T7<
20 intermediate 92
nBuLi 1.6M in hexane (0.0069 mol) was added dropwise at -70°C to a solution of [2-
(3-bromophenyl)ethoxy](1,1-dimethylethyl)dimethyl- silane (0.0063 mol) in THF
(20ml) under N; flow. The mixture was stirred for 1 hour. Trisisopropoxyborane
(0.0069 mol) was added dropwise. The mixture was stirred at -70°C for 30 minutes,
25  then brought to -20°C. Water was added. The mixture was extracted with DCM. The
organic layer was separated, dried (MgSOy,), filtered, and the solvent was evaporated
till dryness, yielding 1.8g (100%) of intermediate 92.

b) Preparation of



tenperature, then Tris(2-am noethyl)am ne-PS scavenger (supplier:

Novabi ochem cat No 01-64-0170) (0.150 g) was added and the m xture was
stirred fwooanouber 4 hours, vyielding internediate 98. 5proY/EPr&@at@ti on of
| OH N QI\,NJ | ? internediate 99 A n;xture of internmediate 98 (0.00021
mol ) in sodium hydroxide IN (1.5 m), Nbe]'-l (1 mM) and THE (4 M) was
stirred at 60 C for 2 hours, then stirred & room tenperature for 20
hours. The reaction nixture was neutralfzefy@yh 1.5 i HO IN 10 The
desired product was collected and Niu I ehgieg ntermedi ate 99. c¢)
Preparation of 0O NOJ H~/ (NN 43 intermedigte 100 A m xture of

I nternmedi ate 99 (0.00021 nol), 1-hydroxy- 1H benzotriazole (0.00014 nol),
N - (et hyl carboni m doyl ) - NN-di et hyl -}e3mpPiigRaAaedi am ne, nonohydrochl ori de
15 (0.00015 nol) and O (tetrahydro-2H pyran-2-yl)-°hydroxyl am ne (0.00015
mol ) in TEAA(QIdh oflinterdmdided2 (0-6063 holrin DWES(68ilY W &thdde€ toy gbdtudlof r oom

t enperat ure t hen r m s added an eact. 1,xt U was

(1 er ad t isiRoRa RLERd s atenETsf ool e FRLy dhF i e
(supplier: migorawds stiaed Ko BOORGCE. TOrakB3iriphynylpiospluoee patadiunn €).0004t ur e was
stirred At fn%?'@&s%ﬁgd.%%%xfu% wﬁsr%%dsa’t sHRr18%068, @%ﬁg&g%‘@% JoFllnt ered of f
and the Tiltrdte was evapor at ed. e residue was purified by colum

chr omat ogr ai§HPEEAIE] H@hﬁﬁwwﬂmghe uppra was stiried gheoem teaipgeatire for3cM Et OAc
1/1). TPedpn&ngeﬁ ﬁl@&éc{l@fb‘icﬁ%ﬁc&% h@@%@@i}g&dvﬁmgﬁl \Vi@rﬂg%te\’\@?ﬁ. filtrate
evaporated, yielding internedia anpl e reparation. o

03/ 076422 PE¥S @k%?lg%f@?“m?&w@e[k@grfms Srgapyq loyqr jvas Na%zeéio‘ﬁ‘i‘ Wptgn dried

(MgSO0s,), filtered, and the solvent was evaporated till dryness. The residue (2.4g) was

10 purified by column chromatography over silica gel (15-40um) (eluent: DCM/MeOH
99/1). The pure fractions were collected and the solvent was evaporated, yielding 1.76g
(78%) of intermediate 93.

c) Preparation of
It
N1
O

Weadbae

(0] o~
J1i

intermediate 94
15  Methanesulfonyl chloride (0.0133 mol) was added dropwise at 5°c to a mixture of
intermediate 93 (0.0044 mol) and TEA (0.0177 mol) in DCM (30ml) under N; flow.
The mixture was stirred for 1 hour, then brought to room temperature. Ice water was
added. The mixture was extracted with DCM. The organic layer was separated, dried
(MgSO0y), filtered, and the solvent was evaporated till dryness, yielding 3.43g (>100%)
20  of intermediate 94. This product was used without further purification.

d) Preparation of

N’%)
IN\'»(\)O O
- 9

intermediate 95
A mixture of intermediate 94 (0.0014 mol), pyrrolidine (0.0147 mol) and potassium

O

carbonate (0.0222 mol) in acetonitrile (20ml) was stirred and refluxed for 18 hours.

25  Water was added. The mixture was extracted with DCM/MeOH. The organic layer was
separated, dried (MgSO,), filtered, and the solvent was evaporated till dryness. The
residue (1g) was purified by column chromatography over silica gel (70-2001m)



internediate 101 A m xture of internmediate 93 (0.001 nol) and sodi um

hydr oxi de (0.004 nol) in EtOH (20nl) was stirred and refluxed for 4 hours,
t hen coolwo oBo7qsepm t enperature. Diethyl ether was addedPCThPopoxsed pit ate
was filtered off and dried, yielding 0.47726_39 (97% of 5 internediate 101
Na. b) Preparation of 8 N ~ NNJ OH r fI\ H OcrN( ai N/ O

i nt er medi at g404. BE/ARALINELTH 95/800 L THY S @ HHRRBZON & a8M B 4 Mol )

were added at room tenperature to a soglution of lntgéneeﬁh_ ate.10§ (g(gn.OOOQ
mol ) in THESPEtWassyapseied.paclding) e FR%) of iermedigisd meltingpoint 198

t enper at ur eef Preption it es. O (tetrahydro-2H pyran-2-yl)- hydroxyl am ne
(0.0014 rmol) was added. The mi xture was @tirred at room tenperature for 2
days, poured out into ice water and FRGEed with DCM The organic |ayer
was separated, dried (MgSO™4), fil \r@ .@ . Sol vent was evaporated. The
residue (0.62g) was purified %ﬁ)ﬁﬁm chr onat aphy over silica gel (5m
(el uent: 15 DCM MeOH NH4OH 97/3y0°%3;). The purd frastions were col | ected
and the solvent was evaporated® The residue (0~38y, 69% was crystallized
fromdiethyl ether. The precipitate ygs fijtered off and dried, yielding
0.3g (54% of internediate 102, neltij@m&RieH6214C. 20 B. Preparation of

e SR BB B QTR RO BB R B0 e
24 hr)'. ThE@HKiOmlyamswasheéddd stupecdior 3honssthan tholBOM mnoh thperamc:. swel | ed
ad on ARG Sacinca, dathod W Bl ARt RN RURRAK ledh B 15T E

O3

added as oneé m Xture was shak ovrf/
and the resPA°Gurdenaynewd, yioldina D 368 M350 nf imenedigte N2 The resin was

swel l ed in B\hepahiicH 6 N 2 equival ents of am ne and was shaken 24 hr at
30 RT. The Trqurd was drained and the resign was washed by DCM and DMF. An

aryl sul fonyl chloride (2 eq.) was adde i portion to the resin swelled
in DVF with WO 03/ 076422 PCT/&P03/0 -7 ival ents of TEA. The
reaction was stirred overni ghf.\ d and th sin was
] 0
10 intermediate 97
EDC (0.0008 mol) was added to a mixture of intermediate 96 (0.0006 mol), O-
(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.0008 mol) and 1-hydroxybenzotriazole

(0.0008 mol) in DCM/THF (10ml) under N, flow. The mixture was stirred at room
ternperature for 18 hours. Water was added. The mixture was extracted with DCM. The

15  organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated
till dryness. The residue (0.7g) was purified by column chromatography over silica gel
(5um) (eluent: DCM/MeOH/NH,OH 92/8/0.1). The pure fractions were collected and
the solvent was evaporated, yielding 0.31g (77%) of intermediate 97.

20  Example A29
a) Preparation of
O intermediate 98

A mixture of intermediate 30 (0.00021 mol), [1,1'-biphenyl]-4-sulfonyl chloride (+
0.00032 mol, 1.5 equiv.) and morpholinomethyl-PS-scavenger (supplier: Novabiochem



washed by DCM and DMF. The final product was cl eaved by 5% TFA i n DCM
anal ysed by HPLC and M5 and evaporated in the pre-weighted test-tubes. In
one exanpwe osongeund 16 gl ycinol 2-chlorotrityl-resin ( Nowabirroheasic 01- 64-
5 0087) was used. In two other exanples-chlorotritylchloride-resin
(Novabi ochem  01-64-0114) and 1, 2- phenyl enedi am ne conpound 17 or

et hyl enedi aratido 0 b6pdUit) (01S0v ieDACM E ml)nw asnstirmed fier20ehcanpitasomonpound 19

ieed 31 nodgicle fon TRLLENROHahBSY DR AT IRl RapRd, vos

pr ocedur es OwriPlobhBt70)1013Gg) was added andithegnixgire Rasatiraskfor h@thajaidlqugs, of the

resin. 4. | R 3QARifdaRAiaRYS OP was repl aced by PyBOP conpounds 16, 17, 18
and 19. For _illUstratjve purposes the schene hereunder is included. H N
Hal Ar COOH, b)&_e,ggr,ap@m_ag tolft PyBrop, DIEA /-14& | N 40 _J - Fnoc D O NHZ
ON-"~YN2 Or " ~S®2A NH " /I N/ N V ArSZCl H -~'" 0-N ON NXZ
N0O2 0 0 SQ2Ar TFA ( N DCKr J N HOE H 15 0 Exanple B2 Preparation
of O HON H N1/ N_ (N N

Q

odn S

O intermediate 99

9

A mixture of intermediate 98 (0.00021 mol) in sodium hydroxide 1N (1.5 ml), MeOH

(1 ml) and THF (4 ml) was stirred at 60 °C for 2 hours, then stirred at room

temperature for 20 hours. The reaction mixture was neutralized with 1.5 ml HCI IN.
10 The desired product was collected and dried, yielding intermediate 99.

c¢) Preparation of
o
A0

S

O intermediate 100

@

A mixture of intermediate 99 (0.00021 mol), 1-hydroxy- 1H-benzotriazole (0.00014
mol), N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine, monohydrochloride

15  (0.00015 mol) and O-(tetrahydro-2H-pyran-2-yl)- hydroxylamine (0.00015 mol) in
TEA (0.025 ml) and DCM/THF (10 ml) was stirred overnight at room temperature,
then water (2 ml) was added and the reaction mixture was filtered through Extrelut™
NT (supplier: Merck). Isocyanate-PS-resin (supplier: Argonaut cat No 800260) (0.100
g) was added and the mixture was stirred at room temperature for 4 hours, then the

20  resin was filtered off and the filtrate was evaporated. The residue was purified by
column chromatography on Flashtube™ 2008 (supplier Trikonex) (eluent:
DCM/EtOAc 1/1). The product fractions were collected and the solvents were
evaporated, yielding intermediate 100.

25 Example A30
a) Preparation of



Conpound 1 WD 03/076422 PCT/ EP03/02516 -76 A m xture of interm 3 (0.0027
nol) in DW (100 m) was hydrogenated for 48 hours at roomtenperature with
Pd/ C 10%WO0.03/0gpH2ns a catal yst. After uptake of H2 (1 equipgx/EPos/nsicat al yst
was filtered off and the filtrate was evgporated. The residue was
triturated wunder DCM filtered off, then recrystallized from HOAc,
filtered off, washed with 5 HOAc and etHangl, then dried, yielding 0.75 g
(65% of conmpound 1. Exanple B3 Pr(pa?‘ tjon of 01-1-10 HHORN\ O
Conpound 2 10 Interm 6 (0.00;;@4” n “Was hydrogenated for 5
hours with Pd/C 10% (1g) asH al yst. Aft ptake of Hz (1 equiv), the
catalyst was filtered off overgdicalite and the solvent was evaporated.
The resi due was suspended in DCM Theso%{%g(%fmtate was filtered off, washed
h

wth alittle DCM and dried (vacuurr),iny(,}rl,lgl 2909 99 (100% of conpound 2.

15 Exanpl e . Preparation. of ~ 0 I, ~ RPN/ i und 3
TEA (0. 0008 ’Sturﬂ?gﬂ‘t%lsque %i{ido‘?qld@l?é‘.“gwfﬂ)?ﬁf%ﬂreé“&%glﬁ‘gtlg%QBﬁﬁ xture
of interm (Znly wadsteBandatiluied FOCMhGEsitheructibdad thiZodrh esmpetterenDidihyie was
kept at room _.tenpe e for m._n red out. .int % H20 and
ext r act ed whUR BenocR e gednde Map 30 RO el el fropiondngt
filtered amderntediatwlGlea.was evaporated till dryness. The residue (0.419)
was purifi eg)r]bﬁépglg{im chromat ography over silica gel (eluent: DCM MeCOH

98/ 2; 10m. e pure fractions were collegted 25 and the solvent was

evaporated. The residue (0.22g, 66% V@S 4 tallized from DCM CH3CN. The
precipitate was filtered, ed vw'gﬁ.,uipéf’%cand dried, vyielding
o) A’
O

0.18g (54% of conpound 3, nt 200C. 03/ 076422 PCT/ EPO3/ 02516

intermediate 102
EDC (0.0014 mol) and 1-hydroxybenzotriazole (0.0014 mol) were added at room
temperature to a solution of intermediate 101 (0.0009 mol) in THF (5ml) and DCM
10 (5ml). The mixture was stirred at room temperature for 30 minutes. O-(tetrahydro-2H-
pyran-2-yl)- hydroxylamine (0.0014 mol) was added. The mixture was stirred at room
temperature for 2 days, poured out into ice water and extracted with DCM. The organic
layer was separated, dried (MgSOy), filtered, and the solvent was evaporated. The
residue (0.62g) was purified by column chromatography over silica gel (Sum) (eluent:
15 DCM/MeOH/NH4OH 97/3/0.3;). The pure fractions were collected and the solvent was
evaporated. The residue (0.38g, 69%) was crystallized from diethyl ether. The
precipitate was filtered off and dried, yielding 0.3g (54%) of intermediate 102, melting
point 214°C.

20
B. Preparation of the final compounds

Example Bl
N-Fmoc-hydroxylamine 2-chlorotrityl resin (Novabiochem, 01-64-0165) was

25  deprotected by 50% piperidine in DMF (RT, 24 hr)'. The resin was washed several
times with DCM and DMF and swelled in DMF. Two equivalents of acid3, PyBrOP4
and 4 equivalents of DIEA were added as one portion. The mixture was shaken for 24
hr, liquid was drained and the resin was washed several times by DCM and DMF. The
resin was swelled in DMF containing 2 equivalents of amine and was shaken 24 hr at

30  RT. The liquid was drained and the resin was washed by DCM and DMF. An
arylsulfonyl chloride (2 eq.) was added as one portion to the resin swelled in DMF with



-77- Exanple B5 Preparation of HH HONYN O\ I N )OO O Conpound 4

1, 1- Car bonyl di i m dazol e (0.0003 nol) was added at roomtenperature to a

sol uti on wD 0376422 erm 7 (0.0002 nol) in DCM (I m) under MNETfHPOSW25THE

m xture was kept at room tenperature foys-1 hour. Hydroxyl am ne (0.0003

nmol ) was added. The m xture was stirred overnight. K2CO3 10% was added.
The ni xt ur e Ao vedentseft BEA W helredoGivh Wik etirred exsrpighta dminedsinflithe resiadyaswashed

wi th diethyl 4, rreltlng
e a50e %ﬁhgg}&%@d%d gﬂ/ru:e Wgrégﬂ?gﬁoﬁ?&%g cfe%&e@bﬁ% WeRs LNeg
| /1 11 endyssdundPECAndiMS m%eV@Poanﬁen fhe pre-(wighteddestghbes.

1- met hyl - | Hj mi ¢hezRh@pk-conipoaxd/1 6 %1@910&112(&1&&& 1Jrés1 &vabﬁ[é@e&%ﬂ@& ol )

d 1-h t t d at
and 1 hverogpeagol L °#w§>sotheﬁamwe%%xchﬁﬁ%“’ Sieherebin B ettty ed
with DCM The)le64ahi4) ahdyerphmyles@pmbedmpdmncbw ¢rdBQ¥ediainihé esrggbundnd t he
SOl et pas aBeLRLEd bid Sl kRRBRs cdRBot RIS Ui BB BT LT 5, P

colum chronat o 15-40m) . The
pure 20 fractm@hgxmt’yér@m Mﬂl@ddmnd()ﬂifﬁé @3By was usgds evapor ated. The

resi due (0. 25g, ered
of f and f:lr i ed519 s &Séy%so M@djﬁmdé %éﬂP %%%geﬁﬂgagﬁﬂ%ﬁ{:ﬁg&pm tofuééstz

Exanpl el®7 i§ ér’éééF‘gﬁPon of NNO \O Y HORN I N O Conpound 6
3. Based on the loading of the resin.

4. In some cases PyBrOP was replaced by PyBOP compounds 16, 17, 18 and 19.

For illustrative purposes the scheme hereunder is included.

Hal
ArCOOH,
—H

H piperidine PyBrop, DIEA
O——N——Fmoc ———— O—NH; —————— H
DMF

NO,

/SOZAI

Yy S
N\/l N\/I
ArSO,C1
U _H
. @o_n\w/@[mz @-o NﬂNoz
o 0
y
o™~ NO.
15

Example B2
Preparation of

Compound 1



WO 03/ 076422 PCT/ EP03/ 02516 -78 TFA (4nl) was added at OC to a sol ution of
interm 10 (0.0005 nol) in MeOH (20nl). The m xture was stirred at room

t enper at we oBore448 hours. The sol vent was evaporated til lpcadrBpo®exsic The
resi due was taken up in diethyl ether. Thge precipitate was filtered off
and dried, yielding 0. 195g (83% of conpound 6, nelting point 265C. 5
Anot her pr oenhinterefof inteidi3n(Q.000 TR@lid IIVFCFRCOADHY {s2fydrdgenaves fadgdeduiso a

m xture of | Lo 1} p.a. d .a.. (250
m). The r egg{oﬁé{r? errﬁ%g{agjrrg%rspa{s‘% ilp%e@'gf 2k a%‘ u?sA fa[y{ Lp%%opﬁ%%”é‘f)ur e.
The preci pi thetcatalpss was filtered @ffofntl the fikragmwatie viapotated. TaEpidue westrithtateded t o
cool to roo ak; i L Al t f P{%ﬁg W th
CH3CN, and %&%ri e ’h\}/{é‘gﬂ\gﬁ ihgré%%ﬁ%}?%dﬁ ér']}ﬁ'ﬂs(j ﬁ%é&%%qc(gﬁ’m%aan WThe

cor r espohdi HPAG prd ethanahedhen drisdeglding @ d5 gfg%%}s@ﬁqwmégqi due was suspended
in hot CH3CN, stirred, allowed to cool to roomtenperature, filtered off
and dried (iéacuu 0 C, yielding 1.22 g of conpound 6. Total vyielding
4. 659 (94%—5#9—@%%“‘ und 6. 15 Exanple B8 Preparation of "OH / I NH N\
\' 1 iNJ O Pfepamippehd 7 20 A mixture of interm 13 (0.000049 nol) in 5%
CF3000H MeCH (5 m) was shaken for 40 houkgfat roomtenperature. The

sol vent was evaporated under a streamo : oom t enper at ure. DCM was
added, and then evaporated again,, D¢Ox was™Mdded, and then evaporated
agai n under a streamof N2, at  gdem{enperature. DCM was added and the
sol vent was evaporated at 30C und a stream of N2. The residue was dried
25 over the weekend at 40C i n vacuo, yCehphund20.024g of conpound 7.

Exanpl & B9 fr.8R2%Abi0852 Bondf AHE Y 100mi s hydrddShited 1@ shG 2 REL BYB10%

(1g) as a catalyst. After uptake of H, (1 equiv), the catalyst was filtered off over dicalite

and the solvent was evaporated. The residue was suspended in DCM. The precipitate
was filtered off, washed with a little DCM and dried (vacuum), yielding 0.9g (100%) of
compound 2.

15

Example B4
Preparation of

YH
Reloe

Compound 3
TEA (0.0008 mol) then acetyl chloride (0.0008 mol) were added to a mixture of interm.
20 7 (0.0008 mol) in DCM (5ml) under N, flow. The mixture was kept at room
temperature for 30 minutes, poured out into K,CO3; 10%/H,0 and extracted with DCM.
The organic layer was separated, dried (MgSOy), filtered, and the solvent was
evaporated till dryness. The residue (0.41g) was purified by column chromatography
over silica gel (eluent: DCM/MeOH 98/2; 10um). The pure fractions were collected
25  and the solvent was evaporated. The residue (0.22g, 66%) was crystallized from
DCM/CH;CN. The precipitate was filtered, washed with diethyl ether and dried,
yielding 0.18g (54%) of compound 3, melting point 200°C.



30 WD 03/ 076422 PCT/ EPO3/ 02516 -79 A m xture of interm 17 (0.00018 nol)
in 5% CF3000H MeOH (6 m) was stirred over the weekend at room

t enper at uwe.03hh@2m xture was bl own dry under a gentle streamEr3/0MN26 The
resi due was suspended in EtCAc, then fil#ered off and dried in vacuo,
yielding 0.0222g of conpound 8. 5 Exanple B 10 Preparation of o N v \ H
compound 9 BxfkplBhanesul fonic acid (1.5nl) was added at roomtenperature

to a mxturg.of ot fm 20 10 (0.0018 nmol) in MeOH (15m ). The m xture was
kept for 18‘Fr§uT‘s_§c. e was added, The mxture was basified with K2CO3 10%

and extracted with DCM The org;a’t‘ri]ré‘ er was washed with water, dried
(MSHM), filtered and the sol vent owa orated Al Il dryness. The residue
(1.19) was crystallized from DCM MeCOH. 'I”h% Rate was filtered off

and dried, yielding 0.68g (76% of conpou 3\ E Configuration), nelting

point. 15 226C. Exanple B 11 Prepargtion ¢f JN O \ \ conpound 10 20
Et hanet hi oi ¢ acid (0.0023 nol) was add@BPA"dfC to a mixture of interm 22

(0.0021 ol )i-Ea8onyEdin{3af818 20.0003) mol) was Rddbaan edven (ehipetature The soTutidnioe Was
ndded. The ety (O BEE Betis U PiRadiay AR mauE el bent Ao mhashed
twi ce with teatperaturd foreth¢uvB@drpx ylhmirted 0 ©G03 mmbdwasheelded IThembixtwaswey apor at ed.
Th id , i £ | : il

go (o uent AR hUREKRIOL 0 SR dadd pHE eV QB AR IR T 0
and the sol PEAPitasvasitiserdamashed prith giethylribergad daedielding AdB42 (XM ofi et hy|

ether. The gifgduddtabRitnaspdndiered of f and dried, yielding 0.088g (10% of
conmpound. 10, nelting point 179C. 30 Exanple B 12 Preparation of WO

03/ 0764 PCT/ EPO3/ 02516 -80- F F O
Example B6

Preparation of

Ir I =
CQ,
CompoundOS

A mixture of interm. 7 (0.0013 mol), 1-methyl-1H-imidazole-4-carboxylic acid (0.002

15 mol), EDC (0.002 mol) and 1-hydroxybenzotriazole (0.002 mol) in DCM/THF (10ml)
was stirred at room temperature for 18 hours, poured out into K,CO3; 10% and extracted
with DCM. The organic layer was separated, dried (MgSO,), filtered, and the solvent
was evaporated till dryness. The residue (1.3g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH 98/2; 15-40pum). The pure

20  fractions were collected and the solvent was evaporated. The residue (0.25g, 39%) was
taken up in CH3CN. The precipitate was filtered off and dried, yielding 0.15g (23%) of
compound 5, melting point 252°C.

Example B7
25  Preparation of

N Né\\/N\S

\r 070
oo A
HO™ #

(0]
Compound 6



HO-NH \ _2 O conpound 11 CF3COCH (0. 7ml) was added to a solution of interm
25 (0.0007 mol) in MeOH (7ml) and DCM (7ml). The nmixture was stirred at
room t enpwpasra2nver ni ght. The precipitate was filteredpPCuEpazosn t h
diethyl ether and dried. The residue (0.%39, 68% 5 was dried again,

yi el di ng 0. 1949 (570/c) of conmpound 11, nelting point 196C. Exanple B 13
Pr epar at i onTHA ®enl) Was adlle&lat-()f’ﬂ-ﬂ:&l‘io‘iuti&n o@nﬁamm(ll)r(d 0005 ARG LM (ZdEmH L)

vas e g el L0l 18500 008 ) AR Sl Y
evapor at ed tiilldryndss r"fdﬂsse&dﬂfre&'aseskeduw inagetiol ytslleamhepeeztlpﬁltadmwmmde@bffyl

of “ﬁémlﬂﬁd oA BRLE R VIS, (4378 R Cofpbu L ot BETD P o ot v O
NH2 | N/ WWIQ@YMQHWGH%I) and 1- hydr oxybenzot ri azol e
hydrate ( 0 28008 25981 Vaddged 8h mizQiré SOMANPRO B 'hﬁ)l)tﬁ RO A sm of

was st rf’édﬁrﬁb HOTHE RN R RGNS R LI

hm‘ xture wastesiperated. Bhe procipitite maeﬂagmﬂ@ﬂowﬁpam@htm Ebthcemcam 6 alldWedto

"ayer was S0 Whoduleaerit Mnfie ofither hep B8 off, e ol clENGREF™ ©
evapor atled. dfr¢ﬂa(V|aels4ml,Lfé) Q. B3 4iesofpompbiedio. ti@he@otramndimgdﬂ’aatogwaaphy
over sili Cac&‘f’ckn&ﬁ&d’%@ sollag:r'\é"sMﬁéxyab| gkhde%zll) ﬁé&bﬁ;CN‘SS_t %QH? allhmﬁ tQHS

fractions were collected and sol v was evap orate e resiaue

(0. 45g) wasodPYE: IgMPFIRRYE. ffF@fﬁddqf@Wne@t(H@uumrﬁ@ S} dislgingdi2d sefs filtered

of f and dréqflpounided. Totag yildigd4 63 48P )f comppaiael. 13, nel ting point 238C.
WO 03/ 076422 PCT/ EP03/ 02516 -81- Exanple B 15

15

Example B8
Preparation of

OH

&z

compound 7
20 A mixture of interm. 13 (0.000049 mol) in 5% CF;COOH/MeOH (5 ml) was shaken
for 40 hours at room temperature. The solvent was evaporated under a stream of N, at
room temperature. DCM was added, and then evaporated again. Dioxane was added,
and then evaporated again under a stream of N, at room temperature. DCM was added
and the solvent was evaporated at 30°C under a stream of N;. The residue was dried
25  over the weekend at 40°C in vacuo, yielding 0.024g of compound 7.

Example B9
Preparation of

,S
7‘)Q/ \"/N\/l \“
compound 8

30



Preparation of HORN NH "'ANl pp r"O N.. NJ 1l conmpound 14 0 5 CF3COCH
(0.2nml) was added at OCto a mxture of interm36 (0.0005 nol) in MeOH
(1m) andwDGBMfdimd ). The m xture was stirred at room t enpecatEmEIBS06 24
hours. The solvent was evaporated till gfyness, yielding 0.0174g (89% of
conpound 14. Exanple B16 10 Preparation of N~.P\ 01-1 O/N Hor NH

conpound 15 A pli@u of 4ftefd. 10&0@0@@@1)%57&@5@@%&@%1@ mzu@éwbmfl:j
or

3m). T I t dd
(2 dai/s at r Ir (5}6elrjﬁ9r$(gpr§@tlrr§9ﬁrt8mp%'ﬁ§'r% éqh\‘}éTHE‘ ‘S’%"/@B’Br@ Bﬁéjeéta ?8@%?‘{6@ er ature
under N2- bl . Thewzsiibe Wasrmsspdmct@damEtQAs, thetdfeltered bl apd dded irsvases,eyidiliaged and

dried at 40¢ y| el d| ng conpound 15. Exanple B 17

Preparati on O@?g&%&%@% 0 conpound 113 Pd(PPh3)4 (0.0002 nol)
and pot a&si um carbonate (0. 0056 m)l) were added to a m xture of

i ntermedi at gy ?QWS mol) in EtOH (22nl) and DVF (22ml). The m xture was
stirred at hours under a 5 bar pressure of CO then taken up in
Et OAc/ H20  &FPAAUCR&f ed over celite. The organi ¢ | ayer was washed with
water, dried (MgSO4), 25 filtered an the sol vent was evaporated. The

resi due was purified by colu Mfeg raphy o silica gel (15-40m

(el uent: DCM MeOH NH4AOH 98/ 2/ 0: The-p fraC¥t ons were coll ected and
t he sol vent was evaporated, Yyiel di ng 0. 27 ;
poi nt 200C. WD 03/076422 PCT/ EPO3/ 02516 - 82- HEXx

compound 9

of conmpound 113, nelting
mnple B18 Preparation of 8

Methanesulfonic acid (1.5ml) was added at room temperature to a mixture of interm. 20
10 (0.0018 mol) in MeOH (15ml). The mixture was kept for 18 hours. Ice was added. The
mixture was basified with K,CO3 10% and extracted with DCM. The organic layer was
washed with water, dried (MgSQy), filtered and the solvent was evaporated till dryness.
The residue (1.1g) was crystallized from DCM/MeOH. The precipitate was filtered off
and dried, yielding 0.68g (76%) of compound 9 (E configuration), melting point.
15  226°C.

Example B11
Preparation of

i#@

compound 10

20  Ethanethioic acid (0.0023 mol) was added at 0°C to a mixture of interm. 22 (0.0021
mol) and TEA (0.0032 mol) in 2-propanone (10ml). The mixture was brought to room
temperature, and then stirred for 2 hours. Water was added. The mixture was extracted
with DCM. The organic layer was washed twice with water, dried (MgSO,), filtered,
and the solvent was evaporated. The residue (0.85g) was purified by column

25  chromatography over silica gel (eluent: cyclohexane/EtOAc 70/30; 10um). The
fractions were collected and the solvent was evaporated. The residue was crystallized
from diethyl ether. The precipitate was filtered off and dried, yielding 0.088g (10%) of
compound 10, melting point 179°C.

30 ExampleB12
Preparation of



N~ NNO): HHONIT /No (S,S) conpound 114 5 TFA (0.5nl) was added at 0C to
a mxture of internediate 46 (S, S) (0.0006 nol) in MOCH (10m). The

m xture \Wae oboodght to roomtenperature, then stirred for pt2/Hros02516 TFA
was added again. The m xture was stirredgmt roomtenperature for 72 hours.
The precipitate was filtered, washed with MeOH, then with diethyl ether

and dried. The residue (0.2769) As dried at 60C for 4 hours, yielding
0. 2589, then dried at 75C for 10 r S\ taken up in DCM and
stirred at roomtenperature. The pl\t_a/t iltered, washed with

di ethyl ether and dried, yieldi ?19 0 158g (56% of corrpound 114 (S,S).
Exanple B 19 15 Preparation of NCOchmpouanI‘lI [~ \ HTHO'NIT i N

0
(o), NeOH ag% o e o A QEOTET o 2840 W’ BB (00
days. The saéhdBMyanl)elaporderedvasTliged moowemlmamowghtalrm zed from

di ethyl et h?{f)ec J)};Q?e \Qésel?l'té?fd E%&a%hé/@@ltifl b eﬁ’féy%@tﬂerg?gedrﬁgngléeyofegl QQZ% g%% ? R

(85% of _co t'i ng poi nt . . . g
N N1 N oyasdegg ag@l@@l%d@aﬁﬂéﬁﬂ& SR kofmomperad ,mﬁgn&a@ea %ﬁ CoC to a
solution of internediate 52 (0.0051 nol) in MeOH (50mL) and DCM (50ntl).

The mxturegwas Ptéi ed at roomtenperature for 48 hours. WD 03/076422
PCT/ EPO3/ 02 he precipitate was filtered, washed with diethyl ether

and dried, Yrepaditiogof. 07g (97% of corrpound 116, nelting point 249C.

Exanpl e B21 ﬁ

compound 12
10 CF;COOH (2.6ml) was added to a solution of interm. 28 (0.0005 mol) in MeOH (12ml)
and DCM (10ml). The mixture was stirred at 24°C overnight. The solvent was
evaporated till dryness. The residue was crystallized from DCM/diethyl ether. The

Ho’N

precipitate was filtered off and dried, yielding 0.124g (49%) of compound 12, melting
point 197°C.
15

Example B14

Preparation of
't

NelLve

? compound 13
EDC (0.0026 mol) and 1-hydroxybenzotriazole hydrate (0.0023 mol) were added at
20 room temperature to a solution of interm. 32 (0.0017 mol) and TEA (0.0021 mol) in
DMF (14ml). The mixture was stirred for 1 hour. 1,2-Benzenediamine (0.0021 mol)
was added. The mixture was stirred at room temperature overnight, then at 60°C for 3
hours, poured out into ice water and extracted with EtOAc. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (0.9g)
25  was purified by column chromatography over silica gel (eluent: DCM/MeOH/NH,OH
97/3/0.1; 15-40um). The pure fractions were collected and the solvent was evaporated.
The residue (0.45g) was crystallized from diethyl ether. The precipitate was filtered off
and dried, yielding 0.414g (48%) of compound 13, melting point 238°C.



5 Preparation of HHORN ONHS \ \ | N--1 110 1-0 1 Il  N/N CND o01'10 10
-C2HF302 (1:2) \ conpound 117 \lI A mxture of internediate 55 (0.00003
nol) in TWaos07&ed), MeCOH (3ml) and DCM (2m ) was stirre@CatEPO®HI6

tenperature for 5 days. The solvent was _gyaporated till dryness, yielding
0.017g (62% of conmpound 117.2 C2HF3Q®2 , nelting point 80C. 10 Exanple B22
Preparation of HZN O NO NNN) H HON 1 i N o conmpound 118 A m xture of

i nt er medi atei%GO geggﬁ)ZZ mol) in TFA (3nm), MeOH (10m ) and DCM 15 (I On)
was stirred enperature for 24 hours. Diethyl ether was added. The

preci pi t at e Brgpardtiontoér ed of f and dried, yielding Ig (97% of conpound 118,

nmelting point 210C. Exanple B23 2@ Preparation of Rg - JN~ 11 / / O\ \
HORN NN H v i NHORN Y o conpothh NA m xture of internediate 62

(0.0024 nol) in TFA (5ml), MeOH (22m |OM) was stirred at room
tenperature for 8 days, then filtered. THe pfiecipitate was discarded and
the filtrate was evaporated. The residue (1. 49) was crystallized from WD
03/ 076422 PCT/ EP03/ 02516 -84 compound 1

5 CF;COOH (0.2ml) was added at 0°C to a mixture of interm 36 (0.0005 mol) in MeOH
(1ml) and DCM (1ml). The mixture was stirred at room temperature for 24 hours. The
solvent was evaporated till dryness, yielding 0.0174g (89%) of compound 14.

Example B16

10  Preparation of
Pe

-y
' i N\/' O O o~

Ho” compound 15
Interm. 40.(0.0903 mmol) was dissolved in DCM (2ml) and MeOH (3ml).
Trifluoroacetic acid (250ul) was added. The mixture was stirred for 2 days at room
temperature. The solvent was evaporated at room temperature under N,-blow. Two
15  times dioxane was added. The products were blowed and dried at 40°C under N,-blow,

yielding compound 15.

Example B17

Preparation of
f

| YUQ

20 © compound 113
Pd(PPhs)s (0.0002 mol) and potassium carbonate (0.0056 mol) were added to a mixture
of intermediate 41(0.0028 mol) in EtOH (22ml) and DMF (22ml). The mixture was
stirred at 80°C for 48 hours under a 5 bar pressure of CO, then taken up in EtOAc/H,0
and filtered over celite. The organic layer was washed with water, dried (MgSOy),

25  filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (15-40pum) (eluent: DCM/MeOH/NH4OH 98/2/0.1).
The pure fractions were collected and the solvent was evaporated, yielding 0.27g (23%)

of compound 113, melting point 200°C.



DCM MeOH/ CH3CN/ di et hyl ether. The precipitate was filtered off and dried,
yielding 0.388g (36% of conmpound 119, nelting point 225C (purity: 909 .
Exanpl e BRO 03B7deeparation of RS N~k N NJ O / / H.Y | prCT/HE@B1€0nmpound
120 A m xture of internmediate 65 (0.0004gyml) in TFA (2ml), MeOH (20nl) and
DCM (10m ) was stirred at roomtenperature for 72 hours. The sol vent was
evaporated. D ethyl ether was added. The precipitate was filtered off and
dried, vyiel cgn . 10 (949 of conmpound 120, nelting point >260C.
Exanpl e B%#@Mion of OHO 11 NOIl \'\ HI HORN' i N O conpound
121 15 A mi Brepagatoh dfnt er medi ate 71 (0.0003 nol) in TFA (Im) and MeOH
(10m ) was stirred at roomtenperature for 4 days. The precipitate was
filtered, washed with MeOH, then with qﬁ'@mr and dried, yielding
0.096g (72% of compound 121, neltin i 20 Exanpl e B26
Preparation of HONf NN O H OH R\ JV/NMGI' conpound 122 A mixture of
intermediate 75 (0.0003 nol) in°TFR (2ml) d MeOH (5nl) was stirred at
roomtenperature for 72 hours. Theopreci 6Ft te 4filtered, washed with

di ethyl 25 ether and dried, yielding 0.1L2§P of conpound 122, nelting
poi nt 166C. THAX@hE wiag dddddeipaP@to 8 miohreWDifiSmibtbate 26 FXS) ERIB6SIL

MeOH (10ml). The mixture was brought to room temperature, then stirred for 12 hours.

TFA was added again. The mixture was stirred at room temperature for 72 hours. The
precipitate was filtered, washed with MeOH, then with diethyl ether and dried. The
residue (0.276g) was dried at 60°C for 4 hours, yielding 0.258g, then dried at 75°C for

10 8 hours, and then taken up in DCM and stirred at room temperature. The precipitate
was filtered, washed with diethyl ether and dried, yielding 0.158g (56%) of compound
114 (S,S).

Example B19
15 Preparation of

° .C,HF;0,
compound 115
A mixture of intermediate 49 (0.0001 mol) in TFA (2ml), MeOH (4ml) and DCM
(3ml) was stirred at room temperature for 19 days. The solvent was evaporated. The
20  residue was crystallized from diethyl ether. The precipitate was filtered, yielding
yielding 0.0852g (85%) of compound 115, melting point 135°C.

Example B20

Preparation of
9

g
]
HO/N\HIN compound 116

25 0
TFA (10ml) was added at 0°C to a solution of intermediate 52 (0.0051 mol) in MeOH

(50ml) and DCM (50ml). The mixture was stirred at room temperature for 48 hours.



-85 Np 6l )
m xture of internmediate 79 (0.0009 nol) in TFA (0.5m) and MeOH (5nl) was
stirred aworosonaseenperature for 48 hours then evaporat ed tPCTiEPdS/23¢6Ss. The
taken up in McOH diethyl etgger. The precipitate was filtered
off and dried, yielding 5 0.42g (82% of conpound 123 . C2HF302, nelting
point 114C. T

resi due was

N, - HO( NH .

stirred in

of conpound

I gl

~l NO NN I HO.NI1 iN-C2BF302 o conpound 123 A

ieatd3R8s Mna@pd vadsh@with ditlyl 8ther 4ntiNMied| yikldidg 2:0789498) NN S

BF302 ound 124 Jonternedi ate 84(0.000852 nol) was
ﬂOTB%ﬂdﬁﬁgEaéﬁ’BéW"ﬁg%? for 3 days, then the resulting
precipitate was filtered off and dried (vac., 50C), yielding 0.316g (60%

#%ﬁ 1(35':\302, melting point 192C. Exanple B29 15 Preparation
H O .0.2 H20 . C2HF302 conpound 125 A m xture of

of NIs M
i nt er med? at €repargtion@dii21 nol) in TFA (5% in MeOH) (60nl) was stirred for
days at roomtenperature (after 43 d%ys O.EZSrm TFA was added) and the
sol vent HO” N7l
NYN
O
¥
0TS CzHF302 (12)
O compound 117
A mixture of intermediate 55 (0.00003 mol) in TFA (0.5ml), MeOH (3ml) and DCM
(2ml) was stirred at room temperature for 5 days. The solvent was evaporated till
dryness, yielding 0.017g (62%) of compound 117 .2 C,HF30, , melting point 80°C.
10
Example B22
Preparation of
HN._.O
5
N/
N\rN\/‘ 0
Ho/ =z
Y compound 118
A mixture of intermediate 60 (0.0022 mol) in TFA (3ml), MeOH (10ml) and DCM
15  (10ml) was stirred at room temperature for 24 hours. Diethy! ether was added. The
precipitate was filtered off and dried, yielding 1g (97%) of compound 118, melting
point 210°C.
Example B23
20  Preparation of

R
,/\N’ﬁ
FiNsnes
N ZN
HO
) compound 119

A mixture of intermediate 62 (0.0024 mol) in TFA (5ml), MeOH (22ml) and DCM
(10ml) was stirred at room temperature for 8 days, then filtered. The precipitate was
discarded and the filtrate was evaporated. The residue (1.4g) was crystallized from

6



was evaporated (vac.) at roomtenperature. The residue was crystallised
fromEtQAc 20 by reflux, the resulting precipitate was filtered off and
dri ed (vawo0)o3/oydset di ng 0. 356g (44.2% of conmpound 125. 0. PCHAPIERIFS02,
mel ting point 146.9C. WO 03/076422 PCT/ 03/ 02516 -86- Exanple B30
Preparation of N\S/o N} NH H .C2HF302 conpound 126 5 Internediate 91

50 0009:3 ”DDfCNWe@I-UGH@\I/Hﬁt}Méthéﬂ%% préeipifate m\ﬂill&@'bffa?d g@wny( lelc)lmgt
enperature S. an nt was £ a ed (vac at room
t enper at ur e 9 3%3%2%@%&‘:981?"}1 ‘&f%o tl“fg RGrRt 2?3 e& (\é{"? tg&%ﬂd the precipitate
was filtered off, then dried (vac., 50C), yielding 0.455g (78 % of
conpound 12 xa EF 2 , nmelting point 190, 7C. 10 Exanple B31 Preparation
of R~NO K7 HORN i N/ 0 1.16 C2HF302 N conpound 127 TFA

(0.5ml) SwasPmpdrtionofa m xture of internediate 97 (0.0004 nol) in MeOH
(10m ). 15 The m xture was stirred at roorﬁ?terrperature for 18 hours. The

precipitate was filtered off and dr| ed E){T @@ . 229 (66% of conpound
127. 1.16 C2HF302, nelting point anp B32 20 Preparation of |INf
NAOH ~"NINH 0.g NJ I i conpou WO 03/ 076422 PCT/ EPO3/ 02516 -87

o compound 120
A mixture of intermediate 65 (0.0004 mol) in TFA (2ml), MeOH (20ml) and DCM

(10ml) was stirred at room temperature for 72 hours. The solvent was evaporated.
Diethyl ether was added. The precipitate was filtered off and dried, yielding 0.19g
10 (94%) of compound 120, melting point >260°C.

Example B25
Preparation of

compound 121

15 A mixture of intermediate 71 (0.0003 mol) in TFA (1ml) and MeOH (10ml) was stirred
at room temperature for 4 days. The precipitate was filtered, washed with MeOH, then
with diethyl ether and dried, yielding 0.096g (72%) of compound 121, melting point
220°C.

20 Example B26
Preparation of

HO\HL(\P
\NJ\ N/\'/EN,OH
Ay
(o]
compound 122

A mixture of intermediate 75 (0.0003 mol) in TFA (2ml) and MeOH (5ml) was stirred
at room temperature for 72 hours. The precipitate was filtered, washed with diethyl
25  ether and dried, yielding 0.112g (63%) of compound 122, melting point 166°C.

Example B27
Preparation of



A mxture of internediate 100 (0.00021 nol) in TFA(5nl, 5 %in MeOH) and
DCM (I m) was stirred at roomtenperature for 48 hours, then the sol vent
was evapowetmea7e42yi el di ng conpound 128. 5 Exanpl e B33 Pr epgareevs/msiof R
(NGO ~ 1 r, ~NJ NI / I '\ OHNHO Ids/ conpound 129 A mi xture of
internediate 102 (0.0005 nol) in TFA (1. Zsml), MeOH (10m ) and DCM (2ml)
was stirred at roomtenperature for 3 days,!, D et hyl ether was added. The 10
precipitate was filtered off and dried, yfi eRding 0.232g (94% of conpound
129, nelting point >260C. 15 WO 03/ 076422x /02516 -88 Table F-1

lists the conpounds that were pr epﬁg&b? o one of the above

Exanpl es. The fol |l ow ng abbrevi atfons were used in the tables: Co. No.
stands for Conpound Nunber, Ex{° [Bn raf #M,0¢d to the same nethod as
described in the Bn exanples, C2HE302 stafpsunda3t he trifluoroacetate
salt. Sone conpounds have been 5 characterized via nelti n%(Foi nt (np.),

ot her conpodnetigs ol intpamediate /9 L0079 molp s EFA Ehapi ) and MePH (Pmbyas( ns. ) .
Tabl e F-1 Os@gediat rbbR tdmpd¥atuke for 48 hbli€ ‘thied_evaporated tillkddyksé$>The Ngidub;wdsx. [ B2]

0 & e g ek b it O

N ' N7/N5 | 0.42gKB2%) ofocormpound 123 .C,HF;0;, melting point 114°C.

Example B28
Preparation of
0\\8//0

(0N

N
Ny
o
A~

NH

s

HO
.C,HF;0,
compound 124
10  Intermediate 84(0.000852 mol) was stirred in TFA (5% in MeOH/DCM) (40ml) for 3
days, then the resulting precipitate was filtered off and dried (vac., 50°C), yielding
0.316g (60%) of compound 124 .C,HF;0,, melting point 192°C.

Example B29
15  Preparation of

%S//O
Y S 9,
Y. 2N O
y
O

.0.2 H,0 .C,HF;0,
compound 125

A mixture of intermediate 87 (0.00121 mol) in TFA (5% in MeOH) (60ml) was stirred
for 6 days at room temperature (after 4 days 0.25ml TFA was added) and the solvent

?
H

was evaporated (vac.) at room temperature. The residue was crystallised from EtOAc
20 by reflux, the resulting precipitate was filtered off and dried (vac.), yielding 0.356g
(44.2%) of compound 125 .0.2 H,0.C,HF;0,, melting point 146.9°C.



]; mp. 252C Co. No. 6;
I syl Crawg: HORN 1 / O
. [ B9] PCW/E¥OEN25@3 N / \
10]; mp. 226C Co. No. 10;
\ \~Oi NJ HONH O" N\

Il (/ NO\ 1| HONO O/OCO0O Co. No. 5 Ex. [B6
[B7]; mp. 265C , 0% S /P NOHH H\ NYNV H I
o O wooBl76472 Ex. [B8] ~~- ----_ Co. No. 8;

\ NJ HOAS A0 S" N0 OH O Co. No. 9igeEx. [B

Ex. [B11]; mp. 179C F V H,N—g~N‘~\§ ~J 11\ \

N HO O Co. No. 11; Ex. [B 12]; mp. 196C Co. No. 12; Ex. [B13]; mp. 197C

WO N ~Y

\Zéxpnqr{e%%?m2516 -89- R\ \ HolN/ H N ONHZr, | N/ /

Preparation of

2>

.C,HF;0,
compound 126

5 Intermediate 91 (0.00096 mol) was stirred in TFA (40ml, 5% in DCM/MeOH) at room
temperature for 4 days and the solvent was partly evaporated (vac.) at room
temperature. Precipitation resulted in the concentrate and the precipitate was filtered
off, then dried (vac., 50°C), yielding 0.455g (78 %) of compound 126 .C,HF;0,,
melting point 190,7°C.

10

Example B31

Preparation of
't

SOe
Boad

1.16 C,HF;0,
compound 127

TFA (0.5ml) was added to a mixture of intermediate 97 (0.0004 mol) in MeOH (10ml).

15  The mixture was stirred at room temperature for 18 hours. The precipitate was filtered
off and dried, yielding 0.22g (66%) of compound 127 . 1.16 C;HF;0,, melting point
243°C.

Example B32
20 Preparation of

N/jﬁlﬁ/o\l{
/ H
N

A
$

O compound 128



/ OO Co. No. 13; Ex. [B14]; mp. 238C Co. No. 14; Ex. [B15]; M#=373 R p
NS Nyk I-) "I OY 1l /INHO' NH ~~_ Co. No. 15; Ex. [B16] 0,-S.,-,O SN N
\ H H NH2wo/o3pdFds22 N OH O O 1 / Co. No. 16; Ex. [B I] Co. PRO/EPAY02SEX. [B I]
H N)("-SH O1-,0/ / SNO O Np O(MNNH2 C2HF302 (1:1), Co. No. 18;

Ex. [B1] C2HF302 (1:1), Co. No. 19; Ex. [Bl] HO, NH HO, NH gP S C 0| \\' N

0 N%O p-~ +Mxt§%‘d¥%ﬁé’nﬁe&a¥é 1009@.00921 mEPFA(BEal,]S %R Me@ﬁjﬁ%ﬁ )
Co. No. 21; ~~\ SO

o temictiold 1008
y HN ; o(Eﬁﬂ) #@T@m ‘CEP"‘@te%E‘Pi H%( fyurSdil}en rs&fi S'Sllzfm \gasevlagorﬁte]i rrs
. C2HF302 (1yﬂe)dm§00mp@nd2133 Ex. [B 1] ; ms. 447 452 HO, NHON OCl - R
NNA\ O\ p\ NO

~

5 Example B33
Preparation of

R
NI
N Q ° O
Peadha e
Ho ™ N
© compound 129
A mixture of intermediate 102 (0.0005 mol) in TFA (1.2ml), MeOH (10ml) and DCM
(2ml) was stirred at room temperature for 3 days. Diethyl ether was added. The
10  precipitate was filtered off and dried, yielding 0.232g (94%) of compound 129, melting

point >260°C.

15



-NgUu Ld C HN NHO O O-~0O.C2HF302 (1:1), Co. No. 24; Ex. [B1]; ms.
.C2HF302 (1:1), Co. No. 25; Ex. [B1]; nms. 452 477 WD 03/076422

PCT/ EPO3/WD938764290- HO, NH O N O 001~ O\~ , HN ONb OPHDERI3/CBRHF302
(1:1), Co. No. 26; Ex. [B1l]; ns. .C2HF3088-(1:1), Co. No. 27; Ex. [B1l]; 533
nme. 437 HO NHHO NHI O/ "ZKk NSOOI/ NO3 OC ONFONIOF F

. C2HF302 ( 1:Taple k=4 listyghe o@npamads fhll ererpseparddde@@ingto:ohy of Ge.abdie 29; Ex.

[ B1] ; ms. x

ON+ ' 10 /Aﬁﬁﬁﬂ)%% ﬁﬂ?folml%gﬂbr&%%&n@er{{oéed‘g@t@é}%bﬂe I?l No%t:llds @ZHFBOZ
(1:1), Co. &pmpppndNumbeghx. [1%% 1 refsgrgd apthe sane Risthag, asrdpsc@br:dmth@Bm a
NN S / \ | fxdmples/CAHFD, adS@oRhe triflidroacetate $@lt. Some compounds have been

5  characterized via melting point (mp.), other compounds were characterized via Mass
Spectral data [MH"] (ms.).

Table F-1

O, @acelr e

O

Co No. 1; Ex. [B2] Co No. 2; Ex. [B3]

*O RN
N
w”
Co. No. 3; Ex. [B4], mp. 200°C Co. No. 4; Ex. [B5], mp. 210°C
| .
||/N l H N\ N N>S§ OO
N\Q “ I /j\l/ O (0]
0 N HO™
o]
Co. No. 5; Ex. [B6]; mp. 252°C Co. No. 6; Ex. [B7]; mp. 265°C
JOH )4
s O
B o
A 1
S
o]

Co. No. 7; Ex. [B8] Co. No. §; Ex. [B9]
fﬁ? i?
~N
N A(O
Ny
OH
Co. No. 9; Ex. [B10]; mp. 226°C Co. No. 10; Ex. [B11]; mp. 179°C

HO—NH
N N
HO™

f R
1 L
%O 100 y;@u

O

Co. No. 11; Ex. [B12]; mp. 196°C Co. No. 12; Ex. [B13]; mp. 197°C




. C2HF302 (1:1),

[B1]; ns.

. C2HF302 wo:op7642n. No. 34; Ex.
HNNM.2 HOO 0 .C2HF302 (1:1),

[ B1]; ms.

Co. No. 37,
F QNNN? O @
ms. . C2HF30
I 1 O-NN
[B1]; ns. .
NH F O/

Co. No. 32; Ex. [B1l]; ns.

. C2HF302 (1:1),

Co. No. 33; Ex.

457 441 Q-N N\ N~SSN~/NNp +O OHN"ONMN\ HN HOO O HO O
. C2HF302 (1:1), PCu/EPMBO02536; EX.

[BI]; ms.

457 452 HO, NH C | ~-NN/\

Co. No. 6. Ex.

N+ O\ O- gO2

[ B1]: ns.

0- 1/-\ PCl
T C2HF302 (1:1),

Ex. [Bl]. ms. 483 451 VIO 03076422 PCY/ EP03/ 02516 -91 FF|\
IS- - N+000- 0 HN MG C2HF302 (1H%qégm No. 38; Ex. [B1];
2(11L Co,.n{ vis@ B1] | ms. O\ITP\ N N +{11
N%\'/@ pHN HNHOOHOO-_ .
B .| . c2HF302 (1 1) . 40; Bx.
|c2HE (2:1), Co. No. 417 Ex. [Bl] ms. 452 533’ HO. _NH_F_HO,
- FCo N9. \BNEx. [B14]; mp. 238°C Co. No. 14; Ex. [B15]; MH'=373

%
(\
YN\) O O o<

_NH

HO
Co. No. 15; Ex. [B16]

Co. No. 16; Ex. [B1]

Co. No. 17; Ex. {Bl]

Oy, ,0

S\
SSAY
\Q(NwNHZ

O

O r

N\)

C,HF30; (1:1), Co. No. 18; Ex. [B1]

CoHF307 (1:1), Co. No. 19; Ex. [B1]

HOL
NH

© /Y, P s
N/ %

‘O \O

HO.
NH

OAQU y

N+
0 Y0

)

.CoHF30 (1:1), Co. No. 20; Ex. [B1]; ms.

.CoHF307 (1:1), Co. No. 21; Ex. [B1]; ms.

447 457
HO\
Y VaR 4 Iy
D‘ . ™ o I\
ca” 8 o o N N——Q
HO © O’N\O O—I‘Q\
0
.CoHF307 (1:1), Co. No. 22; Ex. [B1]; ms. {.CoHF307 (1:1), Co. No. 23; Ex. [B1]; ms.
447 452
HO- o
I -0 ci Q‘—N/_\N N?
° M f 2 o
N N§ cl HN
_ N& 0 HOI o

.CoHF307 (1:1), Co. No. 24; Ex. [B1]; ms.

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

452

477




-0 N 10 -0'N Qo .C2HF302 (1:1), Co. No. 42; Ex. [B1]; ms. .C2HF302 (1:1),
Co. No. 43; Ex. [B1]; ns. 475 421 HO NHC O O, Ol \ ~\ / ~0-~ NO
\-% O Cl wibos/o®@422 p-N+ N\ HOO ... _........ ....... .. _. PCT/EPCR26$5802

(1:1), Co. No. 44; Ex. [B1]; ms. .C2HF3Q@ (1:1), Co. No. 45; Ex. [B1]; ms.
458 481 O CN Nt S-N NN _Cl HN\ p OHN_HOHOQ C2HE302 (1:1), Co. No.

46; Ex. [B]]]; HONbCZHF302 (1:1), Co. No. 47 Ex. _[B4]; . 4415457 H(
00-N N+ O NH\ 0 N-S HONONO -0 O/o (8 . No. (48;

Ex. [B 1]; |ms. C2H \J]_i No. 49; 481 WO
03/ 076422 RHCT/ EP03/ 02 16 O + 11 N N+ NC b O Lgﬁ‘ - O HN{HN
C~p HOOHQ_Q.CZH (1:1), Co. No. 50: Ex. [Bl]; ns. CZHF302 (1:1Y),
Co. No. 51;|-®&HF{®Bi(l;1)n€o. Nd.22b; EX7[BlIY; m¥, NEQHFngz (1:B, Ce. NoQ?NEXI— [BIJ] F HN
- 0 533 ms.437
“NH HO\NH
o 0 !
)Qnmw—é' ° /_\ ?&
_/ \ Z N-9
-o’N+*o © £ Ne Cl
O -0* \o
.CoHF307 (1:1), Co. No. 28; Ex. [B1]; ms. |.CoHF307 (1:1), Co. No. 29; Ex. [B1]; ms.
475 482
HO\NH
. . LV P
LO-E0Y A pN\o
{ S
, \o HO o]
.CoHF307 (1:1), Co. No. 30; Ex. [Bl];ms. .CoHF307 (1:1), Co. No. 31; Ex. [B1]; ms.
425
HO
NH
ol
o
M/ F
h — S“o' i N\_/N_\o/
o .O,NQO
.CoHF307 (1:1), Co. No. 32; Ex. [B1]; ms. |.CoHF307 (1:1), Co. No. 33; Ex. [B1]; ms.
457 441
Q
QQ L\ ¥ L\ N
g " % § %
0~—N¥
Ny % o b
.CoHF309 (1:1), Co. No. 34; Ex. [B1]; ms. [ .CoHF307 (1:1), Co. No. 35; Ex. [B1]; ms.
457 452
. o HOL
Cl \ \\_ /\ 7 o
cm i "o ©
H;\l N\_/ %

.CoHF307 (1:1), Co. No. 36; Ex. [B1]; ms. |.CoHF307 (1.1), Co. No. 37; Ex. [B1]; ms.
483 451




~+ F HO OO ~*O.C2HF302 (1:1), Co. No. 52; Ex. [B!]; ms. .C2HF302 (1:1),
Co. No. 53; Ex. [B1]; ms. 475 475 HOL NH O P, 9), H/ O9NrmN(Cl C-F 0 N
O -0 N~ WO0®07632HF302 (1:1), Co. No. 54; Ex. [B1]; ms. . @HEP02035161), Co.
No. 55; Ex. [B1]; ns. 458 481 HO, NH H®1-NH NN- OF NN / "ON 10 "0O
. C2HF302 ( Lty —CorrNor—56;— Bt —msr—€2BF382 (- :
[B1]; ns. |25 432NYHO NH NN+ O\ / 0[N SLOy
. C2HF302 (1} 1), NQ. 58; [B1]; ms.| . C2HF3024( & 1+
ms. 407 441 OS OO W HN-OH g\ -J \ / "
Ex. [B1] Cd. No. 61; . [BLYT mP. 228C|O~ r--\ O\ "N N,Q
/' \ "O\ / [HN -OH Co. No.up2% Ex. [B 1] Qo. No. 63; Ex. B
WO 03/ 0764 242c IR &5PRI0Ea1R0. 389 Fx OB ] Oms.J.CAFS T I €b. NﬂNs@Hzx [B1]; ms.
475 500
]
N+-O AR o
@“?é— @' p ~ 5O "%
0 M HN
HN Ho ©
HO O

.CoHF305 (1:1), Co. No. 40; Ex. [B1]; ms.

452

.CoHF309 (1:1), Co. No. 41; Ex. [B1]; ms.

533

HO\NH

'O’N o

.CoHF30, (1:1), Co. No. 42; Ex. [B1]; ms.

.CpHF307 (1:1), Co. No. 43; Ex. [B1]; ms.

475 421
HOL o .
== ‘é_ /—\ p
© f_\ P \l;>rg \_/N N:
N ?\ cl N o
o N+\o Ny Ho' o

.CoHF307 (1:1), Co. No. 44; Ex. [B1]; ms.

.CoHF307 (1:1), Co. No. 45; Ex. [B1]; ms.

458 481
Q\%_N/_\N ? O QM P
d s NS SN N N?
ol N © Q J %
HO  © .
o' ©
CoHF309 (1:1), Co. No. 46; Ex. [B1]; ms. | .CoHF305 (1:1), Co. No. 47; Ex. [B1]; ms.
441 457
o) HO~
o “—/ Y- e
HN = N\_/N_S\\
Ho 0 NE ©
o Yo

.CoHF307 (1:1), Co. No. 48; Ex. [B1]; ms.

421

.CoHF307 (1:1), Co. No. 49; Ex. [B1]; ms.

441




-4 -0Q N- "--NCo. No. 64, Ex. [Bl] Co. No. 65; Ex. [B1]; mp. 252C S-N
N O\ TG O~\/ ONHVOH \ HN-OHO \ O Co. No. 66; Ex. [B1]; m
. 231C Co.Whm3/06A422 Ex. [B1]; mp. 226C o O0S-N N O\ \O PCTEPHSBE O
HN-OH \ N =O Co. No. 68; Ex. [B1] Co. N09269 Ex. [B1] %r-\ OS-NNON/
~\ 0 -~ HN \ \-/ HN-OH 5 Co. No 7 Ex—fB1]+—mp.228C Co.No.
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30
Metabolism of drugs means that a lipid-soluble xenobiotic or endobiotic compound is
enzymatically transformed into (a) polar, water-soluble, and excretable metabolite(s).
The major organ for drug metabolism is the liver. The metabolic products are often less
active than the parent drug or inactive. However, some metabolites may have enhanced
35  activity or toxic effects. Thus drug metabolism may include both “detoxication” and
“toxication” processes. One of the major enzyme systems that determine the
organism’s capability of dealing with drugs and chemicals is represented by the
cytochrome P450 monooxygenases, which are NADPH dependent enzymes. Metabolic
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Specific HDAC inhibitors should not inhibit other enzymes like the abundant CYP
P450 proteins. The CYP P450 (E.coli expressed) proteins 3A4, 2D6 en 2C9 convert
35 their specific substrates into a fluorescent molecule. The CYP3 A4 protein converts 7-
benzyloxy-trifluoromethyl coumarin (BFC) into 7-hydroxy-trifluoromethyl coumarin.
The CYP2D6 protein converts 3-[2-(N,N-diethyl-N-methylamino)ethyl]-7-methox y-4-
methylcoumarin (AMMC) into 3-[2-(N,N-diethylamino)ethyl]-7-hydroxy-4-
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fixed each sample the radioactivity was expressed as a percentage of the mean value of the

controls. When appropriate ICso-values (concentration of the drug, needed to reduce the
30  amount of metabolites to 50% of the control) were computed using probit analysis for
graded data. Herein the effects of test compounds are expressed as pICsy (the negative
log value of the ICsp-value). All tested compounds showed enzymatic activity at a test
concentration of 10°M and 144 compounds had a pICsp > 5 (see table F-2).

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

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

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



concentration of 10.6 M For active conpounds, the experinents were
repeated to establish full concentration-response curves. For each

experi merwp osond4enl s (containing no drug) and a bl ank i neayatPosmesie
(containing no cells or drugs) were run-jon- parallel. The blank val ue was
subtracted fromall control and sanple values. For each sanple, the 30 nean
val ue for carelifgrabeniassays Gontolsisaniemed A2A789 CQM@MMmcmMmﬂage

of the nearblafﬁhusmfa%dméo%% &1§:Mt1ﬁewgs0&1§swed ¥ IﬂPHJ I‘A@%&flﬁleto

| C50-val ues (concentratign ug, needed to re

50% of the @H%FF‘EHWP%FIQ edrM@ﬂwwd 1 MyNag| puffesed 59511}519 éfw@rlgd&!(blata
(Fi nney, D. N)wﬂrp} &edﬁﬁﬂlry ﬁt}srbv;?dﬂgfrgﬂlMg&ﬁ pter 10, G aded R;aspops;as -
Canb d it Canbr.i ects o es
CamoundE anpedmanadab SRenaraat paecaldakingie Sy bl Tl isioin Tho

| C50- val ue) CvaesCamfer Ceiitee, PesisgtyanianpS Afdsers loledd creRPMId64@aiedivint y at a

F2) W0 a1 o5 Sy pb B, SELBAAGR A Bl l( kel R

aqueous mediGglls wercutingly kepfias manolayet @@turemt B7%} inca lowmidified 5eh €20,

st ock-sol uti h @@9
added t 10(38%@5%& @eﬁi%ﬁga@%g@&gﬂﬁéearw%L%émgda%gﬁld/ED m xe l(tl n t?’ue second
di | uti ot st é‘ﬁlo %‘? ‘g Hedin IS)‘PBIFmFWé verg Qhtaiged fromdrfesTechnolasies.ueelher

dlhspen?]eddl Wweidfied offgsiphahn cohfatmiiioluk Heermined udn@t@d Genx®dbe Fi nal 1y, in
the thnir

t d dilut t
further dilu )g%pfaﬁma?&%[}%f:ug gﬁ%ﬂp&%‘gf ﬁ’%ﬁgnfﬂi‘sf Zscga 7. I4 ;nldoz‘l >S<e§p \,gllals
di | uti ons weels pere ssedasdniNUNG-" @eivellpiuitteplateniSudpldrelife Rechmologtes) rakt
di lution st QFPO\L&?totﬂEFHC% thé ;ﬁéstxr: r&@e&%‘?@)&&ﬁﬁ?ﬂ&‘a%} fglgﬁlqu&'&létl'ﬁg célls 33%? wer e

neasured with a ne oneter.,

conpountP t oWeldna (H‘étalo‘&i%? 85@0 irpediym. Bftes gelbadhepien tq thsipditesy mefhyaswas; nent s
a ranki ng i shaeed @ﬁmgs M dlokobleRGSAse a@&@lﬁ@ufmﬁl Vdlake BF 200 S0/~ WL,

obt ai ned a scor,e of nd for this co irst dilution. is clear.
Crroounds i cysof ifeataiot Shachity Sl Firen ok 200§ lredif medbmind Ghg density
corrpounds thmiﬁlablsl;mywm aﬂsesseﬂusngLﬁlmmmedandytﬁeeme 20idl MTDN i S

cl ear. &hWa gudeg\%égie%gng e fﬁgﬁ%i-ﬁ&@at%d fgxci)ﬂ&]ré){a 3ho@ng for these

corrpounds bot ITs on are unclear.
sol ubi 13G y dewwe@%eawa@lmgpm@%me btquTﬁe@@azemmummz showed a

score of 3, sctmtblh&é& %y\wdﬂﬁﬂx &F 5GA78y e %fﬁ%lﬁ&e@lwqf@éw ot 9@4@) sepee of 1

(see table F g) % eC4b(FaraIIeI art‘\a i al “merbrane perneability
anal ysi s Th&! Plsste %%WF@SS ekan; fgr, it minen 3 gigroplateshakeg apd %I@E?TB?PCGWS MM in
100 % DWVBO) 540nminhew adi rhess@dd luslngaﬁiEﬁpuc\%LWelDﬁpeE’fr@momaéﬁEeplﬂmt&ipﬁth&%ﬂ m

f
Concont rat oNuREk StoepRieit o8 B 1B cthlc LoctirhpRll o bR B NS ) ot e,
150 | &5 bufepbeatoaeliadipsinitd smt:msg pamseas, MmpﬂundAMnEas&mémmng\lﬁﬁxed

perforned. Jheeaadiodloftb€ MUk %u%%@ﬁﬁ&r ﬁﬁ%x%ﬂ’neﬁt?@eﬁl r@ﬁé?itemé u sed as

reference plate. Al nmeasur enents we donée 1 n resi st ant P
(supplier: ‘E%"gﬁlé iy} concentration-respopsercur s KOrakh srepssmeatrepntraly CPW@W@ erence

plate, 150 ho difug) hed siblabk Gdubaivpl(€sntiBig no cells or drugs) were run in parallel. The

blank value was subtracted from all control and sample values. For each sample, the

30  mean value for cell growth (in absorbance units) was expressed as a percentage of the
mean value for cell growth of the control. When appropriate, ICso-values (concentration
of the drug, needed to reduce cell growth to 50% of the control) were computed using
probit analysis for graded data (Finney, D.J., Probit Analyses, 2™ Ed. Chapter 10, Graded
Responses, Cambridge University Press, Cambridge 1962). Herein the effects of test

35  compounds are expressed as pICsg (the negative log value of the ICsp-value). Most of
the tested compounds showed cellular activity at a test concentration of 10 M and 129
compounds had a pICsp = 5 (see table F-2)
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vol unmes of ice-cold 0.1 M phosphate buffer (pH 7.4) using either a

Potter-S (Braygock §a§‘111p){és (ﬁﬁ@.\d@?@ﬁd"ﬁf‘& a%t&ﬁfsbﬁfﬁgﬂ%fsg lnﬁ\/I(?ﬁ 160 3’%?@" all

Omi - M x hom)%enl ser, sec. In ases, the vesse s kept
in/on ice WEKidilyiedia ar?@%@’éﬂloigf‘i B platsccontaining 2 aulof pb Agipons befferver e
centrif ugedsy%tenQQHGl of p31 7.91(PSR4 Syﬂeth%llﬁion‘t:cﬁcbk&tdﬁﬁ(p@OﬁW vall centrifuge

or Bec racentri fuge e res It|n t was stored at. -80 C
and i skit?;y B o HmRles Wefgadq“ﬁﬂ g’?‘fﬁ%’gﬁblﬁ@ ?ﬂ‘l‘f{ é’?aség%i dtp d at
100. 000 x ga!bear blaak hﬁVnuqure(merﬁ:)Naspmrﬁmd Baakaften the buffec ens distargel anthe
resul ting SHE i halhse¥As r&@feﬁéé‘ﬁllﬁt}é. AR R R Hen@ W858 UV-resistant

plates (supplier: Costar or Greiner).

After the blank measurement of the reference plate, 150 pl of the diluted samples was
30  added to the reference plate and 200 ul of the diluted samples was added to donorplate
1. An acceptor filter plate 1 (supplier: Millipore, type:MAIP N45) was coated with 4 pl
of the artificial membrane-forming solution (1,2-Dioleoyl-sn-Glycer-3-Phosphocholine
in Dodecane containing 0.1% 2,6-Di-tert-butyl-4-methylphenol and placed on top of
donor plate 1 to form a “sandwich”. Buffer (200 ul) was dispensed into the acceptor
35  wells on the top. The sandwich was covered with a lid and stored for 18h at room
temperature in the dark.
A blank measurement of acceptor plate 2 was performed through the addition of 150 pl
of buffer to the wells, followed by an UV-measurement. After the blank measurement
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25  Sorvall Omni-Mix homogeniser, for 7 x 10 sec. In both cases, the vessel was kept in/on

ice during the homogenization process.

Tissue homogenates were centrifuged at 9000 x g for 20 minutes at 4 °C using a Sorvall
centrifuge or Beckman Ultracentrifuge. The resulting supernatant was stored at -80 °C
and is designated ‘S9’.

30  The S9 fraction can be further centrifuged at 100.000 x g for 60 minutes (4 °C) using a
Beckman ultracentrifuge. The resulting supernatant was carefully aspirated, aliquoted
and designated ‘cytosol’. The pellet was re-suspended in 0.1 M phosphate buffer (pH
7.4) in a final volume of 1 ml per 0.5 g original tissue weight and designated
‘microsomes’.

35  All sub-cellular fractions were aliquoted, immediately frozen in liquid nitrogen and
stored at -80 °C until use.

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

) x 100). Compounds that had a

Compound that had a metabolism between 20 and 70 % were defined as intermediately
stable and compounds that showed a percentage metabolism higher than 70 were

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

35 % metabolism). These reference compounds were used to validate the metabolic
stability assay.
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P450/ g prof 8hgcl(gnan21WAF 1 antibody) was pipetted into each well. The wells were incubated

at room temperature for 1 hour and then washed three times with 1x wash buffer. The
400x conjugate (peroxidase streptavidine conjugate: 400-fold concentrated solution)

30  was diluted and 100 pl of the 1x solution was added to the wells. The wells were
incubated at room temperature for 30 min and then washed 3 times with 1x wash buffer
and 1 time with distilled H,O. Substrate solution (chromogenic substrate)(100 pl) was
added to the wells and the wells were incubated for 30 minutes in the dark at room
temperature. Stop solution was added to each well in the same order as the previously

35  added substrate solution. The absorbance in each well was measured using a
spectrophotometric plate reader at dual wavelengths of 450/595 nm.

For each experiment, controls (containing no drug) and a blank incubation (containing

no cells or drugs) were run in parallel. The blank value was substracted from all control
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i nhi bi tion gns@righ walel hom ﬂﬂ%ﬁd%eﬁ&sﬁﬁkvavmgﬁlo@?@ﬁgl% REb&R81e02516
-114 Table E-2: abl_%e?g sts t e results of t hat were

tested accofipniplio= wes iic Uéeé o o somggu tgﬁﬁi%%“‘t%l | ul ar
Sol ubi ity TREChIsHY Fof tRECYPRDY pRAGIK Romprises per well 6 pmol P450/mg protein (in

0.01M NaKphosphate buffer + 1.15% KCl), an NADPH generating system (0.41 mM
25  Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphate dehydrogenase, 0.0082 mM
NADP and 0.41 mM MgCl,.6H,0 in assay buffer) and compound in a total assay
volume of 100 pl. After a 5 min pre-incubation at 37 °C the enzymatic reaction was
started with the addition of 3 uM of the fluoresent probe substrate AMMC in assay

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

30 terminated after addition of 2 volumes of acetonitrile. Fluorescent determinations were
carried out at an excitation wavelength of 405 nm and an emission wavelength of 460
nm. Quinidine (ICsp-value < 5 X 108 M) was included as reference compound in this

experiment.

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

35  0.01M NaKphosphate buffer + 1.15% KCI), an NADPH generating system (3.3 mM
Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphate dehydrogenase, 1.3 mM NADP
and 3.3 mM MgCl,.6H,0 in assay buffer) and compound in a total assay volume of 100
ul. After a 5 min pre-incubation at 37 °C the enzymatic reaction was started with the



pl C50 pl C50 1 6.482 <5 2 7.147 5.713 1 3 <5 <51 4 <5 <52 5 <5 <5 6
8.186 7.336 2 7 <5 8 7.587 5.642 3 9 <5 5.411 10 6.7 <5 1 11 <5 5.995 12
<5 5.086 WO 03H7@2855 1 14 6.621 5.237 3 15 7.332 6.971 PCTHPOx®S® 17 <5
6.117 1 18 <5 5.380 1 19 <5 <5 1 20 38321 6.38 22 <5 23 >5 24 >5 26

PRSI TS LR e R e T
activity actnopbatjorSyfG0eninh@€5 8t lo@m(temperature the reaction was terminated after
addition of 2 volumes of acetonitrile. Fluorescent determinations were carried out at an
excitation wavelength of 405 nm and an emission wavelength of 535 nm.
5  Sulfaphenazole (ICso-value = 6.8 X 107 M) was included as reference compound in this
experiment.
For initial screening purposes, compounds were tested at a single fixed concentration of
1 X 10" M. For active compounds, the experiments were repeated to establish full
concentration-response curves. For each experiment, controls (containing no drug) and
10 ablank incubation (containing no enzyme or drugs) were run in parallel. All
compounds were assayed in quadruplicate. The blank value was subtracted from all
control and sample values. For each sample, the mean value of P450 activity of the
sample (in relative fluorescence units) was expressed as a percentage of the mean value
of P450 activity of the control. Percentage inhibition was expressed as 100% minus the
15 mean value of P450 activity of the sample. When appropriate, ICso-values
(concentration of the drug, needed to reduce P450 activity to 50% of the control) were
calculated. Four compounds were analysed in this assay. For only one compound an
ICso-value of 7.9 X 10"® M could be determined with the CYP3A4 protein.

20  Example C.8: A 2780 mouse xenograft model

Immunodeficient mice were injected subcutaneously with A 2780 ovarium carcinoma
cells (107cells/200ul/mouse). Subsequently they were orally treated with 10, 20 and 40
mpk of compound once daily between day 4 and day 32. The compound was dissolved
25  in 0.9 % NaCl, 20 % B-cyclodextrine. On day 32 tumours were harvested and
individual tumour weight of each mouse was determined. Each experiment included 10
mice.
Two independent A2780 xenograft study dosing compound No 6orally at 10, 20, and
40 mpk once daily showed a strong antitumoural effect at all doses, with a maximal
30  inhibition once at 20 mpk, and once at 40 mpk.
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pIC50 pIC50

1 6.482 <5

2 7.147 5.713 1

3 <5 <5 1

4 <5 <5 2

5 <5 <5

6 8.186 7.336 2

7 <5

8 7.587 5.642 3

9 <5 5411
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11 <5 5.995
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13 <5 6.355

14 6.621 5.237 3

15 7.332 6.971 2

16 <5 <5
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18 <5 5.389 1
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20 >5

21 6.38

22 <5

23 >5

24 >5

26 >5

28 5.265

29 >5

30 >5

32 5.835

33 >3

37 5.624

42 >5

43 >5

44 >5




Co. No. Enzyne Cellular Solubility activity activity Score 1C50 I C50 92
7.876 6.141 93 7.464 6.342 3 94 7.497 6.661 2 95 7.363 5.957 3 96 7.49
6.475 3 W0 0309382 6. 903 98 7.054 6.448 2 99 7.316 6.617 PCTHPO3/®5IFL 7.237
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55 >5
56 <5
57 >5
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60 6.247 5344 3
61 6.255 5.555 2
62 5.409 6.416 1
63 6.215 5.731 1
64 5.753 5.05 3
65 5.775 <5 3
66 6.197 5.877 1
67 5.177 6.068 1
68 6.908 5.911 1
69 5.978 <5 3
70 5.914 5.391 3
71 6.449 5.608 3
72 6.346 6.026 1
73 6.212 5.402 1
74 5.841 5.584 2
75 <5 5.163
76 6.227 5.867 1
77 5.937 5.149
78 6.306 5.904 2
79 6.238 5.368 1
80 5.961 5.909 1
81 6.873 5.887 1
82 5.821 5.968 3
83 6.157 5.886 1
84 <5 <5
85 <5 <5
86 <5 <5
87 <5 <5
38 6.481 5.547 3
89 6.423 5.217
90 7.467 5.953 3
91 7.688 6.106 3
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93 7464 342 3
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95 7.363 5.957 3
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98 7.054 6.448
99 7.316 6.617
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101 | 6671 6.994
102 | 7.162 6.452 2
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108 | 8.117 6.679 1
109 | 7.176 6.588 2
110 | 7713 6.352 2
111 | 7.561 6.357 1
112 7.54 6.482 3
113 <5 <5
114 | 7.428 6.125 3
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18 | 6741 5.276 3
119 | 5215 <5
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125 | 8659 7.031 2
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128 | 8078 7.09 2
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137 7.169 5.951 2

138 7.545 6.604 2

139 7.612 7.258

140 7.739 7.001

141 7.125 6.004

142 8.01 6.543 3

143 7.002 5.879 3

144 8.428 7.089 3

145 8.06 6.555 1

146 8.565 6.926

147 6.765 6.159 1

148 7.94 6.755 1

149 8.175 6.843 2

150 8.011 6.784 2

151 8.152 6.864 3

152 8.156 6.785 3

153 8.7 6.561

154 8.869 7.194 1

155 7.939 7.06

156 8.568 7.523

157 8.228 7.017 3

158 7.784 6.351 2

159 8.61 7.018 3

160 8.272 6.556 2

162 8.215 6.933 3

162 7.83 7.039 1

163 8.553 7.37

164 8.308 7.316 2

165 7.947 7.255 1

166 7.969 7.212 1

167 7.579 6.968 3
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pol yet hyl woa3gbesenl i s
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nmol ten and dissolved in 75 ml of

Then t here
10 g of

@cahiros/aases hane.

The latter solution is added to the 15 fAd&$mer and then there are added 2.5
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concentrated col our suspensi ¢ n&aﬁg th]:g% ole is l%mogenapgldy he tabl et
cores are coated with the thus obtai SHVRY xt urEiYlH a appar at us. WO
03/ 076422 PCT/ EP03/ 02516 -120- d ai npld50 A|copifd0nd of for mulp (1), 4 R\
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i someric forms thereof, wherel 6 Q 83 218 and_%hen is O then a
direct bond is intended; t islGO 1, :8223 of 47ARH when t3is Ol then a
direct bond is intended; each l@li g nigg9gen og33p epch Xis njf trogen or
each Y is nitrogen or -CH 26 s frogen, orr R—T35 =0 NR RB,
“N(H (O R9, -C(O-Cl_6al kanpmﬁ SH 8;5%61m~( ri?ﬁé’h-g , 3
-NR10C( O) C1. 6al kanedi yl SR9, - NFIHB)C( O) @4RB OH) RI7.092 anpt her3 Zn- chel at i ng-
group 25 wherein R7 and R8 afe jgach ||gcbqgenden7 bys sel ected from hydrogen,
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napht al enyl sul f onyl pyrazi nyl { _dF2 ils " A.14brett ®82 of a Bivaldnt radical
sel ected from Cl_6al kanedi yl | agpno, casbonyl 3H or| am nocarhonyl; WO
03/ 076422 PCT/ EP03/ 02516 181 7098 6.925 3
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183 7.631 5.634 2

184 7.22 7.202 1

185 6.417 6.795 1
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-121 each R3 represents a hydrogen atom and one hydrogen atom can be
replaced by aryl; R4 is hydrogen, hydroxy, am no, hydroxyCl-6al kyl,
Cl1- 6al kyIWOCO:k/O@ﬁalzkyl oxy, arylCl-6alkyl, am nocar bonyl , hy’(trrmwrjmslnonyl
am noCl- 6al kyl , 5 am nocar bonyl C1- 6al ky1 9ydr oxycar bonyl Cl- 6al kyl ,
hydr oxyam nocar bonyl, Cl- 6al kyl oxycar bonyl C1- 6al kyl am noC1- 6al kyI or
di (Cl- 6al kylD. ﬂngm_m@hoﬁakémblb Film-coarcddibtas  sel ect ed from 5)s R5)s R6)S 6)s
A NL I N 10 (a-1) (a-2) (a-3) (a-4) 6)S R6)s /R6 )s NN~ /R6 N NH O
(a 5) (a-6) (a-7) (a-8 ©6)S R6)S 6)s 6)s S. S. O O (a-9) (a-10) (a-11)
(a-12) 15 ErepartipsoRBbletedrs O ON N. N. ; N~ H ~> (a-13) (a-14) (a-15)
(a-16) 6) S ARR)qureld? 100 okla@))ﬁlg\)urﬁiéffbﬁﬁula(l')\' @Oélgct%jar(cﬁlo%)%?%lcﬂ?s 19) N
1

(a-20) WO 03/ 076422 PCTTE
(a-23) )% (&ipedwell and thereafter humidified with a solutlon of 5¢gso

um dodecyl sulphate
and 10 g polyvinyl-pyrrolidone in about 200 ml of water. The wet powder mixture is
sieved, dried and sieved again. Then there is added 100 g microcrystalline cellulose and
15 g hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,
giving 10.000 tablets, each comprising 10 mg of a compound of formula (I).

10 Coating
To a solution of 10 g methyl cellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethyl cellulose in 150 ml of dichloromethane. Then there are added
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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NN ONS (a-36) H (a-32CT(EROBBISI6) S
a-39) (d287) (a-38) R6)s RR 5)s 10 6 R6)
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1. A compound of formula (I),

4
e 0
\‘I Y/>——L—N z r(ca?)z)t—@ D
RZ

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

chemically isomeric forms thereof, wherein
10 nis 0,1, 2 or3 and when n is 0 then a direct bond is intended;

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

each Q is nitrogen or
15

each X is nitrogen or ;
each Y is nitrogen or ;
20  each Z is nitrogen or ~;

R is —C(O)NR'R®, -N(H)C(O)R’, -C(0)-C;.salkanediylSR’, -NR'°C(O)N(OH)R®,
NR'°C(0)C) galkanediylSR’, -NR'°C(0)C=N(OH)R’ or another Zn-chelating-
group
25 wherein R’ and R® are each independently selected from hydrogen, hydroxy,
Ci.6alkyl, hydroxyCj.¢alkyl, aminoC,_ ¢alkyl or aminoaryl;
R’ is independently selected hydrogen, Cy.salkyl, C;_¢alkylcarbonyl, arylC, alkyl,
Ci.salkylpyrazinyl, pyridinone, pyrrolidinone or methylimidazolyl;
R'is independently selected hydrogen or Cyealkyl;
30
R?is hydrogen, halo, hydroxy, amino, nitro, Cjalkyl, C;.salkyloxy, trifluoromethyl,
di(Cj.¢alkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl,

-L- is a direct bond or a bivalent radical selected from Cy.galkanediyl, amino, carbonyl

35 or aminocarbonyl;
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S
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pyrrolidiny yl; i di nyl C1_6al kykpoxy; pyrazolyl; i opyrazol yl ;
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aryloxy or aryl; pyrimdinyl; tetrahydropyri X
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t hi ophenyl; thi ophenyl substituted wit h d| (C 1- 6al kyl ) am noC 1. 6al kyl (C

1 6al kyl)am,noC 1. 6al k C1- 6al kyl ) am noCl_6al kyl ,
Cl. 6al kyl pirrg &fPWP&&/@ﬁl% 8"?19‘6%5(9@%""6& kyl pi perazi nyl C 1. 6al kyl ,

hydroxyC 1. 6alkyl oxyC 1. 6al kyl pi perazi nyl C 1. 6al kyl, 30

di (C1_6p kyp)am my in all\%l

Cl. 6al ky oxyp| i §| nygmbgd)f%/%&ka%& R6 I(E(lo)gép

hydr oxyCl_6al kgm (P&h- ka}kf)nadl}’h‘iﬂfl R @)CRN(OH)R or another Zn-chelating-

di (hydroxyCl- 65 I yani noCl_6al kyl ; furanyl; oxazolyl; pyrrolyl; pyrazolyl;

pyridinyl; pyri d| nyI ;Substi tuted with Cl 6a| kyl oxy; quinolinyl; indolyl;
phenyl ; phenyYheseiB & |apdtRearwa@h inglegendepgy &Je%%%@mﬁﬁ@gm e droxy,

i ndependent |y l@ﬂf@@@@alk}ilp@ﬂa’iﬁnb@l @11( m no Cl_6al kyl, C1_6al kyl oxy,

hydr oxyCl 4gbk trlfl yor.Q thy t

di (CL_ 44l ky ? %Yﬁa g RyVEREY: ghin &1“‘ ﬁ&ﬁ]%aﬁv@bﬁﬁvmwthyi or

PCT/ EPO3/ 0251611(0121581(By1)d'n(n6; 1. 4al kyl ) ami noC 1. 4al kyl, di (C 1. 4al kyl ) am noC

1. 4al kyl (C 4al kyl i noC
L4511 (© b vt bl A S5 )2 0

1. 4al kyl pi per EMbePYle 1. 4al kyl |
R*is hydrogen, hydroxy, amino, hydroxyCj_ealkyl, C;.galkyl, C;.galkyloxy,

25 arylCy_galkyl, aminocarbonyl, aminoC_galkyl, C;.¢alkylaminoCy.galkyl or
di(C;.galkyl)aminoCi_galkyl;

—® 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),
(a-21), (a-22), (a-23), (a-24), (a-25), (a-26), (a-28), (a-29), (a-30), (a-31), (a-32),
30 (a-33), (a-34), (a-35), (a-36), (a-37), (a-38), (a-39), (a-40), (a-41), (a-42), (a-44),
(a-45), (a-46), (a-47), (a-48) or (a-51);
each s is independently 0, 1, 2, 3 or 4;
R’ is hydrogen; halo; hydroxy; amino; nitro; trihaloCy_galkyl; trihaloCy_galkyloxy;
Ci-ealkyl; Cygalkyloxy; Cy.galkylcarbonyl; Cj_galkyloxycarbonyl;
35 Ci.ealkylsulfonyl; hydroxyC_galkyl; aryloxy; di(C;.galkyl)amino; cyano;
thiophenyl; furanyl; furanyl substituted with hydroxyC_galkyl; benzofuranyl;
imidazolyl; oxazolyl; oxazolyl substituted with aryl and C;_galkyl;



di (hydroxyCl. 4al kyl ) am noC1. 4al kyl , pyrrolidinyl C1_4al kyl ,

pyrrolidinyl C1_4al kyl oxy, norpholinyl C1_4al kyl oxy, norpholinyl C1_4al kyl,

/- (CH2), WON3B76424_4al kyl pi per azi nyl C1_4al kyl, or the centPCalEPORD By nay
al so be bridged (i.e. formng a bicyclil@8npi ety) with a methylene bridge.

10 6. A conmpoupd ai.m wher s 1 t is O
each Z is nﬁl ;J ¢ Gaggylﬁﬁ%b qet@(z@ﬁkl%yaqiim% plyléroﬁ@/ E‘?‘]m P! is a direct
bond; each R3 CAsarlbxirr@sldwﬂlsylapllprymmgbrClagabﬂyipIWazmylhydrogen is a radical
el ected from sisetdzin each R5 and
SR6 are mdepen‘g ntI lalkélg)%g Tr%ﬁ?ﬁl@dg@&ﬁﬁﬁ{}ﬂ?ﬁ%&ﬁ P%ra%?]'nl}'ophenyl
substituted wifupstifu eéwlthmqu?aﬁbsﬁ@@ms&alekw frogy Cy 6alk}’1 or trihaloCy_galkyl;
C1. 6al ky3 pi per@:ﬂ&ﬁ(}lcﬁyrﬁﬂ;hﬁxhbsutmcﬁwhc Elﬂzslnbky, %h%wbr ar§kBSfiidihpd Wi th

S

one substitue |ndependently sel ected
4al kyl ) ani noc19useliapidrqole;phei; Qranh@yyl)sahstﬁbted cwth(cme T W0 Rupistitaents oC
1. 4al kyl, 20 dm(l@ibndaitlwde)eawd foGlhaAa) Ryia(ksl, Gajakyloxgor aoflbordmbkyl;

pyrrolldlnyG: d|n lCl al.

Cl_4al kyl pi pera 1N §$/°81h§§1 ’b&%fd"y’ Eﬂg E‘ﬁ?ﬁﬁa’lé@gﬂyh umfl?%l @Fké'?%yi 4, 5
and 6 sel ect edCf.sadnilcOnpdotery; Nmsalﬁylcmtbon)ﬂl0016m10ﬂ;®drbom 128, No. 144

No. 12430 No. . 164
No. 168 No. ]1%9“1%8“%%?‘ h Oxyjé;)‘fal% argf%y’ (R hiRyhamita; Qno; iy Q.0
N N-N |/ / Bherylosphenyhsubstituted wWith onetorowo gubistimen®indeppideany sélected Co.

No. 100 VIO 03/5i4aR, ECTIEAO0 LaBAG:y or@hubiomdiyPoH SO N.S= TN N H 11N
'd- us, 0g,NJ C )C—T,-HQ:H))IH "

the central \—/ moiety may also be bridged (i.e. forming a bicyclic moiety)
with an ethylene bridge.
15

4. A compound as claimed in claim 1 whereinnis 1 or 2; tis 0, 1 or 2; each Z is
nitrogen; R'° is hydrogen; R? is hydrogen, nitro, Cy.salkyloxy, trifluoromethyl,
di(Cy.salkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; -L- is a direct

20 bond or a bivalent radical selected from Cy_galkanediyl, carbonyl or aminocarbonyl;
each R? represents a hydrogen atom; R*is hydrogen, hydroxyCj_galkyl,

aminocarbonyl, hydroxyaminocarbonyl or

di(C.galkyl)aminoCy_galkyl; is a radical selected from (a-1),(a-7), (a-9),
(a-10), (a-12), (a-14), (a-19), (a-20), (a-21), (a-22), (a-23), (a-30), (a-34), (a-49) or

25 (a-50); each s is independently 0, 1, 2 or 5; each R and R® are independently
selected from hydrogen; halo; nitro; trihaloCj_galkyl; trihaloCy.galkyloxy; Cy_galkyl;
Ci-salkyloxy; Cy.galkylsulfonyl; (aryl)(Cy.galkyl)amino; arylsulfonyl; aryloxy;
arylC,_galkenediyl; di(C;_salky)amino; thiophenyl; thiophenyl substituted with
di(C;_galkyl)aminoC.galkyl(C;.ealkyl)aminoCy.galkyl,

30 di(C;.salkyl)aminoC,_galkyl, C;_salkylpiperazinylC,_galkyl,
hydroxyCi_galkylpiperazinylC_galkyl,
hydroxyC;_salkyloxyC,.¢alkylpiperazinylC;_galkyl,
di(C;.galkyl)aminosulfonylpiperazinylCy_galkyl, C;.salkyloxypiperidinylC;_galkyl,
morpholinylCy.galkyl, hydroxyC,_salkyl(Cj.galkyl)aminoCj_galkyl, or

35 di(hydroxyCj_galkyl)aminoCj_galkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl,
pyridinyl; pyridinyl substituted with Cy_galkyloxy; quinolinyl; indolyl; phenyl;



Co. No. 104 Co. No. 128 oo Jasp N(N1 11 i 1 ON HONNH HOB .O0.65

H20. C2HF302; Co. No. 144 .C2HF302; Co. No. 124 % Go ,0 S - rNYi | ~_f
N1 N /Nvoo3mhése2 Oer O H? NH H.O0.6 H20. C2HF302; Co. PRa/EP2Yd2506 2 H20

. C2HF302; Co. No. 125 o,\S$4,0 rN p cSI28NJ Y i/ HON\Y OYC O NHN
HOB N .0.5 HO . 1. 157 .0,3 1120. 1.2 C2HF3M2Co. No. 156

NOHN H( N E}ﬁenvlzﬁ“%t?‘ﬁ%%z“ﬂfh OHCNWW o thregsepsiituenisipgepspdently selggied fom . 0. 6

H20. C2HF302 Gmlo,Mmind,63.cMKyI0C) galbiaRy, RgdyokPOR 40RA 1 Grifluct3Rethgl, ~N-S N, p | J

H % YN H NY Nyubromethyloxy, di(Cy.salkyh)aminoCy_alkyloxy, di(C;_salkyl)amino,
di(C-4alkyl)aminoCy.4alkyl,

5 di(C-4alkyl)aminoC;_4alkyl(C;.4alkyl)amino,
di(Cj.4alkyl)aminoCy.4alkyl(C;_4alkyl)aminoC)_salkyl,
hydroxyCi_salkylpiperazinylC,_4alkyl,
hydroxyCj_salkyloxyCj.4alkylpiperazinylCy_4alkyl,
di(hydroxyC,_salkyl)aminoCj_salkyl, pyrrolidinylC,_salkyl,

10 pyrrolidinylCy_salkyloxy, morpholinylC;_salkyloxy, morpholinylC;_4alkyl,

/G

Ci-salkylpiperazinylC;_salkyl, or the central j—g moiety may also be
bridged (i.e. forming a bicyclic moiety) with a methylene bridge.

5. A compound as claimed in claim 1 and 4 wherein n is 1 or 2;tis 0, 1or2;each Z is
15 nitrogen; R' is hydrogen; R? is hydrogen, nitro, Cy_galkyloxy, trifluoromethyl,
di(Cy.salkyl)amino, hydroxyamino or naphtalenylsulfonylpyrazinyl; -L- is a direct
bond or a bivalent radical selected from C;_galkanediyl, carbonyl or aminocarbonyl;
each R? represents a hydrogen atom; R*is hydrogen, hydroxyC;_galkyl,

aminocarbonyl, hydroxyaminocarbonyl or

20 di(Cj.ealkyl)aminoC_galkyl; -® is a radical selected from (a-1),(a-7), (a-9),
(a-10), (a-12), (a-14), (a-19), (a-20), (a-21), (a-22), (a-23), (a-30), (a-34), (a-49) or
(a-50); each s is independently 0, 1, 2 or 5; each R® and R® are independently
selected from hydrogen; halo; nitro; trihaloCy_galkyl; trihaloCy_galkyloxy; Cy.galkyl;
Ci.¢alkyloxy; Cy_galkylsulfonyl; (aryl)(C;.¢alkyl)amino; arylsulfonyl; aryloxy:;

25 arylC,_galkenediyl; di(C;_galky)amino; thiophenyl; thiophenyl substituted with
di(C_galkyl)aminoC;.galkyl(Cj_galkyl)aminoC;_galkyl,
di(Cy.g¢alkyl)aminoCy.galkyl, Cy.galkylpiperazinylC;_galkyl,
hydroxyC_galkylpiperazinylC;_galkyl,
hydroxyCj_salkyloxyCj.salkylpiperazinylC;_galkyl,

30 di(Cy.¢alkyl)aminosulfonylpiperazinylCy_galkyl, C;.galkyloxypiperidinylC;_galkyl,
morpholinylCj_galkyl, hydroxyC;_galkyl(C;_salkyl)aminoC.galkyl, or
di(hydroxyC,_salkyl)aminoC.¢alkyl; furanyl; oxazolyl; pyrrolyl; pyrazolyl;
pyridinyl; pyridinyl substituted with Cy_galkyloxy; quinolinyl; indolyl; phenyl;
phenyl substituted with one, two or three substituents independently selected from

35 halo, amino, C.galkyl, Cj_galkyloxy, hydroxyC;_salkyl, trifluoromethyl,
trifluoromethyloxy, di(C_4alkyl)aminoC;_4alkyloxy, di(C;_4alkyl)amino,



HONNM~" HNI , INN O.0.7 H20.1.5 C2HF302; Co. No. 164 .C2HF302; Co.
No. 168 p\ "Il ~NS( NCOH ~Y""J N~ ~YIINJ i HC I i NONEHON, N
O O N 1. 1wOaBB3622 Co. No. 169 . 1.16 C2HF302; Co. No. 12PCTEPOMaESI6 (N 0 1
YNJ JN3 ° HOHORN | iN O .1.03 C2HF302; Qa0-No. 171 .0.94 C2HF302; Co. No.
170 8 r8 \ N_'g/ \ N\_[YNJNgI \' N YHON( HORNIT iN OO 1. 18
C2HF302; Co. NE(CrgkyDaminoCigalliyo2: co. No. 173 8. A conpound according to
claim1l, 2, 3,d#C; alkf)aaiifod, jhe1(©,NalkhBamoepound is conpound No 6. HO'N |
N o Compound 6., 58 9. har maceut i cal. conposj.ti conpri sing
phar maceut i cal ?')géh‘bay@ﬁ}aﬁﬂ?% ‘éﬁﬁ‘ryf(gﬁéalgwggglggba@?‘g@t ive ingredient a
t her apeut i cal | jydebx it jalkeglpipopaniniylGf_sadkyipnpound as clainmed in claiml to 8.
10 10. proc r ' hC onposition as clainmed in
claim 9A5wher ei ?P %ﬁpﬁ%&%ggh%@gﬁp%lcS’Eedp'_t"‘gl)lﬁyg carriers and a conpound as
claimed in cl adithyrexy(g.salkyaminoCpaalkyly pyrrolislinyl@ilsalityl.conpound as claimed in
any of clainms dyrdddidvior nfo eI Calkvib A 2 / EPO3/ 02516
ST 55,33 TSt 2o RN

-133 12. Use of" a corrpound "as "cl a n-any-o @i s or the
manuf acture of a nedicanent for the treat nenty/ of %r_d‘l i ferative di seases.

Cj.4alkylpiperazinylCj_4alkyl, or the central p— moiety may also be

bridged (i.e. forming a bicyclic moiety) with a methylene bridge.

10
6. A compound as claimed in claim 1, 4 and 5 wherein n is 1; t is O; each Z is
nitrogen; Rlis —C(O)NH(OH); R?is hydrogen; -L- is a direct bond; each R?
represents a hydrogen atom; R*is hydrogen; is a radical selected from (a-
1) or (a-20); each s is independently 0 or 1; each R® and R® are independently
15 selected from hydrogen; thiophenyl; thiophenyl substituted with di(C;.

salkyl)aminoCj_galkyl, or C1_6alkylpiperazin‘y1C 1-salkyl; furanyl; phenyl; phenyl
substituted with one substituents independently selected from di(C;.
salkyl)aminoCi_4alkyloxy, di(C;_salkyl)amino,
di(Cj_4alkyl)aminoC; 4alkyl,

20 di(Cj_4alkyl)aminoC;_4alkyl(C,_4alkyl)aminoC;_galkyl,
pyrrolidinylC, 4alkyl, pyrrolidinylCy.4alkyloxy or C;_4alkylpiperazinylCy_salkyl.

7. A compound according to claim 1, 4, 5 and 6 selected from compounds No. 6 ,
No. 100, No. 104, No. 128, No. 144, No. 124, No. 154, No. 125, No. 157, No. 156,
25 No. 159, No. 163, No. 164, No. 168, No. 169, No. 127, No. 171, No. 170, No. 172
and No. 173 .

R0
N N//bN\ ‘/\ N’S,
AN 255
P )N/ v e ]

o HO

Co. No. 6 Co. No. 100

HO™




13. A process for preparing a conpound as clainmed in claim1, characterized
by 5 a) reacting an internediate of formula (I11) with an appropriate acid,
such as fwoposexaapl e, trifluoro acetic acid, yielding a hpdrmpraszsiaci d of
formula (l1-a), wherein Rl is -C(ONH(CHB10 R4 0 CF3BCOOH 0 Ox -(CH2)n h O
~ H-1/ O : O
Rz (l1-a) 120 b) catalytic hydrogenation gf an internedi ate lof ,formula (V)
wi th hydrogen in the presepge of a catallyst, such as, Pf(ﬁ ekarpl e,
pal | adi um gn car bon (10?»N,s" h the formation of a(mﬂdjr\’arﬁ‘c acid of

formula (I-Ja), whereign R Js ONH(OH)| Ré aiedHe.Jo \ x ~I-(CHz)n
>--L-N Z-S-| ((R)AFOHZY i 0 3] R2((VI) 4 BQ X _ (CH2n HH (\ Y>L
N _/Z-11- (JC(R3) "OR2 15 (I c) reactin i nternedi ate of
formula (VIfl ) witpHan internediate of forjnula NH3{O N CH3 ,N VIII whefein
"is ~N OH( ) Rs or n, O
Co. No. 104 Co. No. 128
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P 0\\5/})

O”I\ s

Ne, N
S : <7 TR
o N 0$¢N ’
,NH (Nj . /N\
\

HO
-’

HO

.0.65 HzO.CzI‘IFg,Oz; Co. No. 144 .CzI‘IFg}Oz; Co. No. 124

A0

RV
o OF
L L M
o 0 O g O
; A ; ~
/ @
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HN O in the presence of N -(ethyl carboni mdoyl)-N, N-di methyl -1, 3-

pr opanedi am ne, nonohydrochl ori de (EDC) and hydroxybenzotri azole WO
03/ 076422WBWBNEREB/ 02516 -134 CH3 N/ H N N~ (HOBT), ycalrbosgsac
conpound of formula (I-b) wherei N RLis-IB2HONHCH3t: HHI H "N\

LIOAL O\ N ] LOLION n 11

-~ \NN O N lN\ HN |\|’~ U U Ul O C P\4 P\4 NN A I'I \/I/df_lll = == . Y

X-1-(CH2)n L1 (( |-~- (C(RBh t A°| Y~L ~~Z - Rt A 20
Oit RR-GOH JK) l-b) 5 14 A npthod of_Hetkedipg or
i dentifying|a }H C\L a b| ol oaIl sanpl e CQLTC})IG det ectl ¥
measuring the f® tion of a _conp éf«betmeen eIIed conpouno as

oaneo

defined in ctarm and—a—HDAC—10—15—A-conbi-Nation—of—af—anti—ecaneer
agent s and LHWWW 84 inl any of CzHﬂ’a@zﬂCOlNoolﬁ

o:s,o ’ﬁ
N\) O N
H‘o \r O ‘\’N\ Ho’N Y \) O 0 Q

. 1.1 C;HF;0,; Co. No. 169 . 1.16 C2HF302, Co. No. 127

(\N’(ﬁ) ’ﬁ
Y M | Y e

HO

0 0
.1.03 C,HF;0,; Co. No. 171 . 0.94 C,HF;0,; Co. No. 170
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(\N’ﬁ | NI
N\'/N\) ° O NG N\’/Y":\/' © O 1!‘\'/
HO/EW(E%N O Ho’g | 2N O
0 o]
.1.18 CzI{F302; Co. No. 172 .1.17 CzI‘IF302; Co. No. 173

8. A compound according to claim 1, 2, 3,4, 5, 6 and 7 wherein the compound is

N N&No\é

\ Y
HO/N /N

0 Compound 6

compound No 6.

9. A pharmaceutical composition comprising pharmaceutically acceptable carriers and
as an active ingredient a therapeutically effective amount of a compound as claimed

in claim 1 to 8.

10 10. A process of preparing a pharmaceutical composition as claimed in claim 9 wherein
the pharmaceutically acceptable carriers and a compound as claimed in claim 1 to 8

are intimately mixed.

11. A compound as claimed in any of claims 1 to 8 for use as a medicine.
15



WO 03/076422 PCT/EP03/02516
-133-
12. Use of a compound as claimed in any of claims 1 to 8 for the manufacture of a

medicament for the treatment of proliferative diseases.

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

R4
Q " CF,COOH
0L 0n ANQX /|y,
N L—N | Z—s— C®) -
(e ®
0
R2 I
4
0 T o
)I\Q"X -GHy, |
L—N —s— C®Y)
&_ />“‘ i ( 27'1'_@
0
R2

(I-a)

10
b) catalytic hydrogenation of an intermediate of formula (VI) with hydrogen in
the presence of a catalyst, such as, for example, palladium on carbon (10%),
with the formation of a hydroxamic acid of formula (I-a), wherein Rlis—
C(O)NH(OH)
R4
@ 0 Q x /—‘ ~(GHy) 0 o
N = 2/n
L—N 7—s— CR) : ) >
I " 27t
0
R2 VD
4
Lo i
HO.. Q= /_ T (CHZ)n "
A ) RO
R? °
15 (-a)

c) reacting an intermediate of formula (VII) with an intermediate of formula
20 LU Ny
(VII) wherein R*is VN, SN N H  or
Z

o in the presence of N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-
propanediamine, monohydrochloride (EDC) and hydroxybenzotriazole



WO 03/076422 PCT/EP03/02516
-134-
CHs

(HOBT) yielding a compound of formula (I-b) wherein R' is ,

O T A %

R* R?
0 0
HN- Q= l'(CH) I /—l‘(CH) I
? \—I />—L——N o Z—— (C(R%ﬁ-—@——»&_l />—— Zilcsl)_ (CR )2)1——®
R? —g—OH R?
(VID (ViIh (I-b)

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

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

claims 1 to 8.



