WO 2004/069803 PCT/EP2004/001044 New mono-acylated
o-phenylendiamines derivatives Objects of the present invention are new
mono-acylated o-phenylendiamines derivatives and pharmaceutically
acceptable salts thereof. The invention also relates to processes for the
MaIaE0s9ees of. these compounds of formula |, to pharmdsgiiErsai4/001044
compositions containing such compounds and to their use in the 5
manufacture of drugs for the treatment of diseases such as cancer.
Cancer is one of the major causes of death, exceeding heart and
cerebrovascular diseases, and so many studies have been conducted
with enormous expHTsBeEeiAsde shersisismineiciaieser, in spite
of a variety of therapies such as surgical operation, radiation therapy and
chemaibreapy! thereisstill iaventah needuiar HbbRkgIe anitangaidiamines
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tumorp %‘Hga VEPRISKRRY §8T’é?f?&??§/ ﬁf’&?ﬁ%’t‘ i‘h flyFir use in the
Sdifferentpiaemddiues frobe sirstmea i disecemcha dativerefore, adverse
reactions expressed in normal 15 cells have limited their use in therapy.
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Nuclecadmalghtagrippigc edfgutl Btedyaynitiedadedylation status of the core
histones. In a hypoacetylated state, nucleosomes are tightly compacted
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nucjeo%ﬁ%&é)%rnedr%gégre s D%nggﬁ%g??eratwe anc? di erlgxgtongt?ommduang activity,

20 which results in inhibition of tumor cell proliferation, induction of apoptosis and
inhibition of invasion.

Transcriptional regulation is a major event in cell differentiation, proliferation, and
apoptosis. Transcriptional activation of a set of genes determines cell destination
and for this reason transcription is tightly regulated by a variety of factors. One of
25 its regulatory mechanisms involved in the process is an alteration in the tertiary
structure of DNA, which affects transcription by modulating the accessibility of
transcription factors to their target DNA segments. Nucleosomal integrity is
regulated by the acetylation status of the core histones. In a hypoacetylated state,
nucleosomes are tightly compacted and thus are nonpermissive for transcription.
30 On the other hand, nucleosomes are relaxed by acetylation of the core histones,
with the result being permissiveness 1o transcription. The acetylation status of the



with the result being permissiveness to transcription. The acetylation
status of the WO 20041069803 PCT/EP2004/001044 -2 histones is
governed by the balance of the activities of histone acetyl transferase
(HAT) and histone deacetylase (HDAC). Recently, HDAC inhibitors have
be¥h 20811498888 arrest growth and induce apoptosis in sever&CH/pragusfo1044
cancer cells, including colon cancer cells, T-cell ymphoma cells, and
erythroleukemic cells. 5 Given that apoptosis is a crucial factor for cancer
progression, HDAC inhibitors are promising reagents for cancer therapy
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need to provide c ounds with, improved pra uch as increase
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methods are e.g. described in DE-A 2 062 265; FR 2 167 954; Rastoqg]i,
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treatment of diseases such as cancer in humans or animals. Examples of
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adenoREPEIABACA |ﬁ?:1fﬁd?ﬁ§‘h% e @u%amz@araﬁpasfaﬁ@ods are
cancer-idrsetingddaiaeti0gR2Es BR A HT &3t RetipgieRs and Sharma, S., Indian
20 J. Chem., Sect. B, 21B (5) (1982) 485-487; Moll, R., et al,, Z. Chem. 17 (1977) 133-

134; and Hassan, H., et al., Indian J. Chem. 398 (2000) 764-768.

It has been found that the compounds of the present invention are HDAC
inhibitors which have anti-proliferative and differentiation-inducing activity, which
results in inhibition of tumor cell proliferation, induction of apoptosis and
25 nhibition of invasion. These compounds are therefore useful for the treatment of
diseases such as cancer in humans or animals. Examples of tumors which may be
treated, but are not limited to, colon cancers, breast carcinoma (including advanced
breast cancer), lung cancer {e.g. aderiocarcinoma and including non-small cell lung
cancer), prostate cancer including advanced disease, pancreatic cancers,
30 hematopoetic tumors of lymphoid lineage (e.g. acute lymphotic leukemia, B-cell
Iymphoma, Burkitt’s Iymphoma), myeloid leukemias (for example, acute
myelogenous leukemia {AML}), thyroid follicular cancer, myelodysplastic syndrome
(MSD), tumors of mesenchymal origin, melanomas, {eratocarcinomas,



30 hematopoetic tumors of lymphoid lineage (e.g. acute lymphatic
leukemia, B-cell lymphoma, Burkitt's ymphoma), myeloid leukemias (for
example, acute myelogenous leukemia (AML)), thyroid follicular cancer, .
myelodysplastic syndrome (MSD), tumors of mesenchymal origin,
melanomas, teratocarcinomas, 3 neuroblastomas, gliomas, benign
tumorswbbirstekirs. (eligmrerbgoindrirrridhe Righey deralnarraheRany
carcingdna; hlatdencarainomanand, dbidérmalcoanc o epiiselogedroma.
herein are new compounds of the general formulaA/N_J "u'_ Rl HRz
NH2 A .wherein Ar is thiophen-2.5-di idi -diyvl,spyridine-5,2-diyl,
pyrid %és-gf])é?gl%/fe&ﬁr di ﬁ%‘%‘%? %/ﬁgg % k4th #gl ;]1%% ﬁ%ﬁr%%RA; independently
from each other represent hydrogen, C1.12-alkyl, C2_12-alkenyl,
C2-12-aallcynyl, C3_12-cycloalkyl, the glkylbalkenyl, alkynyl and
cycloalkyl groups being optio mong or ’rp\ult‘iglie substituted by
hydroxy, halogen, C3.12-cycld&tk I,%Ikm&’, alkylsulfanyl, acyloxy,
alkoxycarbonyl, acyl, C1,6-alkyl-N¥{; C(O)-, C_B-alkyl-C(O)NH- or -NR3R,
or alternatively R1 is hydrogen, and R' is hydroxyl, alkoxy,
C2-C12-alkenyloxy or phenoxy, which phenoxy group is optionally
substityted;with methyl, methoxy, halogen, nitro, cyano, trifluoromethyl,
ethenyl, or -C(0)-O-CH3, vided: if: R 2 XY IS0y,
thiopbé!\r?-Z,S-diyl; élsndﬂ%%g%g%g%(%%gﬁgi%?ﬁ%%% %}Qgr rgpresent
hydrogen Or Ci-6-BiANBr wiere R K Snd B oGether with the
nitrogeR-&tom to WRAGRPRRP LY & ol eHR ARG AT R R X AE ring i@t
monosubstituted b§oxelkentwhichashgmial scortalerboffifet petalsaidbm,
and pharmaceuticaliiyyacceptapteosialts glvepedking optionally mono or multiple
substituted by hydroxy, halogen, Cs.i;-cycloalkyl, alkoxy,
alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, C,-alkyl-NH-
C(O}-, Cy4-alkyl-C(O)NII- or -NR’R*, or alternatively

is hydrogen, and

= 7

is hydroxyl, alkoxy, C.-Ciz-alkenyloxy or phenoxy, which

phenoxy group is optionally substituted with methyl, methoxy,

halogen, )

nitro, cyano, iriflncromethyl, ethenyl or -C(0)-0-CHs,

provided that if R? is hydroxy, Ar is not thiophen-2,5-diyl; and

R and R* independently from each other represent hydrogen or Cy4-alkyl,
or wherein

R® and R’ together with the nitrogen-atom to which they are attached form a

ring, which ring is monosubstituted by oxo and which ring may

contain a further heteroatom,

and pharmaceutically acceptable salts thereof.

In a first aspect, there is provided the compounds of formula I



In a first aspect, there is provided the compounds of formulal R CH R
NHz -4- wherein At is thiophen-2, 5-diyl, pyridine-2, 5-diyl, pyridine-5,
2-diyl or 1,4- phenylene, R1, R2 independently from each other represent
hydrogen, C1.12-alkyl, C2-12-alkenyl, C-12-alkynyl, C3_12-cycloalkyl, the
alkyl, alkenyl, alkynyl and cycloalkyl groups being optionally mono or
multiple substituted by hydroxy, halogen, C3-12-cycloalkyl, alkoxy,
alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, C1-6-alkyl-NH-C(O)-,
C-6-alkyl-C(O)NH- or - NR3R, R3 and R4 independently from each other
represkeatiydrogen or Cl-6-alkyl, or wherein R3 and R together with the
-nitroggn-atom to whighpibey, aaiattpehes form. @ ying:iwich riagisr 1,4-
monosubstituted}g,)é g,a@nd which ring may contain a further heteroatom,

 pheQAGnE
and maceutically acceptable salts thereof. In a second aspect, there
Do ompER S R T SO e RIS R i A
is fhiophen-2,5-diyt p3Aaie Zo-aSmpl faina s entiy B plhe beayigynyl and
pyridine-5,2-diyl evdeplpHanyienésandiRondbravents hydiiokydubikosd, by
C2-C12-alkenylosydsphanioxys irovideddiiayibRExis HyodsaXynAtisoat,
thiophen-2,5-diyl.,|p.aythiidhRapest, thergds rmavided @ pragesefonine or -

preparation of comﬁqynds as defined above characterized in that (1) a

compound, of, the formdla Il 4
pR‘U andR'  indepen enﬂy?’rom each other represent hydrogen or Cy¢-alkyl,

or wherein
R*and R®  together with the nitrogen-atom to which they are attached form a ring,
which ring is monosubstituted by oxo and which ring may contain a

further heteroatom, and pharmaceutically acceptable salts thereof.

In a second aspect, there is provided compounds of the formula I-E

wherein
Ar is fhiophen-2,5-diyl, pyridine-2,5-diyl, pyridine-2,6-diyl, pyridine 2,4-
diyl, pyridine-5,2-diyl or 1,4-phenylene; and

R’ represents hydroxyl, alkoxy, C,-Cy;-alkenyloxy or phenoxy, provided that
if R is hydroxy, Ar is not thiophen-2,5-diyl.

In a third aspect, there is provided a process for the preparation of compounds as

defined above characterized in that

(1) a compound of the formula I1



00 Ar HO RILN RZ Il wherein Ar, R and R2 are as defined above, and
R? might carry a protecting group to prepare the compounds wherein R2
is hydroxy; is reacted with a compound of the formula Il HZN ~ ,,~ YHN
'~ ID wherein Y represents hydrogen or a suitable amino protecting

. group; by first activating the compound of formula Il in the presence of an
activating agent and subseguently asglding the compound of formula Ill,
finally cleaving off the prote&m@r@{)upszwhere necessary; or (2) a
compound of the formula ¥P HO YHN wherein Ar is as defined above
and Y is suitable protecting group%s described in (1) is reacted with an
amine of the formula HNR'R2 in which R' and R2 are asiefined above,
and. R2 might also carry a protecting group to prepare the compounds
whergieré ischiteokR’ areckfifeliyed eavingoifRheigho testingutotivg wivere
necassry fardn@yifddasinst Riankfdrming the product into a
pharmaceutically acceptable salt by addition of a suitable add or base. 4b

In a fourth, aspeet el SlsRiaYided ssmadicament containing one or more
compounds as defined above and pharmaceutically acceptable excipients.

In a fifth aspect, there is. provided the use of a compound as defined
above for the manufacture 8 onding medicaments for the
inhibition of tumor growth. '

HI

wherein Y represents hydrogen or a suitable amino protecting group;

by first activating the compound of formula Il in the presence of an activating agent and
subsequently adding the compound of formula III, firally cleaving off the protecting

groups where necessary;
or
{2) a compownd of the formula VI

o>\\ /(o |
o Y g‘@

YHN Vi

wherein Ar is as defined above and Y is suitable protecting group as described in

ey

is reacted with an amine of the formula HNR'R? in which R' and R? are as defined
above, and R* might also carry a protecting group to prepare the compounds
wherein R’ is hydroxy, and finally cleaving off the protecting groups where

NECessary,

and

(3) if desired, transforming the product into a pharmaceutically acceptable salt by
addition of a suitable add or base.



In a sixth aspect, there is provided a medicament as defined above for the
treatment of cancer. In a seventh aspect, there is provided a compound
as defined above, whenever prepared by a process as defined above or
by an equivalent method. Also disclosegiherein are pharmaceutically
acceptable salts or prodrugs of the compounds of formula A or formula |
as well as the use of these compounds, salts and prodrugs to produce
pharmaceutical agents. The following definitions of the general terms used
in the present description apply irrespective of whether the terms in

questigny, Mﬁ%ﬁé&nﬁ%&é i FomRination; BRefermk HnlnCdiralbishogienotes

a saturated stral or branched-chain alkyl pu ining from I to 12
carhof BB T6) ST AE N TS BT T B
i-butyl, 2-butyl, t-butyl, pentyl, hexyl, heptyl and the like. The term " Cl-C6
alkyl" nentfs:spsattirated straiddttherusear ehedehaih aa g figpdalpve for the
contaimanyBome of wBesrmbbreatefiea i alkyhg roupitaayicprenain e
mono or multiple substituted by hydroxy, halogen, C3-1s-cycloalkyl,
aWOXMn%'KMJ&UJI;?EB( HReY 1Yoy AIKPXYEAIRARKh ACHbfadd SRk YN -Ghunt
C1.6-alknedO)IN- or -NR3R4. Examples of substituted alkyl residues are
for example trifluoromethyl, pentafluoroethyl, 2-dimethylamino-ethyl,
2-diethylamino-ethyl, 2-dibutylamino- ethyl, 2-diisopropylamino-ethyl,
2-methoxysetth 2sesttoshemstiybrovstabylosyrpetnglas defined above, whenever
3-dimexkylaminoapropyk 3-diathylaboring-pyapydqSvaibutytamino-propyl, 3-
diisopropylamino-propyl, 3-methoxy-propyl, 3-ethoxy-propyl,
3-propyloxy-propyl, 2-acetylamino-ethyl, 3-acetylamino-proyl,
2-methdsy-dimbstieg| ety dre iESERqSY vy 200u@Bl9geRs or prodrugs of the
PCT/ER2()04400304mu Ane (Bry)14dr e )wel clothropy| nieltkhyd ,compounds, salts
3-dimefyiaming: & reime thdrranydi di(2e«ax0-pyrrolidin-1-yl)-propyl or
2-(2-oxo-pyrrolidin-1-yl)-ethyl. The term "allcoxy" denotes a group wherein
the alkyl residue is as defined above, and which is attached via an
oxygen atom 5 The term’ aIIcyIsquanyI denotes a group wherein allcyl
residue! 1§ %@é TR SN SRt %%Péeﬁegh CERGRY. 2PP1Y
The teﬂﬁie“‘aﬁa%%}f TS GPEUD %Tﬁ%‘@(@?"@" WASPEIR SIRYTPAL Hue is
as defined above.

The term "C-Cyp-alkyl” denotes a saturated straight- or branched-chain alkyl group

containing from 1 to 12 carbon atoms, for example, methyl, ethyl, propyl. isopropyl.
‘n-butyl, i-butyl, 2-butyl, t-butyl, pentyl, hexyl, heptyl and the like. The term "C;-Cs
alky!" denotes a saturated straight- or branched-chain alkyl group containing from
1 to 6 carbon atoms. The alkyl group may optionally be mono or multiple
substituted by hydroxy, halogen, Cap-cyeloalkyl, alkoxy, alkyisulfanyl, acyloxy,
alkoxycarbonyl, acyl, Cps-alkyl-NH-C(O)-, Cye-alkyl-C(O)NH- or -NR’R'.
Examples of substituted alkyl residues are for example trifluoromethyl,
pentafluoroethyl, 2-dimethylamino-ethyl, 2-diethylamino-ethyl, 2-dibutylamine-
ethyl, 2-diisopropylamino-ethyl, 2-methoxy-ethyl, 2-ethoxy-ethyl. 2-propyloxy-
ethyl, 3-dimethylamino-propyl, 3-diethylamino-propyl, 3-dibutylamino-propyl, 3-
diisopropylamino-propyl, 3-methoxy-propyl, 3-ethoxy-propyl, 3-propyloxy-propyl,
2-acetylamino-ethyl, 3-acetylamino~proyl, 2-methoxy-l-methyl-ethyl (in its (R), {5)



The term "alkoxycarbonyl!" denotes a group alkyl-O-C(O)-, wherein alkyl
residue is 10 as defined above. The term " acyl" denotes a group
alkyl-C(O)-, wherein alkyl residue is as defined above. The term
"C2-C12-alkenyl" refers to an unsaturated alkyl group having 2 to 12
cavbiepatost®aand at least one double bond, preferably ally|RET/EP2004/001044
pentadienyl. 15 The term "C2-C12-alkynyl' refers to an unsaturated alkyl
group having 2 to 12 carbon atoms andbat least one triple bond, such as
prop-2-ynyl, preferably propargyl. The term "C2 C12-alkenyloxy" denotes

a groyp WHEESIR,AS, ackl‘é?dpfh FoRidysIS AR 9&1@9%&% VIBIGBYS 3-(2-
attached via an q%"}{‘q@n ?OOﬁ %ﬁffrab Sﬁﬁllgﬂo&(x T e term

"C3-CT2: B c RisE (e pre flnven%gn) éegotes saturated
carbocyclic rings with 3 to 12 carbon atoms, such as cyclopropyl,
cyclobihy/teray Cibemtylensyei ohareyh whsesiephylant reyidisoetyd. defretorhove,
togethaidwiticiieanichgbnzatomyiewieh. they are attached form a ring,
which ring is monosubstituted by oxo and which ring may contain a further

52> hetgroalon éﬁ%@%[éﬁﬁ h&é%&%%? G5 PIIRRNE IV B ed above,
piperidin %-%%&ﬁ{erm @t%%a% enotes chlorine, 1odine, fluorine
and bfihifhe* g86 BP2004/001044 -6 The term
"pharmaceutically acceptable acid addition salts" embraces salts with
inorgafie dmdholagaiaiy adidsties ucEreuphylitbEHIOHE acidhervitri elagi desidihuricas
acid, pkrsghdteacid, citric acid, formic acid, fumaric acid, maleic acid,
acetic acid, succinic acid, tartaric acid, methane sulfonic acid,

P- tolueﬁlestulfon i34 .c(ligm%sag o‘*lﬂé Al AN RE e residue s
Compounds resen nvent|on SN oG b Several chinsl
1 entre® SREP ?ﬂ n be present in a racemic or in an optically active

form. The racemates can be separated according to known methods into
the en@hticervers2Gteferably 2 diasterBgineid) salisewin clikdansbhsspardtfoed
by crystallization are formed from the 10 racemic mixtures by reaction with
an optically active acid such as e.g. D- or L- tartaric acid, mandelic acid,

malic aﬁld Iact| f%d Q camphgrsqﬁonlc amqmFu({t% orelptt%%vrnqc%nycm

com ounds can € separated Into their enantl
P carbon atoms and at east one double bond, prefe gﬁya ¥l or pentadienyl.

15 The term "Cp-Cip-alkynyl" refers to an unsaturated alkyl group having 2 to 12
carbon atoms and at least one triple bond, such as prop-2-ynyl, preferably

propargyl.

The term "Cp-Cis-alkenyloxy” denotes a group wherein the alkenyl residue is as
defined above, and which is attached via an oxygen atom, preferably allyloxy.

20 The term "Cs-Cip-cydoalkyl” as used in the present invention denotes saturated
carbocyclic rings with 3 to 12 carbon atoms, such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl.

The term " together with the nitrogen-atom to which they are attached form a ring,
which ring is monosubstituted by oxo and which ring may contain a further

25 heteroatom " refers to heterocycles such as pyrrolidinone-1-yl or piperidinone-1-vi,

The term "halogen” denotes chiorine, iodine, fluorine and bromine.



chromatography on an analytical, semipreparative or preparative scale
using suitable optically active stationary phases with suitable eluents.
Suitable optically 15 active stationary phases include, but are not limited
to, silica (e.g. ChiraSper,Merck; Chiralpak OT/OP, Baker), cellulose
estersts#/e@PBamates (e.g. Chiracel OB/OY, Baker) or otheP§TERp004/001044
Crownpak, Daicel or Chiracel OJ-R, Baker). Enantiomers,
diastereoisomers and racemates of forfiula A or | and their
pharmaceutically acceptable salts are also part of the invention. 20
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5-NR3RulohtreneintiRBR 4t ershidiited above; 25 compounds of formula |
or A, wherein R1 is hydrogen and R2 is alkenyl or alkynyl; compounds,
wher@en%dmf%me Brafd: R daddnstbstituien &ﬁ@aag hbREP Eﬁﬂ&l‘l%gcres and
C._2alllanaliolmone ormulple anSt'tﬁﬁﬂ @ AYsUliand
acyloxy, M'lekc?(‘(j}:/ﬁgalr on T ¢t <
Cl_6-8Nc§eE 6% i §S| 1, éPé‘W??FF% Preferably
hydrogiefiearmngic r@aleuvﬂlzcalfeylbﬁm@k@@'mmﬂl@%mﬁmﬁ@@wfmm the
10-NR 3 Réemvih engitnie8 gnadRdoin deéhendeptisafomtsachidtheh sepredentr L-
hydrogef:ay &dido-alieykirnstidf Gnf0408 980 Pleill/ b 20040088 dic - dcid.

compqzunﬂ&m@ ey ﬁ&%&a&ge&mm s@;@gaﬂraeedﬂs{t%' NS ééal?é{%égs%
and R2 is av\%{ n}Hrno or mu tlﬁé%sa&lbstltuted :NR3R4, wherein R
e

R4 togetnar Rt g EREatoRT t0 WHRCT Thay A RSB TorS usmg
ring, Whgh'fiRBAe b et inttEtRbp 6% & 5h d%h&e}m@tfnaweblﬁt%ﬁﬂy
Bfurthe ptiwectatosny Bhmyefiadladesbutiers eorlipvisAde sfitelngGhirberdck

Ar is thicpthed- 2)5/08| Bildrg fdiahska ésferR oH darbReatdHE EAChwRer €in /B,
is hydmgen Pbkdrbcalkylr@Rtak, Daicel or Chiracel OJ-R, Baker).

Enantiomers, diastereoisomers and racemates of formula A or 1 and their
pharmaceutically acceptable salts are also part of the invention.

20 Preferred groups of compounds of formulal or A are compounds, wherein R’ is
hydrogen or alkyl, and R? is hydrogen, Cj.qz-alkyl, Ca.p-alkenyl, G, 15-alkynyl, the
alkyl, alkenyl and alkynyl groups being optionally mono or multiple substituted by
hydroxy, halogen, atkoxy, alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, C;.s-alkyi-NH-
C(O)-, Cr-alkyl-C(O)NH- or -NR’R* wherein R*R* are as defined above;

25 compounds of formula I or A, wherein Rl is hydrogen and R is alkenyl or alkynyl;

compounds, wherein R is hydrogen and R® is unsubstituted straight or branched
Ci-1z-alkyl or alkyl mono or multiple substituted by alkoxy, alkylsulfanyl, acyloxy,
alkoxycarbonyi, acyl, Cp.g-alkyl-NH-C(O)-, or C, ¢-alkyl-C(O)NH-;

compounds of formula T or A, wherein R' is hydrogen and R*is C,.15-alkyl mono or
30 multiple substituted by -NR*R?, wherein R® and R* independently from each other
represent hydrogen or C,.¢-alkyl; and



10 R2 is hydrogen, Cl_12-alkyl, C2_12-alkenyl, Czarallcynyl, the alkyl,
alkenyl and alkynyl groups being optionally mono or multiple substituted
by hydroxy, halogen, alkoxy, alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl,
C1.6-alkyl-NH-C(O)-, C1.6-alkyl-C(O)NH- or -NR3R4; wherein R3R4 are
asdetinedeeisdve. 15 Examples of such compounds are exPEGEP2004/001044
compound 1-19 thiophene-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-(butyl- m&thyl-amide), 1-34
thiophene-2,5-dicarboxylic add 2- [(2 -amino-phenyl)-amide] 5-
dleth}{maﬁxd; A IRIAPheNeeoralicarbaxdia qg'lgremR is hi'droven and R*is

2- [(2 hen |d EQp n I
thlopﬁ é’rzﬁ%gﬁi%u%%fé g(%ﬁwﬁ ar%(lde)g1
pheni}}}r%ﬁ’l’d%’?‘& 38 1ibshe s, %‘ﬂl@éHﬁ& §lid%fq @ ring which ring is
2- [(mnmwlpmrfy@bammep@vmhdmmmmrﬁ@ efuythacheiorogtsee | |
1-39 thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-

5 dipropylamidenrd 10 thigphene o2 fraicar Poxibiciadid is thiophen-2,5-diyl of the
2-[(2-gming;phenyl)-amide] 5-(methyl- pentyl-amide), WO 2004/069803
PCT/EP2004/001044 -8 1-41 thiophene-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-[(2- diethylaminoethyl)-methyl-amide], 1-42
thioph¢ -dicarboxylicagid 2-[(2-amino-phenyl)-amide] 5-[bis-(2-
methoXye=¢ thﬂ -amid 1"144 thiophene-2,5-dicarboxylic acid 2-amide
5-[(2-aming-pheny amldg‘] FfJAther preferred are the compounds of
formula | or A or I-A, wherein R"is hydrogen and R2 is alkenyl or alkynyL
Such gampounds are for example

R! is hydrogen or C;¢-alkyl; and
10 R? is hydrogen, Cys-alkyl, C.jz-alkenyl, Cy.p-alkynyl, the alkyl,
alkenyl and alkynyl groups being optionally mono or multiple
substituted by hydroxy, halogen, alkoxy, alkylsulfanyl, acyloxy,
all{oxy“carbonyl, aCY], C1,5~a11<Y1—NII‘I-C(O)-, C1"5—311(Y1~C(0)N-H-
or -NR’R%; wherein R*R* are as defined-above.

?ﬁether with the ~

15

Examples of such compounds are

ex. no. compound

1-19 thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-(butyl-
methyi-amide),

1-34  thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 5-
diethylamide,

1-36  Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-(methyl-
prop-2-ynyl-amide},

1-37  thiophene-2,5-dicarboxylic acid 2-(allyl-methyl-amide) 5-[(2-amino-
phenyl)-amide],

1-38  thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 5-[(2-
dimethylaminoethyl)-ethyl-amide],

1-39  thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5-
dipropylamide,

1-40  thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 5-(methyl-
pentyl-amide},



ex. no. Compound 1-30 thiophene-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-prop-2- ynylamide, 1-32
thiophene-2,5-dicarboxylic acid 2-allylamide 5-[(2-amino-phenyl)-amide].

5 Further preferred are compounds of formula | or A or I-A, wherein R' is
hy¥i@ &8/ 0@8el R2 is unsubstituted straight or branched Ci-izGitkse2ovsalkyhs
mono or multiple substituted by alkoxy, alkylsulfanyl, acyloxy,
alkoxycarbonyl, acyl, Ci_6-alkyl-NH- C¢®)-, or Cl_6-allcyl-C(O)NH-. 10
Examples of such compounds are ex. no. Compound 1-1

Thiophene-3ogicatbnxuic.acit R Uaominosphsn d¥ﬁeﬁ§ﬁ'¢&h§e—i@[methy'-

butyl)- amlde;l&ﬁgaml%g ﬁ plcargt?xyllc aci
2-[(2- hexyl ide], 1-9
TkEl(opﬁgln%O |car gﬁ%‘é%ﬂ%g? o ]oeél]“éeﬁ(%lbls

methoxy- pro‘ﬁW‘&?ﬁM Tl?t@"i'hlophene 2,5-dicarboxylic acid
2-[(2-dcéty|dthirpbetiayiys alividbdl¢ 2<id tinvige et emimnicehedyl lamide].
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(2-ethyl-
hexy))meidebrsdad i ey
2102 ay dpo S@#ﬁ agfggeil@Qgrgpgu%ﬁg?%%{%%%%%é rﬁkldoer]l \f\kiowherem R is
2004/0%1 é)é%a EITD%%S 180 9 1-15 Thiophene-2,5-dicarboxylic
acid 2-[(2-amino-phenyl)-amide] 5-[(2- methoxy-1-methyl-ethyl)-amide],
1-20 THiSpieems e aie fapsryiideacid 2-[(2-amino-phenyl)-amide] 5-
pentylamide, 1-21 Thiophene-2,5-dicarboxylic add
2-[(2-aming-pbepyinamide] 5-butylamide, 1-23

Thiophene Zeieatbosyiie.Aitfelaa i RS YN dehae 5oy

propyl)-ami Yerlﬂaml de,

1-32  thiophene-2,5-dicarboxylic acid 2-allylamide 5-[(2-amino-phenyl)-amide].

L&

Further preferred are compounds of formula I or A or I-A, wherein R* is hydrogen
and R*is unsubstituted straight or branched C,.1;-alkyl or alkyl mono or multiple

substituted by alkoxy, allylsulfanyl, acyloxy, alkoxycarbonyl, acyl, C; . -alkyl-NH-
C{O)—, ar C1_6~a1k)71—C(O)NH~.

10 Lixamples of such compounds are

ex.no. Compound

1-1 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-( 1-methyl-
butyl}-amide],

1-6 Thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5-[(1-methyl-
hexyl)-amide],

1-9 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(3-
methoxy-propyl}-amide],

1-10  Thiophene-2,5-dicarboxylic acid 2-[(2-acetylaminoethyl)-amide] 5-[(2-
amino-phenyl)-amide],

1-11  Thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5-[(2-ethyl-
hexyl}-amide],

i-13  Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 5-[(1,5-
dimethyl-hexyl)-amide],



1-24 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-sec-
butylamide, 1-25 Thiophene-2,5-dicarboxylic add
2-[(2-amino-phenyl)-amide] 5- heptylamide, 1-26
Thiophene-2,5-dicarboxylic add 2-[(2-amino-phenyl)-amide] 5-nonylamide,
1-%70 Hhwogbene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-apat@p2004/001044
5-octylamide, 1-28 Thiophene-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-[(1-methy$--heptyl)-amide], 1-29
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-
(ISObl‘iDﬂbamld%E r% &aE‘H%&%ﬁ@ag %%9%&@%%@) amide] 5-[{2-
2-[(2-amino-phe amide] 5 pylamjde, 1-35

Thiophene-2 Bt BORGHE 58 “aMino-phenyl)-amide] 5-[(2- methyl-
butyl)lzihide THerheas-BrerirrEbraHc A5ih b (e P BRATAR AL B 1-A
wherein R’ ispaytitagete. and R2 is C1-12-alkyl mono or multiple

substied byR3mR4, whrimiGand RY 2ingepephlent)yfrode] sdaylamide,
other yepreseRfiwdiaoes @tLl.HrRlkil & Examples by G CRTRAY NS oxy-

are ex. no. Com unddl -2 Thiophene-2,5- dlcarboxyllc acid

2-[(2-amino-gh )aml d|ethyla ino- I-methy utyl) |de] 1-3
Thiopkéfie-2,52 é‘%[flf’?df(‘fﬁ?‘rﬁ paf?é‘ﬁg}]fig‘m’ »sec- ,

dlethylamlnolpmby?}dﬁmlde] 1-4 Thiophene-2,5- dlcarboxyllc add
2-[(2-arnino-pidopipantideliSiehowtybirlitoapropyihan]dedidd] 5
Thiophene-2 -gligarhaxylic acid 2-[(2-amino-phenyl)-amide] 5-[(3-
d'meﬂiyiém'”m%%l)ea @tﬂ&lbo‘!é&ﬁ% %8%1 9&%&%&%%&9@&}/& fhnide,
-10 1- |o eneFh géPOé%W%gud -amlno he a)nn gmlde
dusop Iamlnog Fhiop ene lf% oxy ’
2-[(2- alnf%o p ﬁ de Saf‘%@xy ic acid 2- —ammo~pheny1 -amil e} 5 1-methyl-
heptyl)- amlde]
1-29  Thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl}-amide] 5-
(isobutylamide),
1-31  Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-

propylamide,
1-35  Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-{(2-methyl-
butyl}-amide].

Further preferred are compounds of formula I or A or I-A wherein R’ is hydrogen
and R?is Cy.z-alkyl mono or multiple substituted by -NR’R%, wherein R® and R*
independently from each other represent hydrogen or C;.¢-alkyl;

5 Examples of such compounds are

ex.no. Compound

1-2 Thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide} 5-{{4-
diethylamino-1-methyl-butyl}-amide],

1-3 ‘Thiophene-2,5-dicarboxylic acid 2-{{2-amino-phenyl)-amide] 5-[{3-
diethylamino-propyl)-amide],

1-4 Thiophene-2,5-dicarboxylic acid 2-[ (2-amino-phenyl)-amide] 5-[(3-
dibutylamino-propyl)-amide],

1-5 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(3-
dimethylaminopropyl)-amide],



dimethylamino-2,2-dimethylpropyl)-amide], 1-18
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(2
dimethylaminoethyl)-amide]. Further preferred are compounds of formula
| or A or I-A wherein Rl is hydrogen and RZ is alkyl mono or multiple
sUMBIHIGHEEBAE -NR3R4, wherein R3 and R4 together with tRET/EP2004/001044
nitrogen-atom to which they are attached form a ring, which ring is 5
monosubstituted by oxo and which ringlfiray contain a further heteroatom.
An example of such a compound is 1-22 Thiophene-2,5-dicarboxylic acid

2-[(2-amino-pivespHiramislel &SR sa 2Ry s algiR- i pranvby amise}.
Further prefeﬁggF%r% .QS;&S’ dBun %?f folrmlulatl)or A ocrj IbA wczlerclaln Riis
hydr or alkyl supstituted by cydoalk

Such lgc?opmpo%lﬁé%ﬁﬁ?g Cla‘?"sfﬁ géﬁé‘h‘@"? e e S oL olle
2-[(2- amlno-&@ﬁwlﬁﬁ%e% %%y%ﬁa*wﬁmm@eh 12

Thiophéde-2 Bidigianpoijlidiadid@lil 2<diine-phénylanyitehbde] 5-1(2-
cyclooctylamiigefind4mifieplignansdd-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5- cyclopentylamide 1-33

Thio e-2 5 |ca box I|c acid_.2- henyl e -
cyclon R Hogtdedt I SRR SR LATRELE X b tydrogen

O ey So é’tﬁﬁﬁr%p%hﬁﬁffﬂg) ang Bogether

Thlopﬁéheﬂ? Bilfssrhasepl cabich [(hearmin otpidessy foamidens. which ring is
5cyclopropyduheihytedhyider 46 WIRQIRO04 6698608 TR 084/004044 -11

Further preferred are the compounds of formula | or A wherein Ar is

PYiding-gan Qv AL MUlaYs R i

1-22  Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-{[3-(2-0x0-
pyrrolidin-1-yl)-propyl]-amide}.

Further preferred are the compounds of formulal or A or I-A, wherein R' is

hydrogen or alkyl and R’ is cycloallyl or alkyl substituted by cydloalkyl. Such
compounds are for example

1-7 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-
cycloheptylamide,

1-12 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-
cyclooctylamide,

1-14  Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 5-

~ cyclopentylamide,

1-33  Thiophene-2,5-dicarboxylic acid 2-{ (2-amino-phenyl)-amide] 5-
cyclobutylamide,

1-43  Thiophene-2,5-dicarboxylic acid 2- (2-amino-phenyl)-amide] 5-
{cycdopropylmethyl-propyl-amide),

1-16  Thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl}-amide] 5-
cyclopropylmethyl-amide.

10



NH2 /0 R"N.R I-B, wherein 5 R1 is hydrogen or alkyl; and R2 is
hydrogen, Cl_12-alkyl, C2-12-alkenyl, C2-12-alkynyl, the alkyl, alkenyl
and alkynyl groups being optionally mono or multiple substituted by
hydroxy, halogen, alkoxy, alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl,
Civd 2mblaytedebd-C(O)-, C1_6-alkyl-C(O)NH- 10 or -NR3R4; wioaremoR3Rd 44
are as defined above. Examples of such a compounds are 2-3
Pyridine-2,5-dicarboxylic acid 5-[(2-amihb-phenyl)-amide] 2-(butyl-
methyl-amide), 2-14 Pyridine-2,5-dicarboxylic acid 5-
[(2-amipgsph {y&@m@%@mﬁaga%awk%%laralﬁoﬁ’m@%&EI9&7%@{%9&%@%
acid 5, éd(é)g?mln - enyl) amide] 2-(methyl- pentyl-amide), 2-1
Pyrldln &lcareboxyllc add 2-(allyl-methyl-amide) 5-[(2-amino-
phenyl)-amide], 2-18 Pyridine-2,5-dicarboxylic acid
5-[(2-a -ph yl)-amide] 2-[bis-(2- methoxy-ethyl)-amide], 2-19
Pyridin x¥lic acid 5-[(2-amino-phenyl)-amide] 2- [ (2-
diethylaminggthyl mide] . Further preferred are the compounds
of formula | or A or I-B, wfierein R'is 15 hydrogen and R2 is alkenyl or
allcynyl. WO 2004/06@@03%CT¢EP2004/001044 -12- An example of such
a compound is 2-4 Pyridine-2,5-dicarboxylic. acid 2-allylamide
5-[(2-axhigeiphenyl)- amide] Further preferred are compounds of formula |
$r A ogl-B, wherein % Q@GN nd R2 is unsubstituted straight or
branched Cj_j2- aIIc Ik I 0 I tiple,, sulstitute hydrox
haloggﬁ, alkoxy, ag\(/e ‘LEJIT? S l@ aﬁ m% E(ya(}:lér onqlf QJP% %L aﬁm
y gmups emg optlonaﬂy ono or multiple

substituted by hydroxy, halogen, alkoxy, alkylsulfanyl, acyloxy,
alkoxycarbonyl, acyl, Cig-alkyl-NH-C(O)-, C;.¢-alkyl-C(O)NH-
10 or -NR*RY; wherein R*R* are as defined above.

Examples of such a2 compounds are

2-3 Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-(butyl-
methyl-amide),

2-14 Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-

' dipropylamide,

2-16 Pyridine-2,5-dicarboxylic acid 5-{(2-amino-phenyl)-amide] 2-(methyl-
pentyl-amide},

2-17 Pyridine-2,5-dicarboxylic acid 2-(allyl-methyl-amide) 5-[(2-amino~
phenyl}-amide],

2-18 Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-[bis-(2-
methoxy-ethyl)-amide],

2-19 Pyridine-2,5-dicarboxylic acid 5-{(2-amino-phenyl}-amide] 2-{(2-
diethylaminoethyl}-methyl-amide].

Purther preferred are the compounds of formulal or A or I-B, wherein R’ is
15 hydrogen and R*is alkenyl or alkynyl.



5 Cl_6-allcyl-NH-C(O)-, or C1.6-allryl-C(O)NH-. Examples of such
compounds are 2-2 Pyridine-2,5-dicarboxylic acid
5-[(2-amino-phenyl)-amide) 2-hexylamide, 2-7 Pyridine-2,5-dicarboxylic
acid 5-[(2-amino-phenyl)-amide] 2-[(2- methoxy-ethyl)-amide], 2-8
PyW&i#®sdicarboxylic acid 5-[(2-amino-phenyl)-amide] 2$(3-Butanyo01044
propyl)-amide], 2-9
{[5-(2-amino-phenylcarbamoyl)-pyridinel2-carbonyl]-amino}-acetic acid
methyl ester, 2-10
3-{[5-&@mmrmngﬁ§egmipyridine-2_—carbonyl]-amino}-propionic
acid tert-butyl ester, 2-11 Pyridine-2,5-dicarboxylic acid
5-[(2-gmino-phapdiamidel 24223382 E?xﬂHQEO(@rQBYIQ) mgﬁi i),
Pyridine-2,5- dlcarboxyllc acid 5-[(2-amino enyl) -amide] 2
(2,2,3,3,4,4,4-heptafluoro-butyl)- amlde] 2 13 Pyridine-2,5- dlcarboxyllc
acid SF{(@banpirdepieny Qearpicke 2 df fobmdinTathyl diekylmwaerigeR 3s Bodrogen
Pyrldlw&wﬁ@ﬁemmaﬁ@gﬁt[@@w&@@w&@mﬂﬁm Hoa 6 Mlitiple

ge[g')sasm%&% %Q;d'ﬁ‘ﬁ §] ?ﬁq}[ &Ep%ﬁérg}! T%‘é’n aviory allparbon, acy,

preferréé ar% comp d%r dr I-B Whereln R'is hydrogen
and R2 is alkyl mono or multiple substltuted by -NR3R4, wherein R3 and
R4 1G%nautplse ntrablydrarouedcirother represent hydrogen or Cl_6-alkyl.
WO 2004/069803 PCTIEP2004/001044 -13- Examples of such

compeounds ar@%&r@ﬂ@-’dﬂ@a&r&ﬂi@%@?ﬁ@ ﬁﬁigo-phenyi) amlde] 2-hy lamlde,
L L e L TGS 0

Pyridine-2,5-dicarpox cl amlno eny
dibutylamino-pP3pyf}: ﬁ&i‘é{?é]anﬁ ffther preferred are the compounds of
formuléd or A dFrigingvher@rarirepigic acid 5-[(2-amino-phenyl)-amide] 2-[(3-butoxy-
propyl}-amide],
2-9 {[5~(2-amino-phenylcarbamoyl)-pyridine-2-carbonyl] -amino}-acetic acid
methyl ester,

2-10 3-{[5-(2-amino-phenylcarbamoyl)-pyridine-2-carboryl]-amino}-propionic
acid tert-butyl ester,

2-11 Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-1(2,2,3,3,3-
pentafluoro-propyl)-amide},

2-12 Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-
[(2,2,3,3,4,4,4-heptafluoro-butyl)-amide],

2-13 Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-{(1,5-
dimethyl-hexyl)-amide],

2-15 Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-[(1-methyi-
hexyl)-amide],

2-20 Pyridine-2,5-dicarboxylic acid 2-[(2-acetylaminoethyl)-amide] 5-[(2-
amino-phenyl}-amide].

Further preferred are compounds of formula I or A or I-B wherein R’ is hydrogen
and R% is alkyl mono or multiple substituted by NR*R®, wherein R? and R*
10 independently from each other represent bydrogen or C;¢-alkyl.



hydrogen and R2 is cycloalkyl. 5 An example of such a compound is 2-5
Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-
cyclooctylamide. Further preferred are compounds of formula | or A
wherein Ar signifies pyridine- 5,2-diyl of formula I-C O N~ NHH I/ O

R, RP4GIs0vherein 10 RI is hydrogen or alkyl; and R2 is hG@ERgend 001044
C1_lz-alkyl, C2-12-alkenyl, CZ_12-alkynyl, the alkyl, alkenyl and alkynyl
groups being optionally mono or multiplé® substituted by hydroxy, halogen,
alkoxy, alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, Cls-alkyl-NH-C(O)-,
CI_6-%&%@§&;&N&3§A; wherein R3R4 are as defined above.
Examples of such compounds are 3-23 pyridine-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-(butyl-methyl- amide), WO, 2004/069803
PCT/EP2004/00THE 22 s Bhomif AR > K2REinsaRs e 4 de! e
5-(allyl-methyl|-diisgaeopplapinensth) psidel)- amide], 3-25

pyridirees2, 5-di®arbieric atickdd{Pianvid 6-plRenyipanticin] B tnviz{rayHisrop-
2-ynyl-amide), 8x46Ru8idgrebi)digadapxylic acid
2-[(2-amino-phenyl)-amide] 5-[bis-(2- methoxyethyl)-amide], 3-27
pyridine-2,5-dicarboxylic acid 2-[(2-aming-phenyl)-amide] 5-(methyl-. . .
Dy P e B e B O R 10 b 1 Skt R i

]
2-[(2-%%%%%—%%%@}1@'dipropylamide,

5 An example of such a compound is
2-5 Pyridine-2,5-dicarboxylic acid 5-[{2-amino-phenyl)-amide] 2-
cyclooctylamide.

Further preferred are compounds of formula I or A wherein Ar signifies pyridine-
5,2-diyl of formula I-C

NH, &
JNao
R R g
wherein
10 R1 is hydrogen or alkyl; and
R? is hydrogen, Ci.p-alkyl, Cpiz-alkenyl, Cyp-alkynyl, the aikyﬁ,

alkenyl and alkynyl groups being optionally mono or multiple

substituted by hydroxy, halogen, alkoxy, alkylsulfanyl, acyloxy,

alkoxycarbonyl, acyl, C,.s-alkyl-NH-C(O)}-, C,4-alkyl-C(O)NH-
15 or -NR’RY; wherein R’R" are as defined above.

Exampies of such compounds are

3-23  pyridine-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5-(butyl-methyl-

amide),



3-30 pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(2-
diethylaminoethyl)-methyl-amide] . Further preferred are the compounds
of formula | or A or I-C, wherein Rl is hydrogen and R2 is alkenyl or
alkynyl. An example of such compounds is 3-2 pyridine-2,5-dicarboxylic
ackP308J4gitide 2-[(2-amino-phenyl)-amide]. 5 Further prePEREE28§£001044
compounds of formula 'l or A or I-C, wherein Rl is hydrogen and RZ is
unsubstituted alkyl or alkyl mono or mé#iple substituted by hydroxy,
halogen, , alkoxy, allcylsulfanyl, acyloxy, alkoxycarbonyl, acyl,

Ci_6satiyl- me@aa PfifatiRraliefd N DRI EPE SUCBmino-phenyl)-

compounds ar. 13 pyridine-2,5- dlcarboxyllc add

2-[(2-amino-pheny la yriding-2,5-dicarbo

B e éfﬁ%ﬁ%ﬁ%@}@@ BRI P icai -
pyrldlne -2,5 %h féacid 2- -[(2-amino-phenyl)-amide] 5-[(2,2,3,3,3-

penta&fz®oro- Wp&dn)e»é’smde}r@@lmmdirﬁe%@xdmwﬂmyﬁeaas@ 1 5-[bis~(2-
2-[(2-amino-phamd)eayiidahEe](2,2,3,3,4,4,4- heptafluoro-butyl)-amide],

3-9 34 (2-?,;}1,}@139j MSliNGs35C DViladB] ric
acid %’Eﬁ;l ester PE%%%&%(S O%thgT/éjPZOO %{2%44 -15 %0%% HIM

pyrldlne -2, 5-H|cat1¥ "acid 2-[(2-aming-phenyl)-amide] 5({(2 hydroxy-

propy’1) §m|d8'j"‘§1&i o1 dicarboxylic acid 2-{(2-amino-phenyl}-ami
[6-(2-amino-giEapRamisemoy)-pyridine-3-carbonyl]-amino}-3-methyl-
butyrit-3cid metidyhesiedidrhaylic acid 2-[(2-amino-phenyl)-amide] 5-[(2-
3-{[6-(2-amingrRRenyisasisnexlinhasing -3-carbonyl]-amino}-propionic
acid ethyl ester, 3-13 {

[6-(2-am rba oy ridine-3-carbaonyl]-a |no} etic acid.; .
methﬁe ergée%fn% pyAdi H} %“Pg icar %)??/I%réltl:&)f P RGP S R s
2- [(2% FATRER AR )l%ﬂlk?a ]Osaf_‘&!’rﬂethoxy ethyl)-amide],

- An example of such compounds is

3-2  pyridine-2,5-dicarboxylic acid 5-allylamide 2-[(2-amino-phenyl)-amide].

Further preferred are compounds of formulal or A or I-C, wherein R is hydrogen
and R? is unsubstituted alkyl or alkyl mono or multiple substituted by hydroxy,
halogen, , alkoxy, allkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, Cy¢-alkyl-NH-C(O)-,
or Cy g-alkyl-C(O)NH-.

Examples of such compounds are

3-3  pyridine-2,5-dicarboxylic acid 2-{{2-amino-phenyl}-amide] 5-hexylamide,

3-6  pyridine-2,5-dicarboxylic acid 5-[(2-acetylamino-ethyl)-amide] 2-[(2-amino-
phenyl}-amide],

3-7  pyridine-2,5-dicarboxylic acid 2-](2-amino-phenyl)-amide] 5-[(2,2,3,3,3-
pentafluoro-propyl)-amide],

3-8  pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 5-[(2,2,3,3,4,4,4~
heptafluoro-butyl}-amide],

3-9  3-{[6-(2-amino-phenylcarbamoyl)-pyridine-3-carbonyl]-amino} -butyric acid
ethyl ester,



3-15 2-{ [6-(2-amino-phenylcarbamoyl)-pyridine-3-carbonyl]-amino}-4-
methylsulfanyl-butyric acid methyl ester, 3-16
3-{[6-(2-amino-phenylcarbamoyl)-pyridine-3-carbonyl]-amino}-propionic
add tert-butyl ester, 3-17 pyridine-2,5-dicarboxylic acid
2-Mamminesghenyl)-amide] 5-[(2,3-dihydroxy- propyl)-amidelcBadBoos/vo1044
pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(3-butoxy-
propyl)-amide], 3-21 pyridine-2,5-dicaridxylic acid 2-

[(2-amino- phenyl) -Amide] 5-sec- butylamide 3-22

pyridinerg, 5 @H%%'!ﬁcéﬁi el Gamine:phemsamidel s saiy:

hexyl)- amlde 3 d{jidne 2 ,5- dlcarboxyllc aci
2-[(2- amlnoif ?ﬁ%}/ (1 methyl- heé/*“gl amlde] Further preferred
are cotmpoutidSp ARG “-‘BF%’E?FW IR doeningid-rRethsl-

alkyl mono buitthsld metstitsitad by -NR3R4, Whereln R3 and R'

indeperttenty fean eaiab-phasylceprassii- pdiogen @rfchyll-alleyd] Dropionic
Examples ogégghlfl@g@&ounds are 3-1 pyridine-2,5- dlcarboxyllc acid

priane s SR AT L

dlmethylamlﬁl(gﬁé’%ff)qamlde] 3-19 pyridine-2,5- dlcarboxyllc acid

2-[(2-aitho BishytyZainitsatbgapiie sty Srimeo-Rhemrugs) rhifdmpthoxy-
WO 2004/0688032R&F/EP2004/001044 -16 3-20 pyridine-2,5-dicarboxylic

acid Za[(ﬁamiﬁ@mﬂﬁﬂmb@ﬂﬂﬁ%ﬁa&&&ﬁoﬂjbpﬁwﬁaﬁ%&&ﬂﬂ%ﬁm&@k
Further prefggggg,lggga g&g%eg{ ggggyla lor A or I-C, wherein R' is
hydro%e orfﬁg imd 2| %Ik le 9 su %m r}ds,r are .
3-4 pyridi ne2 dﬁca ox |c [{f nerop eny a]Elm “prop
5- cydooctyla‘"’rﬁl Tt é% ‘Eﬁﬁ’i’dlne 2,5-dicarboxylic add
2-[(2-afriiho mghw?awgé]@whc ac;dz [(2~amnino-phenyl)-amide] 5-1(2,3-dihydroxy-
propyl}-amide],
3-18  pyridine-2,5-dicarboxylic acid 2-[{2-amino-phenyl}-amide] 5-{(3-butoxy-
propyl)-amide],
3-21 pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-sec-butylamide,
3-22  pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[{1,5-dimethyl-
hexyl)-amide], _
3-31 pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(1-methyl-
hexyl)-amide].

Further preferred are compounds of formula I or A or I-C wherein R’ is hydrogen
and R® is alkyl mono or multiple substituted by -NR’R*, wherein R® and R*
independently from each other represent hydrogen or Cy_g-alkyl.

5 Txamples of such compounds are

3-1  pyridine-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5-[(2-
diisopropylamino-ethyl)-amide],

3-5  pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide]} 5-{(2-
dimethylamino-ethyl}-amide],

3-19  pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)}-amide] 5-[(4-
diethylamino-1-methyl-butyl}-amide],



10

15

(cydopropylmethyl-propyl-amide). 5 Further preferred are compounds of
formula | or A, wherein Ar signifies 1,4- phenylene, namely compounds of
formulal-D Q~ R N - O Z,N.RI 11-D, wherein 10 R' is hydrogen or alkyl,
and R2 is hydrogen, CI-12-alkyl, C2-12-alkenyl, C2-12-alkynyl, the alkyl,
alREhIeaRerRAcynyl groups being optionally mono or multipRCEERMSH+Gaek
by. hydroxy, halogen, allcoxy, aikylsulfanyl, acyloxy, alkoxycarbonyl, acyl,
C1.6-alkyl-NH-C(O)-, Cl_6-alkyl-C(O)NF= 15 or -NR3R4; wherein R3R4
are as defined above. An example of such a compound is 4-13

N- (2‘31'17@1'nOp?h&iﬁyldeQu{H&Mrm@@ﬂﬁQ@ﬁm%@W%ﬂﬁHéﬂm[ preferred
are the conmg&g P\g/;vgg -or PD, wherein R"is hydrogen and
R2 is alkenyl or‘allcyny 2004 69803 PCT/EP2004/001044 -17-
Such compounds are for example 4-11 .
N- auﬁunhf(rziaﬁ%ﬁ@dpﬁérfye terepttrehiftemelitrEr Hrefenegudigein R is
compudragsroffgimatal Rois Aydpdlkyl.wherein Rl is hydrogen and R2 is
unsubstituted straight or branched alkyl or alkyl mono or muiltiple
subsHULat DY stk QhpalindisKifanyl, acyloxy, allcoxycarbonyl, aryl,
Cl.6-alkyl-NH- 5 C(O)-, or C1-6-alkyl-C(O)NH-. Examples of such
compounds are 4-5

N-(2-aifinoBBHERS RIS A7 A g TRR AR BT SR Rn oy pmide;
N-(2- éﬁﬁnoméﬁvtm‘desa&mﬁaééy%%@ﬁﬁm%@m@@dal@
N-(2-amino-{pépybpiietityterpphiindemide.

Further preferred are compounds of formulal or A, wherein Ar signifies 1.4-
phenylene, namely compounds of formula I-D

NH,
No 1
14
R R 1p,
wherein -
R! is hydrogen or alkyl; and :
R? is hydrogen, Ciz-alkyl, Cpiz-alkenyl, C,.jp-alkynyl, the alkyi,

alkenyl and alkynyl groups being optionally mono or multiple
substituted by. hydroxy, halogen, alkoxy, alkylsulfanyl, acyloxy,
alkoxycarbonyl, acyl, Cy.s-alkyl-NH-C(O)-, C;i.¢-alkyl-C{O)NH-
or -NR*RY; wherein R*R*are as defined above.

An example of such a compound is

4-13  N-(2-amino-phenyl)-N'-butyl-N'-methyl-terephthalamide.

Further preferred are the compounds of formulal or A or I-D, wherein R' is
hydrogen and Ris alkenyl or alkynyl.



Further preferred are compounds of formula | or A or I-D wherein R' is
hydrogen and R2 is alkyl mono or multiple substituted by -NR3R4,
wherein R3 and R4 10 independently from each other represent

hydrogen or Cl-6-alkyl. Examples of such compounds are 4-1
N-t2oanaesplienyl)-N'-(2-diisopropylamino-ethyl)-terephthaleraieegood @ 1044
N-(2-amino-phenyl)-N'-(3-dlbutylarnino-propyl)-terephthalamide, 4-3
N-(2-amino-phenyl)-N'-(4-diethylamino-kmethyl-butyl)-terephthalamide,
4-4 N-(2-amino-phenyl)-N'-(3-diethylamino-propyl)-terephthalamide, 4-8
N'(Z'eﬁﬁﬁﬂ%ﬂﬁﬁﬂ}{ﬁgﬁé@iﬂm ylamino-ethyl)-terephthalamide, 4-10
N-(2-amino-phenyl)-N'-(3-dimethylamino-2,2-dimethyl-propyl)-
terephmqlamiq ﬁ%h&r sfer Zﬁﬁglﬁﬁet&%ﬂﬁ%ﬁ’ﬂﬁﬁ@f formula | or A or I-D,
wherein R' is hydrogen and RZ is alkyl mono or multiple substituted by
-NR3R4, wherein R3 and R4 together 15 with the nitrogen-atom to which
they araraitaphaetor measingodicht fighisa MeNOsH DS wikeekRYROKMARPzen
which {fﬂgﬁn?ﬂnﬁgﬁt@iﬁ:ﬁeﬁl@ﬁéﬂi%?rm&’!@y?%@%@g%o or mult:lple

PCT/EP2004/ 104 e suc 2acomp
N-(2 -asrlﬁ?n%%% 9(5?1 %@r 1)%%“ roﬂcﬁlﬁx% -y ﬁopyﬂ ergﬁh’théfaml e.

Ef:urthe?(f?r%ftgfr(é’ds bounds of formula | or A or I-D, wherein Ri is
hydrogen, alkyl or alkenyl and R2 is cycloalkyl or alkyl substituted by
cycloalzyinpBeichsacbempoundsdstor example 4-6
N-(2-amino-phenyl)-N'-cyclopropylmethyl terephthalamide. 5 Another

embodjgent qf 1e,if -%-' Rowpds PHQSJP&EW adrpon@NAKl2H
N;r||2dllr;e 2W g . &A;/r“ls thl %{1]8% 'Slj%b’%yrpom?&%g Nl gﬁr1 Pepidtenylene:
and R? preéirﬁémi’o&]%“gﬂ(&y“@’g e blamidtxy or phenoxy,

provided that if R2 is hydroxy, Ar is not thiophen-2,5-diyl. Examples of
such cBimpatpeaeé are compounds of formula I or A or I-D wherein R' is hydrogen

and R® is alkyl mono or multiple substituted by -NR’R*, wherein R® and R*
10 independently from each other represent hydrogen or C;¢-alkyl.

Examples of such compounds are

41 N-(2-amino-phenyl)-N'-(2-diisopropylamino-ethyl)-terephthalamide,

4-2 N-(2-amino-phenyi)-N'-(3-dibutylamino-propyl)-terephthalamide,

4-3 N-{2-amino-phenyl)-N'-(4-diethylamino-1-methyl-butyl}-terephthalamide,

4-4 N-{2-amino-phenyl)-N'-(3~diethylamino-propyl)-terephthalamide,

4-8 N-{2-amino-phenyl)-N'-(2-dimethylamino-ethyl)-terephthalamide,

4-10  N-(2-amino-phenyl)-N'-{3-dimethylamino-2,2-dimethyl-propyi}-
terephthalamide,

Further preferred are compounds of formula I or A or I-D, wherein R’ is hydrogen

and R?is alkyl mono or multiple substituted by -NR’R?, wherein R? and R* together
15 with the nitrogen-atom to which they are attached form a ring, which ring is

monosubstituted by oxo and whick ring may contain a further heteroatom.



5-1 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide]
5-(methoxy- amide), 5-2 Thiophene-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-(ethoxy- amide), 5-3 _
Thiophene-2,5-dicarboxylic acid 2-(allyloxy-amide) 5-[(2-amino-phenyl)-
an8epeea9iBiophene-2,5-dicarboxylic acid 2-[(2-amino-phBEVEEApHHEHE]044
5-(phenoxy- amide), 5-5 Pyridine-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-hydroxyaHhfide, 5-6 Pyridine-2,5-dicarboxylic
acid 5- [(2-amino-phenyl)-amide] 2-hydroxyamide, 5-7
Pyriding etfnglicarbaxyicoagishad ¢2-amino-phenyl)-amide]
6-hydroxyamide, 5-8 Pyridine-2,4-dicarboxylic acid
2-[(2-gryinomphenvllsarpidalfily %)@ﬁuﬁfr. WEh2Q Jerephthalamide.
PCT/EP2004/1(§)01044 L:E?LQ- T}S%II ag{)?her embodiment %ﬁ%ggpﬁ%se;%
invention are the compounds of formula | or A, 5
Thiopherties2 [Befivedboxyiic aomp@(Zianiifophiiydramidd}D, wherein R' is
S-(tertzhurigy; arpide)aRsmid et 25 igarhmylisr atigh substituted by cydoalkyl.
2-(allygﬂq%%%i@rﬂig§% ramino-phenyl)- amide],
Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide]
2-(cyclapropylmethyl- ! OV-am idine- j lic add
5-[(2-%%%0%&%%%&%%% -i%l%%ﬁ%&%ﬁ%ﬁﬁ%%%%arboxylic
acid 2-[(2-amino-phenyl)-amide] 5-[(2-hydroxy-ethyl)- amide],
5Pyridin@oihar difbsbinnetieAdici A irainiReopheitdanibieformula I-E
5-{[2-(2-hydroxy- 15 ethoxy)-ethyl]-amide}, Pyridine-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] & o o
cyclohe)cylmethyI-Z-hydrox I?\rainlgr&_ 2pridine-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-f{4-hydroxy-bugyl)- amide], 20
Pyridine-2,5-dicarboxylic acid 24{2-amino-phenyl)-amide]
5-[(1-hydroxymethyl-

wherein
Ar is thiophen-2,5-diyl, pyridine-2,5-diyl, pyridine-2,6-diyl, pyridine-2,4-
10 diyl, pyridine-5,2-diyl or 1,4-phenylene; and

R? represents hydroxyl, alkoxy, C,-Cyz-alkenyloxy or phenoxy, provided that if
R%is hydroxy, At is not thiophen=2,5~diyL o

Examples of such compounds are

5-1 Thiophene-2,5-dicarboxylic acid 2-](2-amino-phenyl)-amide] 5-(methoxy-
amide),

5.2 Thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5-(ethoxy-

amide),

5.3 Thiophene-2,5-dicarboxylic acid 2-(allyloxy-amide) 5-[(2-amino-phenyl)-
amide},

5-4 Thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl)-amide] 5-(phenoxy-
amide),

5-5 Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 5-hydroxyamide,
5-6 Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-hydroxyamide,
5-7 Pyridine-2,6-dicarboxylic acid 2-( ] 6-hydroxyamide,
3-8 Pyridine-2,4-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 4-hydroxyamide.

{2-amino-phenyl)-amide



2-methyl-butyl)-amide], Pyridine-2,5-dicarboxylic acid
2-[(2-amino-phen)7l)-amide] 5-[(4-hydroxy- cydohexyl)-amide],
Pyridine-2,5-dicarboxylic add 2-[(2-amino-phenyl)-amide]
5-({2-[bis-(2-hydroxy- 25 ethyl)-amino]-ethyl}-amide),
Pywidimes@dsseicarboxylic acid 5-[(2-amino-phenyl)-amide] PCT/EP2004/601044
2-[(2-dimethylamino- ethyl)-amide], Pyridine-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-[(2-dimetliylamino- ethyl)-ethyl-amide]. 30
An aromatic dicarboxylic acid derivative of the formula | or A, or a
pharmaceutically-acceptable salt thereof, may be prepared by any
process.known to be licable to the preparation of chemically-related
compgﬁlr%rsl?\%ﬁrcﬁmgrc’g%gggﬁ? WHER Use El?tbor%ﬁ’gr AR RS |c°?fgrmlﬂa1
dicarb‘EfX%fIic acid derivative of the formula | or A, 35 or a
pharmaceutically-acceptable salt thereof, are provided as a further feature
50f theTiftuphtiereghdarboitidistraied by-{ie deliowitgrgpiasad)tatvigert-butoxy-
examplggiiy which, unless otherwise stated, Ar, Rl and R2 have the
meani finged,. Starfj 2 069803 RCT, 004/00,104
20 mes ey b Sy LA A Spaag hapady 2 e pact
chemiStry. The preparation of such starting materials is described within
the acRuigEnymbicakariitesiatditramvern Phessbsaidet arig oneapriaehyl-
10are olpaipddeidglanalogous procedures to those illustrated which are
within Phadsdinantickibefinnal ganicamicbarmhishilareppieiemedmathod
for theppresivctaneh GRmRe qaquof(ﬁh%ﬁﬁ{%ﬁrﬁa@ygwgﬁﬂy@mﬂhﬂ)-

reactiong{ ompounds of the formula Il O N-R R 11 2 Il "wherein

Ar, R' and K2 are as %efin_ed abé)ve; 0 with a compound of the formula IlI
rboxylic aad 2-[(2-amino-phenyl)-amide] 5-{]2-(2-hydroxy-

Pyndine-2,5-dica
15 ethoxy)-ethyl]-amide},
Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[{1-
cyclohexylmethyl-2-hydroxy-ethyl}-armide],
Pyridine-2,5-dicarboxylic acid 2-{{2-amino-phenyl}-amide]} 5-{(4-hydroxy-butyl)-
amide],
20 Pyridine-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5-[(1-hydroxymethyl-
2-methyl-butyl)-amide],
Pyridine-2,5-dicarboxylic  acid  2-[(2-amino-phenyl)-amide]  5-[{4~hydroxy-
cyclohexyl)-amide],
Pyridine-2,5-dicarboxylic acid 2-{(2-amino-phenyl)-amide] 5-({2-[bis-(2-hydroxy-
25 ethyl}-amino}-ethyl}-amide),
Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl}-amide] 2-[(2-dimethylamino-
ethyl)-amide],
Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(2-dimethylamino-
ethyl)-ethyl-amide].
30
An aromatic dicarboxylic acid derivative of the formula I or A, 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 an aromatic dicarboxylic acid derivative of the formula T or A,
35 or a pharmaceutically-acceptable salt thereof, are provided as a further feature of
the invention and are fllustrated by the following representative examplies in which,
unless otherwise stated, Ar, R* and R” have the meanings defined above. Starting



H2N YHN Il wherein Y represents hydrogen or a suitable amino
protecting group. Protection groups for the amino group are known from
peptide chemistry, such protecting groups are for example,
benzyloxycarbonyl (cleavage by hydrogenation 15 or hydrobromic acid in
ackfiaudeysedbutoxycarbonyl (cleavage by strong acids, SURHTZR2004/001044
trifluoroacetic acid neat or in dichloromethane, or HCL in dioxane), 9-
fluorenmethoxycarbonyl (cleavage by"s€condary amines, such as,
piperidine). If R2 in formula A is OH, this hydroxyl group might bear a -

proteatingigsompy Wt raig b tigneind MR bibeeaitd:Comnonne ManiMtAasrhe
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5 procedigrestin the first step, the carboxylate of the formula Il is activated
by reaction of the compound in an inert WO 2004/069803

PCT/BR 200410104 el BRIV ﬁmﬁﬁgﬂ&tﬁﬁto@b Do e formula I or A
d'Ch'%‘aQﬂ%m!‘l%a&{%%?b&% tr&%%fyranul r%[ e presence of an

activating agent. A suitable reactive derivative of an acid | is, for example,
an acylhalide, for example an acyl chloride formed by the reaction of the
acid ant}armn@rganlc add chloride, 5 for example thionyl chloride or
oxalicHrid dlctﬂbﬁde a mixed anhydride, for example an anhydride
formed by thgreactllin of the acid and a chloroformate such as isobutyl
chloroformate; an active ester, for example an ester formed by the
reaction of the acid and a phenol such as pentafluorophenol; an active

ester Wﬁ%ﬁ‘é‘%a‘gﬁ(ﬁhdﬁﬁﬂ?@ 3RWFand N-hydroxybenzotriazole; an

acyl azide, for example 10 an azide formed by the reaction of the acid and
10an azughsucmpsutiptdmnydpinadplioryl azide; an acyl cyanide, for example
a cyanide formed by the reaction of an acid and a cyanide such as

diethylphasphloryl cyanide; or the product of the reaction of the acid and a
carbodiimig ch as N-3-dimethylaminopropyl- N-ethylcarbodiimid or
X

dicycldhéxylEarbodiimide; or the product of the reaction of

wherein Y represents hydrogen or a suitable amino protecting group.

Protection groups for the amino group are known from peptide chemistry, such
protecting groups are for example, benzyloxycarbonyl (cleavage by hydrogenation
15 or hydrobromic acid in acetic acid), t-butoxycarbonyl (cleavage by strong acids,
such as, trifluoroacétic acid neat or in dichloromethane, or HCL in dioxane), 9-
fluorenmethoxycarbonyl (cleavage by secondary amines, such as, piperidine),

If R* in formula A is OH, this hydroxyl group might bear a protecting group for the
reaction of HNR'R? with compound V or VI as described below. A protection

20 group for the hydroxyl group is, among others, benzyl ether which can be deaved
by hydrogenation. Some of the O-protected HNR'R® groups such as O-
benzylhydroxylamine are commercially available.

This reaction typically involves a two-step one-pot procedure. In the first step, the
carboxylate of the formula II is activated by reaction of the compound in an inert



15 the add with N,N'-carbonyldiimidazole; or the product of the reaction of
the acid and uroniumsalts such as O-(1H-benzotriazol-I-yl)-N,N,N,N',-
tetramethyluronium tetrafluoroborate; or the product of the reaction of the
add and phosphorus based reagents, e.g. bis-(2-oxo-3-oxazolidinyl)-
pheepharydedioride. The reaction is carried out between -30Eame26GE8(1044
20 conveniently at or below OC. In the second step, compound Il is added
to the solution containing the activated 2aeid. If Y is a protecting group it
finally has to be cleaved (methods see above) to yield compound I. In
order g eRtaithe fRRURGS WHELRIRRR-8 AN YR 9iokRyaMRn, in
and h%groréxl Cgoggcrglg&ii%ono%%s I;Il’]clght both be present in the 25 molecule.
In this case the hyaroxy pr &t Ing group has to be cleaved before the
amino protecting group using the methods described above. These
methddgirblowsidinodaitelith @S erspeid dbifprreaarpblenap iadi piidal fon expogls
for therssynihédisidf fnntelé Svabaursedion pd phicdecthan isirinagadsarid edanide,
5€.0. ‘Methpden debeypanisches: Ghamid aupaniVey inkanshdrilieas
X_V/Z_ @}E&ﬂﬁoag’ 9&9&'1&9@&4&%9%%%&% 8% Hﬁ%@&%ﬁ@g cﬂnﬁ%%e such
diamine Js de%:rl d in EPO97 5%6. WtO 2004/069803 ter formed by, th
PCT/EPSOBA T T2 b T SrboLT R SFrSTRRT I FRaH Be Brashrdy
by hydsAyeRs ot &hh 15hipo anae sk srohrtins el orebeagh an acfivg sster iRpmed
wheréin R@ieeiiiy| Srter atis hndrifdranbyoiratoptisatiylan-tutyzide foytxgnple
10The candiitds dntdedwhichiibereleavagefs darretiouhdepend:bRk thech  as
nature@htheiBRpRLRBMYbeR R3lsanialkyd OLuRsR SRR RO by the
et [ AGRCHRN 5 AlHad, Al UBe PIFSENGR. O ARORL QL XM BlScr
I|th|urrr%)(p roxide, so‘thé‘uﬁm hydroxide, or,. pqtds Ilipm I‘(ﬁ_(lde In an inert i
solverft OPBTISHEIOr RS ATHRRSA THROTI R Noh “HR A Ry
WhenRshime e grotipcthemachodiids rethobodraefthe reaction of
15prese tiseagidawi Gichi N orashamivbieride sghy o the fongdirgok] Sricecitbmod thinest
solvenind uronjumsalts  such as O-(1H-benzotriazol-1-y1)-N,N,N N, -
tetramethyluronium tetrafluoroborate; or the product of the reaction of the acid
and  phosphorns  based  reagents, eg.  bis-(2-oxo-3-oxazolidinyl)-
phosphorylichioride. The reaction is carried out between -30°C and 60°C,
20 - conveniently at or below (°C.

In the second step, compound III is added to the solution containing the activated
acid. If Y is a protecting group it finally has to be cleaved (methods see above) to
yield compoundl. In order to obtain the compounds wherein R? is a hydroxyl
group, amino- and hydroxyl protecting groups might both be present in the

25 molecule. In this case the hydroxyl protecting group has o be cleaved before the
amino protecting group using the methods described above.

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.
“Methoden der organischen Chemie {Houben-Weyl)” Band XV/1 and XV/2 are also

30 applicable. Monoacylation of unprotected phenylene diamine is described in
EPGO74576.



such as diethyl ether or dioxane, or trifluoroacetic acid in dichloromethane.
When R3 is the benzyl group, the reaction is carried out by
hydrogenolysis in the presence of a noble metal catalyst such as
palladium or platinum on a suitable carrier, such as carbon. The methods
us¥@ 8¢y drolysis of the ester are of course dependenPONVERS) Hen1044
nature of the residues Rl and R2. (c) Compounds of formula N are
prepared from compounds of the form#d ¥ wherein Ar and R3 have the
meaning defined above. Ar- ~ R3 O OH V This reaction typically involves
a two{BieRoafnids ROSRRUELTT Bt Belk:3ten bihRy ROiHA ROXY RIGRLHAC of
formuig if gtivated using the methods described under (a). In the
second step, an amine of the formula HNR'R2 in which R' and R2 have
the meaning defined above is adged to thg solution, at the temperature
used for the activation, and the te .angre is slowly adjusted to ambient
temperature. An appropriate scg¢enger baselike e.g. triethylamine, or d
isopropylethlyamine may be 25 added tthe regetion 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 WO 2004/069803
PCT/Eienoupdsrial o 281kHepmimplsmtiudrittkd irbeig, bdethoden der
organischen Chemie (Houben-Weyl)" Band XV/1 and XV/2 are also
sapplicahleofd)ibae R dneaitarr faasamnarnds.at Begma BnvieRERRGE i

the Ilt%{% rgs We&iﬁa{l‘% ;g&gggéﬂah%lnlg% sterl describe

CH10N 18 CArTie
in e.g. HQ , V., etat, % x ‘gn Zf4r§ Itis also
commarcially ISR Iﬁyﬁs('ffn R %\ ?éﬂ“éerﬁgﬁw}l&?é Fide, or
descr|B‘(’—1‘LﬂSﬁimé1 Grsnres m’&ﬁrt?ﬂ}@ﬁh@n@l@% Ee srpoRigiinddpPH, ethanol,
monoriethyt 38 riside¥drindt intke¢-luS! 21686, iR Teddiosds anoidesteéshe

10are uspratn@reparedd)yoseleatile saplondicatipretingidiesien RUuhaiBivent
mftetrlloﬁénayegﬂ meﬁammii&éﬁmmmq&&Q%&ﬁlfﬂlﬁ&ﬂgnﬁ“%m

ar n preferred method for mpoynds
the fo?R uglaié I ggn%ﬁﬁ{/o Ves the re%{1 i CﬁIg gC(%ﬁ é)m%?nﬁ]‘és?ormuﬁgr\ﬁeﬁce
0 HO% B 1e me catalyst such as palladium or pla um on 2 suitable carrier, such as
cafb_on The methods used for the hydrolysis of the ester are of course dependent on

15 the nature of the residues R! and R%

(c} Compounds of formula IV are prepared from compounds of the formula V
wherein Ar and R’ have the meaning defined above,

e

This reaction typically involves a two-step one-pot procedure. In the first step, the
20 carboxylate of the formula V is activated using the methods described under {a).

In the second step, an amine of the formula HNR'R? in which R! and R? have the
meaning defined above 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 ¢.g. triethylamine, or diisopropylethlyamine may be
25 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



YHN VI wherein Ar has the meaning defined above and Y is suitable
protecting group as described in (a) 15 with an amine of the formula
HNRIR2 in which Rl and RZ have the meaning defined hereinbefore. This
reaction typically involves a two-step one-pot procedure and is carried out
aceorgingnssstbe methods described in (a). Finally Y has to e viawed g4
methods as described above to give compound I. As 20 mentioned '
above, if both the amino- and hydroxy Zfretecting groups are present in
the molecule, the hydroxyl protecting group should be cleaved before the
aming, o eCt'Qge&;%’é%- 1?(‘{«% 2004(089883 & hEREQSUA bdnea Ay
Compounds ot the Tormula Vi ar prepared by hydrolysis as described in
(b) frEMESHpEAY GAERR TR ARRI B0 0 0 W\ RD N__Q YHNVII

wherein R3 and Y have the meaning defined above. 5 g) Compounds of
formuld) \Thear epropare - onmpormds wfidsohith & fnsmied i thidfesieiyrcalt
R3 haxebe, mrasiggdefioadherehbeiart0lefbd 3r0@HMbuy it e al, Z.
scompgiind gftheformula y1hi32s YHN Hlb 10 yiherginy arapeasenisdne 2,5-
sutable Posing Lol as desaibiedt/i (B, WISEATION P8 Mhene-2.5-
involves a f)v)\(/%;sfiep one-pg procedure as descrihed in ga) Ih
compdisAtSBlifoATitI PPBPREERY fHEH %gFﬁ?ﬁ%g tf(n,aﬁy"uggkgl’geggga hiohrese

salts possestgsakizppreniad Sotleaivs emepibetinmelinadir ot o
they pasti@dsnay be useful as well and are well known to those skilled in the art.

10 {€) Another preferred method for the proeduction of compounds of the formula I or
A involves the reaction of compounds of the formula V1

O>\ %O
HO Ar N
H
YHN VI

wherein Ar has the meaning defined above and Y is suitable protecting group as
described in {a)

15 with an amine of the formula HNR'R? in which R and R® have the meaning
defined hereinbefore.

This reaction typically involves a two-step one-pot procedure and is carried out
according to the methods described in (a).

Finally Y has to be cleaved by methods as described above 1o give compound I. As

20 mentioned above, if both the amino~ and hydroxyl protecting groups are present in
the molecule, the hydroxyl protecting group should be cleaved before the amino
protecting group.



antiproliferative and differentiation-inducing activity, which results in
inhibition of 15 tumor cell proliferation, induction of apoptosis and
inhibition of invasion, these compounds are useful for the treatment of
diseases such as cancer in humans or animals. The activity of the

cop B #Mecording to this invention as HDAC inhibitors iBCT/EP2604/001044
demonstrated using a cellular acetylation assay. Therein acetylation of
histones is 20 monitored in PC3 cells: Migh acetylation correlates with
inhibition of histone deacetylase by compounds. Cell viability is monitored

in pargletdapsaiimais the Al NTEY-Qf e THRI NG 20082303 (b)
PCTIERQ04004 04+ dr RG.880, @ human prostate carcinoma cell line,

are seeded as 1800 cells per well of a 384-well microtiterplate in RPMI
1640 (including 5% FCS, 2mM glutamine and pen/strep). After 48 h at 37
C pre-diluted compounds are a (}eqk,to(a final,concentration of 1 5 uM.
Compounds are pre-diluted inRdimethyligt e (DMSO ) resulting in a
final concentration of DMSO of 0.5 % |5ier well. After 24 h incubation cell
viability is determined by adding cell prgﬁ%ration\?ﬂéagent WST-1 (Roche
Molecular Biochemicals). Another 60 min later the optical density ( OD) is
measttseeinBhand e thooening delraFebhomeasurement the cell layer is

prepared for the ELISA reaction. Medium is aspirated and cells are fixed
5in ethanoloatyth& for 80110 viitae washieg mith BRSohIveg b eormula v
blocking SQILIQRARBI(SH Eemh] WAEM I3 Adderland the cell layeris

washed again. Antibodies against acetylated histone H3 or H4 (rabbit
polyklonal IgG, Upstate Biotechnologie) arg added at a dilution of 1:200
for 60 min 15 at 37 C. As a secon ya.nﬁ y goat anti rabbit IgG (H+L)
humanlgG adsorbed- HRP confiigéte (Daka is used (1:2000 diluted).
Cells are washed 3 times and the peroxidase substrate ABTS is allowed

to reagifiolh BB RINREL3 femdiRgnOD is measured at 405 nm. The
percentage of acetylation is calculated after substraction of blank O.D.s:

20 mean O.D. acetylation H,N
YHM i
10 wherein Y represents a suitable protecting group as described in (a).

This reaction typically involves a two-step one-pot procedure as described in (a).

The compounds of formula I or A and their pharmacentically usable addition salts
possess valuable pharmacological properties. It has been found the they possess
antiproliferative and differentiation-inducing activity, which results in inhibition of

15 tumor cell proliferation, induction of apoptosis and inhibition of invasion, these
compounds are useful for the treatmnent of diseases such as cancer in humans or
animals.

The activity of the compounds according to this invention as HDAC inhibitors is
demonstrated using a cellular acetylation assay. Therein acetylation of histones is

20 monitored in PC3 cells. High acetylation correlates with inhibition of histone
deacetylase by compounds. Cell viability is monitored in parallel to estimate the
cytotoxicity of compounds,
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mean O.D. DMSO control x 100% mean O.D. WSTI mean O.D. DMSO
control Example Compound Name cell acetylation No. (PC3, 1 M) [ % of
control ] Reference Compound 4-acetylamino-N-(2-amino- 152
phenyl)-benzamide 1-1 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-
13¥2200kenyd}-amide] 5-[(1-methyl-butyl)-amide] WO 2004/@62803004/001044
PCT/EP2004/001044 -26 Example Compound Name cell acetylation No.
(PC3, | pM) [ % of control | 1-4 Thiophere-2,5-dicarboxylic acid
2-[(2-amino- 195.7 phenyl)-amide] 5-[(3-dibutylamino-propyl)-amide] 1-6

o T SR B e RS ol PR AP el of
(2o AT R dinoY S AL AR R RO 2 Bufantine and
dimet#ppsBERA)-amide] 1-18 Thiophene-2,5-dicarboxylic add 2-[(2-amino-
233.9 phenyl)-amide] 5-[(2-diniethylaminoethyl)-amide] 1-19
Thioptenesu5ndicarbsydic:ad donjfduamine:- 4880 pheny eataidelion of 1
5-(butylrregthylamide) é%ﬁJ@%@ﬂEﬂ%ﬁﬂEﬁ&QWﬂfS@@%&ﬂ@?ﬂﬂ%ﬁ
211.2 phenyh-am Os%gd_lg%(}/lamld -35 Thiophene-2,5-dicarboxylic

nLraiion o

acid 2 25ammo- pheny “ERide '5-[(2-methyl-butyl)-amide] 1-44
Thiophene-2,5-dicarboxylic acid 2-amide 5-[(2- 185.6
After 24 h incubation cell viability is determined by adding cell proliferation reagent

WST-1 (Roche Molecular Biochemicals). Another 60 min later the optical density
( OD) is measured (450 nm versus 690 nm).

After measurement the cell layer is prepared for the ELISA reaction. Medium is
aspirated and cells are fixed in ethanol at ~20 °C for 60 min. After washing with
PBS / Tween the blocking solution {(PBS/ 5% FCS/Tween) is added and the cell
layer is washed again. Antibodies against acetylated histone H3 or H4 (rabbit
polyklonal IgG, Upstate Biotechnologie) are added at a dilution of 1:200 for 60 min
at 37 °C. As a second antibody goat anti rabbit IgG (H+L) humanlgG adsorbed-
HRP conjugate ( Dako ) is used (1:2000 diluted). Cells are washed 3 times and the
peroxidase substrate ABTS is allowed to react for 30-60 min at 37 °C. The OD is
measured at 405 nm.

The percentage of acetylation is calculated after substraction of blank O.D.s:

mean 0.D, acelyiation
mean 0.D. DMSO controi

X 100%
mean C.D. WSTI
mean O.D. DMSO control
Example {Compound Name cell acetylation
No. (PC3,1pM)

[ % of control ]
Reference Compound 4-acetylamino-N-(2-amino- 152
phenyl)-benzamide

1-1 Thiophene-2,5~dicarbogylic acid 2-{{2-amino- 137.2
phenyl)-amide] 5-[(1-methyl-butyl)-amidel




amino-phenyl)-amide] 2-1 Pyridine-2,5-dicarboxylic acid
5-[(2-amino-phenyl)- 206.6 amide] 2-[(2-diisopropylamino-ethyl)-amide]
3-1 Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 244.8 amide]
5-[(2-diisopropylamino-ethyl)-amide] 3-5 Pyridine-2,5-dicarboxylic acid
2-NR3H6%¥Renyl)- 154.6 amide] 5-[(2-(iimethylamino-eth§) TR} 81014
3-{[6-(2-amino-phenylcarbamoyl)-pyridine-3- 211.6
carbonyl]-amino}-butyric acid ethyl este#t3-20 Pyridine-2,5-dicarboxylic
acid 2-[(2-amino-phenyl)- 223.8 amide] 5-[(3-dibutylamino-propyl)-amide]

4-1 N
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Thiophene-2,5-dicarboxylic acid 2-amide 5-](2-
amino-phenyl)-amide]

185.6

2-1

Pyndine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-
amide] 2-{(2-diisopropylamino-ethyl)-amide]

206.6

3-1

Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyi)-
amide] 5-{(2-diisopropylamino-ethyl)-amide}

244.8

3-5

Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-

amide] 5-[(2-dimethylamino-ethyl)-amide]

154.6

3-9

3-{[6-(2-amino-phenyicarbamoyl)-pyridine-3-
carbonyl}-amino}-butyric acid ethyl ester

211.6

3-20

Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-
amide] 5-{{3-dibutylamino-propvl}-amide]

223.8

4-1

N-(2-amino-phenyl)-N'-(2-diisopropylamino-
ethyl)-terephthalamide

3993

The new compounds of formulal or A and the pharmaceutically acceptable salts
thereof can be used as medicaments, i.e. in form of pharmaceutical preparations.
The pharmaceutical preparations can be administered enterally or parenterally in a



15 flavourings and sweeteners. Medicaments containing a compound of
formula | or A or a pharmaceutically acceptable salt thereof and a
therapeutically inert carrier are also an object of the present invention, as
is a process for their production, which comprises bringing one or more
cowpewadssaBformula | or A and/or their pharmaceutically aerEpraisles@044
acid addition salts and, if desired, one or more other therapeutically
valuable substances into a galenical adfinistration form together with
one or more therapeutically inert carriers. In accordance with the

invention: £0MBRYRALS, AL 054h 38 Wellas Bl BPAIRMAGRUHSA Kime
acceptable salts are useful in fthe contrfél ogﬁgvent{ﬁn of illn ségrsetSZS

based &R fﬁrésllr & ol ftsl'or?_ Iaﬁﬁ?}l%re ore dfcg_ﬁshp%lﬁ%a}tae ivé and SYraps,
differeAEiEBRH-MERFEM A SHRRSP LRI e SRS TR RBHBE RAMGY Setlich 2
prolifetabidiper inglidribrers faag bpesishaidinibaionyriHonsidrtianpigereferably

5compastdds ter ijasedt fedihe. treatment of diseases such as cancer in
humans or animals and for the production of corresponding

medicamen e do d i t a
of e JERRERS %@%1%%&%%% é%f%h%%ﬂg e eh

Ith;
doseso B SHITATREIEIF AEHy AR’ aBULPBATB %Fsérgﬁb‘fﬁii‘b‘&l
mg/kgPaharesrsBehtaxd shdrarislitely ooarselsteriradibiatd serier
WO 20841069808 RTtiEP 200400 hadelto 28 Ftbrdldrrndriiopreitkridyvdibpensed

1oillustratael intpeufallovdng examepleshnanbichaniass satbigrdsestatagtidtol,
evaporaAASINEIR, GRS RYLRYHQIAREHARL RIRMHIINAGHA LRL VERFK 4Ris
procedugs el cartigd ot aller oyl el Sqlus SHENAS oarse
drying'agents by 5 Htr ’t§)n;nfﬁ3’,o erations were carried gut at ambjent .
tempef Bt LT TEHAR < Fantdiq & ol BT S @e‘?‘é{%fhé{ me
inert gelgcslishsuisable oreprraiony dor @Tlcenulrticnr6Rathl sy waatain

1¥lash plecedngs sahavbigihgpsessure liquid chromatography (HPLC) were
performed on Merck Kieselgel silica or Merck 10 Lichroprep RP-18

reversggphasesilica ahiained Lamdha Ve isknammstadt,: ComaNeuticaly
acceptable salt thereof and a therapeutically inert carrier are also an object of the

present invention, as is a process for their production, which comprises bringing

one or more compounds of formula I or A and/or their pharmaceutically acceptable

20 acid addition salts and, if desired, one or more other therapeutically valuable
substances into a galenmical administration form together with one or more

therapeutically inert carriers.

In accordance with the invention compounds of formula I or A as well as their
pharmaceutically acceptable salts are useful in the control or prevention of illnesses

25 based on their HDAC inhibition and therefore of antiproliferative and
differentiation-inducing activity, which results in inhibition of tumor cell
proliferation, induction of apoptosis and inhibition of invasion, these compounds
are useful for the treatment of diseases such as cancer in humans or animals and for
the production of corresponding medicaments.

30 The dosage depends on various factors such as manner of administration, species,
age and/or individual state of health. The doses to be administered daily are about

5-400 mg/kg, preferably 10-100 mg/kg and can be taken singly or distributed over
several administrations.
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(iv) yields are given for illustration only and are not necessarily the
maximum attainable; (v) melting points were determined using a Mettler
SP62 automatic melting point 15 apparatus, an oil-bath apparatus or a
Kofler hot plate apparatus; (vi) the structures of the products of the
foMRLAELY P M3vere confirmed by nuclear (generally protonPaTALI&HE01044
resonance (NMR) and mass spectral techniques (Micromass Platform I
machine using APCI or Micromass Platform ZMD using electrospray); 20
(vii) intermediates were not generally fully characterized and purity was

asse@ﬁe%ynﬁbm%yﬁeﬁmpm@s@aéaﬁﬁym@vy&l%@usaa&ﬂpgsah%\e@tm&s
have been Ase &DMF N,N-dimethylformamide; DMSO

dlmetqr%%rw}pe‘hom 25 THE tetrahydrofuran; MeOH methanol; HC1
hydrochloric acid; NaH sodium hydride WO 2004/069803 '

PCTIE ProRaton0ware 2aTicHo By ARIATGreTARFRISE: IS0 sedprorkeup
acid satedattratedcatidd sotutfientGriohibuf rebidayisoitdssoch dedapegateres by

eq eqitivalent 10 Example 1 Preparation of compounds of formula I-A
Step 1:

5-(2-tert- Butox carbongaamgwo Phten lgarbamo {thlop ene- 2 arboxg/llf8
acid étﬂ?/‘fes er un er“'a{ﬁ:argoa atmosphere g( T %‘ )
carbotyfelfffiBBI 5| ARATQERRSE & 2 tnert gas such as argon or nitrogen;

(3ii) column chromatography (by the flash procedure) and high pressure liquid
chromatography (HPLC) were performed on Merck Kieselgel silica or Merck

Lichroprep RP-18 reversed-phase silica obtained from E. Merck, Darmstadt,
Germany; '

(iv) yields are given for illustration only and are not necessarily the maximum
attainable;

(v) melting points were determined using a Mettler SP62 automatic melting point
apparatus, an oil-bath apparatus or a Kofler hot plate apparatus;

(vi) the structures of the products of the formula I or A were confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques
(Micromass Platform II machine using APCI or Micromass Platform ZMD using
electrospray);

(vii) intermediates were not generally fully characterized and purity was assessed by
thin layer chromatography;

(viii) the following abbreviations have been used:

DMFE N,N-dimethylformamide;
DMSO dimethylsulphoxide;

THE . tetrahydrofuran;

MeOH methanol;

HCl hydrochioric acid;

NaH sodium hydride



15 solution of 24.1g (129mmol) thiophene-2,5-dicarboxylic acid
monomethyl ester in 600m1 THE After 2h at rt 26.9g (129mmol)
(2-amino-phenyl)-carbamic acid tert- butyl ester were added and the
reaction mixture was stirred for further 4h at rt. The solvent was
evaiparatedsssd the residue dissolved in 500m1 ethyl aceta®TTER004/601044
organic phase was washed three times with 100ml saturated aqueous
NaHCO3 20 solution, twice with Soml wé&ter and was dried over sodium
sulfate. The solvent was removed down to 80ml when crystallization
startegyAfier 12h figervsialisuere filtered off and washed with little

ice-c utyl meghyl ether.and cold heptane. Drying under high vacuum
yleld((-:‘)%iﬁi égp“gg (1083. 4¥rlwlmoﬁ) B -(2-tert-butoxycarbonyl-

amino® henylcarb?ftW(S -thiophene-2-carbox-ylic acid methyl ester,
'H-NMRL(D6 25 DEPBOYB = 1.45 (s, 9H), 3.87 (s, 3H), 7.14 (m, 1H), 7.22
5(m, 1H), 7.46 (m, by 7.59 (m, 1H), 7.89 (m, 1H), 7.96 (m, 1H), 8.73 (br,
1H), 19.02 (s, 1H)asiep 2:

5-(2-tegt- Butoxycagpggx lng-phenylcarbamoyl)-thiophene-2- carboxyllc
acid To a suspen5|on 0 1 .5g (50mmol)

5-(2- -t Butoxycarﬁony amino-phenyl- 30
carbamoyl)-thiophene-2-carboxylic acid methyl ester in 500m1 MeOH was
10addedEsgitpy 20 minutes a solution of 5.6g (10ommol) potassium
hydrofepdmtdnikongiamdsivé freaafioh Anixture was stirred at room
temperature for 2d. The MeOH was evaporated and the remaining

aqueogs%én tgeqewasﬁl asted MIas Smes WIRLWR£084 g@&%%mbo fic

PCT/ 1044 ethylacetate and acidified with a’3N aqueous
HCI sSiifigH Thét: precipitation was filtered off, washed with water and
dried at 45C in high vacuum to yield 14.5g (40mmol)

- 5-(2-temBeteryearhotpleptiere PHenyiddmrrhoyibthiggheirkz2! wvarbddedie 2
1]cid. , shlubidd RADICHOMIB 8] FtllisHh {8e-A5)dilatibific b, oddriathyd ctd) in
7.46 (fﬁb(}lahl)rﬁﬁ&f(ép 2k ) 12895 ghthoB: (2-AirdphOnP9-ESbhih 43684t

(s, 1H) %A%R were added and the reaction mixtu sirred f %ttTh
(2-{[5- g £ hvl- t?a%acgr 8§1m elreta}.‘"%cb Xt é'ewa SOI‘?).H orfur er a e
1 (¥ acet The

carbarfit &ti f'erte ‘Bﬁﬁ/ﬁest oa solu "1('§nd6s’f‘S %g (12
5-(2- te?f%%w thiep times with 100ml saturated aqueaus NaHCOs

2@henyledrbiom o%&m@pﬁféﬁe&ﬁ%ambmldmddwﬂ 80dhGkHEtwEhe siddetiwas

2.29 (isdoremabweatbaoytiitnit arptalheioeaatiaadmikier e ke sttedaivere

45C forred off and washed with little ice-cold t-butyl methyl ether and cold heptane,

Drying under high vacuum yielded 38.9g (103.4mmol) 5-(2-tert-butoxycarbonyl-

amino-phenylcarbamoyl)-thiophene-2-carbox-ylic acid methyl ester, "H-NMR (Ds-

25 DMSO) 8 = 1.45 (s, 9H), 3.87 (s, 3H), 7.14 (m, 1H), 7.22 (m, 1H), 7.46 (m, 1H),
7.59 (m, 1H), 7.89 {m, 1H), 7.96 (m, 1H), 8.73 (b, 1H), 10.02 (s, 1H).

Step 2: 5-(2-tert-Butoxycarbonylamino-phenylcarbamoyl)-thiophene-2-carboxylic
acid

To a suspension of 18.5g (50mmol) 5-(2-tert-Butoxycarbonylamino-phenyl-
30 carbamoyl)-thiophene-2-carboxylic acid methyl ester in 500ml MeOH was added
within 20 minutes a solution of 5.6g (100mmeol} potassium hydroxide in 100rnl
water. The reaction mixture was stirred at room temperature for 2d. The MeOH was

evaporated and the remaining aqueous solution was extracted three times with



and then cooled to rt. After addition of 1.05g (12mmol) 2-pentylamine the
reaction mixture was kept at rt for 12h. The solvent was evaporated and
the residue was dissolved in 150ml CH2C12. The solution was washed
twice with 150ml water each 15 and dried over magnesium sulfate. The
soN@pAteegsey aporated and the residue was washed with dietphathendo:
yield (2-{[5-(1-methyl-butylcarbamoyl)-thiophene-2-
carbonyl]-amino}-phenyl)-carbamic acigPtert-butyl ester as a white solid,
mp. 183C. Step 4: Thiophene-2,5-dicarboxylic acid

2-(2 e@ﬁ?ﬂ&@tﬁ@gﬂaqlc?cﬁﬁgflvﬁﬂ@31%Oa@%tiylfﬁw&ﬁgﬂd?ixé%@ﬁ%{@&JWQ

Toa )
(2-{[5-(I"me S/}V%l%gﬁcar‘%amo |%ﬂ%l0 ied at 45°C in high vacuum to yield 14.5g

carbSAYEEARiNo)- phé ST (o Eﬂ?ﬁ@%‘ﬁﬁtﬁ@%ﬂéﬁhﬁ%@?ﬁl@ﬂi@ﬁe‘}
were Cﬁb@@éicl@ﬁdl OHaNMR IBetSENHICH ih4di dx B Uibie fricd ooty (m,
5 After 1Hg, BodUiion Mjas.5ditred Oy, 3b0ato the, Soidat MW scewaporaieds 30(s,
the rgsgigue were 25 added 50m1 dichloromethane and 50m1 of a 1M
aqueous solution of NaHCO3. After stirring at rt for 30 minutes the

?(;egclﬁlﬁ%ll% \ﬁ@;@ n&g egngl%% tﬁas ed Wi?&JVé/ ter and drled %%%I%ZR%% o)

5-[(1-FROE RHERESHD. 192C, calculated MW (M+H) 332.14,
found (M+H) 332 2 1H-NMR (400 MHz, (CH3)2S0): S = 9.77 (s, 30 1H),

8.33 (w, J = 8.6olddpd H)off .92 4, 1}, i4ediim, §41).ttlBu(Bydarhe8199i05,
10 %:g Q& ?%El;alﬁ%]ygz%g i .98 czga&h%,%é%] b ;veEgH;dﬁgd(@z
WO 2%8? go%; C?# fg % 3/5‘551043 n analoé‘(f/ 5 %5% 2?011 h
Exanﬂ;?lg tkeﬁéi?l edhie critp e the reaction
compBEEEs wnal@p(méga@a 18, ﬁamimtwwm@d(m«nwdm was
(M+Hdiigscvidi dup hefivel- 215, Clic dfiposoptiti @d w2 sf@kadninaephitin Y Hord08a 22 each
15 403. Laanaigle] Srd{4neliatoyianmingesl The talleheid)-aupisiale HoNMR {490k was
MH2, (£ P ¥ietnm Ak Syl (283 (Ll PidAfarbbiiofi hiiPhehtlh-
.78 (cm 1H§)ﬂ L cgn;ihem% carbamic acid tert-butyl ester as a white solid, mp.
183°C.

Step 4: Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(1-
20 methyl-butyl}-amide] (compound 1-1)

To a solution of 3.3g {7.65mmol) (2-{[5-(1-methyl-butylcarbamoyl)-thiophene-2-
carbonyl}-amino}-phenyl)-carbamic acid tert-butyl ester in 80ml MeOH were
added 16ml of a 4M solution of HCl in dioxane under ice cooling. After the
solution was stirred for 3h at rt the solvent was evaporated. To the residue were

25 added 30ml dichloromethane and 50ml of a 1M aqueous solution of NaHCOQs.
After stirring at rt for 30 minutes the precipifation was filtered off, washed with
water and dried to yield 2.3g (6.9mmol) thiophene-2,5-dicarboxylic acid 2-{(2-
amino-phenyl)-amide] 5-[(1-methyl-butyl)-amide}, mp. 192°C, calculated MW
(M+H) 332.14, found (M+H) 332.2; "H-NMR {400 MHz, (CH3),S0)% & = 9.77 (s,

30 1H), 8.33 (d, J = 8.6 Hz, 1H), 7.92 (m, 1H), 7.78 (m, 1H), 7.13 (m, 15}, 6.99 (m,
iH), 6.78 (m, 1H), 6.59 {m, 1H), 4.96 (s, 2H)}, 3.97 {m, 1H), 1.57-1.39 {m, 2H),
1.36-1.26 (m, 2H), 1.14 (d, ] = 6.6 Hz, 3H), 0.88 (1, ] = 7.1 Hz, 3H).



6.98 (m, 1H), 6.78 (m, 1H), 6.59 (m, 1H), 4.93 (s, 2H), 3.97 (m, 1H),
2.46-2.33 (m, 6H), 1.53-1.38 (m, 4H), 1.15 (d, J = 6.6 Hz, 3H), 0.93 (t, f =
7.1 Hz, 6H); 1-3 thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-
375.19 375.1 amide] 5-[(3-diethylamino-propyl)-amide]; '"H-NMR (400
MMz (8DRBIRBO): 8 = 9.76 (s, 1H), 8.65 (t, J = 5.05 Hz, 1H}CA/8R2(m/001044
1H), 7.71 (m, 1H), 7.13 (m, 1H), 6.99 (m, 1H), 6.78 (m, 1H), 6.59 (m, 1H),
4.93 (s, 2H), 3.27 (m, 2H), 2.46 (q, j = 3107 Hz, 4H), 2.43 (t, j = 7.83, 2H),
1.64 (m, 2H), 0.95 (t, j = 7.33, 6H); 1-4 thiophene-2,5-dicarboxylic add

il zﬁgfﬂﬂﬁiﬂ?@%ﬁ‘ﬁ o e geaopr e g il e
Uxm | | | | Xyl |

2-[(2-amino- hen el §Iam|de]
5-[(3-dimethylamino-propyl)-amidel;-1-6.thiophene-2.5=dicarboxylic add

2-[(2-mminmashenyl)- 360.17 360.3 amide] 5- [ (1- methyl hexyb)l@hﬁwi]mnd_
'H-NNMIR (400 MHz, (CH3)2S0): 8 = 9.75 (s, 1H), 8.31 (d, J F(Si6eHz, 8w,
7.91 (M, 1H), 7.78 (m, 1H), 7.14 (m, 1H), 6.98 (m, 1H), 6.78|(m, 1H)| GBS

(m, 1 Z2H 77 34T , G
114G %"J@%’ﬁz%ﬁs‘”m@fég g ?&1 A A T
thiophene- BB %%QWE‘% W}}B“fiﬂ Afidedsg 16 B58.2 amide]
5-cyclohepf'§faﬂ'ﬁ3é4@8{¥ﬁ40§§i%ﬁﬁé@ B & e dihoxiAfoebid (4.7
2-[(2-aming=@Sheiyl B8R 0B3%B 7adide]lH), 7.13 (m, 1H),
5'0[(3/' jiiszoopG@BXlﬂ%IHQ@IBYﬁramd@@Wﬁ? 12004/669808), 3.97 o
PCT/EP & MW (M+H
1-9 thjophg gg§%3§b%%3;§§/ﬁ}c@%%ﬁgi%%gmgﬁgfﬁﬁé ;—Q 34{12 334.2

amld ] 5 [(J el IU/\ II} GIIIIUC ,
10 thiophene-2, 2,5-di d1carboxyhc acid 2-[{2-amino-phenyl)- 375.19 13751

amide] 5-[(3-diethylamino-propyl)-amide];

"H-NMR (400 MHz, (CD3),80): & = 9.76 (s, 1H), 8.65 (t, ]
= 5.05 Hz, 1H),7.92 (m, 1H), 7.71 {m, 1H), 7.13 (m, 1H),
6.99 (m, 1H), 6.78 (m, 1H), 6.59 (m, 1H), 4.93 (s, 2H), 3.27
(m, 2H), 2.46 (g, ] = 7.07 Hz, 4H), 2.43 (1, ] = 7.83, 2H),
1.64 (m, 2EL), 0.95 (t,] = 7.33, 6H); |

1-4 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 431.25  |431.1
amide] 5-[(3-dibutylamino-propyl}-amide};

1-5 |thiophene-2,5-dicarboxylic acid 2-](2~amino-phenyl)- 347.15 (3473
amide] 5-[(3-dimethylamino-propyl)-amide];

1-6 thiophene-z,s-dicarboxfrlic acid 2-{(2-amino-phenyl)- 360.17 (3603

amide] 5-[(1-methyl.hexyl)-amide};

"H-NMR (400 MHz, (CH;),80): 8 =9.75 (s, 1H), 8.31 (d, ]
= 8.6 Hz, 1H), 7.91 (m, 1H), 7.78 (m, 1H), 7.14 (m, 1H),
6.98 (m, 1H), 6.78 (m, 1H), 6.59 (m, 1H), 4.93 (s, 2H), 3.95
(m, 1H), 1.57-1.41 (m, 2H), 1.34-1.22 (m, 6H), 1.14 (4, ] =
6.6 Hz,3H),0.86 {t,]= 6.8 Hz, 3H);

1-7 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 338.16 |358.2
amide] 5-cycloheptylamide; o
1-8 [thiophene-2,5-dicarboxylic acid 2-{{2-amino-phenyl)- 389.20 [389.3

amide] 5-{{3-diisopropylamino~ethyl)-amide];




1-10 thiophene-2,5-dicarboxylic acid 2-[(2-acetylamino-ethyl)- 347.12
347.2_ amide] 5-[(2-amino-phenyl)-amide]; 1-11
thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 374.19 374.2 amide]
5-[(2-ethyl-hexyl)-amide]; 1-12 thiophene-2,5-dicarboxylic add
2-[(e-titipesphenyl)- 372.17 372.2 amide] 5-cydooctylamide¢VERS04/001044
thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 374.19 374.2 amide]
5-[(1,5-dimethyl-h 1)-amide]; 1-14 thiopRene-2,5-dicarboxylic acid

2-[(2-amino-phenyl) 330.13 330.2 amide] 5-cydopentylamide; 1-15

thiopghgnezdmedicarboxylic acid 2-[(2-amino-phenyl)- 334.12 3 dvadide]
5-[_(2-methoxy 1-methyl-ethyl)-amide]; 1-16 thiophene-2,5-d e ylﬁw
acid 2-[(2tamino-phenyl)- 316.11 316.2 amide]
5-cydoprdpylmethyl-amide; 1-17 thiophene-2,5-dicarboxyliciacid (M+H)
2-[(2latnintiopamgty. BilSatngits idiidepmino-phenyl)- (33412 3342
5-[(3-dimeimitaiin e 2n2idimephypybramiidmide]; 1-18
thioﬂ'ﬂ%'@e’cﬁn 'ﬁéﬁ@@@@(&ﬁlﬁﬁéﬁ@a&%@'{'@& RV nA 31313-22_ asmde]
SO T R
6.99 \&F tﬁj’Pée?Sf%rﬁ dﬁ%b%‘%‘( 1115()2 m%@hﬂﬁ'})*s 570191} %20
(m, 2H). 2=8@l¢§ s43-etbybhesriphedel 5-dicarboxylic acid
2-[(2:umunehiopRai 2, B3R Ak¥o3dz: Acid B hbbupHeRybthy-apTizle); 1120.2
thiophene g,@gligmﬁ&%g [(2 -amino-phenyl)- 332.14332.2 ide]
5-pe C22 en I oxylic a Z-all -pnenyl)-
31%1??1%520 gmldg 5&%8’%3 %% {) ene %%E?Zéiéoxy?? ggi)d A%
2-[(2aminBHABR; =a‘ 5 AL
5-{[34121éx @pthhcﬂﬁ@%ﬁﬂ@byﬁcaiﬁlﬁi@}aWMMDSQSO $30.13  1330.2
PCTIEP2024186) 5044 or3dtylamide;
1-15 ithiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}- 334,12 |334.2
amide} 5-[{2~-methoxy-1-methyl-ethyl}-amide];
1-16 {thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl)- 31611 [316.2
amide]j 5-cyclopropylmethyl-amide;
1-17 |thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)- 37519 [375.2
amide] 5-[(3-dimethylamino-2,2-dimethyl-propyl)-amidel;
1-18 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 333.14 [333.2
amide] 5-](2-dimethylamino-ethyl)-amide};
'H-NMR (400 MHz, {CH3),80): 8 = 9.84 (s, 1), 8.84 (t,
5.6 Hz, 1H}, 7.96 (m, 1H), 7.74 {m, 1H), 7.12 (m, 1H), 6.99
(m, 1H), 6.78 (m, 1H), 6.59 (m, 1H), 4.96 (s, 2H), 3.57 (m,
2H), 3.19 (1, 211}, 2.80 (s, 6H1);
1-19 |thiophene-2,5~dicarboxylic acid 2-[(2-amino-phenyl)- 332.14 [332.3
amide] 5-(butyl-methyl-amide);
1-20 |thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl)- 332.14 [332.2
amide! 5-pentylamide;
1-21 |thiophene-2,5-dicarboxylic acid 2-[(2~amino-phenyl}- 318.13 |318.2
amide] 5-butylamide;
1-22 thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl)- 387.15 {387.1
lamide] 5-{[3-(2-oxo-pyrrolidin-1-yi}-propyll-amide};




no. name calc. MW found (M+H) MW (M+H) 1-23
thiophene-2,5-dicarboxylicacid 2-[(2-amino-phenyl)- 348.14 348.2 amide]
5-[(3-ethoxy-propyl)-amide]; 1-24 thiophene-2,5-dicarboxylic acid
2-[(2-amino-phenyl)- 318.13 318.2 amide] 5-sec-butylamide; 'H-NMR
(49fpMtdzeddsdd 3)2S0): S = 9.77 (s, 1H), 8.32 (d, ] = 8.1 Hzpdihkr7e@iZo(mss
1H), 7.80 (m, 1H), 7.13 (m, 1H), 6.98 (m, 1H), 6.78 (m, 1H), 6.59 (m, IH),
4.94 (s, 2H), 3.87 1H), 1.59-1.44 (m, 283},-1.15 (d, J = 6.6 Hz, 3H), 0.87 (t,
J = 7.3 Hz, 3H); 1-25 thiophene-2,5-dicarboxylic add 2-[(2-amino-phenyl)-

360. e 360.2 _amide] S-heptylamide; 1-26 thiophene-2,5-dic]
2-[(248Minp-phenyl)- 388.21 388.3 amide] 5-nonylamide, 1-P¢
thiophene42,5-dicarboxylic acid 2-[(2-amino-phenyl)- 374.19
5-ocylamide: 1-28 thiophene-2,5-dicarbaxylic acid 2-[(2-amir

374.19%7@@%@154@ yhtapty(P-amideple@D- 34814  [348.2
thiophene &g@m@x_ﬁ{&@g&@ﬁi(gﬁgmo phenyl)- 318.13318.2 almide]

S-(isqDuy! &m'%eﬁ Jz ﬁ”e ‘d@ %‘l“ﬁe% 31813 |3182
2-[(2-amin ami pro amidd; 1-31
thiophene-i“%@ﬁﬂéfﬁ 2- [ (2-amino-phen I) 304.11 304.2
amide) 5-prob)iRida0 ME2 (REpkeis T2 dit BBy 1id2déd p-allylamide
5-[(2-amin¢= 8024.0302.22 phdhi}) 70 aa] 13313 (m, 1H),
thiophene-R.bsdigaranasis @cit:2; K 2amineinhenyh 2816 k1 816.2 amide]

5-cyclobut ar
2-[(%- am?ﬂi)ﬁ%ﬂﬁ? s sﬁgg ilﬁéﬁglzérilgg] 5%3%3%%%85 .

1-25 ﬂnophene—2,5~dlcarboxyhc acid 2-[(2-amino-phenyl)- 360.17 [360.2
amide] 5-heptylamide; :

1-26 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}- 388.21 (3883
lamide] 5-nonylamide;

1-27 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 374.19 |374.3
amide] 5-octylamide;

1-28 lthiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl}- 374.19 13743

amide] 5-](1-methyl-heptyl}-amide};

1-29 |thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl}- 318.13 [318.2
amide] 5-{isobutyl-amide);

1-30 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 300.08 [300.1
amide] 5-prop-2-ynylamide;

1-31 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl})- 304.11 13042
amide] 5-propylamide;

1-32 |thiophene-2,5-dicarboxylic acid 2-allylamide 5-[(2-amino- {30210 {302.2
phenyl)-amide];

1-33 lthiophene-2,5-dicarboxylic acid 2-{{2-amino-phenyl}- 31611 [316.2
larnide] 5-cyclobutylamide;

1-34 Ithiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl}- 318.13 {3182
amide] 5-diethylamide;




WO 2004/069803 PCT/PP2004/001044 -34 no. name calc. MW found
(M+H) MW (M+H) 1-35 thiophene-2,5-dicarboxylic acid
2-[(2-amino-phenyl)- 332.14 332.2 amide] 5-[(2-meth)rl-butyl)-amide];
1H-NMR (400 MHz, (CH3)2S0): S =9.79 (s, 1H), 8.61 (t, 5.8 Hz, 1H),
7.980(204106PROT . 77 (M, 1H), 7.12 (m, 1H), 6.99 (M, 1H), 6.7 @CwErht)y@® 52
(m, 1H), 4.95 (s, 2H), 3.21-3.15 (m, 1H), 3.08-3.02 (m, 1H), 1.67-1.57 (m,
1H),1.46-1.36 (m, 1H), 1.17-1.07 (m,-134), 0.89 (t, J = 7.3 I-Iz, 3H), 0.86
(d, J=6.6 Hz, 3H); 1-36 thiophene-2,5-dicarboxylic add

1-37 thiophene-2,5-dicarboxylic acid 2-(allyl-methyl-amide)

316.3 [(24amino-phenyl)-amide]; 1-38 thiophene-2,5- dlcarb
2-[(2{amina-phenyl)- 361 17 361 2 amide] (M-+H)

2-[(2-gm|- Qzphenyl)- 314.10 314.1 amide] 5-(methyl-prop- f@/w gery

5-[(2+d ;dakmmeﬁ»éthy@shﬂngﬂ@mmal(l—a?ﬁ:ﬁhmbmne 2,518earo
acid 2-[(2- ﬂﬁﬂ@@ﬂ@tﬂ%ﬁé&%@%ﬁﬁ& -amide] 5-dipropylamide; 1-4
thiop 1ene ide]

£@53$m'§0f§>&e ibs%i‘?:m 346.2
S %ﬁy'ﬁﬁ"g% §»9 N RAER LR
5-[(21dieth (ﬁ‘hd]é]‘) 32 n?5Bne A8 dicarboxylic
acid 2-[(2- mh@ph%ﬁlwmliﬁ 3781 -HridéH), 1.46-1.36

5-[bis-(2-methvbiy-ethyl)eartud e} 643 hipphere: 28 dicsrbaxylic add
2-[(2-aminq=,pbg@;5j)3§§8 16 358 2 amide]

2 e o SO 1S P SRt Wo 2o babect +

PCTIER206% P“’P ?"Vn” ~amide

1-37 thlophene-z,S -dicarboxylic acid 2-(allyl-methyl-amide) 5- |316.11 ]316.3
[(2-amino-phenyl)-amide];

1-38 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 361.17 ;361.2
amide] 5-[(2-dimethylamino-ethyl)-ethyl-amide];

1-39 |thiophene-2,5-dicarboxylic acid 2-{{2-amino-phenyl)- 346.16  [346.2
amide] 5-dipropylamide;

1-40 [thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 346.16 |346.2
amide] 5-(methyl-pentyl-amide);

1-41 jthiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)- 375.19 |375.3
amide] 5-{(2-diethylamino-ethyl)-methyl-amide};

1-42 |thiophene-2,5~dicarboxylic acid 2-[(2-amino-phenyl)- 378.15 |378.1
amide] 5-[bis-(2-methoxy-ethyl)-amide};

1-43 |thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 358.16 |358.2
amide] 5-(cyclopropylmethyl-propyl-amide};

1-44 |thiophene-2,5-dicarboxylic acid 2-amide 5-{{2-amino- 262.07 |262.2

phenyl)-amide].




-35- Example 2 Preparation of compounds of formula I-B Step I.
6-(2-Diisopropylamino-ethylcarbamoyl)-nicoinic acid methyl ester A
suspension of l.Ig (5mmol) potassium 5-methoxycarbonyl-pyridine-2- 5
carboxylate, 0.9m1 (12mmol) thionyl chloride and O.ImlI DMF in 5m1
dichlommeihaseswas heated at reflux for 2h. To the reaction npgdure&manbioas
CH2C12 were added and the solvent was evaporated. This procedure
was repeated three times. The residue 3#as suspended in 5m1 CH2CI2
and a solution of 9.95m1 (5.5mmol) 2-diisopropylaminoethylamine,
097”‘&&12') triethylamine O.Iml 10 DMF in 5ml CH2C12 was added
under%pe CO%IH% fter stl g 'ﬁﬁ agrt the organic phase was

extrac I%B}’“g & gueous NaHCO3 and dried over
magnesium sulfate. After evaporation of the solvent the residue was

subjecttq fo slicRigebuimtaminogthplry 203y Mobdetiain dcidmetdethytamine
in ethyl acetate) to yield 1.15g (3.7mmol)

6-(2-dilsopigrylamingeet ké% ')[JEJEQSIEQﬁQ 1§ zﬂ&ﬁio 94%3??%dme—2—
+ .found
%X(%C}DIX%M wa?n)a#r?g r%%youglcc%ﬁlc acid gro A solu’?@f of* 3ml
e ﬁaf%doa-ra

1100nf 35 B2 BRI TR Gt s BeRhiop iR Sl et Cle
methyM&&eidifrd orsl thriEolrRE 3ranevaRetadn Ibia dretddRr8 mwasoepentdNthree
aqueotispdalit selithienwAftespgndddrtithesblVEhOyameévapokaied . FFhe95ml

residu¢s2Rnwan aclifipebyyitimidblitGlafikeses! @ﬁaﬁ'{'ﬂﬁ&\f@ﬁ gskivBwates. i‘i’nl

1give 935me(Aremell Crig Ao ARy AR RIVIGal '} n'fﬂlt'gt'c

acid: ; eXact M wmc 4,18, My found 8. 3ua
Pyridi &’lcafboxy aC| am IhO- pﬁerfic DEUt ‘Ql‘f@w 3 an
|soprop§ﬂ sthitvs.- BRAS i ey st fperefion %fé%‘f i g Epsigue was

(3.2mriidleeedteliisispashsiamitiostaplyic @ a ol mimblivt crietbidasiat in ethyl
518mg(82ehmoipidarkiy (ltiimid pedliaiBoy- dpyRnmas-edtachahdfniastnic
1t and ibanneagiecdn Had 3800 218reanal) heoylsnediaming. and9:om 1

(6.4mmol) trifluoroacetic acid were added and stirred for 20h atrt. The

solvent.w arated and .aqueo mmonia solutjon was added to the
re&duegiqph‘ée’e %Ee)’élﬁog @Bal asg'\?v%égcar %%?é% THEREEG389 2 and the

solvent was evaporated from the combined organic phases. The residue
was subjeetéalusiten efellitiomdtoyraptly 6-(2-diisopropylamino-ethylcarbamoyt)-’
nicotinic acid methy] ester in 10ml THF and 3.0ml MeOH was added 3.6ml of an
2N aqueous NaOH solution. After 4 at rt the solvent was evaporated. The residue
20 was acidified with IN HC, filtered off and washed with water to give 936mg
(3.2mmol) 6-(2-diisopropylamino-ethylcarbamoyi)-nicotinic acid; ; exact MW
[M+H] cale’d: 294.18; MW found [M+H): 209.15.

Step 3: Pyridine-2,5-dicarboxylic acid 5-](2-amino-phenyl)-amide} 2-{(2-
diisoprepylamino-ethyl)-amide] compound (2-1)

25 A solution of 936mg (3.2mmol} 6-(2-diisopropylamine-ethylcarbamoyl)-nicotinic
acid and 518mg (3.2mmol) carbonyldiimidazol in 8mi THF was heated at 45°C for
lh and then cooled to rt. 1.38g (12.8mmol) phenylenediamine and 0.5ml
{6.4mmol) trifluoroacetic acid were added and stirred for 20h at rt. The solvent was
evaporated and aqueous ammonia solution was added to the residue. The aqueous

30 phase was exiracted with CHyCl; and the solvent was evaporated from the
combined organic phases. The residue was subjected silica gel chromatography



WO 2004/069803 PCT/EP2004/001044 -36 (ethyl acetate then 20%
MeOH and 1% triethylamine in ethyl acetate) to yield 404mg (1.06mmol)
pyridine-2,5-dicarboxylic add 5-[(2-amino-phenyl)-amide] 2-
[(2-diisopropylamino-ethyl)-amide]; exact MW [M+H] calc'd: 384.24; MW
folit2qMe4}e3384.23. 5 The compounds listed below have BE&HTINeHeN M
according to the method described in example 2 steps i to 3. no. name
calc. MW found MW (M+H) (M+H) 2-13fyridine-2,5-dicarboxylic acid
5-[(2-amino-phenyl)- 384.24 384.2 amide]
2-[(2-diisgprepyiamiao ehylanida) %ﬂ%@lﬁ%'\ﬂﬁ@m gﬂ

(—m9 91?4&% ) ;'dénértnb S84 ﬁsok 8% ﬂ(? iR o % ;r%
o, m@?&f} o S e e B THSTE
Hz, 1 itine-2,5- dlcarboxyllc aC|d 5-[(2-amino- phenyl) 341.20
341.2 amlde] 2-hexylamide; 2-3 pyridine-2,5-dicarboxylic acid
55-[(2-amincomipenyl)s BédlBeBR Bavamiele] Znidpdivlt metihamislatie2 ethod

pyridiRgs2ibad! i ggtg Zsglylamide 5-[(2- 297.14 297.2
amino-phenyl)-amide]; 2-5 pyridine-2,5-dicarboxylic acid

. pyridi Wearboxylic acid 5-[(2-amino-phenyl)- 426.2F%0 83V Jfarndg MW

5- [(Z'Egllllgpllbllyl) 367213672 alllluc; pa \,y\,luuutylou ||uc, O
2-[(3-dibutylamino-pro yl)-amide]; 2-7 pyridine-2,5-dicarb t(MHhcj(M+H)

5-[(2-prainppittingd)s5edibatdlibatidaidel 2 (2pmainoxyshyd)-anide);
2-8_5) ]r|gl?mg zb([;()%gfmm?nyl) 341.21 37113
amide 9.03 (g 1
5l O D 4 I
1H), 7.17 (m, 1H), 6.99 (m, lH), 6.78 (m, 1H), 6.59 (m,
1H), 5.2 (s, 2H), 3.29 (m, 2H), 3.00 (m, 2H), 2.58 (t,] =
7.3 Hz, 2H), 0.99 (d, ] = 6.6 Hz, 12H);

2-2  [pyridine-2,5-dicarboxylic acid 5-[{2-amino-phenyl)- {341.20 341.2
amide] 2-hexylamide;

2-3 |pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)- [327.18 327.2
amide] 2-(butyl-methyl-amide);

2-4 ipyridine-~2,5-dicarboxylic acid 2-allylamide 5-](2- 297.14 297.2
amino-phenyl)-amide];

2-5 |pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-  [367.21 367.2
amide] 2-cyclooctylamide;

2-6  |pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-  [426.29 426.3
amide] 2-[(3-dibutylamino-propyl)-amide};

2-7 |pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)- |315.15 315.1
amide] 2-[(2-methoxy-ethyl}-amide!;

2~8  |pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)- [371.21 37L.3
amide] 2-[{3-butoxy-propyl)-amide];

2-9  |{[5-(2-amino-phenylcarbamoyl)-pyridine-2- 329.12 329.1
carbonyl]-amino}-acetic acid methyl ester;
2-10 (3-{[5-(2-amino-phenylcarbamovl)-pyridine-2- 385.19 385.3

carbonyl}-amino}-propionic acid tert-butyl ester;

2-11 |pyridine-2,5-dicarboxylic acid 5-{(2-amino-phenyl)- |389.10 389.1




carbonyl]-amino}-acetic acid methyl ester; 2-10
3-{[5-(2-amino-phenylcarbamoyl)-pyridine-2- 385.19 385.3
carbonyl]-amino}-propionic acid text-butyl ester; 2-11
pyridine-2,5-dicarboxylic add 5-[(2-amino-phenyl)- 389.10 389.1 WO
2004/269803:°PCT/EP20041001044 -37 no. name calc. MV\sEavardobdd 1044
(M+H) (M+H) amide] 2-[(2,2,3,3,3-pentafluoro-propyl)-amide]; 2-12
pyridine-2,5-dicarboxylic acid 5-[(2-amirsa-phenyl)- 439.10 439.1 amide]

. 2-[(2,2,3,3,4,4,4-heptafiuoro-butyl)-amide]; 2-13 pyridine-2,5-dicarboxylic

acid 3 uz amino-phenyl)- 369.23°369.3" amide]

2-[(1,b- dlmeaﬁ'ﬁ hexyl)-amide]; 2-14 pyridine-2,5-dicarbo aﬁ%%
5-[(2-amind-ph é’['bﬂ?q (M+H)

enyh--341.20 341.3--amide}-2-dipropylamigs;
pyridipe-2, stidel B s A S Buarpinmmienyiicass 21 355 4 amide]

2-[(1-pathyybidod)2evidelhaglic aydidine-2mdicabenylidasido  1439.1
5-[(2-aminosphenyl) 341, ?Q@Ai%@%?@kgfﬁﬁm&jpen tyl-amide); 2-17

e R

© 2-[bisjelén w@eﬁ;d;emmﬁ}c aaﬂgiﬂwmmudarbcm@oac.d 3413
5-[(2-amin YHisr6PyREndie). 4 amide]

2-[(2-chefh ﬁﬁﬁﬂﬁzgt&')ﬂ&m ¥ AU A 22 dRRVEINSY2, 39IC8] boxfs'ég.é

o9 210 apaning: s Sl duglly amitel

TG -pllcuyl MiGe], 2= Pyrane==, S-thicar UUAyu -aetel
53% ﬂl%glga%\‘ilrﬁdé% SIT(?OaI?ﬁﬁﬁ‘Bl Phe ?‘%/]I)zgmld 1.2
2-22 vridmnzisl&baﬁﬂé'}cﬂ@%mglﬁ)z -amino-phenyl)- 353.44 353.3

amidep2{ayetahnensraaiiybniapyidrniaB); deAz1nptide) e 121 dagicarpudic
acid SH(2-gBiR-RieaeRiR244313,23

2-18 |pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)- {373.19 373.3
amide] 2-{bis-(2-methoxy-ethyl}-amide];

2-19 |pyridine-2,5-dicarboxylic acid 5-{(2-amino-phenyl)- [370.22 370.4
amide] 2-{(2-diethylamino-ethyl)-methyl-amide];

2-20 |pyridine-2,5-dicarboxylic acid 2-[(2-acetylamino-  [342.16  |342.1
ethyl)-amide] 5-{{2-amino-phenyl)-amide];

2-21 |pyridine-2,5-dicarboxylic acid 2-(allyl-cyclopentyl- 365,45 365,3
amide) 5-[(2-amino-phenyl}-amide];

2-22 |pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)- {353,44 353,3
amide] 2-(cyciopropylmethyl-propyi-amide);

2-23 \pyridine-2,5-dicarboxylic acid 5-{(2-amino-phenyl)- |313,38 313,23
amide] 2-sec-butylamide;

2-24 |pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)- |328,39 328,16
amide] 2-[{2-dimethylamino-ethyl}-amide].

Example 3
Preparation of compounds of formula I-C

In an analogous manner to that described in the example 1, and using known
5 methods as described in the literature {e.g. in standard works such as Houben-Weyi,
“Methoden der Organischen Chemie, Georg Thieme Verlag”, Stuttgart; Organic



amide] 2-sec-butylamide; 2-24 pyridine-2,5-dicarboxylic add
5-[(2-amino-phenyl)- 328,39 328,16 amide]
2-[(2-dimethylamino-ethyl)-amide]. Example 3 Preparation of compounds
of formula I-C In an analogous manner to that described in the example 1,
arfAMMERHBwn 5 methods as described in the literature (BCY/HR2004/001044
standard works such as Houben-Weyl, "Methoden der Organischen
Chemie, Georg Thieme Verlag ; Stuttg&ft; Organic WO 20041069803
PCTIEP2004/001044 -38 Reactions, John Wiley & Sons, Inc., New York)
the folleisiogscQRROWAES 87 SoRECRAE MeROYHAN ehe ANMMNE FURELM are
(M+I—2@1£ +H) 3-1 pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-

384 84.2 amlde] 5-[(2-diisopropylamino-ethyl)- amlde] 'H-NMR (400
MHz, B-Hz-H
8.41 ange ) (m, 1H), 7.47 (m, 1H), 6.97 (m, 1H), g3 MY fippnd MW
6.65(m, 1H). 4.92 (s, 2H), 3.27-3.23 (m, 2H), 2.99 (m, 2AB%+Hb6 ((MHE)

7.3 Hz,12H)pOathéds, 5 a16a6bdilid ) 232 @&ﬂ&&nﬁi&@di Ry lidRgid
5-a||y|am|d(agu[@ SZRZ &ﬁs@ﬁz lmgg |de] 3-3
pyrid ne-2,E W?z( é‘ﬁ | o- 1% D 341.3 amide]
5-hexylamigde p rlgclr\]?eﬁéé ar Tc ac x%-amno-phenyl)-
367.21 36730 dﬁ]‘%gc (Gaayta ﬁiﬁé )9 g-dicarboxylic add
2-[(24aming Bp%?eﬁwlj}!észgrszm 68 i@e]lH), 6.83 (m,
5-[(21dimetiiHa ao16i% Gre 1Y) danid T H3 MR 6408 Mblz, (CH3)2S0): S =
10.1% (s, 1hblooqMRem, A68):S &7 B8 61 (Jd*ﬁm%él (m, 1H),
Hz, 12H);

3-2  |pyridine-2,5-dicarboxylic acid 5-allylamide 2-[(2-  |297.14 2972
amino-phenyl)-amide];

3-3  |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 1341.20 341.3
amide] 5-hexylamide;

3-4  |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl}- {367.21 367.3
amide] 5-cyclooctylamide;

3-5  Ipyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- |328.18 328.2
amide] 5-{(2-dimethylamino-ethyl)-amide];
"H-NMR (400 MHz, (CH;),S0): 8= 10.11 (s, 1H),
9.09 (m, 1H), 8.77 (t, ] = 5.3 Hz, 1H), 8.41 (m, 1H),
8.22 (m, 1H), 7.48 {m, 1H), 6.97 (m, 1H), 6.83 (m,
1H), 6.66 (m, 1H), 4.91 (s, 2H), 3.41 {m, 2H), 2.44 (t,
] = 6.8 Hz, 2H), 2.20 (5, 6H);

3-6  |pyridine-2,5-dicarboxylic acid 5-[(2-acetylamino-  |342.16 342.2
ethyl)-amide] 2-[(2-amino-phenyl)-amide);

3-7  ipyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- |389.10 389.1
amide] 5-[(2,2,3,3,3-pentaflucro-propyl)-amide];

3-8  ipyridine-2,5-dicarboxylic acid 2-[{2-amino-phenyl)- |439.10 439.1
amide] 5-[(2,2,3,3,4,4,4-heptaflnoro-butyl)-amide];

3-9 13- {6-(2-amino«phenyi¢arbamoyi}—pyridinem?vw 371.17 371.2
carbonyl]-amino}-butyric acid ethyl ester;

3-10 Ipyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- |315.15 315.2
amide] 5-[(2-hydroxy-propyl)-amidei;




8.22 (m, 1H), 7.48 (m, 1H), 6.97 (m, IH), 6.83 (m, 1H), 6.66 (m, 1H), 4.91
(s, 2H), 3.41 (m, 2H), 2.44 (t, J = 6.8 Hz, 2H), 2.20 (s, 6H); 3-6
pyridine-2,5-dicarboxylic acid 5-[(2-acetylamino- 342.16 342.2
ethyl)-amide] 2-[(2-amino-phenyl)-amide]; 3-7 pyridine-2,5-dicarboxylic
acwb2¢2eagmino-phenyl)- 389.10 389.1 amide]
5-[(2,2,3,3,3-pentafluoro-propyl)-amide]; 3-8 pyridine-2,5-dicarboxylic acid
2-[(2-amino-phenyl)- 439.10 439.1 amide}
5-[(2,2,3,3,4,4,4-heptafluoro-butyl)-amide]; 3-9

PCT/EP20604/061044

3-{[6-(gsamingzphenylcarbarnoyl)-pyridine-3-371.17 37T Zalc. MW a4 MW
carbonyl] a ino} butyric acid ethyl ester; 3-10 pyridine- 2%&? igr OL&
aCId ’- l Al IIIIIU 'JIICIIyI \.)J.S 15 315 2 amIdC-l +H)
5-[(2-ﬁy\%jlro %rﬁﬁoﬁsymraéfnmbzm}bws@sqﬂmEP‘>%7041/001cﬁ1741-239
no. name cadexbiongtlfeurb MiAmdii-eiitivie44id Badelhyl
2-{[6-[2-amipgephenylcarbamoyl)-pyridine-3- 371.17 371.p
carbu@yﬂza inQt73: Mﬁﬂbﬂé{ﬁ\i%@% Yagstel 3-1%s716  |as7a
3-{[6-(2-ami otpheﬁylcar ?m%% Xrldltfe- - 357.16 357.1
CarbOIﬁy ||||u p.J%“iﬁg acta Ty cotc‘fhé .I.tgr,
{[6-(2t &Jﬂ TRER Wmﬁmﬂé%’r@z@ $2320.1 p29.12 (3291
carbonyl]- arﬁmbqlﬁﬂeﬁtmia@}chmhvﬂemémfﬁsm,pyrldlne -2,5-dicarbpxylic
acid 23[(@-anpinmkipbamyicabbxic34id - [@midelo-phenyl)- [315.15  |315.1
g'ﬁé' metho %ﬁayfg)-‘[mogy Jcélyl) arpidel;
-1L0-1£- | 1icaro 4 405,
carbonéf/ -armrﬁgj?@ mltlﬁyr]%uei if | 'bXﬂf f S{%'r)’ne%h I est%g331-ﬁ6 403.1
3-{[6-(2-amilB PRy ELAS A Hg?ﬂ 13“%’85 385.8 carbon
I]-aminQ}-prd Rﬁhﬁbeeterd tert- butvI ester; 3-17 pyridine-2,5{dicarboxylic acid
2-[(2-mvi6 0 pHERYDaddilo-bhedglkatbamoyl)-pyridine-3- 385.19  |385.3
4 carbonyl]-amino}-propionic acid tert-butyl ester;
3-17  |pyridine-2,5-dicarboxylic acid 2-[(2-amino-~phenyl)- 331.14 331.2
amide] 5-[{2,3-dihydroxy-propyl)-amide];
3-18 |pyridine-2,5-dicarboxylic acid 2-{(2-amino-phenyl}- [371.21 371.3
amide] 5-{{3-butoxy-propvl}-amidel;
3-19 |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- [398.26 398.3
amide] 5-[{4-diethylamino-1-methyl-butyl)-amide];
3-20 |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- i426.29 426.3
amide] 5-[(3-dibutylamino-propyl)-amide];
3-21 |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- {313.17 313.2
iamide] 5-sec-butylamide;
3-22  ipyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- [369.23 369.3
amide] 5-[(1,5-dimethyl-hexyl}-amide];
3-23  |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- |327.18 327.3
amide] 5-(butyl-methyl-amide);
3-24  |pyridine-2,5-dicarboxylic acid 5-(allyl-methyl-amide) |311.15 311.3
2-[(2-amino-phenyl)-amide];
3-25 |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- [309.14 309.1
amide] 5-(methyl-prop-2-ynyl-amide);
3-26 |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- [373.19 373.2
amide! 5-[bis-{2-methoxy-ethyl}-amide];




amide] 5-[(2,3-dihydroxy-propyl)-amide]; 3-18 pyridine-2,5-dicarboxylic
acid 2-[(2-amino-phenyl)- 371.21 371.3 amide]
5-[(3-butoxy-propyl)-amide]; 3-19 Ipyridine-2,5-dicarboxylic
aci2-[(2-amino-phen)rl)- 398.26 398.3 amide]
5-N4 geethgradhino-l-methyl-butyl)-amide]; 3-20 pyridine-2,5-eliuarbmaylicio44
acid 2-[(2-amino-phenyl)- 426.29 426.3 amide]
5-[(3-dibutylamino-propyl)-amide]; 3-214%yridine-2,5-dicarboxylicacid
2-[(2-amino-phenyl)- 313.17 313.2 amide] 5-sec-butylamide; 3-22

riding-2,9digarboxylic acid 2-[(2-amino-phenyl)- 369.23 36 dmid
g?/[(l %ime'tﬁﬁ!’%@hexyﬁ -amide]; 3E(23 pyridirl?e 2 E)S/)dicarbo x{éﬁ%‘ﬁd kW
2-[(2 IIIIIIU pllcllyl} 32483273 a....w.‘ b {b *"' m':‘*h j;ﬁ“%%%ﬁ)
pyridife?2, grifdisoyticatieeicant Airaraidbonsia [pola01 3 (D412
(2-amin_o- D ) Selmites)l-p8npd-pypiidiine-2,5-dicarboxyli¢ acid
2-[(2-prainofphring)z, 8Q2-430%: dciamifelmineahybroR=2-yayl-apysle);
o2c o dsahon g Jsamiggpen- 373193752
amide] 5= nytr=am VO-200
pTIERSOIO 5 40 TN Cal AR TOIENM theh) (14
3-27 bwi bid 2:[(2-amina-phenyl)- 341.20 341.2
amideﬁﬁe(mém%ﬂ@m@@Fmﬁﬁm@M BT acig70.4
é-E(Z-amino @hﬁaw){ﬁaaeam&é&a-e@wlﬁieﬂm~am1de}

-(cyclopropyimet lic
2-[(2>/- g?nj;llnor g%@%?ﬁ%ﬁ ﬁ%eﬁ%&g?zm% ?%Hi(%g Ibey %%Jgi(y ik
pyridifre=2;5¢ IL, .UUA he-ate-2-H2Z-anthe-pheryy)—370-22-370-4--amide]
5-[(2-ticthy [BFR yl*}%ﬁb%ﬁglp%ﬂﬂfa%ﬁ{% %Wéﬂ%ﬂz B0 d3rboxiib13
acid 2-[(2-aip Ebhé@vh)“@@@ 2th@55i8ide];

3-33  |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- |345,38 345,13
amide] 5-{[2-(2-hydroxy-ethoxy)-ethyl]-amide};

3-34  ipyndine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- [397,5 397,15
amide] 5-[(1-cyclohexylmethyl-2-hydroxy-ethyl)-
amidel;

3-35  |pyridine-2,5-dicarboxylic acid 2-[{2-amino-phenyl)- {329,38 329,11
amide] 5-[(4-hydroxy-butyl}-amide];

3-36  |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- |357,43 357,15
amide] 5-[(1-hydroxymethyl-2-methyl-butyl}-
amide}; o

3-37  |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- [355,42 355,13
amide] 5-[(4-hydroxy-cyclohexyl)-amide];

3-38 |pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- |388,45 388,2
amide] 5-({2~[bis-(2-hydroxy-ethyl)-amino]-ethyl}-
amide);

3-39 |pyridine-2,5-dicarboxylic acid 2-[{(2-amino-phenyl)- 356,45 356,3
amide] 5-[(2-dimethylamino-ethyl)-ethyl-amide].




amide] 5-[(1-methyl-hexyl)-amide]; 3-32 pyridine-2,5-dicarboxylic add
2-[(2-amino-phenyl)- 301,32 301,13 amide] 5-[(2-hydroxy-ethyl)-amide];
3-33 pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 345,38 345,13
amide] 5-{[2-(2-hydroxy-ethoxy)-ethyl]-amide}; 3-34
pywainey&edicarboxylic acid 2-[(2-amino-phenyl)- 397,5 39F¢ctEramige]oss
5-[(1-cyclohexylmethyl-2-hydroxy-ethyl) amide]; 3-35 '
pyridine-2,5-dicarboxylic acid 2-[(2-amidd-phenyl)- 329,38 329,11 amide]
5-[(4-hydro)cy-butyl)-arnide]; 3-36 pyridine-2,5-dicarboxylic acid

2- [(2-@}}&@9 penyl)- 357,43 357,15 amide]

5-[(1-hydroxymethyl-2- met e}; 3-37

pyrldlrr% BT cargg ﬁ% acid éj?]él?é%m% phenyl)- 355,42 355,13 amide]
5-[(4-hydroxy-cyclohexyl)-amide]; 3-38 pyridine-2,5-dicarboxylic acid
2-[(2-dnénterphemd)nig8 glatrgBgs2ofafrinw]a I-D were prepared in an analogous
5-({2- [mish2r Ry ey setibyl) iamhinedeipyl}. amide);, 3-39
pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- 356,45 356,3 amide]

5-[(2-gimethylamino-ethnyl-etnyl-amidé]. " WO 200247069803
PCTIE{BZOO% e calc. MW {found MW

1044 -41- Exam ile 4 Preparation of compounds
formula4-DFhe-terephthalamide-derivatives-of formula-l-|
in an gnhlogduS-smammeheortial desiiibpgnniaminexethibla383 .46, ngfte.3
calc. MW foliaephtitlahdddd) (M+H) 4-1
N-(2-amino- qmugﬁa;ﬁ%@gm@mmgeﬁhﬂhﬁgﬁ 24 383.3
terephthala %I J\g\g% I\gldg(xglc %’%92 ZH? 77 (s, 1H), |8.54 (t,
J=58Hz, ] %Sn /178, g%% 1H), 6.60 (m,
1H}, 4.94 (s, 2H), 3.23 (m, 2H), 2.98 (m, 2H), 2.54 {t,
T=7.3Hz, 211),0.99 (d,] = 6.6 Hz, 12H);

4-2  |N-(2-amino-phenyl)-N'-(3-dibutylamino-propyl)-  |425.29 425.3
terephthalamide;

4-3  |N-(2-amino-phenyl)~N'-(4-diethylamino-1-methyl- [397.26 |397.2
butyl)-terephthalamide;

4-4  |N-(2-amino-phenyl)-N'-(3-diethylamino-propyl)-  }369.23 369.3
" |terephthalamide; .

4-5  IN-(2-amino-phenyl)-N'-(2-methoxy-1-methyl- 328.17 328.2
ethyl)-terephthalamide; '

4-6  |N-(2-amino-phenyl}-N'-cyclopropylmethyl- 310.16 310.2
terephthalamide;

4-7  {N-(2-amino-phenyl}-N'-(3-ethoxy-propyl)- 342.18 342.3
terephthalamide;

4-8  |N-{2-amino-phenyl)-N'-(2-dimethylamino-ethyl)- |327.18 327.3
terephthalamide;

4-9  |N-(2-amino-phenyl)-N'-[3-(2-oxo-pyrrolidin-1-yl)- |381.19 381.3
propyl]-terephthalamide;

4-10 [N-(2-amino-phenyl}-N'-(3-dimethylamino-2,2- 369.23 369.3
dimethyl-propyl)-terephthalamide;

4-11  iN-allyl-N'-(2-amino-phenyl)-terephthalamide; 296.14 296.2

4-12  {N-(Z-amino-phenyl}-N'-butyl-terephthalamide; 312.17  |312.2

4-13  |N-(2-amino-phenyl)-N'-butyl-N'-methyl- 326.19 326.3



7.18 (m, 1H), 6.99 (m, 1H), 6.79 (m, 1H), 6.60 (m, 1H), 4.94 (s, 2H), 3.23
(m, 2H), 2.98 (m, 2H), 2.54 (t, J = 7.3 Hz, 2H), 0.99 (d, j = 6.6 Hz, 12H),
4-2 N-(2-amino-phenyl)-N'-(3-dibutylamino-propyl)- 425.29 425.3
terephthalamide; 4-3 N-(2-amino-phenyl)-N'-(4-dietylamino-I-methyl-
3WRBHRYPR3butyl)-terephthalamide; 4-4
N-(2-amino-phenyl)-N'-(3-dietylamino-propyl)- 369.23 369.3
terephthalamide; . 4-5 N-(2-amino-pherl)-N'-(2-methoxy-1-methyl-
328.17 328.2 ethyl)-terephthalamide; 4-6

PCT/EP2004/601044

N-(2
4-7 N
tere

-(2-ami

latlaal
Friaiagt

apninosphenyl)-N'-cydopropylmethyl- 310.16 310.2

no-phenyl)-N'-(3- ethoxy propyl) 342.18 342

ANl LD _amxaiia~ il -y N2 diunaatihyvdA

(SIERMPARMISrw
(BF B D

327.

R'z77‘3§rj§+@ﬁhﬂ% mide: 4-9

IIUC' S0 TN (Z7arrnmrmo pllCllyll N—\Z ullll\.,l.llylb

o

N-(2-amino-phenyl)-N'-(3-(2-oxo-pyrro|idin-l-yl)- 381.19 381.3
propy&___g@_fgthalamide 4-10

N-(2- RQEW&M%((&QHHP&KM@!Q'P@ 2,2- 369.23 369.3
dimethy propyl) terephthalamide; 4-11
N-all e e de; 4 2.4-12
A L L
5 N-(2- SRR 6 °N"’1§L‘.f E&tﬁﬁfe BE8a¢1306.3 WO 2004/069803
PCT/EP2004700102424— 42 o Trame tatcviw-found-ivtw IVI‘I' v+
terepﬁfﬁalarr?&]él.eExample 5 Preparation of compounds o la | fl%“l‘h‘1
analagy to steps 1 to 4 of Example 1 and using the correé%‘%l)lng syMan
(M+H)
5-1 thiophene-2,5-dicarbaxylic acid 2-[(2-amino- 292.08 292.2
phenyl)-amide] 5-(methoxy-amide),
5.2 thiophene-2,5-dicarboxylic acid 2-[(2-amino- 306.09 306.1
phenyl)-amide] 5-(ethoxy-amide),
5-3 thiophene-2,5-dicarboxylic acid 2-(allyloxy-amide) |318.09 318.2
5-[(2-amino-phenyl)-amide],
H-NMR (400 MHz, (CH3),80): 8 = 11.90 (s, 1H),
9.82 (s, 1H), 7.93 (m, 1H), 7.78 (m, 1H), 7.65 (m,
1H)}, 7.12 (m, 1H}, 6.99 (m, 1H), 6.78 (m, 1H), 6.59
{(m, 1H), 6.05-5.95 (1, 1H), 5.39-5.35 (i, 1H),
5.30-5.28 (m, L1H), 4.95 {5, 2H), 4.42 {d,] = 6.1 Hz,
1H), '
5-4 thiophene-2,5-dicarboxylic acid 2-[(2-amino- 354.09 354.2
phenyl)-amide] 5-(phenoxy-amide),
5-5 pyridine-2,5-dicarboxylic acid 2-{{2-amino- 273.10 273.2
phenyl)-amide] 5-hydroxyamide,
H-NMR (400 MHz, (CH;),50): 8 = 11.61 {5, 1H),
10.12 (s, 1H}, 9.36 (s, 1H}, 9.02 (m, 1H), 8.35 (m,
1H), 8.21 (m, 1H), 7.47 (m, 1H), 6.97 (m, 1H), 6.83
(m, 1H}, 6.66 (m, 1H), 4.94 (s, 2H),
5-6 pyridine-2,5-dicarboxylic acid 5-[{2-amino- 273.10 273.1
phenyl)-amide] 2-hydroxyarnide,
5-7 pyridine-2,6-dicarboxylic acid 2-[{2-amino- 273.10 273.1
phenyl}-amide} 6-hydroxyamide,




5 materials the following compounds were prepared: no. name talc. MW
found (M+H) MW (M+H) 5-1 thiophene-2,5-dicarboxylic acid 2-[(2-amino-
292.08 292.2 phenyl)-amide] 5-(methoxy-amide), 5-2 _
thiophene-2,5-dicarboxylic acid 2-[(2-amino- 306.09 306.1 phenyl)-anode]
5-(wthexyamide), 5-3 thiophene-2,5-dicarboxylic acid 2-(allypexypimige)os
318.09 318.2 5-t(2-amino-phenyl)-amide], H-NMR (400 MHz, (CH3)2S0O):
S =11.90 (s, 1H), 9.82 (s, 1H), 7.93 (m¢dH), 7.78 (m, 1H), 7.65 (m, 1H),
7.12 (m, 1H), 6.99 (m, 1H), 6.78 (m, 1H), 6.59 (m, 1H), 6.05-5.95 (m 1H),

5.39-4 g0 (M,ITH), 5.30-5.28 (M, TH]), 4.957S, 2H)TA 42
1H), 5-4 thlopﬁglrl\)‘e 2,5-dicarboxylic acid 2-[(2-amino- 354 ‘5‘&%&“2 otnd
phenyl)-amide] 5-(phenoxy-amide), 5-5 pyridine-2,5- dlcarﬁ%ﬁﬁﬁamd
2-[(2-amino- 273.10 273.2 phenyl)-amide] 5-hydroxyamide, H-NMR |(A0¢k)

MHz, [£#3)2 isidfe2ildaariexiikd hcill@-12 {(&nikdd), 9.36 (g74it), 9.0R1am
iH), 8.35 (M, [biny®) k{88 4 )irb:ddniie, 1H), 6.97 (M, 1H), 6.83 (m|, 1H),

o B e
pyrldlrre—z—é—dlééi@@%@% :10.273.1_phenyl)-amide]

6-hydroxyamide, WO 2004/069803 PCT/EP2004/001044 -43 no. name
calc. NBAddmiad (M+H) MW

a) Tablet Formulation (Wet Granulation):

10

Item Ingredients mg/tablet
1. Compound of formulaTorA 5 25 100 - 500
2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4. Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total ‘ 167 167 167 831
5
Manufacturing Procedure:
1. Mixitems 1, 2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C.
3. Pass the granules through suitable milling equipment.
4. Additem 5 and mix for three minutes; compress on a suitable press.
b) Capsule Formulation:
Item Ingredients mg/capsule
1. Compound of formulalorA 5 25 100 500
2. Hydrous Lactose 159 123 148 -
3. Corn Starch 25 35 40 70
4., Tale 10 15 10 25
5. Magnesium Stearate 1 2 2 5

Total 200 200 300 600



(M+H) 5-8 pyridine-2,4-dicarboxylic acid 2-[(2-amino- 273.10 273.1
phenyl)-amide] 4-hydroxyamide, 5-9 thiophene-2,5-dicarboxylic acid
2-[(2-amino- 334,41 334,2 phenyl)-amide] 5-(tert-butoxy-amide). Example
6 a) Tablet Formulation (Wet Granulation): Iltem Ingredients mg/tablet 1.
CHORP8UI8formula | or A5 25 100 500 2. Lactose Anhy83{EPTT@01044
125 105 30 150 3. Sta-Rx 1500 6 6 6 30 4. Microcrystalline Cellulose 30
30 30 150 5. Magnesium Stearate 1 441 Total 167 167 167 831 5
Manufacturing Procedure: 1. Mix items 1, 2, 3 and 4 and granulate with

purifiegawiatRfuribePrytaa,granules at 50C. 3. Pass the granules through
suitable milling equipment. 10 4. Add item 5 and mix for three minutes;

e SR s PP B ERI0900 2. Hyoros
Lactode 1394 Bamsgnd Sand spix SE3cpipmess 40 70 4. Talc 10 15 10 25

5. Magneskilhin8teavitedld @rgu#eTotal 200 200 300 600 WO 2004/069803
5PCTIEP2004/001044 44 Manufacturing Procedure: 1. Mix items 1, 2 and

3 in aguitghle pixe 'E&%pggr{@ QH’E@@iﬂg to the invention may further be assessed by
the following test:

Method

Male NMRI nu/nu-mice(n = 15 per group), aged 8-10 weeks, were subcutaneously
10 injected with 5¥106 PC-3 prostate carcinoma cells. On day 10, animals with tumor

volumes of about 150 mm® were randomly assigned to treatment groups. The test

compound was administered as a microsuspension in 7,5% Gelatine - 0,22% NaCl-

Suspension with an application volume of 10 ml/kg based on actual body weights.

Once daily oral treatment was performed from approximately day 10 to day 27 on a,
15 5-7 times per week treatment schedule.

The volume of the tumor is determined from the following equation:

Volume of a tumor = 1/2ab”, where “a” and “b” are the long and the short diameters
of the tumor, respectively



2. Add items 4 and 5 and mix for 3 minutes. 3. Fill into a suitable capsule.
5 The effect of the compounds according to the invention may further be
assessed by the following test: Method Male NMRI nu/nu-mice(n = 15
per group), aged 8-10 weeks, were subcutaneously 10 injected with
5@ dedsdgo80state carcinoma cells. On day 10, animals Wit tEsmma/001044
volumes of about 150 mm3 were randomly assigned to treatment groups.
The test compound was administered &&-a microsuspension in 7,5%
Gelatine - 0,22% NaCl- Suspension with an application volume of 10
mI/kgIEQ%?ﬁe e@e%%etagal body weights. Once daily oral treatment was
perfo approximately day 10 to day 27 on a, 15 5-7 times per
week treatment schedule. The volume of the tumor is determined from the
followHig ey RAF. Volume of a tumor = 1/2ab2, where "a" and "b" are the
long dkeAthe4gisit diameters of the tumor, respectively WO 2004/069803
5 PCT/ER2QOSH044 -45- List of References DE-A 2 062 265 EP-A 0
242 8pd o34 RsA 0847 992 EP0974576 FR 2 167 954 Hassan, H., et al.,

Indiarg%a%%leggat 39B (2000) 764-768 Holba,V., et al., Z. Phys. Chem. 262

(1981 10 Houben-Weyl, "Methoden der organischen Chemie"

Band S&A aid sk 2 niay dihe: 388 42008176468 (2000) 1490-1495 Moll,
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10J. CheToubSetleB, MR (B 19824 0EME ThaGi? BaG XY 1th/N/2
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V\(,QC 04/069803 PCT/PP2004/001.044 Claims 46 1. Comp Lm% t
gene%g4%6rgrgﬂﬁla | Q\-H N~'Ar N Rl 2 NH2 formula | wherein g\’r IS %61}&1044

thiegheg-_Z,S-diyl, pyridine-2,5-diyl, pyrigine-5,2-diyl or 5 1,4-phenylene,
R, lependently from each other represent hydrogen, CI-12-alkyl,
C2-12-alkenyl, C2-12-alkynyl, C3-12-cycloalkyl, the alkyl, alkenyl, alkynyl
and CyclRimegraie opdseserya dpmosally mono or multiple substituted by
hydroxy, 10 halogen, C3.22-cycloallcyl, alkoxy, alkylsulfanyl, acyloxy,

alkoxycarbonyl, acyl, Cl-6-al I-NH-gO)-OC7.6-aIIcyI- C(O)NH- or
-NR3R4, R3 and R4 indep tly fibm ehch ather represent hydrogen or
C1-6-alkyl, or wherein 15 é4 toffethél with the nitrogen-atom to
which they are attached form d¥#ag, which riﬁg i§0@rg§9%ubstituted by oxo
and which ring may contain a further heteroatom, and pharmaceutically
acceptable salts thereof. 2. Compounds of formula | according to claim 1,
wherein Rijgdygrogen or 20 alkyl, and R2 is hydrogen, C7-12-alkyl,
Ci-n-allcenyl, C2-12-alkynyl, the alkyl, ,alkenyl.and alkynyl groups bein

Wi %%og%en ,%Lg%fypﬁ% -egz, ?%18%/ e—? S—H%rl ot

optionally mono or multlﬁle stibstitute ydroxy, , allCoxy,

3 allrylsulfanyl, acyloxy, a %‘%BYB’BFM, acyl, C1 -alkyl-NH-C(O)-,

10

Cl-6-alkyl-B{RNH- or -NRERAdwmberefroR3RAdre atbetlefigeeséniclaipirdgen,
25 3. Compounds of forayylaatigeordingio flatm, Lwhereio.R -isdoalkyl, the
hydrog_en and‘R_Z is alk Io@égﬁpylaﬁg’%@m o§nds,dcg)u%r[{)nula1I]L bein
according to claim 1, wherein R' is ‘hydrode anoIIl, 258 uns stituted &
straight or branched C1°PYRYY oF'SIRYI Morf8BRpl i IfpRstituted by hydroxy,
halogen, Csyy-cycloallyl, alkoxy, alkylsulfanyl, acyloxy,
alkoxycarbonyl, acyl, Cyealkyl-NH-C(O)-, Cygalkyl-
C(O)NH- or -NR*RY,
R®and R* independently from each otlier represent hydrogen or
Cr-alkyl, or wherein

15 R®and R* together with the nitrogen-atom to which they are attached

form a ring, which ring is monosubstituted by oxo and

which ring may contain a further heteroatom,

and pharmaceutically acceptable salts thereof.

2. Compounds of formula I according to claim 1, wherein R is hydrogen or

20 alkyl, and R’ is hydrogen, Clmié“a]lcyis Cy.qp-alkenyl, Copp-alkynyl, the alkyl,

allkenyl and atkynyl groups being optionally mono or multiple substituted by
bydroxy, halogen, alkoxy, alkylsulfanyl, acyloxy, alkoxycarbomyl, _acyl,
Cr-alkyl-NH-C{O)-, Cy6-allcyl-C{OINH- or -NR’RY wherein R°R* are as
defined in claim 1.

25 3.  Compounds of formula I according to claim |, wherein R! is hydrogen and R?

is alkenyl or alkynyl.

Compounds of formuta I according to claim 1, wherein R! is hydrogen and R® ;

is unsubstituted straight or branched Cy.jz-allkyl or alkyl mono or multiple



10

13

20

Wi 2004963803 PCTIFP2004/001044 47 substituted by al
allrylsulfanyl, acyloxy, alkoxycarbonyl, acyl, C1-6-alkyl-NH-C
Cl_6-alkyl-C(O)NH-. 5. Compounds of fennula | according to clalm 1,
wherein R' is hydrogen and R2 is Cr_rr-alkyl mono or multiple substituted

by -NR3R4, wherein R3 and. R4 5 independently from each other
representshygifogeh obiC1aBeadkyl B @ubipolindsdbiormelleokpadesdihg tacy),
claim 1, WblegcamyRNgm(djpg@f\@rgdaﬁ@I@@jmimono or multiple

substituted by -NR3R4, wherein R3 and R4 together with the

nitrogen | are ait ched form a ring, which rin
mon%sub?f%glteg% 1){335 (g(}o and whic %ﬁn g hae rgeécfﬁﬁhlﬁf %‘E%’%ﬁh?ﬁwz
10 7. Compbumdeluf forwnala aedtipdmgﬁctdamd bywﬁﬁ?afn Whisein R> and B
hydrogen iadeplind-ang i scychandicyd Realkhrubstiiuted hygydoalkyl. 8.
Compounds according to claim 1, wherein Ar is thiophen-2,5-diyl of the
formyla S H2 I-A 15w, ereln R! and 2 re as defi

in clalm 1. % om(|];?q'oollj}lr]iR aicacl\for R AT L IR At SR %‘?9
Cis-alkyl; #rtkR2ervyelr sgaApie substidiityll 60 1}123Bﬁ(®1ﬂxyte(n 28] B/riylgether
the alkyl, atitaniit aisogcanyi-ore wbsdbeing aptionaliymens HaY ERWNiRlen ring is

substituted, By Rygrex-ahp egen,
alkoxycarbonyl, acyl, C?ll%gl alkyl- N@ﬂﬁ%ﬁ{&ﬁl & Ugﬁ%%{c ng hewmatom

-NR3R4; ereln R3R4 are as defined in clalm 1. 10. The com ounds

accgrding STapOHN: §%§%§Bﬁléﬁlea§c%r%%%m Leperein R s hydrogen or

2-[(2-amingkgheryR: amidekBylbutylkieiiyt amaitie) cycloalkyl.
thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide]

fFP2004/001044

-5-die§hylar@ide W 2004/911198903 CT/EFZ%%&/S}O&P44 48

ompounds accor clatm

is thiophen-2,5-diyl of the
formmula

R
N TN
NH,

"wherein R! and R? are as defined in daim 1.

I-A

9. Compounds according to claim &, wherein R! is hydrogen or Cis-alkyl; and.
R® is hydrogen, Cy.iz-alkyl, Co_1x-alkenyl, Cy yo-alkynyl, the alkyl, alkenyl and
alkynyl groups being optionally mono or multiple substituted by hydroxy,
halogen, atkoxy, alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, C;s-alkyl-NH-

C(O)-, Cys-alkyl-C(O)NH- or -NR’R*; wherein R*R* are as defined in daim
1.

10.  The compounds according to claim 9
thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl)-amide] 5-(butyl-methyl-

arnide},

thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5-diethylamide,



Wiapherses® 5-dicarboxylic acid 2-[(2-amino-phenyl)-amidelpcrmp2004/001044
5-(methyl-prop-2- ynyl-amide), thiophene-2,5-dicarboxylic add
2-(allyl-methyl-amide) 5-[(2-amino-phéiiyl)- amide],

thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(2-
dimethylaminoethyl)-ethyl-amide], thiophene-2,5-dicarboxylic acid

2-[(2-aminB PRRRLErHigEPSsHlisiBnghArh reminryphenb: 215idht Arbosait prop-2-
add 2-[(23mmtamighknyl)-amide] 5-(methyl-pentyl- amide),
thiophenatoBidicannuicragidi2ala-aming:

dlethylamezig% thyl)-methyl- 1zjl%’rradi%e] thiophene-2,5- dlcarboxylﬁzg%?élm phenyl)-
2-[(2-aming-phényl)-amide] 5 [bIS (2- methoxy ethyl)-amide], or

thiophend B B RE o e & E-peminpphssherifiel i), 11.
The compbqusﬂamuodthﬂ)t@tbfo&mngdwherem R'is hydrogen and R2 is
alkenyl Ortﬁwﬁ% dhewerRound Qﬁ‘ﬁ'ﬁ@ He?x }@Iﬂljde} 5-dipropylamide,

Do A Lo s

10 .

5-[(2-amifi6* yI) amide].” 5 13. The compounds accordlng to clalm 8;
wherein Rbisiiraogsriat plic addsiibititutédbsptaight-amblaiched

Cl_I12-alkydiethaliyh Roethgl priatiipied aupstituted by aIkoxy, alkylsulfanyl, _
acyloxy a{iga%% 0-al i H-C I6- )
10 14. The ¢ gﬁg@gﬁaccorﬁu%@ ?%ac?aufn%\l i3 ’fghg%’ aé“?g?/ ﬁ% >gyl sthary

add 2-[(2- arﬁgi rgn gﬁ‘h -amide] 5-[(1-methyl- butyl)- amlde]
ThiophendbiBhansa?Sodiphebarsticaf(d-2mmindeshBaydmamigb ks bmdthy -
hexyl)-amide], Thiophene-2,5-dicarboxylic acid

2'[@1&@%@'&8@%@@%&@@&@%’ Propylamidel, hydrogen and R* is
atkenyl or alkynyl. :

12, The compounds according to claim 11

thiophene-2,5-dicarboxylic add 2-{(2-amino-phenyl)-amide} 5-prop-2-ynylamide,
or :

thiophene-2,5-dicarboxylic acid 2-allylamide 5-[(2-amino-phenyl)-amide].

13. The compounds according to claim 8; wherein R' is hydrogen and R is
unsubstituted straight or branched Cy.jp-alkyl or alkyl mono or multiple
substituted by . alkoxy, alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, -
Cy5-alkyl-NH-C(O)-, or Cy.¢-alkyl-C(OYNH-.

14, 'The compounds according to claim 13

Thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl)-amide] 5-{(1-methyl-
butyl)-amide], -
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-}(1-methyl-
hexyl)-amide],

Thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl}-amide)} 5-[(3-methoxy-
propyl)-amide],



WO220046869803 PCT/EP2004/001044 49 Thiophene-2,5-qisaraoxylifo1 044
acid 2-[(2-acetylaminoethyl)-amide] 5-[(2-amino- phenyl)-amide],
Thiophene-2,5-dicarboxylic acid 2-[(2<#mino-phenyl)-amide]
5-[(2-ethyl-hexyl)- amide], Thiophene-2,5-dicarboxylic acid
2-[(2-aming-phenyl)-amide] 5- [(1 5-dimethyl- hex)l)-amide],

Thiophene BB RE e beesdi Q@R@én&ﬁﬁ@@hémpwhdé]amlde} 5-[(2-amine-
5-[(2-metDbsyyl-exaifill-ethyl)-amide], Thiophene-2,5-dicarboxylic acid

2-[(2-amirRrppRad)zamnidel-Rantiamide; r

add 2-[(2-gm ti?-phenyl) -amide] 5- butylactlrgzlda:emﬁqcpgﬁgﬁyﬁ gﬂg&% ??é\[ ﬁm"he}{ﬁ)'
Tbiopheng-2,5- dlcarbo o aC|d 2- [(2 amino-phenyl)-anode] 5-[(3-ethoxy-
propyl)-a 8‘5’ THic @?‘(Fé‘ yfie-aetipo-phenyl)-amide] 5-](1,5-dimethyl-
2-[(2-ami emd&idmlde] 5 -sec- butylamlde Thiophene-2,5-dicarboxylic

acid 2 (BRI BYARIL SR o - I
Thlophen(ﬁlgﬂgﬂdég%ﬁ %% 2-[(2- arrtuno pheﬂn%eg#l)l ag]ude] [(2-methoxy-1
5-nonylamide, . Th Ehene "5-dicarboxylic acid

2-[(2-amin “’BHErRﬂ) T peiA ded (Cranepprathenyli aarddeb Bpityikide,
2-[(2-aminBushbens) 2eitieliB(licnathyH (2eptyil caphiete)) -amide] 5-butylamide,
ThiophendidpiticarhexibavsipidJZ1an PORRGIYRAINde)ide) 5-[(3-ethoxy-

5-(isobuty, _},m}' phene -2,5-dicarboxylic acid

2-[(2- am| ide] 5- propylamlde or Thiophene-2,5-dicarboxylic
add 2-[(2- amlﬁ’oaﬁyﬁgha%%‘% {RyrrHag/BE ﬁYﬂdé‘]mlckﬁ] Fiec-butylamide,

compound<iseberd @@émnmér@m%m@m@hmazﬁemmmde,
Cl-12-alkyTspherer niulliphh sulistitted-by - MB&B&M& rﬁlﬁicﬁ @H&'nﬁéamde,
independeniiy fsom. @,@C&h&ﬁ%‘éﬂﬁﬁaﬁeﬁ‘ﬁ dm%%” Lt 3Xy L) 5Hammide,

compounds according.t m 5Th| ene
2-[(2- amlr?gm ph %ny 9{% 83%’]T rﬁé‘ﬂwpbﬂfyﬁeb?n[éib}ndhﬁ'

Thlophenél"?@ Ri‘ﬁ%%xyllc aC|d 2 [(2 amino- phenyl) amide]

5-[(3-diethiiarphrne 35 Oplitpenmigied acid 2-[(2-amino-phenyl)-amide] 5-(iscbutytamide),
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-propylamide, or
Thiophene-2,5-dicarboxylic acid 2~[(2‘—amino~pheny1)—anﬁde] 5-{(2-methyl-
butyl}-amide].

15, The compounds according to claim 8, wherein R® is hydrogen and R is

Crz-alkyl mono or multiple substituted by -NR’R?, wherein ®® and R
independently from each other represent hydrogen or C;¢-alkyl.

5 16. The compounds according to claim 15

Thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl)-amide] 5»[(4—dietﬁylamino—
1-methyl-butyl}-amide],

Thiophene-2,5-dicarboxylic acid 2-[{2-amino-phenyl}-amide] 5-[(3-diethylamino-
propyl)-amide],

Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-](3-
dibutylamine-propyl)-amide],

Thiophene-2,5-dicarboxylic acid 2-[(2- am1no~phenyl) -amide] 5-[(3~
dimethylaminopropyl}-amide],



10

Woiaphanes@;5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] &-{@&p2004/001044
dibutylamino-propyl)-amide], Thiophene-2,5-dicarboxylic add
2-[(2-amino-phenyl)-amide] 5-[(3- diméthylaminopropyl)-amide], WO
20041069803 PCTIEP2004/001044 50 Thiophene-2,5-dicarboxylic acid
2-[(2-aming phenyl) amide] 5- [(3 dusopropylamlnoethyl amide],
ThiophenéBBhfpedodmabesd p}%ﬂl}ﬂﬂﬁéa@]léei(%ﬂ%
d|methyladm|mp42>@ﬁdrmmhﬂlpibeqnyi)i@ﬂmlde] or Thiophene-2,5- dlcarboxylic

add 2-[(2-ammine: @EWM&B@?% £@a@m§tamﬁmlpﬂémylanm i3
The compgun i;lccordg ?F?%HEBS Whgreln is hydrogen and 2 is
A SLE L ok B S e
together pRensi Yo e"fﬂai?é g,
which rlngi@@thY@muMﬁzambgdoxo and which ring may contain a
further heteroatom, 18. The compound according to claim 1.7
Thiophengq2, 24l %@?ﬁy&%}q@: é&r amlrg;o “%he Ii{

pyrrolidin-1-yl)-propy. he com pun S acco gii]gg alm
8,wherein &8 A t%@ﬁy yUBEIR Rop ’élﬁB%l‘?ﬁ}t’é@ the

by cydoalkiireerRurcsmpduddslaycordingttacotdinfo® 2 ring, which ring is

Thiophenendriaibaihexy/lis e dt 2raning: phedh@ida} her heteroatom.
5- cydoheptylamide Thiophene-2,5-dicarboxylic add

2-[(2; hen -cydooctylamide,
Thlop gg’t’%@?ﬁéé ¥ §$@Eminé-phenyl)-amide]
5- cydopeng){;mlde Thiophene-2,5-dicarboxyiic add

2-[(2-amin® BHRRRAS-& KB he s Ak Rtemino-phenyl)-amide) 5-{[3-(2-oxo-

Thiophenep@rbelidiarbeRylicoagif2ai@-pmino-phenyl)-amide] 5

(cydopropylmethyl-propyl-amide), or Thiophene-2,5-dicarboxylic acid

2-[(2-amino-phenyl)-amide] 5- cydopropylmethyl-amide. 10 WO

2004/869808 PeTRRRBRAOGHAK YD claim &, wherein R’ is hydrogen or alkyl and R?
1s cycloatkyl or alkyl substituted by cycloalkyl.

20.  The compounds according to claim 19

Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-cycdloheptylamide,
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 5-cyclooctylamide,
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-cyclopentylamide,
Thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl}-amide] 5-cyclobutylamide,
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-
(cyclopropylmethyl-propyl-amide), or

Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl}- armde] 5-
cyclopropylmethyl-amide,
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15

5%atookhegampounds according to claim 1, wherein Ar is
pyridine-2,5-diyl of formulal-B O Q-H N -~ NH2 / CO ZN. Rlﬁgr_fgmemme;(m
wherein 5 Ri is hydrogen or alkyl; and R2 is hydrogen, Ci-12-alkyl,
C2-12-alkenyl, C2-12-alkynyl, the alkyl, alkenyl and allcynyl groups being
optionally mono or multiple substituted by hydroxy, halogen, alkoxy,
alkylstifarffie soprmopndikesyedinonyl cabyl, Clwhantiy| AYHs18yS68)-2,5-diyi of
Cl.6-alkylstaNHB or -NR3R4; wherein R3R4 are as defined above. 22.
The compounds according to claim 21 Pyridine-2,5-dicarboxylic acid
5-[(2-amino enyl)-@mide] 2-(butyl-methyl- amide),
Pyridine-2,arbo ylicacid 5-[(2-amino-phenyl)-amide]
2-dipropylaitige, Wyriiinel?2,5-dicarboxylic acid
5-[(2-amino-phryl)-amieé] ethyl-pentyl- amide),
Pyridine-2,5-dicarboxylic aczil 2-(allyl-methyl-amide) 5-[(2-amino-phenyl)-
amide], Pyridine-2,5-dicarl§'0xyl% acidy3[(2-amino-phenyl)-amide]
2-[bis-(2-methoxy- ethyl)-amidej, or Pyridine-2,5-dicarboxylic acid
5-[(2-aminehgh@nyl)-amide] 2-[(2- diethylaminoethyl)-methyl-amide}. 15
23. The campounds a ing to claim. 21, wherein R' is hydrogen and R2
is aicenyﬁ{nr alkynyl. v%gg%%%%gﬁgc@ﬁé IEP2004/001044 52 24. The |
compound according t& EFPEE- C1-12-alkyl, Crz-alkenyl, Cpoz-alkynyl, the
alkyl, alkenyl and alkynyl groups being optionally mono or
multlpie substituted bY hyerKY> ha:{oggn’ ﬂlk()}{y,
alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, Cr.g-alkyl-NH-
C(0)-, Crg-alkyl-C{O)NH- or -NR’R*; wherein R’R® are as
defined above,

%2, Thecompounds according to claim 21
Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl}-amide] 2-{butyl-methyl-
amide),

Pyridine-2,5-dicarboxylic acid 5-[{2-amino-phenyl)-amide] 2-dipropylamide,
Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-(methyl-pentyl-
amide), |

Pyridine-2,5-dicarboxylic acid 2~(altyl-methyl-amide) 5-[(2-amino-phenyl)-
amide], '

Pyridine-2,5-dicarboxylic acid 5-{(2-amino-phenyl)-amide] 2-[bis-(2-methoxy-
ethyl)-amide], or

Pyridine-2,5-dicarboxylic acid 5-[(2~amino-phenyl}-amide} 2-[(2-
diethylaminoethyl}-methyl-anide].

n . :
23, The compounds according o claim 21, wherein R is hydrogen and R? is

alkenyl or alkynyl.
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PwadioAgdgedicarboxylic add 2-allylamide 5-[(2-amino- phenyp(ﬁ'fﬁ@ﬁlmomu
25. The compounds according to claim 21, wherein R' is hydrogen and R2

is unsubstituted straight or branched &1 _i2-alkyl or alkyl mono or multiple
substituted by hydroxy, halogen, alkoxy, alkylsulfanyl, acyloxy,
alkoxxﬁarbonyl 5 acyl, Ci_6-alkyl-NH-C(O)-, or Cl.6-alkyl-C(O)NH-. 26.
The comp%ﬁﬂ?@@é‘@ﬁ%ﬁﬁ@f@%@ﬁ?k&fpyn&%e 2,5-dicarboxylic add

5-[(2-amino-phenyl)-amide] 2-hexylamide, Pyridine-2,5-dicarboxylic add

5-[(2-aminByphinyl)sadiviakblogyHeanit halylaetiid)-4@ideho-phenyl)-amide].
Pyridine-2,5-dicarboxylic add 5-[(2-amino-phenyl)-amide] 2-[(3-butoxy-
propy) amide], {

[5-(2- a%lngbﬁﬁéﬁgﬂ@%mymmmmrl;éaﬁfcar%,nyh]eammokagaﬂgaa@ﬁh R?is
methyl estersibdiituted stralght or branched Ci.az-alkyl or allyl mono or multiple

[5-(2- amlngfm%y 9§r _ I:arrryﬁo%%xﬁ%pc a&’g]‘Q

MEE. -dicarboxylic add
5-[(2-amino-phenyl)-amide] 2-[(2,2,3,3,4,4, 4- heptafluoro-butyl)-amide],
Pyridi%@-ZMoarpnmdk:adﬁkéﬁﬂg&tamm-pr@myl)-amide] 2-[(1,5-dimeth)I-
hexyl)-amide], Pyridine- 2 5-dicarboxylic acid 5-[(2-amino-phenyl)-amide]
2-[(1-meth X P n dlcarbo I|c acid
2-[(2- acety g’ntﬁ&;llc??t e a[fﬁ?g nyigedel 2 -preylamide,
compoundSYAdEesT éra ’QIﬂ@/ﬁei@WﬂmQ-hbdm@ewaﬁﬂj R Ismadidybxy-
mono or mQﬂW@I@@ubéiltuted by -NR3R4, wherein R3 and R4

independepiiydigz- ﬁ@%@é@&%ﬂﬁd@@f?ge&%ﬂw 5@%‘8{&%@%&3@ éltt%}qf—

2004/069?:% l_zléP 004/001044 53 The compoun
rigire-

claim 27 |carboxxl|c acid 5-[(2-amino-phenyl)-amide] 2-[(2-
3- -aﬂun()-phenylca amoyl}-pyridine-2-carbonyl}-amino}-acetic acid

methyl ester,

3~{{5-(2-amino-phenylcarbamoyl)-pyridine- 2- ~carbonyl]-amine}-propionic acid
tert-butyl ester,

Pyridine-2, S-dlcarboxyhc acid 5-[(2~aminoe-phenyl}-amide] 2- -[(2,2,3,3,3-
pentafluoro-propyl)-amide],

Pyncime~2,5 -dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-[(2,2,3,3,4,4,4-
heptafluoro-butyl)-amide],

Pyridine-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide] 2-[(1,5-dimethyl-
hexyl)-amide],

Pyridine-2,5-dicarboxylic acid 5—{'(-2-amino—pheny1) -amide] 2-[(1-methyl-
hexyl)-amide},

Pyridine-2,5-dicarboxylic acid 2-[{2-acetylaminoethyl)-amide] 5-[(2-amino-
phenyl}-amide].

- The compounds according to claim 21, wherein R! is hydrogen and R? is alkyl

mono or multiple substituted by -NR’R?, wherein R® and R* independently
from each other represent hydrogen or C,.¢-alkyl.
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dirsaprapygumino-ethyl)-amide], or Pyridine-2,5-dicarboxylic %’iimpzo{womm

‘5-[(2-amino-phenyl)-amide] 2-[(3- dibutylamino-propyl)-amide]. 29. The

compounds according to claim 21, wherein R' is hydrogen and R2 is
cydoalkyl. 5 30. The compound according to claim 29

Pyrig' e-2,5-dicarboxylic acid 5-[(2-amino-phenyl)-amide]

2-cycloochiia e ostls Trerdirspoghadmacdsrding to claim 1,wherein Ar
signifies pyridine-5,2-diyl of formulaI-CH O IN/~O NHR 2 1 wherein

10 Rlis hydropen o aliyliang. R2:) ( %en,og -12sallryl, ,

C2-12-alkenyl C%?’SZ?EEI%I%, ﬁ%,@%ﬁ% enyl%ﬁ%} %Tkae%lﬁ%r%%é being
onally SRS R BT e

optlonally.mqr?p or mul fb'le By hydroxy, halogen, alkoxy,

alkylsulfafyEidEch dgrbieyrlienoidys-Hoyhrope-phiepi)NeEB 1),

C1.6-alkyib®hitdinorpRERAndEerein R3R4 are as defined above. 32.
The compounds according to claim 31 pyridine-2,5-dicarboxylic acid

2-[(2aming-phenyl)-amide] 5-(butyl-methyl- amide),

pyridine-2, %Fé’é‘%é‘%‘y{ﬁ% %%“fé‘é‘-’bali@-%%yl-%i&éyﬁwlmm@m@ww is
amide], Wesoa#069803 PCT/EP2004/001044 54
pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide]

5-(rﬁethym{@&gmmﬂdaanggigjg%z,52@icarboxyfie acid

2-[(2-amino-phenyl)-anode] 5-[bis-(2- methoxyethyl)-amide],

Pyridine-2,5-dicarboxylic acid 5- [{(2-amnino-phenyl)-amide] 2-cycdooctylamide.

31, The compounds according toclaim 1,wherein Ar signifies pyridine-5,2-diyi

of formula I-C

0
N [N\
~H
NH, # 0
No_1
R Ry

I-C,

wherein

R1 is hydrogen or alkyl; and

R? is hydrogen, Cyy-atkyl, Gopp-alkenyl, C,.1p-alkynyl, the
alkyl, alkenyl and alkyny! groups being optionally. mono or
multiple substituwted by hydroxy, halogen, alkoxy,
alkylsulfanyl, acyloxy, alkexycarbonyl, acyl, C,_¢-allyl-NH-

C(0O)-, Cr6-alkyl-C(OYNH- or ~-NR’R?; wherein R*R* are as
defined above, '

32.  The compounds according to claim 31

pyridine-2,5-dicarboxylic acid 2-{(2-amino-phenyl)-amide] 5-(butyl-methyl-
amide),

pyridine-2,5-dicarboxylic acid 5-(allyl-methyl-amide) 2- [(2-amino-phenyl)-
amide],



pyickoer8s&radicarboxyfic acid 2-[(2-amino-phenyl)-amide]
5-(methyl-pentyl- amide), pyridine-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-dipropykmide, or pyridine-2,5-dicarboxylic

acid 2-[(2-amino-phenyl)-amide] 5-[(2- diethylaminoethyl)-methyl-amide].

33. The compqunds accordlng to claim 3].,wherein R' is hydrogen and R2

is alkenyl BFEHSRgH ?AWW@%H%@UM@QU}&]&M% 5-(methyl-prop-2-
pyridine-2, Brgicanbiylic acid 5-allylamide 2-[(2-amino-phenyl)-amide]. 5

= un Ss"%%m@gx?f o Sl oo KR C T A SRR

halogen, alkox uzi‘fmny 'acyloxy, alkoxycarbonyl,-acyl,

C1.6-..alkyP’ GrPIBiS RS CiINrrine e RNE comidel dmethyl-pentjl-
according @?@ﬁbm 35 pyrldlne -2,5-dicarboxylic acid

2-[(2- aml@;@l’ﬁﬁﬁ@;ﬁ@@@&@}%)gﬂa@ - aRYid ng C aci
5-[(2-acetyjgmino-ethyl)-amide] 2-[(2- ar(g%lo phenyﬁggl% %%?ébfgggl prop Y?amlde’
pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(2,2,3,3,3-
pentafluoréJ- éﬁ&ﬁ)z HHGEP ByHa R 24 Qremboxyherabidmide] 5-[(2-

2-[(2-amin& pihelapreethyb- Bz Re8:804)4,4- heptafluoro-butyl)-amide],
3-{[6-(2-amino-phenylcarbamoyl)-pyridine-3-carbonyl]-amino}-butyric acid

ethyl esteryRyr | li id 2-[( inQ-phen mide]
5-[(2-hydroxy- %@gﬁ% ﬁgj%??%é g"ogﬂ‘fﬂ)egéo‘ﬁ gpé%éﬁ%ﬁﬁ?&@d R is
55 2-{

[6-(2-amino-phenylcarbamoyl)-pyridine-3- carbonyl] amino}-3-methyl-

butyrleﬁC|EMedmbasﬁara&o£mng toclaim 33
[6-(2-amino-phenylcarbamoyl)-pyridine-3-carbonyl]-amino}-propionic add

ethyl este Ipyridine-2,5-dicarboxylic acid 5-allylamide 2-[(2-amino-phenyt)-amide].

PCTIEP2004/001044

35.  The compounds according to claim 3 lwherein R is hydrogen and R’ is
unsubstituted alkyl or alkyl mono or multiple substituted by hydroxy,
halogen, alkoxy, alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, C;.-alkyl-NH-
C(O)-, or Cy.¢-alkyl-C(O)NH-.

36.

The compounds according to claim 35

pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-hexylamide,
pyridine-2,5-dicarboxylic acid 5-{(2-acetylamino-ethyl)-amide] 2-](2-arnino-
phenyl}-amide],

pyxidine—l,&djcarboxyﬁc acid 2~[(2—amino~phenyl)_—amide] 5-1(2,2,3,3,3-
pentafiuoro-propyl)-amide],

pyridine-2,5-dicarboxylic acid 2-}(2-amino-phenyl)-amide} 5-[(2,2,3,3,4,4,4-
heptafluoro-butyl)-amide},

3-{[6-(2-amino-phenylcarbamoyl) -pyridine-3-carbonyl}-amino}-butyric acid
ethyl estes,

pytidine-2,5-dicarboxylic acid 2- [(2-amino-phenyl}-amide] 5—[(2—hydroxy~
propyl)-amide],



{9 2oasmingephenylcarhamoyl)-pyridine-3-carbonyl]-amino}-geetiedeidoo 044
methyl ester, pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide]
5-[(2-methoxy- ethyl)-amide], 35
2-{[6-(2-anino-phenylcarbamoyl)-pyridine-3-carbonyl]-anon}-4-
methylsulfanyl-butyric acid methyl ester, 3-{

[6-(2-amin®: J;g/ @élBowbDnﬁﬂcaabnmﬁ)]}apmplemaﬂgﬂl
tert-butyl esteripyridinedgizdkiearboxylic acid 2-[(2-amino-phenyl)-amide]
5-[(2,3-dihydr@xy- REaRY. acid_

2-[(2- amln%?é e I) am%@%ﬁ%@f&%ﬂ%%ﬁ%& Qfl% “Bfitno}-propionic add
pyridine-2 glcar oxylic acid 2-[(2-amino-phenyl)-amide]

5-sec-butylHiritamipgrrhersiasbararbbrytidirsch-carbonyl]-amino} -acetic acid
2-[(2-aminegghgryizamide] 5-[(1,5-dimethyl- hexyl)- amlde] or

pyridine-2 Sedigathoxvic.acid Bl62-amine-pheny Drami %a[éﬂBrTg%ethoxy—

hexyl)- aml 3{37 Th compounds according to ¢laim 31, wher
hydrogen an ?Q Pis kyl mono or multiple substituted by -NR3R4,
wherein R3 &5 @Wﬁﬂ’eﬁéﬁﬂkﬁﬂ‘?&‘ﬁ@ﬁﬁ)w&#@méﬁéﬁmﬁéﬁm&@en or

Cl-6-alkyl. &3BylFhergbbypuingsdaeedtsingtdq claim 37
p)(“d'“e'z@ﬂwtﬁﬁi%% l%aﬁ?alﬁ% Qﬂié%%‘ﬂjcﬁlyﬁ [a(.g)mo}—pmpwmc acid
dusopropylépg h I -amide], pyridine-2,5-dicarboxylic’ acid

2-[(2-amino-phe Fb% amlde] 5- gz dimethylamino- ethyé amide],

pyridine-2, BYHERfroxyHEERGAE] e51d riHG-preny phemibagride] 15-1(2, 3—dthdf0XY‘
5-[(4- dlethmﬁmddethyl butyl)-amide], or pyridine-2,5-dicarboxylicacid

2-[(2-amingsphinyh)analoRyitS Aibutylamings Raryhamitel 3NE butoxy-
2004/06988%15:},§T@3g]004/002044 56 39. The compounds according to

claim31 whe in R |[sh’hyg en or alkyl and R2
dme~ oxylic acid 2-(2-amino-phenyl)-amide] 5-sec-butylamide,

pyrldme—z,&icarboxyhc acid 2-[(Z-amino-phenyl}-amide] 5-[(1,5-dimethyl-
hexyD-amide}, or

pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] :—[(1—methy1—
* hexyl)-amide].

37.  The compounds according to claim 31, wherein R! is hydrogen and R? is alkyl
mono or multiple substituted by -NR*R*, wherein R’ and R* independently
from each other represent hydrogen or C;_¢-alkyl.

38.  The compounds according to claim 37

| pyﬁdme—l,5~ﬁmboxyﬁc acid 2-[(2-aminc-phenyl)-amide] 5-[(2-
diisopropylaminc-ethyl)-amide], -
pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(2-
dimethylamino-ethyl)-amide},
pyridine-2,5-dicarboxylic acid 2-[(2- ~amino-phenyl)-amide] 5-f (4—dleﬁ1ylammo—
1-methyl-butyl}-amide], or
pyridine-2,5- dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5—{(3~d1'butylamin0«
propyl}-amide].
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isveydoatieybo40 The compounds according to claim 39 PCT/EP2004/001044

pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide]

5-cyclooctylamide, or pyridine-2,5-dic#rboxylic acid
2-[(2-amino-phenyl)-amide] 5- (cyclopropylmethyl-propyl-amide). 5 41.

The compounds according to claim 1,wherein Ar signifies 1,4-phenylene,

of formuldMIFERPECEHBnGIRIZIN, R} 1, BhevheRein IRtisdaydrogen and R?
or alkyl; aid-ikibE¥is hydrogen, Cl_12-allcyl, C2-12-alkenyl,

C2_12-alkynyl, the alkyl, alkenyl.and alkynyl groups being optionally

mongpr multiple substituted by hydroxy, halogen, alkoxy, allcylsulfanyl,
acy|§>£,_aﬁ‘oex‘gj/?’é'a{?88ﬁ Ses BalRIENH T (0)-, C1.6-alkyl-C(O)NH- or
-NR3R4; wherein R3R4 are as 15 defined above. 42. The compound
accordinggprelaierdldicarboxytic acid 2~{(2-amino-phenyl)-amide] S~cydooctylarnide,
N-(2-aming-phenyl)-N'-butyl-N'-methyl-terephthalamide. 43- The '

compounds agcording.to claim.41, wherein R'is hydrogen and R2 is
allcenyl orpgﬁ%&r?ﬁ q\’/%/%’%ﬁb%%‘g’@é : e@l’@%@ GRHdeA44. The
compouno(‘ﬁ’ééﬂ’cﬁ’@* RS tRpkipRop3l-ai de).

N-allyl-N'-(2-amino-phenyl)-terephthalamide. 45. The compounds

acconding Ta<kipddahessimR IS HYHOIERANLRE IS Hnsunsyityted
straight orfgi‘[&q}gﬁﬁijalkyl or alkyl mono or rﬁu%g?e suggﬁifl%ég’b#lmﬁme’ of
alkoxy, alkylsultanyl, acyloxy, alkoxycarbonyl, acyl,

C
o
NH, ©
. RZ’N\RT .

D,

wherein

R is hydrogen or alkyl; and

R2 is hydrogen, Cl _12-8]1(}71, Cg,m»alkenyl, C2_12~allcﬁyny1, the

alkyl, alkenyl and alkynyl groups being optionally mone or
multiple substituted by hydroxy, halogen, alkoxy,
alkylsulfanyl, acyloxy, alkoxycarbonyl, acyl, Ci.g-alkyl-INF-
C(0)-, Crs-alkyl-C(O)NH- or -NR’R%; wherein R'R* are as
defined above.

42.  The compound according to claim 41
N- (2mamino—phmyl)~N’~buty1—N'«-methy1~terepht‘nalamide.

43 The compounds according to claim 41, wherein R’

7 1s hydrogen and R? is
alkenyl or alkynyl.



5@ - MWH C(O) or C|.6-8.ZkY|-C(O)NH 46. The CompOplG%ngg4/(}glg44
according to claim 45
N-(2-anuno-phenyl)-N'-(2- methoxy -l-fhethyl-ethyl)-terephthalamide,

- N-(2-amino-phenyl)-N'-(3-ethoxy-propyl)-terephthalamide, or
‘N-(2-aming-phenyl)-N'-butyl- terephthalamlde 47. The compounds

10

15

according Bedar o d arerdingtoid Afrogen and R2 is alkyl mono or
multiple substituted by -NR3R4, wherein R3 and R4 independently 10
from each%tﬁéfhﬁb(é@@ﬁﬂh@mgﬁrtm@ihﬁlalﬁﬂe.%. The compounds
according to claim 47 N-(2-amino-phen)l)-N'-(2-d

|sopr91@ylam|no ethyl)-terephthalamide,

N-(2-Rin S HETTYRORFS BRI irsds ro pylteepstitimhideogen and R* s
N-(2-aminosghiesii)dd - M@mwﬁrﬁmﬂmtwuw)iﬂdﬁp%@mﬂ%ﬂme
N-(2- amlngipgﬁm,ga Nb 3- d| m INRRIBANY! ter atbonyl, acyl
N-(2- amln p %\% %(glmet aﬁ%{ @%}j reph alam , or

N-(2- amlno ph imethyfa ethyl-propyl)-
terephthalamide. 49. The compounds according to claim 41,'wherein R' is
hydrotfen Zhd ®Rejsatidylzanotiogon midtiple substituted by -NR3R4,

wherein R3 and R4 together With the 15 nitrogen-atom to which they are

attached f r g osu itute 0 an ich ring
may conta%r?zaa%%?\%%%} all(t}o Uggﬁgff%‘g 7591044
58 50. The&GcZ FAPBHoaPARR ché%&téaﬁﬁmpﬂ}-tmphthaimde, or
N-(2-amind¥plRermpip i B2 oX s pytroticirht:yRepidpy|]-terephthalamide.

51. The compounds according to claim 41, wherein R' is hydrogen alkyl

or alkefy| %ﬂg 5&%&%‘8&%@&'{%&&& ?A@fa%%bs%ytw 16:;!11%@ %glzﬁyo er? %nc;r }lgl 15 alkyl

compound according aim
N-(2-amind"| Sﬁgﬁlf‘@%iﬁlﬁﬁfméfﬁyﬂ@gphmm@e agdB’ independently
CompoundZost taehfetrtepresenhlbydr(peaty ot ITHzaINB2 | -E

48.  The compounds according to claim 47

N~(2-amino-phenyl)-N'-(2-diisopropylamino-ethyl) -terephthalamide,
N-(2-amino-phenyl)-N'-(3-dibutylamino-propyl)-terephthalamide,
N—(2~amino—pheny1)~N‘-(4—diethylamino—1-methyl—-but}fl)—tereyhthalamide,
N-(2-amino-phenyl)-N'-(3-diethylamino-propyl)-terephthalamide,
N~(2-amino-phenyl)-N'-(2-dirnethylarnino-ethyl)-terephthalamide, or
N-(2-amino-phenyl)-N'-(3-dirnethylamino-2,2-dimethyl-propyl)-
terephthalamide.
49.  The compounds according to claim 41, wherein R! is hydrogen and R? is alkyl
mono or multiple substituted by -NR’R?, wherein R® and R* together with the
nitrogen-atom to which they are attached form a ring, which ring is
monosubstituted by oxo and which ring may contain a further heteroatom.
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whbessindses thiophen-2,5-diyl, pyridine-2,5-diyl, pyridine-2,6-@iykp2004/001044
pyridine- 1.0 2,4-diyl,pyridine-5,2-diyl or 1,4-phenylene; and R2 represents
hydroxyl, alkoxy, C2-Cjralkenyloxy or henoxy, provided that if R2 is
hydroxy, Ar is not thiophen-2,5-diyl. 54. The compounds according to

claim 53 Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)- amlde]

5- (n?&ho%%&ﬁﬂmmﬂm@ﬂw@nélz slalivarbéRylic acid
2-[(2-amino-phenyl)-amide) 5-(ethoxy-amide), Thiophene-2,5-dicarboxylic
acid 2-(alylgyaarnicgh&{PIdR ho2phenghrraliidte] -yl)-propyl] -terephthalamide.
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-(phenoxy-
amide), Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide]
5-hydioxybmidempymidnecbliigarboleptic acitl wherein R is hydrogen, alkyl or

5-[(2-amindplyeayd) nogel2r draryasidrmddipesdAmicarboxylic
add 2-[(2-amino-phenyl)-amide] 6-hydroxyamide, or WO 2004/069803
PCTIEP2004/001044 59 Pyridi ne 2 4- dlcar90xylicacid

2-[(Z-amind pRERpRHAgRET4 \&ide! 55- The compounds

according to claim | Thiophene- 2 ,5- dlcarboxyllc add
2-[(2-amini-pharynezphsae) SYterfop MuBmetideyphthalamide.
Pyridine-2,5-dicarboxylic acid 2 (aIIyI cyclopentyl-amide) 5-[(2-amino-

phesyl)- @B@E&uﬁ&é'mﬁe% t%oxylic add 5-[(2-amino-phenyl)-amide]
2- (cydopropylmethyl- propy ami 10 Pyridine-2,5-dicarboxylic acid
5-[(2-amino-phenyl)-amide] 2-sec- butylamide, . Pyridine-2,5-dicarboxylic

acid 2-[(2-gr ph yI) de] 5-[(2-hydroxy- ethyl)-amide),
Pyridine-2 @ -[(2-amino-phenyl)-amide] 5-{[2-(2- 15
hydroxy-ethoxy P?‘fhyl] amldg}?

I-E

wherein

Ar is thiophen-2,5-diyl, pyridine-2,5-diyl, pyridine-2,6-diyl, pyndme—
2,4-diyl, pyridine-5,2-diyl or 1,4-phenylene; and

R? represents hydroxyl, allkoxy, Cy-Cyp-alkenyloxy or phenoxy, provided
that if R* is hydroxy, Ar is not thiophen-2,5-diyl.

54, The cornpounds according to claim 53

Thiophene-2,5-dicarboxylic acid 2-{(2-amino-phenyl}-amide] 5-(methoxy-

" amide),
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-(ethoxy-amide),
Thiophene-2,5-dicarboxylic acid 2-(allyloxy-amide) 5-[(2-amino-phenyl)-
amide],
Thiophene-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-(phenoxy-
amide}, _
Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-hydroxyamide,
Pyridine-2,5-dicarboxylic acid 5-[{2-amino-phenyl)-amide] 2-hydroxyamide,
Pyridine-2,6-dicarboxylic acid 2-[(2-amino-phenyl}-amide] 6-hydroxyamide, or



Rytdingndsgegicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[Glrmpasoa/001044
cydohexyhnethyl-2-hydroxy-ethyl)-amide], Pyridine-2,5-dicarboxylic acid
2-[(2-amino-phenyl)-amide] 5-[(4-hydi@dxy- butyl)-amide], 20
Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(1-
hydroxymethyl-2-methyl-butyl)-amide], Pyridine-2,5-dicarboxylic add

2-[(2- amlnﬁiﬁﬁmw%ga@n@épsykmhﬁcﬁd@mhﬁmdﬂmé@ 4-hydroxyamide.
Pyridine-2,5-dicarboxylic add 2-[(2-amino-phenyl)-anode] 5-({2-[bis-(2- 25
hydra¢y- etjsng)C g%&t@é&ﬁ{ggd&)da%ﬁhne -2,5-dicarboxylic acid
5-[(2-amino-phenyl)-amide] 2 ethylamino-ethyl)-amide] or
Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-[(2-
dimethylarFRebengiS.StAirhonde]. 30400 26i(2/08880Bhenyl)-amide]  5-(tert-
PCTIEP2004/29h84de)60 56. A process for the preparation of compounds
according 1. 4ayen He t c in fhat i
compound gft fo%%%?ﬁ O Zara% I%aé ?c?&éjp aﬁ‘“ ? ,&r &ma
and R2 aré 55 e@%h claim 1, and R2 might carry a protecting group

to preparepﬁédétﬁﬁp%éﬁa@mb?em R hydrox(2igwéeeteltenyithaside] 2

“compound gfttne- fpyhamedHptd g Mk, ~ 111

10
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20

30

Pyridine-2,5-dicarboxylic ~ acid  5-[(2-amino-phenyl)-amide]  2-sec-
butylamide,

Pyridine-2,5-dicarboxylic add 2-{(2-amino-phenyl)-amide] 5-1(2-hydroxy-
. ethyl)-amide],

Pynidine-2,5-dicarboxylic acid  2-[{2-amino-phenyl)-amide]  5-{[2-(2-
hydroxy-ethoxy)-ethyl}-amide},

Pyridine-2,5-dicarboxylic ~ acid  2-{(2-amino-phenyl}-amide]  5-[(1-
cyclohexylmethyl-2-bydroxy-ethyl)-amide],

Pyridine-2,5-dicarboxylic acid 2-[(2~amino-phenyl)-amide] 5[ (4-hydroxy-
butyl}-amide], :
Pyridine-2,5-dicarboxylic ~ acid 2-{(2-amino-phenyl)-amide]  5-[(1-
hydroxymethyl-2-methyl-butyl )-amide],

Pyridine-2,5-dicarboxylic acid 2-[(2-amino-phenyl)-amide] 5-{{4-hydroxy-
cyclobexyl)-amide],

Pyridine-2,5-dicarboxylic add 2-[(2-amino-phenyl)-amide] 5-({2-[bis-(2-
hydroxy-ethyl)-amino]-ethyl}-amide),

Pyridine-2,5-dicarboxylic ~ acid  5-[(2-amino-phenyD-amide]  2-[(2-
dimethylamino-ethyl}-amide] or

Pyridine-2,5-dicarboxylic  acid  2-[(2-amino-phenyl)-amide] 5-1(2-
dimethylarino-ethyl)-ethyl-amnide].



10

15

vwhe s Magpresents hydrogen or a suitable amino protecting grauRaek o 1044
by first activating the compound of formula Il in the presence of an '
activating agent and subsequently adding the the compound of formula

1, finally leaving off the protecting groups where necessary; or (2) a
compaund of the formula VI HO H 15 YHN V wherein An is as defined in
claim 1 anfiBpacesfeaishe propetating griegppsuddserioediia {1 6he of dlaims 1
2004/069803 PO THRPROGHEDNLDR4 61 is reacted with an an amine of the
formula HNRIR2 in which Rl and RZ are as defined in claim 1, and RZ
might als rry a protecti oup fo prepare the compounds wherein
RZis hyd?((%,c\éﬁn |ﬁ%f§?g%§£‘i’ﬁﬁ‘ ff the protecting groups where
necessary; 5 and (3) if desired, transforming the product into a
pharmaceuticallycacceptagle salt by addition of a suitable acid or base.

57. A medicamenﬁcantaiﬁing one or more compounds as claimed in any
one of claims 18 55 and¥pRarmaceutically acceptable excipients. 10 58.

A medicament accordin% to claim 57 for the inhibition of tumor growth, 59
The use of a compound in any one of claimgfll to 55 for the manufacture

of corresponding medicaments for the inhibition of tumor growth. 15 60. A
medicamepi acgordingtq clam 57 for the.treatment.of cancer. 61. A
compound agzg%di%l’ tgb %%ﬁ 0 tk?éec girg{gﬁﬁg%g? \%‘}éﬂe]ve &?a?%‘ﬂhﬁfﬁry 2
20 proces& as %’3 89R ' ZTPEs Brryapswdy ieseimBfiobrdroxy;

is reacted with a compound of the formula III
YHN
m
wherein Y represents hydrogen or a suitable amino protectiﬁg group;.
by first activating the compound of formula If in the presence of an activating

agent and subsequently adding the the corpound of formula ITl, finally
cleaving off the protecting groups where necessary;

or

(2) a compound of the formula VI

o] O
HC?\N/(N
H

YHN VI

wherein Ar is as defined in dlaim 1 and Y is suitable protecting group as
described in (1) .
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60.

61.

- A medicament according toclaim

PCT/EP2004/001044
61

is reacted with an an amine of the formula HNR'R? in which R' and R? are as
defined in claim 1, and R* might also carry a protecting group to prepare the

compounds wherein R* is hydroxy, and finally cleavmg off the protecting
groups where necessary,

and

(3) if desired, transforming the product into a pharmaceutically aoceptable
salt by addition of a suitable acid or base.

A medicament containing one or more compounds as claimed in any one of

claims 1to 55 and pharmaceutically acceptable excipients.

A medicament according to claim 57 for the inhibition of tumor growth

The use of a compound in any one of claims 1to 35 for the manufacture of

corresponding medicaments for the inhibition of tamor growth.

57 for the treatment of cancer,

A compound according to any of the claims 1 to
process as claimed in claim

55, whenever prepared bya
56 or by an equivalent method,



