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WO 2005/ 121119 PCT/ EP2005/ 006293 Hydroxamates, their
manuf acture and use as pharnaceutical agents The

w@e@santild nventi on rel ates to novel hydroxanmat PGT/BPIN0S/006293

their (R - and (S)- enantionmers and racemates, to a
process for their manufacture, nmedi canents containing
them and their manufacture as well as the use of these
compounds as 5 pharnaceutically active agents.
Transcriptional regulation is a major event in cel

di f f er eHydmixamatesjtheir miaudicte andnde asgfiapinasdusical agents
Transcriptional activation of a set of genes

determ nes cell destination and for this reason

t r'Blngs presgriti ioveritiont fefsites| tp nevglihadrodabygtes andrtpethyir gR)- and (S)-
f aGlaAfiSmefd Qn@frace'n{a?esr q9U Pr&e¥s T@rcﬂﬁﬂj mufa'aﬁﬁla V&fddicBments

the process is an.alteration in the tertiar

St YWERIDng tgfmm@ thegimanufagtueias welasdhe use Pgﬁl%‘i/ compounds as
moshiradatdigichlieacaceqgatsbi ity of transcription factors

to their target DNA segnents. Nucl eosomal integrity is
regul ated by the acetylation status of the core

hi ‘Btapseiptiohal ragilythoasetyijat edns tratell differentiamae pedifanton, and

eg%iké'smc m%ﬁ&&P %ctﬁxgﬂﬁ HrQ P3P gér{ps BltmidR rcrell destination

crlptlon hand, 0SOIEes
foa thy repsen Japtariprop s tlﬁélvc@g@awﬂézym@éwmgf fgFtops. One of

t hl@s fe%ﬁ{dtdry kiﬁ%dﬁ?ni@ﬁl@ rﬂl‘f(?]i'édeﬁeﬁlt‘é Procds§ NS ﬁltﬂhﬁ@fﬂ 1n T}'ibetertlary
ace at | a e stgnes IS vern

pattge st RG: AEsh FcBotgeRp v pe Heddging e ackessibiiy of
t rmﬁﬁpm@ fadtblATio aler hm%teto mH\IAie&gefeytsamdddDAﬁ)lL integrity is
Rece HPAG LN b|t u arr

or oo <t T ik BllBh S NS BF Ry T g fPlllhed st
i nmlolmhsqmges e t@ght](y'ano‘macted-a@élthui; ywprhxmmrmamde for transcription.
ergh ITB? ?‘1’%%9 fi6dbSsontd YENrdPRl lﬁp&gfypﬁfoﬁ (515%1@ Bk hlstones,

cruci a tor for cancer progression, ‘HDAC I nhibit
ar'With thmfesvlh feing Rsunissivensss tockiprseripiorhsyacgylation status of the

efEl@t@hbsV R dovelieersy @k ARARE 0Sitle AR¥RRIBf Niston€hcdl. transferase

SO TR SNE T R

ar buhé\/cb@lmssit gtawtNeankisapoptdhis, 1r1€§evaﬂa1 typks dﬂaﬁanceGad@E@ fincluding

98902% %O%%ilélzj' 12]% g{%};‘n eCI fl dj}f/%%?a tosis is a

02¢r221517f3§tov\@)10®/n©dr1185g1;6851@ G‘B]Dﬁﬁlﬁlﬁﬁﬁutow}lr@ PromsdOreagudts for

v broTensd Moo RSy BT Shelty ipT O blood o

03/20890880d485 M0 2004/ 013130 report al kanoy! ,
al kyl enyl , alkenylenyl aryl, heteroaryl, benzyl

bi §lerv¥rlal S}C?L(ljctlfl:rla cr:lasngs ofJHSA(OJ }tgf’s hve\tnvg Eeel;llqlc/_l\gntlif{]egl a?lldta?er feviewed
in Marks, P.A., et al., J. Nat. Cancer Inst. 92 (2000) 1210-1216. More specifically,
WO 98/55449, US 5,369,108, WO 01/38322, WO 01/70675, WO 02/22577, WO
03/011851, WO 03/066579, WO 03/075929, WO 03/076395, WO 03/076400, WO
03/076401, WO 03/076421, WO 03/076422, WO 03/076430, WO 03/076438, WO
03/087066 and WO 2004/013130 report alkanoyl, alkylenyl, alkenylenyl, aryl,
heteroaryl, benzyl, biaryl and cinnamyl hydroxamates with HDAC inhibitory
activity.
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However there remains a need for new conpounds wth

WO pgesoyad t her apeutic properties, such as enhpC€/ER2005/006293

activity, decreased toxicity, better solubility and

i mproved pharmacokinetic profije, to name only a few.
The present invention relates to hydroxanmates and to
their (R - and (S)- 5 enantionmers and racemates of

f o gbeer lthgeQeQauﬁ RRed £ hEly ROmPJRmaY b 1m}gﬂﬁ&§'tﬁerapeutlc
R1 is al kyl,_ whi IS opti.onal ysubstltute% ne

o cRepaiiie sk %%/ell*%ﬁ [ctivify dgsreaged. Epacity, eaqewpfubﬂlw and
t hienpab¥ed plar@uEskingicigofip toaRald onlpaksti t ut ed one or
several times by halogen; -S(0)2-CF3i -S(O) -alkyl;

15 -S-al kyl; the al kyl groups being optionally

subst ipreseed inveation sdater ab hydresanmtehandgen;their (R)- and (S)-

- SN d St Aty B 21| 20 -S(9)2-benzyl

enz and t he phar maceutical |y
acceptabl e salts thereof. One enbodi nent of the
invention relates to hydrp@larmtoes and t(bthei r (R)-

S

) N NH
R TS

formula I,

wherein
R' s alkyl, which is optionally substituted one or several times by halogen;
R®  is-SFs;
-O-alkyl; the alkyl groups being optionally substituted one or several
times by halogen;
-S(0)-CFs;
-S(O)-alkyl;
-S-alkyl; the alkyl groups being optionally substituted one or several
times by halogen;
-S(0),-aryl;
-S(O)-aryl;
-S-aryl;
-S(O),-benzyl;
-S(O)-benzyl; or
-S-benzyl; and
the pharmaceutically acceptable salts thereof.

One embodiment of the invention relates to hydroxamates and to their (R)-

and (S)-enantiomers and racemates of formula I, wherein



25 and (S)-enantioners and racemates of fornmula I,
wherei n WD 2005/ 121119 PCT/ EP2005/ 006293 -3- R2 is

w0 3l5/12H0 CF3i - O CHF2; -S(0)2-CF3a 5 - S(O -edkEP2005/006293
-S-al kyl; the al kyl groups being optionally
substituted one or several tiges by hal ogen;
-S(O 2-aryl; -S(O-aryl; 10 -S-aryl; -S(O) 2-benzyl;
-S(O) -benzyl; or -S-benzyl; and pharnaceutically
accept BRbl eiss8F¢s thereof. 15 The conpounds accordi ng
to this invgntion are inhibitors of histone
deacet yl ase PDAC) and therefore possess
anti-prolif@@iFye activity. Objects of the present
i nvention %r(g)t_hgs.conpounds of formula I and their
phar maceut i cal acceptable salts, diastereoisoners,
racenmat es @ﬁﬁ’éci ally their enantioneric fornms, the
prepar at i ors-glkylt #e BGTPRUBEBein {i&?dﬂl‘? t&@04 Bhol ’
such con‘poun%g<y ﬁ t he ZOBmanugggture g‘}"ﬂ%such(tl%Qbpgsverall
medi carrentgmﬁ§b§£ PE&s the use of -such compounds in
the contr@(Oyraft;evention of illnesses, especially of
i Il nesses ¢ §_di g,or ders as nentioned below or in the
manuf act ur e 1) Y respondi ng nedi canents. Exanpl es of
tunors whi¢hanyhy be treated with such conpounds or
medi cament_ss( & Berk:l ON cancers, breast carci noma
(i ncluding agvance breast cancer), lung 25 cancer
(e.g. adencé@y®eRs®ePrand i ncl udi ng non-smal | cell |ung
cancer), prosémile cancer including advanced di sease,
pancreatjc cancers,  hematopoetic tunprs of |ynphoid
i neag%nd(@?aér.naﬁedﬁ’tcéuﬂ *}Fﬁ%g@ t“iﬁts thergleni a, B-cel |
| ynphorma, Burkitt's

The compounds according to this invention are inhibitors of histone deacetylase
(HDAC) and therefore possess anti-proliferative activity. Objects of the present
invention are the compounds of formulal and their pharmaceutically acceptable
salts, diastereoisomers, racemates and especially their enantiomeric forms, the
preparation of the compounds, medicaments containing such compounds and the
manufacture of such medicaments as well as the use of such compounds in the
control or prevention of illnesses, especially of illnesses and disorders as mentioned

below or in the manufacture of corresponding medicaments.

Examples of tumors which may be treated with such compounds or medicaments
are colon cancers, breast carcinoma (including advanced breast cancer), lung
cancer (e.g. adenocarcinoma and including non-small cell lung cancer), prostate
cancer including advanced disease, pancreatic cancers, hematopoetic tumors of
lymphoid lineage (e.g. acute lymphocytic leukemia, B-cell lymphoma, Burkitt’s
lymphoma), myeloid leukemias (for example, acute myelogenous leukemia
(AML)), thyroid follicular cancer, myelodysplastic syndrome (MSD), tumors of
mesenchymal origin, melanomas, teratocarcinomas, neuroblastomas, gliomas,
benign tumors of the skin (e.g. keratoacanthomas), kidney carcinoma, ovary

carcinoma, bladder carcinoma and epidermal carcinoma.
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| ynphoma) , nyeloid I eukenias (for exanple, acute
nmyel ogenous | eukema (AM.)), thyroid follicular

w@ avsaeilinyel odyspl asti ¢ syndrome (MSD), tunorBCDEPB05/006293

mesenchymal’ origin, nelanonmas, teratocarcinonas,

neur obl astomas, gliomas, benign tunors of the skin

(e.g. keratoacanthomas), kidney carcinoma, ovary

carci nonma, bl adder carci noma and epi dermal carci noma.

WDAZ (0864 ]JEﬂeJﬁ,gthE’@Eﬁ/nEF’ZlQﬁF)/lﬂ&ﬁg A3saturdteds s&&gﬂt ﬂﬂ’u@'dﬁ branched-

th RN, ans r t-ch
Ry TN
pr efidyastmhethyly @thylln{pmogyl 1exanrbpy1 mbatyd, 2-bstyl; In—basyl,l’&gic?gdkyl group
et r u

2t R SO G o bt oo
or flagryag o preferrbliye Ry afleprine. s Bxamples cofi substisuted 61kyl groups are
f | diffoRGmetBiyk trefudiabinetiyl, DIoUntriMero&ta %H?p%rﬂlforoethyl
substituted al kyl groups are difluorone
trifluoronmethyl, 2,2,2-trifluoroethyl and
pef['hé lmrme‘flfajdgen”l'm ted nhérbial desstes dAsotingdchefifé find bromine,

Eg&gadghﬂgﬁhg? | ori ne and bronine, preferably

e ™The term"aryl" as used herein
denotes phenyl mhlch nay be optionally substituted 10

Og?h§ Rerff* ra?ﬁ” bé 483 }QYellangAtg%mth Sﬁgl (1%9}1% substituted
pr %F"érté?b |t19re5ytlmekylw Hlhalhslpgan, ACRY| %@Q&é 0§6@)CHs,e -NHo,,
dEfGHNHQS(ﬁQ@H% ,ort-tbea]l%ﬂrl k]iillef&zﬂﬂ#' By aﬂ@l &ghﬂ ehoﬂﬂégi Ind halogen

tines term
RS G857 e BT e o Tpndhghan o e
mhanmshyhﬁeg$Menyl 15 may be optionally substltuted
one to three tinmes by al kyl, halogen, -CN, -C(O OH,
q% -NH2, -CH2NH2, -CH2OH, or -0-al kyl,
pr Sheteam| Pengyl sskaped bereinadengtas a ~CHlphienshgtohp iwhgein teephenyl

defﬂa igﬁﬁo \éﬁbstfdﬂ%d%hk% (HHEOHRRS Bﬁ Rﬁkgél?{“a{:ﬁé C(O)OH,

sub e or severa t 1 mes

I -C Hsorpr%'faﬁ‘i’yhmr exeblytiyi alldtemgialogen.

orAIkiyl falndohﬁmgéxh)éke Rfnes ra@cawdvley thetdigll - grbupd! 'Hehfgr optionally
are co und% formul a | mhereln i's

t ru@ﬁ fithe o‘fr%}eh06>§§ver ¥ ‘hyl sul fanyl ,

trlfluoronethylsulflnyl and trifluoronethyl sul fonyl

HJ?fHu gér %?%o%hki} ny% E,oﬁlyis%}gferably methyl, ethyl or trifluoromethyl

especially methy

A further embodiment are compounds of formula I wherein R? is trifluoromethoxy,
trifluoromethylsulfanyl, triftuoromethylsulfinyl and trifluoromethylsulfonyl
especially trifluoromethoxy and trifluoromethylsulfanyl.

The compounds according to the present invention may exist in the form of their
pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt”
refers to conventional acid-addition salts or base-addition salts that retain the
biological effectiveness and properties of the compounds of formula I and are
formed from suitable non-toxic organic or inorganic acids or organic or inorganic
bases. Sample acid-addition salts include those derived from inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid,
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The conpounds according to the present invention nmay
exist in the formof their 25 pharmaceutically

waeweptald e salts. The term "pharmaceuti cal | y PCT/EP2005/006293

acceptable salt” refers to conventional acid-addition
salts or base-addition salts that retain the

bi ol ogi cal effectiveness and properties of the
compounds of fornmula | and are formed from suitable

noﬁhés@hbﬁc QElﬁadﬁ'deQﬁc hd@, reﬁﬁpﬂfés@ﬁél‘ii\fed%oﬁr(?gﬁﬂlg a@frds such as p-
I n¢| ude

i nor, [ base Ie aci ion s .
¢ hilE R fopsteGd aﬁhﬁv pgdnmethappsdforisasidy exals acid, succinic acid,
hydtrcixciimd;rmﬁ:luﬁamdj ladﬂi)tdil‘cﬂb fahdc add Cbndhﬂfld ﬂﬂlb O8lingplabhdd-addition

d, WO 2o

PO ORES Bl B b ko pI AT P Tl angh gpternary

an@rnmqmsmdmdcrmedlesf sach ay fanéxengpdd, dstramethylasimenium hydroxide.
!

OFHEBRSHLIORLpEflt o SEOEHLA RS oy EBEC 0 o ol

acisa teshraguecwelbkepwe (mpharmageytisal hmitthio pbuam mﬁanmdephysmal

bag@t abeitdl @ﬁbﬂﬁyﬁ|h§r§rds€t§41éi€£ﬂbxk%&l§ﬁty‘i%ﬂ's¥ﬁ1@ﬂftgfo&om ounds. See,

nyEPoRPibd Mot Sermh.takeshiors Bangheayi B st

h%ﬁéi@g tielvetidh €hirheai Aah (VBOCA), CB]}jﬂl@ﬂ)(QﬁOZ? or Bastlln, R.J., et al,
p e a drug) into asalt is
?é%%%ﬂﬁbgq%%Yﬁagagy&ﬁp%b%% naceutical chemists to
obtaln i nproved physical and chemical stability,

hy | L .

o SRR gl e YRlop IR TR b flfpll |, whergin
(editors), Handbook of Pharnmaceutical Salts, 10 Verl ag

Hel vetRta Shiethga Acta (VHCA), Zurich, (2002) or

Bastin, RJ., et al., Oganic Proc. Res. Dev. 4

(2000) 427-435. An enbodi nent of the invention are the

c oApathedembédifrentrof the inventien eterthe S mpsundBtofydrmud D twWirFein
enbodi nent of the invention are the conpounds of
formula I, wherein 15 R2 is -0-al kyl wherein the

al kyl B§r ouis -Osalkyl wdherein thecilleyh grop is substitutéchere toythree times by

fluorine; @Rgigeds @l Kyl wherein the alkyl group is
substitut ed SE% to three times by fluorine. Another

enmbodi ment ~Sotlkyl rehersiny Bharallon sequp i prbstisHerbomette three times by
formula | ,flgteein 20 R is nmethyl; and R2 is
-O al kyl wherein the alkyl group is substituted one to
three tinmes by

Another embodiment of the invention are the compounds of formula I, wherein

R s methyl; and

R*  is -O-alkyl wherein the alkyl group is substituted one to three times by
fluorine; and

-S-alkyl wherein the alkyl group is substituted one to three times by
fluorine.

Another embodiment of the invention are the compounds of formula I, wherein

R* is-SFs;
-O-CFs;
-O-CHEy;



fluorine; and -S-al kyl wherein the alkyl group is

substituted one to three tinmes by fluorine. 25
wopwshezriienbodi ment of the invention are the cPOPBP2VIS006293

of formula I, wherein R2 is -SF5; OCF3; -0O CHF2a WO

2005/ 121119 PCT/ EP2005/ 006293_5:-6- -S(O) z- CF3;

-S(O -al kyl; or -S-alkyl; the aI kyl groups being

optionally substituted one or several tines by

hal ogen. 5-4RYtkEs enbodi ment of the invention are the

conpounds Q;)‘Of Iﬂg\p A, wherein R2is -§(0)2-aryl;
-S(O -aryl; ryl; 10 -S(0)2-benzyl; -S(O) - benzyl
or -S-bendy H<Y1 theailtybgrosppbengreptionslly shisstitmed ohe onseveral
are the coppRUPARa8fef Ormula I, wherein 15 R2 is
- OCF3; - SCF3; gfl % Still another embodi nent of

5 the invention are the corrpounds of formula |, wherein

20 R thyl; and R2 is -OCF3; -SCF3; or
Another em nEoch%lent of the invention are the compounds of formula I, wherein

R* is -S(O),-aryl;
-5(O)-aryl;
-S-aryl; _
10 -5(O),-benzyl;
-8(O)-benzyl; or
-S-benzyl.

Another embodiment of the invention are the compounds of formula I, wherein
15 R?*  is-OCFs;
-SCFs; or
-SCH;.

Still another embodiment of the invention are the compounds of formulal,

wherein
20 R'  is methyl; and
R?  is-OCFs;

-SCF3; or
-SCH:.
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- SCH3. WO 2005/121119 PCT/ EP2005/ 006293 -7- Such
conpounds are for exanple: thiophene-2,5-dicarboxylic

w@eood/ 121y dr oxyam de 5-{ [ 1-(4-trifl uoromet hoRGFEP2005/006293

phenyl )-ethyl] -am de}; thiophene-2,5-dicarboxylic

acid 2-hydroxyam de 5-{[1-(3-t4ifluoromethoxy- 5
phenyl)-ethyl] -am de}; thiophene-2,5-dicarboxylic

aci d 2-hydroxyam de 5-{[ 1- (4- net hyl sul f anyl - phenyl ) -

et&ﬁmcammﬂwﬁﬁaﬁﬁbfg@hgmg-2,5-dicarboxylic aci d
2-hydroxyam de 5-{ [ 1-(3-trifluoronethylsul fanyl -
phenyl)-ethyl] -am de}; and 10

tshﬂxim}mze—Qﬁ_-fﬁicdibbaylhD)ﬁﬂl:iHC | ?(hbrdirlo&yirﬁiﬂ’eol)(?’é{[ﬂ-g@itr]iﬂuoromethoxy—
- - (\4- ] nomet hyl sul fanyl - phenyl ) - et hy
-aﬁ$%gpfﬁgggﬁkﬁgﬁ

bt her enbodi ment of the invention are

t he conpounds of fornmula I, wherein RL is nethyl; and
15tpHepe 23 Ricarboldifd 3hcid - O -Hliduyamide O 31 HF6- g
tHpHee car Oa%, E;I S?o%%@%m{?%t : % r#gil':ijtrﬂ?[uoromethoxy

-S(O-al kyl: the

suB@FWﬁuﬂéﬂ}@ﬁéd%? several 20 tinmes by hal ogen.

Anot her enbodi nent of the invention are the conpounds

of .f.or.nul .. Wherein . i 5 methyl; d R is

- SE}@P}I_CQF- ¢ ,'dlc'f‘]@(’@%lcaﬁfﬁ%'hgioxﬁml%- %‘?Clr(.4'§GEthISHHanVI"PhenYD'

coethglHadhidsg); f or exanpl e: WD 2005/ 121119

PCT/ EP2005/ 006293
thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3-trifluoromethylsulfanyl-
phenyl)-ethyl]-amide}; and

thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-trifluoromethylsulfanyl-
phenyl)-ethyl]-amide}.

Still another embodiment of the invention are the compounds of formulal,

wherein

R s methyl; and
R®  is-SFs;
-O-CFs;
-O-CHF;;
-S§(0),-CFs; or
-5(0)-alkyl; the alkyl groups being optionally substituted one or several
times by halogen.

Another embodiment of the invention are the compounds of formula I, wherein
R'  is methyl; and
R* s -S(0O);-aryl;

-§(O)-aryl; or
-S-aryl.

Such a compound is for example:



-8 Thi ophene- 2, 5-di carboxylic acid 2-1[1-
(4- benzenesul fonyl - phenyl ) -ethyl] -am de}-

wG20wpdeiaxyan de Anot her enbodi ment of the i nvePtT/BP2085/@6293
t he compounds of formula I, wherein Rl is nethyl; and
5 RZ is-S(0 2-benzyl; -S(0-henzyl; or -S-benzyl.
Yet anot her enbodi nent of the invention is the process
for the manufacture of the 10 conpounds of formula I,

amﬂh ﬁ&fé-@!sldi ih&iylic GRM- 2-And(4-BdnRR&kifh 193thyl]-amide}-
?£§ %V dc m ounc}Cof fo?grlul a Ir{/ 003 ﬁﬁql—%%ﬂ?s g]Raml et
dewherein 15 R3 is an al kyl group; with a
racemc or enantionerically pure (R - or (S)- amne
of for allls,RlL eNH2. formula 111 2 .
P SO ekt et tyeiiaf Gl SBardsior gty L wherein
WO 2005/ 121119 PCT/ EP2005/ 006293 -9 in the presence

of a spitable t| ng agent to give a conmpound of
5 fornullgzvlss ﬂ%ﬂ

—S(O)-benzyl, or
-S-benzyl.

Yet another embodiment of the invention is the process for the manufacture of the
10 compounds of formula I,-and especially their (R)- and (S) enantiomers, by reacting
a compound of formula IV

formula IV,

wherein
15 R’ is an alkyl group;

with a racemic, or enantiomerically pure (R)- or (S)- amine of the formula ITI

NH,
formula 111,

20 wherein

R! and R? are defined as above for formula I,



R 1411 5 fornula V, which is subsequently treated
W th hydroxylam ne to give the respective conpound of
wo eosuta1d ; and if desired, transform ng sai d POIPP20£006293
into its pharmaceutically acceptable salt. 10 The
present conpounds of fornula lg_or a pharmaceutically
acceptable salt thereof, may be prepared by any
process known to be applicable to the preparation of
chem cal thy pi@kadeast aGOIENE AR atiSbisdinpr OCESSES, When
used to prepare a hydroxamate of the formula I, or a
phar maceutically acceptable salt thereof, are
i 11 ust tagieda bympdwend ofl fbomilad/ r epr esent ati ve exanpl es
in which, unless otherw se 15, stated, R and R2 have
any of the neani ngs defined hereinbefore. Necessary
starting materials may be,obtained by standard
procedures of organic chelfvistr®. The pQeparation of
such starting materials i$ desgribed w {jhin the

acconpanyi ng exanp Al tgjna e eceggsary
starting materi @3 -btaﬂnable\by/analogous
procedures to thosé strated ' are within the
ordinary skill of an organic 20 chem st. One nethod
for the manufacture of conmpounds of fornmula I is shown

in the follow ng general reaction schene 1 and
represents al so an enbodi nent qof _the invention: WO
2005/ 121119 PCT/ EP2005/ 0063oula¥p. R~ A-2 A3 RZ\ O
Rz\ N\HZOO Il Ill HOU O-R3 1V

which is subsequently treated with hydroxylamine to give the respective
compound of formula I; and

if desired, transforming said compound into its pharmaceutically acceptable
salt.

The present compounds of formula I, or a pharmaceutically acceptable salt thereof,
may be prepared by any process known to be applicable to the preparation of
chemically-related compounds. Such processes, when used to prepare a
hydroxamate of the formulal, or a pharmaceutically acceptable salt thereof, are
illustrated by the following representative examples in which, unless otherwise
stated, R' and R? have any of the meanings defined hereinbefore. Necessary starting
materials may be obtained by standard procedures of organic chemistry. The
preparation of such starting materials is described within the accompanying
examples. Alternatively necessary starting materials are obtainable by analogous
procedures to those illustrated which are within the ordinary skill of an organic
chemist.

One method for the manufacture of compounds of formulal is shown in the
following general reaction scheme 1 and represents also an embodiment of the

invention:
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R~ OO0OSRBA4R OSSO R HO NH2OHR2\ H/ NH V
/ 1 HO Scheme 1 In schene 1, RL and R2 are defi ned as

wo eoosfizmimul a | and R3 is alkyl or optionally PCI/EP2005/006293

substituted benzyl. 5 Ketones of the general fornula
1, wherein Rl and R2 have thg,neani ng defined

her ei nbefore, are reduced to amnes of fornmula Il via
the corresponding imnes. Then the am des of formula
V are formgg by activation of thé

t hi ophenedi ar box§f2ate of f IV (R3_is M) ang

subseq Dioeat nent wi t g2 esNHf formula Il1l. The
final Qreducts are obtaine er treatnept ofopethyl
10 esters of fornmula V with hyqroxylanrnengb/ntSs
hydrochl ori #e, to give the respective gg 9 of
formula |I; and if desired, said conpound n be

transforneg igto its opharnaceutlcally accepta

salt. (A h| 5 o s the ﬁ#oductlon ocho oqus
_of formm str@pg ere: ?@\Q;}rJl
Ket B¢ fHHmI II ermn ana? vemhe

nmeani ng=def i ned Nere|nbefore are co ally I
avai |l abl e or can be prepared for exanple as foll ows:
(A-1-1) Ketones of formula II, mherein Rl has the

meani ng defined herei nbef org. q R2 is an S(O 2-aryl
group or an S-aryl group can 6e prepared f rom hal ogen-
substituted acet ophenones (X-phenyl-C(O-M) or from

aCﬁ‘I ¥hesidhs R hﬁ&ﬂj 228 By st FOmlIE 18RI 16 alkyl or optionally
i ﬁ#é%ge‘g -C(O-M) by treatnent with suitable
?18 r by a Friedel -Crafts type reaction
applylng suitabl e aryl conmpounds as described e.g. in

gzlgél gﬁsng %e geﬁgrrag lﬁorglu‘iﬁﬂa\«%tereérr ﬁiﬂajlg% éavecﬁ?g lﬂ‘leaé]glg defined
( 21®@mpbame, am@l@o@! tpdhir®s I@C'ftb@ﬁlﬂ@UE/V@{)ﬂﬁ%rrespdndmg imines.

( Arder?) tl}ﬁEt Qﬂf?@eSOf off OF Pl V! ’ar‘é'hef Qd R]bahaﬁg&xgﬁo? of the

herer nbe ore |s a

def
@‘gflri’ ga %Wéaéapé dorpdad Vs a{Ro gseMeé @pdtsubsaquent tréatment with

amines of formula I1I. The final products are obtained after treatment of methyl
esters of formula V with hydroxylamine, or its hydrochloride, to give the respective
compounds of formula I; and if desired, said compound can be transformed into its
pharmaceutically acceptable salt.

(A)  This method for the production of compounds of formulal will be
illustrated here:

(A-1) Ketones of formulalIl, wherein R' and R? have the meaning defined

hereinbefore, are commercially available or can be prepared for example as follows:

(A-1-1) Ketones of formula IT, wherein R! has the meaning defined hereinbefore
and R? is an $(O)z-aryl group or an S-aryl group can be prepared from halogen-
substituted acetophenones (X-phenyl-C(O)-Me) or from acetyl-substituted
phenylsulfonylchlorides (Cl-S(O),-phenyl-C(O)-Me) by treatment with suitable
aryl-thioles or by a Friedel-Crafts type reaction applying suitable aryl compounds as
described e.g. in Shukla, V.G., et al,, J. Org. Chem. 68 (2003) 5422-5425 or
Marquie, J., et al., J. Org. Chem. 66 (2001) 421.
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acet ophenones (X-phenyl -C(O -Me) by treatnent with
sui tabl e benzyl -thioles as described e.g. in Howbert,

wq@25/12819 al ., Synthetic Commun. 20 (1990) 319BcBERBDNS/E6293

Ketones of fornmula Il, wherein R1L has the neaning

defi ned hereinbefore and R2 i_g7_.an -S(O) 2-benzyl group

can be prepared from acetyl -substituted

phenyl sul f onyl chl ori de (C -S(0)2-phenyl -C(O -M) by

tb r ej&-tlnlb)nKethEd"loﬁfdirﬁﬁw 8, wheeityR' had B@emesififg defined hereinbefore
enz

Gottd; BecsP A" SRR Sliuey can °bE; Pippereds i o prigen-substituted
Coaeetophed8nés100 Bherly7-850) M), byctdentminent kvith ehitable bert]-thioles as

ENCTE T NCTOR O N e

( ARZIornBATHPRI M ; L dﬁ@i‘hﬁ R 11136 t%’ig rﬁ{ee%hﬂlgrﬁéﬂegﬁgﬁi ha%lrfb%}éﬁ? and R% is

t he rreanl ng erein € _prepare
exé‘h‘pl (Y P@tmlct | SFEURNi A | di¢ ofPrepaged cofrpms p@ﬁeivhglbstltuted

B&Sf&uﬁ&nﬁ@lﬂ@ﬁé& (tms(@bzapﬂehyl Qp@) Mé) epy NEdaR@ES: WRth suitable

be use re wel ose

skPFYzE Eﬁ?lﬂg%%esgbﬁnzﬂﬂlgnqr mgﬁlaﬁ% oF §° Pwﬁ fiea}veg} ves 25 Apssgibed in
oué gaSSum, A1 podl., Sﬁaxht:ﬂm@omnwn tZBe{wSt&) rIa85-Qm913fG1Irﬂitﬁl H., etal.,

”Lrl@ma{’:ﬁ?lﬁt S0 %?S(?g’ib? Mol %gHi? td 0, $htéhf %I;E?t ﬁgﬁrtnagbcn Iperkin

e sane ton vésse
mSthmSel {1986) 161 1cdeitai ns a source of ammni a as for
exanpl e but not limting to NH40AC and a reducing
nt as for exanple but not mti ng@;o to sodium

@%o‘%‘%r pladoranda [1§ Wélalteea K and oR% fayd dhegneasing defined

ash&eﬂ}befﬁ?é hafolbe pPéiﬁEé&S rfofTBetxH@@lef rhRicBVE pﬁﬁﬁhﬁ&[‘ of the
of am nes of ne f or |sthl§3 add tion

ra
& FRPE B SERPeRal rsrel oy Tosta g Gh GRre A Lo dh et s
Li wiell and adetwellRhoss to diedse nkitiedar thie attef ore, to an
aromatic nitrile of the general formula Ri-Ph-CN and
subsequent reduction of the imne (as e.g. described
i nThipneastiocintypicallp@uiiahog)as axme48 Tyactionvath e fipoatids of the
of ihie %Hehs\éubé’éﬁﬁ&ﬁ' r@dﬁtloﬁn[g tﬁ?aﬂﬁi’@t rih 3 same reactlon
def i gq? her el nbef ore, ca prepared om c oun
of V§s f‘areﬁftionawaﬂwwaﬁaﬂ gmﬁﬁms ﬁc?PH{ﬂeé’f |am%@a ap .fer@;ample
| sbad kol lirbitinig&o M{4Oﬂ'@gﬁd 8 @@cﬁmicin%mog%ﬁms:ﬁk leyarhplé ®luy 86t Bmiting
t wp- st.ep_one- pot .pracedur e
pCh BE5Bn & BsBatoaRisnd Rpeley i e suitblisohepys e methanol
carboxylic acid of the fornmula IV becones activated.
Th&nother method for the preparation of amines of general formula III is the addition
of a Grignard reagent R'-MgBr or an organolithium compound Li-R! , with R! as
defined hereinbefore, to an aromatic nitrile of the general formula R'-Ph-CN and
subsequent reduction of the imine (as e.g. described in Synth. Commun. 28 (1998)

4067).
(A-3) Compounds of formula V, wherein R' and R* have the meaning defined
hereinbefore, can be prepared from compounds of formula III and compounds of

formula IV wherein R is alkyl or benzyl.

This reaction typically involves a two-step one-pot procedure.
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activation reaction is carried out in an inert solvent
or diluent, for exanple, in dichloronethane, dioxane,

worooseerighydr of uran, in the presence of an actPUHEP2995/006293

agent. Such activated acid derivatives are, for
exanpl e, an acyl halide (e.qg. zc 5 chloride) formed
by the reaction of the acid aﬂ an inorganic acid
chloride, (e.g. thionyl chlor|de) a m xed anhydri de,

d t-h acid and a
orirh i Bfffeb? e Sarbulifteg 3 b TaRbphdy b &Sips b The
estaivatigroreastion as Carencdn.pitenbgn trvet sodeemt icordibfent, Her agimple, in
an&‘lcﬁlo%}ﬁ&fll«mé edlgx ge(ﬁ Etgt!r dg? o'iﬁ ;thé‘gprgs%é&y Of an activating

ester, forned react
N- #6878 Sugh e-'wmt?qi atzlét éenvaﬁvescgrp, ﬁnzu @empl@ apogayb balids (e.g. acyl

examh@e) tﬂesnhéueby eRE FdaBiloP bf tHeeacitE bfld 3R qn&%aﬁé'a% ﬂﬁ?ﬁde, (eg.
oG BUPRRE % el 5 UiaS TR Gorams, s dhcesaction of the

( eacg:l atﬁii &tch}j)lrtptbmaﬁdkgl 156bﬁ11§71 cldrof@indté)e ap hehkCdstedf formed for

dl Cyn1 Eiibg E%arcég Iol?tr%e e d & @heélo{ ger% B%?H%?r%i)hg“d)’ an active
r eestari fonmed by the ramtxﬂ)na]fdhéaacsd fid Nxbydiepranmtnaizdh@; lah adyd azide,
g%m@&f ¥&iC rE!XQﬁ‘tE)TJeE bé;rhﬁler G88kibAN JfS tﬁ@r 5(!1(? d 3~lg an azide (eg.

ween . - convent | onal
lphelyaémnlaorgt wide) Heaghyraidss quﬁ@dgf@h@famp1¢ bV ﬂm rgaction of

| ldn atid d 6 heylslidane. Raléiﬁﬁ hospREryR§4Hidg); QJ?fﬂh@eﬁ'oduct of the

herelnbef

L ded 0 I ut at th
b of 8%, i Pt rbQaiide, (- o labrlipbodiimide), o the
t eprpductt uok il skadtion adifushed dchl aahd eris-{ BoREBadMESidinyl)-

2 L@t ye base. l,i ke o
PR ERRI RN, R RO iy S ey 6a e ©0°C
t(ﬁqmﬁmHQ&ﬂhﬁknrhd@wQWb These net hods are well known

to those skilled in the art. In principle, al
neth ds for, the synthesis of am _ des as used in

&ecomdrifap iy ainselcthe gererslfogmgla o ibuhichdy| and R* have

I\@E Elftdﬁﬁl dRfined Héi’@ilﬁ)@fd)@é] is fRAE the s\ﬂﬂtﬁm, Fevhd téiﬂﬁerature used
.Thi e rlég St ut ] algg

o s rRic ag] e Emlimty £ e asio e o abisnt sempperature.

i PA1 hpptdpriatatavenges Hacy likx agp Itﬁeulmlanﬁi& 2r68iopopytthlamine

Gggg)??%g adg'ls’ed:| to tl% {é}ilctton ‘}nucjt_tﬁg Zf]?e%g %neth(%]seartqrr]e 2%1 fmown )to those

nonoesters are usu

seikdlediin éhs apoh prigsiplep all ghethods éﬂ' dhe estnthfrsw Q:f)@lnhdts anused in
of etptlﬁe CREMRBED %5‘ ‘éﬂe%tb%h Gelayd ?IouBE’ﬁ-w &M BHQP af(rn@%aratschen

Deeclil g 587t 2oV, Risousdkicee \tealm@mtga‘r’ts afsels@ applicable

Rl and R2 have the neaning defined hereinbefore, can

hy ! egtfrhcﬁ]d )gef 1S 19 %4te ddcfesc?rflbgdo Enrmti'le h\t/er\{a\tntutrle] as for example in
US 2,680,731 and Goddard, C.J.,, et al., ]. Heterocycl. Chem. 28 (1991) 17. These
monoesters are usually prepared by selective saponification of the diester or
oxidation of the corresponding aldehyde, but other methods may be useful as well
and are well known to those skilled in the art.

(A-4) Compounds of formulal, wherein R' and R* have the meaning defined
hereinbefore, can be prepared from compounds of formula V with hydroxylamine
in the presence of a suitable base. The reaction is carried out in an inert solvent or

diluent such as methanol or ethanol at temperatures between 0°C and 100°C,
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in the presence of a suitable base. The reaction is
carried out in an inert solvent or diluent such as

woreiohaziahd or et hanol at tenperatures between ORCHREP2005/006293

100C, WD 2005/121119 PCT/ EP2005/ 006293 -13
conventionally at or near anbignt tenperature, and at
a pH between 10 and 12. A swltabl e base is, for
exanpl e, an al coholate as e.g. sodium net hyI ate or an

l n@élﬁ%ﬁhGnalf?aa‘i ®r %%aleargb1eﬂpfeﬂﬁa%¥é{ﬂ?eb¥m 99% gﬁ be'é&ééneﬁ?and 12. A

t hydr oxyl am_ne
r eF‘gEEDgeogaé!%gaﬁ)é%é )ﬁﬁ:rﬂ? %,l%ﬂhoéf’ée amag |Séélua% mﬂy@tgm @ inorganic

| nbﬁiere @r@mmsﬁﬁhﬂhﬁroxﬂ% Irsteh@rof ﬁéfEJu h d 2 Qﬁlii?llleem situ, it
od for

T Lo L U T Pt Gt S

i | farsgamapledniatcohbdilfeah¢thanalgr etaadl. on scheme 2: R+ B-1
R+ O0O3 FGNHz OSOaH\S ORVI HOi / OAR FG\

NaP) OGS el oy pPerabyffin of oplbopats |t ghe Frdjulal i
S ilmstried in me@lcﬁﬂnﬁg katiion §cBemild: X 0. PG R HO Schene
2 10 In schene 2, Rl and R2 are defined as for fornula

| and R3 is a1I kyl or optionally
R

oY ™ — Hﬁ smj@ﬁw

S
B-
—_— . )\\@/‘( B3 _ N\ NH
e.g.NaoH FG H

Vil ’ IX ‘PG

= o

02
T
‘ ®
1
(4]
WN
=
_
— 17
-
T
O-=
T

Scheme 2

In scheme 2, R and R? are defined as for formula I and R® is alkyl or optionally
substituted benzyl. FG means a functional group like halogen. PG means a
protecting group like benzyl-, p-methoxybenzyl-, tert-butyloxycarbonyl-, trityl-, or
silyl groups such as the trimethylsilyl- or dimethyl-tert-butylsilyl group.

(B-1) Compounds of the formula VII can be obtained from compounds of the
formula VI wherein R' has the meaning defined hereinbefore and FG is a suitable
functional group, preferably a halogen, and compounds of formula VI wherein R is
alkyl or benzyl as described in section (A-3).

(B-2) Compounds of the formula VIII, wherein R! has the meaning defined
hereinbefore, FG is a functional group, preferably a halogen, and R is alkyl or
benzyl, are prepared from compounds of the formula VII by hydrolysis. The
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substituted benzyl. FG nmeans a functional group |ike
hal ogen. PG neans a protecting group |ike benzyl -

w@20vetitiaxybenzyl -, tert-butyl oxycarbonyl -, triPGJT/EPiOO$/006293

silyl groups such as the trinmethylsilyl- or

dimethyl -tert-butylsilyl group., (B-1) Conpounds of the
formula VI1 can be obtained fr%hwconpounds of the 15
fornula \ whereln R1 has the neaning deflned

B?é 1d a Olrir?deg heshﬁaglg%lg {i’lsbcaﬁla% g{itc ﬁt[iclan:)n I g{l}?%’ture of the
whg¥auipnR en RatlSkgl Imemh}’lkmnlewl gteulvidbc redvtidniis caeiet icom in the

A Bo2)a A h 'S e, or
rab VT e T neg Pl BT ot gt Bl o

f uRetFOHRI hygrexide 1 fgrh polyeny qraqhbg@ﬁ Oﬁﬁmmei in methanol or
al kthhnelr Whed ez k@r’s—bﬁ{ryﬁ ﬂ%ppﬁl@ @6hctibR'M GOARPHINAS R presence of

the for a Vil y h The 005/ 121119
LR R RN O IR 2 I
hy dietiyy sther os dmne,eﬂ tﬂﬂhoﬂﬁmﬁdact&nri diehloadriéand. When R’ is a

h t
004 ek, Y P B B i e of
f opollg ancmlecatalyslt hmh‘raswpdladmm er Maitiumonya swikibtiecarder, such as

POtABSH. Q%tt}i/egés@ﬁ?ﬂ 'n’iktﬁ&is' cﬁquﬁr anoﬁ@%ﬁ;@g Sjlﬂlémtall groups R

for t hanol
t ei“i'ff @mnf))? Cag%w Beretthe ?aé%ﬁ |0<§ ﬁhfrsg geaups ¢l notiellow thhasage of a

pr eseie tetfod cihyagdlghis, ber Sediids Of prepaRitivhinefd Rfbe applied.
hydrochl oric acid in an inert solvent such as |etil1)

r, oL di oxane, | oacgetic agid
P ronBPRUG. ofvib il 1 Whnsi T Gpiha meaning defined

r ehéféin@éfoté‘; FCAis ralsaﬂameltuﬂmohmdgr@@@ ljﬂét‘éfa'b d Hal&;%la% and PG refers’
presenc, oble netal cataly ff‘t such "as pal l.adi um

P of AEEHIE p e Rg 8o g BHPRIed, 5oy FORPLendB o terigrmula VIII

NOby ﬁ@ﬁﬁ&ﬁﬂﬂvith)én&b-lprﬁﬁé&t@@@ d@fxylﬁﬁﬂﬁ@ S Badfof typicall 1nvolves a
atible with aFfé’ggroupsRl R2. In caseS where

GE5P QREDObPTC groups do not al | ow t he usage of
certain nethod of hydrol ysis, other nethods of

on n ed t pl i npound of
ﬁpﬁ’si’ﬁfm Sert S5 aiBrBTin 2RE ofd6e forbrto YT Sieaerten anslogously to
heﬁelaﬁildebﬁfoemuﬁﬁ\h& sactionl (tAaB).e functi onal group,

preferably a hal ogen, and PG refers 15 to a suitable
prot ecting group, are prepared from conpounds of the

e c%'nldl stepb }Fthlt déelfrég%%ﬁol'}yd &Br sr Rk glée sglution, at the

roxy am ne. y FHvol
t m@%@éﬂ@n@sﬁéoﬁor phe @etdvation, an tthe témperatuge dp slowhe adjusted to

gﬁ%ﬁ%‘%ﬁi !eﬁap’éﬁitﬁlreoﬁ’hés@ EndtR6AUR wWaI knold B%hb%AkBRd in the art. In
princ %ﬁ a]ly me‘a'lods for the synthesis of amides as used in peptide chemistry as
described in e.g. Houben-Weyl, “Methoden der organischen Chemie”, Vols. XV/1

and XV/2 are also applicable.

Suitable protecting groups PG may be the benzyl-, p-methoxybenzyl-, tert-
butyloxycarbonyl-, trityl-, or silyl groups such as the trimethylsilyl- or dimethyl-
tert-butylsilyl group. The reactions carried out depend on the type of the protecting
group. When the protecting group is a benzyl- or p-methoxybenzyl group, the
reaction carried out is a hydrogenolysis in an inert solvent such as an alcohol like
methanol or ethanol, in the presence of a noble metal catalyst such as palladium on

a suitable carrier such as carbon, barium sulfate, or barium carbonate, at ambient
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the acids of formula IV in section (A-3). 20 In the
second step, the O protected hydroxylam ne is added to

w0 b@saoiiud i on, at the tenperature used for thBCT/EP2005/006293

activation, and the tenperature is slowy adjusted to
anbi ent tenperature. These nethods are well known to

those skilled in the art. In “principle, all nethods

for the synthesis of am des as used in peptide

c j [ [ : - ) -
< heRipatdiirednd P36l Waln tl&oﬁ?rggecﬁém% 1ygédte§vby§l%§lg%onyl ,

. Ch " s, X\ 2 .
al Y1353 WP Sish sihe ity gr el uylsbi-group,

Lht?e besziph is cdiri@bﬁ?ﬁhytihejpiéslence dfﬁhlkidls at a temperaturﬁ between -20°C
u arhony] -, tri <, Or _Si. roups s a

©An RS BgRab peoviga HiG andyrbient teHpePe; 15 83 may be a
grobpionTdferydeatidrarsidciaraniinert selvertapenas diethyhethérypeali@fane, or
t he. A . t i .is.
S L0 0N 101 S R £
caﬁual/ a8 tharimethylsily) ar dipestbylytsitduitylsilvhgiovpr theseaationtcan also be

SUGkr@P ol iRl @RNGlesdnick&f MBHIORARL! soRbceCb AN ?iﬁgf Boride or
ce of a noble netal catalyst such_ as ,a? adi um

presen _ a
or{etrgb% tEpoRiEy fyogidedy am 1é‘§rtc§é‘i‘4§8h Suqha?s temethane. Not
Orndeadshitilin Alapoadtaihg grélipsaPQi £8coi¥PatIe Swit2 bt oups R'. In cases

4
PCT/ EP2005/ 00629 15 tenperature and pressure. \Wen .
+ nhegF SReRePHIGE O sos® BuoEatiech oy, BRPE 2 Borrgieln protecting
t rgroyp,- other paotsiting gupsi Y sucithasmetheds raf npeparhon yleed to be
or, :igliggt hyl -tert-butylsilyl-group, the reaction is
carp led out in the presence of acids at a tenperature
bet ween -20C and 60C, preferabl Y, bet ween 0C and
aniB-&h Commopeds ol fermuth X, aeheateimal’ ped R chaye|the inosanofg defined

gpﬁeg&ﬁﬂéﬂg, Gnd PArdells @(? a :SP e gPAtX&ﬂl% ﬁggcél Cfagc' r?%o%gllﬂyéspecially

. r or I OXxane, oOr uor acet 1
diioHideraserprépanes rotre pomheundsotfetbeifognglad¥ by weainent with aryl-

gr S I l.si |yl

i g sy%%??s%‘&?%l & ﬁ‘?ﬁﬂgz’?olﬁ ¢/ Shllda, V.G, et al, ] Org. Chem. 68
be(20@3r 7428 ch43 bt Howberel.Jorat sbnSmthéticaComnuom. @6 (3924 Gd 93-3200,
S [ uoy. t tyl hm

711518 R A2, Chor BHATPL B ARTINIT e,

Not 10 necessarily all protecting groups PG are

cofay | ' p ] e ene 2
F Q0] Kok phoall, O PGB R ppaltIEES oL bave i

caneaiing delneschéraigbeigre e obtaired giestdepratediogr ougampounds of

org, ryriet hods of preparation need to be applied.
(BP%D%orrpounds of formula X, wherein R and R2 have

t he neani ng defi ned

(C)  Another method for the preparation of compounds of the formulaI is the
reaction of a compound of the formulaXI (which are readily obtainable by
hydrolysis of compounds of formula V; see section (B-2)) with hydroxylamine as
illustrated within the following reaction scheme 3 wherein, R! and R? are defined as
for formula I and R’ is alkyl or optionally substituted benzyl:
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15 hereinbefore, and PG refers to a suitable
protecting group, e.g. halogen, especially 1iodide are
w@e@paryaw f rom conmpounds of the fornula | X by PCEEPIUBF006293
with aryl- thioles or benzyl-thioles as described in
e.g. Shukla, V.G, et al., J_jg.g9. Chem 68 (2003)
5422-5425; Howbert, J.J., et al., Synthetic Conmun. 20
(1990) 3193-3200, and Steven V. Ley, et al., Angew.
Chem Interg' Ef. 4%( 03) 5400. 20 (B-5) Tte Qin 2
products of \th FR3r ndHameby  Wher ej n
have_.t he ealli ng\défi nBd hergimef g ¢ dbt ai
aft €7 depelot ect i onyof compounds of fo a Vvil. 0@
Anot her hethod for the preparation of conpounds othhe

OH

formula | is the reaction of a conpound of the H N-OH
formula XI (which are readily obtainable by 23 o

hydrol ysis of conpounds of formula V; see Bectl\on g
(B-2)) with hydroxyl amine as illustratedw WNH
d R ar HO
|

foll owi ng reaction schenme 3 wherei ngzR
defined as for formula | and R3 is alk or
optionally substituted benzyl: WO 2005/121119

PCT/ EP2005/ 006293 -16 R Séhelde® S O S 'R3 NaOH MeCOH
H/ H1l RZ\H~~O0OC~RZVX C1HNOKH ROO
S RHHO~ | Schene 3 This reaction typically

i nYhisvrestian typeadly épvobree a ped-sppenecwt prodedutehe fir st
step, the carboxylic acid of the fornmula Xl is

activated anal ogously to the 5 acids of formula IV in
sebt thedirgtatep) the carboxylic acid of the formula X1 is activated analogously to the

acids of formula IV in section (A-3).

In the second step, hydroxylamine is added to the solution, at the temperature used
for the activation, and the temperature is slowly adjusted to ambient temperature.
These methods are well known to those skilled in the art. In principle, all methods
for the synthesis of amides as used in peptide chemistry as described in e.g.
Houben-Weyl, “Methoden der organischen Chemie”, Vols. XV/ 1 and XV/2 are also
applicable.

(D)  Compounds of formula I can also be prepared with methods of solid phase
supported synthesis. 2,5-Thiophenedicarboxylic acid is reacted with a
hydroxylamine moiety (-O-NH2) bound to a resin, e.g. a Wang resin (Wang-O-
NH2 resin, e.g. hydroxylamine Wang resin or hydroxylamine 2-chlorotrityl resin)
to form a resin-bound hydroxamic acid. The second carboxylic acid moiety is
reacted with amines of formula III, wherein R' and R* have the meaning defined
hereinbefore, by standard methods of amide bond formation as described in e.g.
Houben-Weyl, “Methoden der organischen Chemie”, Vols. XV/1 and XV/2. After
this, the hydroxamic acid is liberated from the solid support. This can be done for
example with TFA. Typically, the cleavage of the hydroxamic acids is achieved by
treatment of the resin with 50% TFA in dichloromethane in the presence of
triisopropyl silane at ambient temperature. The crude products can be purified by

LC-MS, if necessary.
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In the second step, hydroxylamne is added to the
solution, at the tenperature used for the activation,

w@nsttia1g enperature is slowy adjusted to anbP@NEP2005/006293

tenperature. These nethods are well known to those
skilled in the art. In princigbe, all nethods for the
synthesis of am des as used in peptide chem stry as
described in e. g 10 Houben-Weyl, "Methoden der

or Eﬂdﬂtﬁﬁl’f&i& amlﬁéelcsf thX,\fbﬂmaladIIM Zwlﬁﬂe RAl & R? have the
ap | cabl nds f f ormu al so kf]

%ﬁllga r%f;aré Flpae;ﬁaﬁ Bsmg> Septogethods and thus
symweasl Sartlﬂg malthdidp frerthe ispeth st yll pure @nantiomens edebapounds of
Wi lkam ne noiety (-O NH2) bound to a
reéhgﬁ?ng%fgflgé%hg resin (Wang-O 15 NH2 resin, e.g.
hydr oxyl am ne WAng resin or hydroxyl am ne

2; chl Bg%dﬂdai/d g‘i@éﬁﬁ)es df0s XB&{eﬁh %h@ﬁﬁét@r ho H@s‘inbed e. )}g in J. Am.

y roxam c acl he secaq car OX%/ aci d_nol et

r eact &0eRy SAC-HH HE42)cA7% §F’f‘f‘i§‘l’ 51 E+ et alpde Al Chm. 296 11@ (1983)
have tbs- mmmgaﬁ@ﬁr redl, hiebs Mfaf Ohem. bytt. smqadmvcm 884, or

i R AR A En@g%e%%iqis@ﬂmaﬁggl racemnic

XV/ 1 annineXbeZ foﬂcﬁmlerII]Z(int hnhs:h R okar theaahenirg defined

l'iber the solid support. Thls can be done for
exanp?kﬁﬂﬁkﬁggLA. Typically, the cleavage of the

hydroxani ¢ acids is achieved by treatment of the
rgsing sEIbarg’tM Ef_' ﬁcérﬁlcdérﬁiHeQ BP PRLAAN T iR WHigh Rr Qﬁ@‘i’{e%ave the

of triisopr e.at ampi ent tenper

crude nEﬁaBH’lS(ﬁ% E‘%\ﬁerﬁ’é‘ ‘F F‘it‘eﬁleEffnaE@QWBfS%Yf own Procedures as,
EGC €S $@& dkamp I %ﬁ@;ﬁﬁét?clrlng&ui?&]_ bEPZLRatl Q6 Zlg&rllbleail% .g. in Rasor, P.
nanti o # a

b o 2R Vs T TR CoD RS 201 (AP0 1 A Rop R eRB b et ol
can b&eprbphordsysinmgryd (1087367587 Rods and t hus

serve as starting materials for the synthesis of pure
enantioners of compounds of the general fornula I:

iii. by bytsepraation pf sreemis amings of formrda 11 ie el Ry gnd &’ have the

descr ipRading. dbfinkd hérelrﬁﬁ‘fore GR®PhePQBant®dimérl 2c)hr(41¥1Z’cography on
Smth, HE Chem Soc. 105 (1983

Am
1578- fgsazpaly;tﬁ;laﬁsrmpfepargfveapr PreRasyrg. Scﬁz]@duﬂ% &Hitable optically
Lett adtive( 2&@6)1311&8 phéRd, wh sitabRdeluehts, Siitadle ,opdically active

9 tar.
am neSEBP BRI % RO O i ieSper Mercls
meani Airdkpfak GEIOP, Baker), cellulose esters or carbamates (e.g. Chiracel OB/OY,
Baker) or others (e.g. Crownpak, Daicel or Chiracel OJ-R, Baker);

iv. by formation of diastereomeric compounds from compounds of formula III
together with other optically active compounds, e.g. camphorsulfonic acid or
brucin, and separation of these diastereomeric compounds, followed by the

liberation from the optically active agent

V. by enantioselective reduction of ketones of the general formula II using
reagents as for example the Corey-Bakshi-Shibata reagent (see e.g. Corey, E.J.,
J. Am. Chem. Soc. 109 (1987) 7925-7926) and transformation of the formed,

enantiomerically pure alcohols into the corresponding azides (inversion of
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10 hereinbefore ii. by separation of racem c am nes of
formula Il in which Rl and R2 have the neaning

waledosnediher ei nbefore into their enanti oners bRCKRREP2NS/006293

procedures as, for exanple, enzymatic resol ution of
racemates as described e.g. LhgRasor, P. and Voss,
E., Applied Catalysis A 221 (2001) 145-158, and

Iglesias, L.E., et al. 15 Tetrahedron: Asymetry 8
( 1997);te26@7&m1’i§ﬁ17a,t10hlvha M@&uﬁ(ﬂﬁﬁﬂe@&tidﬂ) Bl stilveghdr rédichies to the
of fornula |11 which R1 and R2 have the neaning

def i nERRTHIORRS B?%aflﬁfl?f their enantiomers by

chronatography on an analytical, sem preparative or
I .

ot aﬁlg‘%lglta?ﬁ; ‘Elbcicf: ?Ar 5]% Elgaﬁﬁ'(%ﬁ %F gﬁrﬁo Qltle{n 1%njl%s 0?%é{négunds of the

opgenezal formuda | véhQWnéhmsMn@eympmwnds @reddingtiomeghaeds (A),

notp)l @)1 sﬁ%gﬁglﬁ%g }deBm{ EarlineS¥ FHARBRTITYE WHich R! and R? have the
Chlra .pa aker) I 1'ul ose esters or
c aRBHHAE ede he@m g&ra / C3gemaes ) b sepfated into both

(eer&ntlﬁi&ﬁi/m&&ifer daRitlee btagé ofithe ﬁﬁ@ﬂ pfatulls IB@i(Qih) thel $tage of the
y formati q%,ﬁﬁ$ster onerl OUQ%F b

CORSONRE O P TR SePRIATOR GG B BY Fomatography on an

opdnatyichly sannpmpamnvmmnnp&pamuge scaepisings whitdde copacalty active

or r

Co%%%(alr? dsﬂﬁ%é@f %Bﬂ: %ﬁén‘?{] %ﬁtaﬁltg %i)%cgﬂ g‘cttfzrﬁ g?ﬁ%hh& phases

opiickidl butaare; n@t hrgé tg,. sibea EagrEhitadpenMercke Chiralpak OT/OP,

r egiety, eAlbsekBteESca@barhites %‘Qﬂfﬂae@l%m&a Hakef}sdrn:ﬁhers (e.g.
akshi - Shi

reagents_as far ex
r eggcgmpaks aice ¢ C%a%%’ﬁotl% Pal en Ot m@hgqgs, (;@e sepgaation of
(1&&ﬁhoﬁﬁ26czn92ﬁéo @rédalbplﬁﬂsflﬂté Mifei @nAtiohhef fdstRebm@0 from

o RRe e vt kP B80Riiale St SRBLGRPE BRbGTy active

- 15'.>r3p®1mb egnf csgnlp}atrsuilfoan acM terubobun,r eadt sapajatiand of these
S“&%&Q&Sﬁﬁﬁr& ec@ﬁii}oluﬁﬁ tdf&}lw?d bZWﬁQtlib‘éfﬁ‘?fohCﬁB%sz th%ﬂ{rﬁgically active

m nes ot her “nmet reparati on
endd¢ti-omers of conpounds of the general formula | is
the synthesis of racenic compounds according to

AEABBOBNAY BF dh bresbe Fenie H SRR o Sh APBORHY helogenated
rreﬂlaylngﬁﬁiﬂf ignewh, hesmicialigf o8(@)-The amaeﬁ@t(em,cam e optionally
SCRBLALEEH LLGID0H IR0 ST QSIENRL SPedifec bR sulsny
group, can be prepared by oxidation of the correspondlng thioether derivatives.
This oxidation reaction is preferably carried out in an inert solvent with oxidizing
agents like peracids, e.g. 3-chloro-benzenecarboperoxoic acid in dichloromethane
or 2-iodoxybenzoic acid in chloroform or iodosobenzene in toluene to yield the

corresponding optionally halogenated alkylsulfinyl.

Oxidation to the corresponding sulfonyl derivatives requires more rigorous
conditions, for example periodic acid in acetonitrile under catalysis of
chromium(VI) oxide or oxone in aqueous methanol or excess of 3-chloro-

benzenecarboperoxoic acid and prolonged reaction time.
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precursors V or X. The separation can be perforned by
chromat ography on an analytical, sem preparative or

w@e@parHatd ve scal e using suitable optically aceCWEPDO5/006293

stationary phases with suitable eluents. Suitable
optically active stationary pRgses include, but are

not limted to, silica (e.g. ChiraSper, Merck;

Chiral pak OT/OP, Baker), cellul ose esters or

CaAbaﬁﬁéce&f tiee Brescln Inﬁﬁ@lﬁbn@é Q’(arnﬁ%&@ﬂiaal @6m95§1§6§s containing a

& st R et Sinafhs & PR more rehPP Ry &f fogula L in 2
al suxthees with bhathactutielly heepblerkéipientfandi@stikessner s
from 15 conpounds of the formula I or the fornula V
et her with other optically active_ conpounds, e.g.
ding| toon firthesi aspest dirtheiinvendion theysaisapriovidedfa medicament

t h@cﬁﬁamﬁi eefrerﬁaﬁrdo&l@&m BPER fof Rl TWR A Ve %g?edloealﬁs together

i be ion framthe optically act] ent .

of Wft[?é?ﬁﬁl“@%féﬂfmar“ﬁ\ﬁémﬂt%e agiHEIRs- nSuFe’g m%ﬂg Icamenst Proalaamgﬁceutlcal

hal:(ﬁ“g (ﬁﬁ‘ map ballhwl fothd bulsablegfod Wral ﬁﬁﬁﬁﬁdtﬁ{ct)lbﬁ, for example as
substitute

on RS SOHET %}ﬁ&é’r Sk o RUHERR PolnBEy B pbpeRiions; for
bepaghtesal| finjegtionsgr(toydisgn ingeavenepar stbduyareriig atinwamuscular,

of ; n&ﬁ%as%ﬂfa{‘ Br Bﬁﬂgbﬂpast J]Etglﬁfe%%gultg)%r kysggﬁsg@r? or et e&lals‘f’on, for topical

ation reaction 1s era car
i n@dmlrgﬁta@ent aspiaph omztmntzmg creage s f9r k@tqjea@em@ratlon as a

€. Qippdsifdty OTResD %HZ&@&@@&&P PRIpAXRioRs 84 Be | bﬁtamed by processing the
di chI or than 0 [ odoxybegzn%éc acid

chtYPB? a5¢0 B@o@o‘%‘&rﬂ%ﬁglq%‘“’f HEa‘ieBtl | igextyinorganic or
CObfgaﬁiwﬁﬁmg Lﬁaﬁos@ ratd gtaﬂtglcﬂgienaitﬁtés &ielf%tifstalo‘, steyic acids or its

at i gn t he corres in n er.i v

rertiers s o BEE dEh ahn e 2 T GRSt et coated
petableth, cdragéesl and hewl gelating |cepamixie Suitablel gasiiers afor soft gelatine
ChEagﬂh ¢ }orcé?laﬁilgle?g &% ﬁ@oﬂﬁw@& eQls sBRi- Q&{Pérgpﬁ%%;d polyols

exc enzenécar 0 erox0| C acl
pr & ﬁlgfél}m daeranding: prrdhe werwo ) the mge substance no carriers are,

PCI[{)\E%?%Q Qﬁﬁﬁl@@%ﬁﬁued i]r9tht%r1:a§1=,f3d)ies%‘ft géiat{ng %aﬁd’u@e%e?htable carriers for
ntiqgn are romaceut,) cal conpESitions contail

h RO Col TGP YR Enior GHgHE: FRopayos dcerol,
c omggetablés oib fantlotheulilee. ISuhtﬁbla canmefs Ube suppdsitories are, for example,
ph C b /

RS AC R SRR o e e
invention there is prOV|ded a nedlcanent 5 cont ai ni ng

,on?hgghwa%e&mgﬁﬁu%s Lo rmloPEde, Qoﬁtaﬁ?pégér{ré‘cﬁres, solubilizers,

I Ngr e lents toge
stabilizers, Wettlng agents, emulsifiers, sweeteners, colorants, flavorants, salts for

varying the osmotic pressure, buffers, masking agents or antioxidants. They can

also contain still other therapeutically valuable substances.
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wi th pharmaceutically acceptabl e adj uvants. Such
medi canents or pharmaceutical conpositions may be in

w@2dosnmisui t abl e for oral adm nistration, for BXEEP1085/006293

as tablets, coated tablets, dragees, capsules,
sol utions enul sions or suspensipans; for parentera
i njections (including intravenous, subcutaneous,
i ntramuscul ar, 10 intravascular or infusion) as a

st Bharneacewtidal éoanposiiesie ens tamptise heddlivang: for topi cal
adm nistration as an ointnent or creamor for rectal

adm nj stration as; a uppository. T e pharnmaceuti cal
pr epal’®i ons can B’@Tﬁﬁ?‘ﬁgned_ by M%ﬁlg@gﬁ ng the
conpoupds aC@BF‘@JoPHdB?fotthﬁagﬁwem'95‘ Wth 99

phar maceut i cal nert, 1norganic or organic

carrieps. Lact gadydekNa&bsy ch or degivativessthereof,
talc, stearic acids or its 15 salts and the |ike can

be used, for Eroacgrire]lomsSodiioh carriers for tablets,
coated tablets,_dragees and hard gel ati ne capsul es.
Sui t abfte carrierBo¥idenals3q gel atine5 capsul e§ are, for
exanpl g, vegetable oil waxes, fatsg, sem -sqlid and
l'i qui dgpol yol sﬁgﬁﬂ?“’trﬂétqaf%é. Dependi ng on tHhe nature

of the active su%}gr@gggﬂo carri er s 48 e, hq\gﬁver,
[ t

usually required in e“case of soft gelatineée

capsul es. Suitable carriers for 20 the production of
solutions and syrups are, for exanple, water, polyols,
gl Paoeedire: vegetabl e oil and the |ike. Suitable
carriers for suppositories are, for exanple, natural
or hardened oils, waxes, fats, sem-liquid or liquid
polyol MixHems he? ndcein ayvatapleaniraciontlp oathuiss.epar at i ons

cap, NOFARVARE thd PHvALNmRY &8k Al YSFith S04UPMild&! R30 Solution
st abi Ih{zegz}" wetting agents, enmulsifiers, sweeteners,
y or

col ora avorants, salts for 25 varying the
oS3t | Dripthe gedhidationutdre Ssep 2@P 0y agents or

anjioxpdants. T can | sp..cont.ain .still.other.

t hie'r ap%hS? ﬂbea%r?rﬁluqég(fnﬁ%ﬁne&?u% FHEQHELA .Smfﬂﬂ%ﬂ;‘g?gfﬂﬂ%em-

PG/ EP24d 8iede6:2 930 theadilled gransbationi Step 4 emdmmis for Banmutan

COgPr i 86m! ri¥ol 10 frdi J 3 Tablet 1

Compound g@? or %@g é(}%n %5 G153%J 5‘%15%%@%:1%%%&{61“ ose 73

35 3 Croscarnellose Sodium6 8 4 Povidone K30 5 6 5

Magneher! phazhR@édlcl preparation is e.g. a micro-suspension of the compounds
according to formula I. To obtain said micro-suspension the following materials
were used: '

An aqueous solution of 7.5 % modified gelatine XF 20 (Braun) per injection
(dissolved, filtered with a pore size of 0.45 um and autoclaved), filters (custom
made, mesh size 100 um), filter holder, coupling, washed glass beads with a
diameter of 0.25 mm and heat sterilised Retsch mills.

For the preparation of a typical batch 6244 mg of a compound of formula (I) were
weighted into two 50 ml bottle flasks with 30 g glass beads, dispersed with a
spatulum and vortexed. Then 10 ml gelatine vehicle were added to each bottle. The
bottles were vortexed, capped and wrapped in aluminium foil for light protection.
The contents was milled for 14 hours at 30/s in a Retsch mill. The micro-suspension
was then extracted from the beads with two layers of filter (100 pm) on a filter
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Total Weight 140 150 Procedure: 1. Mx Itens 1, 2 and
3in a suitable mxer for 15 mnutes. 5 2. Granul ate

wo b@spomeer m x from Step 1 with 20% Povi done K3DEP2005/006293

Solution (ltem4). 3. Dry the granulation from Step 2

at 50 C. 4. Pass the granul atign from Step 3 through a
suitable mlling equipnent. 5. Add the Item5 to the
mlled granulation Step 4 and mx for 3 mnutes. 10

6. hQldepreeapleti 16 agreaipidnatviad rmyfcmmﬁgamn&tqmo% &ttirdigademinutes

R A T R T e

forrrul a I. To obtain said mcro-suspension the
ol I tyi
A%@Wh&)ﬂl%gﬁ ?Jtio %el %t@n@i@? Elsfkgx'gﬁﬂ:d gfg"r}i&l ?ﬂolég tAJEI.’S(%"]mg/rnl

( dWélsCé'l apERespandsite raeyasldwf P %. dbe anistorsuspensiom wandilirted with 18.6
auteb awed) findl chh@ernsraﬁsﬂ%tfqmm EThd BRIl %shé&gl Banule-like

filter ho]der ou sh | ass, beads
di BRbiclss s E?Woi%eﬁ%% %ﬁﬁ%e%m?@ngt%?mmssdéaﬂm@c% FiFrogcopy. For
Fo stotdge, the emafdsmuspms@fn wad flpdddato hiadile I%a@s?. é&pp&a JabelRd and kept

o IR, Bhok© bR ife Wb sfrnstd HRAERS BiplabbRudd igbitusly by

a vepet ul um and vortexed. Then 10 nl gel atine vehicle
were added to each bottle. The bottles vvere vortexed
ca&ged and wapped in aluminiumfaoil for

e by desrramatenel fopmtlant willvaermsglly| b&opdmrusme% up gvagm-blooded
30é§maam afla et 64k Withih thd Reg asﬁyroga W@ﬁﬁﬁé‘ meéf@HodP@fka of the

o o e ey ) Mol ST S5 oL B o
- Zﬂldﬂxﬁedﬁtaﬂyeeffébﬂlﬁddcbsa A usicidose fisrnyisadh By a tablet or capsule will
Cen% (ll]l]c UgatL0 r%oraé r#)?e P3Nk n ac\f\f‘:}e o nu‘;lfrita})re@%ﬁl?}ﬁ@ d&'fly dose

i nc % "WaSh steps, |ve
13 thie ralﬂget adrl- Hl@m;g/étg |lss%mp10md Hmve&f@rﬂle dailyvdese will necessarily be

det,grdu J@gn@sg Hgbgﬂ&@%&@ tébmred, tﬁgéﬂmumj Gt %P&&fuﬁl‘?&%@i%n, and

toa emcro Su ensi on was di
wi the 8fger6ty of the dingsyypeieg Heptes aACC@eﬁeélmthappamum dagpge may be

Ny dadermibiae bolok a%&ﬁh%bqﬂreatﬂlgawb@nkumpwr&I cles
show di aneters between 1 and 5 mas determ hed by
m croscopy. For

Pharmacological activity

To show the activity of the compounds according to this invention, their effects on
a human colon carcinoma cell line was evaluated using a standard MTT-assay.
MTT ( 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide ) is widely
used for the quantitative determination of cytotoxic effects or in vitro
chemosensitivity of tumor cells. The assay is based on the cleavage of the yellow
tetrazolium salt ( MTT ) to purple formazan crystals by metabolic active cells. For
details, see Rubinstein, L.V, et al., J. Natl. Cancer Inst. 82 (1990) 1113-1118.

We proceeded as follows: HT-29 cells (human colon carcinoma cell line, ATCC-
No. HTB-38) were cultivated in RPMI 1640 medium with GlutaMAX™ I
(Invitrogen, Cat-No. 61870-010), 2.5 % fetal calf serum (FCS, Sigma Cat-No. F4135
(FBS)), 2 mM glutamine, 100 units/ml penicillin, 100 pg/ml streptomycin (=
Pen/Strep from Invitrogen Cat. No. 15140). For the assay the cells were seeded in
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storage, the mcro-suspension was filled into sterile
vials, capped, |abelled and kept at -20C. Before use,

W0 b@smaio- suspensi on nmust be honogeni sed vi goPOUBP200$§06293

vortex. 10 The hydroxamate of formula I will normally
be adm nistered to a warm bl geded animal at a unit

dose within the range 5-5000 ng per square neter body
area of the animal, i.e. approximately 0.1-100 ng/ kg

, hagtpl wehi aﬂégrﬁf@' J:élls e@VWéll‘?Sn ahe As\ame medium. z?t the nexthday, the
t era eut c ct ve uni ose form suc

as CampPal t@&s&xﬁ{ﬁﬁ b PR S ddshR: yooqus concenrations
examgirg fro2580 piyl 0b lafic hMueAfterdF ddysehe MTPT aﬁﬁyabisydcme mainly

daj écY)r(ﬂgg % Jdge il}'}trh%for{sa&gtﬁr: %arflufg‘cqgre?géelg gr&ﬁgrng °>1<%dr MTT,

nece

defreij@@elMolnculhteBlhdsetrmt:al@)alreblneft H\éTiBéetheimg reagentowsadded to
of , 3 &Iﬁ%ﬁeaﬂl&mof @rsdm hﬂle a&&éﬁeéﬁ& ync%a&!i%f L Hes: 37 °C, 5%

beln treated. Acc opt | mrum dosage mnay
ilPpen fhis Hiac Be@ |ttfP% rPé’FP rgzay @afﬁahgarsnﬁwrmed After

p aa&dlﬁuﬂl af tHeablilizatibh 8610860 76 Salivas Diodedyy sa@atEQSDS) in 0.02

" OLHOE RS e Ve BB ER MR Lo on otk e carcul

cehdnuhg,n eth&asﬂeteal watred misisimgda it aﬁd:amd M Tsanaiayz multiwell
- di yl)-2,5-di phenyl
g regggﬁﬁ(ﬁ?nn%lf om %Ct) :g{s%%nl y used for the
quantltative determi nation of cytotoxic effects or in
Vi Wl @ecr&be Yfpﬁﬁﬁfﬂef oY 'llklﬂ‘lfgocfelﬂ WORts ¢l cfecrégg@lr?‘%l'f@yotélsmetabohc

based . on the cl eava the yel | ow tetrazolium
s aPEtIvELy NarTth etsemﬁﬁr B%é esmz?zéﬁef@ﬁ/ycﬁm?%ew st aipewRicof purple
aCEd)lt'S&r cRbdleing FRbm dit aidisbilisRnRWIi st Ew plel meazEﬁ crystals.

pr Q'Egeéﬁ‘gg%ﬁg Offi‘?% ?r_]??@tlfglgé&(q]ﬁg% Busmess Solution

cakLei. rﬁmtfonieBhrrley,fﬁH{))ATCC No. HTB-38) were cultivated
in RPM 1640 mediumwi th dutaMAXTM | (I nvitrogen,
Cat - No. 61870-010), 2.5 % fetal calf serum (FCS, Sigm
Ca{fhmfermqessnwupﬂ gy the followingsigeetkieae, 100 units/n
penicillin, 100 g/m streptomycin (= Pen/Strep from
Invitrogen Cat. No. 15140). For the assay the cells
were seeded in WO 2005/121119 PCT/ EP2005/ 006293 -22
384 well plates, 900 gell sOper well Oin the same

medi um At the next dg t e q:g)rrpo nds (dissolved 10
nMv in DVBO) were” added on trations

rangi ng from 3@ jo 1.1 nM \Af er 5/days, the MIT
assay was done HO

Compounds according to this invention IC90 HT29 [uM]
Reference compound 1.12
Example 2-2 0.21
Example 3 0.22
Example 1 0.34

To further demonstrate the activity of the compounds according to this invention
as HDAC inhibitors, their effect on histone deacetylase inhibition was evaluated
using the following biochemical quench assay:
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according to the instructions of the manufacturer
(Cell proliferation kit I, MIT, 5 from Roche Ml ecul ar

w@ewsherrical s). In brief : MT | abeling reageneCmaR2005/006293

added to a final concentration of 0.5 ng/nm, added

and incubated for 4 hrs at 37, 5% C02. During this

i ncubation tinme purple formazan crystals are forned.

After addition of the solubilization solution (20%

SoThe fnddeida il hidohé aéa%et@fﬁ%IHDlAG) iOZhe Jléa Jatibh &f lysmes in e.g.

caPisfare Fh Absiies DrinamiRaceg: et ifom, :!ws e H e (led with
2 (@Mﬂ@mﬂna@m%pé]@br@mm dreitregen)étl thad)-tainus and
&aSWTMA( gﬂ%‘féh%ﬁaﬁ 'IIQVIHH%%?S at ‘c.ﬁebl{] t&JnIﬁgug ?1!1& §7ta§ Ssseﬂl a%% substrate

sa(f%eﬁM Thérddd raegfdigpre &) yQSBY)- aOmegt dseat:mla‘am brtHDAGC,
of ﬂﬁ%@ Iee ?Q tﬁig%gl'eQ§L&'leta{r@glefﬁe%gﬂ%lgtﬁgrs@hﬁ@'Tﬂolﬁ %gheplnoi loss of
ur Z
aﬁgn{f}s gFtxend 4 %gétféhfor%et%ﬁlsnf Ebétﬂ%éz.f HDAC by

So l:(bthp@ti‘nds lreghilts iflow bighals b&satseElys AKIYld nbheleh s the 8O6Rrate and

ound hﬁ é}?efollovvlng structure. OO0 S HHpH
oq}lﬁﬂgh EPEPS to this invention 1C90 HT29 [M

Reference conpound 1.12 Exanple 2-2 0.21 Exanple 3

a c t | o yaﬁ&cﬁhé’ cgr\% Afc -l;&elfltlﬂgtﬁdgﬁ W&@rgﬂtﬂaéd' f'%estér'ﬂgig at 30 uM.

e conp oun S accor
as 1 mping qhb*twn vergiput éftpeaeh Wﬁu lof 8 38 avell plate. 10 ul HDAC

degegt wHase ('réﬂ&;hﬂilﬁérﬁn Hmcqv P8 frodS I MBKE B93 cells (human
foll WD, 2005/.121119

S SN R “F“G&?% " Sflensiiss & GAgents, ATCC-No.

de@Ret Bl a5 entyidhi dotivity habieo beasessd furieach pfephgaebﬁ)asm m peptide

e B e 0 4 T e e DR35S g

( TAilRad 1£1000 rio pésd barffer)niifier 89 emin mtubdhl@n@ttmom tengpeaatidre, the
reaction was stopped by addition of 20 pl test buffer including 3 pg/ml Lys C and
0.075% Sodium Dodecyl Sulfate (SDS). After overnight incubation the fluorescence
signal of TAMRA was measured (Victor 2 from Wallac, absorption 544 nm,
emission 590 nm). The O.D. of DMSO (dimethylsulfoxide)-treated control wells is
100%, the % inhibition of compound treated wells is calculated in relation to 100%.
Based on 10 concentrations an IC50 curve is generated by using XLfit3 (XLfit
software (ID Business Solution Ltd., Guilford, Surrey, UK))..

Test buffer wused: a mixture of 10mM  4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid (HEPES) pH8, 10 mM NaCl, 10% Glycerol, 0.005 %
Triton X100™, 0.1 mM ethylenediaminetetraacetic acid (EDTA), 0.1 mM Tris(2-
carboxyethyl)phosphine (TCEP). Used plates: 384 well plates (black, Greiner,
781077).
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QSY-7TM (quencher dye, Invitrogen) at the N-term nus
and was used as a substrate 5 (TAMRA - first 17 as of

whe®sora1H4 - QSY7). Fol |l ow ng deacetyl ati on bRCHERLEN5/006293

the enzyne Lys Cis able to cleave the peptide after
lysine. This results in a | osg4af the quench effect
and a high fluorescence signal. Inhibition of HDAC by
compounds results in |ow signals because Lys C could
noThetdf@vrcetdompund haathe falislving beucuanch ef f ect
persists. 10 For dose response curves, 10
concentrations were diluted 1:3 starting at 30 M 10
| compound dilution were put into each well of a 384
well plate. 10 | HDAC, wer@ added (igeconbi nant HDAC- 1
h .

purified from HEK 293 ceII enbryonlc ki dney
cell line transfol ' ragnents,
ATCC-No. CRL 1F [ to be
assessed for ed D [ —10 |H@eptide 15

substrate was addéd (1 Mfinal concentration, derived
from1l mM stock solution diluted 1:1000 in test
buffer). After 90 m n incubation at roomtenperature,
the reaction was stopped by addition of 20 pl test

buCbipounidsd Atdorlingtathid inkyftida and 1€, GiTPRE ﬁﬁéﬁhdhrﬁssay [nM]

TAMRA Was neasured £ ctor 2
rom WAl | ac Exalmpla pBi on 544 nmy 20 emi ssi on2380 nn).

Dodecyl I.Tate (SD5). ;Arter overni gnt 1 ncu Ion the
f y eNGe;C: A d g E%L

f

T

e OD. of met hyl sul foxi de -treat control
Il s is é%/sqehgllwnl px. bi-ti-on of)r\nnmnunsqﬁlr eated

=

o

wells is calculated inrelation to 100@6 Based on 10

co ,1@ ;Ibr ;&Jflgﬂsof%ﬂ {)I\%ge?lé %W éﬁg{xj zs agxglggirc%&'lggt[‘ by déﬁinit g%ereinbefore,

@fqrftb¢ mhﬂsupn o turpy yell, probiferationt tiyeinduetéan ofzhistiore a¢eéy1atlon in

. of L1PaMhGr Leli- hydr oxyet hyl ) -1- 25

pi per azi neet hanesul fonic acid (HEPES) pH8, 10 nM NaCl

-10% G ycerol, 0.005 % Triton X100TM 0.1 nM

et Aybere dinsttodigket biabet preset| ﬁvérEiBEA)is a0 mdidymBnt, S&sZ defined

caf boxyet hyl osphine (T e 384 we

o1 b biors P I BRiEEnt SERsdpta s dotitonpeits 454 lymphatic
PCSysteRR005/ 006293 -24 The reference conpound has the
follow ng structure. OO S

Still another embodiment of the present invention is a medicament, as defined

hereinbefore, for the treatment of cancer.

Still another embodiment of the present invention is a medicament as defined
herein before for the treatment of colon-, breast-, lung-, prostate-, rectal-,

stomach-, bladder-, pancreatic- or ovarian cancer.

Yet another embodiment of the present invention is the use of one or more
compounds of formula I for the manufacture of medicaments for the inhibition of

tumor cell proliferation by induction of histone acetylation in said tumor cell.

Yet another embodiment of the present invention is the use of one or more
compounds of formulaI for the manufacture of medicaments for treatment of

cancer.
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\' Fi \ ~NH Fi 0 Conpounds according to this
i nvention | C50 HDAC quench assay [nM Reference

w@eogpoma 3. 12 Exanple 2-3 2.26 Exanple 2-1 BCI/EPAN5/006293

enbodi ment of the present invention is a nedi canent,

as defined hereinbefore, 5 fgg_the inhibition of

tunor cell proliferation by induction of histone
acetylation in said tunor cell. Another enbodi nent of

t hEetpﬁﬁB@thBﬁ embvitidr®ofl theapiEBdhit Gav@ition asthdehiden8flone or more

her ei nbef t eat nme of n asns
neHEPBRTIE! & ErGutm e el OF SRaRMen fr|Egatment of
e rrtxddhﬂbmas‘e;f luhpe ppostaten redtaly stiranh-,i idaddens phoarstit or ovarian

ascﬁ%@:ﬂ ned hereinbefore, for the treatnent of cancer.

St anot her enbodi nent of the present invention is a
medi canent as defined herein before for the treatnent

OI Y60 Luﬁ&her @fn%@éfmentldfn@le,eaI{éEegﬁtlﬁ{'&mog: E;fn}ﬁlctésrecof oneL 5or more
st onmac er an i C- i
Yefoeﬁweﬁérofgﬁﬁ%‘%?ﬂ e ltﬂﬁ’éu%?"élif‘e Rl madikamenin far sreabment of
usfedlasaii®f i NBRopsticRAd Maspleficlpitem] a | for the

manuf act ure of nedi canents for the inhibition of

tunmor cell proliferation by induction of histone
ac¥etydnatheprnibodnénd of tiropreseek inveNton sromkthodedobodibieng tumor

Of cdlNGr ffgrﬁﬁ&# Hlynnu}{ﬁﬁtc &? J£Shi %ﬁaﬁe URE Paftloﬁnﬁl grtu'fﬁ%rece]l due to

e manu act ur e
gqlp Enering fooweid tuemrmsﬂtan@ﬁectm agagigs of omor more compounds

200pfokmlilalid ARCOHGEB2B AOMBRE2 R3ture 4P thifhsRACSHNEE 1nvent10n there is
errbodt(glant of . the pres nt, i nventloelg1 IS the use

or PYRy} dheBad et grodyiing g #ntt-efl-praliferation af‘éfgﬂr’él 8f warm-

neblioodedk I’afn&nfllo rsutl eﬁt ﬁﬁﬁt inf nee@O bﬁ I’Buch bt €astent WHitto comprlses
r ost at. cta omac eat |

o S et REMRY anighy IR 5 5ra® RO A AB TR Phagic of defined

pr bgreimbefonezent i on i s the use of one or nore

Therefore, still another embodiment of the present invention is the method as
described above, wherein the tumor is colon-, breast-, lung-, prostate-, rectal-,

stomach-, bladder-, pancreatic- or ovarian cancer.

According to a more preferred aspect of the present invention there is provided an
compound of the formulal as defined hereinbefore for use in a method of
treatment of the human or animal body by therapy. We have now found that the
said compounds of the present invention possess anti-cell-proliferation properties
which are believed to arise from their histone deacetylase inhibitory activity.
Accordingly the compounds of the present invention provide a method for treating
the proliferation of malignant cells. Accordingly the compounds of the present
invention are expected to be useful in the treatment of cancer by providing an anti-
proliferative effect, particularly in the treatment of cancers of the breast, lung,
colon, rectum, stomach, prostate, bladder, pancreas and ovary. It is in addition
expected that a derivative of the present invention will possess activity against a
range of leukemias, lymphoid malignancies and solid tumors such as carcinomas

and sarcomas in tissues such as the liver, kidney, prostate and pancreas.
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conmpounds of fornmula | for the manufacture of

nmedi canents for treatnent of neoplasns of the
wheatizpeeti ¢ and | ynphatic system Yet anot hePCT/EP2005/006293

enbodi nent of the present invention is a nmethod for

inhibiting tunor cell prolifegation by induction of

hi stone acetylation in a tunor cell, due to 10

adm nistering to said tunor cell an effective anount

of ThéelentdicellBFif&atip® tiRaiEndlt defiidilh@einbeesagba 9p%1¢edaas a sole
fughther feature of this,aspect. o heinver}lhont re

i s ebalpéf\ﬁrdrélay énvr?&ehgﬂai%lﬁoﬁig élﬂlec ¥roxgmate of the mvention, one or
anmiore etHer pntittufrer atibamces,ffoc txdniple ahosarselectod dade,dfor example,
animal.. . i . Of r i h._ .
2Rl M5 PRy EAB% sBUBSAATR i pan,
anearheplatin aandhyepielorbospbemids; dehibiters of smispaibulsefagrembly, like

Thﬁéfcﬁtaf%le' oSt biter 2RBLAEE GARRGIBBRHes,Of fo} h%xeﬁﬁﬁl%e@-ﬂuorouracﬂ,
invention is the mstbhod, s descri bed above, Wherejn

t heaPegitAbinG svioging qrabipgsidesand hydypgrurea, ogchog egample, intercalating
r eﬁitﬂiioticz\, $bo a@;@hxple kldeiddeyem, aﬁdnbfe@giykﬁl; i(ﬁﬁmﬁifd@dﬁr?ﬂﬂants, for
cancer. ccordal n a nNnpre.prererre aspect. t he

o eenne thsdrimat PR oSl b ane” BEntsting taoares for
t hexahmpl¢eradpardgimse;dopoisadetaer mhitlitfrgrier £xampls etdposide; biological

f t , '
[ hisFBSe! potffefl ML exinpl )t MAERSY, Ol BhiIRor A, Mbr crample
t hentinestsegens syshedsttponxibes ek der epmiplewitiandragens srchtas ¢4 -cyano-
pr w@fﬂub%he}é?kgph&ﬁﬁ)-bqiya%@dz-hfet@,ﬂi3a@trfﬂalemﬁaaﬁl(12- |

hi st one deacety e i.nhi bitory activity. ., Accor .
th@%&?ﬁ@ﬁ%&s opfotherethsrapcutie aerfts FndoPriRgples g8 descrl el in, for
methethlé, @ankéreBEihEigled & Pheti@RIFlOi@lcky] Vincait Tradd VB, Samuel

. Accardingly t f 1 t
- oot s o Ber OB adn SadheqthRefis P fllshrsntoo7. Such
of cargoioe trebimeprtomiylibeuchievedby-wayr of ilieesiatultapedisf sequential or
p ageghﬁ% @sliﬁ’ (5frinctli]b§iuaf &?ﬁﬁ%ﬁtsqf tﬁ@@ﬁa@&%ng fﬁc&t}ﬁing to this aspect
breast, lund, colon, rectum stomach, prostate, o
bl elddbe  inpepiione seraig preaided #t Phasmagewdigel reduct comprising a

eXRREbRANABAF tIR BRhhMALL el Hh@nPERAH anMMaRona anti-tumor
range of ukem as,

I TBPE HeiergraeTEb-BRE R ahs iR e ahoRgncer

carci nomas and sarconmas in tissues such as the Iliver,

ki dne £ ost at e;and creas. WO 2 /121119 .

ST MEsBLRSHABIR Mg RARREERS . YOMRR) 3l vhE Pndrrgianding of the
t r psend invedtibitbd tiversepprbef which ieset hetiajppthic@gpersled claims. It is
ﬁ;lélr?dergtggﬁ QHéoff ﬁ?ﬁfmé(tiéﬂg\/&!nvﬁe nlale qg?hé bP8kelirel RE forth without

oxanat e e i nvention, one o
departing from the spirit of the invention.
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nore other anti-tunor substances, for exanple those
selected from for exanple, mtotic inhibitors, for

wex@sptya1vi nbl asti ne; al kyl ati ng agents, for erEPPM®05/006293

cis-platin, 5 carboplatin and cycl ophospham de;

inhibitors of mcrotubule . assenbly, |ike paclitaxe
or other taxanes; antinetabolites, for exanple
5-fluorouracil, capecitabine, cytosine arabi noside

an@ixdwpleoxyurea, or, for exanple, intercalating
antibiotics, for exanple adrianycin and bl eonyci n;

i mmunosti mul ants, for exanple trastuzunmab; DNA
syBkamppled: i nhibitors, e.g. genctitabine; enzynes, for

10 ' ; ' raseri nhi bitors, for
exgﬁ ﬁe %%%%%gggggkﬁ?%ﬁgg%ggﬁ%§?e§€%§§étﬂ%3i;ier:, for
ex Hifaromethsisubienyl: phensl) thyll-mmidednes, for exanpl e

anti oestrogens such as tanoxifen or, for exanple

(15t BhEw A s Fany ek gy bt ofpyLagrine

(trifluoronethyl) propionanilide, or other

t her apeut.i c ts rincj as described in, fo

5 Th bRt RORTE O, Rih el bR e B b g ghanone
Vi an ntolékulabeidvesain 2 m] niséranel, 3.4 1(0.05mmyl) SneveariuA. acetate and
Ro I e oot . [ j tL- [ r 97, ..
Sutty B, 008, thdff sodiokb RyBrAER B! R Sng Y raction
si mirtpEhwsusirred g EHLGronsrol) d93E aderdoslingtapfoom temperature
I ek e @holeIMANSBS werRffilich&l &1F 824 WakHed vRBIE BR8], e solvent

this aspect. of_the invention there |s provided a
ph3$ Hiro o pinst Hirelas oves cyapaTisd r?gldadlzglom%f-‘@ﬁawpé vter were
t heddedrtottherebidas. Whilé stéinh efiemidiefears aaidiiednvith 6N aqueous HCl

addi;t . on anti-tupor __substance defi ned

oS he At HRLe vk SR Pl e Phass s extrggted two
f otimesviwith éNaaruieews Hitdl sphftione Byt acetatepyovadiied tbothaicdmbined
th j . [ ' t-Re

e SpREEERMRY AhBIEInikiife Bl BRI W B NAH TR BEHRE phase
i sway, peparaied @ad ttha rduentistphase Wem sxeagicd dwamtere imehavith ethyl

pr aeedelrEse s8fanfcoédnibined Resthic gﬁasgﬁ RRfd UABd V&M B4 and the
spirit of the |nven5|og. 2005/ 9 .

PCPLYEBS SYEIUBiEd 75 Teducec REESSHER s @ egcrjide product, which was
Thpuifiehe- By 5- Aashar bduyinatogaaphgt 2-usjigr oxyleal deand  an ethyl
> Adelinl gL AT et 62 B0l B0 mot) 1-(4-

1 i ormbbolkolerhyheul Fabhykmibeny| ) - et hyl ani ne

Step 2: Synthesis of 5-[1-(4-Trifluoromethylsulfanyl-phenyl)-ethylcarbamoyl]-
thiophene-2-carboxylic acid methyl ester

To a solution of 395 mg (2.1 mmol) thiophene-2,5-dicarboxylic acid monomethyl
ester in 15 ml dichloromethane, 428 mg (2.5 mmol) N'-(3-dimethylaminopropyl)-
N-ethylcarbodiimide hydrochloride were added. After 30min at room temperature
470 mg (2.1 mmol) 1-(4-trifluoromethylsulfanyl-phenyl)-ethylamine in 5 ml
dichloro-methane were added. The reaction mixture was stirred for 5h and then
extracted with aqueous 1N HCI, with saturated aqueous NaHCOj; solution and with
water. The organic phase was dried over MgSO, and the solvent was evaporated .
The crude product was purified by flash chromatography using silica and a
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To a mxture of 1.1 g (0.005 nol)
1-(4-trifluoronethyl sul fanyl - phenyl)-et hanone and

woriosaediae sieves in 20 m nethanol, 3.9 g (0.BSI/AP10P5/006293

amoni um acetate and 315 ng (0.005 nol) sodium

cyanobor ohydri de were added andg-the reaction 10

m xture was stirred 2d (HPLC control) at 50C After
cooling to roomtenperature (rt) , the nol ecul ar

si dichbroenahind/ methadolofelueandionadihed 360 t hlgntéobanﬁimolj'hﬁ‘r[l—(él-

SO rat ed .
o A en B SARLATE b RS BRIBHEE s

V%meéh}’é?ﬁt?frl ng the mxture was acidified vvlth 6N

aqueous HC  sol uti on. The aqueous phase was separ at ed

n or anlc evvas xtracted two_ 15 tines wt
Ngféag 3 Iegrboxyliq agid2 \hé(ér%a@eldqib{[l (4-

thmﬂlmfbmﬂﬂrlsuuaﬂﬁcplﬁmpl)&ﬂgﬂ -afille} he ni xture was
basified with 6N NaCH. The organi c phase was

separated and the aqueous phase was extracted two nore
t i Wesa wolutiost &fy 60 mg efalbe mridig b[ga@tlﬂ:ﬂmﬁﬂhieﬂ%ulfanyl phenyl)-

or i [ t he
SRR AU R A 1 35 0.7
pr BY &S mpmel)cef aad siutien pf hedrokylamiresin mh&m@naltagir Hpmg (0.15
US il § ipot&sg@uan 8 &r@xﬂ%hi}ﬁl little methanol Were added. After _;,18 at rt, the
acet ate rrethanol/ rleci (L m ne _eluent._ to af ort
( OTBEOn FpTtyre  WRssliltared pip Mémw eghyith Wéh@ﬂql The filtrate
-SeWElsy trented evittSidep l&t tr(])SLdWelh fQISd: lI-Dﬁr?]Iue to almost neutral Stlrrlng was
or.one S a en

anﬁfnue;{ene I%grat%&% flé ﬁ’ ?f&f W}tﬁv“’)&a}fi afglgﬁﬁ Q/Ohd was
soWaﬁhedrwmlﬁ B&hang £kl Ihmm)ilvgnt of the combined organlc filtrates was
t hév%PB%I Ch2 Tiedl HQXY‘L %fmgmr&aratl@ ervellser:]d phase

| or onet hane,
N chromgiqgsanhy taniield drldpgm 02 o) [thimphent-2.a1 dearboxylic acid 2-

hyRy65}aatides- { g‘@ [@ttﬂﬂﬂﬁgmeﬁfykﬁffarg@%gnﬁ} efh9Mmide}

t epper at urﬁ
1-é‘£§mtpr°u1nf1 or onet hyI suI fanyl phenyl )-ethylanine in 5
di chl or o- net hane were added. The reacti on m Xt ure

S st L g

wi Milz, detIVSOTHe= 6184 4Ai ) Aa4e. taen,iH)ed.56v751 (S8, 7.21 (m,
anﬁ{} e agal, Ment 1. %?m,gy@por ated . The crude product
ash

was purifieéd by hr omat ogr aphy using silica and

a WO 2005/ 121119 PCT/ EP2005/ 006293 -28

di paingsle2met hane/ met hanol eluent to affort 360 ny

(0.92 mol) 5-[1-(4-

trifluoronethyl sul fanyl - phenyl) - et hyl car banoyl ] -t hi oph
enkec@rding hoxjik iprepatatibn procedure of example 1, the following thiophene

hydroxamic acid derivatives of the general formula I have been prepared starting
from the appropriate phenylalkylketone:



met hyl

ester.

Step 3:

Synt hesi s of

Thi ophene- 2, 5-di carboxylic acid 2-hydroxyam de
w®2qopA21149 5

trifluor

onet hyl sul f anyl

solution of 60 ng (0.15 Mol ).79.

5-11-(4-trifluoronethyl sul fanyl

et hyl car
ester

banoyl ]

- phenyl ) -
-t hi ophene- 2-carboxylic acid nethyl
in 10 m nethanol,

PCT/EP2005/006293

- phenyl ) -ethyl]-am de} To a

0.77 m (1.5 mml) of a 2M

sol ution of hydroxylanine in nmethanol and 10 ng (0.15
mas! \ pnf assi-um h\/drnyl de-in little nethanol were
afides. After 4hnamert, thdcal® MWadfoumd MWK UES NMR (400 MHz;
f{Itered and the solid was washed|wi t hanol
f Htratg—was trezt e[d Wit ds 2 'ﬂgaﬂ' we *hcd@?ﬁi}fso)
val Zelt q al risephesei2i®al . E>t$74r34ng Wedg 5. 26,‘on ||6l;ebll 353tbs, 1H),
15rrincndd;Clgﬁ) f&fc @reclpltate was filteg f
The solild © gi h met hanpl and the gz%l(gg 1), ?98
the contll"fYééo’Wﬁ’@éf}ﬁ%{[flrQ‘er ates was evapor at a8, 71'&23 m, 1H),
r esi dute wa&nﬂuéﬂcﬁﬁéeﬂol piepar «'(:15 i 5§8r eve{)se¢.59foﬁ§@H;,57.49 (m,
chr omat dgr ie . ng (0. o
t hi opherepggﬁ’\{)d?g 3?} acid 21 hydroxyanife 533 . 2H),
(#-triflluor onet hyl sul fanyll- phenyl ) -ethyl]| sami(dgiH), 1.48 (d,
(conpound 1). Conpound 1: |cal cul ated MV 390. 41, fggﬁd
N-{MHHY 3910 1H NVR{-400—MHz 46— DMSOH— 8= 878
(. 244) .| 7. Thidphese-@ifi- 3H), 390.45- 7. 5390  [2HP,= 713 (bs, 1H),
(M 20 |1HycaBokdiddBa £H | 1.48 (d, 3H) Ex@agpl
- Agcordi rgwdlgat Oééh Eﬁratl on procedure of %4?})2 Ulq) 203 (4,
the foll FRKY i hydroxam c acid deril £7.§%6m, 1H),
g: ]tche CQﬂﬂﬁ@ﬂorﬁé@ﬁﬂHﬂtﬁn&l— 1ave| bleEqI Erfpar edvgmr(ﬁf d), 7.64-
b fromjt app i a henyl al kyl ket one:
2p05/ 1211 g%@ﬁ“&% BOAF06203 - 20 no. name &aPém KR 754
fpund MV 1H NVR (400 MHz; | (M+H) ¢6- DMSO) | 248 (m, 1H), 5.16 (m,
Thi ophene- 2, 5- 374.34 37527 S = 1. 35 bs|,
d Iea.PUC‘ H-+-e—aet-g—2—0—24-{bs—HHH—8- 9% fd,]ﬁ%’l'@(dﬁm
hyd2eXygnmi ddbiephlete-24- 1H), 336.432 m33IBI§) 0 =11.35 (bs, 1H),
tifluorongfh@¥slicackB (M| 1H), 7149 (M | 924 (bs, 1H), 8.91 (d,
hydroxyamide 5-{[1-(4- 1H), 7.81 (m, 1H),
methylsulfanyl- 7.56 (m, 1H), 7.35-
phenyl)-ethyl]-amide} 7.29 (m, 2H), 7.26-
7.21 (m, 2H), 5.07 (m,
1H), 3.33 (s, 3H), 1.46
(d, 3H)
2-4 Thiophene-2,5- 430.50 429.20 6 =11.35 (bs, 1H),
dicarboxylic acid 2-{[1- (M-H) 9.23 (bs, 1H), 9.01 (d,
(4-benzenesulfonyl- 1H), 7.98-7.90 (m,
phenyl)-ethyl]-amide} 4H), 7.80 (m, 1H),
5-hydroxyamide 7.72-7.65 (m, 1H),
7.63-7.52 (m, 5H),
5.13 (m, 1H), 1.46 (d,
3H)
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phenyl)-ethyl]-amde} 2H), 7.33 (m 2H), 5.14 (m
1H), 1.48 (d, 3H) 2-2 Thiophene-2,5- 390.41 390.9 6 =

wa033211s, 1H), dicarboxylic acid 2- 9.24 (bBRCT/EPH0P5/006293

9.03 (d, hydroxyam de 5-{[1-(3- 1H), 7.83 (m 1H),
trifluoronethylsulfanyl- 7.7236m 1H), 7.64-
phenyl)-ethyl]-amde} 7.56 (m 3H), 7.54 7.48 (m 1H),
5.16 (m 1H), 1.49 (d, 3H) 2-3 Thi ophene-2,5- 336.43
33Exafpl®3= 11.35 (bs, 1H), dicarboxylic acid 2- 9.24

(b‘i‘hﬂqﬁlne—g 52 cq(rgmfyflig ﬁd%%}acglggfarﬁ%aé %ﬁl{[f-?} tll_gdrome%wxy-

phphgdy})—@h’s’ilﬂf-la}md@}m de} 7.29 (m 2H), 7.26- 7.21 (m
2H) , 507(m 1H), 3.33 (s, 3H), 1.46 (d, 3H) 2-4
Thi ophene-2,5- 430.50 429.20 S = 11.35 (bs, .1H),

di StepdoSynthesisef ld(%Tm@qoromhexygplz@vk)tféhﬂmlne 9.01 (d,
(4-benzenesul fonyl - 1H), 7.98-7.90 (m

b B L) bt s ) Al g 1 o 1
5. trfluorvmetHoxy-phéiyl|-ethanGird), ad¥thA0m/ atethtelil MeOH (4.0 ml of a 5 M
i et il SRR B s 0440 ml of e 5 M
5- {({11_1_1;1(@13 2% m@brﬁmmW vessel was sealed and heated to 120°C for 5 min
in an Emrys Optimizer. After cooling and manual release of remaining pressure the
vessel was uncapped and the reaction mixture concentrated at reduced pressure.
The residue was dissolved in Et,O (10 ml) and extracted with 2 M aqueous HCI (3 x
5 ml). The combined aqueous phases were adjusted to pH 9 with a 10 M aqueous
KOH and extracted with CH,Cl; (4 x 10 ml). The combined organic phases were
dried over MgSO4 and the solvent evaporated at reduced pressure to afford 1-(3-

trifluoromethoxy-phenyl)-ethyl amine which is used as crude product for step 2.

Step 2: Synthesis of 5-[1-(3-Trifluoromethoxy-phenyl)-ethylcarbamoyl]-
thiophene-2-carboxylic acid methyl ester

The title compound was prepared in an analogous manner to that described in
example 1, step 2 from 1-(3-trifluoromethoxy-phenyl)-ethyl amine and thiophene-

2,5-dicarboxylic acid monomethyl ester.

Step 3: Synthesis of Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3-
trifluoromethoxy-phenyl)-ethyl]-amide}

The title compound was prepared in an analogous manner to that described in
example 1, step 3 from 5-[1-(3-trifluoromethoxy-phenyl)-ethylcarbamoyl] -
thiophene-2-carboxylic acid methyl ester. Compound 3: calculated MW 374.34,
found MW (M+H) 375.10; 1H-NMR (400 MHz, d6-DMSO): 6 = 11.36 (bs, 1H),
9.24 (bs, 1H), 8.99 (d, 1H), 7.82 (m, 1H), 7.59 (m, 1H), 7.50-7.39 (m, 2H), 7.35 (m,
1H), 7.26-7.21 (m, 1H), 5.16 (m, 1H), 1.48 (d, 3H)
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WD 03/ 066579 WO 2005/ 121119 PCT/ EP2005/ 006293 - 33
Patent Clains 1. The conpoungsg-according to fornula I
ROO 2HSNH RHOformulal, 5 wherein R is

al kyl, which is optionally substituted one or several
times by hal ogen; R2 is PatmtCdmal kyl; the al kyl
groups bei ng opti onal Iy substituted one or several
times by hal oge 10 -5(0)2-CR3i  -S(O) -al kyl;

- slal kY ﬁe cqrRpOwIds Fcogdl@%@ﬁtr@llﬂgl optional ly
substituted one or several tines by hal ogen;

-S(0O 2-aryl; 15 -S(O)-ar)aﬁ o

S

) N NH
R T

formula 1,

wherein
R' s alkyl, which is optionally substituted one or several times by halogen;
R*  is-SFs;
-O-alkyl; the alkyl groups being optionally substituted one or several
' times by halogen;
'S(O)z“CF3;
-§(0)-alkyl;
-S-alkyl; the alkyl groups being optionally substituted one or several
times by halogen;
-8(0),-aryl;
-5(0)-aryl;
-S-aryl;
-5(0),-benzyl;
-S(O)-benzyl; or
-S-benzyl;
the pharmaceutically acceptable salts and the (R)- and (S)-enantiomers
thereof.

2. The compounds according to claim 1, wherein
R? s -SFs;

-O-CFs;
-O-CHFx
-§(0),-CFs;
-5(0)-alkyl;
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-S-aryl; -S(0O 2-benzyl; -S(O) -benzyl; or -S-benzyl;
20 the pharmaceutically acceptable salts and the (R)-

wa@eas(Biienanti oners thereof. 2. The conpoundBCT/EP2005/006293

according to claiml1, wherein R2 is -SF5;, -OCF3a 25
-OCHF2; -S(0)2-CF3i -S(O -akkyl; WO 2005/121119
PCT/ EP2005/ 006293 -34 -S-al kyl; the al kyl groups

bei ng optionall.y_sufhstituted _ one or several imes b
hal ogen;p N §( ,B_/té]ie}gﬁc’y{ grpg'()@e_lgg gptionatfy _S@S&IFVF(;E one or seB\/reral
- S(O) 2- bengks by hatbgeh; benzyl ; or -S-benzyl. 3. The
conpounds according to claim1 or 2, wherein 10 Rl is
met hyl . 4.- e-¥Fhpounds according to claim1l to 3,
wher ei n R24R@)agﬂglkyl wherein the al kyl group is
substituted one to three tines by fluorine; and

- S-al kyl wivet@hn t he al kyl group is substituted one to
three ti mesy@y, bdpyt ! uorine. 5. The conpounds

according to claiml to 3, wherein
O)-benzyl; or

-S-benzyl.

3.  The compounds according to claim 1 or 2, wherein
R'  is methyl.

4.  The compounds according to claim 1 to 3, wherein
R*  is -O-alkyl wherein the alkyl group is substituted one to three times by
fluorine; and
-S-alkyl wherein the alkyl group is substituted one to three times by

fluorine.

5.  The compounds according to claim 1 to 3, wherein
R?>  is-OCFs;and
-SCFs.

6.  Process for the manufacture of compounds according to any of claims 1 to 4
and especially their (R)- and (S) enantiomers, by reacting a compound of
formula IV

formula IV,

wherein
R is an alkyl group;
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R2 is -OCF3; and -SCF3. 6. Process for the
manuf acture of conpounds according to any of clains 1

W 2004/1200 and especially their (R - and (S) PCT/EP2005/006293

enantioners, by reacting a conpound of fornmula IV 0O O
3 HOS OAR formula IV, wherggn 25 R3 is an al kyl
group; WO 2005/121119 PCT/ EP2005/006293 -35 with an
racem c, or enantiomerically pure (R - or (S)- amne
of t hewit cinh@nlit, oR enBntieiNefically paven(RB bt [(S)- amine of the
vvhereirfn R 3 d R2 are defined as in claiml, in the

or eserd@EYR s it abl'e activating agent, 10 to give a
compound of formula VR OO3 2 NS OARRHI11
formula V, wherein Rl and R2 are defined as in claim
1 and R3 is alkyl, which is subgéquently treated with
hydr oxyl am ne to give the respe¢tive

2 NH,

R

formula 11T,

wherein
R! and R? are defined as in claim 1,

in the presence of a suitable activating agent,

to give a compound of formula V

formula V,

wherein
R! and R? are defined as in claim 1 and R® is alkyl,

which is subsequently treated with hydroxylamine to give the respective

compounds of formulaI; and

if desired, transforming said compound into its pharmaceutically acceptable
salt.
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15 conmpounds of formula | ; and if desired,
transform ng said conpound into its pharmaceutically

waewseptad e salt. WO 2005/ 121119 PCT/ EP2005/ ORGR2BB2005/006293

-36 7. A nedi canent containing one or nore compounds

according to any of the «claigg 1 to 5 as active

i ngredients together with pharnmaceutically acceptable
adj uvants. 8. The nedi canent according to claim?7 for

the i ?hfr}éﬂfchlﬁﬁntocfoﬂtﬁﬁﬁfg @@Iddr m5rd3d5cgi_11')6LﬁchtaicOcn*dirf%. to'lgdiﬁ' of the
use or. one_or _nore_.colpoun CCQr al Lo _an e
oF o melagng 3 16 Srracta MerLL CEETe: Sr T b SRl eeptable

t he i aBjubhitson of tunor cell proliferation by

i nducti on of histone acetylation in said tunor cell

10. A nethod for inhibiting tunor cell proliferation

by. i ndihet medicahenii scaonding 110 eleian yA 4o ghe iphibitiopnef tumor cell
cel I, dueet.fogdm nistering to said tumor cell an

effective anmount of one or more conmpounds according to

one of the clains 1 to 5.

9.  The use of one or more compounds according to any of the claims 1 to 5 for
the manufacture of medicaments for the inhibition of tumor cell proliferation

by induction of histone acetylation in said tumor cell.

10. A method for inhibiting tumor cell proliferation by induction of histone
acetylation in a tumor cell, due to administering to said tumor cell an
effective amount of one or more compounds according to one of the claims 1

to 5.



