W 0 2009/043495PCUEP2008/007953 1 Use of sulfonyl-substituted 2-sulfonylaminobenzoic acid
N-phenylamides in the treatment of pain The present invention relates to the use of
sulfanglksabatduted 2- sulfonylaminobenzoic acid N-phenylamides of the formula I, wherein A and R1
to R6 have th‘% 2eﬁggr}iﬁn fggndicated below, for treating pain and for manufacturing a medicament for
the treatment of pain. Pain, as defined by the International Association forixtﬁjeﬂ/%%uﬁﬂss/%)f%éin (IASP), is
an unpleasant sensory and emotional experience associated with actual or potential tissue damage, or
is described in terms of such damage. Pain can be acute pain or chronic pain. In particular in the case
of acute pain, pain has a protective function for the body and is even vital to survival in that it prompts
the organi set%fa%’%ﬂ/!ﬂsﬁ%%ﬁ PO R é%%%‘é’i%%‘@&ét&m@%w%%é@ﬂ?dﬁ%the pain, for
example a thermal or mechanical impact, or to seek for a cure of a ‘dysfunction, and thus avoids further
injury and tissireerdmbgairHowever, apart from this beneficial aspect, pain generally puts a strain on
the body and can be intolerable, and often needs to be alleviated by a suitable pain treatment in
addition to treatment of the cause of the pain if the latter is possible, The necessity for pain treatment
exists in pAftfeBESRNHE Lo BreiRERilofamUS Satipny s thet’usd & neuropathic pain which is
caused bysalesigairdysibnskionio hemnatviouns dysteithatiammatory pain or pain associated with
cancer, in which case the cause of the pain often is not known or cannot be treated satisfactorily. 2
Pharmaceuticals belonging to a large number of different substance groups are employed for treating
acute or chronic pain whigh haye differentinodes of action and property profiles and act in the central
nervous system %ﬂ'nterfe wit) diﬁeﬁeﬁ\g{()arts of the nociceptive system. As examples, opioids,
non-steroidal anti-inftanimiatery drpgs, cyclaéxygenase inhibitors and anticonvulsants and the specific
compounds morphinefmeta izol Ftarbamazepine, rofecoxib, ibuprofen and acetylsalicylic acid may be
mentioned. Besige& theiranha gesic activity, in par& they exhibit other pharmacological activities such
as an antiphlogistic or antjpyret|c action, for example, which provides an additional benefit. But despite
the availability of a large’ unﬂ)f’au‘dfi’ﬁnalgesics, the treatment of pain has still not been satisfactorily
solved, and there is an ongoingtheed for further potent analgesics which are well tolerated and exhibit
a favorable property profile and can be used in the treatment of the various types of pain such as
neuropathic pain or inflammatoré/ pain, for example. Surprisingly, it has now been found that the

compound&isiraie foandiR | WIBViBRYD Hi% BIRPEEITEdiedesbalmmy dadsantine RrERANEHOB pain. The
compoundsghiha-formy 2 hawe: PReR e s bed imdMOPRAIZ851 and US 6335334, for example, as

activators of soluble guanylate cyclase which can be used in particular in the treatment of
cardiovascular diseases such as atherosclerosis, hypertension, angina pectoris or cardiac
insufficien&aid reankdfjesicactivtintdithdicoah pesnds b tHfefdrenBiad vhaSHeon fedR)escabed. Certain

(iojan gl A sl erbEas WD L VEGE, WAFCAIR AR Yelront facton

receptor tyrosine kinase activit and angliogeneslis, and their use In the treatme neoplastic

diseases, tetHepHMPpGR e dseschtad g eoe 06 BIfbrTanthethdadiseards suthearaffRimmatory

diseases QiHpgR-ai8idesChRed ik S #HRAM006H 2241 i siPRaEt-ph RRRNIORRIERETIHEY are not
given in US 2003/0064992, and the specific structural features of the compounds of the present

. ( I
invention A& 908 ARSIFRTE AP HTMRN EH RS BRREPHo MUY SRS ) BE 97 3H084992.
Summary #xpoliigbaapestdbesearis prindddichties ad ioh aaorefehadaihiferformupld. a

thermal or mechanical impact, or to seek for a cure of a dysfunction, and thus avoids

further injury and tissue damage. However, apart from this beneficial aspect, pain
generally puts a strain on the body and can be intolerable, and often needs to be
alleviated by a suitable pain treatment in addition to treaiment of the cause of the
pain if the latter is possible. The necessity for pain treatment exists in particular in the
case of chronic pain, for example in the case of neuropathic pain which is caused by
a lesion or dysfunction in the nervous system, inflammatory pain or pain associated
with cancer, in which case the cause of the pain offen is not known or cannot be

treated satisfactorily.



wherein A is unsubstituted 1,4-phenylene; R1 is Het; R2 is phenyl or heteroaryl which can both be
substituted by one, two or three identical or different substituents chosen from halogen and
(Ci-C4)-alkyl; R3 and R6 are hydrogen, R4 is chosen from hydrogen, halogen and (C1-C4)-alkyl-O-,
and R5 is chosen from halogen and (Ci-C4)-alkyl-O-; heteroaryl is chosen from thiophenyl and a
residue of a 5-membered aromatic heterocycle which comprises a ring nitrogen atom and one further
ring heteroatom chosen from nitrogen, oxygen and sulfur; Het is a residue of a monocyclic
6-membered saturated heterocycle which contains4a ring nitrogen atom via which the group Het is
bonded to the group -A-S(0O)2-, and which can contain one further ring heteroatom chosen from
oxygen ang, sulfur Wherei'n the sulfur atowﬁcan carr% one or two oxo groups, and which can be

O thr e GIH 8 BT B HiEr S (E T ek SRS PRGBS 2b in any of its

substituted %?} ONE, two,
stereoisonetigderms; 0 gathigtaretef steteoisomenic dinis aanyiffatio; laradehysiclegically.acceptable

salt thereqf,dge maRReElng amedicamentiordns frealment of hain Associaiad uwith & joint disease,
inflammatory pain or neuropathic pain. In a second aspect, there is provided a process for
manufactfingea SraereavRo RY $67 the \fr ExaTesf palpidsgoviatéel itk ajéimfliseastyinflammatory

pain or negropaibicBaIEIERESIAG hIRTING 3 cemRURd ot dormula.Lar aphysiglogically

acceptable sal%}thereof as defgned above and one or more pharmaceutically acceptable carrier

substanced ARG BadiHIGELTRD CORATEEERING SisfoH an ekt apt aarld dseipaoir

may be mentioned. Besides their analgesic activity, in part they exhibit other
pharmacological activities such as an antiphlogistic or antipyretic action, for example,
which provides an additional benefit. But despiie the availability of a large number of
analgesics, the treatment of pain has still not been satisfactorily solved, and there is
an engoing need for further potent anaigesics which are well tolerated and exhibit a
favorable property profile and can be used in the treatment of the various types of

pain such as neuropathic pain or inflammatory pain, for example.

Surprisingly, it has now been found that the compounds of the formula | alleviate pain
and can be used as analgesics in the treatment of pain. The compounds of the
formula | have been described in WO 00/02851 and US 8335334, for example, as
activators of soluble guanylate cyclase which can be used in particular in the
treatment of cardiovascutar diseases such as atherosclerosis, hyperension, angina
pectoris of cardiac insufficiency. An anaigesic activity of the compounds of the
formua | has not been described. Certain (thio)anthranilic acid N-arylamide
derivatives, which inhibit VEGF (vascular endothelial growth factor) receptor tyrosine
kinase activity and angiogenesis, and their use in the treatment of neoplastic
diseases, retinopathy, age-related macular degeneration and other diseases such as
inflammatory diseases or pain are described in US 2003/0064992. Data in support of
an analgesic activity are not given in US 2003/0064992, and the specific structural
features of the compounds of the present invention and their analgesic activity are
neither anticipated nor suggested by US 2003/0064992.



Thus, a subject of the present invention is the use of a compound of e fonnula I, WO
2009/043495PCT/EP2008/007953 3 wherein A is phenylene which can be substituted by one or more
identical or different substituents chosen from halogen, (Ci-C4)-alkyl and trifluoromethyl; Rl is chosen
from R7R611 and Het; R2 is phenyl or heteroaryl which can both be substituted by one or more
identical or different substituents chosen from halogen, (C1-C4)-alkyl, trifluoromethyl, trifluoromethoxy,
nitro, cyano, (Ci-C4)-alkyl-0-, (C1-C4)-alkyl-CO-NBz and (C1-C4- alkyl-S(0)2-; R3, R4, R5 and R6,
which are independent of each other and can be identical or different, are chosen from hydrogen,
halogen, (%1-04 -alkyl, trifluoromethyl, cyano and (C1-C4-alkyl-O-; R7 is chosen from hydrogen,
(Ci-C4)-alky"BRE" € 3-05)-alkenyl: R8 is chosen from (C1-C4)-alkyl, (C1-C4)-alkyl-0-(C1-C4)-alkyl-,
di((Ci-C4)-alkyON-{Gke Ch)-alkybr(G3-03)alkenyi, (G3:-C0:aygloalkyl, .
(C3-C7)-cycloalkyl-(Ci-C4)-alkyl-, phenyl-(C1-C4)-alkyl-, indany and pyrléln‘yl-(C,-C4)-alky|-, wherein
cycloalkyl and pyridinyl gan be substituted by one or more identical or different (Ci-C4)-alkyl
substituents; W? 2009/043495PCT/ 2&)81007953

R A—S

wherein
A is unsubstituted 1 4-phenylene;
R' is Het:

R?is phenyl or heteroaryt which can both be substituted by one, two or three identica!

or different substituents chosen from halogen and (C1-Ca)-atkyl;

R® and R® are hydrogen, R* is chosen from hydrogen, halogen and (C1-Ca)-alkyl-O-,

and R is chosen from halogen and (C;-Cy)-alkyl-O-;

heteroaryl is chosen from thiophenyl and a residue of a 5-mambered aromatic
heterocycle which comprises a ring nitrogen atom and one further ring heteroatom

chosen from nitrogen, oxygen and sulfur;

Het is a residue of a monocyclic 6-membered saturated heterocycle which contains a
ring nitrogen atorn via which the group Het is bonded to the group -A-S(0),-, and
which can contain one further ring heteroatom chosen from oxygen and sulfur
wherein the sulfur atom can carry one or two oxo groups, and which can be

substituted by one, two, three or four identical or different (C+-Cy)-alkyl substituents:



4 heteroaryl is a residue of a monocyclic 5-membered or 6-membered aromatic heterocycle which
contains one or two identical or different ring heteroatoms chosen from nitrogen, oxygen and sulfur;
Het is a residue of a monocyclic 5-membered, 6-membered or 7-membered saturated or partially
unsaturated heterocycle which contains a ring nitrogén atom via which the group Het is bonded to the
group -A-S(0)2-, and which can contain one further ring heteroatom chosen from nitrogen, oxygen and
sulfur wherein the sulfur atom can carry one or two oxo groups, and which can be substituted by one
or more idgriieak-gndi Gl tituents, ol ne ring can be fused
wherein the g%zeneﬁr?g %ﬁ)ﬁ%ﬁ@'ﬁ%%gﬁ% %;%i%%%%ﬁﬁscﬂ@%?n ssﬁbg{i%éﬁg cRosen
from halo§ei (&' e egisallikaserriniieemicirgienf aivy 61as dersoisomenetbomsiaot dmikeire of
stereoisomesigfaHns \VAE=N(To iglogic cept It thereof, for manufactyring a
medicament for ?ﬁgﬁi%?rﬁeﬁ%&%%%l{k‘?d %%?e%tjs&ﬁ#)és%%té%igﬁ%@gﬂgﬁg?g E’%Fﬁ p%ru{ﬁ%ué‘?ﬁ?ﬁfg?mula I
as defineti@#fbre, in any of its stereoisomeric forms, or a mixture of stereoisomeric forms in any ratio,
or a physiologically acceptable salt thereof, for use in the treatment of pain, a method of treating pain
which corrigrglses g]d({ninisterin to.a subject in need thereof a compound of the formula | as defined

afore in any of 1t SteraBrSGnBHE fOMHLY 8PS Hritkttrs ofStenaridarHeine formslipaamyrdtioftor a
physiologicatyraoceptatiessait thedenfiias well asepharmaseuiical samresiion fankse i the
treatment &w&?ﬁi@h‘@{wm{%ﬁ%@@ig% a cognpglép?ﬁof the formula | as defined afore in any of its
stereoisomeric forffis, OFa mixture Bt Serabislm 8RS h & nfail Btis 26 B pRysiBlalficahy acceptable
salt theredteenad 26 ghfinmtadeutically acceptable phsriendfgioups QEsMBSIIUANTS CARLGEUL several
times int , rmula | such.as, for ex le, alkyl substituents, they can all
independ%(,;.:1(tjl:)%gcg‘Hc?r%(::'rg gﬁﬁt%ﬁ@ﬁ\% ﬁ;a‘g} inc %%?33 ?ﬁlgﬁlgﬁa&%eand can in each case be identical or
different. 5 Alkyl groups can be linear, i.e. straight-chain, or branched. This also applies when they are
part of anofer; QreH) SJ{,} e mple an alkyl-0- group (alkoxy group) or substituted amino group, or
when they are substituted, for example in the case of an phenyl-(Ci-C4)-alkyl- or
(C3-C7)-cydlalRyupdicoa) ik yicegrot prviens ubstithtecsaliid groupsinthef shibstitmehts, can be present in
any suitable positions. Examples of alkyl groups are methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, isobutyl and tert-butyl. Examples of alkyl-0- groups are methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, sec-butoxy, isobutoxy and tert-butoxy. Alkenyl groups, i.e. unsaturated alkyl
groups which comprise a double bond, can likewise be linear or branched. The double bond can be
present in any position. In one embodiment of the invention, the carbon atom of an alkenyl group via
which the group is bonded to the nitrogen atom in the group 1zeR8N, is not part of the double bond.
Examples of alkenyl groups are prop-1-enyl, prop-2-enyl (allyl), but-2-enyl, 2- methyl-prop-2-enyl and
3-methyl-but-2-enyl. Examples of cycloalkyl groups are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl
and cycloheptyl. Cycloalkyl groups, including cycloalkyl groups in cycloalkyl-alkylgroups, can be
unsubstituted or substituted by one or more, for example one, two, three or four, identical or different
(C1-C4)-alkyl substituents, for example by methyl substituents, which can be present in any positions.
In one embodiment of the invention, cycloalkyl groups are unsubstituted. Examples of substituted
cycloalkyl groups are 4-methylcyclohexyl, 4-tert-butylcyclohexyl, 2,3-dimethylcyclopentyl and
3,5-dimethylcyclohexyl. Examples of cycloalkyl-alkyl- groups, which are bonded to the remainder of
the molecule via the alkyl moiety as is symbolized by the terminal line (hyphen) next to the alkyl group
which represents the free bond in the group cycloalkyl-alkyl- and generally in groups composed of
subgroups, are cyclopropylmethyl-, cyclobutyl-methyl-, cyclopentyl-methyl-, cyclohexyl-methyl-,
cycloheptylmethyl, 1-cyclopropyl-ethyl-, 2-cyclopropyl-ethyl-, 2-cyclobutyl-ethyl-, 2-cyclopentylethyl-,
2-cyclohexyl-ethyl- and 2-cycloheptyl-ethyl-. WO 2009/043495PCT/EP2008/007953



6 Phenyl, heteroaryl, pyridinyl and phenylene groups can be unsubstituted or carry one or more, for
example one, two, three or four, of the indicated substituents which can be identical or different and
can be present in any positions. Besides that, in a pyridine ring, as well as in other suitable
heterocycles, a ring nitrogen atom can carry an oxygen atom and the pyridine moiety be present in the
form of a pyri e’ -’8%3‘5%. In monosubstituted phenyl groups the substitu%%?@gﬁﬁ%@? e 2-position,
the 3- position or the 4-position. In disubstituted phenyl groups the substituents can be in 2,3-position,
2,4-position, 2,5-position, 2,6-position, 3,4-position‘or 3,5-position. In trisubstituted phenyl residues the
substituents can be in 2,3,4-position, 2,3,5-position, 2,3,6-position, 2,4,5-position, 2,4,6-position or
3,4,5-position. The free bgnds in the divalent phenylene group representing the group A, via which it is
bonded to the adjacent gfo upsan bepresent in any positions, and phenylene can thus be 1,2-
phenylene (orthogphenylene), 1 -phény%@ei (meta-phenylene) and 1,4-phenylene (para-phenylene)
which groups can all B unstibstitéled or sébstituted as indicated. In case a phenyl group or any other
group is substituted hy-nitrg.the total number of njtro groups in a compound of the formula I preferably
is not greater thaff two. E} ampi%@ of phenyl groups which can occur in the compounds of the formula |
and represent R2, for exgfple,sare unsubstituted phenyl, 2-fluoro-phenyl, 3-fluoro-phenyl,
4-fluoro-phenyl, 2-ch|oro-ph£3hy5SE%hloro-phenyI, 4-chloro-phenyl, 2-bromo-phenyl, 3-bromo-phenyl,
4-bromo-phenyl, 2-methyl-phenyl (o-tolyl), 3-methyl-phenyl (m-tolyl), 4-methyl-phenyl (p-tolyl),
2-trifluoromethyl-phenyl, 3-trifluoromethyl-phenyl, 4- trifluoromethyl-phenyl, 2-methoxy-phenyl,
3-methoxy- I%en. |, 4-methoxy-phenyl, 2- trifluoromethoxy-phenyl, 3-trifluoromethoxy-phenyl,
4-trifluoromethoxy-phenyl, 2- acetylamino-phenyl, 3-acetylamino-phenyl, 4-acetylamino-phenyl,
2-cyano-pReifiyif8nilzasoutieh grmbsy anbspieed b e Sugifn srepHeagliczlragiierebhenyl,
2’5'diﬂUor%QB@ﬁ%’e@t@ﬂ#ﬂé@r’i%@ﬁ?ﬁ&lo?éﬂ%@?f@h@%h@f[?'rfﬂjﬂ%}ﬁ%ﬁﬂﬁnw, 2,3-dichlorophenyl,
2,4-dichloro-phenyl, 2,5-dichloro-phenyl, 2,6-dichloro-phenyl, 3,4-dichlorophenyl, 3,5-dichloro-phenyl,
2-chloro-3-fluoro-phenyl, 2-chloro-4-fluoro-phenyl, 2- chloro-5-fluoro-phenyl, 2-chloro-6-fluoro-phenyl,
3-chloro-2#iligrerplenytodahimitiNdftlisika: phenyl, 3-chloro-5-fluoro-phenyl, 4-chloro-2-fluoro-phenyl,
4-chloro-3-fluorophenyl, 5-chloro-2-fluoro-phenyl, 2,3-dimethyl-phenyl, 2,4-dimethyl-phenyl, 2,5-
dimethyl-phenyl, 2,6-dimethyl-phenyl, 3,4-dimethyl-phenyl, 3,5-dimethyl-phenyl, 2,3- WO
2009/0434%5RENERLOVBIIB0TITRWhiimetncgiipliera b stititieh bthorg-phetsye Eentirakehoxy-phenyl,
2,6-dimethgiuplienylp 3ifudimethxsphenyhand dr-@nelhunyphambronhgigroary! group

representing the group R2 is preferably a residue of a 5- membered aromatic heterocycle which
comprises BREMGHERRO IR H¥85en Forr nifbyel ol g srtndirtr Y A8 ikg Hetdroatoms one
of which iszapitasgen.atom and the other of which is chosen from nitrogen, oxygen and sulfur, or a
residue of a 6-membered aromatic heterocycle which comprises one or two ring nitrogen atoms. The
ring heteroatoms can be present in any suitable positions. Examples of heteroaryl groups are pyrrolyl

(1H-pyrrolyR), Rir&tiyarehisphenigh(trie e ietidardiyl ¢aphintirizond yapyraiopntiaH pyrazolyl),
oxazolyl (g obib)efrRazbfh(inznyar idlo faiRzel ¢ Jikipanhild dRaiiipr b 2-thiazoly L)
pyridinyl (pyrldj/g, pyridazinyl, pyrimidinyl'and pyrazinyl, which can all be substituted as indicated. A
heteroaryl 38 r@piﬂe%@ﬁ’ti the group R2 is preferably bonded to the sulfur atom in the group
R2-S(0)2- via a ring carbon atom which ring carbon atom can be present in any position. For example,
a furyl group can be furan-2-y1 (2-furyl) or furan-3-y1 (3-.fugyl), a thiophenyl (thienyl) group can be
thiophen-2- is(éhﬂ%é” e fﬁfgé%%s@fé?{ﬁq}%é?é j% ?ﬁ?lla‘}a-.%%i] roup can be imidazol-2-yl,
imidazol-4-y1 or imidazol-5-yl, a thiazolyl group can be thiazol-2-yl, thiazol-4-y1 or thiazol-5-yl, an

isoxazolyl &QE%&%&R%&% _ in},—)Q:{:{i{é{%ﬁ:gﬂ(ﬁrdS@QﬁBi.é_lgg:r.% @%g%%ﬂ&%ﬂﬁ-%ﬁbe

pyridin-2-y1 (2-pyridyl), pyridin-3-y1 (3-pyridyl) or pyridin-4-y1(4 substituents in
substituted“abtkghriCgroupakanybd érﬂﬁﬁ%gyﬂ)cf&ﬂ&ﬁﬂ?@ -GmePiyhn-2-y1 group and
thior;hen-Zgﬁérgjpcm @@fﬁ%ﬁﬂéﬁ@%g?ﬁamﬂm@-@g%mﬂ @?@@EM@@HRQE?}*}@/OV 5-position,
in a furan-3-y1 group and thiophen-3-y1 group in the 2-pgosition or 4-position and/or 5-position, in
an imidazé?*%'—?@%ﬁﬂbqﬁ B titiﬁtﬁgt%nggﬁo%mbeoéﬁaﬁﬁc ] -B%%ﬁ%hﬂd;ﬁyﬁ@%idazol-myl group
in the 1-positiefitaedi®r 2-position and/or 5-position, in an imidazol-5-y1 group in the 1-position and/or
2-position and/or 4-position, in a thiazol-2-y1 group in the 4-position and/or 5-position, in a thiazol-4-y1
group in the 2-position and/or 5-position, in a thiazol-5-y1 group in the 2-position and/or 4-position, in
an isoxazol-3-y1 group in the 4-position and/or 5- position, in an isoxazol-4-y1 group in the 3-position
and/or 5-position, in an isoxazol-5- yl group in the 3-position and/or 4-position, in a pyridin-2-y1 group
in the 3-position WO 2009/043495PCT/EP2008/007953 8 and/or 4-position and/or 5-position and/or
6-position, in a pyridin-3-y1 group in the 2- position and/or 4-position and/or 5-position and/or
6-position, in a pyridin-4-y1 group in the 2-position and/or 3-position and/or 5-position and/or
6-position. In case a heteroaryl group comprises a ring nitrogen atom which carries a hydrogen atom
or a substituent, such as in the case of a pyrrolyl, imidazolyl or pyrazolyl group, in one embodiment of

the invention, the substituent on such a ring nitrogen atom is chosen from (01-C4-alkyl and CF3, in
narticiilar from (Ci-CAN-allenv/l and thea crihetitiiente on rina carbhon atome are ac indicated Evamnlaec nf



WO 20091043495PCT/EP2008/007953 9 separated from the ring nitrogen atom via which Het is
bonded by at least one ring carbon atom, for example by two ring carbon atoms. In the group Het one
or more, for example one, two, three, four or five, identical or different (C1-C4)-alkyl substituents, for

example metwg)%}#)ﬁéi}yﬁgts, can be present in any positions, independer};[yrggp%%% ,9%’%9” on all ring
carbon atoms and/or on a further ring nitrogen atom. If a sulfur atom is present as tu i

rtherring
heteroatom, it can carry one or two oxo groups (=0), i.e. it can be present in the form of a sulfoxide
group -S(0)- or a sulfone group -S(0)2-. A benzene fing which can be fused to the heterocyclic ring in
the group Het, can be unsubstituted or substituted by one or more, for example one, two, three or four
identical ot different substituents as indi ich can esent in any. pasitions..In one
embodimelr"li?%oefr aéyﬁgrla@ean{ﬁnsﬁgiﬂ%em%%r%%ﬁ%%&gg\%ﬁ%%h caﬁg%(g%useﬂji to t%% %eterocy(ﬁti:c ring, is
unsubstitutesieErariplesiohthenitosRr Ca v il Pr/AfiprR SIS L BP0 ERPy rrol-1-yI,
2,3-dihydrqf&ﬁi§9ggg@p,-%%} pyrazglidingd-yl, imidazolidin-1-yl, oxazolidin-3-y1 (1,3-oxazolidin-3-y1),
thiazolidin-3-y1 (1,3-thiazolidin-3-y1), piperidin-1-y1 (piperidino), 1,2,3,4- tetrahydropyridin-1-yl,
1,2,3,6-tetrahydropyridin-1-yl, 1,2,3,4-tetrahydroquinolin-1-yl, 1,2,3,4-tetahydroisoquinolin-2-yl,
perhydropyimiginkytiied bbniatiabydio pyravicikyd, Bipesaainky biperyaibetdatoxazin-3-yl,
morpholin-4-y1 rpholino), perhydrol,3-thiazin-3-yl, thiomorpholin-4-y1 (thiomorpholing),
perycroaTBE LA A S I ra R ma  h ERo R P iy,
which can attibk thesgtustifutet!io bsubetitindtidyraky|-Subdiiue mucontopie crmisrdaingearbon atoms
and/or on theyring nitragen atom vig,whichJhe-greues BoLRanded dahe gou ASE)Ry andor

which can carry on the ring sulfur atom one or two oxo group, and thus can also occur in the

compound3BRHEAGTRIDIR T R oup SURRIER S2methiipRbtiambi.ge or more
3'meth)g'ﬁkﬁl@?}ﬁiﬁiﬁ%bﬂ&éﬁef@ﬁ%@%@ﬁﬁﬂdﬂﬁk%mﬂsﬁ%iﬁ@@ﬁ@dmﬁf@ i@t:]e}sldkene réng canl be
cis-2,6-dimethy|-piperidin-1-yl, 3,5-dimethyl-piperidin-1-yl, ¢is3,5-dimethyl-piperidin-1-yl,

ety DR T e o er IS & e T G g e e o
cis-2,6-dinutieyem erdiuiinetiy c BB afifrethyaiugpholin-Ly)k atied3 Bedinfietigrnetinpholin-4-yl,
1-oxo-thiomorpholin-4-yl, 1,1-dioxo-thiomorpholin-4- yl or 4-methyl-perhydro-1,4-diazepin-1-yl, for
example. WO 2009/043495PCT/1P2008/007953 10 Halogen is fluorine, chlorine, bromine oder
iodine, prefeaibiypfiiie HrIcoemsE & FBTomPe? MGV SfT IR RATREIPERRIMRNITIRDresent
invention inchses Rl sisreaisaipeiitceunseiithe, companndsofiedonaulamsntemel asymmetry
that are present in the compounds of formula | can all independently of one another have S
configuratiHﬁ S fjtifation. The invention includes all possible enantiomers and diastereomers
and mixtures of two or more stereoisomers, for example mixtures of enantiomers and/or

diastereomel e/ alion EaiSnehaniole alE: YIRS favelYigB R atimericall pure

form, both as fevorotatory and as dexirorotatory antipodes, in the form of rac,emates and in the form of
mixtures oPtechiis StRIRBIPRBASINTAIMEIBE2IM b GRS RURIMEAS ISsMBHSANKBAvEhEon

includes boih e sisiarmanshineidrans freeas welasiminiuieaphihese faimsimalhetios. If desired,
the preparation of individual stereoisomers ¢can be carried out b)é_seigarati n of {51 mixture of jsomers by
SRR ORE D)

customary FREHRSHRA I hIR RRER BRSNS Bt FED{HE UIs KRR e hemically
uniform stastithg matenials derddinsynifiesis; anpybiarshsetdstivedyrithesisoOptiarally afderivatization

can be carried out hefore.,a separation_of stereo . i f ' oisomers
can be carﬁteeorlegb Gt the é%g%go @f %ﬁg E%ﬁpét%ﬁ%@ﬂ@%?ﬁ}}% %@gg %g’ﬁa{g%{fg grig %n?%grﬁrﬁediate

during the 8yrtinbeisnateuiina coorpaitdndridasdn thaioaadme fdanBbh tNeieBIPpBuRERS? formula 1. If
the compounds, i iR farRWa-heantaln RIRQE B18FE AGHIG Of RASISEENMARS NANtRR also includes

the corresponding physiologically or toxicologically acceptable salts, in particular the pharmaceutically
utilizable sHREUTRGE StRECERPPEURILTBYR 3OMTEIL %rﬁaﬁ‘%‘ﬁiaﬂi%ﬁaﬁ?&aﬁ%@%aﬁ%e present on
these groupsaitd, cavd beptized asaniching sedbptithieniioneas alkali metal salts, alkaline earth metal
salts or as ammonium salts, for example. Examples of such salts are sodium salts, potassium salts,
calcium salts, magnesium salts or salts with ammonia or organic amines such as, for example,
ethylaminéf gthapslanminesiifisthisnuiamipeiosevaiad ioigsnCoermpaopogreistied ffarmdel Bugiich contain
one or morg.bagic toHRs. L, GLONBS WNCH ¢R1) BS PEYRRISShEAHPSIERSSIHARG fande used
according to WO 200 /0434§3{5PCT/EP20'08/O 953 11 the invention in the form of their acid addition
salts with ifftstdafiRaB ORI SEARIBRRARFIE S35EHR WiRkobRS §&EERbride, hydrogen bromide,
phosphoric acid, sulfuric acid, nitric acid, methanesulfonic acid, p-toluenesulfonic acid,
naphthalenedisulfonic acids, oxalic acid, acetic acid, tartaric acid, lactic acid, salicylic acid, benzoic
acid, formic acid, propionic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid, pimelic
acid, fumaric acid, maleic acid, malic acid, sulfaminic acid, phenylpropionic acid, gluconic acid,
ascorbic acid, isonicotinic acid, citric acid or adipic acid. If the compounds of the formula |
simultaneously contain acidic and basic groups in the molecule, the invention also includes, in addition

to the salt forms mentioned, inner salts or betaines (zwitterions). Salts can be obtained from the
comnntinde of the formiila | by crictomaryy methode which are known to the narenn <killed in the art for



WO 2009/043495PCT/EP2008/007953 12 In one embodiment of the invention, R1 is R2R6N. In
another embodiment of the invention, R1 is Het. R2 is preferably phenyl or heteroaryl which can both
be substituted by one, two or three, preferably by one or two, identical or different substituents. The
substituents on R2 are preferably chosen from halogen, (C1-C4)-alkyl, trifluoromethyl, cyano, alkyl-O-
and (Cl-C4)-%if<)y%9@8f‘|§lgé, more preferably from halogen, (C1-C4)-alkyl, Frﬁﬁ%%%@%ﬂﬁ%nd
(ClI-C4)-alky1-0-, particularly preferably from halogen, (C1--C4)-alkyl and trifluoromethyl, more
particularly preferably from halogen and (C1-C4)-al§yl, especially preferably from fluorine, chlorine and
(C1-C4)-alkyl, more especially preferably from chlorine and (C1-C4)-alkyl, for example from chlorine
and methyl

n one embodiment of the invention, R2 is phenyl or heteroaryl which can.both be
bttt SR ARG R RS by A AR g SR R PR PHE S B horme

atoms. In dhefheeqrabiodimentef thelipyintiomnRods:pdngOr hetepdatybwhishraggrboth be
substitute ' I f ' ian, ' which can
Do SUbStL o O e TRt Ny e breToran & S bstiaLa n orhe hemioned
ways. In afietHes erftybdintent ol ®iihveREBH - R2-fs delkvbpy whien cxplpalisdtithted in any of the
mentionedayaysapa-pieferabbtitsubslituiediin amy: ef themmentionedwayssRBiRAyRS5 and RS are
preferably chosen from hydrogen, qalo(%e é&l-c4 -alk%/I anf_iI C1-C4)-alk I-Oi-,,more é)referably from
hydrogen,ﬂﬁfﬁﬁ@wggﬁgif’éﬁc%@gm%-, [%I(’I GIGHY HrEFeTAD r@ﬁ%’ﬂyaﬁéﬁ‘y aFEPRBYeR; wherein
halogen repregenting R, B4R amd tRE-pueferdbbnisifaarindiopk Chigringsmeozermiélerably chlorine.
(C1-04)- Alkyl representi . anc eferably | i-C4) -0- representing
R, Re, RE AR BB R s e B A I e ave

hydrogen and the others of the groups R3, R4, R5 and R6, which can be identical or different, can

have any %tﬁé%%%%‘@é{ MeNas IR ding RydaensitnaRs embodimamiefhigdnyantion, at least
one of the Ig{gups 3, R4, R5and R6 is got wydrogen and the others of the groups R3, R4, R5 and R6,

which can B MERREIBeHiIRERRNLRhA08 dRYIRRYH GrARRFRSEThEARKIBRR PRy dtogen, i.e., in
this embodimestribhedhenreoethagearying RS BrhdREand Heawhikbhg depigiediniVDthe

2009/043495PCT/EP2008/0 13 formula |, i itu I e sfituent. In one
embodimeRt ot SeEiﬁ\r}éQﬁ |<§R%%E%P %ﬁ% gﬁﬁés%ﬁn\éﬁ %‘? %%5%5@5&&%@(%%%%%% of the
groups R3R4, Reamilerafaikaii byelpga@icap@ihieays rideperiehia)/vl cdriothsh @hosen from

halogen, (%ﬁ@iﬁgﬁﬂﬂgﬂy%ﬂﬂ‘ﬂhﬂtﬁx@cﬂﬁé% 21-C4)-alkyl-O- or from the groups comprised by
any of the preférred definitions of R3, R4, R5 and R6 which are different from hydrogen, and the

others of the groups R3, R4, R5 and R6 are hydrogen. If one or two of the groups R3, R4, R5 and R6
are not hyg@regapidbesegiodnsican s eitberihergtpyh Ralebltybcitogeiip RYaehexgt the group R5
only, or the group R6 only, or the groups R3 and R4, or the groups R3 and Rb, ar the groups R3 and
6, or the STETE IR i HARe GBS A L A R SR s of e
groups R3gR4pRIand®erthiershikiieg loydidipiituied by onewo oictiee YraeyasRE R, RBand R6 are

not hydroggep. e & uBSHRL TS At % KNS NAGIQUB LAY, R DEGRNPIR R or the group
R6 only, or the &roups R4 and R5, or the groups R4 and R6, or the groups R5 and R6, more

preferably SHPRIEE§r NHRFIMIE SN REY B RESHIPr IROBFRIPIREBINYE 8 ¥ groups R4 and
FES, or the @Wﬂﬁ@é@%ﬁﬂﬁd&@i gwﬂgfIa{é/mf?ﬁ@%m@itmaﬁhprgm%@?dww@ﬁa@@up R5 on(;y, or
the groups R4 and R5, more particularly prefer either the .R5.only of the groups R4 and R5,
the others SPHES G AT I Rt e oy TR BB RE I s vomtion,
R5 is diffei@fAtdnmmstimyidyotdre syidisahpbendt opcloalsgen k yCisB4palkyhitriflace drordlyl feyano and
(Ci-C4)-a'%Mlcs%ngjs(_a@twg%@@msmé%—é%@z@"ﬁ%a@aﬂa@ggm&ﬂmws Riferaply from

halogen and (Ci-C4)-alky1-0-, particularly preferably from halogen, R4 is chosen from hydrogen,
halogen, (Grecdyaiign) wmddrme iy gfanHs %wf@e%@?ﬁ@i@ﬁé}e@d@ therd"RY8rogen, halogen,

(Cl-Cﬁ)-?lgy&safam(yﬁ?ﬁ)ﬁH@/h (?Qnemﬁqrpég&fg@%ﬁﬁj@sbo%ﬁg%@md eér@agid%r@@ralkyrll-on
particularly prefera rom hydrggen an 1-C4)-alkyl|-O-, R3 and R6 are rogen, wherein
halogen re Fé@éhuﬁéﬁg %h%?%’p% \¥ %‘%l?cyﬁﬂe Sygﬁlb?ﬁimﬁm@p%%ﬁé{%hlorine,
(C1-C4)-alingdtrehrésamtiog &4/ iexithidr, RE priefemabi-tshylethyty aioby G Led)-alkydydlomrisenting R4
and/or R5 eraply, | OXN. N 1 im of the invention, one or two of the groups R4
and R5 arég ilrn e’p?(gn gﬁ?ﬁ%ﬁﬁ 0%%%2@%%% ﬁggrpdgen, chlorine and methoxy and the others
of the substituents R3, R4, R5 and R6 are hydrogen, wherein at least one of the groups R3, R4, R5
and R6 is



WO 2009/043495PCT/EP2008/007953 14 different from hydrogen. In another embodiment of the
invention, R5 is chlorine and R3, R4 and R6 are hydrogen. In another embodiment of the invention, R4
and R5 are methoxy and R3 and R6 are hydrogen. R7 is preferably chosen from hydrogen and
(C1-C4)-alkyl re preferably from hydrogen and methyl. In one embodiment of the invention, R7 is
hydrogen. In ‘axrr%%ﬁ%egrry)eé% %diment of the invention, R7 is chosen from‘(Ci-Eﬂ?%Wl%?}?%??&gﬁ
(C3-05)-alkenyl, preferably from (C1-C4)-alkyl, and can be methyl, for example. R8 is preferably
chosen from (CI-C4)-alkyl, (Cl—C4)-aIkyl-O-(Cl-C4§-aIkyI-, (C3-07)-cycloalkyl,
phenyl-(C1-C4)-alkyl-, indanyl and pyridinyl(C1-C4)-alkyl-, more preferably from (C1-C4)-alkyl,

(C3-C7)-cygloalkyl, phenyl-(C1-C4)- alkyl- and pyridinyl-(C1-C4);alkyl-, parti ly preferably from

(Cr-cay e e A A B A e DA B, o e
substitutedcasimdichitedxavple@mbbdinisraopiieunveifierndieatpd meibriibronis drebeepresenting
the group B2 jgdesidys Qfiferameimbersd R pnalia, heierrpeiaiRichemBESASIORFLINg heteroatom

chosen from nitrogen, oxygen and sulfur or two ring heteroatoms one of which is a nitrogen atom and

the other OPYURIER IrehaSenalic Fitdy = BRRIR N lREPSHR(ES il SAROSE 3 Gt ¢l Ehdicated
with respeghtethg-graumRadnrRneinaenbadigestot taednyentianihe groumheiaioarydds the group

thiophenyl (thienyl) or a.residue of a 5-memhered aromatic heterocycle which comprises a ring
nitrogen atimgﬁé%&égﬂféﬁﬁglp ﬁﬁ@ﬁgf Povaﬁ(gﬁ*? a%;gssgh@ r%kngi; %kgoeggﬁ%gx%{&eohs 'gﬁa’s%ﬁugﬁ which can all
be substitmedimmiﬁwe@mﬁhimegbediammg&myﬁ@yfIgrangmmbaﬁimem o&mmention, the
group hetejoanddmshosendeamdhiopsenditiens Buiaol. Apitagalyb oxazoldisexgzolyl and
thiazolyl, préferably from thiophenyl (thienyl), oxazolyl, isoxazolyl and thiazolyl, more preferably from
thiopheny! {tRiéwifl R RAEOW SRiHREIBR FURRHIc@RIT Brebs AbR HrorRapisphehyl TtRRHIP and
iSf0>r<]a29lyl,mmgfa@r{.hﬁ?bﬁﬁtﬁﬁq@ia,mr?i@mh vzgi-tlas,Ee,sg;ﬁﬁéitrgmaj@i%h%n@ﬁqwﬁmbodihment
of the invention, is thiophenyl (thienyl) which can be supstituted as.indicated with respect to the
aroup . FYASE A P BRI AF TG SR A u P ED 0BIBB7 88 Felfotny. in
particular gistienngcand, cam he thiephEnr2any (Déiieny))eodthiophderd-yan(3ntiedryl),2n particular
thiophen-2:yl 1 ' of the.i [ IS | ' 3 tituted as
indicated wit e'#gggpﬂegctﬁ%?%@%%g% R2, ﬁo’tgg)xﬂa%%%ﬁbgy(ﬁwglt(?ri %@gg%&%ﬂﬁﬂ%ﬁ%ﬁ%ﬁﬁg by methyl,

and can béAsa@IsIzlone) aistagEtunRy Ta RbRaz8isslalityisd e ithstbiad asindisatadother

embodimep{ @idbe, i@M@HyaﬂoBa & BHazahdvisipaan s atstitbiestas, indicatachiwibeespect to the
group R2, for example by chlorine and/or methyl, in partf%gég,{r){b% megﬁyl, and can be thiazol-2-y1 or
thiazoh 4-y 67 IR GRTBEPHEHAY IR IR BIE A S KSR V&M o, Het is a

residue of Bxaepdey o phemg Pleres whichenbereoin thmenthpoethdetdridey tlemdidchasdaturated or

do ey ohphemarmhares) . i e o
SR AL R e e e e

nitrogen, okytyencapbesiiiut-aereinhBayufrghiasnpbanytatryldae eihenylbXobgeoups e@miwhich can
be substitiag by Qpa&MaLEislaBtca O difeiemiAGkSril-allkidavbstiteanis pardomhiahip benzene

ring can be fused wherein the benzene ring can be substituted by one or more identical or different

substituenfs BRISEPRBM HRIFYER, CIEDARGIV R ReMb oM BN TRENGTREFB BB diment of the
invention, Ni@tisamegigupteinginmbnasycly-bimamperediferyerhbaredanéthmepiiered sterocycle
which contains one double haond,within the ring.and contains,a ring nitrogen atom via which the group
et s bond oS e oy Bl R R A R BB &0 Chosen rom
nitrogen, oxgefeiaanitospifenylheasatrndnfheom datrebigrine-pheny okoroomsicand which can

be substityted By pRgar MAFEEeHMiSa) 05 difiaantd Phsrabul s iitusnts, nsldoumhish.a benzene

ring can be fused wherein the benzene rln%‘;an be substituted by one or more identical or different

substituenBfERBs PG ARG CREATRIP-RRE Bt tbroriEtATR RRemdtier SiRbKERNent of the
invention, pletigladesiloeierbapmanocydicibrnespresad, 6-mapheredaeryinemassamheterocycle
which contains gne double bond within the rin d contains, a,ring nitrogen atom via which the group
Net s bonbiR W e U, B Gtch LA COLER s HEARE e ReReSahom choser from
nitrogen, O%ygm%ﬁd@mmhmé@qhmcsﬁﬁhmmnhew.é&W@l@eZeﬂuwmgybtﬂashMMhich can
be substityfgd- 0y, AR RTINS AISIHSE o-phenyl, 4-chioro-2-fluoro-phenyl, 4-chioro-3-flucro-

phenyl, 5-chloro-2-flucro-phenyl, 2,3-dimethyl-phenyi, 2 4-dimethyl-phenyl, 2,5-

dimethyi-phenyl, 2 6-dimethyl-phenyi, 3,4-dimethyl-phenyl, 3,5-dimethyl-phenyl, 2,3-



WO 2009/043495PCT/EP2008/007953 16 or different (Ci-C4)-alkyl substituents, and to which a
benzene ring is fused wherein the benzene ring can be substituted by one or more identical or different
substituents chosen from halogen, (Ci-C4)-alkyl and trifluoromethyl. In another embodiment of the
invention, Net is a residue of a monocyclic 5-membered, 6-membered or 7- membered heterocycle
which is saturaetf 5t Hohtains a ring nitrogen atom via which the group Flet B BYREEH S the group
-A-S(0)2-, and which can contain one further ring heteroatom chosen from nitrogen, oxygen and sulfur
wherein the sulfur atom can carry one or two oxo g|7oups, and which can be substituted by one or more
identical or different (C1-C4)-alkyl substituents. Preferably, Het is a residue of a 5- membered or
6-membered heterocycle as specified, more preferahly a residue of a 6; ered heterocycle as
specified. $h@§hﬁ?ﬁ¥%ﬁ?&ﬁe§e‘%§ o%%hﬁﬁ}{éﬁ can éaf %Fgg%ﬁﬁ?ﬁﬁﬁﬁﬁm irregzé% 31y THosEN from oxygen
and sulfur piferdindtielsulticatorheanl cadydondioraihooxphgrdps, and more preferably is oxygen. In
one embodiment of the invention, the group Net contains a further ring heteroatom which is chosen

from nitrogen, oxygen and sulfur, and preferably is chosen from oxygen and sulfur and more
preferably fs G Vird EIMTER R HE RRBGSHRAUBIT Vid IWRIEHAP 888 Relfbtnded to the group

-A-S(0)2-, wheieindbe s aten ean darmhRec-orinm X ¢ gEauRs hinanatber epbediment of the

[ tion, th Net d t tain a furt [ t tom | dition to the nit t [
which the GHEBEPIBENGEH 5 Wb Crot HRUS TSI oA ROMBEN B Sy SLBITHEAE Wi can b

present in thel greugtdetiis/prafecatitpaneromonttieee nrdeygemere! préferably easidiveocdethree, for

example 0B Ql L MIRRIHSDIS DI N AIHRIGRRACKLI ARt BuNIRIARIDE dRuUPS. In one

embodiment of the invention, the group Net Is not substituted by alky ents. In another

embodimeht'®frthe hejeiberrmegr 60 Heerd suBstitatedpl anstisnpshxEntan ahy of the mentioned
ol e o .y
iazolidin-3-yl, piperidin-1-yl, 1,2,3,4-tetrahydroisoquinolin-2-yl, piperazin-1-yl, marpholin-4-yl,
hiomorph &AL e ML b TEAFE e AR HoH SN OB 21
1,2,3,4-tetabyioisatinalin(2:HipinerabinsbtylamdybHioBriazbghdidmer aholih:yl, more

'E)hrieofrirg1 rt;zgjlﬁ%\?‘%gﬁ%ﬁ ﬁ%ﬁ%ﬁgﬁfﬁﬁyﬁ%ﬂ%ﬁ%l% a%r(llg %lg%#p%ﬁﬁéﬁ?gﬁvﬁmh can all be

unsubstituteiewDy? 008/048RTBRCIIAP #0807 B5 3 Prefe sy toteg biodig Issiiysaiaents in any of
the mentiopgd, 18{0Ys GaNLaksE esrtAnibe:GeRRPHRSAbhe dasm Wan e thedarmef a group
such as 2,6-dirmﬁp%(§3%n-l-yl, Ci@?Z,6-dimethyl-piperidin-%-yl 3.5-dimeth I-pipg}%in-l-gll, cis-3,5-
dimethyl-pEBHERIEE), BoR ARGt ITH IO SR MR AT P g3 Y1
dimethyl-nforpiclindbhehdr githatiylgnembelind Wicpheh S dinethdnpd phiolophen 3-y! (3-
1-oxo-thiomorpholin-4-y1,or 1.1-dioxo-thiomarphplin-4syl, for example, In another odiment of the
invention, ﬁ“e‘?ﬁg ?hgppﬁo' R ]-Iyt%%{fghctaigné%e"@'l?%ézﬁtﬁ%éy ‘5?@@?&%3%?0%55 %%}ie_eﬁx:t[i]ﬁhgd ways. In this
latter embdifraeiv, et prsiefad Krivzelatphdivazg4vion téarbeSsvbstitie s o r(or-Gu)-alkyl
substituentg, is%x'ascs@%ﬁﬁ,%@&#@rr?ampépE@i&-ﬁbvé@n% HetlGidtdralodsmeshalingasand more

-y m

preferably is morpholin-4.-y1 which can be substituted by two met -I substituents, i.e. Het is chosen
from morpkeBYHyH SVadTmsth fRrRTINbIR-BYICiEnr YA RN Ag )p%é'f%r%tﬁﬁt@‘@ﬁﬁ%éh from
morpholin-<pktd fedimetndarerphaliss 4t angrdfedimeihy marpbatinybanebraone particularly
preferably from morpholin-4-y1 and. 2 6- dimethyl-maorpholin-4-yl, wherein 2.6-dimethylmgrpholin-4-y1
M R A RN G RN D et
s'Fereoisonmﬁiidqmtm'ﬂit@nwm_ﬂofaﬁmwémably &n@p_réaémrwm@rmﬁmmeﬁ—,ﬁtgrOUp in . .
dimethymgrpholBeti¥h andsissdosdimethdrnanialitsd. vh b apihasiembarime pidhe invention,

Het is cis-2,6-dimethyl-morpholin-4-yl. In another embodiment of the invention, Het is unsubstituted
morpholin-29§ities Gie/erbegitiion JIRE mpestin. Afasdmiserebey Herg i tRdRf Jupasiicr

unsubstitutaei/by PreiRIitRA epBPBIsissAREVIEIRE Imidiezpreseniinyemian orgairiiethambodiments
of the present invention anrx one.or moresﬁ%ruct I ﬁlements uch as groups $Pd gubstjtuents in the
of "St'tile

compound BPRRCRARTHE FaPeHiiRRed AdMR4RY HEPPRR G RARYRAE HEHEs or in any
specified eémbadtiazehdayidfangeain Heey @ -poeittrmaoeof thecsieifinmdspigSwhiploepemibationed as
examples af the.¢ herain all: INaLons-0 m refer initigns and/or
embodime%té?a%& %‘?3@5@%%%%%%@ %@%ﬂgﬁgﬁifgm res%ﬁngt ?néé%tgﬂ%é@gv%{]h respect to all
preferred doRideOnisast BrxiGRhAr! Ig@FhEIReeiRnsHing o fdpma ReRitivittiras sPsw#abisomeric
forms in allraligsy aneHibeinpbysinlaqigaly accariable sisidreRdupRiRg pf the Rrasantinvention. For
example, in one WO 2009/043495PCT/P2008/007953 18 embodiment of the invention the employed
compound is a compound of the formula I, wherein A is 1,4-phenylene which can be substituted by
one or two identical or different substituents chosen from halogen and (C1-C4)-alkyl; R" is Het;



Het is a residue of a monocyclic 5--membered, 6-membered or 7-membered heterocycle which is
saturated and contains a ring nitrogen atom via which the group Het is bonded to the group -A-S(0)2-,
and which can contain one further ring heteroatom chosen from nitrogen, oxygen and sulfur wherein
the sulfur atom can carry one or two oxo groups, and which can be substituted by one or more
identical or ditfetéft (E:32)-alkyl substituents; in any of its stereoisomericPfE)Wﬁ@,?‘l}ngﬂFﬂﬁ%ture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof In another embodiment
of the invention the employed compound is a compgund of the formula I, wherein R2 is phenyl or
heteroaryl which can both be substituted by one, two or three identical or different substituents chosen
from halogen, Cl-C%—.%Ik I a’?:gg tri Iuorotmethél' twa of the groups R3, R%ﬁl? and R6 I hydrogen
and the otREF B "G ?Igé Ol PR P RE N RIBR AT In b peNdaHt ST ALR BHL I Shér can be
identical ordifferentndferchpseiidroantydrogesthal egern( Ci@4fiatkyhandWCivEdradkyiu-; heteroaryl
Is a residug.qf.a %98&%%"&%/5‘%%8@&?%}%%%&%&%9&%‘%% gﬂ?ﬁs‘%ﬁ%saggs gng heteroatorn
chosen from nitrogen, oxygen and sulfur or two ring heteroatoms one of which is a nitrogen atom and

the other ofs¥BIeRNS BFO4eRTFOITREGUERD SilyeRenAasumiichrarnipefilyskeedisyRiany drms, or a

mixture of stgrapisemeniciosnmimanydatio.Opaprhysielegicaly acseptahile saltiheraafe WO
2009/043495PCTTEP2008/007953 19 In anather embodiment of the invention the emplogi%d
i

compoundS&'EBMBRIE S LSRRG SWRSFEHTA MY DHR AR ASTRAREAEAR FeLM5&Ruted by
one or twofidenticakny-differentistbstitugatdchasto:froh MMalpgky! aadd Gk-€4)satkynRIds Het; R2 is
e o PSR IRl D s e 0 i ek e

in the compounds of the formula | and represent R?, are thiophen-2-yl, thiophen-3-yl,

3-chloro-thiophen-2-yl, 4-chioro-thiophen-2-yi, 5-chloro-thicphen-2-yl, 2-chloro-

thiophen-3-yl, 4-chloro-thiophen-3-yl, 5-chloro-thiophen-3-yl, 3,4-dichicro-thiophen-2-

yl, 3,5-dichloro-thiophen-2-yl, 4,5-dichloro-thiophen-2-yl, 2,4-dichloro-thiophen-3-yi,

2 5-dichioro-thiophen-3-yi, 4,5-dichioro-thiophen-3-yi, 5-chloro-1,3-dimethyi-pyrazol-

4-yl, 1-methyl-imidazol-4-yl, 2 4-dimethyl-thiazol-5-yl, 2-acetylamino-4-methyl-thiazol-

5-yl, 3 5-dimethyl-isoxazol-4-yl, pyridin-2-yl, pyridin-3-yl and pyridin-4-yl.

Examples of phenyi-(C1-Cy4)-alkyl- groups are benzyl, 1-phenyl-ethyl- and 2-phenyi-
ethyi-. Examples of pyridinyl-(C1-C4)-alkyl- groups are pyridinyl-methyl-, 1-pyridinyl-
ethyi- and 2-pyridinyl-ethyl-, wherein the pyridinyl group can be pyridin-2-yi, pyridin-3-
yl and pyridin-4-yl. Examples of indanyl groups, which are preferably bonded via a

carbon atom in the 5-membered ring, are indan-1-yl and indan-2-yl.

In case a group Het representing R, which group is bonded to the sulfur atom in the
group -A-S(0).- via a ring nitrogen atom, is a residue of a partially unsaturated
heterocycle, it is non-aromatic and contains one or two double bonds, preferably one
double bond, within the ring which double bonds can be present in any positions. In
case a benzene ring is fused to the heterocycle, a double bond is common to both
ihe heterocyclic ring and the benzene ring. The further ring heteroatom which can be
present in the group Het in addition to the ring nitrogen atom via which Het is
bonded, can be present in any position. In one embodiment of the invention, the
further ring heteroatom is present in a position which is not adjacent to the ring

nitrogen atom via which the group Het is bonded, i.e., the further ring heterocatom is



two of the groups R3, R4, R5 and R6 are hydrogen and the others of the groups R3, R4, R5 and R6,
which are independent of each other and can be identical or different, are chosen from hydrogen,
halogen, (Ci-C4)-alkyl and (Ci-C4)-alkyl-0-; heteroaryl is a residue of a monocyclic 5-membered

aromatic hete‘/‘r]ocyg%lgejg\i\/sm)%h comprises one ring heteroatom chosen from rytrlqj%gn oxygen and sulfur or
two ring hetefdatome one-of which is a nitrogen atom and the other of which'is c%jgs%n Fom nitrogen,

oxygen and sulfur; Het is a residue of a monocyclic 5--membered, 6-membered or 7-membered
heterocycle which is saturated and contains a ring ﬁitrogen atom via which the group Net is bonded to
the group -A-S(0)2-, and which can contain one further ring heteroatom chosen from nitrogen, oxygen

and sulfur wherel 118 Shikt Ao, SR SR NS I1INGL0Ka BLOHDSH AN MIIFLERR e sybstituted by
one or mofre fdentical or différe I- f)-a 'yI substituents; In any of its stereoisomeric f0rms, or a
mixture of stebeoisomerfoferas inealny witicirar eephysisugicallytheceptiabléat sitehergoten another

embodimeny of, e ipygntiop, inecaIDIay&d ¢ empauBcis, A COMPAURE ef mtbgﬁgrtggv'a |, wherein Ais
unsubstituted 1,4-phenylene; WO 2009/043495PCT/EP2008/007953 S0 Rl'is et; R2 is phenyl or

heteroary! SHEH @M OMH BEEUpsRREY LSHbFEURIT O FHI &S iBESHR Tb PaFRRSHIX Fhstituents chosen
from halogepgnthiehralkyl aRsmndbRaRrmYydreganstRbdseansemfiomdygragen, halogen and

(C1-C4-alkyl-O-, and R5 js chosen from halogen and -C4)-alky1-0-; heteroaryl is chosen from
thiophenyl Fagf?e%%%"ﬂ?e ggﬁf %[?H{e%gﬂgdo S%ﬁ%ﬁés F\'%%%C%?é%ﬁ%%é&%dit;i%%é %aﬁxﬁgoﬁ ﬁrogen atom
and one fusthiercring etenoate)chese v renitegeh jroktyg émantd sulfufpké Feuesitdin-of a
monocyclic, 6- turated het To{gWe ' | [ jaswhich the
Orotp Het i B R A s e O et etom chosen
from oxygétn@itbaIfipwhEiiraebs ip AbsHHaA earHPeRBBHRL 30 YrBlps; 8id which can be

substitutedbRy-ApR. SO, thseenaedarisignticationdiffereatdt E@A ik b siuantsi which
can be present in any positions. in one embodiment of the invention, the benzene
ring which can be fused to the heterocyclic ring, is unsubstituted. Examples of the
group Het are pyrrolidin-1-yl (pyrrolidino), 2,5-dihydro-1H-pyrrol-1-yl, 2,3-dihydro-1H-
isoindol-2-yl, pyrazolidin-1-yl, imidazolidin-1-y!, oxazolidin-3-yl (1,3-oxazolidin-3-yl),
thiazolidin-3-y! (1,3-thiazolidin-3-y1), piperidin-1-yl (piperiding), 1,2,3,4-
tetrahydropyridin-i-yl, 1,2,3,6-tetrahydropyridin-1-yl, 1,2,3,4-tetrahydroquinoiin-1-yi,
1,2,3,4-tetahydroisoquinolin-2-vl, perhydropyrimidin-1-yl, 1,4,5 6-tetrahydropyrimidin-
1-yl, piperazin-1-yi, perhydro-1,3-oxazin-3-yl, morpholin-4-yl (morpholino), perhydro-
1,3-thiazin-3-yl, thiomorpholin-4-y! {thiomorpholino), perhydroazepin-1-yl, perhydro-
1 4-diazepin-1-yl (homopiperazin-1-yl) and perhydro-1,4-oxazepin-4-yl, which can all
be unsubstituted or substituted by alkyl substituents on one or more ring carbon
atoms and/or on the ring nitrogen atom via which the group is not bonded to the
group -A-S(O)-, and/or which can carry on the ring sulfur atom one or two oxo group,
and thus can also occur in the compounds of the formula |in the form of a group
such as 2-methyl-piperidin-1-yl, 3-methyl-piperidin-1-yl, 4-methyl-piperidin-1-yi, 2,6-
dimethyl-piperidin-1-yl, cis-2,6-dimethyl-piperidin-1-yi, 3,5-dimethyl-piperidin-1-yl, cis-
3,5-dimethyl-piperidin-1-yl, 4-methyl-piperazin-1-yi, 4-ethyl-piperazin-1-yl, 2,6~
dimethyl-morpholin-4-yi, cis-2,6-dimethyl-morpholin-4-yl, 3,5-dimethyl-morpholin-4-yl,
cis-3,5-dimethyl-morpholin4-vi, 1-oxo-thiomorpholin-4-yi, 1,1-dioxo-thiomorpholin-4-
vl or 4-methyi-perhydro-1,4-diazepin-1-yl, for example.



in any of its stereoisomeric forms, or a mixture of stereoisomeric forms in any ratio, or a physiologically
acceptable salt thereof, wherein in this embodiment heteroaryl is preferably chosen from thiophenyl
and isoxazolyl. In another embodiment of the invention the employed compound is a compound of the
formula I, wherein A is unsubstituted 1,4-phenylene; R1 is Het; R2 is heteroaryl which can be
substituted by*$h& b 6Fthree identical or different substituents chosen ffoRMERAIEY & %4nd
(C1-C4)-alkyl; WO 2009/043495PCT/EP2008/007953 21 R3, R4 and R6 are hydrogen and R5 is
chlorine; heteroaryl is chosen from thiophenyl and ﬁsQ)xazolyl; Hells morpholin-4-y1 which can be
substituted by two methyl substituents; in any of its stereoisomeric forms, or a mixture of

stereoisomeric forms in any ratjo, or a physiologically acceptahle salt thereof. In another embodiment
of the Imve R AOYE PG REPER B S 9e RO e, chiHne o
2-(4-chlord: piramgsulfonytesiina)id Brdimethoxlyidiif4- (thiomorpholine-4-sulfony1)- phenyl)-benzamide,

The present invention includes all sterecisomeric forms of the compounds of the
formula . Centers of asymmetry that are present in the compounds of formuta | can
all independently of one another have S configuration or R configuration. The
invention includes all possible enantiomers and diastereomers and mixtures of two or
more sterecisomers, for example mixdures of enantiomers and/or diastereomers, in
all ratios. Thus, enardiomers are a subject of the invention in enantiomericaily pure
form, both as levorotatory and as dextrorotatory antipodes, in the form of racemates
and in the form of mixtures of the two enantiomers in all ratios. in the case of a
cisftrans isomerism, the invention includes both the cis form and the trans form as
well as mixtures of these forms in all ratios. If desired, the preparation of individual
sterecisomers can be carried out by separation of a mixture of isomers by customary
methods, for example by chromatography or crystallization, by the use of
stereochemically uniform starting materials for the synthesis, or by stereoselective
synthesis. Optionally a derivatization can be carried out before a separation of
stereoisomers. The separation of a mixture of stereoisomers can be carried out at the
stage of the compounds of the formula | or at the stage of an intermediate during the
synthesis. The invention also includes all tautomeric forms of the compounds of

formula i

If the compounds of the formula | contain one or more acidic or basic groups, the
invention also includes the corresponding physiologically or toxicologically
acceptable salts, in particular the pharmaceutically utilizable salts. Thus, the
compounds of the formula | which contain acidic groups can be present on these
groups and can be used according to the invention as alkali metal salts, alkaline
earth metal salis or as ammonium salts, for example. Examples of such saits are
sodium salts, potassium salts, calcium salts, magnesium salts or salts with ammonia
or organic amines such as, for example, ethylamine, ethanolamine, triethanolamine
of amino acids. Compounds of the formula | which contain one or more basic groups,

i.e. groups which can be protonated, can be present and can be used according to



2-(4-chloro-phenylsulfonylamino)-N-(4-(cis-2,6-dimethyl-morpholine-4-sulfony1)-
phenyl)-4,5-dimethoxy-benzamide,
5-chloro-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(morpholine-4-sulfony1)- phenyl)-benzamide,

and
5-chloro-2- (3%%%%03/ Witidoxazole-4- -sulfonylamino)-N-(4-(cis-2,6- dimethyrrﬁg%wg?ﬁ%‘%‘?uIfonyl)-phe

nyl)-benzamide, or a phyS|oIog|caIIy acceptable salt thereof, and preferably is chosen from
5-chloro-2-(5-chloro-thiophene-2-sulfonylamino)- N?(jl (morpholine-4-sulfonyl)-phenyl)-benzamide
and 5-chloro-2- (3 5- dlmethyl -isoxazole-4-

sulfonylamggg \he ta C|32ﬂ§c%|rpﬁe]tg e”rggal %l&ﬁ Ifoggl I]t berc])%% SFC%Cia g ?S|olog|cally
acceptable Salt thereot. In another embodimen e invent oye ompoun the

formula | is2Bashiec22 {Blishioro iibpaensidoride, hydrogen bromsde phosphonc acid, suffuric
sulfonylamipg) Nrds @prphelingndssiféony Alsahenullibeazarmide aeia phywiplaunelieagsrpiable sal

thereof. In another embodiment of the invention a compound of the formula I, in any of its

stereoisonfEiSiH G P AEEHS BrdelRibReRelft Brtisandmplianlc srid ﬁﬁiﬁ&égﬁéﬁly acceptable

salt thereofdeampiaygstaphairindhe ph%w@waﬂmﬁ@@:@@@%@&%%&?@&&ﬁ2&9&1@@7953 22
acceptable salt is a odlurg ?at In ano mbod|g1ent of the i qu}p ion a corgnpound is employed
which is ct%s% npij'ijg IC ach umarnic adci ma eic acid, malic acid, sulfaminic ac
2-(4-chlorgsphepplsylieniy aciih afu:atimethoxyeNii- (eist 2i8s dicabthiylatidrpiiotnesid-or

sulfony1)- @?ﬁ 'é%”m% Hmj§@.}|1t’i:he formula | simultaneously canfam aczdsc and basic
5-chloro-2-(5- chloro -thiophene-2-sulfonylamino)-N-(4-(morpholine-4-sulfony1 Pfenyl )-benzamide

sodium salE’@iep in the molecule, the mventimn a!se includes, in addition to the salt forms

S chioro Zﬁdﬁn@ﬁ%atnuh@fmzwewmgamnﬁmmmma@mﬁmmuae4-sulfony1)-phe
n enzamide sodium salt, an ra S ¢hosen
e e e A B B R S M sl heate 1R S RS Penzamide

sodium sahiajimﬁ m the art, for example by combination with an orgamc or inorganic acid or

S-chloro-2y3 - imeibykisoxeag)ed:tionyaming) M4 (s Al meiambging desufony)-phe
e o )

ny1)- benzaml ium salt In ano er embodiment of the inven e employed compound is

5-chloro-2{B:eaMdibUBdiBhdHE R Q\afe iR piiphiticlogirdinacsanipdify s) patesyah thenzamide

sodium saltompounds of the formula 1, for example hydrates or adducts with alcohols, and also

derivatives, prodrugs and active metabolites of the compounds of the formula 1.

If the group A is substituted, i. e. if it carries one or more further substituents in
addition to the group R'-S(0),- and the carboxamide group depicted in formula 1, it is
preferably substituted by one or two identical or different substituents chosen from
the indicated substituents, for example by one substituent. Preferably, the
substituents on a phenylene group representing A are chosen from halogen and (Cy-
Cy)-alkyl, more preferably from fluorine, chlorine and (C1-Cy)-alkyl, particularly
preferably from fluorine, chiorine and methyl. In one embodiment of the invention
substituents on a phenylene group representing A are chosen from (C4-C4)-alkyl, and
in particular are methyl substituents. In one embodiment of the invention a phenylene
group representing A is unsubstituted, i. e. besides the group R'-S(0),- and the
carboxamide group depicted in formula [ it carries four hydrogen atoms. Preferably,
the phenylene group representing A is 1,3-phenylene or 1 4-phenylene, more
preferably 1,4-phenylene, which can all be unsubstituted or substituted as

mentioned. In one embodiment of the invention A is unsubstituted 1,4-phenylene.



The compounds of the formula | can be prepared as described in WO 00/02851 and US 6335334, the
contents of which with respect to the preparation of the compounds are incorporated herein by
reference, and as exemplarily outlined in the following. In one process, first an anthranilic acid of the
formula 11 is_reacted with_a sulfonyl chloride of the formula R2-S(0)2-CI or a sulfonic acid anhydride in
the presence‘%?gﬂg%/gésfﬁaa solvent like water, pyridine or an ether, for exg%%fvélfzf)gsé(f%’sé; compound of
the formula Ill. Suitable bases are inorganic bases |like sodium carbonate or organic bases like, for
example, pyridine or triethylamine. In the starting c‘zﬁnpounds and intermediates of the formulae Il and
[, as well as in the compounds of the formulae IV, V and VI and the other starting compounds and
intermediates in the synthesis, the groups A apd.R1.1 r ' In; unds of the
formula I.a‘igﬁg%%ﬁénn%/%/g%%% %i%&cnggidﬁ of t?w}gé f!osrf%ﬁu%a fl @a%ffﬁgr% %%%%%%‘é?égg?%m%ample by
reaction witlventhloriRhtingaigent like phosphorus pentachloride, phosphorus oxychloride or thionyl
chloride in an inert solvent, to give an acid chloride of the formula IV which subsequently is reacted
with an opti(%nally substituted aniline. The activation of the carboxylic acid group in the compounds of

the formul&fliscareREPberbaind @ JiptaIeannaRinh Fam RSt Br SXAREHES 6t tHE Rlmerous
methods fexdhe faenatien ef amiderheadsishpeptisehamisteyvetiohmee Well daewtotheskilled

person, for gxample nversion into a mixed anhydride or gn. WO o
20001043 R PEBE I O0798 S8 SANAE cuid o B For & LR TR C-C
dicycllohexalmlf@@(#rmc[élqW—Wﬁ@ﬁﬁ%h@m@a@é&@ﬁi@ﬁmﬁnﬁﬁm&%M&Wj an optionally
substltutec%rmgwg Qapce rﬁggw@]%mg&m@)m@%%%&amg@%w ’M@Q%B

tetrahydrofuran or toluene in the absence or in the presence of an inert auxiliary base like, for
example, @T@rﬁgﬁyféﬁm'@wwﬁ?ﬁfﬁr@ﬁ'ﬁé’%ﬁti@?ﬁﬁ‘&@ﬁbgﬁiﬁéﬁfﬁﬁﬂmé'"Wiﬁ@h"ébﬁ%%yed in the
formuia RSO NS, e the rescton e et srovidos e (et somaound of o formula
ormula R1- -A- , and the reagction.then directly provides the final. compound,of the formula I.
The activaPé8¥ﬁ'a8E¥§W5]§§' ?ﬁ%?%éf}gg%t@q&%ﬁl?‘éhefé’ﬁéc’?ﬁéﬁﬁ@g%ﬁ B)Srﬁtﬁtt]é?figﬁiﬁrr?e B fofmula
H-A-NH2. Fhe esuitingertotite rochittrofffésfpimuold & fosteirey! béahicsbiftnbted under
standard coneliphaRd e %‘%%8?%@%?%8@&9@8%&?QWH%&QBWWEHQC’” standard
) p R1-5(0)2-, e

conditions into the gro or example by reaction with an amine of the formula R7R6N-H or
Het-H in s@bsiancbeing ateaiselit aretienemppirsitishénaimeanlftrRamiBeti¥ne or an ether,

optionally i:tRe.RFEFRARS: CLAMBKBIAM B3 i B P ibnias MaBreIdhesastbratethasid can be reacted
with an optionally substituted fluorgsulfogylaniline of the formﬁgﬁ@ﬁéﬁ)@-ﬁ%NHz an %he obtained

fluorosulfoRJISREMSEHESNETERARMIS F SO &G B &P AR HRe compound of
the formulakbyiseadtieaywilndprafaiabipidhefetiuita e RBN-Hler tHetdbr@dmpesinds of the formula |
can also be obtained irst activati itrobenzoi ' h VI, f

convertingalp Pn%’oe {heen}%éplénc i%eégﬁéﬁ%ﬁﬁégéﬁﬁegfgﬁgﬁag Ml\iﬁjreéyregnw& esrugrgoceguﬁf i%mentioned
above, andften redtingit wavsand diiefeebinesiorbeiiti o S ey ALl maidiecrd ¥pis the
procedures described above to give a compound of the formula X. In the starting compounds and
intermediates of the formulae VII, VIIl and X, as well as in the corr?ﬁounds f the formula 1X and XI and

the other sBartiig BorAPB dho & REFTRIARIERRRRNToNR FPRRTs HRY B s A i 13 R6 are
defined as(m, thg)campaindsoes treftaapiyadrirhiriscgracassiptam asdiie adiljreiah Optionally
substituted fluorosulfonylaniline of the formula F- -A-NH n | s0btained
fluorosulfoﬂia/%fﬁ%?ﬁiyeaé 8%H ({é? ?@rﬁﬁ%ﬂ%&g??ﬁgg&%ﬁghv g%hnﬁfﬁ%ﬁgﬁ%}g‘r{% ndard WO
2009/0434B5FCHEPRO 0810070552 Busuinditisrehintenangreuy staratig)ehipyineaiofr akith an amine of

the formula, RARENH OGRS RY, Aheredugtion,pidbamnine a{e&@s!rhﬂaege@l@inea@it@-intermediates of

the formula X"to give an amino group can be carried out, for examg , by catalytic hydrogenation in the

le

presence SPRIASRAEI NGl Batdhy <3t ﬂaﬂ@%%l‘wﬁ%@%nﬁfﬁ ER SV YRdRE 3E%ESacid or a
ethanolic splutign Rf hydrrRYercahjarisiR:opitdar heteagrigdieughyupedrRtiiRf RithredrrSfattike zinc, tin
or iron in the presence.of an agid, The reduction can also.be.carried out. for example, with tin(ll)
chloride orcﬁ/grgé%ér%ﬁ!ﬁﬁ{ﬁ)rsggfﬁ?%n&tﬁ?gnﬁae\f?aa{f\o\@bﬁt& ?n!ggr‘ﬁ%ﬁﬁeem 5 r?ﬁ'g%sagﬁg Pfgﬁ%hydrofuraﬂ and
water as hydrogen. In one embodiment of the invention, at least one of the groups R*, R*, R®

and R% is not hydrogen and the others of the groups R®, R*, R® and R®, which can be

identical or different, can have any of the indicated meanings including hydrogen, i.e.,

in this embodiment the benzene ring carrying R%, R%, R® and R® which is depicted in



WO 2009/043495PCT/EP2008/007953 26 solvent. The sulfonylation of the amino group in the
reduction product of the formula Xl with an activated sulfonic acid derivative can be carried out
analogously to the reactions described above, for example with a sulfonic acid chloride of the formula
R2-S(0)2-Cl i{‘)](%(r]i(%ineﬂand finally gives the compound of the formula I. All reactions for the synthesis
of the compounds of the tormula I are per se well known to the skilled perggﬁ/%?ﬁzﬁoég’ﬂ78@carried out
under standard conditions according to, or analogously to, procedures described in the literature, for
example in Houben-VVeyl, Methoden der Organiséf?fen Chemie (Methods of Organic Chemistry),
Thieme-Verlag, Stuttgart, or Organic Reactions, John Wiley & Sons, New York. Depending on the
circumstanges of e Mt aL 352 1,299 0 1olflaI06 RAcious AUing e pypihess of a
compound O tHE formata , IT'can be necessary or advantageous to temporari y%loc functional groups
by introdudingniiote ctivecgroupsidhe depioidtl. tRenfineadts; Singeeohpie @yntidsRs govintoduce
functional groyps i the:farm.of IaqUISRIArOLRS WMNERAD AdRitI8actiPBrSigRIAEEPRUBHEH into the

desired functional groups. Such sz;thetlc strategies and protectlveﬁéou s and precursor groups which

are suitabBam & PRVid{fa Case Kile tRABNATRS I RIFET 5EEEn: T dedifddCuy Emd6Ends of the
fcilrmula I C@@%ﬁ;@mﬂ@%@m @y%am@m%mﬁ@@ﬁ@a ﬂ&ﬁﬁ&d&ﬂ@%fé@, @me@ﬁyﬁ%@ @imﬁtagaatioln or
chromatog . The starting compounds for the aration okt mpounpds of the formula | are
com mercié@é&%ﬁ%l BIg EW éﬁ%'&’ 6%?%%&?%3 t&@é%r%ﬁ %ggtgf%lﬁpasn%bg%fgy %fjfi%‘ergfﬁ re procedures. As is
described irydMQ00/B28E1camndd S Waﬁa,‘é& ) Be M%&tmm:@ ydesgsinidweeto the person
skilled in t@?g%%ﬁ@ég}%@*@ﬁé%ﬂ%ﬁé £.9eschheddn e Srindier ehal., Mol. Ehamec);69,(2006),

I
1260-126 int estests descri%?ed in Wg) 0/0%851 and US 63%334, tISje contents of which with
respect to ¥ PREMTACHNYiCAlleH SraciesiFatiif &f the dompBuRds ar8nA drpdi BB eieMh by

refelrencze,ﬁalh%s@@m?zwﬁé @flféhss‘qéﬁm’qa Répti;/a%@ @I@m@jf@&iﬁ, Qfﬁﬁgezgqa_ab&léwgate_
cyclase SOéJ € guanylylcyclase, S e 0 NOL.acl via release Itric oxide) a activate
AR o oy AR e A L TR R I A s
subject of the gragenfifehtRhals RisateniyOya0081048495 BOTIERR26RS1IN0 2963 Rifendecof an

activator oﬁggﬁgﬁf §PIH8§@W%%V&I%R@@&IQ Iﬁﬁ@%@%@%ﬁﬁ@k&%ﬁ&%@( or

stimulator oes ot act via release of , Incl the use of ‘an activator of

NO-insendhivareaps & dame Risobtaetivat’ i Brcissahbnrithviie BresenRin the ferric
redox formy R B13RKTGIUENE 3Medcanmebiey Htekpatnent gfnas FisanglRasamesuch sGC

activator or stimulafor for yse in the treatment of pain, a method of I;;rea#ingi g%in which comprises
administe SRS SR in ARG REYRELH P R A BEIC T HURB Dr & AIBF &R¥R Bharmaceutical
compositiasnfgraisadrytbejrerfraadtiot, painewhidicokznp iseeahyysities GE getivaidt onlgtomulator and

a pharmaceutically a t rrier, Besides t eupelsef examples of
compou n§ § ¥ ﬁgﬁéfc%@%)g%c?ﬁ& r%ﬁ% %{{éeg%ogﬁzggfqbﬁg %1%4 j"\f?dgtgg I %ﬁ%@ r%%ﬁz-yl)-_m ethanol,
5-cyclopropydraget- (2-flnerertasiyEnt i Big azeto[ion. B isdkiteren) feymmiirasyiamihis,
2'(1_'(2'ﬂUQF@%_%HZW%]HAIBME%ZQ@J%QRWqmn%@%@n@%g@%%ﬁdY(@;RmfﬁIﬂm@‘—b_G'diamine’ 3-
(3-dimethylamino-propox )-N-(4-methox¥-phenyl)-l—benzgl- H-ig)yrazole-S- carbox?mlde,
3-(2-(4-chiITPARMARIRAR ST Relalothasif armsBed b nRaRririgahly from o
4-(((4b-carbm{gd@ﬂga?)?(&‘.@\z/e(é)=é?&<9henyb@;ﬁit;d)da@frm§mb@h§mmmaIeﬁmh)-&r‘hiﬂ oh@%?m??;bfg 8z)o i Z I?Cld
may be mentione 0. V. enov et al., Nature Reviews Drug Disco , - .
statementE' ﬁé%eQb%%lg)%%r&%gégv%?t?hy?égﬁeuc?r%r?ﬁe {ligécyc?fq eaqnc%rg%étdle?‘%asﬁ(cﬁ e formula 1 in the
treatment pfedaiatdp figrikewissg e thelagerof{Gn-aeliddivr Brbiimlala of ISGCithe treatment of pain.

The suitahilir QLINe COMPOHRSERAT Hif H‘Hl"fh'(@[—@%&gi@jﬂﬁgﬁ%ﬁﬁmﬁéité@i?‘?rmaﬂous

models which are Known to a person skilled in.the art examp the models in mice described

below. DuBY #5967 |§Rﬁ1(ﬁm@eb‘%mr&éﬁi@%@tﬁ/ﬁt?%ﬁ%?@ﬁ%@@&ﬂ%in&Q%@Ehh@ﬁﬁ@f‘the compounds of
the formulg:inaddhsigoRy sistpeiclly aesepipliehalihean beitises maaimaleribpatizulag in
mammals jncluding humans, as . medicaments.@n their own, in mixtures with ane anqther, for example
as a mixtu‘g‘éﬁﬂé\?é@rﬁ%ﬁﬁﬁgtgﬁ ﬁ%ﬁ% EQI gﬁ%]/%?at%m\{v i'rSpfﬂj%%gTéa%%vﬁgg 5@558715@@ salts, or
together Mdmmmtpﬂ@lﬁﬁaudfogﬁélyéew&cmnm, in mﬁneaaﬂmmﬁpamf%eferably the
compourda - fosia L hier pNpO UGN CrEIRbIRSRLhAY o BREBIHEIS PurPose In the

form of pharmaceutical WO 2009/043495PCT/EP2008/0079 . 5
chosen from hydrogen, chlorine and methoxy and the others of the substituents R,

R*, R® and R® are hydrogen, wherein at least one of the groups R®, R*, R®and R®is



28 compositions which comprise at least one compound of the formula | or a physiologically
acceptable salt thereof and a pharmaceutically acceptable carrier, i.e. one or more pharmaceutically
acceptable carrier substances, or vehicles, and/or additives, or auxiliary substances. The treatment of
pain by means of the compounds of the formula | and/or their physiological accedotable_salts includes
20097043495 , : PCT/ERIOUS/007983
the treatment of acute pain as well as the treatment of chronic pain. Treatment or pain,”as understood
herein, comprises both the therapy of existing pain with the aim of alleviation or relief or painlessness,
and the prophylaxis or prevention of pain in humans or animals which are susceptible to the
occurrence of pain because of any existing disease or a painful medical procedure, for example, and
are in neeq af SN A PIRRINIEXS AT BIEYEIVIONLAIH I BT A" ARIBIEN e SLApRESHEN of the
occurrence of paih or anatteridation in the case of its occurrence. Examples o _chronlg pain are pain

associated¥ifh’ @ohBhier miuséiioske lotanaibeasebeilioing ivhdkeparean dsseemiduaiith menstrual
bleeding, %é@%%@%ﬁ%@tﬁd with aejgint %@@gﬂncluding pain associated with osteoarthritis and pain
associated with rheumatoid arthritis, inflammatory pain including pain associated with intestinal
inflammation and pain associated with cardiac muscle inflammation, pain associated with multiple

sclerosis, pdin; assRetMec-witbenensitish paisoassestaled With-tkgRieinemaspainiggsociated with a
sarcoma, pain associated with AIDS, pain associated with chemothgra mputation pain, trigeminus
neuralgia, agﬁﬁéaﬂﬁgcmgﬂg}ﬁ?g?g%g@%g 5%%8%&1?%&% 'ﬁ%’ﬁf“%&mﬁ: ﬁ%ﬁ%ﬁ% ecﬁhg‘;%paogé(fjE %i‘fpes zoster
neuralgia, srebraivathic gairdavsetcoy Risembotisedyifumdiians Sudkyhsrdidbetss)miiitid, neuropathic
pain associated with diabgtic palyneyropathy neuropathicpain faligwing a surgical intervention and
chemotherapy-induced neuropathic pain. Examples of acute pain are pain following an injury,
post-operative pain, pain associated with an attack of gout, toothache, pain associated with a jaw-bone

srl]Jrgfery inﬁ%‘;u&&ﬁ%%wﬂ%&f@_ ; asgzn;@)@?ipﬁ I(wr?g)em@@quf'_ e?]aicoj)lbm}nver(}i@m{&)compound of
the formula | or a physiqlogic cceptable salt thereof is.us the.treatment of aciite pain
including ﬁ§y§1‘\{ﬁp§‘é%3é?ﬂgr%gﬁaéb&éggﬁ%?gﬁsﬁfﬁ’egﬁg‘gﬂ%lﬁ gﬁbﬁéé@é%bén w%ﬁt%ffﬁg rfr(%!l\i/neyn_ion, a
compound©f-ihg-takyiulanbes arpfersiole ficall{CacCepadinie 82dt@hpmofdsikgedforméCwd)-
2009/043495RC 9 a ] roni i, | j hg-aferementioned
examples %Ee"r‘ég}(&ogr@%%?é aﬁgﬁﬁ“étﬁtéi?ép%%ﬁ g‘s%%%g%g stﬁil#g jﬁ%%y%@ég?n%?nmatory pain

e thé
or neuropadfitopliiv as1ctRg rtesatEnt of ndflathnelsre P Syctraiel AphRYEdarh CAERRIing any of the
aforementigpre:examplesdpategf. In another embodiment of the invention, a compound of the formula
| or a physiologically acceptable salt thereof is used for the treatment of pain associated with a joint
disease including any of the aforementioned examples thereof, such as the treatment of pain
associatedmithcasteaatingts of thaimessbomtied withurheeteataig grthntissdreaaotigribenbodiment of
the invention, a ound of t ' ' is used for the
treatment 8WHH m%%c’r'y %%i%ﬂ%(E%@l%%%aén%’%?ﬁ%%ﬁﬁﬁ%ﬁgﬁ%%ﬁihﬁ%éggﬁgﬁ as the
treatment bejeairtessstiasen WrminiBsaas Piamans s ofyantasstembsierateardmemuscle
inflammatigg;dp RNPHES KALALIMEAE ShiheRYeNtiNcR BURBSsNEGhthr-feaua, gea Aysiologically

acceptable salt thereof is used for the treatment of neuropathic pain incIudinS ‘gpy of the

aforementiHiet MARRTES B B IS RSINSIFBIRMNIT SPERR AR ANELIMWR ndlr AT Seuropathic
pgin caus%@ﬁ@ﬂ@ﬁh@ifam_yaﬁueﬁtiﬁnstsa@rcamqiatmwelﬁmmmmemmm¢ngd with
diabetic polyneiy bl NEUORAINIE-DInRUoWIaLB AgieALINEERLED O EhsRhekapy induced
neuropathic pain. Medicaments and pharmaceutical compositions which are to"be uséd according to
the inventiatveneiviich tothpridechedaipaiand eieRerfdipnurairegrilopy ey S6fbgitlily acceptable salt
thereof, caphe.administerediimiaraldadorgxanmpleaialyadastaly douprMmplerbingform of pills,

tablets, film tablets, sugar-coated tablets, granules, hard gelatin capsules, soft gelatin capsules,

microcaps8lBBodlippHRbiies n¥E RIS RICWR REJEEATE! BICORSHE HPBINLGEENS, juices, drops,
Syrups, sugpeisinnsyeasisieidszde oxedisenizotsaanigipial thaceiicatemiposiions can also be
administered parenterally, for example .subcutaneou intramuscularly, intravenously,

R Rl SRR e e e o S CU

intraperito Y e form of injectibn"solu idns oF infusion solutions,
for exampldi@trarveiamplds sosarahesfodritsafcid nminiinabon areferiditineoiniepkesdermal and

topical adminisiia{on, 1Q6 RAPIG R eA N eLANKRRNIBEA R ABTRA LGNS GBI ePrays.

powders, foams, aerosols or solutions, administration in the form of implants

2009/0434990E T/ E Brens ADRognsniidisHargReadhifdharhrThd paabishiear &mpositions
can also expihitipiaciotsetensaiofdbecactivercogpayrd, the ghapracgutiraloampsitions which

are to be used according to the invention can be produced using standard methods for producing
pharmaceutical compositions which are known to a person skilled in the art. For this, one or more
compounds of the formula | and/or their physiologically acceptable salts are mixed with one or more
solid or liquid galenical carrier substances and/or additives and, if a combination product is to be
produced, one or more other pharmacologically active ingredients, and brought into a suitable form for

administration and dosage which can then be used as a medicament in human medicine or veterinary
meaedicine The nharmaceritical comnocitinne comnrice an affectivie doce nf the comnorind of the



WO 2009/043495PCT/EP2008/007953 31 also possible to use mixtures of two or more carrier
substances, for example mixtures of two or more solvents, such as mixtures of one or more organic
solvents with water. Additives, or auxiliary substances, which can be present in the pharmaceutical
compositions,_include stabilizing agents, wetting agents, dispersants, emulsifiers, solubilizers,
thickeners, s&i@,z?g?/%di’é?ﬁple for influencing the osmotic pressure, glidanl%?f)%?g?%ﬁ(?éé, dyes,
flavorings, aromatizing substances and buffering substances, such as stearic acid, magnesium
stearate, polyvinylpyrrolidone, sodium chloride, silitd and cellulose derivatives, for example. The
pharmaceutical compositions can also comprise one or more other active ingredients. The compounds

| fn asp bedyontiized anddnesguling

of the formula,l and thejr iologjcally acceptable salt
Iyophilisat&%@d‘?ogaprgg%is% ﬁng(!aocr{f}%ri %8@%%’5 %ﬁ%‘%s% infusion' com ons, for example. From

the compdidndiseothénforiselamihiptiainphybibloyictily scobpribleréalfdhalisysipémaniy ipreparations
can be prepared and,msed o iopical agminisikation.Jeeyamprle, e Apsage af te kampounds of the

formula and/or their physiologically acceptable salts in the use according to the invention depends on
the specifie*HEBIaRY, ALTEGA A B HEUIEREETHIRN QYN s B S B8 SHErRR ™ achieve an
optimal effgct FeizeKxample iibslapenssomtbarsexi-agaueight-anchingivitked raspdnsiveness of the

human or animal tg_.be trgated, on the strength and duration of action aof the.compound employed, on
whether ar 5clt€ %?Oa{'c o’ﬁi@&aﬁé’ls ?‘écgle(fno%ew%egtﬁ%ﬁﬁgr%sp? g’rc %c%r%é)}w axis %ep‘;r;téd;?oggnged, on
whether the treafifeior isqeentoenbed-biceina eeldfivetydtng perisdiofltinie; etnivhetherotiver active
compounds ate admin i additionto car Poy! ds:f,theformula 1, In general, a dose range for
treating pgti%ﬁ%in hun%{anél%%ﬁ%%m a%jout Oi.l mg/kr% to Ebofﬂ 100 mg/kg, greferably from about 1 mg/kg to
about 30 mg/kg, more preferably from about 1 mg/kg to about 10 mg/kg, i.e. mg per kg of body weight

o e e Ol b ke i lonne s v
about . The se can be inistered as a single dgse or subdivided into several individua
doses, for%ﬁ&?ﬁﬁf&%ﬁﬁ&ﬁaﬁ%@@%ﬂg %iﬁ&@Fﬁé@é‘g@‘Wﬁ%@o‘?ﬁ88{}?%!%30‘%'1%5;? ﬁ%la and/or their
physiologibathyi adtteptileleisaltsdanisiobe ddgmistgerdedsma Weludioh cbatimaondhyifer example by

means of giion Y0 2009/04349SPC T ERAAOBINNZARA 2 RONRKAYRITfsRgaRepencing of the

W )
specific case, it may Be %ec ssary eviate upwards or downwards from the mentioned doses.
Example c8iapou i@ antioasmiyiRga LIy SuiuC WBrGEFh IS BTSRRI AT S8 BYdRRR Poxy-benzoic

acid two oxo groups, and which can be substituted by one or more identical or different
{C-Cyq)-alky! substituents, and to which a benzene ring can be fused wherein the
benzene ring can be substituted by one or more identical or different substituents
chosen from halogen, (C.-Ca)-altkyl and trifluoromethyl. In another embodiment of the
invention, Het is a residue of a monocyclic 5-membered, 6-membered or 7-
mernbered heterocycle which contains one double bond within the ring and contains
a ring nitrogen atom via which the group Het is bonded to the group -A-S(0)»-, and
which can contain one further ring heteroatorn chosen from nitrogen, oxygen and
sulfur wherein the sulfur atom can carry one or two oxo groups, and which can be
substituied by one or more identical or different (C-Cy4}-alky! substituents, and to
which a benzene ring can be fused wherein the benzene ring can be substituted by
one or more identical or different substituents chosen from halogen, (C4-Cas)-alkyl and
trifluoromethyl. In another embodiment of the invention, Het is a residue of a
monocyclic 5-membered, 6-membered or 7-membered heterocycle which contains
one double bond within the ring and contains a ring nitrogen atom via which the
group Het is bonded to the group -A-S(0),-, and which can contain one further ring
heteroatom chosen from nitrogen, oxygen and sulfur wherein the sulfur atom can

cairy one or fwo oxo groups, and which can be substituted by one or more identical



33.71 g (0.32 mol) of sodium carbonate were dissolved in 250 ml of water and warmed to 60 C. 25.00
g (0.13 mol) of 2-amino-4,5-dimethoxy-benzoic acid were introduced into the solution, and to this
solution 29.55 g (0.14 mop of 4-chlorobenzenesulfonyl chloride were added portionwise over 15 min.
After cooling, trbe mi>;ture was filtered with suction, the residue was taken Ué in 1 % sodium

: By UEINEH of 1 N

hydrogencart%nézf)ggsgﬁfa%n, the solution filtered, and the product precipitg
hydrochloric acid. 25.90 g (55 %) of 2-(4-chloro-phenylsulfonylamino)- 4,5-dimethoxy-benzoic acid of
melting point (M.0.) 212-214 C were obtained. Ana1§gously were obtained: 2)
5-Chloro-2-(4-chloro-phenylsulfonylamino)-benzoic acid; M.p.: 210 C 3)

5'Ch|°r°'2'§3%";’-’fdi0h§%’?;_§] y&g&*@%ﬁ%g&*?ﬁ&@ i&u@?:bld ag%eé‘bzler&eging is fused wherein

2-(4-Chloro-phenyls ming)-5- benzoic acl
2-(4-Chlor8premyisuifaimg amines-2, Bitniat Gyobenoyiceh| sHddias. o0 @O T mbiyighients
2'(4‘°h'0r%ﬂ&@éﬁ’%&#&%‘éﬁ@ﬁ%ﬁ%%&‘éimyﬂ8%&'9?%9&?&9{%{%%%%@ MBS R Riokene, 17.30

g (0.08 mol) of phosphorus pentachloride were added and thé mixture was stirred at 40-45 C for 2.5 h.

Then the MIXEFNREETRGefftPiled 7 94ROBY6YRHN SR IBRIAT GraaRbsiefigEtthat precipitated was
filtered off with\sueiioRaBbwasheshiwihsassmattamaunt ohtalie BeirdPrRthg A3 1600fia

were obia B S AHEILbOTLD HETR SRR By RO (RIS LSRRGS inino) benzoy

chloride; Mupth&27rg FgierChilomo<2+§Set+dichl oribrquiren ywdsufenyarhng-berezoyirciieriddiuM.p.: 117 C

e Lt e R e
identical or different (C-Cy)-alkyl substituents. Preferably, Het is a residus of a 5-
membered or 6-membered heterocycle as specified, more preferably a residue of a
&-membered heterocycle as specified, The further ring heteroatom which can be
present in Het, is preferably chosen from oxygen and sulfur wherein the sulfur atom
can carry one or two 0xo groups, and more preferably is oxygen. in one embodiment
of the invention, the group Het contains a further ring heteroatom which is chosen
from nitrogen, oxygen and sulfur, and preferably is chosen from oxygen and sulfur
and more preferably is oxygen, in addition to the nitrogen atom via which the group
Het is bonded to the group -A-5(0),-, wherein the suifur atom can carry one or two
oxo groups. In another embodiment of the invention, the group Het does not contain
a further ring heteroatom in addition to the nitrogen atom via which the group Het is
bonded to the group -A-S(Q)2-. The number of alkyl substituents which can be
present in the group Het, is preferably one, two, three or four, more preferably one,
two or three, for example one or two. Alkyl substituents which are present in Het, are
preferably methyl groups. In one embodiment of the invention, the group Het is not
substituted by alkyl substituents. in another embodiment of the invention, the group
Het is substituted by alky! substituents in any of the mentioned ways. In one
embodiment of the invention, Het is chosen from pyrrolidin-1-yi, oxazolidin-3-yi,
thiazolidin-3-yl, piperidin-1-yi, 1,2,3 4-tetrahydroisoquinolin-2-yl, piperazin-1-yl,
morpholin-4-yl, thiomorpholin-4-yl and perhydroazepin-1-yi, preferably from
pyrrolidin-1-yl, piperidin-1-yl, 1,2,3,4-tetrahydroisoquinolin-2-yl, piperazin-1-yf,
moiphoiin-4-yl and thiomorpholin-4-yl, more preferably from piperidin-1-yi, 1,2,3,4-
tetrahydroisoguinolin-2-yl, morpholin-4-y! and thiomorpholin-4-yi, particularly
preferably from morpholin-4-yl and thiomorpholin-d-yl, which can all be unsubstituted



10.00 g (25.6 mmol) of 2-(4-chloro-phenylsulfonylamino)-4,5-dimethoxy-benzoyl chloride were mixed
with 300 ml of toluene, 4.49 g (25.6 mmol) of 4- aminobenzenesulfonyl fluoride were added and the
mixture was heated under reflux for 4 h. After cooling, the precipitated solid was filtered off with suction
and washed with toluene. 11.71 g (87 %) of the title compound having a melti%%;point of 216-219 C
were obtained’ %“é}f’é{’g*éﬁ%ﬁy were obtained: 10) PCT/EFZ008/007953
4-((5-Chloro-2-(4-chloro-phenylsulfonylamino)-benzgyl)-amino)-benzenesulfonyl fluoride; M.p.: 242 C
11) 4-((5-ChIoro-2-(3,4-dichIoro-phenylsuIfonylamiﬁg)-benzoyl)-amino)- benzenesulfonyl fluoride; M.p.:
232 C 12) 4-((2-(4-Chloro-phenylsulfonylamino)-5-methyl-benzoyl)-amino)-benzenesulfonyl fluoride;

M.p.: 224 C_13) 3-((5-Chlorg-2-(4-chloro-phenylsulfopylamino)-b )-amjno)-be Ifonyl
Hooride: N B e B BT e B8 O B v+ SRTRIERREgs oy
2-(4-Chlorogsive fry kbl foryipmingdy)-ai adifemdsy-N-(aefhiormdmotine-a.dutfe Aydyphetiy)-benzamide
500 mg (0 101) of 4-((2-(4-chloro-p fonylayming)=4pxgl B
amino)-bef@%ﬂ@ﬁl?q%jﬁ%ﬁ%%ﬁ wegr{gytﬁg?%ggl iﬁ?mﬁﬁéﬁﬂﬁﬁ%r&%ﬁ%ﬁo 90 C for 30
min. For wéifkRri§ i s dixiore WEePblndagae st v HECneiyarsehriic i¥la Ctié frecipitate
was filteﬁeaegf%émgthaﬁa@sms}srﬂf% 'mm@a%%ge-wgé@ofhamﬂ?ﬁ%v&smh%rm@ﬂmmae{gnd -
recrysta 1Z rom_hexane/et cetate. of.t tl compou aving.a me tlng pomto
3110 wror s G ARAREAN A b i g Regpho i-a- 1. Fof ERERAE. [P ametnes
5-ChIoro-%@hdd@emhﬁnmsmwwl@mﬁe)-EBJf(ﬂ):(;ﬂhidinqmmWMQ%aulmbeﬁﬁemwemamide;
M.p.: 246 ¢, @n%%%a%j@%g@L@é%?f@ﬁ@sxﬂé%@&y@%@@mfﬁé%ﬂg%%@@%g%'&%ﬁiuﬁonyD-

phenyl)-benz -
4-yl which can be substituted by two (C4-Cy)-alky! substifuents, i.e. Het Is chosen

from morpholin-4-yt and di-((C+-C.)-alkyl}-morpholin-4-yl, and more preferably is
morpholin-4-yl which can be subsfituted by two methyl substituents, i.e. Het is
chosen from morpholin-4-yl and dimethyl-morpholin-4-yi, and particularly preferably
is chosen from morpholin-4-yi, 2 6-dimethylmorpholin-4-yl and 3 5-dimethyl-
morpholin-4-yl, and more particularly preferably from morpholin-4-yl and 2,6-
dimethyl-morpholin-4-yl, wherein 2,6-dimethylmorpholin-4-yl and 3,5-dimethyl-
morpholin-4-yl can be present in any stereoisomeric form or a mixture of
sterecisomeric forms in any ratio and preferably are present in the form of cis-2,6-
dimethylmorpholin-4-yl and cis-3,5-dimethyl-morpholin-4-yl. In another embodiment
of the invention, Het is cis-2,6-dimethyl-morpholin-4-yl. In another embodiment of the
invention, Het is unsubstituted morpholin-4-yl. In one embodiment of the invention, a

fused benzene ring in the group Het is unsubstituted.

In preferred compounds according to the present invention, or preferred
embodiments of the present invention, any one or more structural elements such as
groups and substituents in the compounds of the formula | are defined as in any of
the preferred definitions of the elements or in any specified embodiment and/for can
have one or more of the specific meanings which are mentioned as examples of the
elements, wherein all combinations of one or more preferred definitions and/or
embodiments and/or specific meanings are a subject of the present invention. Also
with respect to all preferred compounds of the formula |, all their stereocisomeric
forms and mixtures of stereoisomeric forms in all ratios, and their physiclogically

acceptable salts are a subject of the present invention. For example, in one



17) 5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(2,6-dimethyl-morpholine-4-
sulfonyl)-phenyl)-benzamide; M.p.: 259 C 18)
5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(cis-2,6-dimethyl-morpholine-4-

sulfonyl)- phe&}gdg Ee zamlde M.p.: 251 C 19)

5-Chloro-2-(3,4 0ro- p enylsulfonylamlno) N-(4-(morpholine-4- sulfonﬁ(ffgﬁé?ﬂ?ﬂ"ﬁéﬁzamlde
M.p.: 253 C 20) 5-Chloro-2-(3,4-dichloro- phenylsulfonylamlno) -N-(4-(thiomorpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 222 C 21)

5-Chloro-2-(3,4-dichloro- phenylsulfonylamlno) -N-(4-(4-methyl-piperazine-1-

sulfonyl)-phe be de M /04349 PCT/EP2008/00 5
2-(4- -Chlor6 pﬁgﬁ} fonyféen%PrYo Aogw {RHXQ’?QQ% orp llsn% %O?Lﬁ%”n@ ?zg}li%ﬁlglwﬁenzamlde
M.p.: 172 € Vﬁﬁyrsmjhloro 2-(4-chloro- phenylsulfonylamlno) N-(4-diethylsulfamoyl-pheny1)-

benzamide; M.p. %ﬁ‘@@f@n@ which can be substituted by one or two identical or different
5-Chloro-2-(4- chloro -phenyisulfonylarnino)-N-(4-(piperidine-1-sulfonyl)-phenyl)- benzamide; M.p.:

240 C 25)%UesHiyRss- (esier B9sh EsireaforyibiinGnelgd2-methoxy-ethylsulfamoyl)-
phenyl)-benzamide; M.p.: 209 C 26)
2-(4-Chlorg-phenylsulfonylamino)-5-methyl-N-(4-(morpholineA-sulfony1)-phenyl)- benzamide; M.p.:
203 C 27) -Eni -2-(4-chloro-phenylsulfonylamino)-N-(3-(morpholine-4 sulfonyl)-pheny1)-
benzamide; M.p.: 238 C

Het is a residue of a monocyclic 5-membered, 8-membered or 7-membered
heterocycle which is saturated and contains a ring nitrogen atom via which the group
Het is bonded to the group -A-5{0).-, and which can contain one further ring
heteroatom chosen from nitrogen, oxygen and sulfur wherein the sulfur atom can
carry one or two oxo groups, and which can be substituted by one or more identical
or different (C4-Cs)-alky! substituents;

in any of its sterecisomeric forms, or a mixture of sterecisomeric forms in any ratio, or

a physiologically acceptable salt thereof.

In another embodiment of the invention the emplioyed compound i a compound of
the formula I, wherein
R? is phenyl or heteroaryl which can both be substituted by one, two or three identical

or different substituents chosen from halogen, (C4-Cs)-alkyl and trifluocromethyi;

two of the groups R®, R%, R® and R® are hydrogen and the others of the groups R?,
R* R®and R®, which are independent of each other and can be identical or different,

are chosen from hydrogen, halogen, (C4-Cs)-alkyl and (C1-Ca)-alkyil-O-,;

heteroaryl is a residue of a monocyclic 5-membered aromatic heterocycle which
comprises one ring heteroatom chosen from nitrogen, oxygen and sulfur or two ring
heteroatoms one of which is a nitrogen atom and the other of which is chosen from
nitrogen, oxygen and sulfur;

in any of its stereoisomeric forms, or a mixture of sterecisomeric forms in any ratio, or

a physiologically acceptable salt thereof.



28) 5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(3-(thiomorpholine-4-sulfonyl)- phenyl)-benzamide;
M.p.: 202 C 29) 5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(3-(4-methyl-piperazine-1-sulfonyl)-
phenyl)-benzamide hydrochloride; M.p.: 245 C 30)

5-Chloro-2-(4-chloro- Isulfonylamino)-N-(4-(morpholine-4-sulfonyl)-phenyl)- benzamide; M.p.:
228 C 31) Zﬁg ?%/r%}g enylsulfonylamino)-5-methyl-N-(4-(th omorpholifjlg(e(?irlelééf’%u?tﬂcﬁgr/wﬂf/J 3-3 i
phenyl)-benzamide; M.p.: 234 C WO 2009/04349?%?CT/EP2008/007953 36 32)
2-(4-Chloro-phenylsulfonylamino)-4,5-dimethoxy-N-{4-(4-methyl-piperazine-1-
sulfonyl)-phenyl)benzamide; M.p.: 172 C 33)

2-(4-Chloro-phenylsulfonylaming)-Ny(4-(Cis-2.6-0l i line-4- i
phenyl)-4,?5§}lo ﬁﬁr%e%ﬁ%é%ﬁ e%ﬁ%%d%l};lt{}%pgﬁ%ogggég {%M&)Mée%mﬁoﬁé&'@ﬁ%poum of
2-(4-ChlordbgHenyidalforgfianifio)-4,5-dimethoxy-N-(4-(thiazolidine-3-sulfony1)- phenyl)-benzamide;

M.p.: 261 G, 35) 24A=iore-phgayisuiieRvanineiN-td-(ha-gihvdrardmyreplgdesetiony 1)-
phenyl)-4,5-dimethoxy-benzamide; M.p.: 262 C 36

2-(4-Ch|or§%§é’ﬁ§ﬁ§ﬁﬁ8ﬁ9%?ﬁiﬁ8ﬁﬂ1?@ ,f?%?é-f&?%ﬁ}%%&/ridine-l-sulfonyl)-
pheny1)-4,5-dimethoxy-benzamide; M.p.: 252 C 37)
2-(4-ChIor?iphei%{_suIfonylamino)-4,5-dimethoxy-N-(4-(2-methyl-piperidine-l-

y

sulfonyl)-phe]ﬁ -benzamide; M.p.: 227 C 38)

2-(4-Chloro-phenylsulfonylamino)-4,5-dimethoxy-N-(4-(piperazine-1-sulfonyl)- phenyl)-benzamide;
M.p.: 243 g2 i phenyl or heteroaryl which can both be substituted by one, two or three identical

or different substituenis chosen from halogen, (C4-Cy)-alkyl and trifluoromethyl;

two of the groups R, R*, R® and R® are hydrogen and the others of the groups R’
R* R® and R®, which are independent of each other and can be identical or different,

are chosen from hydrogen, halogen, {C4-Cas)-alkyl and (C1-Cas)-atkyl-O-;

heteroaryl is a residue of a monocyclic 5-membered aromatic heterocycle which
comprises one ring heteroatom chosen from nitrogen, oxygen and sulfur or two ring
heteroatoms one of which is a nitrogen atom and the other of which is chosen from

nitrogen, oxygen and sulfur;

Het is a residue of a monocyclic 5-membered, 6-membered or 7-membered
heterocycle which is saturated and contains a ring nitrogen atom via which the group
Het is bonded to the group -A-5(0);-, and which can contain one further ring
heteroatom chosen from nitrogen, oxygen and sulfur wherein the sulfur atom can
carry one or two oxo groups, and which can be substituted by one or more identical

or different (C4-C4)-alkyl substituents;

in any of its sterecisomeric forms, or a mixture of sterecisomeric forms in any ratio, or

a physiologically acceptable salt thereof.

In another embodiment of the invention the employed compound is a compound of
the formula I, wherein
A is unsubstituted 1,4-phenylene;



39) 2-(4-Chloro-phenylsulfonylamino)-4,5-dimethoxy-N-(4-(4-methyl-piperidine-1-
sulfonyl)-phenyl)-benzamide; M.p.: 267 C 40)

2-(4-Chloro- phenylsulfonylamino) -4,5-dimethoxy-N-(4-(4-methyl-perhydro[1,41diazepine-1-sulfonyl)-p
henyl)-benzamide; M.p.: 274 C 41)

2-(4-Chloro- p é)nzﬂl‘?u??p ﬁﬁamlno) N-(4-(4-ethyl-piperazine-1-sulfony1l)- phgwﬁpmosmmgss
4,5-dimethoxy-benzamide; M.p.: 191 C 42)

2-(4-Chloro-phenylsulfonylamino)-N-(44(2- dlmethy?ﬁ*mno -ethyl)-ethyl-sulfamoy1)-
phenyl)-4,5-dimethoxy-benzamide; M.p.: Dec. > 119 C WO 2009/043495PCT/EP2008/007953 37
43) 2-(4-Chloro-phenylsulfonylamino)-N-(4-(1,4,5,64etrahydro-pyrimidine-1-sulfony1)-
pheny1l)-4,5-dimethoxy-benzamide; M.p.: Dec. > 237 C 44)
2-(4-ChIor@bméﬁ%uIfonylamino)44-(4-(indan-l-ylsuIfamoyl)-phenyl)-4,5- dimethoxy-benzamide;
M.p.: 161 C 45) 2-(4-Chloro- phenylsulfonylamino) N-(4-cyclopropylsulfamoyl-phenyl)-4,5-
dimethoxy- 2enzamlde M.p.: 222 C 4

N-(4-(AllyHy&ioHsa! ﬁlmymmy@@o@rﬁ@m%wﬁw%%3 o dpree identical
dimethoxyhenzamideitkaiid§d Shabenarbhlamaditengquzayl chiefide 100.00 g (0.50 mol) of

5-chloro-2-nitrobenzoic acid were mixed with 72.20 g (0.61 mol) of thionyl chloride, and the mixture
was heated under reflux for 2 h. The excess thionyl chloride was removed in vacuo. 106.50 g (ca. 98
%) of crud&backl6td LenttyobenzayREordesveirenbiairedas anlogeAnald§Ously)wis/bbtained:

and R® is chosen from halogen and (Cy-Cy)-alkyl-O-;

hetercary! is chosen from thiophenyl and a residue of a 5-membered aromatic
heterocycie which comprises a ring nitrogen atom and one further ring heteroatom

chosen from nitrogen, oxygen and suifur;

Het is a residue of 2 monocyclic 8-membered saturated heterocycle which contains a
ring nitrogen atom via which the group Het is bonded to the group -A-S(0)2-, and
which can contain one further ring hetercatom chosen from oxygen and sulfur
wherein the sulfur atom can carry one or two oxo groups, and which can be

substituted by one, two, three or four identical or different (C-Cs)-alkyl substituents;

in any of iis sterecisomeric forms, or a mixture of sterecisomeric forms in any ratio, or
a physiologicaliy acceptable salt thereof, wherein in this embodiment heteroaryl is

preferably chosen from thiophenyl and isoxazolyl.

In another embodiment of the invention the employed compound is a compound of
the formula |, wherein

A is unsubstituted 1,4-phenylene;

Ris Het:

R? is heteroaryl which can be substituted by one, two or three identical or different
substituents chosen from halogen and (C4-Ca)-alkyl;



48) 5-Methyl-2-nitro-benzoyl chloride; Oil 49) 4-(5-Chloro-2-nitro-benzoylamino)-benzenesulfonyl
fluoride 86.00 g (0.39 mol) of 5-chloro-2-nitro-benzoyl chloride was dissolved in 300 ml of toluene, a
solution of 62.00 g (0.35 mol) of 4-aminobenzenesulfonyl fluoride was added dropwise, and the
mixture was r{gﬁtgo%g%%g%rsreﬂux for 4 h. Subsequently it was cooled, concentrated in vacuo to half of
its volume, coole the precipitated solid was filtered off with suction. fﬂ%ﬁ%ﬁ%@%i of the title
compound having a melting point of 182-184 C were obtained. WO 2009/043495PCT/EP2008/007953
38 50) 4-(5-Methy1-2-nitro-benzoylamino)-benzené)éhlfonyl fluoride; M.o.: 179 C 51)
5-Chloro-N-(4-(morpholine-4-sulfony1)-phenyl)-2-nitro-benzamide 120.00 g (0.33 mol) of

4-(5-chloro=2-nitro-bepnzoylamino)-benze Ifonyl fluoride, 29109 (0.33 moo ) of morpholine and
33.85¢g (O.@é%oﬁ%?ﬁ?egm@?/lgﬁ%# ?v%rag(gt?féa @fﬁ%gml of toluene at 60 C for 2 days. The

precipitated solid was filtered off with suction and recrystallized from acetone/n-hexane. 102.109 (71

%) of the tiﬁ@i@%%@'@@%@@ﬁ‘%m%ﬁgmﬂé% gﬁw were obtained. Analogously were
obtained: 52.) 5-Chloro-2-nitro-N-(4-(thiomorpholine-4-sulfonyl)-pheny1)-benzamide; M.o.: 120 C 53)

5-Methyl-N-(4-(morpholine-4 sulfonyl1)-phenyl)-2-nitro-benzamide; M.p.: 249 C 54)
2-Amino-5iedlasariN-Admosplioline# Sidfos ylihpheny) thenzamidet Ldkgr(26:d. mmol) of
5-chloro-N-(4-(morpholine-4-sulfonyl1)-phenyl)-2-nitrobenzamide were dissolved in 440 ml of
tetrahydrofuran/methanol (1:1) and a solution of 27.23 g (156.4 mmol) of sodium dithionite in 330 ml of
water was iadtiedad ispwiiseckiterssiiriogrfard b atixbomatatpersitmestireforganic suvenis were

removed i%ﬁ Q&y@y&g@r@&@&gg;%grﬁg@ﬁyed product was filtered off with suction and purified
by chromatography over silica with methylene chloride/methanol (9:1). 5.68 g (55 %) of the title

compound having a melting point of 229-231 C were obtained.
In another embodiment of the invention the employed compound of the formula tis

chosen from
2-(4~chioro-phenylsulfonylamino}-4,5-dimethoxy-N-(4-(thiomorpholine-4-sulfonyl)-
phenyl}-benzamide,
2-(4-chloro-phenyisulfonylamino)-N-(4-(cis-2,6-dimethyl-morpholine-4-sulfonyl)-
phenyl)-4,5-dimethoxy-benzamide,
5-chloro-2-(5-chloro-thiophene-2-sulfonylamino}-N-(4-(morpholine-4-sulfonyl)-
phenyl)-benzamide, and
5-chioro-2-(3,5-dimethyl-isoxazole-4-sulfonylamingc)-N-(4-{cis-2,6-dimethyl-
morpholine-4-suffonyl)-phenyl)-benzamide,

or a physiologically acceptable salt thereof,

and preferably is chosen from 5-chloro-2-(5-chloro-thiophene-2-suffonylamino}-N-(4-
(morpholine-4-sulfonyl)-phenyl)-benzamide and 5-chlom—2—(3,5-difnethy?-isoxazole-4—
sulfonylamino)-N-(4-(cis-2,6-dimethyl-morpholine-4-sulfonyl}-phenyl)-benzamide, or a
physiologically acceptable salt thereof. In another embodiment of the invention the
employed compound of the formula | is 5-chloro-2-(5-chloro-thiophene-2-
sulfonylamino)-N-(4-(morpholine-4-suifonyl)-phenyl}-benzamide or a physiologically

acceptable sait thereof.

In another embodiment of the invention a compound of the formula |, in any of its
sterecisomeric forms or a mixture of sterecisomeric forms in any ratio, or a

physiologically acceptable salt thereof is employed wherein the physiologicaily



Analogously was obtained: WO 2009/043495PCT/EP2008/007953 39 56)
5-Chloro-2-(5-chloro-1,3-dimethy1-1H-pyrazoleA-sulfonyl-amino)-N-(4-
(thiomorpholine-4-sulfony1)-phenyl)benzamide 250 mg (0.60 mmol) of

2-amino-5-ch|qro-N-F4- thiomorpholine-4-sulfonyl)-phenyl)- benzamide were dissolved in 10 ml of dry
pyridine, and & $f0ti6H 6F 195 mg (0.85 mmol) 5-chloro-1,3-dimethy1-1H-PyFAZSR & bny! chioride
in 5 ml of pyridine was added dropwise at 0 C. After 2 h the mixture was poured onto ice, the
precipitated solid was filtered off with suction and p;{?Tified by chromatography over silica with
methylene chloride/methanol (98:2). 250 mg (69 A) of the title compound having a melting point of

215-216C Wer%gbtﬁﬁi%e%iénas!gﬁ%ﬁl a\ﬁ\{e{ﬁz?bt%i)n?%}n L iment of the Invention a compound
5-Ch|oro-l\?if2- B photng-4-84 ony -pheny??— 4?4-me%ymp%wenylsu?fonﬁammo -Beﬁzamlde; M.p.:
214 C 58)i% brped-(8; i imeltiasry- flaehylsulfonylarnino)-N-(4-(morpholine-4-sulfony1)-

ZOMare

phenyl)'be%%gmﬁ&'%ﬂén?&%@r@%éi@@f@ﬁlh%ﬁﬁ@@@@-@%f&&,G—Gimethyimmor holing-4-

sulfony1)-phenyl)-2-(4-triffuoromethoxyphenylsulfonylamino)-benzamide; M.o.: 195 C 60)
2-((4-Acetyisiamol priEnyly ke MEHUIE M AIETERfdko-N- (4-(morpholine-4-sulfony1)-
pheny1)-bgnzanisle; Ml ick88 e fHerz-Chloreddrehora-taiopheprodreudanyantino)-N-(4-(morphol

ne-4-sulfonyl -}Ehen 1%—b,enza ide; M.p.: 112 C 62)
5-Ch|oro-29%§:i) 'I)c"i?(?-%l; Eﬂﬁﬁﬁﬂ |‘-‘i§9r%%@l§- -sulfonyl-amino)-N-(4-(morpholine-4-
sulfonyl)-pgheniyphcbeiz Andides tvipis 461z Ge 8B BIOMGroiBe((-N-(4-(cis-2,6-dimethyl-
1'methy|'iWQR&?AE&%&%@W}%@@&Bé%‘ég}ﬂi@é‘ggﬂ%‘é‘éﬁ!{?nyl)' phenyl)-benzamide; M.p.: 141 C

and preferably is chosen from 5-chloro-2-(5-chioro-thiophene-2-sulfonylamino)-N-(4-

{morpholine-4-sulfonyl)-phenyl)-benzamide sodium salt and
S-Gh!oro—2~(3,5~dimethyi—isoxazoie—4~suifonyiamiﬂo}-N-(t%»-{cis-Q,6~dimethy!u
morpholine-4-sulfonyl)-phenyl}-benzamide sodium salt. In another embodiment of the
invention the employed compound is 5-chloro-2-(5-chloro-thiophene-2-

sulfonylamino)-N-(4-(morpholine-4-sulfonyl)-phenyl)-benzamide sodium salt.

The compounds of the formula | can be prepared as described in WO 00/02851 and
US 6335334, the contents of which with respect to the preparation of the compounds
are incorporated herein by reference, and as exemplarily outlined in the following. In
one process, first an anthranilic acid of the formula 11 is reacted with a sulfony!
chioride of the formula R*-S(0)»-Cl or a sulfonic acid anhydride in the presence of a
base in a solvent like water, pyridine or an ether, for exampie, to give a compound of
the formula lll. Suitable bases are inorganic bases like sodium carbonate or organic
bases like, for example, pyridine or triethytamine. In the starting compounds and
intermediates of the formulae Hl and Ili, as well as in the compounds of the formulae
IV, V and VI and the other starting compounds and intermediates in the synthesis,
the groups A and R’ to R® are defined as in the compounds of the formula I. The
sulfonylamincbenzoic acid of the formula il can then be activated, for example by
reaction with a chiorinating agent like phosphorus pentachloride, phosphorus
oxychioride or thionyl chioride in an inert solvent, to give an acid chloride of the

formula IV which subsequently is reacted with an optionally substituted aniline.



40 64) 5-Chloro-N-(4-(morpholine-4-sulfonyl1)-phenyl)-2-(pyridine-3-sulfonylamino)- benzamide; M.p.:
222 C 65) 2-((2-Acetylamino-4-methyl-thiazole-5-sulfonyl)-amino)-5-chloro-N-(4-
(morpholine-4-sulfonyl)-phenyl)-benzamide; M.p.: 257 C 66)

5-Chloro-N- (4v§0 g@r&))hollne -4-sulfonyl)-phenyl)-2-(thiophene-2-sulfonylamino)- benzamide; M.o.: 216
C 67) 9/043495 PCT/EP2008/087953
5-Chloro-N-(4-(morpholine-4-sulfony1)-pheny1)-2-(4-trifluoromethylphenylsulfonylamino)-benzamide;
M.p.: 264 C 68) 2-(4-Bromo-phenylsulfonylamino)- 3chIoro-N-(4-(morphoIine-4 sulfonyl)-phenyl)-
benzamide; M.p.: 232 C 69)
2-(3,5-Bis-trifluoromethyl- phenylsulfonylamlno) -5- ghloro N-(4-(morpholine-4-
sulfony1)-phenyl)-befizamide; M.p.: 209 C 70) .

5-Chloro-N-(4f ‘
C 71) 5-Chloro-2-
M.p.: 238 C 724)5 hloxg _
pheny1)-benZamidei.p..; 184, C 73) 5- @hloro- ropyl- p'ﬁlbnylsulfonylam
no)-N-(4-(morpholinegd-sulfony1)- phenyl)- benzg?‘ude;L 2105 C 41

mghenylsulfonylamlno) benzamide; M.p.: 239
%hohne 4 sulfonyl)- phenyl) benzamide;

écy o- ph@ﬁillsulfonylam

Vi

The activation of the carboxylic acid group in the compounds of the formula It can
also be carried our in a different marnner, for example by one of the numerous
methods for the formation of amide bonds in peptide chemistry which are well known

to the skilled person, for example by conversion into a mixed anhydride or an



74) 5-Chloro-2-(4,5-dibromo-thiophene-2-sulfonylamino)-N-(4-(morpholine-4-
sulfonyl)-phenyl)-benzamide; M.p.: 232 C 75)
5-Chloro-2-(4-fluoro-phenylsulfonylamino)-N-(4-(morphol ne-4-sulfonyl)-phenyl)- benzamide; M.p.:
245 C 76) 5-Chloro-2-(3-chloro-4-methoxy-phenylsulfonylamino)-N-(4-(morpholine-4-
suIfonyl)-phe%@%a%é%ré?r%ide; M.p.: 274 C 77) PCT/EP2008/007953
5-Chloro-N-(4-(morpholine-4-sulfonyl)-pheny1)-2-(2 4,6-trimethylphenylsulfonylamino)-benzamide;
Up.: 240 C 78) 5-Chloro-N-(4-(morpholine-4-sulforiyl)-pheny1)-2-(3-nitro-phenylsulfonylamino)-
benzamide; M.p.: 220 C 79)

B oro S B e By R Y RS RO B R A BB BEgmice: Mo-
5-Chloro-N{#henasiptadtinl s disumeny Dpiprieit poidasiif acropiictiliprehpdion paifiiindy-benzamide;

M.p.: 212 &, 8Ldbly carried out in an inert solvent such as, for example, pyridine,
2-(4-Bromo-2,5-d|chIoro-th|ophene-3-sulfonylam|no)-5-ch|oro-N-( -(morpholine4-sulfonyl)-phenyl)-be
nzamide: ,@ﬁggf’ggw@rgg)ar oluene in the absence or in the presence of an inert auxiliary base

5-Chloro-Ni(d-(araiphoiine -4-sutianydimphesy pyiZatrifluo ometayipberyisuitonyaminahlaenzamide;
e 23 & TRl R SRR SO M) N &R IRNRH R fogup - pheny )

2-(4-Brom&-25tathoxydpireaytsutfonytdmirio Socioko - @aokgiblinert the reaction then
sulfony1)-phemyt sRNABMILE Nk Pt b nd VP ROOHRARAOSRE TER 2008007 233 Ao first

be reacted with an optionally substituted aniline of the formula H-A-NH,. The

resulting reaction product of the formula VI can then be chlorosulfonated under
standard conditions and the introduced chlorosuifony! group subsequently converted
under standard conditions into the group R'-S(0),-, for example by reaction with an
amine of the formula R'R®N-H or Het-H in substance or in a solvent like N-
methylpyrrolidone, dimethyliformamide, toluene or an ether, optionally in the presence
of an auxiliary base. In a similar manner the activated acid can be reacted with an
optionally substituted fluorosulfonyianiline of the formula F-S(O0),-A-NH, and the
obtained fluorosuifonyl intermediate of the formula V converted under standard
conditions into the compound of the formula | by reaction with an amine of the
formula R'R®N-H or Het-H.

Compeounds of the formula | can also be obtained by first activating 2 nitrobenzoic
acid of the formula Vi, for example by converting it into the respective acid chloride
of the formula VIl or by another procedure as mentioned above, and then reacting it
with an aniline of the formula R*-S(0)-A-NH. analogously to the procedures
described above to give a compound of the formula X. In the starting compounds and
intermediates of the formulae VI, VIl and X, as well as in the compounds of the
formula IX and Xl and the other starting compounds and intermediates in the
synthesis, the groups A and R’ to R® are defined as in the compounds of the formula
I. In this process, too, as the aniline an optionally substituted fluorosulfonylaniline of
the formula F-8{0),-A-NH; can be employed and in the obtained fluorosuifonyi

intermediate of the formula 1X the fluorosulfony! group converted under standard



85) 5-Chloro-2-(2,6-dichloro-phenylsulfonylamino)-N-(4-(morpholine-4-sulfonyl)- phenyl)-benzamide;
M.p.: 244 C 86) 5-Chloro-2-(2-cyano-phenylsulfonylamino)-N-(4-(morpholine-4-sulfonyl)-phenyl)-
benzamide; M.p.: 200 C 87)
2-(4-Butoxy-phenylsulfonylamino)-5-chloro-N-(4-(morpholine-4-sulfonyo-phenyl)- benzamide; M.p.:
225 C 88) 5-Cf PS%’-%—%uoro-phenylsuIfonylamino)-N-(4-(morpho|ine-4-§ﬁﬁé¥§ﬁqﬁﬂ@r{{§/¥)-
benzamide; M.p.: 204 C 89)
2-(4-ChIoro-phenylsuIfonylamino)-N-(4-(morpho|ine2§-suIfonyl)-phenyl)-5-
(morpholin-4-y1)-benzamide; M, p.: 264 C 90)

2-(4-Chloro-phenylsulfonylamino)-4.5-dimethoxy-N-(4-(1,1-dioxo-thiomarphaoline4- ¥1):phenyl)-b
erizamice SRR . (T Ry e TS o S R R G R hne-d.
sulfonyl)-phergijdbenzamide 500 mg (0.82 mmol) of 2-(4-chloro-phenylsulfonylam
no)-4,5-dimethoxy-N-(4- (thiomorpholine-4-sulfony1)-phenyl)-benzamide in 50 ml of acetone were
cooled to 0 C. A solution of 371 mg (1.23 mmol) of 57 % m-chloroperbenzoic acid in 20 ml of acetone

was added and the mixtgfe wds stirred at room tempeggfture gver night. For working up, it was poured

The reduction of the nitre group in the obtained nitro intermediates of the formula X to

give an amino group can be carried out, for example, by catalytic hydrogenation in
the presence of a noble metal catalyst or Raney nickel in a solvent like ethanol,
giacial acetic acid or a ethanolic solution of hydrogen chloride, or it can be carried out
by reduction with a metal like zinc, tin or iron in the presence of an acid. The
reduction can also be carried out, for example, with tin(ll) chloride or by reaction with

sodium dithionite, favorably in a mixdure of methanol, tetrahydrofuran and water as



93) 5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(1-oxo-thiomorpholine-4-
sulfonyl)-phenyl)-benzamide; M. p.: 233 C 94)
5-Chloro-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(morpholine-4-sulfonyi)- phenyl)-benzamide
sodium salt Wiﬁi&gﬁ £9%.48 g finely powdered sodium hydroxide and 7 8%2 %-ch(l}oro-z- 5-
chloro-thiophene-2-sulionylamino)-N-(4-(morpholine-4-sulfony1)-pheny1)- HEEMIGEYS R Y50 ml of
ethanol was brought into solution by short heating. Then the mixture was evaporated in vacuo, 50 ml
of water were added and it was again evaporated %Svacuo to dryness. This procedure was repeated
twice. The resulting product was dried in vacuo at 50 C. M.o.: 343 C (Dec.) Analogously to the above

compound [ 0 ined.:
2-(5-Ch|or§9EE%”£%%%§{ usi%‘n%#?n%ﬁ?&%%?%%?@gﬁﬁg%ﬁ?gn%ét VRIGES A2 i3 1y-aminosul
fony1)-phefly¥¥barziiaéfyaroemoade dapadiacrrobp carried out analogously to the
5-Chloro-Z{4-phies arphemdauliandarning-Nnifs (Merphaling:f- sklfopyibld-reehyphenyl-benzamide;
M.p.: 192 C, 97% 5-Chloro-2-(4-chloro- henyl_sulfonylamlno)-N-(§4- cis-2,6-dimethyl-morpholine-4-
sulfony1)-Bmatia-phERPTTBRR-aRs deafly gives e aggypound of the formula |.
5-Chloro-2-(4-chloro-phenylsulfonylamino)-N1-(4-(3,5-dimethyl-piperidine-1-
sulfony1)-3-methyl-phenyl)-benzamide; 2242 C 9
S Chioro. 2 e N Tare g R AT L ) 255 8 R 1)-benzamice
M.p.: 189 @QMD%QGD@/@MEE@WEWMW%QM oLpo)der standard cendit‘io.ns '
4,5-Dimethexyzds ,%Qmﬁy&%@w%eﬁb%&mg@%e%wﬁ(wﬁéfeyéd}g%;dégéﬁﬁw@nﬁthy')am'no
sulfonyl)-glhenyl)- enzamide; M.p.: 213°C _ _ _

oubern-Weyl, Methoden der Organischen Chemie (Methods of Organic Chemistry),

Thieme-Verlag, Stuttgart, or Organic Reactions, John Wiley & Sons, New York.
Depending on the circumstances of the individual case, in order {0 avoid side
reactions during the synthesis of a compound of the formula |, it can be necessary or
advantageous to temporarily block functional groups by introducing protective groups
and deprotect them in a later stage of the synthesis, or introduce functional groups in
the form of precursor groups which in a later reaction step are converted into the
desired functional groups. Such synthetic strategies and protective groups and
precursor groups which are suitable in an individual case, are known fo the skilled
person. If desired, the compounds of the formula | can be purified by customary
purification procedures, for example by recrystallization or chromatography. The
starting compounds for the preparation of the compounds of the formuta | are
commercially available or can be prepared according {o, or analogously to, fiterature

procedures.

As is described in WO 00/02851 and US 6335334 and can be demonstrated in tests
known to the person skilled in the art, for example the tests described in U. Schindler
et al., Mol. Pharmacol. 89 (2006), 1260-1268, and in the tests described in WO
00/02851 and US 8335334, the contents of which with respect to the
pharmacological characterization of the compounds are incorporated herein by
reference, the compounds of the formula | activate the heme-protein enzyme soluble
guanylate cyclase (soluble guanylyl cyclase, sGC). They do not act via release of NO
{nitric oxide)} and activate also sGC which is NO-insensitive and in which the heme-

iron is present in the ferric redox form. A subject of the present invention also is the



101)

4,5-Dimethoxy-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(N-(pyridin-3-ylmethyl)-aminosulfony1)

-phenyl)-benzamide; M.p.: 216 C 102)

5-Chloro-2-(2 4-dimethyl-tnhiazole-5-suIfonylamino)-N-(4-(morphoIine-4-sulfon Ji) Eher%p-benzamide;
91043495 PCTTEP2008/00 7953

M.p.: 190 C 183"
2-(4-Ch|oro-phenylsuIfonylamino)-4,5-dimethoxy44-$4-(3,5-dimethyl-piperidinel-suIfonyl)-phenyl)-ben
zamide; M.p.: 249 C (Dec.) 104) 2
2-(4-Chloro-phenylsulfonylamino)-N-(4-(N-methyl-N-(pyridin-3-yl-methyl)-

i If 1)-ph -b ide; in 105 ] ,
ot Chior e Bl et e O BRI AR RS YRR (T RREIRYIR A osulfony D)

-phenyl)-beszafridejdiivpinR4l G 08 r of sGC which does not act via release of NO,

5-Bromo-2:(5; «thi -2-SUlf iN9)-N-(4-(mar ine- If =3r

methyl-ph e:zé%iﬁ&%?ér?ﬁag rﬁ%%%ﬁ%pr?a%%gﬁ%)@%w -ﬁﬂgéﬁsgﬁ}"@ Q&@ %ﬁcﬁﬂ?@ U%%yéf)a}h actz\jfator of
5-Bromo-25BLehio¥bithidhh Esene-sulion peapmd JiNL@a eidcr eiamathy b raslfResgigeny 1)-pheny 1
)-benzamidgeMeRrméAdi&r thE@Reatment of pain, as well as any such sGC activator or stimulator
5-Bromo-2-(5-ch|qro-th|ophene-2-suIfo,nylamino)-N-(f4-(ethiomor holine-4 sulfonyg-phenyl)-benzamide;
M.p.: 197 éor]_% int the treatment of pain, a method of tfreating pain which comprises
2-(5-chlorosthigipiaend sudf eniskani o<k G-thianeth axyr Muath (G2, 3 dttettahyd stisodutinolimer 2-sulfony 1)
-phenyl)-benzamide; M.p.: , /04349 0

5 Chior A o B A a N DA Fes any
sulfony1)-phishytiberaeiivider M slimdala@ anthy pharmaceutically acceptable carrier. Besides
2-(5-Ch'Or%@mnﬁ@@ﬁgss?g%f@wfem%aﬂ)14&@:&@%&5@%%%(&&@@@-@1%%9@@%ipe-l-sulfonyl)-ph

enyl)benzamide; M.p.: 213 C .
stimulate sGC, (5-(1-benzyl-1H-indazol-3-yl)-furan-2-yl)-methanol, S-cyclopropyl-2-(1-

(2-fluoro-benzyl)-1H-pyrazolo[3,4-b]pyridin-3-yl)-pyrimidin-4d-ylamine, 2-(1-(2-fluoro-
benzyl)-1H-pyrazolof3,4-blpyridin-3-yi}-5-(morpholin-4-yl)-pyrimidine-4 ,6-diamine, 3-
(3-dimethylamino-propoxy)-N-(4-methoxy-phenyl)-1-benzyl-1H-pyrazole-5-
carboxamide, 3-(2-(4-chloro-phenylsuifany)-phenyl}-N-(4-dimethylamino-butyl)-
acrylamide and 4-{({(4-carboxy-butyl)-(2-(2-(4-(2-phenyl-ethyl)-benzyloxy)-phenyl)-
ethyl)-amino)-methyl)-benzoic acid may be mentioned (cf. O. V. Evgenov et al.,
Nature Reviews Drug Discovery 5 (2006), 755-768). All statements made above and
below with respect to the use of the compounds of the formula | in the treatment of
pain apply likewise to the use of an activator or stimulator of sGC in the treatment of

pain,

The suitability of the compounds of the formula 1 for treating pain can be
demonstrated in various models which are known to a person skilled in the ari, for
example in the models in mice described below. Due to their pronounced analgetic
activity which has surprisingly been found, the compounds of the formula | and their
physiologically accepiable salis can be used in animals, in particular in mammals
including humans, as medicaments on their own, in mixtures with one another, for
example as a mixture of two compounds of the formula | andfor their physiologically
acceptable salts, or together with other pharmacologicaily active compounds, in the
treatment of pain. Preferably the compounds of the formula | and their physiclogically

acceptable salts are used for this purpose in the form of pharmaceuticai



112)
5-Chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(1,2,3,4-tetrahydroisoguinoline-2-sulfony1)-p
henyl)-benzamide; M.p.: 260 C 113)
5-Chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(N-methyl-N-(pyridin3-yl-methyl)-aminosulfo
nyl)-phenylylggi:?if%(?‘?{f}dg4

*.0.: 65 C (sintering) 114) PCT/EPZ008/007953
6-Methy1-2-(4-chloro-phenylsulfonylamino)-N-(4-(perhydroazepine-1-sulfonyl)- phenyl)-benzamide;
M.o.: 151 C 115) 6-ChIoro-2-(4-chIoro-phenylsuIfo?ﬁllarnino)-N-(4-(pyrroIidine-l-sulfonyl)—phenyl)-
benzamide; M.p.: 217C 116)

> o0 O P o A OB B S RIS e
am|nosulfonyqﬁp%enyfy%’enzaml ; Resin 1 ?
2-(4-Ch|or@wmﬁgtsuﬁwmmm@@m%Mﬁamf@@iﬂ@mwmlwmgpmﬁzawm Map.: 209 C
118) 3-Mettyd 2-(4srblorarRheyisuipnylaminoliN (4-N-m et N2 -pYdiZsy Dhd/or
ethyl)-aminosulfonyl)-phenyl)-benzamide; M.p.; 193 C 119)

5-Chloro-4aEtiesy - esoalaeY S HRBigRERE- 2-sulfonylamino)-N-(4-(morpholine4-sulfony1)-phenyl)-benz
amide; Oil 120) 5-Chloro-4 methoxy-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(cis-2,6-

O e e s R Ko Rl vor
y1)-N-methylvaminosalfpaytipiehy iMbenzanidel . ocali®s@ of 22)ite pain as well as the
2 Crlry SIS Sy it AT ey
5-Chloro-2t8 BueiasitR{ Ridoiiag sraty veiliréiy RiFinbrkuaterns o simretiiersneRteaddulfonyo-phe
ny1)-benzaraides MiPaxd3 Grevention of pain in humans or animals which are susceptible to
the occurrence of pain because of any existing disease or a painful medical
procedure, for example, and are in need of such a prophylaxis or prevention, with the
aim of a prevention or suppression of the occurrence of pain or an attenuation in the
case of its occurrence. Examples of chronic pain are pain associated with a chronic
musculoskeletal disease including back pain, pain associated with menstrual
bleeding, pain associated with a joint disease including pain associated with
osteocarthritis and pain associated with rheumatoid arthritis, inflammatory pain
including pain associated with intestinal inflammation and pain associated with
cardiac muscle inflammation, pain associated with multiple sclerosis, pain associated
with neuritis, pain associated with a carcinoma, pain associated with a sarcoma, pain
associated with AIDS, pain associated with chemotherapy, amputation pain,
trigeminus neuralgia, headache including migraine cephalalgia, and neuropathic pain
including post-herpes zoster neuralgia, neuropathic pain caused by metabolic
dysfunctions such as diabetes mellitus, neuropathic pain associated with diabetic
polyneuropathy, neuropathic pain following a surgical intervention and
chemotherapy-induced neuropathic pain. Examples of acute pain are pain following
an injury, post-operative pain, pain associated with an attack of gout, toothache, péin
associated with a jaw-bone surgery intervention and acute herpes zoster pain. In one
embodiment of the invention, a compound of the formula | or a physiclogically
acceptable salt thereof is used for the treatment of acute pain including any of the
aforementioned examples therecf. In another embodiment of the invention, a

compound of the formula | or a physiologically acceptable salt thereof is used for the



124) 5-Chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(3,5-
dimethylpiperidine-1-sulfonyl)-phenyl)-benzamide; M.o.: 61 C 125)
5-Chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(morpholine-4-

sulfonyl)- ph ﬁ}ml})e(pzamlde M.p.: 286 C 126)

4-Chloro-2-(4-chloro-p enylsulfonylamlno) -N-(4-(cis-2,6-dimethyl- morphoﬁﬁé”ﬁmﬂ@smw’ss
sulfonyl)-phenyl)-benzamide; M.p.: 103 C 127)

5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(3- mgl‘?iyl 4-(2,3-dihydro-1Hisoindo1-2-sulfonyl)-phenyl
)-benzamide 128)
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2-(4- Chloro ph Isulfonylamino)-6-methyl-N g (pyridin- -y met yamlnosulfon%/ -p engll) -benzamid
c@\%/ he invent

e; M.p.: 219t ApEFAPRTRIHGEPE FEBHIRT6H796 4 A410f3¢) embodiment of
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186 C 132) 6-Chl ro- hloro nyl ami 4 imethyl-marPholine-4-
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the invention, a compound of the formuia | or a physiologically acceptable salt thereof
is used for the treatment of inflammatory pain including any of the aforementioned
examples thereof, stich as the treatment of pain associated with intestinal
inflammation or pain associated with cardiac muscle inflammation. in another
embodiment of the invention, a compound of the formula [ or a physiologically
acceptable sait thereof is used for the treatment of neuropathic pain including any of
the aforementioned examples thereof, such as the treatment of post-herpes zoster
neuralgia, neuropathic pain caused by metabolic dysfunctions such as diabetes
mellitus, neuropathic pain associated with diabetic polyneuropathy, neuropathic pain

following a surgical intervention or chemotherapy-induced neuropathic pain.

Medicaments and pharmaceutical compositions which are to be used according to
the invention and which comprise a compound of the formula | andfor a '
physiologically acceptabie salt thereof, can be administered enterally, for eS(ampEe
orally or rectally, for example in the form of pills, tablets, film tablets, sugar-coated
tablets, granules, hard gelatin capsules, soft gelatin capsules, microcapsules,
suppositeries, solutions, such as aqueous, alcoholic or oily solutions, juices, drops,
syrups, suspensions or emuisions. The medicaments and pharmaceutical
compositions can also be administered parenteraily, for example subcutaneously,
intramuscularly, intravenously, intraperitoneally, intrathecally or intraarticularly, in the
form of injection solutions or infusion solutions, for example. Other examples of
suitable forms of administration are percutaneous, transdermal and topical
administration, for exampile in the form of ointments, creams, pastes, lotions, gels,

sprays, powders, foams, aerosols or solutions, administration in the form of implants



Pharmaceutical examples A) Suspension for oral administration A vehicle suspension (designated
below as vehicle MCfT80) was prepared by adding 5 g of methyl cellulose and 5 ml of Tween(r) 80 to
11 of doubly distilled water and stirring the mixture overnight. For preparing an aqueous suspension
which compri of 5-chloro-2-(5-chloro-thiophene-2-sulfonylamin -N-é4- maorPholine-4-
suIfonyl)-phe%ﬂ‘?l%@é%ﬁggﬁﬂde sodium salt, 15 mg of the compound of exa})ri%)agp Weréadded to 5 ml
of vehicle MC/T80 and the mixture was stirred for J% min. Analogously, by adding 5 rug, 1.5 mg and
0.5 mg, of the compound of example 94 to 5 ml each of vehicle MCfT80, suspensions for oral
administration were prepared with comprise 1 mg/ml, 0.3 mg/ml and 0.1 mg/ml, respectively, of
>-chioro-Z4ahipiiierasnEreHIipIHA IRl Ndd(marphsipedraiion habelupenzamide
sodium salt. Pharmacological tests Test 1) Anti-hyperalgesic effect in the carrageenan model of
inflammatorptrigerdeiarsend hpperdigesaipeiice after oral administration WO
2009/043495PCT/EP20081007953 48 In this in vivo model the anti-hyperalgesic effect was
determined in mice in which a thermal hyperalgesia of the hind paws had been induced by injection of
carrageenai e AERSGHHIGIHETRE SRR SR LAER L IR WASY B cd i dREIYEHIBhse withdrew
its hind pawsfioma grheated spotafttheigrdunsthbheserexpetmenthand=albother animpakéxpariments
were perforrgi%g in aﬁcordapce with anlrgﬁ?%%r%%ﬁgonﬁ!%r h(glsgwdellnes for the use %fs e0>%per|mental

: ¢ KNOW 10 & Derson s One of More compou
animals. Three tes?groups Srd'one Contro roup of animals Were used each co%&sntlng of three male

C57B6 midee fwm@m&_@wmbmwwm@g@mmmﬁh@ @@t&@mﬁﬁm ofithetrielowasre
administerggd;io Ihg.aimals.Qrallyhy Gavags s i de:lest OiRs SDiIsRI eeaivechLRal410 g body

weight of a suspension of the test compound in vehicle MC/T80 comprising 0.1 mg/ml, 0.3 mg/ml or 1
mag/ml (preParbiEFES HeBErieH RSSh AR RIGTIREaIUREMINR TIPS aHIN G A o X858 BF 1 ng/kg body
weight, 3 ragikegrbaghtweinhtsandble meke bady: weighiorespe ddielye lnihe: eaptiakgreap, mice

analogousIL}/ received 1 OglllQ %t?_'o%\/ weight.af vehicle MC/TN. Fgr 'Lndug’;on of hind paw
: sed a5 qinedicamen AN Aedich Qi velenpaly fedicine The ,
inflammatory pain, then in-all groups carrageenanp( igma, Deisenhofén, Germany) at a concentration

of 2% in_1©@mﬁn@m&sqnjeom?%bmﬁ@mmm aﬁg@&&)ﬁb@mﬁmg pams_@irtti@w@ under slight
general 'S?QH%Q%%%%ﬂy&&@&%@ti{?lﬁéé&é’d&%aﬁéﬁzgﬁéﬁ? WEcHMBRHAPIRRIRS to

administration of the test compound or vehicle, an , : and 6 h after injection of carrageenan,

thermal hyfeiarfedih Yadorierhiibae et it RisBE A0S LURTERIGH SO BP PRERSUTHE the paw

Hargreave . De s L g o vere o et 1o e domsribed n H
argreaves et al,, Pain 32. , 77-88, and.used in an adapted versian fitted to mice. described in H.
Guing ot IS REAHBILTIESS PBB B LR S BRI S T NaT AP OO 5% x 4.5 cm

test cagestwebmus@i0Instgga afeaaplassfivahauietad (ridimott@dlvag, isddt BWE!ISm iseconds) was

determined. . ) o iiabl
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apparatus [ st, Ugo Basile Biological Research Apparatus, Comerio, Ita 3% tted with a mini
camera to €ribarieyroper facinentofahaaiipel HBaryBriicaeaharsaRhermaerdcahe timer

which meagieddhr dusatinnideflested pHimiesddgbbhytRe dBthgM@a compound of the

2009/043495PCDEP2008/007953
formutla | or a physiologically acceptable salt thereof and one or more

pharmaceutically acceptable carrier substances and additives, and optionally one or
more other pharmacologically active compounds, into a form for administration and

dosage.

As carrier substances for producing a pharmaceutical composition, organic or
inorganic substances can be used which are suitable for the intended use, for
example for oral or parenteral administration, and do not react with the active
compounds in an undesirable manner, for example water, saline, vegetable oils,
alcohols, such as ethanol, isopropanol, benzyl alcchols, 1,2-propanediol, glycerol,
polyethylene glycols, glyceryl triacetate, gelatin, carbohydrates and derivatives such

as lactose, mannitol or starch, talc, lanolin, vaseline or magnesium carbonate. it is



49 paw was started by the investigator and stopped once the animal shook the affected paw. A cut-off
was set at 16 seconds to prevent tissue damage. For each hind paw and each time point, the mean of
three to four PVVL measurements was determined. Table 1 contains the PWL values obtained in test
1 with the compo f%b &f g&(ample 94. The given PWL values On seconds) are the mean SE

(standard error of the mean) of the PWL values obtained for each hind paw Wor BacheARTATAl (N (number
of paws) = 6) of the indicated dosage group at the time points 1 h, 2 h, 4 h and 6 h after injection of
carrageenan, as well as the baseline PWL values (BL) determined 1 h before administration of the test
compound or vehicle and injection of carrageenan. Table 1. Mean PWL values SEM (in seconds)

obtained in fegt 1o W6 CABORLPRBIE 4 RIPREP: DGR eI, B Time 1 h2haneh

mixtures of two or more solvents, such as mixtures of one or more organic solvents
with water. Additives, or auxiliary substances, which can be present in the
pharmaceutical compositions, include stabilizing agents, wetting agents, dispersants,
emulsifiers, solubilizers, thickeners, salts, for example for influencing the osmatic
pressure, glidants, preservatives, dyes, flavorings, aromatizing substances and
buffering substances, such as stearic acid, magnesium stearate,
polyvinylpyrrolidone, sodium chloride, silica and cellulose derivatives, for example.
The pharmaceutical compositions can also comprise one or more other active
ingredients. The compounds of the formula | and their physiologically acceptable
salts can also be lyophilized and the resuiﬁng fyophiiisatés used for producing
injection compositions and infusion compositions, for example. From the compounds
of the formula | and their physiologically acceptable salts, also liposomal preparations

can be prepared and used for fopical administration, for example.

The dosage of the compounds of the formula and/or their physiologically acceptable
saits in the use according to the invention depends on the specific case and, as
usual, has to be adapted individually by the physician in order to achieve an optimal
effect. For exampie, it depends on the sex, age, weight and individual
responsiveness of the human or animal to be treated, on the strength and duration of
action of the compound employed, on whether an acute or a chronic case is treated,
on whether therapy or prophylaxis is performed, on whether the treatment is
performed over a relatively long period of time, or on whether other active
compounds are administered in addition to compounds of the formula I. In general, a
dose range for treating pain in humans of from about 0.1 mg/kg to about 100 mg/kg,
preferably from about 1 mg/kg to about 30 mg/kg, more preferably from about 1
mg/kg to about 10 mg/kg, i.e. mg per kg of body weight per day, is appropriate for
achieving the intended effect in case of administration to an adult weighing about

75 kg. The daily dose can be administered as a single dose or subdivided into
several individual doses, for example one, fwo, three or four individual doses. The
compounds of the formula and/or their physiologically acceptable salts can also be

administered as a bolus or confinuously, for example by means of infusion or
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continuous infusion. Depending of the specific case, it may be necessary to deviate

upwards or downwards from the mentioned doses.

Example compounds and infermediates

1} 2-(4-Chloro-phenylsulfonylamino)-4,5-dimethoxy-benzoic acid

33.71 g (0.32 mol) of sodium carbonate were dissolved in 250 mi of water and
warmed fo 80 °C. 25.00 g (0.13 mol) of 2-amino-4,5-dimethoxy-benzoic acid were
introduced into the solution, and to this solution 28.55 ¢ (0.14 mol} of 4-chloro-
benzenesulfonyl chloride were added portionwise over 15 min. After cooling, the
mixture was filtered with suction, the residue was iaken up in 1 % sodium
hydrogencarbonate solution, the solution fillered, and the product precipitated by
addition of 1 N hydrochioric acid. 25.80 g (55 %) of 2-(4-chlore-phenylsulfonylamino)-
4, 5-dimethoxy-benzoic acid of melting point (M.p.) 212-214 °C were obtained.

Analogously were obtained:

2} 5-Chloro-2-(4-chloro-phenylsulfonylamino)-benzoic acid, M.p.: 210 °C

3) 5-Chloro-2-(3,4-dichloro-phenyisulfonylamino)-benzoic acid

4) 2-(4-Chloro-phenylsulfonylamino)-5-methyl-benzoic acid; M.p.: 201 °C

5) 2-(4-Chloro-phenylsulfonylamino}-4,5-dimethoxy-benzoyl chloride

25.90 g (0.067 mol} of 2-(4-chloro-phenyisulfonylaminoe)-4,5-dimethoxy-benzoic acid
were mixed with 75 ml of toluene, 17.30 g (0.08 mol) of phosphorus pentachloride
were added and the mixture was stirred at 40-45 °C for 2.5 h. Then the mixiure was
concentrated in vacuo to half of its volume and the product that precipitated was
filtered off with suction and washed with a small amount of toluene. 25.30 g (93 %) of
2-(4-chloro-phenylsulfonylamino)-4,5-dimethoxy-benzoyl chloride having a melting
point of 175-177 °C were obtained.
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Analogously were obtained:
6} 5-Chlorg-2-{4-chloro-phenyisulfonivlamino)-benzoyl chioride; M.p.: 127 °C
7Y 5-Chioro-2-(3 4-dichloro-phenylsulfonylamino)-benzoyl chioride, M.p.: 117 °C
8) 2-(4-Chloro-phenylsulfonylaminc)-5-methyl-benzoyl chionde; M.p.: 114 °C

9) 4-{(2-(4-Chloro-phenyisulfonylamino)-4, 5-dimethoxy-benzoyl}-amino)-
benzenesulfony! fluoride

10.00 g (25.6 mmol) of 2-(4~ch§oro;phenylsuifony!amino)A,S—dimethoxy—benzoyE
chloride were mixed with 300 mi of toluene, 4.49 g (25.6 mmol) of 4-
aminobenzenesulfonyl fluoride were added and the mixture was heated under reflux
for 4 h. After cooling, the precipitated solid was filtered off with suction and washed
with toluene. 11.71 g (87 %) of the title compound having a melting point of 216-219

°C were obtained.
Analogously were oblained:

10) 4-{(5-Chloro-2-{4-chioro-phenyisulfonylamino)-benzoyl)-amino)-benzenesulfonyl
fluoride; M.p.: 242 °C

11} 4-((5-Chlorc-2-(3,4-dichloro-phenylsuifonylamino}-benzoylj-amino)-
benzenesulfonyl fluoride; M.p.: 232 °C

12) 4-((2-(4-Chloro-phenylsulfonylamino)-5-methyl-benzoyi}-amino)-benzenesulfonyl
fluoride; M.p.: 224 °C

13) 3-((5-Chioro-2-(4-chloro-phenylsulfonylamino)-benzoyl)-amino)}-benzenesuifonyl
fluoride; M.p.. 224 °C
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14) 2-(4-Chioro-phenylsulfonylamino}-4, 5-dimethoxy-N-{(4-(thiomorpholine-4-
sulfonyl}-phenyl)-benzamide

500 mg (0.95 mmol) of 4-((2-(4-chloro-phenylsulfonylamine)-4 5-dimethoxy-benzoyl)-
amino}-henzenesulfonyl fluoride were dissolved in 1 mi of thiomorpholine and heated
to 90 °C for 30 min. For working up, the mibdure was poured onto 50 miof ice/1 N
hydrochloric acid, the precipitate was filtered off with suction, dried in a vacuum-
drying chamber over phosphorus pentoxide and recrystallized from hexanelethy!
acetate. 378 mg (65 %) of the title compound having a melfing point of 241 °C were

obtained,

Analogously were obtained:

15) 5-Chioro-2-(4-chioro-phenylsulfonylamino)-N-(4-(thiomorpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 246 °C

16) 5-Chloro-2-{4-chloro-phenylsulfonylamino)-N-(4-(4-methyl-piperazine-1-suifonyl)-
phenyl)-benzamide; M.p.: 218 °C

17) 5-Chloro-2-(4-chloro-phenyisulfonylamino}-N-(4-(2,6-dimethyl-morpholine-4-
sulfonyl}-phenyl)-benzamide; M.p.: 259 °C

18) 5-Chloro-2-{4-chloro-phenylsulfonylamino)-N-(4-(cis-2 6-dimethyl-morpholine-4-
sulfonyl)-phenyl)-benzamide; M.p.: 251 °C

19} 5-Chloro-2-(3,4-dichioro-phenyisulfonylamino)-N-{(4-(morpholine-4-suifonyl)-
phenyl)-benzamide; M.p.: 253 °C

20) 5-Chloro-2-(3,4-dichloro-phenyisuifonylamino)-N-(4-(thiomorphoiine-4-sulfonyl)-
phenyl)-benzamide; M.p.. 222 °C

21) 5-Chlore-2-(3 4-dichloro-phenylsulfonylamino)-N-(4-(4-methyl-piperazine-1-
sulfonyl)-phenyl)-benzamide; M.p.: 246 °C
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22} 2-(4-Chloro-phenylsulfonylamino)-4, 5-dimethoxy-N-(4-(morpholine-4-suifonyl)-

phenyl}-benzamide; M.p.: 172 °C

23) 5-Chlore-2-{4-chloro-phenylsulfonylamino)-N-{4-diethylsulfamoylphenyl)-
benzamide; M.p.: 226 °C

24} 5-Chloro-Z2-(4-chioro-phenylsulfonylamino}-N-{4-(piperidine-1-sulfonyl}-phenyl)-
benzamide; M.p.; 240 °C

25) 5-Chloro-2-(4-chloro-phenyisulfonylamino}-N-(4-(2-methoxy-ethylsulfamoyi)-
phenyl}-benzamide; M.p.: 208 °C

26) 2-(4-Chioro-phenylsulfonylamino)-5-methyl-N-{(4-(morpholine-4-sulfonyl}-phenyi)-
benzamide; M.p.: 203 °C

27} 5-Chloro-2-{4-chloro-phenylsulfonylamino)-N-(3-(morpholine-4-sulfonyi)-phenyl)-
benzarnide; M.p.; 238 °C

28} 5-Chioro-2-(4-chloro-phenyisuifonylamino)-N-(3-(thiomorpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.. 202 °C

28) 5-Chioro-2-(4-chioro-phenylsulfonylamino)-N-(3-(4-methyl-piperazine-1-sulfonyl)-
phenyl}-benzamide hydrochioride; M.p.; 245 °C

30} 5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(morphoiine-4-sulfonyl)-phenyi)-
benzamide; M.p.: 228 °C

31) 2-(4-Chioro-phenylsuifonylamino)-5-methyl-N-(4-(thiomorpholine-4-sulfonyl)-
phenyl}-benzamide; M.p.; 234 °C



50 seconds; X-axis: time in hours after injection of carrageenan; BL: determination of baseline value
before injection of carrageenan; o: 0 mg/kg body weight (control); to- o: 1 mg/kg body weight;ea: 3
mg/kg body weight; AA: 10 mg/kg body weight). For the statistical analysis, PWL values were used in
two ways, first,wi -way ANOVA test based on the PWL values and s (g![&QP ' -way ANOVA
test based or?ktfﬁ{é E;O%égl\?ﬁ%der the curve (AUC) values for the time period Oe%p a\%]é?/f%jég ion of
carrageenan. A repeated measures 2-way ANOVA, test (factor treatment and repeated measures
factor time) was performed on PWL measurements.”In case the interaction (treatment x time) was
statistically significant, a Winer complementary analysis was done to investigate the effect of treatment

for each tims poipt-ARUMEIESILeRLAS HneA 10 sturhthe Rokepliahdiifarencasbetygen the control

group and the test groups. Statistically significant anti-hyperalgesic effects were observed at a dosage
of 3 mg/kgFBbay et dderdeudge: o £o higkdbody weight of the compound of example 94 from 1
h to 4 h after carrageenan injection. As a quantitative measure of the efficacy of a test compound over
an extended time per'od,(}g?e area ynder the curve (AUC) of the PWL values. for the time period from 1
10,6 h At e GNP P (R OXEEN: SF R IHE A HIRLRY Y GALR o (3 Loky Ror the te
groups angiaamparéddivithtthey i@ bréldadilie ol BVVL values of the control group (N = 6). For
statistical analysis, a 1-way ANOVA test was applied on individual AUC1h-6h values followed by a
Dunnett's test for comparison of the test groups with the control group. Table 2 contains the mean

SEM of thé4hdniititdl o hrarets viRivdeetite PV gleeytaifdd inteld itaywts wienbmpound of

example Q&QW%@%%géW&ngPQ@OWOO?%B 51 Table 2. Mean of individual AUC1h-6h values
of PWL values obtained in test 1 with the compound of example 94, and statistical findings Dosage

(mg/kg body weight)
35) 2-(4-Chloro-phenylsulfonylamino)-N-(4-(2,5-dihydro-1H-pyrrole-1-sulfonyi)-

phenyl}-4,5-dimethoxy-benzamide; M.p.: 262 °C

36) 2-(4-Chloro-phenylsulfonylamino)-N-(4-(1,2,3,6-tetrahydro-pyridine-1-suffonyt)-
phenyl)-4,5-dimethoxy-benzamide; M.p.: 252 °C

37) 2-(4-Chloro-phenylsulfonylamino}-4,5-dimethoxy-N-(4-(2-methyl-piperidine-1-
sulfonyi)-phenyl)-benzamide; M.p.: 227 °C

38) 2-(4-Chloro-phenylsulfonylamino)-4, 5-dimethoxy-N-(4-(piperazine-1-sulfonyi)-
phenyl)-benzamide; M.p.: 243 °C

39) 2-(4-Chloro-phenylsulfonylamino)-4,5-dimethoxy-N-(4-(4-methyl-piperidine-1-
sulfonyl)-phenyl)-benzamide; M.p.: 267 °C

40) 2-(4-Chiloro-phenylsulfonylaming)-4,5-dimethoxy-N-(4-(4-methyl-perhydro-
[1.4]diazepine-1-sulfonyl}-phenyl)-benzamide; M.p.. 274 °C

41) 2-{4-Chloro-phenylsulfonylamino)-N-{4-(4-ethyl-piperazine-1-sulfonyl}-phenyl)-
4 5-dimethoxy-benzamide; M.p.: 191 °C

42} 2-(4-Chloro-phenylsulfonylamino)-N-{(4-((2-dimethylamino-ethyl)-ethyl-sulfamoyl)-
phenyh-4,5-dimethoxy-benzarnide; M.p.: Dec. > 118 °C



AUC1h-6h of PWL (mean SEM) Statistical evaluation vs. control(1) O (Control) 6 14.80 1.22 16
19.57 2.19
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43y 2-(4-Chloro-phenylsulfonylamino)-N-(4-(1,4.5 6-tetrahydro-pyrimidine-1-sulfonyl)-
phenyl)-4,5-dimethoxy-benzamide; M.p.: Dec. > 237 °C

44 2-{4-Chlore-phenylsulfonylamino)-N-(4-(indan-1-yisulfamaoyl-phenyl}-4 5-
dimethoxy-benzamide, M.p.: 161 °C

45} 2-{(4-Chloro-phenylsulfonyiamino}-N-(4-cyclopropyisulfamoyl-phenyl)-4,5-
dimethoxy-benzamide; M.p.: 222 °C

46) N-(4-(Allyl-cyclohexyl-sulfamoyl}-phenyi}-2-(4-chloro-phenyisulfonylamino)-4,5-
dimethoxy-benzamide; M.p.: 182 °C

47} 5-Chloro-2-nitro-benzoyl chloride

100.00 g (0.50 mol) of 5-chioro-2-nitrobenzoic acid were mixed with 72.20 g (0.61
maol} of thionyl chloride, and the mixture was heated under reflux for 2 h. The excess
thionyl chioride was removed in vacuo. 106.50 g {ca. 98 %) of crude 5-chloro-2-nitro-

benzoyl chloride were obtained as an oil.

Analogously was obtained:

48) 5-Methyl-2-nitro-benzoyl chloride; Oil

49) 4-(5-Chloro-2-nitro-benzoylamino)-benzenesulfonyt fluoride

86.00 g {0.39 mol) of 5-chloro-2-nitro-benzoyl chloride was dissolved in 300 ml of
toluene, a solution of 62.00 g (0.35 mol} of 4-aminobenzenesulfonyl fluoride was
added dropwise, and the mixture was heated under reflux for 4 h. Subsequently it
was cooled, concentrated in vacuo to half of its volume, cooled, and the precipitated
solid was fillered off with suction. 121.60 g (86 %) of the title compound having a
melting point of 182-184 °C were obtained.

Analogously was obtained:



1I1S 36 44.87 1.21** 106 48.70 2.06 *** (1) ns: not significant; ***: significant, p < 0.0001 (ANOVA

& Dunnett) The results shown in Tables 1 and 2 and Figure 1 demonstrate that the compounds of the

invention substantially reduce or even completely reverse thermal hyperalgesia during at least fours

hours after a %%g%g %){al administration and have a pronounced anti-hyperalgesic and thus analgesic
n -

effect. Test 2) Antrallddynic effect in the spared nerve injury (SNI) model SFASUFSEEMEBain in mice

after oral administration In this in vivo mouse mode] of chronic neuropathic pain the effect on tactile
allodynia, a painful sensation after a normally not p??ﬁnful mechanical stimulus, which had been
induced in a hind paw by surgical lesion of the sciatic nerve, was determined by measuring the paw
withdrawal threshold (PVVT), i.e. the exerted force (expressed in grams) at which the mouse withdrew

its hind paw.
50} 4-(5-Methyl-2-nitro-benzoylamino)-benzenesulfonyl fluoride; M.p.: 179 °C

51) 5-Chloro-N-(4-(morpholine-4-sulfonyl)-pheny)-2-nitro-benzamide

120.00 g (0.33 mol) of 4-(5-chloro-Z-nitro-benzoylamino)-benzenesuifonyl fluoride,
29.10 g (0.33 mol) of merpholine and 33.85 g (0.33 mol) of triethylamine were stirred
in 1200 mi of toluene at 60 °C for 2 days. The precipitated solid was filtered off with
suction and recrysiallized from acetone/n-hexane. 102.10 g (71 %} of the title

compound having a melting point of 243-245 °C were obtained.
Analogously were obtained:

52.) 5-Chioro-2-nitro-N-(4-{thiomorpholine-4-sulfonyl}-phenyl}-benzamide; M.p.: 120
°C

53} 5-Methyl-N-(4-(morpholine-4-sulfonyl}-phenyl)-2-nitro-benzamide; M.p.: 249 °C

54) 2-Amino-5~chioro-N-(4-(morpholine-4-sulfonyl)-phenyl)-benzamide

11.10 g (26.1 mmol) of 5-chloro-N-(4-(morpholine-4-sulfonyl)-phenyl)-2-nitro-
benzamide were dissolved in 440 mi of tetrahydrofuran/methanol (1:1) and a solution
of 27.23 g {156.4 mmol) of sodium dithicnite in 330 mi of water was added dropwise.
After stiring for 1 h at room temperature, the organic solvents were removed in a
rotary evaporator, and the precipitated product was filtered off with suction and
purified by chromatography over silica with methylene chloride/methanol (9:1). 5.68 g
{55 %) of the title compound having a melting point of 229-231 °C were obtained.

Analogously was obtained:

55) 2-Amino-5-chloro-N-(4-(thiomorpholine-4-sulfonyl)-phenyl)-benzamide; M.p.. 177
°C



Tactile allodynia was determined at both hind paws, i.e. ipsilateral and contralateral to the lesion if
determined subsequent to surgery, with the automatic von Frey test in which the plantar skin of the
hind paws was exposed to a pressure stimulus of increasing intensity up to 5 grams using a dump
needle stick. The force in grams at WO 2009/043495PCT/EP2008/007953 52 which the animal
responded with withdrawal of the hind paw (paw withdrawal threshold, P\ﬁ?f’%@é@gﬁf%@%s a measure
of tactile allodynia. Two test groups and one contrgl group of animals were used each consisting of
four male 057B6 mice. In all groups, baseline PVVT values (BL) were determined before surgery. For
induction of neuropathic pain then, under general anesthesia, in all groups the two major branches of
the sciatic ner re ligated and ec ith t | ner i t ed nerve injury, SNI).
In this mode o"?%gﬁigﬁgf I6%%{}{}-&%%@%%%%@826%%{)%%@@6\%%@%&%&%9 /o days after nerve
transectiontircthe rhimefipavi-ipsiiatetabteethélesivinai@remained stable in the control group over the
complete ogrAI9RPSHIAgPbIeAXRRIMENL: HRKE @iehsuRIndameriaiph helare.

Lt BB
administration o

b LA
e test compound, i.e. at the time O h, in all groups PVVT values were determined

for the injureBapRlideeyasiAEparaa HENR-HiRELE R A & sPHHE AW PPnEe &itffer the test
compound@r¥8hiiawas edministeredioiteanimakadally bygarages mithegestgroups, mice

received 100 p1/10 g body weight of a suspension of the test compound in yehicle MC/T80 comprising
0.3 mg/m|%‘?@%’fﬂ%ﬁ&%&ﬁﬂ&‘%&?ﬁ%ﬁ §p ArmAced ?cuarﬁg%rﬁop %eA%lp e ﬁlﬁtge%é dosage of 3
mg/kg bodyclickigin &iler80 ofighkt) sodiioneightp redissictiv eyt dnaescamtrobgeo spicamigdranalogously
received 100,01/10.0 hadkeiaht alaehisls MESTAO. ddiwa bs b ARd S Alist Admiigtzation, PVWT

values were ée%ermlned. Table 3 contains the PVVT values obtained in test 2 with the compound of
example 9#eiing gRish BT vafuds (iRT§rarnidy s the mean SEM (standard error of the mean) of the
PVVT measurements performed with the ipsilateral hind paw and the contralateral hind paw,
respectively, of each animal of the indicated group (N (number of animals) = 4) at the time points 0 h
(i.e. beforé&/%mﬂ’ﬁg {i(o)alko) t§’i”3%‘?npound or vehicle) and 1 h, 2 h, 4 h and 6 h after administration of
test compound or vehicle, as well as the baseline PVVT values (BL) determined before surgery. WO

2009/04349RR | E’@Rﬂ?&ﬁ@@ﬁé%ﬁ%@%A\Qmé’%\ﬁx&@#&@%ﬂ&mm&:&%&gd in test 2

wfth the compound of exam
benzamide; M.p.: 214 °C

58} 5-Chioro-2-{3 4-dimethoxy-phenylsuifonylamino)-N-(4-(morphofine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 245 °C

59) 5-Chioro-N-(4-(morpholine-4-sulfonyl}-phenyl)-2-(4-trifluoromethoxy-
phenylsulfonylamino)-benzamide; M.p.. 185 °C

60} 2-({(4-Acetylamino-phenyl)-sulfonylamine)-5-chloro-N-(4-(morpholine-4-sulfonyl)-
phenyl}-benzamide; M.p.: 198 °C

61} 5-Chloro-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(morpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 112 °C

62) 5-Chloro-2-(5-chioro-1,3-dimethyl-pyrazole-4-sulfonyl-amino}-N-(4-(morpholine-4-
sulfonyl)-phenyl)-benzamide; M.p.: 161 °C

63) 5-Chloro-2-((1-methyl-imidazole-4-sulfonyl)-amino)-N-(4-(morpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 141 °C



Dosage (mg/kg Injured ipsilateral paw Non-injured contralateral paw  body weight) BL
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64} 5-Chloro-N-{4-{morpholine-4d-sulfonyl}-phenyl)-2-(pyridine-3-sulfonylamino)-

benzamide; M.p.: 222 °C

85} 2-{(2-Acatvlamino-4-methyl-thiazole-5-sulfonyl}-aminoe)-5-chloro-N-(4-
{morpholine-4-suifonyl}-phenyl)-benzamide; M.p.: 257 °C

86) 5-Chloro-N-{4-(morpholine-4-sulfonyl}-phenyh-2-(thiophene-2-sulfonylamino)-
benzamide; M.p.: 216 °C

67) 5-Chloro-N-(4-(morpholine4-sulfonyl)-phenyl}-2-(4-trifiuoromethyl-
phenyisulfonylamino)-benzamide; M.p.: 264 °C

68) 2-(4-Bromo-phenylsulfonylamino)-5-chloro-N-(4-(morpholine-4-sulfonyl}-phenyl)-
benzamide; M.p.; 232 °C

69) 2-(3,5-Bis-triflucromethyl-phenylisulfonylamino)-5-chloro-N-(4-(morpholine-4-
sulfonyl}-phenyl}-benzamide; M.p.: 209 °C

70) 5-Chioro-N-(4-(morpholine4-sulfonyl)-phenyl)-2-(4-nitro-phenyisulfonylamino)-
benzamide; M.p.: 238 °C

71} 5-Chloro-2-(4-cyano-phenylsulfonylamino)-N-{(4-(morpholine-4-sulfonyl)-phenyl)-
benzamide; M.p.. 238 °C

72) 5-Chloro-2-(4-methylsulfonyi-phenylsulfonylamino)-N-{4-(morpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 181 °C

73) 5-Chloro-2-{4-isopropyl-phenylsulfonylamino)}-N-(4-(morpholine-4-sulfonyl)-
phenyly-benzamide; M.p.: 105 °C



Time Oh1h2h4h6h Time Ohl h2h4h6h 0 4.63 1.69 1.88 1.84 1.65 1.88 4.47 4.78 4.69
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74} 5-Chloro-2-{4,5-dibrome-thiophene-2-sulfonylamine)-N-(4-(morpholine-4-
sulfonyl}-phenyl)-benzamide; M.p.: 232 °C

75) 5-Chlore-2-(4-fluoro-phenylsulfonylamino)-N-(4-(morpholine-4-suffonyl}-phenvyl)-
benzamide; M.p.. 245 °C

78} 5-Chloro-2-(3-chioro-4-methoxy-phenyisulfonylamine)-N-(4-{morpholine-4-
sulfonyl)-phenyll-benzamide; M.p.: 274 °C

77) 5-Chioro-N-(4-(morpholine-4-sulfonyl)-pheny)-2-(2 4,6-trimethyl-
pheny!suffonyiamEnc)—b@ﬁzamide; M.p.: 240 °C

78) 5-Chioro-N-{4-(morpholine-4-sulfonyl)-pheny!}-2-(3-nitro-phenylsulfonylamino)-
benzamide;, M.p.: 220 °C

79) 5-Chloro-2-(4-methoxy-phenylsulfonylaming)-N-(4-(morpholine-4-sulfonyt)-
phenyl)-benzamide; M.p.: 269 °C

80) 5-Chloro-N-{4-(morpholine-4-sulfonyl}-phenyl}-2-(3-triflucromethyl-
phenylsulfonylamino)-benzamide; M.p.: 212 °C

81) 2-{(4-Bromo-2,5-dichioro-thiophene-3-sulfonylamino}-5-chloro-N-(4-(morpholine-
4-sulfonyl)-phenyl)-benzamide; M.p.. 267 °C

82} 5-Chloro-N-{4-(morpholine-4-sulfonyl)-phenyl)-2-(2-triflucromethyl-
phenylsulfonylamino}-benzamide; M.p.. 234 °C

83) 5-Chloro-2-(3-chioro-phenyisulfonylamino)}-N-(4-(morpholine-4-suifonyl)-phenyl)-
benzamide; M.p.: 208 °C

84} 2-(4-Bromo-2-methoxy-phenylsulfonylamino}-5-chloro-N-(4-(morpholine-4-
sulfonyl}-phenyl)-benzamide; M.p.: 260 °C



4.55 4.58 (Control)
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85} 5-Chloro-2-(2 8-dichioro-phenylsulfonylamino }-N-{(4-{morpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 244 °C

&8) 5-Chloro-2-(2-cyano-phenylsutfonylamino)-N-{(4-(morpholine-4-sulfonyl}-phenyt)-
benzamide; M.p.: 200 °C

87} 2-{4-Butoxy-phenylsutfonylamino)-5-chioro-N-{(4-(morpholine-4-sulfonyi)-phenyl)-
benzamide; M.p.: 225 °C

88) 5-Chloro-2-(3-fluoro-phenvisulfonylamino)-N-(4-(rnorpholine-4-sulfonyi}-phenyl)-
benzamide; M.p.: 204 °C

89} 2-(4-Chloro-phenylsulfonylamino}-N-(4-(morpholine-4-sulfonyl}-phenyl}-5-
(morpholin-4-yl}-benzamide; M.p.: 264 °C

90) 2-(4-Chloro-phenylsulfonylamine)-4,5-dimethoxy-N-(4-(1, 1-dioxo-thiomorpholine-
4-suifonyly-phenyl)-benzamide

and

91} 2-{(4-Chloro-phenylsuifonylamino)-4,5-dimethoxy-N-{(4-{1-oxo-thiomorpholine-4-
sulfonyly-phenyl)-benzamide .

500 mg (0.82 mmol) of 2-(4-chloro-phenylsulfonylamino)-4,5-dimethoxy-N-(4-
(thiomorpholine-4-sulfonyl}-phenyi)-benzamide in 50 ml of acetone were cooled to

0 °C. A solution of 371 mg (1.23 mmol) of 57 % m-chloroperbenzoic acid in 20 mi of
acetone was added and the mixture was sfirred at room temperature over night. For
working up, it was poured onto water/ice and the precipitate was filtered off with
suction. The two products obtained as a mixture were separated by chromatography

over silica with methylene chiloride/methanol (97:3).

Analogously were obtained:



0.140.14 0.08 0.14 0.14 0.22 0.21 0.14 0.10 0.13 0.12 3 4.75
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92) 5-Chloro-2-(4-chlore-phenylsulfonylamine}-N-{(4-(1, 1-dioxo-thiomorpholine-4-
sulfonylj-phenyi}-benzamide; M.p.: 182 °C

93) 5-Chloro-2-(4-chioro-phenylsulfonylamino)-N-(4-(1-oxo-thiomorpholine-4-
sulfonyl}-phenyl}-benzamide; M.p.: 233 °C

894} 5-Chloro-2-(5-chloro-thiophene-2-sulfonylamino)-N-{(4-{morpholine-4-sulfonyl}-
phenyl-benzamide sodivm salt

A midure of 0.48 g finely powdered sodium hydroxide and 7 g of 5-chloro-2-(5-
chloro-thiophene-2-sulfonylamino)-N-(4-(morpholine-4-sulfonyl)-phenyl)-benzamide
in 250 mi of ethanol was brought into solution by short heating. Then the mixture was
evaporated in vacuo, 50 mi of water were added and it was again evaporated in
vacuo o dryness. This procedure was repeated fwice. The resulting product was
dried in vacuo at 50 °C. M.p.: 343 °C {Dec.)

Analogously to the above compounds the following example compounds were

obtained:

95} 2-(5-Chloro-thiophene-2-sulfonylamino)-4,5-dimethoxy-N-{4-(N-methyl-N-(pyridin-
3-yl-methyl)-aminosuifonyl}-phenyl}-benzamide hydrochioride; M.p.: 214°C

96) 5-Chioro-2-(4-chloro-phenyisulfonylamino}-N-(4-(morphoiine-4-sulfonyl}-3-methyi-
phenyi}-benzamide; M.p.: 182 °C

97) 5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(cis-2 6-dimethyl-morpholine-4-
sulfonyl)-3-methyl-phenyl)-benzamide; M.p.: 254 °C

98) 5-Chioro-2-(4-chlero-phenylsulfonylamine)-N-(4-(3,5-dimethyl-piperidine-1-
sulfonyl}-3-methyi-phenvi)-benzamide; M.p.: 242 °C

29) 5-Chloro-2-(4-chloro-phenylsulfonylamino)}-N-(4-(piperidine- 1-sulfonyl)-3-methyl-
phenyl)-benzamide; M.p.: 188 °C



1.58 2.96 4.64 4.12 2.50 4.84 4.66 4.95 4.61 4.82 0.14 0.11 0.10
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100) 4,5-Dimethoxy-2-(3,5-dimethyl-isoxazole-4-sulfonylamino}-N-(4-(N-methyl-N-
(pyridin-3-yi-methyi)-aminosulfonvl}-phenyl}-benzamide; M.p.: 213 °C

101) 4 5-Dimethoxy-2-(3,5-dimethyl-isoxazole-4-sulfonylaming}-N-(4-(N-{pyridin-3-yi-
methyl-aminosulfonyl)-phenyl}-benzamide; M.p.: 216 °C

102) 5-Chioro-2-(2 4-dimethyl-thiazole-5-sulfonylamino)-N-(4-(morpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 180 °C

103) 2-(4-Chloro-phenylsulfonylamino)-4,5-dimethoxy-N-(4-(3,5-dimethyl-piperidine-
1-sulfonyl)-phenyl}-benzamide; M.p.: 249 °C (Dec.)

104) 2-(4-Chloro-phenylsulfonylamino)-N-(4-(N-methyl-N-(pyridin-3-yl-methyl)-

aminosulfonyl)-phenvl)-benzamide; Resin

105) 2-(4-Chioro-phenylsulfonylamino)-3,4-dimethoxy-N-{(4-(N-methyl-N-(pyridin-3-yi-
methyl}-aminosulfonyl}-phenyl}-benzamide, M.p.: 241 °C

106) 5-Bromo-2-(5-chloro-thiophene-2-suffonylamino)-N-(4-(morpholine-4-sulfony!}-3-
methyl-phenyl)-benzamide; M.p.. 249 °C

107} 5-Bromo-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(cis-2,6-dimethyl-
morpholine-4-suifonyl)-phenyl}-benzamide; M.p.: 244 °C

108) 5-Bromo-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(thiomorpholine-4-
sulfonyl)-phenyl)-benzamide, M.p.. 197 °C

109) 2-(5-chioro-thiophene-2-sulfonylamino)-4,5-dimethoxy-N-{4-(1,2,3 4-tetrahydro-
isoquinoline-2-sulfonyl}-phenyi)-benzamide; M.p.: 213 °C



0.110.170.400.11 0.140.020.130.13304.70 1.91 3.70 4.66 4.51
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110) 2-(5-Chioro-thiophene-2-sulfonylamino}-4,5-dimethoxy-N-(4-(thiomorpholine-4-
sulfonyl}-phenyl)-benzamide; M.p.: 232 °C

111) 2-(5-Chioro-thiophene-2-sulfonylamine)-4,5-dimethoxy-N-(4-(cis-2,6-dimethyl-
piperidine-1-sulfonyl)-phenyl)-benzamide; M.p.. 213 °C

112) 5-Chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(1,2,3 4-tetrahydro-
isoquinoline-2-sulfonyl)-phenyl}-benzamide; M.p.: 260 °C

113) 5~Chiom~2~(3,5—dimetﬁyi—isoxazole~4~suif0nylam%no)wN~(4—(N»methyini\iﬁ(pyﬁdinw
3-yl-methyl)-aminosulfonyl)-phenyl)-benzamide; M.p.: 65 °C (sintering)

114) 8-Methyl-2-(4-chloro-phenyisulfonylamino)-N-(4-(perhydroazepine-1-sulfonyl)-
phenyl}-benzamide; M.p.: 161 °C

115) 6-Chloro-2-(4-chloro-phenylsulfonylamino}-N-(4-(pyrrolidine-1-sulfonyf}-phenyl)-
benzamide; M.p.: 217 °C

116) 5-Chloro-2-{4-chioro-phenylsulfonylamino)-N-(4-(N-ethyl-N-{pyridin-4-yl-methyl)-

aminosulfonyl)-phenyl)-benzamide; Resin

117) 2-(4-Chloro-phenylsulfonylamino)-N-(4-thiomorpholine-4-sulfonyl)-phenyl}-
benzamide; M.p.: 208 °C

118} 3-Methyl-2-(4-chloro-phenylsulfonyiamino)-N-(4-(N-methyl-N-(2-(pyridin-2-yl)-
ethyl)-aminosulfonyl)-phenyl)-benzamide; M.p.: 193 °C

119) 5-Chloro-4-methoxy-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(morpholine-
4-sulfonyl)-phenyl)-benzamide; Oit

120} 5-Chloro-4-methoxy-2-(5-chioro-thiophene-2-sulfonylamino)-N-(4-(cis-2,6-
dimethyl-morpholine-1-sulfonyl)}-phenyl)-benzamide; M.p.: 88 °C



4.244.694.824.844.70 455 +++++++

WO 2009/043495 PCT/EP2008/007953

46

121) 5-Chloro-4-methoxy-2-(5-chloro-thiophene-2-sulfonylamino}-N-(4-(N-pyridin-3-
yh-N-methyl-aminosulionyl)-phenyl)-benzamide; M.p.: 135 °C

122) 2-{4-Chioro-phenylsulfonylamino}-4,5-dimethoxy-N-(4-(cis-2 6-dimethyl-
morphoiine-4-sulfony!}-phenyl)-benzamide sodium salt, M.p.: 330 °C (Dec)

123) 5-Chloro-2-(3, 5-dimethyl-isoxazole-4-sulfonylaming)-N-{4-(cis-2 6-dimethyl-
maorpholine-4-sulfonyl)-phenyl)-benzamide; M.p.; 230 °C

124) 5-Chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino}-N-(4-(3,5-
dimethylpiperidine-1-sulfonyl)-phenyi}-benzamide; M.p.. 61 °C

125) 5-Chioro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino}-N-(4-(morpholine-4-
sulfonyl)-phenyl)-benzamide,; M.p.: 286 °C

126) 4-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(cis-2 6-dimethyl-morpholing-4-
sulfonyl)-phenyl)-benzamide; M.p.. 103 °C

127} 5-Chloro-2-(4-chioro-phenylsulfonytamino}-N-{3-methyi-4-(2, 3~-dihydro- 1H-

isoindol-2-sulfonyl)-phenyl)-benzamide

128) 5-Chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(cis-2,6-dimethyl-
morpholine-4-sulfonyl)-phenyl)}-benzamide sodium salt; M.p.: 248 °C

129) 2-(4-Chloro-phenylsulfonylamino)-6-methyi-N-(4-(thiomorpholine-4-sulfonyl}-
phenyl}-benzamide; M.p.: 189 °C

130) 2-(4-Chloro-phenylsulfonylamino)-6-methyl-N-(4-(pyridin-3-yimethylamino-
sulfonyh-phenyl)-benzamide; M.p.: 218 °C



++++ 0.180.12 0.46 0.10 0.17 0.08 0.23 0.10 0.10
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131} 6-Chloro-2-{4-chloro-phenylsulfonylamino)-N-(4-(thiomospholine-4-sulfonyl)-
shenyli-benzamide; M.p.: 186 °C

132) 6-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(2 6-dimethyl-morpholine-4-
sulfonyl)-phenyl)-benzamide; M.p.. 1892 °C

133) 2-(4-Chloro-phenylsulfonylamine)-N-(4-benzylsutfamoyl-phenyl}-benzamide

134) 2-(4-Chloro-phenylsulfonylamino)-5-methoxy-N-{4-(thiomorpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 238 °C

Pharmaceutical examples

A} Suspension for oral administration

A vehicle suspension (designated below as vehicle MC/T80) was prepared by adding
5 g of methyl cellulose and 5 mi of Tween® 80 to 1 [ of doubly distilled water and
stirring the mixture overnight. For preparing an aqueous suspension which comprises
3 mg/mi of 5-chloro-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(morpholine-4-
sulfonyl)-phenyl)-benzamide sodium salt, 15 mg of the cornpound of example 94

were added to 5 mi of vehicle MC/T80 and the mixture was stirred for 15 min.

Analogously, by adding 5 mg, 1.5 mg and 0.5 mg, of the compound of example 94 io
5 mi each of vehicle MC/T80, suspensions for oral administration were prepared with
comprise 1 mg/mi, 0.3 mg/m! and 0.1 mg/ml, respectively, of 5-chlore-2-(5-chloro-

thiophene-2-sulfonylamino)-N-(4-(morpholine-4-sulfonyl)-phenyl)-benzamide sodium

salt.
Pharmacological tests

Test 1) Anti-hyperalgesic effect in the carrageenan model of inflammatory triggered

thermal hyperalgesia in mice after oral administration



0.19 0.12 In Figure 2 the time course of the mean PVVT values obtained in test 2 with the compound
of example 94 is depicted (Y-axis: paw withdrawal threshold (PVVT) in grams; X-axis: time in hours
after administration of test compound or vehicle; BL: determination of baseline value before surgery; il:

injured ipsilateral paw; cl: non-injured contralateral paw; s-t: 0 mg/kg body weight E[?gé:ontrol); : 3 mg/kg

body weight iY¥ h*%8¥#5/kg body weight il; 00: 0 mg/kg body weight cl (&’5&(&%1}? 3% g/kg body

weight cl; oo: 30 mg/kg body weight cl). For the statistical analysis, PVVT values were used in two

ways, first with a 2-way ANOVA test based on the BT values and second with a 1-way ANOVA test

based on area under the curve (AUC) values for the time period of 6 h after application of the test

compound or vehicle. A repeated measures 2-wa OVA test (factor treatment and.repeated
TS HRIOAIR

measures fAdi5 FriBPARSE RS HE B B IIFESfISPETERS U8B 4B 54
measuremests:dntcasedige dierbittioniftigatwentd i) Wwedscstdtisticadytisig nificamsge Miarer
complementary analysis,was_don investi ct of nt far. ime point. A
Dunnett's tes v‘&‘%%“ds“e%% ?oe &%%ﬁ%%gﬁ%{vesﬂg%%&gﬂﬁ E)'gt\)%/ﬁe%ﬁi%e&gféﬂnﬁg %t]]roo&{j%‘eand the test
groups. Staiisticatyitsidificamdrmralioayaled et breasbyar ddiasa eiesuecst 8 aig/RY body weight

from 1 h tq.4.h,and.atia dosage At 3qragikerbodyveight fraanddndarbdn pfighasiaunisiration of the

compound of example 94. As a quantitative measure of the efficacy of a test compound over an
extended e Pafsieados S HRES HPEIRETRUBYBPIRe individual PVVT values for the time

period from 1 h to 6 h after administration of test compound or vehicle (AUC1h-6h) was determined for

the ipsilateral paws of each group and the obtained.value subtracte etermined for the
contralate?é%ﬁ%zw%g&g{ﬁg %%%“e% é?%%g?gtrg?vgrB%ﬁ&Tﬁ%Wég? uaésgegé%%]%}gﬁcg%%ﬁ%‘éi results
(mean SEMEebtailkedToBhmicenipbldont éxanijsie dicarcagvendim Tibie FeSesistical analysis was

performed with 8, 1vay ANQY 4 test hasssiandne RRIaMGLsEINYBlHgS. Rathidesages; of the
compound of example 94, 3 m /(}fg bodf/ﬁwelght and 30 mg/kg body weight, achieved significant
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described in pharmaceutical example A) for attaining a dosage of 1 mg/kg body
weight, 3 mg/kg body weight and 10 mg/kg body weight, respectively. In the control
group, mice analogously received 100 pl/10 g body weight of vehicle MC/T80. For
induction of hind paw inflammatory pain, then in all groups carrageenan (Sigma,
Deisenhofen, Germany) at a concentration of 2% in 10 pi of saline was injected into
the plantar aspect of both hind paws of the mice under slight general isofluran
anesthesia. 1 h before injection of carrageenan, i.e. immediately before
administration of the test compound or vehicle, and 1 h, 2 h, 4 hand 6 h afier

injection of carrageenan, thermal hyperaigesia was determined.

Thermal hyperalgesia was determined by measuring the paw withdrawal latency
(PWL) by means of the automatic plantar test, first described for rats in K.
Hargreaves et al., Pain 32 (1988), 77-88, and used in an adapted version fitted to
mice described in H. Glhring et al,, J. Neurosci. 20 (2000), 8714-6720. To restrict
animal movement, 10.5 x 13.0 x 4.5 cm test cages were used. Instead of a glass
floor, a metal grid bottorn was used. PWL (in seconds)} was determined on exposure
of the paw to a defined thermal stimulus using a commercially avaitable apparatus
(Plantar Test, Ugo Basile Biological Research Apparatus, Comerio, ltaly} fitted with a
mini camera to ensure proper placement of the infrared heat below the hind paw of

interest. The timer which measured the duration of reflected infrared light by the hind
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paw was started by the investigator and stopped once the animal shook the affected
pav. A cut-off was set at 16 seconds fo prevent tissue damage. For each hind paw

and each time point, the mean of three to four PWL measurements was determined.

Table 1 contains the PWL values obtained in test 1 with the compound of example
94. The given PWL values (in seconds) are the mean + SEM (standard error of the
mean) of the PWL values obtained for each hind paw of each animal (N (number of
paws) = 6) of the indicated dosage group at the time points 1 h, 2h, 4 h and 6 h after
injection of carrageenan, as well as the baseline PWL values (BL) determined 1 h

before administration of the iest compound or vehicle and injection of carrageenan.

Table 1. Mean PWL values + SEM (in seconds) obtained in test 1 with the compound

of example 94

Dosage M Time
{(mgfkg body
weight) BL ih 2h 4 h 6 h
o & |10.93 3.10 2.88 3.00 2.82
{Control} +0.37 + (.33 t+ 0.40 + 025 +0.51
1 & |11.08 : 4.08 3.80 3.98 3.86
+ 0.40 + 0.62 +0.28 +0.78 +0.48
3 & | 10.69 8.42 10.16 10.84 3.74
+0.27 +0.63 £ 0.33 +0.63 +0.47
10 6 |[10.97 12.46 11.24 11.11 3.40
+ 0.40 1+ 0.91 +0.77 +0.54 + (.46

In Figure 1 the time course of the mean PWL values obtained in test 1 with the

compound of example 94 is depicted (Y-axis: paw withdrawal latency (PWL) in
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seconds:; X-axis: fime in hours after injection of carrageenan; BL: determination of
baseline vaiue before injection of carrageenan; +———¢. 0 mg/kg body weight

{control); e o: 1 mg/kg body weight;, s——ma: 3 mg/kg body weight, 4——4: 10

mg/kg body weight).

For the statistical analysis, PWL values were used in two ways, first with a 2-way
ANOVA test based on the PWL values and second with a 1-way ANOVA test based
on the area under the curve (AUC) values for the time pericd of 6 h after injection of
carrageenan. A repeated measures 2-way ANOVA test (factor treatment and
repeated measures factor time) was performed on PWL measurements. In case the
interaction {treatment x time) was statistically signiﬁcant, a Winer complementary
analysis was done to investigate the effect of treatment for each time point. A
Dunnett's test was used to study the potential differences between the control group
and the test groups. Statistically significant anti-hyperaigesic effects were observed
at a dosage of 3 mg/kg body weight and a dosage of 10 mg/kg body weight of the

compound of exampie 94 from 1 h to 4 h after carrageenan injection.

As a quantitative measure of the efficacy of a test compound over an extended time
period, the area under the curve {AUC) of the PWL values for the time period from 1
h to 6 h after injection of carrageenan (AUC 1h-6h}) was determined for each paw (N =
6) for the test groups and compared with the AUCTh-6h value of the PWL values of
the control group (N = 6). For statistical analysis, a 1-way ANOVA test was applied
on individual AUC 1h-6h values followed by a Dunnett's test for comparison of the test
groups with the control group. Table 2 contains the mean + SEM of the individual
AUC1h-6h values of the PWL values obtained in test 1 with the compound of
example 94,



Brief description of drawings Figure 1 shows the time course of the mean paw withdrawal latency
(PVVL) obtained in pharmacological test 1 with the compound of example 94. Figure 2 shows the time
course of the mean paw withdrawal threshold (PVVT) obtained in pharmacological test 2 with the

compound of example 94. 56 Claims 1. Use of a compound of the formula R6 000 \\1/ R5A-S R32
0-11 R 0 WheV&hz009/043495 PCT/EP2008/007953

51

Table 2. Mean of individual AUC1h-6h values of PWL values obtained in test 1 with

the compound of example 84, and statistical findings

Dosage N AUCTh-6h Stafistical
(mg/kg body of PWL evaluation vs.
weight} (mean + SEM) controf (1)
0 (Controf) & 14.80 £ 1.22 —
1 6 19.57 £ 2.19 ns
3 6 44.87 +1.21 i
10 8 4870 +2.06 e

(1} ns: not significant; ***: significant, p < 0.0001 (ANOVA & Dunnett)

The results shown in Tables 1 and 2 and Figure 1 demonstrate that the compounds
of the invention substantially reduce or even completely reverse thermal hyperalgesia
during at least fours hours after a single oral administration and have a pronounced

anti-hyperalgesic and thus analgesic effect.

Test 2) Anti-allodynic effect in the spared nerve injury (SNI) model of neuropathic

pain in mice after oral administration

in this in vivo mouse modei of chronic neuropathic pain the effect on tactile allodynia,
a painful sensation after a normally not painful mechanical stimulus, which had been
induced in a hind paw by surgica!l lesion of the sciatic nerve, was determined by
measuring the paw withdrawal threshold (PWT), i.e. the exerted force (expressed in

grams) at which the mouse withdrew its hind paw.

Tactile allodynia was determined at both hind paws, i.e. ipsilateral and contralateral
to the lesion if determined subsequent to surgery, with the autornatic von Frey testin
which the plantar skin of the hind paws was exposed to a pressure stimulus of

increasing intensity up 1o 5 grams using a dump needle siick. The force in grams at
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threshold, PWT), was used as a measure of tactile aliodynia.

Two test groups and one control group of animals were used each consisting of four
male C578B6 mice. in all groups, baseline PWT values {BL) were determined before
surgery. For induction of neuropathic pain then, under general anesthesia, in all
groups the two maijor branches of the sciatic nerve were ligated and transected, with
the sural nerve left intact (spared nerve injury, SNI). In this model of neuropathic
pain, tactile allodynia developed completely within two days after nerve transection in
the hind paw ipsilateral fo the lesion and remained stable in the control group over

the complete observation period of the experiment.

7 days after surgery, immediately before administration of the test compound, i.e. at
the time 0 h, in all groups PWT values were determined for the injured ipsilateral hind
paw and the non-injured contralateral hind paw. Then either the test compound or
vehicle was administered to the animals orally by gavage. In the test groups, mice
received 100 pi/10 g body weight of a suspension of the test compound in vehicle
MC/TB0 comprising 0.3 mg/ml or 3 mg/ml (prepared as described in pharmaceutical
example A) for attaining a dosage of 3 mg/kg body weight and 30 mg/kg body weight,
respectively. In the control group, mice analogously received 100 ul/10 g body weight
of vehicle MC/T80. 1 h, 2 h, 4 h and 6 h after administration, PWT values were

determined.

Table 3 contains the PWT values obtained in test 2 with the compound of example
94. The given PWT values (in grams) are the mean x SEM (standard error of the
mean) of the PWT measurements performed with the ipsilateral hind paw and the
contralateral hind paw, respectively, of each animal of the indicated group (N
(number of animals) = 4) at the time points 0 h (i.e. before administration of test
compound or vehicle) and 1 h, 2 h, 4 h and 6 h after administration of test compound

or vehicle, as well as the baseline PWT values (BL) determined before surgery.
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0.14 |0.14 (0.08 [0.14 |0.14 [0.22 (0.21 |0.14 |0.10 |0.13 |0.12
3 475 |1.58 |2.06 |4.84 [4.12 250 (484 (466 1495 (461 482
p- + + £ * + 2 + + * +
0.14 10.41 |0.10 |0.11 10.17 |0.40 |0.11 [0.14 (0.02 |0.13 {0.13
30 470 {191 1370 |466 |4.51 (424 |469 (482 |484 470 1455
£ & + * + + + + + + +
0.18 1{0.12 |0.46 (0.10 |0.17 10.08 10.23 10.10 ]0.10 |0.18 |0.12

in Figure 2 the time course of the mean PWT values obtained in test 2 with the
compound of example 94 is depicted (Y-axis: paw withdrawal threshold (PWT) in
grams; X-axis: time in hours after administration of test compound or vehicle; BL:

determination of baseline vaiue before surgery; il: injured ipsilateral paw; cl: non-

injured contralateral paw, e——¢: 0 mg/kg body weight it (control); e e 3 mg/kg

& 30 ma/kg body weight il; 0—0: 0 mg/kg body weight ¢

body weight il; &

{contral); o o: 3 mg/kg body weight cl; o——0: 30 mg/kg body weight ci}.

For the statistical analysis, PWT values were used in two ways, first with a Z-way
ANOVA test based on the PWT values and second with a 1-way ANOVA test based
on area under the curve (AUC) values for the time period of 6 h after application of
the test compound or vehicle. A repeated measures 2-way ANOVA test (factor

treatment and repeated measures factor time) was performed on PWT
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measurements. In case the interaction (freatment x time) was statistically significant,
a Winer complementary analysis was done fo investigate the effect of treatment for
each time point. A Dunnett's test was used fo study the potential differences between
the control group and the test groups. Statistically significant ant-allodynic effects
were observed at a dosage of 3 mg/kg body weight from 1 h to 4 h and at a dosage
of 30 mg/kg body weight from 1 h fo 6 h after administration of the compound of

example 94.

As a quantitative measure of the efficacy of a test compound over an extended time
period, the area under the curve (AUC) of the individual PWT values for the fime
period from 1 h to 6 h afier administration of test compound or vehicle (AUCTh-6h)
was determined for the ipsilateral paws of each group and the obtained value
subtracted from the value determined for the contralateral paws of the same group to
give DeltaAUC 1h-6h values for each group. The resuits {mean + SEM) obtained for
the compound of example 94 are given in Table 4. Statistical analysis was performed
with a 1-way ANOVA test based on the DeltaAUC 1h-6h values. Both dosages of the
compound of example 94, 3 mg/kg body weight and 30 mg/kg body weight, achieved

significant improvement over the control group treated with vehicle only.

Table 4. Mean DeltaAUC 1h-6h values of PWT values obtained in test 2 with the

compound of example 94, and statistical findings

Dosage N DeltaAUC 1h-6h Statistical
{mg/kg body of PWL evaluation vs.
weight) (mean £ SEM) control (1)
¢ {(Control) | 4 14.22 + 0.80 -
3 4 460+1.20 e
30 4 1.52 £0.94 x

(1) ***: significant, p < 0.0001 (ANOVA & Dunnett)
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The resuits shown in Tables 3 and 4 and Figure 2 demonstrate the substantial
reduction or even complete reversion of tactical allodynia during at least fours hours

after a single oral administration and thus the utility of the compounds of the

invention for treating various types of pain.

Brief description of drawings

Figure 1 shows the time course of the mean paw withdrawal latency (PWL) obtained

in pharmacological test 1 with the compound of example 94.

Figure 2 shows the time course of the mean paw withdrawal threshold (PWT)

obtained in pharmacological test 2 with the compound of example 94.
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A is unsubstituied 1,4-phenyiene;

R'is Het:

R? is pheny! or heteroary! which can both be substituted by one, two or three identical

or different substituents chosen from halogen and (C+-Cy)-alkyl;

R® and R® are hydrogen, R* is chosen from hydrogen, halogen and (C1-Ca)-alkyi-O-,

and R® is chosen from halogen and (C4-Ca)-alkyl-O-:

heteroaryl is chosen from thiophenyt and a residue of a 5-membered aromatic
heterccycle which comprises a ring nitrogen atom and one further ring heteroatom

chosen from nitrogen, oxygen and sulfur;

Het is a residue of a monocyciic 6-membered saturated heterocycle which contains a
ring nitrogen atom via which the group Het is bonded to the group ~A-5(0),-, and
which can contain one further ring hetercatom chosen from oxygen and sulfur
wherein the sulfur atom can carry one or two oxc groups, and which can be

substituted by one, two, three or four ideniical or different (C4-Cal-alkyl substituents;
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in any of its sterecisomeric forms, or a mixiure of sterecisomeric forms in any ratio, or
a physiologically acceptable salt thereof, for manufacturing a medicament for the
freatment of pain associated with a joint disease, inflammatory pain or neurcpathic

pain,

2. Use according to claim 1 of a compound of the formuia | chosen from
2-{4-chloro-phenylsulfonviamino)-4, 5-dimethoxy-MN-(4-{thiomorpholine-4-sulfonyl}-
phenyi-benzamide,

2-{4-chloro-phenyisulfonyiamino}-N-{4-(cis-2 G-dimethyl-morphoiine-4-sulfonyi)-
phenyl-4 S-dimethoxy-benzamide,
5-chioro-2-{5-chloro-thiophene-Z-sulfonviamino)}-N-(4-(morpholine-4-sulfonyl)-
vhenylj-benzamide, and
5-chioro-2-(3,5-dimethyl-isoxazole-4-sulfonyiamino}-N-(4-(cis-2 . 6-dimethyl-
morpholine-4-sulfonyl)-phenyl}-benzamide,

or a physiologically acceptabie salt thereof.

3. Use according o any of claims 1 1o 2, whersin the medicament is for the treatment

of pain asscciated with ostecarthritis or pain associated with rheumaioid arthritis.

4, Use according i any of claims 1 to 2, whersin the medicament is for the treatiment
of pain asscciated with intestinal inflammation or pain associated with cardiac muscle

inflarmmation.

5. Use according fo any of claims 1 fo 2, wherein the medicament is for the treatment
of post-herpes zoster neuralgia, neurcpathic pain caused by metabolic dysfunctions,
neuropathic pain associated with diabetic polyneuropathy, neuropathic pain following

a surgical intervention or chemotherapy-induced neuropathic pain.

&. Process for manufacturing a medicament for the treatment of pain associated with
a joint disease, inflammatory pain or neuropathic pain, compsising bringing a
compound of the formula | or a physiologically acceptable salt thereof as defined in
any of claims 1 to 2 and one or more pharmaceutically acceptable carrier substances

and additives into a form for administration and dosage.



