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WO 2005/121119 PCTIEP2005/006293 Hydroxamates, their manufacture
and use as pharmaceutical agents The present invention relates to novel

Nk AN tes and to their (R)- and (S)- enantiomers and rac&miER2o5/406293

process for their manufacture, medicaments containing them and their
manufacture as well as the use of these compounds as 5
pharmaceutically active agents. Transcriptional regulation is a major event
in cell differentiation, proliferation, and apoptosis. Transcriptional

activationpi@esebhefegIpsdeiaininescothdesinaton Andentlia gaagon

transcription is tightly regulated by a variety of factors. One of its
re%ulatory mechanisms involved in the process is an alteration in the

tertiFyPIOQURTRRtISTDIIAL e Kl didraramastioansy mdheiatRy tred (S)-
aceessioitityrof atrdnseripiion fagtors tenteedr fafgﬂteﬂl\hﬁeﬁ&ﬁﬁﬁaﬂtﬁ medicaments

N%ek%aﬁ%gahmﬁgm i reghaied py thesacaiviatan §ats Al 88{§(3mds as

histones. In a oacetylated state, nucleosomes are tightly compacte
T BIATHYEER Bor transcription. On the other hand,

nucleosomes are relaxed by acetylation of the core histones, 15 with the

reguliReigipRIMHSRIVARASE IO B0 CIREOM JdIedasatatien st M@Hﬂ@m and

histones is vern%d by t ea{lgt%lr%gce of the ctivities ofhlstonee ce tinati
tra é:?graseg]? éjn iStone eaceciyl%s f—%ecenﬁ1 SI-fB}XéeS mnation

inAMHEPE ﬁas/éeb%éht%}fﬁﬁﬁ@%r@stﬁgjrﬂmﬁgaulﬁieabbmwméﬁ&@prs One of
typesefulancermetisainehdingolpalDimcarcstodegels lymphomac@id the tertiary

GVXHHQ%SFWE”%% KerHhal %%%E’E?%ﬁd% %ggncéﬁfﬁ @,ﬁ&%r foéc%?%ﬁ{ty of

progression HDAC inhibitgrs are promis rea cer therap

aeRSEt vaqﬁdfﬁéé%sof%p@ﬁfasfgraebﬁ , SCTBERSS: é}ﬁ%egwr{rzbae;egnw is
149@933&95)1338@3&@&5&&31{1ratladasséﬁmfddﬁﬁkﬁalnhdmt@sﬂhy&bmﬂﬂed state,

'd%ﬂtﬂ@gcﬁﬂ& "%5% ﬂ\ﬁ’%gni ABHKSnE ﬁuseﬁﬁ'el ndn h‘éﬁ@&%ﬂ Qﬁn?&upﬂon
2 ore pecmcally 2 98/55 jé) USS

o 25599 WG-6igBed. Uoyore histones
oam@abageww@wm@sme@s 1@7@@9@1W®03“m6mam status of the

0%@?&4&%@@&3@%2& m&&%%%@&@@ﬁ&%ﬁ@/\é@m transferase
Oal{aA?]lAj? O 03/0 ga%?gflaa ?ﬁBK@?“fP cent?f}(r), rﬁ%of(tca %%ﬁ/ors have been

ny enyI
un to arrest growth and apoptosis in several types of cancer cells, including

colon cancer, T-cell lymphoma, and erythroleukemic cells. Given that apoptosis is a
crucial factor for cancer progression, HDAC inhibitors are promising reagents for
cancer therapy as effective inducers of apoptosis (Koyama, Y., et al., Blood 96
(2000) 1490-1495).

Several structural classes of HDAC inhibitors have been identified and are reviewed
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
activify.
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heteroaryl, benzyl, biaryl and cinnamyl hydroxamates with HDAC
inhibitory 30 activity. -2- However there remains a need for new
compounds with improved therapeutic properties, such as enhanced
activity, decreased toxicity, better solubility and improved
pharmacoldnetic profile, to name only ajew. According to a first aspect,
there is provided compounds such as hydroxamates and to 5 their (R)-
and (S)- enantiomers and racemates of formula| R1 0 O RZHNH HO

1 5ppeveg

e Temalem mradidenigewvrrmponde wikh doimrsd dlstrapentic
orpsepermsﬂ m&s}b)ah&lmhedl(&dﬁﬁx@, Hebresdedlleukithg,

alkA e UNShility and

bstitted 9 SeVal | ti es halogen; -S(0)2-Cps;
-S % aIkyI 15 S aluy %D ?@%g?ﬁﬁp el?lT ?xnally substituted one
or several times by halogen; -S(O)2-aryl; -S(O)-aryl; -S-aryl; 20

-HRZDRPWYS §£Qs)p@&n%e% pr%»hﬁé‘&\ébrﬁﬁ&mﬁ WQEWHQQHM% and to

acceptable salts thereof.
their (R)- and (S)- enantiomers and racemates of formula I

R' o o
| s
HO

formula I,

wherein

Rl
R2

is alkyl, which is optionally substituted one or several times by halogen;
is -SFs;

-O-alkyl; the alkyl groups being optionally substituted one or several
times by halogen;

-5(0)-CFs;

-5(O)-alkyl;

-S-alkyl; the alkyl groups being optionally substituted one or several
tirnes by halogen;

-5(0O)z-aryl;

-S(O)-ary;

-S-aryl;

-5(O)z-benzyl;

~S(O)-benzyl; or

-S-benzyl; and

the pharmaceutically acceptable salts thereof.

One embodiments relates to hydroxamates and to their (R)- and (S)-enantiomers and

racemates of formula I, wherein
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One embodiments relates to hydroxamates and to their (R)- and
(S)-enantiomers and 25 racemates of formula I, wherein -3- R2 is -SF3;
-O-CF3; -O-CHF2; -S(0)2-CF3; 5 -S(0)-alkyl; -S-alkyl; the alkyl groups
being optionally substituted one or several times by halogen; -S(O)2-aryl,
-S(O)-aryl; 10 -S-aryl; -S(0)2-benzyl; -S$Q)-benzyl; or -S-benzyl; and
pharmaceutically acceptable salts thereof. 15 According to a second
aspect, there.is provided a process for the manufacture of compounds as
defined abov¥ 3 especially their (R)- and (S)-enantiomers, by reacting
a compound dPféiFaula IV 2000 HO 'S O'R3 formula 1V, 25 wherein
R3 is an alkylLgretir, 30 -3a- with an racemic, or enantiomerically pure

(R)- or (S)- ar_'@l&g)gjégg
-8(0)-alkyl;
-$-alkyl; the alkyl groups being optionally substituted one or several
times by halogen; . |
-5(0)z-aryi;
-5(O)-aryl;
-S-aryl;
-5(O)z-benzyl;
-5(0O)-benzyl; or
~S-benzyl;
and pharmaceutically acceptable salts thereof,

According to a second aspect, there is provided a process for the manufacture of

compounds as defined above anhd especially their (R)- and (S)-enantiomers, by reacting

a compound of formula I'V

formmula IV,

wherein
R?is an alkyl group;
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formula lll R R2 NH2 5 formula in, wherein R1 and R2 are defined as
above, in the presence of a suitable activating agent, 10 to give a
compound of formulaVR O 0 S ERs R2H 1 O formula V, wherein RI
and R2 are defined as above and R3 is alkyl, which is subsequently
treated with hydroxylamine to give 3ae respective 15 compounds of
formula | ; and if desired, transforming said compound into its
pharmasilitieallyaeasifable csatitReliBaiSslase dIORMRAOURSS A8ne of the
inhibitOf tm‘sfﬁne deacetylase (HDAC) and therefore possess
anti-proliferative activity. According to a third aspect, there is provided a
medicament containing one or more compounds as defined above as
active ingredients together with pharmaceutically acceptable adjuvants.
According to a fourth aspect, there is prmﬁﬂed the medicament according
to the third aspect for the inhibition of tumpr cell proliferation. According to
a fifth aspect, the is provided the usSe:g kinore compounds as
defined above for the manufgé edicameﬁt for the inhibition of
tumor cell proliferation by inductieg.afhistoric acetylation in said tumor
cell.

formula IT1,

wherein
R and R? are defined as above,
in the presence of a suitable activating agent,

to give a compound of formula V
R o o
S : R®
N ol
formula V,
wherein

R' and R? are defined as above and R’ is alkyl,

which is subsequently treated with hydroxylamine to give the respectiv
compounds of formula I ; and '

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



Objects of the embodiments disclosed herein are the compounds of
formula | 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 ilinesses, especially of illnesses and
disorders as mentioned below orifRtte manufacture of corresponding
medicaments. Examples of tumors which may be treated with such
compounds or medicaments are colon cancers, breast carcinoma

(irgludin nced breast canger), lung .cancer (e g. adenocarcinoma
a?ﬁ'?r?é l%%ggx%gﬁl mall cefl fﬁ%%”‘é%trﬁcore}%’,I%t%'seté[feécéqir%&( éﬁ&ﬁ%@“d therefore
advasrseandigeakirpdyrcaentitycancers, hematopoetic tumors of lymphoid
lineage (e.g. acute lymphocytic leukemia, B-cell ymphoma, Burkites
lymphoma), myeloid leukemias (for example, acute myelogenous

leOReFHE AVAL Tying proRe Eoiienslds pemddedrayeitiyaplastiosantngmoee or more
(M&PetHmose ot fRepenshy makerigin 1@%%9@%3%%%%%%{9}) NS Reeutically

neuroblastomas, gliomas, benign tumors of the skir (e.g.
kEFSEBEINBIHRNERS kidney carcinoma, ovary carcinoma, bladder

carcinoma and epidermal carcinoma. WO 2005/121119

P§T/EP,2005/O 6293 -4 As used herein, the term "alkyl" means a
SACTHHAS IR ZiGREEh ATRESH BharcIT IO ke s dRsdissBrnt aptatding Wohe third

14epéit foeibeainlyificion dtardocashaistigsraioguch as methyl, ethyl,

n-propyl, isopropyl, n-butyl, 2-butyl, t-butyl. Said alkyl group being

optionally substituted by one or several halogen atoms, such as chlorine
oAsctudiripeppreiidiabbpay, fiteriner&xdsiotes afsuisiituted alikkl @iRPBEnds as

a ' ethyl trifluoromethyl, 2,2, 2-trifluoroethyl and perfluoroethyl.
T eﬁgeg;%]n%ﬁg%oé%ﬁhgs%%neuﬁ%%# tgjénn%(%}ecsmﬂﬁg% &, g}?ldﬁ)iﬁglgﬂﬂ of tumor cell
brophifeestiprdfe radiycfiomaifbistneclokoteionhe sefdndmyd tels used herein
denotes phenyl which may be optionally substituted 10 one to three times
b\éallcyl, halogen, -CN, -C(O)OH, -C(O)CHS3, -NH2,

bjects of the embodiments disclosed herein are the compounds of formula I and

their pharmaceutically acceptable

salts, diasterecisomers, racemaies and especially their enantiomeric forms, the
preparation of the compounds, medicaments cbntaining 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 ilinesses and disorders as mentioned
below or in the manufacture of corresponding medicaments.

Examples of turnors which may be treated with such compounds or medicaments
are colon cancers, breast carcinoma (inciuding 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 carcdnoma.
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-CH2NH2, -CH20H, or -0-alkyl, preferably by alkyl or halogen. Alkyl and
halogen are defined as above; the alkyl groups being optionally

%ﬁm&a one or several times by halogen. The term "benﬁ@?ﬁ%ﬁ“m”
herein denotes a -CH2-phenyl group wherein the phenyl 15 maybe
optionally substituted one to three timeé%y aicyl, halogen, -CN, -C(O)OH,
-C(O)CH3, -NH2, -CH2NH2, -CH20H, or -0-alkyl, preferably by alkyl or

halegeredAlydiandraaleagatsidefinad asabome.dhe:alkl orpuns &eﬂlgnched*
op?ﬂ}l%ll ubst%uted one.or s eralltl[neﬁs b ﬁrfal en. In the compounds

of ormufgﬁr&ﬁafs B?efg%%ﬁwlﬁi%eﬁ%lﬁ ethyl oﬂ¥ ﬁ#gﬁ%ﬁﬂ L cugathap, atoms,
metHih 38 RARAr ehbdtirientaioperipoarbtsk fotmbth -wigtefaiRalist group
trithedngroptivaily wifiscrareethylsutianydetefilHANRINMIRMIINGRASS chiorine or

triffamethylstt | espagcially trifloromethoxy and .
trifly rométlr?f:sugan I.ﬁeﬁgc@r#}é%un Slggg‘:eg’rdﬁ)]% grlfﬁ%t%treedseﬁlmvgﬁ%ﬂs are

m §?ﬁﬂe¥h¥1=f voreesibrh hRdrirdkaiestny avdasufbiersattylThe

term "pharmaceutically acceptable salt" refers to conventional

aciphaddian salisyen Dase Al ion S 3L ARING, DIRIBAICE! 1nd bromine
effect V%I%Tf]aé?ﬂnd pr0£§é$s of the compounds of formula I'and are ’
forhed" tahi& 8% rganic or inorganic acids or organic or
inorganic bases. Sample acid-addition salts include those derived from

inorganienacidsIsueh ag 30y oG ic, ag indie
acid s%lfur&g%zidf.sulga@ic &%mz%}g?/% Mﬁkﬂ*{a&gg}ség%g&/o i ruted

id, 19 P
-5 p%eosp?horlc acid'and nt ric?%ﬁd\,/}ﬁagﬁ%sé rivé(a(ﬁé%g“a(ﬁ@?i%’ “NH,,
suthENSlatofuBrOSlieni® stk sardfyribhichy, allsthenbelaigonicidicrtl aoddlidogen
acide slifeiedcasciloveitiseadliel Baligatidnadisisaihfumale AC0 oA MNEveral
Iikgn%g glgggg_-addition salts include thosc_e derived fr_om ammonium,
potassium, sodium, and quaternary 5 ammonium hydroxides, such as for
example, tetramethylammoniurn hydroxide. The chemical modification of
a fhareracEbtoatt anpedridiéie. dandtug) in0iia-paknis grieghwinysvelk phenyl
knewLe SfRsmascRuticat dea BRIt HeLIAIMEDBINRAANSIER! o, -c(o)om,
-C(O)CHs, -NHy, -CH;NH,, -CH,OH, or -O-alkyl, preferably by alkyl or halogen.
Alkyl and halogen are defined as above, the alkyl groups being optionally
substituted one or several times by halogen. '

In the compounds of formula I, R' is preferably methyl, ethyl or trifluoromethyl
especially methyl.

A further embodiment are compounds of formula I wherein R? is trifluoromethoxy,
triffuoromethylsulfanyl, trifluoromethylsulfinyl 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 T 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, sulfaric acid, sulfamic acid,
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and chemical stability, hygroscopicity, flowability and solubility of

m oulnds See, e.g., Stahl, P. H., and Wermuth, G., (edltorg

ANABBOR of Pharmaceutical Salts, 10 Verlag Helvetica Chinfi ?E{E%QOSH)O“%
(VHCA), Zurich, (2002) or Bastin, R.J., et al., Organic Proc. Res. Dev. 4
(2000) 427-435. An embodiment of the |ﬁventlon are the compounds of
formula 1, wherein Rl is methyl. Another embodiment of the invention are

thesamperRds;af fammulad whersin %@%elﬁaaﬁkggw&%eﬁ t@ﬁcﬁ”&{ch as p-

|tuted ne.fo three times by ne; an erein

grOU IS SU uori
e ?}f?j}g 1S SISO RBAA LSS 1 forel A Aghebecinic acid,
enfbotHmad: oiliveatideltitn agiltfesontypoithdsndf ordikia Samplerbie 2@ dition

R’ islmoetayidantldse &n%elhadﬂe/a%{eiaﬁhﬁ@'w%ﬁﬂﬂl'Sseeﬂﬁﬂt%ﬁﬂ §fternary
to three tlmes % fluorlne a ?Ikyl whe e|n the all%wi;roup IS

substitted ona fodne a0 RioFRERE AL EARF B HomYEH A oxide.

ree times by

invebgishearcehmedifigtinielor Rbwrukceniitnd redmpauisl GBS 2-O@F o a salt
-Om&ﬂﬁ@ewm%ﬁﬁlﬂﬁeee%@@ﬁgﬁﬁsts% ShEI8fafpRoved physical

-SQdr v 0 n stituted one
or several %lr%’lesga-l?é/i hao é,gﬂ!% Eyr}:ere r%e% o%%l%?ﬁvgn%o %ds See,
thé- Eorﬁﬁt%r%s}% an]i’er@rn e‘fllt()l‘s) Handbook of Pharmaceutlcal Salts,

Verlag Helvetica Chimica Acta (VHCA), Ziirich, (2002) or Bastin, R.J., et al,

Organic Proc. Res. Dev. 4 (2000) 427-435.
An embodiment of the invention are the compounds of formula I, wherein
R'  is methyl.
Another embodiment of the invention are the compounds of formula I, 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.

Another embodiment of the invention are the compounds of formula I, wherein
R'  is methyl; and

R?*  is -O-alkyl wherein the alkyl group is substitufed 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-CF3;
-O-CHFy
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R2 is -S(0)2-aryl; -S(O)-aryl; -S-aryl; 10 -S(0O)2-benzyl; -S(0O)-benzyl; or
-S-benz]yl. Another embodiment of the invention are the compounds of
tXherein 15 R2 is -OCF3; -SCF3; or -SCH3. Still difdffg005/006293
embodiment of the invention are the compounds of formula I, wherein 20
R'is methyl; and R2 is -OCF3; -SCF3;dt --SCH3. WO 2005/121119
PCT/EP2005/006293 -7- Such compounds are for example:
thiophene-2,5Hi0drdylic acid 2-hydroxyamide 5-{ [1-(4-trifluoromethoxy-
phenyl) -ethyl_i(@mgggy};' Ihiophene-2,5-dicarboxylic acid 2-hydroxyamide
5-{[1-(3-trifluoromethoXky- 5 phenyl)-ethyl]-amide};
thiophene-2,54krk dhertladiarounydreirgamitnally substituted one or several
S-{[1-(4-methylisiefdmaphiemyl)- ethyl]l-amide}; thiophene-2,5-dicarboxylic
acid 2-hydroxyamide 5-{[1-(3-trifluoromethylsulfanyl-
phenyl)-ethyl]-amide}; and 1.0 thiophene-2,5-dicarboxylic acid

Z'M@%Y%mk&iﬁrﬂﬁt(&%ﬂ%wgﬂmmg E)Wﬂﬁﬁﬂfj\g}ierein

R* s -S(Q)g-aryly
-8(0)-aryl;
~-S-aryl; _
-S(O),-benzyl;
~-$(O)-benzyl; or
-S-benzyl.

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

R*  is-OCFs;
-SCFs; or
-SCH.

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

R s methyl; and

R* s -OCE;
-SCF3; or
-SCHs.
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Still another embodiment of the invention are the compounds of formula I,
W(\)/vhereig Rl is methyl; and 15 R2 is -SF5; -O-CF3; -O-CHF2;

§?&3§8&% or -S(O)-alkyl; the alkyl groups being optionally éﬁfﬁ@ﬁﬂf&%"&f“‘m”

one or several 20 times by halogen. Another embodiment of the invention

are the compounds of formula 1, whereirf Rl is methyl; and R2 is

-S(0O)2-aryl; -S(O)-aryl; or 25 -S-aryl. Such a compound is for example:

W@&g%gggggﬁgﬁ@gggﬂgp&gs Thiophene-2,5-dicarboxylic acid
2-{[1-(4-benzenesulfonyl-phenyl)-ethyl]-amide}- 5-hydroxyamide Another
embodiment of the invention are the compounds of formula I, wherein R’

is iheaerng. & dicarbadiye- bendy; 2-B{Opbpnmideor 58 be@zutifetomethoxy-
anptherBbrefodiragni el 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 formulalv00 HO\S/O'R3
foﬁ%}ﬂﬁh‘i}ﬂ,e"z’ ~dicarboxylic acid 2-hydroxyamide 5-{{1-(3-trifluoromethoxy-

phenyl)-ethyl]-amide};

thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(4-methylsulfanyl-phenyl)-
ethyl}-amide};

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'  is methyl; and
R* s -SEs;
~-O-CFs;
-O-CHFy;
-$(0),-CFs; or
-3(0)-alkyl; the alkyl groups being optionally substituted one or several
times by halogen.

Another emnbodiment of the invention are the compounds of formula I, wherein
R! s methyl; and
R s -5(0),-aryl;

-$(O)-aryl; or
-S-aryl.

Such a compound is for example:



10

15

20

wherein 15 R3 is an alkyl group; with a racemic, or enantiomerically pure

Wé@@%@}bamine of the formula Il R R2 \ NH2 formula lll, 12)&, herein R’
an

are defined as above for formula I, WO 2005/121119 EP2005/606293

PCT/PP2005/006293 -9 in the presence of a suitable activating agent, to
give a compound of formula V R1 O OR3 R2\H i5formula V, which is
subsequently treated with hydroxylamine to give the respective

compgphehel farmuladsang iﬁgﬁsﬁqglI(Wf?ﬁ@}i%ﬁéiﬂrﬁﬁﬁ&%ﬂ&ﬂ?fﬂéﬁide}»

phgr %ceutziicajjlgl acceptable salt. 10 The present compounds ‘of formula

l, Or 2 pﬁ%}ﬂznglceﬁtically acceptable salt thereof, may be prepared by any
process known to be applicable to the preparation of chemically-related

COMRAUBESHBUEHACHIHO I WRRIb B Sesi i RIBRAFR IS WOIHRIMAIe Wl erein

the formula I, or a pharmaceutically acceptable salt thereof, are illustrated
by the following representative examples in which, unless otherwise 15,
stated, B ands R li@ughy of the meanings defined hereinbefore.
NecessHry stirfifg)ntsiilils may be obtained by standard procedures of
organic chemistcy)-bhaezylireparation of such starting materials is described

within the acggmggznﬁing

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

a compound of formula IV

formula IV,

wherein

R® is an alkyl group;

with a racemic, or enantiomerically pure (R)- or (8)- amine of the formula [{I

R‘l

NH,

formula II,

wherein
'R' and R? are defined as above for formula I,



examples. Alternatively necessary starting materials are obtainable by

analogous procedures to those illustrated which are within the ordinary
WORMBIEABrganic 20 chemist. One method for the manufact¥fi€TgEP2005/006293

compounds of formula I is shown in the following general reaction

scheme 1 and represents also an embedment of the invention: WO

2005/121119 PCT/EP2005/006293 -10- R' A-2 A-3 Rz-k-(r) Rz\ AlHz O

Ol H% %\f}-# gal\{llg O'Aiw%t(i) O i~~ S RH\5 (r)’R3 NHzOH

Rz Cf HA= eme T n Sciiefe 1, R' and R2 are defined as

for formula | and R3 is alkyl or optionally substituted benzyl. 5 Ketones of

the genesalifermudamplowviibsébmndad/R2 have the meaning defined

hereinbefore, are reduced to amines of formula Il via the corresponding

imines. Then the amides of formula V are formed by activation of the

thiophenedicarboxylate of formulg,hv (R3.is Me) and subsequent

treatment with amines of formulayil. Thejfinal produdts are obtained after

treatment of methyl 10 este i IamiRé, or its

hydrochloride, to give, shd;respa ctlve{}i

desired, said compotnd gan bd transformed

acceptable salt.

ts pharmaceutlcally

formula V,

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
iltustrated 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 formulaT is shown in the
following general reaction scheme 1 and represents also an embodiment of the

invention:
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(A) This method for the production of compounds of formula | will be
illustrated here: 15 (A-1) Ketones of formula Il, wherein R' and R2 have

WRRA%IPAAIRg defined hereinbefore, are commercially availabf-3fEaR%806293

prepared for example as follows: (A-1-1) Ketones of formula Il, wherein R’
has the meaning defined hereinbefore- #hd R2 is an S(O)2-aryl group or
an S-aryl group can be prepared from halogen- substituted
acetophenoneg:(X-phenyl-C(O)-Me) or froge acetyl-substituted 20

phenylsulfonylghlorideMEI-S(0)2-phenyl-d(0)-Me) by treathent with

suitaRQI yi<thiades or by a Friege S typélreaction applying suitable

aryl Coripgunds as described e.g. ing#ukla, V.G., et a; J. Org, Chem. 68
&r

(2003) 5422-5425 or Marquie, J., et al., JOrg. Chem. 421. WO
2005/121119 PCT/EP2005/006293 -11 (A-1-2) KetoH8 la Il,
wherein R' has the meaning defined hereinbefore and R2 is an S-benzyl

group can begrephred fromthalogen-sulsfituted acetophgpones 0
(X-phenyl:C(Q Sreattnerriwith-suitablebenzyl-thiolas agl._-S

- desgritfpd &[g. imHowbeft, J.5° et al., SYvetic Cam 0990y / M

3193-32087'5 Ketones ®f formula Il, wherein R" has t aning defiped HO
hereinbefore and R2 is an -S(0)2-benzyl group can be prepared from
acetyl-substituted phenylsulfonylchloride (CI-S(0)2-phenyl-C(O)-Me) by
treatment with suitable benzyl-halogepides; benzyl-Grignard reagents or
toluene derivatives as described in e.g., Sun, X.H., et al., Synthetic

Commun. 28 (1998) 1785-1791; Gilman, H., et al., 10 J. Am. Chem. Soc.
51g18beres0R3508, & todeinedtatfar. OhendaSomd R ksnaliyhos. optionally
(19900:8b8-86341.(A-2) Amines of formula 1ll, wherein R" and R2 have

the meaning defined hereinbefore, can be prepared for example by

reductive amination of the corresponding ketones of general formula I,

bukererss méthsdsermagl Herousallashesoire RanthR el ktionmeoningsdefined

skitediibéhergrird RiglicattioninibRictbeatie DM eNeRebREaHE DRines.

wigh, the f%@atgﬂig&:[heof formulaV  are formed by activation of the
thiophenedicarboxylate of formula IV (R’ is Me) and subsequent treatment with
amines of formula III. 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 formulall, 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 I1, wherein R' has the meaning defined hereinbefore
and R? is an S(O),-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, ., et al., J. Org. Chem. 66 (2001) 421.
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imine and its subsequent reduction to the amine taking place in the same
reaction vessel. The reaction mixture usually contains a source of

WQRMATERME Ws for example but not limiting to NH4OAc and a r&dUiRg005/006293

agent as for example but not limiting 20 to sodium cyanoborohydride and
is heated in a suitable solvent as e.g. méihanol. Another method for the
preparation of amines of general formula Il is the addition of a Grignard

reggent R';MaBr or an or ithium compaund Li-R' , with R’ as defined
herelﬁ%eﬁglr%gfg %nog%)r%rg?@%?fr% 8?%(;&3en%§ra o?ﬁﬁﬂ%'%&%ﬁ&mbefore

suB&EquentifediictidrPenrdtle BRNE (£8%. HedayampetinfSynthhdegamurbstituted

ﬁ8 4d96Bh A6 GR)-ihe)l CHDpane)dbyoftanimela Wik QiRibR bangiRBioles as
a i reinpe repar

T T e T ——

alkykeasee p2\brihisarHaeHeRPICalYs BvO e AW dsHe RIS Before and R? is

rocedurg: /12 PCT/EP2005/006293,-12.In the first ste )
?hga%arbb%%%é%gth&%ulé% bé%%mé’sf’%?:atf\?gted.f‘?ﬁle a%ﬁéﬁ? stituted
reé@%ﬁ@%ﬁi‘ﬁ%ﬂﬁ ARER eurhentbEMefob e dasaprent with suitable
dichéamyhviethgeriddiokeneylottgnahy deafunancinshe-peakenesialan described in
ac ggt,lrsqnf;lgeﬁt.- Sugh %MM&{%W@,@%@ an,3¢Ylet a1,

halj .. acyl 5 chloride) f d by th
e R AR, (L SRt s Areett dhn b BETYCkRsePerkin

forlaxasplel B9hesidattibh of the acid and a chloroformate (e.g. isobutyl
chloroformate); an active ester, formed for example by the reaction of the

aci d a phenol . pentafluorophenaol); an gctive, ester, formed py the

re c%}ﬁ% YeAcht atgg%}'%%i#o%%éﬁ%t az g‘%] e e R lpfined
forexaimipiiory theorcbrtibrepine fvid aale abider¢dustive amination of the
dipheradphatipiamiaridel @aasy fayamiser, forneehtar AXaHAeRY e useful as

req%if)&(af?%]‘% iw nﬁg@ggg%@%.igiﬁgg%@hosphoryl cyanide); or the

product of eaction of the aci a carbodiimide (e.g.
dicyclohexylcarbodiimide), or the product of the reaction of the acid and
bistdsoxecBeoxazaphilialiy)carried out as a one-pot reaction with the formation of the

imine and its subsequent reduction to the amine taking place in the same reaction
vessel. The reaction mixture usually contains a source of ammonia as for example
but not limiting to NH4OAc and a reducing agent as for example but not limiting

to sodium cyanoborohydride and is heated in a suitable solvent as e.g. methanol.

Another method for the preparation of amines of general formula II1 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 formulaV, wherein R' and R* have the meaning defined
hereinbefore, can be prepared from compounds of formula ITf 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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15 phosphorylchloride. The reaction is carried out between -30C and 60C,
conventionally at or below OC. In the second step, the amine of the

WO AT mula 111, in which R' and R2 have the meaning deffR&gEP2005/006293

hereinbefore, is added to the solution, at the temperature used for the
activation, and the temperature is slowlyadjusted to ambient temperature.

20 An appropriate scavenger base like e.g. triethylamine, or
diisopropylethylamine may be added to the reaction mixture. These

mEtnBs e WemkHsFRIB RBER 2sidief Hshformudn ibersimeslactivated. The
methvelsohorrthetsyntisesisrdidamidés as used ivlpentide ehemistRyasample, in
d | ' aben- | r arganischen. Chemie”, .. .
Vﬁ%@%ﬁ%@/@%ﬁ%yﬁg m_??/er z%rggf u%[g grl% frrégae%coe a?p pjll]t]: atfﬁten.raung
28 BInSUGRAS BT At VerEARE ARt (Re Bl i ag/tdrdidanipe il
inchierizles8addng BodemidoCaf. fat atidlahibterdnyekaGioemid2loride, (e.g.

(L@ﬁéﬂ;ﬁkﬁ&e&@); RRRRRAIGIh RIS URIYRIE R €Y 9'6_??% eaction of the
sapo IICC?IIO of tlige diest ror.o>%|da on of the correspondihg aIJe ydoe,
R ST SR et e e 2 SR SR RFRAIS R Bt G slorned for

bdtother methods may
sigRaapeths the reviiangTbeagsidiand ophsmolilz.& wherdndRophehBlY; an active
hav&ﬂﬁﬂcilﬂﬁdﬁ? ghdad ﬁ?%;?h@f&ﬂd@ﬁfﬂ %&N"—Hﬁdﬁé%?@éﬁ%%@éﬂofle; an ?ill azide,
c roxylamine .in the presence,of a suitable

bgg%ap.&% e%a%cﬁ%lﬁg%arﬁgd 5guxt in %%L}Bgrt gglvtehn oFuBRE sifth dgide (e
mepBsalhspheisl apdaira amicyptdckrneldog @pomlabp the reaction of
2054t hhe B@?&R@Oﬁ@%&ﬂﬁdph&pﬁﬁyﬁn&%gﬂy)at@r ﬂ@%ﬁm@@mf the
terpperiuge. 0hekR Bld WPURRAN NS IGO0, o the
example, an alcqholate as e.g. sodium methylate or an inorganic Das as

e.@“ﬁ%ﬁssﬁﬁ Brokdsintsteqtl ofenariinRgdrSi§1Emawe-frermzolidinyl)-
cabowpholybsdarsbpaibhelyrandioan be applidd asta lsetwtian iFBatCorgedico°C,

sg@%g&@p{tw% asralcohol like methanol or ethanol. (B) Another
method for the preparation of compounds of the formula | is illustrated in

the following reaction scheme 2: R
In the second step, the amine of the general formula I, in which R' and R? have

the meaning defined hereinbefore, is added to the solution, at the temperature used
for the activation, and the temperature is slowly adjusted to ambient temperature.
An appropriate scavenger base like e.g. triethylamine, or diisopropylethylamine
may be added to the reaction mixture. 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, Georg Thieme Verlag, Stuttgart, are also applicable.

Compounds of formulalV are described in the literature as for example in
US 2,680,731 and Goddard, C.J., et al,, J. 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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B-1R"OO FG% NHzO OH\S/(Ra VIHO\S(o')RFG VIIIV RROOR
00 _13.2NB-3Se.g. NaOH FG H VIl OH H2N-G-PG FGH (N H 1~1 -e

WARBERIBORa 00O SB-4NNHBSSNH RXO0, PG R2 HOVERHAWwe293
2 10 In scheme 2, R' and R2 are defined as for formula | and R3 is alkyl or

optionally substituted benzyl. FG meansg-functional group like halogen.

PG means a protecting group like benzyl-, p- methoxybenzyl-

ter{:mﬁm anyl- Lty g roup such hylsilyl- or
dimeth rt béu?y S%I{ylngrou%:z)h %Ee ¥§ l%er indso he ?0? FRApad 12. A
ob A Eop&EHEE f%ﬁeali‘g’fg?ﬁﬁlﬁ% m@hfmiﬁ%ﬁh@r an inorganic
méanmgs definaddssrainbeytbreatd E@:dﬁch(ﬁugaiﬁﬁtﬁi@q{%@kgwﬂﬁxe in sit, it

prelayaklycahalonzar aey sARERHREISAN (oML MluKIrEIn R alkilor,
bepzyl as describ d in tlon Compoun %nhe formuta Eﬁf’en,as
Wh?e%ln pr? %8%\ é%ﬁ]é@ ?fe‘?@?fb‘élfore FG is a functional

group, preferably a halogen, and R3 is alkyl or 20 benzyl, are prepared
frofd Lobmetherdsnsthng firmthe \brdpprayionlydiscofipodt@ L @F5MR 1biQula I is

P@Id&Pg&pﬁ{Q@@gﬁﬁ,wﬁfé cenditignsHuades.which the hydrolysis is carried

out depend on the nature of the

R
8'1 H R1 0 S 0 3
FG M 5 o NWUR
Vi HO YW/ o Vit
v
0 O
\ 4 il N N/ NH
e.g. N2OH eg.naoH FG #Nope FG H o
Vili X PG
1 O 0
}LU/I{ B-5 R S
= NH B N L)
R a . HO

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 sujtable
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



10

15

20

25

30

group R. When R3 is a methyl or ethyl group, the reaction is carried out in
the presence of a base, for example, lithium hydroxide, sodium

WORMsIddE%or potassium hydroxide in an inert solvent or diludi§iTfep2005/066293

example, in methanol or 5 ethanol. When R3 is a tert-butyl group, the

reaction is carried out in the presence ofigan acid, for example, a solution

of hydrochloric acid in an inert solvent such as diethyl ether or dioxane, or
trifluorgacetic acid in dichloromethane. When R3 is a_benzyl group, the

re ORGSR ArREE JtisY tReRyGERBISIS iFrtried redcfrrend mBsaatatglof the
cagatysp Richdspaadi umretipthtmthgngacsiitable Ratien iefrasdlBut in the
caghensotareaessadyal rpeihnds ofdibaIRALe LOMRABIE Wi Alkice, o
groups Rl and R2. IE cases where the features’of th{%se groups do not
o B At i, B 2 5Py SRR efemmg methanol or
préfuatloMheadidsretepied! gR8) Gompatitsiotdhsctbomtia i presence of
gt g, s oo ol R o Hf) U Hlont such o
u n u s G, sui )
prrg%%%?geggl% u%, Halr%xzﬁ)l?gba?ggr?r%?nogg?ﬁlﬁoaﬁh éno‘?e FesmHRR0e VEpen R is a
trefRrEh P ahosretionds mydieskyrathyehTdisgeadiits yplbaltyesence of a
invaisks et eatdponepa _@rmaaﬁufﬁl.dﬂ ﬂlﬂliﬁ[ﬁhsﬁ%oa T&}ﬁtﬁ%!?@%;}ﬁil&, I$1ch as
ac ivat ously to the acids.of formula .
R e L C A e i
adtfst o e Ssrsvhens the fratvser i these drqBPIHéoapayalien, Hriusrge of a
tempoiatoretiodlofiflydad]ysie dtiorambienlstefppesatuion Thedadeibhsgised.

are well known to those skilled in the art. In principle, all methods for the

symh i@gh%;@m u | |d&C | crihed.in
Héﬁb?gé\{%\%é% , "Methﬁeﬁe?ﬁ%@%ﬁ%ﬁ%ig 3%?5.&)%/gﬂefgigﬁd defined
X >

74 AP AsTE Sl e oAb gtrrpy RGPl trhajasennend PG refers

benzylsyjabiethmtybieng grotertabupieparedrbony lcotripdulsSHyHE QRS ula VI

S @&%ﬁ@@ﬂpm& rtéjé - fert-butylsilyl group.. The reactions
cggrr?ed out depend on th l%ypef‘%%%ré%{%{:?%g& gllrlc%ga\%ﬂ%n g:zﬁfy mvolves a
protectisy OR6tRPIPEWBERIA- or p-methoxybenzyl group, the 30 reaction

carried out is a hydrogenolysis in an inert solvent such as an alcohol like

In the first step, the carboxylic acid of the formula VIII is activated analogously to
the acids of formula IV in section (A-3).

In the second step, the O-protected 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.

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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methanol or ethanol, in the presence of a noble metal catalyst such as
(Palladrum on a suitable carrier such as carbon, barium sulfate, or barium
{Hed® at ambient WO 2005/121119 PCT/EP2005/006292C THEP2005/006293
temperature and pressure. When the protecting group is the
tert.butyloxycarbonyl-, trityl-, or a silyl-gf®up such as the trimethylsilyl- or
dimethyl -tert-butylsilyl-group, the reaction is carried out in the presence of

e erature bet refer bI
éi% ﬁrékrjlenﬁlgm& ratire. \Q'(ﬁ.‘e acrc§e ﬁrrgteb ag tloﬁ"o é’ iﬁgﬂ%rbonyl"
aa‘ratrﬁ aRT R SR geéhaéémémm%bﬁeﬂ&mbﬁaﬁ@t@ﬂ tﬁrtdm&hééhgmup,
adﬁan@lamdmmthﬂd@marhér}&@mt&cﬂﬂlcgi@upd&ﬁr@hﬂaﬂﬁ@@ﬁeﬁb@ﬁ -20°C

a%ﬂzf—érree Aehrbgr Hineiy et Buvisil gre ég CAGAcH 309&?'51%;; be a
arried’ as SO

presence of a fluoride source
D1 LR AR THER SN Y SioNT diosane, o
dlmm@ﬂWacmnmmmmllwmmwmnﬁmm a silyl group
;rou ypct% allow the usz)RjJJﬂ SEER rotec ng%’15 rﬁ%&%‘?% can also be
proate%sfgg g%oup\sﬁv rg?ﬁ %ttah%ggl f)P B‘é?é%r?‘%%%&st Spivap pfipride or
(Bedyabuiipamaaendiio Aneridk, iwer direiR sehR S hdveshbichreaminghane. Not
d&fﬂ&@ﬁaﬂ;ﬁrhﬂf@f&l@tﬁ&ﬁg arshpGivefars %ﬁlﬁbﬂﬂ@f@'%@tﬁ?gﬁg é)i’{p In cases

e.g.h e ecra |od|de are grepar com

for&r%u%%%%l%%% men ¥h th&an 1Ilpfhlao e{?or BEnZyi-thios gsa cfgg%ﬁ%ejd%emng
e FOSRuEIY BroBEEng Brovgs dhémoe‘ser(mepésrzrj Bn%rﬂmbeeﬁd to be
J.dppdiedl., Synthetic Commun. 20 (1990) 3193-3200, and Steven V. Ley,

et al., Angew. Chem. Inter. Ed. 42 (2003) 5400. 20 (B-5) The final

pf@i%tﬁzeﬁp&&%@ &Seldommast, Waeksin R and R [Pl%¥g fhe ?}Iln Ydefined

defined hereinbefore, are obtained after deprotection o compoun SO

giaboferec s BlRarkiadon 1BH AR MRS arHRE SBT R Ao halegwh trpecially
fomsﬂwa big mpmmt@mf@mmmdf%mmmmelmmgm with aryl-

r%@&%&@}ﬁgﬁ%ﬁﬁy 3 YRGB OLCOTRANGE LI Y 8. Chem. 68

section (B-2 roxy lamine as
(2003) 5422-5425; owbert, J.J., et al., Synthetic Commun. 20 (1990) 3193-3200,

and Steven V. Ley, et al., Angew. Chem. Inter. Bd. 42 (2003) 5400.

(B-5) The final products of the general formula I, wherein R' and R® have the
meaning defined hereinbefore, are obtained after deprotection of compounds of
formula VII.

(C)  Another method for the preparation of compounds of the formula I 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:



illustrated within the following reaction scheme 3 wherein, R1 and R2 are

defined as_for formula | and R3 is alkyl or optionally substituted benzyl:
WRNEb08H 21119 PCT/EP2005/006293 -16 00 O 0 RZ R K G R4!S/006293

NaOH, McOHRHS/OH CRx~vX C1H2N-OH ROSOR=HNH i

HO Scheme 3 This reaction typically inBlves a two-step one-pot

procedure. In the first step, the carboxylic acid of the formula Xl is

activated analgegou8ly to the 8 acids of formula 1V in sectign (&-3). In the?
second step, hydr me-1S adkdeditortimecrolution, at the %WOH
used,fo @: ctiihtion\add th€ temperatur is go usted to ambient
tempera g~ These methods are well known to thoSe_skilled in theXrt. In
principle, all methods for the synthesis of amides as used in pept'@T HN-OH

chemistry as described in e.g. 10 Houben-Weyl, "Methoden der
organischen Chemie", Vols. XV/1 and XV/2 are also appiicable. (D) O
Compounds of formula | can also be prepared with methods o j

phase supported synthesis. 2,5-ThiophenedicarhoxyfitsCid Jf rea NH
with a hydroxylamine moiety (-O-NH2) bound &are pie.g.aWang HO
resin (Wang-O 15 NH2 resin, e.g. hydroxylamine Wang resin or
hydroxylamine 2-chlorotrityl resin) tgdpemasresin-bound hydroxamic acid.
The second carboxylic acid moiety is reacted with amines of formula lll,

wherein Rl and RZ have the meaning defined
This reaction typically involves a two-step one-pot procedure.

In the first step, the carboxylic acid of the formula X1 is activated analogously to the
acids of formula I'V 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 IIf, 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
tritsopropyl silane at ambient temperature. The crude products can be purified by
LC-MS, if necessary.
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hereinbefore by standard methods of amide bond formation as described

Houben-Weyl, "Methoden der organischen Chemie", Vols. XV.
WSl

12YAfter 20 this, the hydroxamic acid is liberated from tﬂ@@%%ﬂ{)S/OOGZ‘B
support. This can be done for example with TFA. Typically, the cleavage
of the hydroxamic acids is achieved by Yfeatment of the resin with 50%
TFA in dichloromethane in the presence of triisopropyl silane at ambient

tempeialieri Q%ﬂ Wde RradUCctsCanR %rﬁﬂﬂgeﬁlb}{l %M? if NEGeRSANYve the
WO 2005/1 CT/ 005/00 293 -17 nantlo erically pure

arﬁﬁ%%fé% { Féeﬂ? Wﬁuéﬁ‘h 8RR i e SHES alatémééoﬁnd thus
heveivioefcrertag beppdgaded Usingrdiftsient matheodsmdintitnasisemmpasnds of
st@h@rggﬂe@nqﬁa}_ﬁﬁgmhe synthesis of pure enantiomers of compounds of
the general formula I: 5 i. by standard procedures of synthetic chemistry
as described e.g. in J. Am. Chem. Soc. 64 (1942) 477; Smith, H.E., et al.,
- Am. fonelandged. mmosedios of syghesgacheamisin, &, desaib@icgg in J. Am.
Med. Gllesin. [Seit, 69 (2000)£81 884hoH Mykade, T Ash abhdnC8BI105 (1983)

Chem. a f min r I

which R%ﬁd%%%%?e?neggr% Bnga tlr g Cg@do ?’?elrelneéS ﬁ)r@l%& ééﬂ 884, or
separatfotisteaterfichnli m@%‘%?’f(%hﬁ‘}l’a MEPHHIST Q—?Sgﬁdsﬁglﬁﬁ\féﬂtﬁ’emcemlc
meaningitefined ferainbefile intoviiidir &lantidmRtsiaykndwnmeaning defined
procedyesdsfoiar example, enzymatic resolution of racemates as

described e.g. in Rasor, P. and Voss, E., Applied Catalysis A 221 (2001)
145-158, and Iglesias, L.E., et at, 15 Tetrahedron: Asymmetry 8 (1997)
#675-dg7spirdipseparationiofraicemid &minek dFonvehach B avid R Rave the

air:d R%féﬁﬂ&%ﬁﬁ@@ﬂi@%ﬂ@f@@@xﬁ%%@ﬁ%@&@%ﬂaﬁ{%&? rcl%&mes as,
chnromatogr on an analytical, semipreparative or afve sGa
for ?Qn l?icalﬁz ac'f"\:/\(/-:' &S a%@ﬂgré){ SERERAASS g %Iﬁgn%‘ Rasor, P

using suitab

Smtabﬁéléa{@éu)ﬁaéemhz@ Seanlgpar; %héé@qmmzmmagmm ikl et al.,
to, siliCRe{eaBedrblipSpenMerels (1997) 2675-2677;

iti. by separation of racemic amines of formula III in which R' and R? have the
meaning defined hereinbefore into their enantiomers by chromatography on
an analytical, semipreparative or preparative scale using suitable optically
active stationary phases with suitable eluvents. Suitable optically active
stationary phases include, but are not limited to, silica (e.g. ChiraSper,Merck;
Chiralpak OT/OP, Baker), cellulose esters or carbamates {e.g. Chiracel OB/OY,
Baker) or others (e.g. Crownpak, Daicel or Chiracel OJ-R, Baker);

1v. by formation of diastereomeric compounds from compounds of formula 11
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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Chiralpak OT/OP, Baker), cellulose esters or carbamates (e.g. Chiracel
OB/OY, Baker) or others (e.g. Crownpak, Daicel or Chiracel Of-R, Baker&G;Z%

anf)wgﬁﬂ?ation of diastereomeric compounds from compoun}(’]g%]f:%?ﬂ?(ﬂ

Il together with other optically active compounds, e.g. camphorsuifonic
acid or 25 brucin, and separation of thd8e diastereomeric compounds,
followed by the liberation from the optically active agent v. by

enantigselectiverandation pf féﬁ%&ﬂﬁ%ﬁfr@a%t%ﬁe{ahfmmeﬁéw $¥8ction to the

reagents aa for example the Corey-Bakshi-Shibata reagent (see e.g.
Corey "B A CHENT B8E109 (1987) 7925-7926) and

transformation of the formed, 30 enantiomerically pure alcohols into the
CcotiRsReneieehadidss (Hy ereinrAldN Gr290%/ kadhli8mers of compounds of the
PCI{ERA005(000203, 10 sfercozgonfiowation v Mjisuncby reattion), g, ()
afd su%lsequen reduCTion 1o the _enan |omer|cgl?y pure amines Riomares )
mEdEloPTRE hrephraon sTpGreERanubirarls Hb mpoishRonmebR” have the
genermiderieiadds Hiesybtiasis %@Q@ﬂ&iﬁl@ﬁmp@wﬁdﬁea@fp&ﬁﬁf}gﬂqﬁm both
meth , i rmula 1l in
eihasor aditk 60)Be LIAPBHIRY HeaT 8L 1B b of the

: e
which R" and RZ have the meaning r%l’%gg%)r% he racemates

caf95EEePala i ntd BofsPariitb mard einsefsmee tabe vnttesmply on an
prnﬂhyﬁsﬂpmmﬂtm;ﬁagﬁmfﬁhepmmutﬁmrasmr i(siﬁ@em'ﬁphlmt@‘:icdly active
beREHURShRECRIRMPQEP %Qﬂténsxﬁ%yé%?';iéﬂ? 9&89@@5‘&(811%}% r]i:ahases

i
preparative scale using suitgble opfically actiye 10 stationayy phases
R e SR TRt S8 HEtE G ATy BB (L O/ OF,

arBakon)lierliadions, estiza (e carbhiraBpde, MErbkaChiRRIE OFBR) Bakbe)s (e.g.
cetiios ASIEIS QI G OMRAESHe-8; GhlasehaRION Bake PN aration of
(e.g,, Siownpal Dajee! o Chiracs! QR Baken), Olher metods forthe,

séepara Ion Oor enantiomers C ﬁ)aﬁsb e appﬁed? Iﬂ%e e f8rm ?I“;Oﬁ %(?mers om
digerereBribrefibmiosedmpeuribs srmaltoihioreibsr licthereoptically active
togaitieriwih) other optighlatibrec caiposndbresth, campm;ﬁﬁbtlaah: affidthese
or brie _ : t - o ’ e

0 igﬁ%fﬁ%%‘?i?ﬁ%%‘g% t%z%ﬁv%%i FROMGLG AN BN AR UM, active

Compounds of the present invention, wherein R” is an optionally halogenated
alkylsulfinyl group, especially -S(O)-CF; and-S(O)-CHs, or an optionally
substituted phenyl-sulfinyl group or an optionally substituted benzyl-sulfinyl
group, can be prepared by oxidation of the corresponding 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 jodosobenzene in toluene to vield 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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agent. Compounds of the present invention, wherein R2 is an optionally
halogenated 20 alkylsulfinyl group, especially -S(O)-CF3 and-S(O)-CH3

W INYBdtbhally substituted phenyl-sulfinyl group or an optiorffil/EP2005/006293

substituted benzyl-sulfnyl group, can be prepared by oxidation of the
corresponding thioether derivatives. This oxidation reaction is preferably
carried out in an inert solvent with oxidizing agents like peracids, e.g.

3-Ghlorg;hanzenecarhene iayaifidaId. 0 ACRRLRMSIANS AP fitions containing a
2-|0E€ox benzaic acid_jn chloroform oréodosobenzene in toluene tfo yiel ol
e ESTRASHIORUATY GEREER T RAGERA RS ARRLT SRR LAl HFRsla L in a
corrésponuing sfonytddrralliivassepgbicassyieatigodios ddorditions, for
example periodic acid in acetonitrile under catalysis of chromium(VI)

oxide or @xone in eous methangl ot excess of, 3-chloro- 30 .

e R b AR oIS A0 ed @ medicament

2005HBNPEPPCT BPZOCSODeR0gs of the Apranjiact af tesiyndagetdients together
invehtighanepeattdiestiepkoin poRItONS. GHRRIMBG G ments or pharmaceutical
ph ' Clv ne-o e eompaunds offormula
R B . e s
AceSldingees s inblerashastsr s ihlrentolvtitsie sepisomegrasuspensions; for
medicaneedt mpaniainingiodedinmoietcompaw)dswhdbaieonyla imfmuscular,
aciuz.naratienisiaagiiey L/HR BN MACEUHCAAGCRRRRIEAAYYANEY topical
Suc§ medicaments or pharmaceutical compositions m?g be in aform |
SURSBYEIF AR afin fistPARBRERSr BkaffpiR al” tdbfetieBhRiPupitifation as a
draypessitapsiiesegdiationseatcibprparatiuspensibnshleinghienterakssing the
injesHRRMIAE MANA Y 8 GRAURRHABHINAL PBaPHAUSGIIR ik, inorganic or
intravascular or in}r%s%og ac%ansst%né%solgtlon susp%nsm or.emulsion; {Qr "
toRIEAT SR ATt R A AR it en OO STRAHYS? 1oFTeR aﬁag:dﬂﬁﬁgﬁé‘ or i
assalts apgothio HkeT peEs dpisatabautsamnplepasatiohs waritse Shtdatderpycoated
predessingithetecompouneth gelahtingatadiis. PRt vitkiers for soft gelatine
ph ' i lporganicQr ordanic carpers, Lactose, corn.starch
S A
e ltke. Depending on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine capsules. Suitable carriers for
the production of solutions and syrups are, for example, water, polyols, glycerol,
vegetable oil and the like. Suitable carriers for suppositories are, for example,

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting 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.



15 salts and the like can be used, for example, as such carriers for tablets,
coated tablets, dragees and hard gelatine capsules. Suitable carriers for

WQAPHEA e capsules are, for example, vegetable oils, waxeRCT4EE2005/006293
semi-solid and liquid polyols and the like. Depending on the nature of the
active substance no carriers are, howe¥ér; usually required in the case of
soft gelatine capsules. Suitable carriers for 20 the production of solutions

anpl}@fgﬁQ&g{ﬁaj‘%%@g&s\/gﬁe&&%%%@y&%%n%?getabIe oil and

the like. Suitable carriers for suppositories are, for example, natural or
hardened oils, waxes, Ets, emi-liquid or liqujd % ols and the like. The
pharmriatgrélutical prepar glgﬁﬁs, moreove(},\%ﬁ Xi? reservatives,
solubilizers, stabiizgisuMEsimgAARIG) emulsifigrs, sweetepgrs,
colorants, flavorants, salts for 25 varying the osmotic pressure, buffers,
maskingtagents or Anrligsigantactpssy can alsoZontain still Fher

therapigticallyv uakgslae su sts%rg%%%. WO 2005/121119 8
PCT/EP2005/006385 220 Pharmaceitical compositions can’comprise the

following: Item IngredigvidoMgiblet 1 Compaoyind of formyla (1) 25 100
2 Anhydrous Lactose 73 35 3 Croscarmellose Sodium 6 8 4 Povidone
K30 5 6° 5 Magnedyiffissaimbiearatyotal Weight 140 150 Procedure: 1.
Mix ltems 1, 2 and 3 i ' mixer for 15 mjputes. 5 2. Granulate the
powder mix from Step%i?tvgaw‘%g) gPovidone K olution al em 4). 3. Dry
the granulation from Step 2 at 50 C. 4. Pass the granulation from Step 3
through a suitable milling equipment. 5. Add the Item 5 to the milled
griFRFERBEStep 4 and mix for 3 minutes.

1. MixItems 1, 2 and 3 in a suitable mixer for 15 minutes.

2. Granulate the powder mix from Step 1 with 20% Povidone K30 Solution
(Item 4). '

Dry the granulation from Step 2 at 50° C.

Pass the granulation from Step 3 through a suitable milling equipment.

Add the Item 5 to the milled granulation Step 4 and mix for 3 minutes.
Compress the granulation from Step 5 on a suitable press.

AR

Another pharmaceutical preparation is e.g. a micro-suspension of the compounds
according to formula 1. 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 pm and autoclaved), filters {custom
made, mesh size 100 pm), 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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W‘gearmaceutlcal preparatlon is e. g.a micro- suspen5|on of the compound

10 6. Compress the granulation from Step 5 on a suitable press. Another

E5VdME o formula 1. To obtain said micro-suspension the f&| ﬁ'6005/006293

materials were used: 15 An agueous solution of 7.5 % modified gelatine
XF 20 (Braun) per injection (dissolved; filtered with a pore size of 0.45 pm
and autoclaved), filters (custom made, mesh size 100 pm), filter holder,

c?m;:ha& , WashR ; hq @ﬁﬁé&é@&%ﬂl By ?&E’E@E ﬁi&?ﬁ% iL0) a§44 %wofmmutes
sterili sch.mills..For reparatio a mg of a
comp%un %qugrmu as(l?)mvgerep géop mYoEEYVP%eB#)%ﬁ tle flasks

with 30 g glass beads, dispersed W|th a spatulum and vortexed. Then 10

ml gelatinemelialBiNens &ﬁde&mxﬁawhsb@&ﬂ@xﬁlm@dhgﬁmmrﬁ) Vestaxedme/ml
ca n i il rotectlon The c S
Wa%ﬁ%gﬁ pRRE A é‘f‘é’% ﬁ% R on e S 18.6

waBiHersEambn soreaiebendy a? risivce (W) gregule-like
flltegfaW@eR%BMZﬁdxhetEiﬁlibﬁ%OB/a%m&n 24 betetetinalipiechiorascopy. For

reqiRIeNVialdn centifuaatinm A% SN g LyR. %@%trsﬁ%ﬁyi IAGHAING, d kept

Six was teps, to give a final volume of 130 m genisation,
theatoﬁ?eﬁ? ﬁa@%f&ﬁnm@wﬂw@%wwwwmpwwsed vigorously by

corregpends to a yield of 95 %. The micro-suspension was diluted with
18.6 5 ml to give a final concentration of 40 mg/ml The obtained

spherical, granule- I| artlc S d|a tween 1 gnd 5 pm as

o B e RS S i P R el eH b ooded
int@lﬁo@ﬁl@ww&éwe@tméhedm k&0 bm20e. Rutoeamster body area of the
ml@mxﬁbﬁpeBSIqumhb@ehpmqg@msaﬁgl@,@rOU§hﬂer£@gﬁmg hrovides a
hy%%xﬁgel?’&%ﬁ eC %}h '%hré?{%%q qgnnlster d,to a’cvﬁet or cagsuqe will

anlma taunit dOSE wi ran er S uare meter

arésetheoatafor, éxgaa}%}n%%ﬁé@gmimwwgdwaﬁdﬂfﬁ&wbimwﬂy dose
pravidiesrantesfipditionlyke ffectiydajedeHidwinitdisedidlynissevidisacessarily be
tablgties %Bé?!ﬁn\é“upon the host treated, the particular route of administration, and

the severity of the illness being treated. Accordingly the optimum dosage may be
determined by the practitioner who is treating any particular patient.

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-y1)-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
tetrazolinm 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
(EBS)), 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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usually contain, for example 1-250 mg of active ingredient. Preferably a
daily dose 15 in the range of 1-100 mg/kg is employed. However the daily

W deRS(iA Hecessarily be varied depending upon the host treaR6d/¥Ka005/006293
particular route of administration, and the severity of the iliness being
treated. Accordingly the optimum dosagéZmay be determined by the
practitioner who is treating any particular patient. Pharmacological activity

20 TégL Eaaesc%gy ﬁthe com oundﬁ}accordlrlilgtinthls dgug%tion th ay, the

effects on GP uman COfOI’] cgrcmoma cell line was eva uﬁfe

stafREARPIAFT -(issyvetr i aMain. &M%tﬁwtﬁtaﬁﬂ@%@armmcmwauons
tetrangiingnfirontide)Ns widelynbibed fior helgpantitative Teteamninatidded mainly

cytotoxia:s j;t%@ iﬂsiilti&mqitegrf‘%ﬁ@riﬁtm m&ﬁeﬂt i,‘%%a%%%aitﬁtsi MTT,
D FAGBTH e 2

based on the MI@ age of th yeIIow 25 tetrazolium salt
formaThR ?59%!4'? §eﬁomaike dded to

L.\a ,ﬁataalgoju:bta;ttat@anoéﬂiﬁliMlmmmBaM&fprocéedad 38 °C, 5%
follows; HimeCcells (ﬂiém%&@@ﬁﬂ@ %}‘?Hati’aﬁ Sfte R formed. After

(TR LD Ay lgr%?%{gﬁ“@%'}aﬁ#eﬁ@é% HSDS) in 002

CaM\ibKitha@s Btmsass)t)@ zrw}iegﬂqtammlgbomm&’sﬁﬁi EMICINA, 1¥0Eer careful

pg&ﬁﬁcﬁt@ptmy%ﬂéﬁs Per/RtrepépmdavittgoeviGiat No. 18dAMNs0r thitiwell

eI%s were %60%51 ?a[‘g%) 2005/121119 PCT/EP2005/006293

a &S, Eils per wer , in the same medium. At the next

day, the compounds (dissolved 10 mM in DMSO) were added in various

corcelatiation ramgibe fﬁ@lﬁv&@gp&éll@rlsﬁlw\dn%aé&@@é’inmﬁekﬂf&'ﬁi metabolic
as (o) anufactu

Asiflne E‘Qﬁi? Y. 3REOIIRG.L0 WEARIUSlIans 0 e PR AGE purpie

(Cell pro feration kit'T, MTT, 5 from_Roc emicals).

bri6PLOMET TSSBERSy 2oy eﬁilsvago&&a%%ﬁt% mtaitbsne@ﬁa!auéﬁraiw crystals.

mgreteanived end{iHcobatediforedubitg X BRI XE%t SANaPLAPRImess Solution

incuRBtianiting FM'IEE% forigypzan crystals are formed. After addition of the
solubilization solution (20% Sodium Dodecyl Sulfate (SDS) in 0.02 M

HCI) the fplates were incubated overnight at 37 C, 5% CO02. After careful
The reference compound has the following structure.

O O
' S
ﬁ \ / HéNH

Compounds according to this invention 1C90 HT29 [pM]
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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Woz&ectroghotometer, Wallac) at 550 nm. A decrease in number of livin

10 mixing, the plates were measured in Victor 2 (scanning multiwell

f5't&&lts in a decrease in the total metabolic activity in thB’SHFE/006293

The decrease directly correlates to the amount of purple colour resulting
from the solubilization of the purple forhfazan crystals. 1.5 Determination
of IC90 was done using XL-fit (XLfit software (ID Business Solution Ltd.,

%Wﬁ@rﬁnh%ﬂﬁﬁbsfmo %‘&%%ﬁ%@?ﬁ%ﬂmqg%a&egaﬁﬁﬂ@gﬂg%gﬁnésg in e.g.
structure. - ompo according 1o this i _

H%‘mmﬁ%&e ke 8 AT SR OB iR i s s with
ExXstpretpidw doipe ke RAmbrsvalotse aviiviegodthe bentpotmdsus and
acourding'togiia dRvealienneatd RACHbIe: thRin e HeetaR RISIPRE, substrate

‘ ik dH | IO il SaRd :
R R B TS B 2P ReB s SSA P s FDAC
of re ey B doeidsalila tmdsaeatee renticls afiemipingsinbis featls in a loss of
histeneythch peftitleanti1 4 amiho Rwidesdareedifiodh Nistdbgibld WASIDAC by

'%8%?&&%%&1&%&%@%%?&@@9@ Ea%’cﬂ‘é%(ﬁ& @l%ﬁedmgf&%%%&tmm and

the C- erm_ipau and QSY-7 guencher dye, Invitrogen) at the
N-teF RS 178 as a substrate 5 (TA.MRA - first 17 as of
histone H4 - QSY7). Following deacetylation by HDAC, the enzyme Lys C

is P@E%ﬁ'?é;}é%ﬁ@ ﬁﬁﬁ@ﬁei@fwnwémﬁmﬁ%iy'@mea]j%%@%{éﬁ% at 30 pM.

S A e e e A

sutisteateddigd (recombinant HDAC-1 purified from HEK 293 cells (human
embryonic kidney cell line transformed by Adenovirus 5 fragments, ATCC-No.
CRL 1573); enzyme activity has to be assessed for each preparation). 10 pl peptide
substrate was added (1 uM final concentration, derived from 1 mM stock solution
diluted 1:1000 in test buffer). After 90 min incubation at room temperature, the
reaction was stopped by addition of 20 ul 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 1C50 curve is generated by using XLfit3 (XLfit
software (ID Business Solution Ltd., Guilford, Surrey, UK))..

Test  buffer wsed: a mixture of 10mM  4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid (HEPES) pH8, 10 mM NaCl, 10% Glycerol, 0.005 %
Triton X100™, 0.1 mM ethylenedjaminetetraaceﬁq acid (EDTA), 0.1 mM Tris(2-
carboxyethyl)phosphine (TCEP). Used plates: 384 well plates (black, Greiner,
781077).
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the quench effect persists. 10 For dose response curves, 10
concentrations were diluted 1:3 starting at 30 MM. 10 | compound dilution

WO8P8 Hdt Mto each well of a 384 well plate. 10 | HDAC were 3§d&eP2005/006293
(recombinant HDAC-1 purified from HEK 293 cells (human embryonic

k
1

P

mM stock solution

idney cell line transformed by Adenovifk5 fragments, ATCC-No. CRL
573); enzyme activity has to be assessed for each preparation). 10 pl

%Q?e&&%g%{gﬁ{gaﬁﬁa addgd @mﬁ%egltm&ﬁg@tration, derived from 1

lluted 1:1000 in testbuffer). Atter 90 min incubation at

room temperature, the reaction was stopped by addition of 20 | test buffer
including 3 pg/ml Lys C and 0.075% Sodium Dodecyl Sulfate (SDS). After

o

(Victor 2 from Wallac, absorgtion 54

f DMSO (dimethylsulfoxige)-treg 3Q
inhibition of compo [
Based on 10 concentrgtions an IC50 curv

o

vernight incubation the fluorescen@e signal of PAMRA was measured
14 nm 20 enpission 590 nm). The O.D.
seNtrotwellstig;}00%, the %
%lg relation to 100%.
e is genherated by using XLfit3

(XLfit software (ID Business Solution Ltd., Guilford, Surrey, UK)).. Test

b
P

uffer used: a mixture of 10mM 4-(2-hydro)cyethyl)-1- 25
iperazineethanesulfonic acid (HEPES) pH8, 10 mM NaCl, 10% Glycerol,

0

QoA Mo Qs TV HBAEP e diarRin Ay RBSRHE A Shsay [nM]

FDTA), 07T MM TTis(2- carboxyethyhprosphine (TCEP): U'S%é]' plates 384

rell plates : PU281077). WO 2005/121119
CT/E'P2005/00629ae-28 The reference compound has tHe2®llowin
9

(
W
F
S

tructure. O OxR,M,NEb Gompounds acgording to this inveyiipn ICso

DAC quench assay fnvii—Reference compound 3:12 Exampte2-3-2:26

An embodiment of the present invention is a medicament, as defined hereinbefore,
for the inhibition of tumor cell proliferation by induction of histone acetylation in

said tumor cell.

Another embodiment of the present invention is a medicament, as defined
hereinbefore, for the treatment of neoplasms of the hematopoetic and lymphatic
systerm.

Still another embodiment of the present invention is 2 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 formulal for the manufacture of medicaments for treatment of

Cancer.
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Example 2-1 3.11 An embodiment of the present invention is a
medicament, as defined hereinbefore, 5 for the inhibition of tumor cell

WOREAAabh by induction of histone acetylation in said tumor el ERA 6293

embodiment of the present invention is a medicament, as defined
hereinbefore, for the treatment of neopld@ms of the hematopoetic and
lymphatic system 10 Still another embodiment of the present invention is

a pgdl &%b%%ﬁ&%% ; 'b?r?h@bflf%&tf%%%&*&?t%‘ tolfls?ea%‘feé §“cl.' more

another em 0 ent of t Invention 1s a_ medicament as d

nefRIISBIBHS o (RETFLRA R B RSP f|eprsticaraeRktel ordgafment of
stawlach: bbtastddrpgaperesttic-, aeduhyrisiowanberbibtd déet . grathentic- or ovarian
embgdiment of the present invention is the use of one or more

compounds of formula | for the manufacture of medicaments for the

inhibition of tumor cell proliferation by induction of histone acetylation in

saicrturothsel evbediotméranthe dimsesntointenpiess dat e eronfiootire or more
USEoRAsHEnaS @pf@rﬁamnomdﬂl@fﬁmmﬂath{@r SPPHHREI & treatment of

medicaments t of 20 05/121..119

PCT ?é) 5‘&3@/%%‘5 ?(ee%célr%iﬁym%fl \§/ <§Ym%n} of the present

invention is the use of one or more compounds of formula | for the
mafeutarither einbediasmesfsHe pticaimientoficolon niatﬁaatfowﬂ%ibiﬁng tumor

Pf?éﬁagmﬁ?e‘f&aclans@{?‘ﬁ?&c@&%d%?fm%ﬂ‘ér%%éﬁ o%"%aQ GRASE et Bhe to
another emhodiment of the present invention Is the use of one or more
ﬁﬁaﬂm&mémﬁr@mﬁaﬁw&a&%&eﬁﬁ%% f3PteeatriBRPUNdS

of ofidoptadmk dtthediegnatejoetenfrdtiympliatic aystetrofht anothdon there is
empodinani alheRrese r&%fBME&%%” 48 %ﬁ@?ﬁ%ﬁgp‘i@h@ﬂ'ﬁ'ﬂﬂ OfROECE lvyarm-
pr%ilfe(?taon bxmrﬂductl of histone acet éatlc%n umor cell, dye to
an such as man, n ne suc treatment whic comprises
administering to said animal an effective amount of an hydroxamate as defined
hereinbefore.

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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10 administering to said tumor cell an effective amount of one or more

compounds of formula I. According to a further feature of this aspect of the
gﬁ?)h”tﬁere is provided a method for producing an PCT/EP2005/006293

anti-cell-proliferation effect in a warm- blooded animal, such as man, in

need of such treatment which comprise§5administering to said animal an

effective amount of an hydroxamate as defined 15 hereinbefore.

h?gescr%b%ia%& %&%ﬁgﬂt{?‘gﬁ E]‘?é}‘tt%{em%g 1?@ %nx%)nyoer@non '%thsgﬁemas a sole

ove, wherein tumor Is colo reast

¢hsFaPE SR B DTSR D paritiende- B dvakareeaticet ﬂ@camﬁ@l@wne or
mawlprefhme&msmmﬂaqamarﬁmmwmeﬂﬁmeelsqinmméﬂ)ﬁﬂ 3P example,

COH?RQHE‘%QIHR&EP@BM% Qﬁfﬂ?}%m £ﬁ \}g\geﬂ%@ f@r%{gﬂ%gﬁ%gfplaun,

treat Qf the ody. hy. herapy have n

Mye g &%fa%f’aﬁa%ﬁ ot &ﬁﬁan%oggéggtu 2 assembly, ke
annacbtmbllferatmhq@romm, whidtnetelisdiievedits arseriplm thefluorouracil,
hii@&'ﬁ%@@%ﬁéﬁﬂﬁ*ﬂ@i@ﬂbﬁ@@éﬂd erergingly, e RanRewpds ffihi&ilating
pres%g vent on prowd X! ethod for tre tlrf3 25 the prollferatlon of p
ma gnanﬁll gI rg{ cympoung ?ﬁ%e%reéeh@%%?ﬁgﬂ“&?gts’ or

cels S

exﬁ@ewwraﬁ%whnﬂg& sumihesis dnbdritershy-prardipiehinentnzymes, for
lpr@ﬁi@ﬁ@lh@spﬁﬁ@ﬁxﬁ@éﬂ%ﬁ%&k}biﬁeﬂﬁ@eﬁﬁﬁ@f@g& Ofﬁaé’iﬁ@i@l@féfg@@ﬁ&sbmiogical
u n S S er, pancreas.and ovary. It is
e tr;“%?}%a“ﬁ%%é%‘*%ﬁ%%gprégeem RO it gmple
actig AR %S9t R igeoriEikemfas sxrrpio rP BRI egRRicehasddigyano-
tuMﬁsMﬂ&n&@ﬁﬂmnﬂ)M@mMammﬁ;ﬂsﬁdsmﬂ@hramﬂmyer
%ﬁ‘@ﬁxcﬁf&ﬁﬁ%@ a&dmgf:rﬁ?e?a 9:1@ s - gl%-la P@%Q%Q&Qﬁ,%ﬁ in, for

R T

ofmemu&ﬁtrvqmé\oftomfeezghétlacdhtbmphwtusm@asmhhehammw7 Such
thesajsalecteatfent fﬁﬁ)emlﬁev%t%?c%@mme fﬁhﬁﬂ%%%s, sequentml or
vmblastlpedasgl% trlngcﬁ‘g nig. K for eggénplef: I%tln 5(‘} b%g %tlna}t b
cycffgmhos hantde: itors o MRicrotubale asse [RACCOrdIng to this aspect
of the mVentIOn there is provided a pharmaceuncal product comprising a

hydroxamate of the formula I as defined hereinbefore and an additional anti-tumor

substance as defined hereinbefore for the conjoint treatment of cancer.

The following examples and references are provided to aid the understanding of the
present invention, the true scope of which is set forth in the appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.



10

15

20

25

30

paclitaxel or other taxanes; antimetabolites, for example 5-fluorouracil,
capecitabine, cytosine arabinoside and hydroxyurea, or, for example,

WERMYAHTHY antibiotics, for example adriamycin and bleomy&RI/EP2005/606293

immunostimulants, for example trastuzumab; DNA synthesis inhibitors,
e.g. gemcitabine; enzymes, for 10 example asparaginase; topoisomerase
inhibitors, for example etoposide; biological response modifiers, for
exg_ly_ﬁj%irg_gerferon; and anti-hormones, for example antioestrogens such
as Tamoxifen or, for example antiandrogens such as (4'-cyano-
3-(4-fluorophenylsulphonyl)-2-hydroxy-2-methyl-3'-(trifluoromethyl)
prdiiammbiliie, or other therapeutic agents and principles as described in,

fOfTiaﬁ;E}i@H&Dies @ﬁgﬁﬁi &%ﬂ%}&&&%&ﬁ%&g 53{1‘30&29% Vincent T.
DeVI Jr. ftjléﬂj ﬁgif yzteveﬁ osenberg; 5th ed.,
Llpplnc8ﬁ°ﬁl§ sthgllam joint treatment may be
achieved by way of the S|multaneous sequential or separate dosing of

incivigunissamnesi oS QL theieAtmenty ek 1%5}1& Inseaspechinl the

invention there is provided a pharmaceutlcal product comprlsmg a 20
hydroxamate of the formula | as defined hereinbefore and an additional

ant B8 sth ek S h awpheteitaferontibybonfoml phanyidrtinone
canndrmbie-fidiosisng exampig hafkhirfpen c@,egoars ﬁfavldﬁﬂﬂ@rﬁiﬁﬁ%eme and

undeESianqingoss 598&)'0%%%? '”é%t %%rétsr ﬁisc%?e hadyen 1 st greaction

forth in the appended claims. It ers at mod| ications can

maBEHEs s Eet rk (5B sbraowinpld at %Q}e@ﬁ?ﬁﬁ@q m%mmperature
the ihvethtonolAOl 2006/82 U AOME TR 005 RRE2A3w A mieam@lEShe solvent

ExgralRele FRIGRbE I8 e2R:dicA DRY B?Mﬁl@ycﬂ%%émg&gng]aﬂﬁ water were

amide} Step esls of

triflu ylsul eth

éfpﬁ{? P%?ﬁéfh uw )ﬂé‘m’g} My HHise va N pgueous HCI
(0. srégtmmﬁbqaqmmmecm@mamtghmmhetmmpw wislecttated two
sieverdn2h mimefhanl 13 9d@mmenAnRentNRcRIaR 30%he combined

aqueous phases and the mixture was basified with- 6N NaOH. The organic phase
was separated and the aqueous phase was extracted two more times with ethyl
acetate. The organic combined organic phases were dried over MgSO4 and the
solvent evaporated at reduced pressure to afford the crude product, which was
purified by flash  chromatography using silica and an  ethyl
acetate/methanol/triethylamine eluent to affort 470 mg (0.0021 mol) 1-(4-
trifluoromethylsulfanyl-phenyl)-ethylamine.

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 mi 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 IN HCI, with saturated aqueous NaHCOj; solution and with
water. The organic phase was dried over MgS0O, and the solvent was evaporated .
The crude product was purified by flash chromatography using silica and a
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315 mg (0.005 mol) sodium cyanoborohydride were added and the
reaction 10 mixture was stirred 2d (HPLC control) at 50C. After cooling to

WG 3B 1dMberature (rt) , the molecular sieves were filtered ofP4TdRRARE§6293

with methanol. The solvent of the combined filtrates was evaporated and
dichloromethane and water were addéd¥s the residue. While stirring the
mixture was acidified with 6N aqueous HC1 solution. The aqueous phase

\;vgélaa@%atmﬁae/iiar]@t%{tﬁalﬂI@lgt@ﬁlfsetavz@g%ya%@dﬁwgo %@gl%ﬂmw B[ -(4-
aq%g%%zrg% S°an ﬁepr%%)% ev%vlelsc%raénfu iﬁ‘riﬁ?ﬁ\ﬁ a%f@%‘fjamc acid

phBEh 88 ¥eparated and the aqueous phase was extracted two more
times with ethyl acetate. The organic combined organic phases were

dried o¥es M4 Splvent d at ess
affor, ?the }cAeruc roducg%h gv%ﬁ?%u%dagdéggg% %’amtlogram@'
usHb eframsthy fitedaseidelothylamine eluent to affort
470 mg (0.0021 mol) 1 (4 trlfluoromethylsulfanyl phenyl)-ethylamine.

SteR % YRINESIHEI60 mg (0 15 mmol) 5 [1- 4—tr1ﬂu0romethylsuifanyl—phenyl)—

=Tri uor fan nyl)-ethyl amoy
thlo%’P(%Cﬁ@-%‘?a @ 18@1&# W@Mﬁ%w%@é mgthznol. 0.77
md | tiopehbof 8 @IMaa@@Mm ol dnoxdamathy lirestettian®db aikd 10 mg (0.15

dichiowmpdianrud 28 mexids MMalkNiéhSiBeRHaMINRRIORYY 4h at rt, the

N-ethyl rbodumldeh roc Ion wer dded. Aftet 30min at room
e rﬁ pgéfg)ture z Q ?13 was Weﬁxé O& anol. The filtrate

1- M@ﬁrﬁﬁﬁét%in‘@tﬂyl faﬁyltrpﬂem) -thawahvatuin 1 mindighioraaleiaming was
wereéidded . fFhe eantiandnixture wad @&E&@fﬁ%&%@&ﬂtﬂ@l@@ e %@E&g@ was
wi I t turat egps;NaH ution an it

Wé?s?ﬂﬁ%“g%ﬁ‘ﬁi% D e e iR Alrates was

evaRERIREd: ThBG el 8duW?§va§?bUﬁﬁ‘éd BY flazisrarasivatotmensbed  phase
usthgositivagamphg WQ@i2dos/ ﬂglﬂmm%ﬂﬁﬁfﬁﬂﬁ%s 5-Zcarboxylic acid 2-

digfjerespagthansiry f@a@ﬁiﬂi&%{ﬂ %thl ene %}%beil (4-

trif{uoromet { ulfanyl-phenyl)-ethylcarbam oxylic

actd methy ester.

Compound 1: calculated MW 390.41, found MW (M+H) 391.0; 1H-NMR (400
MHz, d6-DMSQ): 6 = 8.81 (d, 1H), 7.74-7.66 (m, 3H), 7.55-7.51 (m, 2H), 7.21 (m,
1H), 5.14 (m, 1H), 1.48 (d, 3H)

Example 2:

According to the preparation procedure of example 1, the following thiophene
hydroxamic acid derivatives of the general formula I have been prepared starting
from the appropriate phenylalkylketone:



Step 3: Synthesis of Thiophene-2,5-dicarboxylic acid 2-hydroxyamide

WA

(14 5 trifluoromethylsulfanyl-phenyl)-ethyl]-amide} To a solution of 60
151 mol) 5-[I-(4-trifluoromethylsulfanyl-phenyl)-

PCT/EP20D5/006293

ethylcarbamoyl]-thiophene-2-carboxylic acid methyl ester in 10 ml
methanol, 0.77 ml (1.5 mmol) of a 2M sdilition of hydroxylamine in
methanol and 10 mg (0.15 mmol) potassium hydroxide in little methanol
were added. After 4h at rt, the 10 reaction mixture was filtered and the
solid was washed with methanol. The filtrate was treated with dry ice to

lowerthe P value-te-almost-neutral. Qflrrlnﬂ was.continued for .15 min

ahd the fo rmed precipitate was filt cebt-dﬁW dohid M3 | WHIRSNARI(H00 MHz;
methanol and the solvent of the combined organigfiffgtes was dé—DMSO)
eyappratef. Th reS| purm reparative reverseg phas

chrofmatog raph ?8'31 ng (O. )gg%/ﬂ%ol) aé Aiéhe- 2,5- |06H13§)ﬁ?é’ 1H),
arid 2- hy jro%&*@iﬁﬂ?ﬁ@é}’gﬁ{a[ﬂﬂ—@ -trifluoromethylsulfanyl- pl”eﬁsﬂﬂ—ébh,ylﬁ)a 8.98 (d
-amide} (co rhld@gfﬂﬂomd 1: calculated MW 390, 411@}1@0@% IH)
(M+H) 391.0 %rr]bh VIR (400 MHz,/d6-DMSO): S = 8.81 %7 %9%(

(m, 3H), 7|55- i‘? Hé W31 (th, 20 1H),5.14 (m, IH}, 748, m,
xample 2: Reeer; tﬁélﬁi@b ration prodedure of examé?é)ﬂtﬁ’e(m, 2H),
following thiophene hydroxamic a¢id derivatives of the g =r153m|(t@g;rmm§ 1.48 (d,

have been prepared starting 25 from the appropriate phenylalkylkeal
WO20051121119-PCTEP20065/666293—=29no-name-—caie-MW-found
MW AHE-NMR ( e-OfrH) d6-BMLD) p-1 FHichhehe-251372 s, 1H),
375.27 S #11d¥5baxyllidgaicarboxylic acid 2+ 9.24 (bs, 1HY, R 98s(dH), 9.03 (d,
hydroxyam'qqﬁlg;ﬂgilgﬁagﬂ{ﬁa(% (m, 1H), trifluoromethoxy- ]I%B %SJCED’IH)
74 PN
9(m, trifluoromethylsulfanyl- 7.72 (m, 1H), 7.64-
phenyl)—etﬁyi] -amide} 7.56 (m, 3H), 7.54-
7.48 (m, 1H), 5.16 (m,
1H), 1.49 (d, 3H)
2-3 Thiophene-2,5- 336.43 337.20 &= 11.35 (bs, 1H),
dicarboxylic acid 2~ 9.24 (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-
phenyl)-ethyl]-amide}
5-hydroxyamide

1H), 7.98-7.90 (m,
4H), 7.80 (m, 1H),
7.72-7.65 (m, 1H),
7.63-7.52 (m, 5H),
5.13 (m, 1H), 1.46 (4,
3H)
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phenyl)-ethyl]-amide} 2H), 7.33 (m, 2H), 5.14 (m, 1H), 1.48 (d, 3H) 2-2

Thiophene-2,5- 390.41 390.9 S=11.33 (bs,1H), dicarboxylic acid 2- 9.24

WO(B@‘{#Bl‘éﬁ‘os (d, hydroxyamide 5-{[1-(3- 1H), 7.83 (m, 1H), PCT/EP2005/006293
trifluoromethylsulfanyl- 7.72 (m, 1H), 7.64- phenyl)-ethyl]-amide} 7.56 (m,
3H), 7.54 7.48 (m, 1H), 5.16 (m, 1H), 189 (d, 3H) 2-3 Thiophene-2,5-
336.43 337.20 S = 11.35 (bs, 1H), dicarboxylic acid 2- 9.24 (bs, 1H), 8.91
(dE q}g(yamlde 5-{[1-(4- 1H), 7.81 (m 1H) methylsulfanyl 7. 56 (m

? e e pr g e s Gl ethy

Hi-awiigkdboxylic 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

kSRR D e B e 36 camule

3:
An Emrys Process Vial (2-5 ml} was charged with 420 mg (2 mmol) of 1-(4-
trifluoromethoxy-phenyl)-ethanone, ammonium acetate in MeOH (4.0 ml of a5 M
solution, 20 mmol} and sodium cyanoborohydride in MeOH (0.440 ml ofa 5 M
solution, 2.2 mmol). The reaction 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 HCl (3 x
5 ml). The combined aqueous phases were adjusted to pH 9 with a 10 M aqueous
KOH and extracted with CHyCl; (4 x 10 ml). The combined organic phases were

dried over MgSO, and the solvent evaporated at reduced pressure to afford 1-(3-
triflaoromethoxy~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-triftuoromethoxy-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-DMSQO): 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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Thiophene-2,5-dicarboxylic acid 2-hydroxyamide 5-{[1-(3-trifluoromethoxy-

henyl)-ethyl]-amide} Step 1: Synthesis of
thz@g% yl] } p Y

&bfomethoxy-phenyl)-ethyl amine 5 An Emrys ProcesBSA4RZHE/006293
nil) was charged with 420 mg (2 mmol) of 1-(4-
trifluoromethoxy-phenyl)-ethanone, amménium acetate in MeOH (4.0 ml
of a5 M solution, 20 mmol) and sodium cyanoborohydride in MeOH
(0.449 drkefasndds solution, 2.2 mmol). The reaction vessel was sealed
and heated to 120C for 5 min in an Emrys Optimizer. After cooling and
manual release of remaining pressure the 10 vessel was uncapped and

theteaBtortahdufeheonSentrBrlintidact 4198916t - THid residue was
$ i;BﬁdﬂﬁdmeEtaQI.lmaxﬁe@%rqz&@.dm&h % ?&@9&}3@}@&3@%@@ FMD7. Am.
e combine e 0 with a
e KO S s 10

aqueous KOH and exftracte (4 x 10 ml). The combined

orgdniEdhbded wdisliaamote EMyBosanbsan® Ao lVencav Apireitdes & Practice
reduced pressfitnimhifprdth-3. bipiluerarraiexycpichu-atby) pmine
whighyisised @S crvde.presust e p(?g)zé%%%gigyﬁghes's of .
5-[1-(3-Triflu rom#oxi/_lighenyl)-ethy carba Oé - thiophene-2-carboxylic
acid™ qﬁﬁ‘éﬁ é)gte?t it EErhpEduhtsaedidsated n an analogous

m&m thatiddsdiibed Mekdbhete. LestelDZ 1000) 881-884
1'@6{1@%@&% Bee Epd-amine Pod dhigphong: %Qf/ /1 and XV/2, Georg

2,5-dicarbox acid\pn nomethyl ester. Step 3: Synthesis o
Thiophene-2,5-0iEaHSiRe A8t Hhydroxyamide 5-{[1-(3-
trifitierderbthdxytphe fyitleatiy - omideh. THE AR COABERIO was prepared
in Bgmaghqg%;a a‘]{aflf)é(ﬁ{alé[édk’@ﬁ @@téﬁﬂﬁﬁﬁrw f}%ﬁg&%ﬂs%@ﬁ 3 from
?hi%gﬁr%%ifé%{r%%;gyh@%%@%@@?égﬁﬁé mypound 3: calculated MW
3784 Yoshalmipgrm (Fhems nters EANIA (450 WP 5465DMSO): S =
%mkmé?&ﬂd)at 95-2¥l s, Ekﬁc&ﬁ%(ﬂm*f@OG@M!l;Drgiilg (76159“(_'”)% 11%, «
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-33 Patent Claims 1. The compounds“ai?ti‘)rding toformulal RO O R2H

NH HO formula I, 5 wherein R'is alkyl, which is optionally substituted

one or several times by halogen; B2 is R, O-alkyl; the alkyl groups

being optionally substituted one or several times by halogen; 10

-S(0)2-CF3;
1. The compounds according to formula I

1
R 0 0
S

) N NH
R S

formulal,

wherein
R'  isalkyl, whichis 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;
-5(0)-CF3
-8(0O)-alkyl;
-S-alkyl; the alkyl groups being optionally substituted one or several
times by halogen;
~S(0)z-aryly
-5(0)-aryl;
-S-aryl;
-5{0),-benzyl;
—S'(O)~benzy1; or
-S-benzyl;
the pharmaceutically acceptable salts and the (R)- and (S)-enantiomers
thereof.

2. The compounds according to claim 1, wherein
R*  is-SFs

-0-CFs;
~-O-CHE;;
-§{0),-CFs;
-5(0)-alkyl;
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20

25

-S(O)-alkyl; -S-alkyl; the alkyl groups being optionally substituted one or
several times by halogen; -S(O)2-aryl; 15 -S(O)-aryl; -S-aryl;
-S(0)2-benzyl; -S(O)-benzyl; or -S-benzyl; 20 the pharmaceutically
acceptable salts and the (R)- and (S)-enantiomers thereof 2. The
compounds according to claim 1, wherélfh “R2 is -SF5; -O-CF3; 25
-O-CHF2; -S(0)2-CF3; -S(0)-alkyl; -34- -S-alkyl; the alkyl groups being

optionally suksstlkpbdiandliof gevepabéimesiohallyoibstHe2 eiiylor several
-S(O)-aryl; Ehé th&g%)g\ benzyl; -S(O)-benzyl; or -S-benzyl. 3. The
compounds accor gto aim 1 or 2, wherein 10 R'is methyl. 4. The
compounds a2é@keti#glio claim 1 to 3, wherein

-5(0)-aryl;
-S-aryl;
-${0O),-benzyl;
-§(O)-benzyl; or
-S-benzyl.

3.  The compounds according to dlaim 1 o 2, wherein
R'  is methyl

4. The compounds according to claim 1 to 3, wherein
R* s -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 clalm 1 to 3, wherein
R*  is-OCPFs;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
0 0
JK/ S /Ra
HO \ / O
formula IV
wherein

R is an alkyl group;
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RZ is -0-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

W@HES/B1115% fluorine. 5. The compounds according to claim 1REBEP2005/006293

wherein R2 is -OCF3; and -SCF3. 6. Process for the manufacture of
compounds according to any of claims $%o 4 20 and especially their (R)-
and (S) enantiomers, by reacting a compound of formulaN O~ O HO"S/

OR3 fo‘%%la N, wherein 25 R?grslé-lonmalk W@rEOOS/]kZ/) 119 of the
PCT/EP 57'(5]0 629335 Wit 4h racemlc Bhantiornerical pure (ﬁ?

or (S)- darmedafthe formula Il R R2 NH2 5 formula [ll, wherein R1 and
R2 are defined as in claim 1, in the presence of a suitable activating
agent, 10 to give a compound of formulaVR1 O O S ,R3 2R eld

R‘I

R2 NH,

formula 1T,

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

N O
R? H  \ /
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 formula I ; and

if desired, transforming said compound into its pharmaceutically acceptable

salt.



formula V, wherein R1 and R2 are defined as in claim 1 and R3 is alkyl,
which is subsequently treated with hydroxylamine to give the respective

15 compounds of formula | ; and if desired, transforming said compound

into its pharmaceutically acceptable salt. -36- 7. A medicament containing
one or more compounds according t6 3‘?1y of the claims 1 to 5 as active
ingredients together with pharmaceutically acceptable adjuvants. 8. The
PedcAEAGARI GO GIRIT o o6 IR AR A UOL i to any of the

proliferation. 9, The use of one ore co cordlngt
the cl&IHE* 10! o7 ﬁfél‘fﬁdﬂﬁ%&éfﬁ@ PR @tﬁ& aé%s?ﬁﬁﬁs%mﬁﬁ.amﬁmble

tumorashibpmiiferation by induction of histone acetylation in said tumor
cell.

8. The medicament according to claim 7 for the inhibition of tumor cell
proliferation.

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.



