e of sulfonyl-substituted 2-sul fonyl am nobenzoic
DE2007/04#S id N phenylam des in the treatnent of pain The

W(pzoeymms nvention relates to the use of PCT/EP2008/007953
sul fonyl -substituted 2- sul fonyl am nobenzoic acid
N-phenyl am des of the fornuka I , wherein A and Rl to

R6 have the neanings indicated below, for treating
pain and for manufacturing a nedi canent for t he

Use o s RRS SRREE Do o R eBE S Loy B sarics in e
treatmétIf)pair S an unpl easant sensory and enoti onal

experience associated with actual or potential tissue
damage, or is described in terms of such damage. Pain

can he ac r..chroni ular in
The PIRREE e 'Pnd%&t%sg% u?)%?#ﬂﬁ@”!ﬁ%‘?%@@@ﬂ /e function
sulforlyPdmind®eho6i ARINLSh@YRAMIHLSA the femivaval in that it
pronpts the organismto avoid a further exposure or
re-exposure to the stinmulus which caused the pain, for
exanpl e 8 thermal Qqr chani cal inpact, or to seek for

a cure Bf a dysfun {jon, and thus avoids further

| geury nd t'ssue!\—el&ra e. However, apart fromthis
benefy ascht, paR generally puts a strain on the
body gan bH intol erable, and often needs to be
alse by @ suitabl e pduntreatrrent in addition to
treatne of\yhe cause of the pain if the latter is

possi bl B 69841ﬁ£e33| ty for pain treatnent exists in

particul ar e case of chronic pain, for exanple in

the case of neuropathic pain which is caused by a

| esion or dysfunction in the nervous system

i nflammatory pain or pain associated with cancer, in
whereihiAcand & do Richavauthe roganings pradmateﬁtbaipw.sfqntbneahngmlmand for

not be tr.eated sf ac or| Phar maceuti cal s
ma”“@@qiﬂw ﬁd“?‘i‘)'cafﬁeé‘Fg‘Eth a&m&n 9?'& ent substance
groups are enployed for treating acute or chroni C pain
whi ch have different nodes of action and

Pain, pscietned iribe:otermailone Assscedon foirthe ugy of BRMASP), is an
unple'ggé %_E,Y\A%Stlgﬁg'b t&)%raﬁgg(%&iéﬁc% n%%so%[%g?@ Riith aec‘?uélvoer potential
tlssuea@émagéfd)ﬂm@wed in terms of such damage. Paun 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 organism to avoid a further
exposure or re-exposure to the stimulus which caused the pain, for example 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 treatment 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 often is not known or cannot be

treated satisfactorily.



drugs, cycl ooxygenase inhibitors and anticonvul sants

and t he specific conpounds norphine, netam zol,
W Pepi ne, rofecoxib, ibuprofen and PCT/EP2008/007953

acetylsalicylic acid may be nentioned. Besides their

anal gesic activity, in partothey exhibit other

phar macol ogi cal activities such as an antiphlogistic

or antipyretic action, for exanple, which provides an

TR N W T e
empldied! for ﬂ@%ti@%%%@?ﬂ &HrBRicdih WHIEH Hede d#ftfeht1Rb8es of abtion and

ngoi ng ne ) urther 'potent anal gesics which are
propentyl profilelsamak aai imthe eshtirdinervodsisystam er iptasfase with different parts

rofile and dinth t .
of the koA rEVE B AR XA Bl RL RO SER ot gpmmatory
drugsl, Bj¢188% R eRrthiBitofstdndc ¥ AIBErRuISAM Bhd g kpecifit coapounds
now been found that the conpounds of the fornula I

morphineerietamizohicarbamagepingerafeeexib.sbyprafer and acetylsalisylic acid

ay L SBRR SOHS o) SRR i ol
pharm@Xcdibgical AivitRisi s(Rhassaw antiphlolistic @ anyippteticactivasfor example,

~ which can be used in particular in the treat t of
whichdpiouidigs-aaddiionlRenedt, Byldpspie 1bn availaildy st adarge number of

analg%ﬁ@ﬁ%ﬁ%ﬁ@yn@%ﬂ baih MRCLAI ASt erfE4t O?@t?ﬁlg solved, and there is

Irhsuf anal gesic activity compounds
an ongbirigweddfonfldhér petenhanalgesios dddch atedell Galetated and exhibit a

favorgbiRIPEPPEIERION, 854 GRRIDLHARA e ATest Af Ieciayiale tipes of
pain %Lgcg\%ﬁéufo\bﬁﬁﬁé Esirﬁbﬂﬁﬁﬁnﬁ%tbw bAinafy¥ exaeiggenesi s,

“their Use Ih the treatment” of neopl astic diseases,
reti nopathy, age-rel ated macul ar degenerati on and

ot her dj seases, such as,,inf).ammtor i i s .
surpriindindt b3s e herrLS BRhPb bR aunpodads SRRl P viate pain
and caf B AELES Gnafjesitstid thé ereRfthesi ofgsain MA&Scompounds of the

2003/ 0064992, and the specific structural features of

formuls&haverpean dieseribed i YW 98285 and Usrb 3B 3 &rrexample, as
s 5P LVl SRS WY o R0 Pt e
treatrifﬁ%ftfr(uﬁlm:rdlii?ﬁ?d{;ﬂ]ﬂiséaéwsmagbﬂ&arommﬂm hypettbrsion, angina
pectoris or cardiac insufficiency. An analgesic activity of the compounds of the
formula | 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 the formula |,



A is phenyl ene which can be substituted by one or nore
identical or different substituents chosen from
WhaodeeaIS (G -C 4)-al kyl and trifluoromnethyl; HI/ER2008/007953
chosen from R7R8N and Het; R2 is phenyl or heteroaryl
whi ch can both be substituted by one or nore identical
or different substituents chosen from hal ogen,
(G-cA)-alkyl, trifluoromethyl, trifluoromethoxy,
nitro, cyano, (GC-C 4)-alkyl-O, (CC 4)-alkyl-CO NH
and (ClR )OalkyIO\S )2- : R3, R4, R5 and R6, which
: Ych other and can be identical or
thoseﬁ rom hydrogen, hal ogen, (G -C
4) -al { riflHioromethyl, cyano and (CrC 4)-al kyl -0 ;
[ S om hydrogen,| (C -C 4)-al kyl and

( ; R8 is chosen from (G -C 4)-al kyl,
(CrOOaRRyI, Cd>, OO-al kyl -, di ((CG-C 4)-al kyl)N-(d-
C4) - al kyl -Q CsRcs) al kenyl, (C3-C7)-cycl oal kyl ,
(C3-C7) - cycl | kyl -(d-C 4) - al kyl -, phenyl-(G-C

4) -al kyl -, indanyl and pyridinyl-(C -C 4)-al kyl -

wherei n cycl oal kyl and pyridi nyl can be substi t ut ed by
wher&Re or nore identical or different (G -C 4)-alkyl
substituents; heteroaryl is a residue of a rronom%lﬁl i C

A is phenylenerwhich cap-brssuhstisded hyreng er mareidriicako Fent
M e T

is a residue of a nonocyclic 5-nenbered,
merrbered Qre (- menbered saturated or partlally
'is eh@%emframea 'ﬁeN @ngdiRli e which contains a ring nitrogen
atomvia which the group Het is bonded to the group
-A-S(O-, and which can contain one further ring
2is bbeaylazrtm:zdammmln canhioth bgsupstitwyerkbhy ane aruneie identical or

dnfferaver et ghpeah 8 BRO3ER rio 2Ry rishiesmehyt o
tnﬂudr&%@tﬁds@l nﬂ’rro @yéﬁ@r@tcqu @J kel-Ga)BaGA-CEN- aN(C4-C.)-

enzene rrng can
alkyl- S(O)z—

R® R* R®and R®, which are independent of each other and can be identical or
different, are chosen from hydrogen, halogen, (C1-Cy)-alkyl, trifluoromethyl, cyano
and (C4-C4)-alkyl-O-;

R’ is chosen from hydrogen, (C1-C4)-alkyl and (C3-Cs)-alkenyl;

R®is chosen from (C+-C)-alkyl, (C1-C4)-alkyl-O-(C4-Ca)-alkyl-, di((C1-C4)-alkyl)N-(C+-
C4)-alkyl-, (C3-Cs)-alkenyl, (C3-C7)-cycloalkyl, (C3-C7)-cycloalkyl-(C4-Ca)-alkyl-,
phenyl-(C;-Cq4)-alkyl-, indanyl and pyridinyl-(C1-C4)-alkyl-, wherein cycloalkyl and
pyridinyl can be substituted by one or more identical or different (C1-Cy)-alkyl

substituents;



fused wherein the benzene ring can be substituted by
one or nore identical or different substituents chosen
W@ 208094342%0gen, (CrC 4)-al kyl and trifl uor omet RAT/ER2§08/007953
any of its stereoisoneric fornms, or a m xture of
stereoi soneric fornms in anygatio, or a
physi ol ogi cally acceptable salt thereof, for
manuf acturing a nedicanent for the treatnment of pain.
hetergay1 a5 BER PHILPYEDY & MPMERFRH OF Brfhgmbsred ardmatic
heter?%&rleeﬁl_hﬁfi‘f‘@éﬁtéin%%{@or o RIeRtiXdIWriférent ARG Ples1BBIIMS chosen
rms in any ratio, or a physiologically acceptable
from sittogenhexygeh, aridsulfige in the treatnment of pain, a
met hod of treating pain which conprises adm nistering
to a subject in need thereof a conpound of the fornula
Het is a #8sid6& bh8MEhsd\RIiE B-meihiired {6 ntdrAb&@IdSeHTR riambereks
or a mxture of stereoisonmeric fornms in any ratio, or .
saturategtoy piastiallyl ungatyrated bptespeycle which eentats a Hag Ritregesatom via

wrics OB 76 S3hETREBT BB, SOSICS A By i Sa one
furtheteingresteaizp6® dhdsenyfrarh ritrégert, @xggers andrsulfuf wheseindhe aulfur

m xture of stereoisonmeric forns, jn any rati o, Oor
atom gAY SRBYRIC AN WP axe SRS, @ndayhich ﬁéP&ér?UE%'HJtﬁg by ‘one or more
. . i |_ _ r i .
dort AT 61 O ARTTSHOUATo R gl bl BUREt g con e
fusedoihéreintieabénzametrireg cam be substipited bylokel orsubes ideoticalr

.. they ca L1 ind dent | f th h h
ater il s FanPate S G B PG
or different. Al kyl groups can be linear, i.e.

straight-chain, or branched. This also applies when _
in any bEifs atezepiaomedt famos,hara qixupe of gerenisempedc fgrms in any ratio, or

al kyl .- r ou al k r or. substitut j
a phygialdgicaty Samatptin sptiberiofi Bt i dartoing HagEaRRirti for the
treatrhBft Gsnof an (G -C 4)-alkyl -O- (G -C 4)-al kyl -,

phenyl- (d-C 4)-al kyl - or (C3-C7)-cycloal kyl-(C 1-C4) -

al kyl - group. In substituted al kyl groups, the

. substitu . ca re [ ' it .
A e S e DS
any of 8 Rterewlsondrid! fiskms seca imikiure of steedigbmend foens irbamhy ratio, or a

Exampl es of al kyl -0 groups are, nﬁt ho>é¥, )
physiologically acceptable salt thereof, for use in the treatment of pain, a method of
treating pain which comprises administering to a subject in need thereof a compound
of the formula | as defined afore in any of its stereocisomeric forms, or a mixture of
stereoisomeric forms in any ratio, or a physiologically acceptable salt thereof, as well
as a pharmaceutical composition for use in the treatment of pain which comprises a
compound of the formula | as defined afore in any of its stereoisomeric forms, or a
mixture of stereoisomeric forms in any ratio, or a physiologically acceptable salt

thereof, and a pharmaceutically acceptable carrier.

If groups or substituents can occur several times in the compounds of formula | such
as, for example, alkyl substituents, they can all independently of one another have

the indicated meanings and can in each case be identical or different.



et hoxy, n-propoxy, isopropoxy, n-butoxy, sec-butoxy,

i sobut oxy and tert-butoxy. Al kenyl groups, i.e.
WQ8043e2t ed al kyl groups which conprise a doulSITEER2GPRAN07953

can |i kewi se be linear or branched. The doubl e bond

can be present in any position. In one enbodi nent of

the invention, the carbon atom of an al kenyl group via

whi ch the group is bonded to the nitrogen atomin the

I S not t he

Alkyl g{f U skcg?ﬁ? ap%%,rp§ea§€a|rgﬁ158{1§meﬂ§,€ranﬁbggbgﬁ ﬁa))ﬁ;o aggllles when

2gfsUp
vy 8 il o ey oy )
L

substuyteldoqmmwgroupyor wbanyhey ega:sumnwtyﬂ foyazqa henease of an

(C-Cgl RO Gy et LB e Crl b aRM R G-

alkyl-(q;roﬁb' k’lﬁtsldbléhﬁﬂe@)élmQrdi!ps”ﬂi@sutféﬂtuéﬁt@lmhﬂa seht@, any
ree or four, identrcal or different (CrC 4)-alkyl

suntawe tpasntmenEsampJﬁs ehaliedigroups ata mpthy ueldt|, fueiepy!, isopropyl, n-

oy Ay SR Bl A FRIPRRS BBy O oRps ap o

ethoxyNBLPIEPp bk tissbroban- Beto&f/ sebbuioxyf Bdbowxywiddyah butoxy.
groups are 4-nmet hyl cycl ohexyl, 4-tert-butyl cycl ohexyl,

2, 3-di net hyl cycl opentyl and 3, 5-di net hyl cycl ohexyl .

TR Bl e B et g

likewige b'eShr&gafmlhramhdw Tiheed dudrieboat danrbe pntq,sphbhn)ame;xoytlm In
sents th

one S LB S B RST r BF o BREDE B4 i e

f
grou&@% 8 tprg;r‘\lﬁy M?yg@&rﬁtﬁ@kgﬁe 'F?IP?/’BN'T?& Aot part of the double

bondc[ﬁx&mpbsyd)f aﬂmﬂyygrqupg/ane(m@pt engk byop-2- enyl (allyl), but-2-enyl, 2-
P propyl - et hyl -
methé Rf§ UYI)% de %tl-h)/"EZ‘cg ¥bent yl et hyl -

2-cycl ohexyl -et hyl - and 2-cycl oheptyl - ethykPhenyI
heteroaryl, pyridinyl and phenﬁﬁgne groups can
Exampiesibbeydleallsyl gseupsiarg cyslepiopyhsyelobaby, %&?ﬁﬂn@/'o@@bhexw

ons b ESenktmsBh. LRGSR HEM s o
groups cahbeP@sdubstfited Besudeﬁtutdaiaby ohé oa npre| fbrlwampig pnastwo,

well as in other suitabl e heterocycles, %
threerqrtfqawggjergchhq)rcglﬁefg}tr((ﬁ -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-methyicyclohexyl, 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 cyclopropyl-
methyl-, cyclobutyl-methyl-, cyclopentyl-methyl-, cyclohexyl-methyl-, cycloheptyl-
methyl, 1-cyclopropyl-ethyl-, 2-cyclopropyl-ethyl-, 2-cyclobutyl-ethyl-, 2-cyclopentyl-
ethyl-, 2-cyclohexyl-ethyl- and 2-cycloheptyl-ethyl-.



an oxygen atom and the pyridine noiety be present in

the formof a pyridine-Noxide. In nonosubstituted
WOHEH)434%r oups t he substituent can be in the PCI/EP2008/007953

2-position, the 3- position or the 4-position. In

di substituted phenyl groupsg he substituents can be in

2,3-position, 2,4-position, 2,5-position,

2, 6- p03|t|on 3, 4- p03|t|on or 3,5-position. In

resjidues the su
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orm e“fo;’_9 eRq g‘ié 8Re, tvd tRreRASY fblIP bf @Iﬁe thdicate@ @8bsiitdBnts\WRich can
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ghen ene para ph ene) which rougs can all be
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3- br ono- phen

b h
adJaceatsth) ca@%ﬁarﬁwrr'tﬁﬁoaﬁ& peq%ﬂ% ang. Pf'\é"%@m"ﬁwy RLRRe 1.2-
l
phen%l@né?#% h%n%l(ehfe “ﬁﬁﬁiﬁ%‘n@ e flxupohreg%{eetq% ang 1e4r1]f plhenylene
(paraaahmyhme) wj'hdmgrqu@m akbbgz Lmsehytltutmi mwhﬁtwtgd@%ﬂndlcated

i cade PSSR SRR o LS SE BT RO moor o

nitro gr P8 i |a3d'8rﬁ|§’o@’ﬂﬁ815’ihe f6m’=\9%t b’d)r@f@r@@lyﬂb el@llbreater than two.
cyano- phenyl , ﬁano phenyl , 4-cyano-phe Y
Exanples of pmewl arm\yhl xan mquru@mﬁ gpr@pgUnds of the formula | and

repreg’erit_ . ﬂ%ﬁrﬂgﬁe#@ uﬁ%&%ﬁ éﬂ%ﬁﬂ%@ﬁgzﬁu?ro -phenyl, 3-fluoro-phenyl,

-fluozo?r@mh|20<Erﬂ6hﬁﬁb1ényl234>h(brclﬂr@hm @hetiigla-phenyl, 2-bromo-phenyl,
hl or o- phenyl, 2, 6-di chl oro- ny }
3 brogiosple il 4oeReraenyS SmatbyRHasT bR, 3-methyl-pheny! (m-tolyl),

4-methiyt Bh8R(B:tblyHO b AriflS K e thy-SHE R, 23 tdrlffdok'&ﬁ%trﬂlﬂ-%ﬂéhyl, é-
trifluoromethyl-phenyl, 2-methoxy-phenyl, 3-methoxy-phenyl, 4-methoxy-phenyl, 2-
trifluoromethoxy-phenyl, 3-trifluoromethoxy-phenyl, 4-trifluoromethoxy-phenyl, 2-
acetylamino-phenyl, 3-acetylamino-phenyl, 4-acetylamino-phenyl, 2-cyano-phenyl, 3-
cyano-phenyl, 4-cyano-phenyl, 2,3-difluoro-phenyl, 2,4-difluoro-phenyl, 2,5-difluoro-
phenyl, 2,6-difluoro-phenyl, 3,4-difluoro-phenyl, 3,5-difluoro-phenyl, 2,3-dichloro-
phenyl, 2,4-dichloro-phenyl, 2,5-dichloro-phenyl, 2,6-dichloro-phenyl, 3,4-dichloro-
phenyl, 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-fluoro-phenyl, 3-chloro-4-
fluoro-phenyl, 3-chloro-5-fluoro-phenyl, 4-chloro-2-fluoro-phenyl, 4-chloro-3-fluoro-
phenyl, 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-



chl oro- 5-f | uor o- phenyl, 2-chl oro-6-fluoro-phenyl,

3-chl oro- 2-fl uor o-phenyl, 3-chloro-4- fluoro-phenyl,
W®B200MD43e- 5- f | uor o- phenyl , 4-chl oro- 2-f | uor o- pH&IER2008/007953

4-chl or o- 3-f |l uorophenyl , 5-chl oro-2-fl uoro-phenyl,

2, 3-di met hyl - phenyl, 2, 4-di et hyl - phenyl, 2, 5-

di net hyl - phenyl , 2, 6-di net hyl - phenyl

3,4-d|nethyl phenyl , 3, 5-di net hyl - phenyl

dimet%’og{/ cH’ih Eg% E‘E%t:%p(y p%egyg Zzit hox %Bﬁgen nyl, 2 ,6-dimethoxy-
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eteroary group representlng the group R2 is
preferably a residue of a 5- nenbered aromatic
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furyl)i anthieploeny ( lenw)n@r@y@cqambe/thl@phem?déﬁ%ﬁhlsnw or éhlophen -3-yl (3-
I
e} e 230 )21 i o, o
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substituted heteroaryl groups can be present in any positions. For example, in a
furan-2-yl group and thiophen-2-yl group substituents can be present in the 3-position
and/or 4-position and/or 5-position, in a furan-3-yl group and thiophen-3-yl group in
the 2-position and/or 4-position and/or 5-position, in an imidazol-2-yl group in the 1-
position and/or 4-position and/or 5-position, in an imidazol-4-yl group in the 1-position
and/or 2-position and/or 5-position, in an imidazol-5-yl group in the 1-position and/or
2-position and/or 4-position, in a thiazol-2-yl group in the 4-position and/or 5-position,
in a thiazol-4-yl group in the 2-position and/or 5-position, in a thiazol-5-yl group in the
2-position and/or 4-position, in an isoxazol-3-y! group in the 4-position and/or 5-
position, in an isoxazol-4-yl 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-yl group in the 3-position



furan-2-yl group and thi ophen-2-yl group substituents
can be present in the 3-position and/or 4-position
WRHE/434%- position, in a furan-3-yl group and PCI/EP2008/007953

t hi ophen-3-yl group in the 2-position and/or

4-position and/or 5-positi o?, in an i mdazol - 2-yl

group in the 1- position and/or 4-position and/or

5-position, in an imdazol -4-yl group in the
- posi.ti on d/_or ositjo 0s
andiof AR Sagior GrRRA Nl Bt R i 3V orSugth the 2-
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represent R2, are thiophen 2-yl, thiophen-3- yI,
3-chl or o- thlophe 4- chloro t hi ophen- 2-

Exan@eﬂwmmnwweehanw%gmgpe Rrba0TTlopRBeNY G- and 2-phenyl
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- di chl oro-thi ophen-2-y

|,
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carochy Gof} EPEIeRBBRERI e ngany ) and ndon-21.

3 di met hyl - pyrazol - 4- yI 1- met hyl -i mi dazol - 4-yl,
| -t hiazol

In case g(gé@g,nq?g%){ ﬁ%orgs%@mﬁ %/\lﬁhg,gcgroug ii,ponded to the sulfur atom in the
group>: AGSSO?EEE{E% r?n@orﬁﬁ‘éﬁén Atoth; iskY FstiUt 8 & bartRiy iudisBtutatdd

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
the 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 heteroatom is



Exanpl es of phenyl-(GC -C 4)-al kyl - groups are benzyl,
1- phenyl - et hyl - and 2-phenyl et hyl -. Exanpl es of
WN0P/H3A9A - (Ci - C 4) - al kyl - groups are PCT/EP2008/007953
pyri di nyl -met hyl -, 1-pyridinylethyl- and
2-pyridinyl-ethyl-, whereinghe pyridinyl group can be
pyrldln 2-yl, pyridin-3- yl and pyridin-4-yl. Exanples
|ndanyl groups, which are preferably bonded via a

separ%ﬁ ¢ P8 Ao Wit Fab i aEdH Y atie4s: BRf rino
carbd¥ a%léh ')fér S4B ByPtvidIAng eafbtin 8loA. iR tﬁ@grdﬂrpHét one or more,

““Via aring nitrogen atom is a residue of a
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subs ieac Aty rasthy SRl S, RN nireRt B A bogfens

mdep@h@éﬁw of Sné@Bhofetidn SNfng hﬁrtﬁﬂﬁﬁoﬁwsb@rﬁtl/@ﬂ@n ra fugkhied ring
fused to the heterocycle, a double bond is commpn to

nltrog@@tatom of meuluroatpn) isPresegt amturthes ripghateatomgit capearry one
or twgy Ioréé g‘?{%ﬁsﬁ {lﬁ))l;ﬁgi t 24h Eﬁ%ﬁ%nt ﬁ\atﬂet?grrﬁ of 2 Mifokle! V@%up -S(0)-

|on nItTO en ato

or a siifoB gretip LS(Mendebenzare Heg wrmeoén be famd ttothet heterocyclic
In one enbodi nent of the invention, the further ri n?r
(o)

ring imEhegeupoet, §aprb@s@ﬂﬁuns|§'ttaes<9§|sybﬁwum By0ng oxapore,
examﬁgs% 8hE r}gvo hgrérggeorrfbﬂlgld@hhé@ur {Hherr%m YiBstheGt8 dsiRdRafiPwhich

ring heteroatom
can besmepenaheahyfpcmmlddse Im ong embodigent af the inventidn, the Henzene

d
ring WRGlhARR 0%, ke 19 M hElsr Bors i ns YUbRLRARd, oxamples;af the
grouHel Byt laiAA b frrOfting, 205 E"”Sz’“ﬁ‘i“ﬂ” OYEoIT ¥t 2 Sdinydro-1H-
isoindah2-gx pymaizelidipt hyl, mnﬂmphdluehv OXaaﬁlldjl@r3py|e(§e3’10X$10“§ﬁy3 yl),

thianz3Gfisery 31 b eehinnr S o. WeBtiR T Ihginel e 4t on

tetraH)fdr@pﬁlﬂlﬁJﬂltyl ajom BSIeﬂéﬁ?&@byﬁémqu/t ez, 3f4-ﬂ5]rahydroq0umolln 1-yl,
het eroatom’ it can carry one or two 0XO grou

1,2,3j4-tetahydreisaquivopin-@synpefhydreryrnaidin-bfyl.al .4 & @%ﬁtr%tyf)mpyrlmldm-

1oyt PpREiTO eVl Tk 0siin ¥ A Poreidhesy (RoRRARBE perhydro-
1 3-t|'t|é1ﬁn£3 Vluﬂwldrlﬂbrpmﬂm -»gl ch@lmb@rbhbhﬂcgdpemyﬂmephmmw perhydro-
or nore, fo xampl e one, hree or

1,4-diazeRty £ (RimapPpEZEHIg1,B8Y PEBIFe: Tak qxaa*?raiat‘gu' Whigtcan 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(0),-, 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-yl, 2,6-
dimethyl-piperidin-1-yl, cis-2,6-dimethyl-piperidin-1-yl, 3,5-dimethyl-piperidin-1-yl, cis-
3,5-dimethyl-piperidin-1-yl, 4-methyl-piperazin-1-yl, 4-ethyl-piperazin-1-yl, 2,6-
dimethyl-morpholin-4-yl, cis-2,6-dimethyl-morpholin-4-yl, 3,5-dimethyl-morpholin-4-y,
cis-3,5-dimethyl-morpholin-4-yl, 1-oxo-thiomorpholin-4-yl, 1,1-dioxo-thiomorpholin-4-
yl or 4-methyl-perhydro-1,4-diazepin-1-yl, for example.



can be present in any positions. In one enbodi nent of
the invention, the benzene ring which can be fused to
wQ HeI/mBHEY ocyclic ring, is unsubstituted. ExargTEEP2608/007953

the group Het are pyrrolidin-1-yl (pyrrolidine),
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2-yl, pyrazolidin-1-yl, imdazolidin-1-yl,
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all ratips. tTiheisy eRgNANeISAE HBWRIEct of thAiiryentios igesaptipdensally pure
form, gg)%rt}? EQ Ié\?brbfé?orgré?'iﬂoa? éeﬁ%?)otator){ A6 HesMH He f%ﬁﬂ Jﬁ?ﬁ%%mates

e ring sulfur om one or ‘two '0X0 group,
and i dre ﬁirsoofanoaturesmfltlhetwoepanhdnemf int &eratios nml thelcase of a

C|s/trat§1hq?[|§2>ﬁ{ﬂrr?s(é{ 6@@ ?r{yo rslsr?c u&e%pﬁﬁ%hﬁ %B}rﬁ‘g rﬁg ghn%'/&é% foym as

well é%' Bkl cjﬂ'tﬁé‘éé Sriislinilratios. If desired, the preparation of individual
I's-2, 6-di net hyl -piperidin-1-yl,

stere@sémarsmahy)le garped iodt hy sepagatlonspf a mixture of isomers by customary

methdaS i, Framble: i PO mgsParaphy or ryRie e REl BRI ket
stereéd:fﬁarﬁlcﬁﬁyd LATSMY bt ® Adtefalé f¥t the synthesis, or by stereoselective
di net h%@émﬂ phol 1 n-4-yl,

synth@rs@. @ptioga mﬁrlvmqim ¢an he garried out before a separation of

stereéﬁ@%r%%ﬁﬁ%ﬁ% el{)ﬂ of”ayriwgtl}rﬁjoé%'lépé8lstoprhé)rg%ﬁﬂw éé}rléd out at the

stageeofanp lconifdupde rof itise fd»rtmﬂa mer at:l’HeO&ﬁtage of lahometmaedm during the
i odi ne, referablyfluorlne chl orii ne or romne
synthgpist Ehﬁbm\gerftnoucﬁlw inchidesalbfautemenia OTRSQ etﬁ‘? qurémn%rpf
¢l udes all stereoisomeric forms of the conpounds of
formt{lﬂ
e formula | . Centers of asymmetry that are present
in the conpounds of forrmula I can aII |ndependently of
one anot her a¥e S c?nfi uration or urati
If the gempounds of the formula I'contain one or more aCI i or asic 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 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, ethylamine, ethanolamine, triethanolamine
or 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



i nvention includes all possible enantioners and

di astereonmers and m xtures of two or nore
warev/esHEoners, for exanple m xtures of enant i RGHAER2008/007953

and/ or diastereoners, in all ratios. Thus, enantioners

are a subject of the inventipn in enantionerically

pure form both as |levorotatory and as dextrorotatory

anti podes, in the formof racemates and in the form of
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uni f ormstartlng materials for the synthesis, or

by
acid, pireelismaci cfumaric agidt malgie acidymalisaaids sulfaaminigagidat i on

phenglpg}pgcgn@%%dr ?%(%ﬁ ggl %g?(ﬁgﬁ‘,eé) 53&%&)@ RIIIIC acgd citric acid or

adlpléhaﬁeﬁltﬁ@ gBhrfpotads f tl¢@fdrhﬂﬂb Dsﬁnmtarfebestytcagﬁamfacﬂdle and basic
onpounds of the fornmula | qr at the stage

grounsndheRIapdeti Iﬁgerﬂw 3lpatinglydes, "Ti?é‘di'tWetﬁtthéﬁaHIf%“s

f f
meniSHL Ry bk bPUREIRES ol shfe o BEMigned o e
compoaadsof the foranulall by custmmary rgetbops whitte arenlkeown do thee person

sl GRS BB Raa R Sl PSR Shapoapiacid o
[
vase 3 ERRAA o) Bfcthanges Sagoyie i segpenahe
presqmt mnutmnriumth@srmrgrmdpdeaau physiotegicallydcseptatle ﬁglvatﬁs of the
compl%lpgfs ogg'rm @?&wf‘%g ?lgrﬁ%%#{préﬁ gygr?@ls qrc?r J&ggsln)'gqg a‘fc%hols and also
derivana3P bRsdrafs arahctied indetabelitee &f the sembdun@9 bR fomnula |,
salts, calCiumsalts, magnesiumsalts or salts with

anmoni a or organi c am nes such as, for exanple,
e B A3 RS 871 a6 PP e
additinrte thagreugRAG®),- and the carboxamide group depicted in formula |, 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 (C;-
C.)-alkyl, more preferably from fluorine, chlorine and (C1-C4)-alkyl, particularly
preferably from fluorine, chlorine and methyl. In one embodiment of the invention
substituents on a phenylene group representing A are chosen from (C4-Cy4)-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 1 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.



I.e. groups which can be protonated, can be present

and can be used according tothe invention in the form
WQ009/K8H?S aci d addition salts with inorgani c ACIIERPAM/Q@WTIS3

acids, for exanple as salts with hydrogen chl ori de,

hydrogen brom de, phosphorigyacid, sulfuric acid,

nitric acid, nethanesul fonic acid, p-toluenesulfonic

aci d, naphthalenedisulfonic aci ds, oxalic acid, acetic
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invenBiGh OR! & Byl acetic acid, "mal oni ¢ aci d, succinic acid,
pimelic acid, fumaric aC|d mal ei ¢ aC|d mal i ¢ aci d,
suI fam ni c acid, phenyl propi oni ¢ acid, gI uconi ¢ aci d
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and/cs whetine @oms. Innar:muat embodinenteofdhe invertios( &f & pfémvl or
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embddimERt %eﬁﬁ%tldnu Ritis pﬁbﬁglalﬂhlf:h @ﬁhtHTGEsdltrsﬂlltméti&ld any of the
substituents, for exa one substi tuent.

mentionetavaysi gnd praserabhsisi &wbéﬁtt&e@m anyreta @ﬁetleﬂ%ways In
anotrei;%fngt?{dgﬁeﬂgoﬁh%rlﬁv Htfoﬁﬁ |$ ﬁg‘tré}?%ﬁg%l&f‘gaﬁ e'substituted in any

nore prertera rine orine and

of thel fAehtidhedWayk, arﬂml’efmb@ﬂb wupstitltadin anyf ofcthrefrhentiones, ways.
chl orine and nmethyl. In one enbodi nent of the
i nvention substituents on a phenyl ene group

R3, R® R’ §REHE 418 hefirSbiG RARSEN ot GHogent halgkh! (CR0Y-alkyl and
(C1-C4)-alkyl-O-, more preferably from hydrogen, halogen and (C4-Cg)-alkyl-O-,
particularly preferably from hydrogen and halogen, wherein halogen representing R®,
R* R® and R® preferably is fluorine or chlorine, more preferably chlorine. (C1-Ca)-
Alkyl representing R3, R, R® and R® preferably is methyl, and (C4-C4)-alkyl-O-
representing R®, R*, R® and R® preferably is methoxy. Preferably, two of the groups
R3 R* R®and R® are 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. 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



in particular are nethyl substituents. In one

enbodi nent of the invention a phenyl ene group
WQ209/65d9Mt i ng A is unsubstituted, i . e. besi dSI/EF808/007953

group R1-S(O 2- and the carboxam de group depicted in

formula | it carries four hyglrogen atons. Preferably,

t he phenyl ene group representing A is 1, 3-phenyl ene or

1, 4- phenyl ene, nore preferably 1, 4-phenyl ene, which

all, b ' [ i
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groupr &frep@itiief thenaroap Riconly ( & tBedreap IR ordyycor the group R® only, or

trifluoronethyl, ieul arl f bl
the gns>|aa|pd§ééﬁnlanar e Grotns A R catbetasbhgs B arehRbIc) The grups
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AT NI, e g o g
R®, thexathptseoff thergrobpe R°nB* dRtiane Rithen beingneydrapenli ifrene opitwo of

the gt@&%ﬁi eﬂghkg%np%eiarseﬁ&gﬂéhggerq, teg%r@?ﬂrlrplcsa?v\r%té:rgb@aanre either the
grouﬁg'ﬁiﬁaﬁh@ )] ttﬁ@néi‘?ﬂxﬁz‘kabﬁﬁs or ﬂfeﬁ%r%hﬁme)’orﬂlw&r theeyratgé ®* and R®, or

e aton n anot her5 enbodi ment of the invention, 4
the grRaIpsR barth R°, or theegroeupa R/ anthRE imeenpiederablyeeither the group R

supsti t ut by, one, or t [ t
onty, B el By o R ol £ oo B PR ore
groupsURS hhdl RO gaiticudtly mrefdraBlyratiter ﬂﬁ@?romR“ anty, or the group R®
preferably |‘¥<, substituted in any of the nmentioned 5
only, aaihe growparRdt ard REnmese particularly preferablyfithen thexgrqup R™ only or

e o EREIRSR R LR SROPYIRLpS ROCHL A g ElndhBene,
hydrdge®. feohé entisbdimeat oRBie iRdentiRin, &1ds Bbfexent foorafredatgen and is
chosen from halogon. (9% ky M eyt Syaho HnsY(c,28J-alkyl-o-,
preferably from halogen, (C4-Ca)-alkyl and (C4-Cs)-alkyl-O-, more preferably from
halogen and (C+-C4)-alkyl-O-, particularly preferably from halogen, R* is chosen from
hydrogen, halogen, (C4-Cg4)-alkyl, trifluoromethyl, cyano and (C4-Cq)-alkyl-O-,
preferably from hydrogen, halogen, (C4-C4)-alkyl and (C1-C4)-alkyl-O-, more
preferably from hydrogen, halogen and (C4-C4)-alkyl-O-, particularly preferably from
hydrogen and (C;-Ca)-alkyl-O-, and R® and R® are hydrogen, wherein halogen
representing R* and/or R® preferably is fluorine or chlorine, more preferably chlorine,
(C1-Ca)-alkyl representing R* and/or R® preferably is methyl, and (C1-Ca4)-alkyl-O-
representing R* and/or R® preferably is methoxy. In another embodiment of the
invention, one or two of the groups R* and R® are independently of each other
chosen from hydrogen, chlorine and methoxy and the others of the substituents R®,

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



(CrC 4)-alkyl-O, nore preferably from hydrogen,
hal ogen and (CrC 4)-alkyl-O, particularly preferably

W@ 200439 ogen and hal ogen, wherein hal ogen  PCI/EP2008/007953
representing R3, R4, R5 and R6 preferably is fluorine
or chlorine, nore preferablyschlorine. (CrC 4)- Alkyl
representing R3, R4, R5 and R6 preferably is nethyl,
and (Cr C4)-al kyl-Orepresenting R3, R4, R5 and R6

) referably is t hoxy. Preferabl two of..th roups.
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i nvention, at |east one of the groups R3, R4, R5 and

R6 is not hydrogen and the others of the groups R3,

R’ is Prefef3dhpaoddh fromi [fire@en bﬂdid@@fﬂj){aﬂ{yl,%oﬁﬁ pieterbly from
can have any of the indicate neanln%s i n¢l udi ng

hydroggarasgemethyl.dn onenemipdiraemisfithe iventien pRnisehydrpgag. In another
gl o e ! ;
emboghEX dEToveionnR 3 St RODG G ORI (G EQRtkeny,

prefe RIBNfIoAE(T 1-Of)-alkg, BNd &ahi smeting, for ekamptd. t he groups

R3, R4, R5 and R6, for exanple one of the groups RS,
R4, R5 and R6, are not hydrogen and thus are

. t | .
< s GRSl (00 SRa BTl g, a(C:Co-
aIkyI)N}({B\L(BMLz:jlk);g-,gpfci?pmybmugﬂ,mmé{d}@pm)sgﬂtybyindap{]mnd pwridinyl-
referred definitions o ,
(Cr-Cal-kil eRore PESTEFARI BGE(C a2y, BenrcuiopRy’ BhgigCr-Car
- idirA- X f -C-)-
o B S CC 0 AN ol ORI IAC
cyclogkylaryd pandibgl-€tGoralkyle wherem eglealkyl ansk pyrisinycande

R4, onl or .the group R5 only, or the group R6 only,
S”bStHFteldi%Q/@rdlﬁ%@'Rs and R4, or the groups R3 gnd R5, gr
the groups R3 and R6, or the groups R4 and R5, or the
groups R4 and R6, or the groups R5 and R6, the others
In oneembasigestiptthrinventionRihe gerursheteerrnseaioyPHERFRSGEHNG the

arour, 2 sl 4 S e it o BRI Aot 08 e i
heterB4topm thiosen frofrenigrogen, &oygen and salfurtar tgoaing Rétecodtpms one of
which s B985 SRemeand S; OWsF 61 WhEPdE SOpR fioHePHiageng Psygen and
squunB%vhich can be substituted as indicated with respect to the group R?. In another
embodiment of the invention, the group heteroaryl is the group thiophenyl (thienyl) or
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,
which can all be substituted as indicated with respect to the group R?. In another
embodiment of the invention, the group heteroaryl is chosen from thiophenyl
(thienyl), pyrazolyl, imidazolyl, oxazolyl, isoxazolyl and thiazolyl, preferably from
thiopheny! (thienyl), oxazolyl, isoxazolyl and thiazolyl, more preferably from
thiophenyl (thienyl), isoxazolyl and thiazolyl, particularly preferably from thiophenyl
(thienyl) and isoxazolyl, which can all be substituted as indicated with respect to the
group R?. In one embodiment of the invention, R? is thiopheny! (thienyl) which can be

substituted as indicated with respect to the group R?, for example by chlorine and/or



only, or the group R5 only, or the group R6 only, or
the groups R4 and R5, or the groups R5 and R,

Wt DBdtar |y preferably either the group R4 OMIEEP2§98/007953
the group R5 only, or the groups R4 and R5, nore
particularly preferably eit{ywr the group RS only or
the groups R4 and R5, the others of the groups R3, R4,

R5 and R6 then bei ng hydrogen. In one enbodi nent of

methylnBeAtEHIoRSRaNGEER: antican oF MigRAn- 231 £ FTERBS: djpenen-3-v
(3- th.&@)ﬂ% Eﬁhcb@r‘tﬁoﬁheﬁléiyﬂ 1rDanomeeteﬁlimm|Mehf enheahagtion, R? is
-alkyl and (CrC 4)-alkyl-O, nore preferably

|soxamly)lrMVh@h a@@rbeambqt@te@ ap malqa;ed with respestdeathe gyoup R, for

cxam Ry e RN o o3 E BB S BT 8 azor o

or |so(<£?idf-44§{rcﬂ4 M&az@I-,S -l mf;%rﬂbmar {soxarby4lyh ge anotier @gstiodiment of
Ci-CA),alkyl and (Cr al kyl-O, nore prefer

abl
the inveptiem rlgél@lﬁzolybwbg:@rpadh e§@ps@gp§edaqa$<y1dquted with res%ect to the

aous LAl BN A OSSR oy ety g con o

thiazdr@-glgathiaepl-4st ot thigzdkb-gin it partigtlaptiibeoleb®lyl i s
fluorine or chlorine, nore preferably chlorine,
(G -C4)-alkyl representing R4 and/or R5 preferably is

In ond'B dir Hfjof(tf?e &é)tld?\' ket |soé‘?ﬁ§|8§§rétf 'arlﬁoﬁﬁcyi“ﬂg/S%eRﬁ)ered 6-
prefera

y I's methoxy. I n another enbodi nent” of
memberedrdri?emenmmed matemcpcletwmcgnsasamramd DMEoRRIRS ene double

wont WAPEE P S ESE 2R uC8 SPa T B8 oup Het s
bondédJRﬂHet GbSA@(O)E{Af ;andowRicH CB‘?% rtaifoHeouRtRer MAG hetdtoatom
| east one of t groups R3, R4, R5 and R6

choserrsfnomf ritregen fcpxygenmd;gd Ir wheraitotheeulferatemn eantcasty one or
the i nventi,on

two o} Gyl e el BB or& e Rend MerfaPb grerent

(C1-C8Ikis i stitUBRHtS G WhBﬁ @benRnearigg banl lb@g‘eﬁed R/Tlelrém the
pr ef er abl i’ chosen from hydrogen and (Cr

benzqneeﬂrag &8n persubstitified Sy aneQrMeEs lﬁ&ﬂnﬂcﬂr\ofdﬂﬁe@%%b%\%?“ts
choseg'f n%{))@?nﬁééﬁgg (borb“)%?ly nﬁytﬂfll‘?%??nethgl f2hSREr em P&dlr&ent of the

invention aHétlyik mld@ef@mmgow 5- meraberegf)lsésrrr]bn:;errnemor C-
memlfgredlh%ytclar’oceglg vs(/:rﬁcr:]h kc):gn ains Xne douE)I f)(or%p within the ring and contains
a ring nitrogen atom via which the group Het is bonded to the group -A-S(O).-, 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 (C1-Ca)-alkyl 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, (C1-C4)-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(O),-, 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



R8 is preferably chosen from (G -C 4)-al kyl,
(Cl-A)-alkyl-O(C 1-C4)-al kyl -, di((C 4)-

WQRIRYDAMEY Ci - C 4) - al kyl -, (C3-C7)-cycl oal kyl , PCT/EP2008/007953
phenyl - (G -C 4)-al kyl -, indanyl and pyridinyl- (G-C
4)-al kyl -, nore preferably igom(Cr C4) - al kyl ,
(C3-C7)-cycl oal kyl, phenyl-(CG-C 4)- al kyl- and
pyridinyl-(C 1-C4)-al kyl -, particularly preferably

or difffﬁ%qrpdfiﬁﬁg(a@yl%@yitgp CS_ ggzm gﬁﬁ(ﬁ%o%ﬁ%gg EG‘IQ is fysed wherein
the b én&' W%c&ﬁﬁe%b%ﬂﬁﬁéd byto?l‘é SFmbrdidentiesl. or'd?ff@r@ﬁt substituents

the invention, the group heteroaryl
chosegT foom Inaipgels e(ﬂw(fa@ -alkyg ay.dduﬂumrm@hyle doether embodiment of the

venfo g 1RO t R oo ST VOl RroebBies. SyREIRg &7 7-

memiSetel Hetéfoch ¥R vl’/l*nBE i SHRF MRHAUT SdHaidk a/\hm%hm@e@ atom via
nitrogen atom and the other of which is osen from

whichrthergrgup Hebis fended i the giaup -fhb )2 andowhichisan ¢qntaig one

' [ it A
rtne Sl SRR e O it RS MR RpRAbEe surr
atom AR cafgUhe b mahexy hrdugs, andlwhiol canbessubstituted zby one or more
5-menbered aromatic heterocycle which conprises a ri r}ga
identigakqradiierent dn ealialkybSbFtEvRIS '?mjew@% tiS/ ERideePr a S-

i
eSS AR TKAER IO R 4Sired N8 S8 ably s of
6- merlnbeaastbhbtarowdmds wpetifietl. The fturﬂmrrtngnlneterdm?tog‘r which can be

het e

prese,gﬂna ﬁ/ prqfﬁ{ gﬁ%ér{ g]gmtzhl Q en qrﬁ{)i@%@wé’rg?{whe sulfur atom
can cﬁﬁ%ﬁ%'ﬁ(ﬂ twoPSRS glro@}bk}’aﬁﬂ %E%n 'Br@fHPSI‘S‘Mhs ()Wg@fWh)one embodiment

I soxa and azolyl, "nore preferably
of thefinvemtidn, dipd gngup (-Iehcelmtyair)s a ftgmeizerymaamﬁtom \wihighyi$ chosen

rom BEGRk b Haeh B S S5 4 S Arr
and rﬁb:"e"préfé?rasr?tls b&yé@r@‘ ifl=RditidnR2to the eHTRRM FRNVhigh thEgroup
i nvention, &é))henyl (thienyl) which can be

Het isshnded tmbe grgup nBi&&)ed Whiereinrtbe satfur atom ran gapyPneor two

0X0 gEcholfrposr rﬁgﬁo%ﬁg%ﬁ@cﬁh@ﬂﬁ %élﬁ(/gﬁt ({H/ &e %;Ebt&?ﬁ% SUéé‘BoPXontam

a furthé?l ﬁéte%éﬂlon( i adiditiony ld the mitrpgeh iatorhatia which the group Het is
hi ophen- 2-y | n anot her enbodi nent of the inyentio

bondwtq g st@}éﬁzé‘i'§(olah|Td1¢ Rembsrokalkkhsubstitenis which ¢an e
presefft i tHeEGBER HAPis! ferdtaBPor twhOfhree 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 alkyl substituents in any of the mentioned ways. In one
embodiment of the invention, Het is chosen from pyrrolidin-1-yl, oxazolidin-3-yl,
thiazolidin-3-yl, piperidin-1-yl, 1,2,3,4-tetrahydroisoquinolin-2-yl, piperazin-1-yl,
morpholin-4-yl, thiomorpholin-4-yl and perhydroazepin-1-yl, preferably from
pyrrolidin-1-yl, piperidin-1-yl, 1,2,3,4-tetrahydroisoquinolin-2-yl, piperazin-1-yl,
morpholin-4-yl and thiomorpholin-4-yl, more preferably from piperidin-1-yl , 1,2,3,4-
tetrahydroisoquinolin-2-yl, morpholin-4-yl and thiomorpholin-4-yl, particularly
preferably from morpholin-4-yl and thiomorpholin-4-yl, which can all be unsubstituted



exanpl e by chlorine and/or nethyl, in particular by
nmet hyl , and can be isoxazol -3-yl or isoxazol-4-yl or
WO 20%8d8495- 5-yl , in particul ar isoxazol -4-yl. |RCTABRROPRAN07953
enbodi nent of the invention, R2 is thiazolyl which can
be substituted as indicatedymith respect to the group
R2, for exanple by chlorlne and/or nethyl, in
particul ar by nethyl, and can be thiazol - 2- yl or

or sukdh e evcai SbstBatSle gl hene oA ok anghus gen alo
occurgrﬁ t@g E:Sﬁﬂg%ﬁ 8f ﬁnéﬂ?ﬂﬁﬁif’&i l&th@fﬂmbﬁou?suﬁﬁ%@ edimethyl-

ere eterocce which is satura
piperidimat -y, reis- arﬁedmwbybplpendlmﬂ Whih5direethyhginandincd it 6isrs, 5-

a3 SRt R Hph SR 26

dlmethtrtnB?;Shdh'nWyh@E-i'dﬂﬁéﬂm aiBROI-29M ¢is-3; dRfethgki@epholin-4-yl,
fur wherein the sul fur atom can carry one or

-oxoﬂmomar@hghwpyd ordhirdigxathiemarnhwliachyt |f@m>@3“lb'? Bhanether
emboftpot ofifin &g, Fist FirBnoA L AR cl besupstitpted by alky

in any\BEthel Mehfiendibwagsdnrthizsdatteneinbodimsit, Het peefbrabiyis mbrpholm-
nore identical or different substituents chopse

4-y| WhakoRmbe SaPSILIRA BY RYP (GmEA-AhDl SPSHEERGH S et 1> chosen

t
om ARRAE-EIP A0 R, Ly bt e find e prgaty
morphelire4 ¢ which edm bé substituted bwlwo methylesu.hshmmts Hien Hetds
chosegjl} &gwarrﬁgfghﬁltng% M[S]%rgd o n&m(l i oﬂrb&m }Ig?q@nd‘;partlcglﬁgy preferably
is chdg‘éhqrbrﬁ‘?‘ﬁ‘o ?\Bﬁﬁ‘ |0D%5- QMétH?ﬁndrbﬂShﬁlﬁtﬁ ReAlDNIHBERM

fromnitro gen and fur wherein the sul fur
morplamlmﬂqda,ramhmoye padlannlartw\pretﬁe(rabyrfo@rpgnommllmm -¥rangh,tbe
stituted, b eor rel ntical
dmetpyrmerehilf ! Agen 2En e BT ER i ahy g dhmetny-
morphblif452BaR el prasentiRedrfy stefdtisdeAe fisint bng nﬂﬁtﬂjr@@f
substi'tuted by one or nore identical or differe

steregigomeric fems ircany eatior anthprefebbnarg pregeny maml%;fprfﬁm cis-2,6-
dlmetf‘lx(r;ié#%ﬁm mélndsé g 3?%? rﬂ%@y?ﬁ%ggh&ﬁpa ))/gflnté?w%ther embodiment

nonoc

of theﬁnt@rﬁﬁtﬁf @4kt i§ cRERBadiatttiyl-morphotieed. rearotbey elbodiment of the
contain
invention, Het i |s 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/or 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 1, all their stereoisomeric
forms and mixtures of stereocisomeric forms in all ratios, and their physiologically

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



one double bond within the ring and contains a ring
nitrogen atomvia which the group Het is bonded to the
WQRUM349R- S(O) 2- , and which can cont ai n one FUI/ERE$8/007953
ring heteroatom chosen from nitrogen, oxygen and
sul fur wherein the sulfur ajgmcan carry one or two
0X0 groups, and which can be substituted by one or
nore identicalor different (G -C 4)-al kyl
substityents, and .o which benzene.ring is fuse
embogiasat o iR imiacph 1he fiySted cBERURG AUREPaEffing formula
| whéﬁ@{ne identical or different substituents chosen from
' al ogen, (G -C 4)-alkyl and trifluoronmethyl. In
A is 1ahphirylepeivduchrean befsubisétuted dtanenor tves idestieal s sifferent

substfue S BREE (T BSOS G G ARE cont ai ne a ring

nitrogen atomvia which the group Het is bonded to the
,. group -A-S(O - , and which can contain one further
R is Hetig het eroat om chosen from nitrogen, oxygen and
sul fur wherein the sulfur atomcan carry one or two
ox0 groups, and which can be substituted by one or

Het is®@k&sidae of adadbnedyciic Simeaiierédy Grmbéted or 7-membered
substituents. Preferably, Het is a residue of  a ?l-.
heteragyale whirhois setwraiartaBd CRBIAINS 8 JNGNIHOISH ST Vijy WhiRhy the group
- i f_ - i
it SR oy 6) AL, BB VITRESRLAE A et
heterpateseohosen friem, nitregen ebxygeinl and sufiawlierein tweysydiur atein can

sul fur, wherein the sulfur atomca arry.one or two . .
carry §R8 %8R R0 ARYPROAEN WIALFHEPS SHEsEMRsLhY Ofig G5 fadfe identical
i CTRD)-4Myl SDBstithkAtk: i on, the group Het contains a
or di E‘?ﬁﬂer r4|)ng yhe_t e?éatom whi ch is chosen fromnitrogen,
in anyaf/ite steaecisemefia fornasdors eixduehofsteeeaisrseric forgi in any ratio, or
oxygen and sul fyr a npre preferably is oxygen, in
a physipieqicd qcbcelpﬁ%tﬂﬁisppgagwo it om vi a which the group Het
is bonded to the group -A-S(O 2- , wherein the sulfur
atom can car r%/ one or two oxo groups. |n another
In anethisoembsdiment efitbeiinventiondhe ameloyed gemaaungdde@ epsppound of

the foﬁ&pﬁagggvg%g{ewt her ring heteroatomin addition to the

om via which the group Het is bonded to the
R? is phebyl orAetérdadyl whidihean bisitte be gluibatityéd bylosie| tweeot three identical

or difgrt SupSHuERtLEGReN oM Nalgod prenzalry SR nGoromdtnyt

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-C4)-alkyl and (C4-C4)-alkyl-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 stereoisomeric forms in any ratio, or

a physiologically acceptable salt thereof.



two or three, for exanple one or two. Al Kkyl

substituents which are present in Het, are preferably
W0 P434%r oups. | n one enbodi nent of the i nverRGIGRR200817953

group Het is not substituted by al kyl substituents. In

anot her enbodi ment of the iqyention, the group Het is

substituted by al kyl substituents in any of the

nmenti oned ways. In one enbodi nent of the invention,

In an{%pég%q%g?rﬁggt er tﬂeld Yy)eé{tﬁ):glltﬁienf;ri}[ﬁ'ﬂ%l)/éd %ranzp%ung'lg a cc%npound of
the fo}mg"a%; %H&é{nahydr oi soqui nol i n-2-yl, p| per azi n-1-yl,
rpholin-4-yl, thionorpholin-4-yl

Ais 1p4eph§edyleaeeqdnoh gaylbe suhstibited by cmamﬁ ’W? dentiealipr diffgrent

[ .. soqui nolin-2-yl,
SUbStBP% &?\oﬁgﬁ-f%":‘ h Q&i“o?’?‘%&% ?h)yglkgl t hi omor phol i n-4-yl ,
nore preferably from piperidin-1-yl , 1,2, 3, 4-
t et rahydr oi soqui nol i n-2-yl, norpholin-4-yl and
R" is Het,omor phol i n- 4-yI partlcularly preferably from
nor phol i n-4-yl and thi onor pholin-4-yl, which can al
be unsubstitutedor substituted by al kyl substituents
R? is pAe ﬁ)brofetériaﬁrylwﬁld@ﬁad botty be asubistitfuted bpional swo octhree identical
In the conpounds of the fornula | jn th forn}of a )
or diffgrenfsubstiiests ohesen %@Fhwag%r(ﬁdr@'aikﬁla,”d trifluoromethyl;
ci s-2,6-dinmethyl-piperidin-1-yl,
3, 5-di net hyl -pi peridin-i-yl, cis-3,5- 5
two ofitmeegtoppsRH &Y B mnd-RI are4hyrb'og§:h a;md;ibe@ih\efspfylne groups R®,
' - mos phol

4§, 0" h
R Rg ?ggci#]gret aﬁaoqnpﬁpgna?nt 3;/{ ei?cgi cﬂg?mpd cap Ipﬁdp?ﬂtl%lﬁr ,dlfferent,
are cﬁbs%rﬁfréﬂ%ﬂﬁb h - H&]bg&ﬁ"«‘ﬂ :@;)¥Iky! and (C1-C4)-alkyl-O-;

1-'oxo-t hi onmor phol i n
1, 1- di oxo- thlonnrpholln 4-yl, for exanple. In another

g o Ao S indd S e i

ompiRBS iopeathg \Reterodtdni éhésénﬂ?érﬂfnlﬁdi@@dlmgén drieltsulfur or two ring
preferably is norpholin- 4-yl which can be substituted

heterbgtqnva)oo@of whiph ig| &QItfogﬁbsﬁth the other ofwhichds chgser from
fro and di-((G-C
nitrog f)n %ﬁjgﬁo H&T in-4-yl, and nore preferably is

nor phol i n- 4- yI whi ch can be substituted by two nethyl
substituents, i.e. i s chose fropas{gh?lln4y
Het @gdegpﬁgmﬂm%?@ff(yp,%mmﬂere e RINPe [ (ymembered
y & BHd Aitdg¥h at ia which the grou

neterBEEIE A i <aiifSF AnbieARE B Ay bgkh atom via which the group
Het iébahde@twthmmupamsw)zardnﬁ \phleh@aatnqntamcnﬂe further ring
heterggtropnh1 é)gerf' frgm mtr%geh 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 (C1-C,4)-alkyl substituents;

in any of its stereoisomeric forms, or a mixture of stereocisomeric 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 |, wherein

A is unsubstituted 1,4-phenylene;



di met hyl - nor phol i n-4-yl, wherein
2, 6-di net hyl nor phol i n-4-yl and 3, 5-di net hyl nor phol i n-
WORWI/ 04349 be present in any stereoisoneric forRQTIEP2808/007953

m xture of stereoisoneric forns in any ratio and

preferably are present in tg formof cis-2,6-

di net hyl nor phol i n-4-yl and

ci s-3, 5-di net hyl - morphol i n-4-yl. I n another enbodi ment

of the invention, Het is

ci s-2, 6-di net hyl - norphol i n-4-yl. I n another enbodi nent
R'is Aktthe invention, Het is unsubstituted norpholin-4-yl.

I n one enbodi ment of the invention, a fused benzene

ring in the group Het is unsubstituted. In preferred

. C unds, according to th resent, jnvention, oOfr . .
R? is GRERA A e abA Al 655 bOfHBE SHBRHEY B bhe; e brtyee identica
or diffefentQJubBRiLe Nt Ehsdel ROMEAHOEEN BndYChGasatkiypups and

substituents in the conmpounds of the formula I are

defined as in any of the preferred definitions of the

R arf S8 v Bhok, % ARRERH BRI TRl AR (C28 -ab0-
and RPagchoset fram kalageh emdaiC tbg-atkygr®@nt s, wherein all
conbi nations of one or nore preferred definitions

and/ or enbodi nents and/or specific neanings are a

. | .
hetergatyl SheSbn R BERAERY T [odiue O 7 3-Hohiboifa RS halic
heterst¢yelewhinhneomprises asingmitrogen ates anf stecfuetbies dnghieteroatom

fO%mS i.E all ratios, dgnlﬂ t heir physiologically
choseq-rem: iiPgeR Y9eRAN Sl ect of the present
i nvention. For exanple, in oneenbodi ment of the
i nvention the enpl oyed conpound is a conmpound of the
Het isfarenidiue bf ameoraychic Banembeped aglusated\iittetocyale which contains a

i R 4t e R B Bro el B BB e b Sisyo)-eane
which art€dntalieéné further eivigthide RfatémmBNoREN Ffons oxyg@aad &difur

6- menbered or 7-nmenbered heterocycle which 1s
whergiathe sulfdr atam eaneainnong aritwg axotgreyes, andwhighecambeh

substmggﬂ)ryg e,?@ t gﬁﬁg ?))E gf?%@?ﬂ@éﬁ r°|g ﬁg@eﬁ&&(&?)-ﬁkyl’suﬁgfi’tuents;

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 |, wherein

A is unsubstituted 1,4-phenylene;
R'is Het;

R? is heteroaryl which can be substituted by one, two or three identical or different

substituents chosen from halogen and (C1-C4)-alkyl;



het er oat om chosen from ni trogen, oxygen and sul fur
wherein the sulfur atomcan carry one or two 0XxO
WQruedip3495and whi ch can be substituted by one JdtCTfiiR2808/007953
identical or different (C-C 4)-alkyl substituents; in
any of its stereoisoneric fofnms, or a mxture of
stereoisoneric fornms in any ratio, or a
physi ol ogi cal | y acceptable salt thereof. In another
g grent _of the i t he enpl oyed conpound is a
R, Rcéﬁag% edryarpgen gp dSP%ﬂWW@relngZyls phgﬁyl or
het eroaryl which can both be substituted by one, two
or three identical or different substituents chosen
heterbanyhishctiasgearfroradhiophinyll and isaxazalyli f | uor omet hyl ; two
of the groups R3, R4, R5 and R6 are hydrogen and the
others of the groups R3, R4, R5 and R6, which are

Het id mwm\emw hickeedh BE RabsRUECBY IS meinwtsmhmynts

ferent, "are chosen from hydrogen, hal ogen, (G -
4) al kyl and (G-C4)-alkyl-O; heteroaryl is a

i 5946 SR BrRTRSBhh SRRECES AR syt o

a physlolsgitally agssptalsis\sedtithersdfsul fur or two ring
het eroatons one of which is a nitrogen atom and the

ot her of which is chosen fromnitrogen, oxygen and

In anéfﬁl I’%Fnbdqﬂn [W ofthe! ihveritidh tf\@'e?ﬂﬁrﬁké& chbRIPBind Y the formula lis

ereol soneric forns any ratio, or
chosemﬂennloglcally acceptable salt thereof.In another

2-(4-Gargohertion o -Hirpbeey N - MR G BEREG Hesy oy
phenmpghzgﬁ,mé)e substituted by one or two identi cal or

erent substituents chosen from hal ogen and
2-(4-lera-plyenylsulfanylareinp )-R2(4-ipRdrdimethy haosp el ingt mlf@wl)

onen P Site BT AREERES, O e, 0 or ree Tdent i cal
5-chidro-2J(53hI84hiophEhe P-aiR3riy¥drnino)-N-(4-(morpholine-4-sulfonyl)-
phenyl)-benzamide, and
5-chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(cis-2,6-dimethyl-
morpholine-4-sulfonyl)-phenyl)-benzamide,

or a physiologically acceptable salt thereof,

and preferably is chosen from 5-chloro-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-
(morpholine-4-sulfonyl)-phenyl)-benzamide and 5-chIoro-2-(3,5-dirhethyl-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-sulfonyl)-phenyl)-benzamide or a physiologically

acceptable salt thereof.

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

physiologically acceptable salt thereof is employed wherein the physiologically



two of the groups R3, R4, R5 and R6 are hydrogen and
the others of the groups R3, R4, R5 and R6, which are
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different, are chosen from hydrogen, hal ogen, (CC
4)-alkyl and (G -C)-alkyl-4»; heteroaryl is a residue
of a nonocyclic 5-nmenbered aromati c heterocycle which
conprises one ring heteroatom chosen from nitrogen,
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a 5-menbered aronmatic heterocycle which conprises a
ring nitrogen atomand one further ring heteroatom

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 Il is reacted with a sulfonyl
chloride of the formula R2-S(0),-Cl or a sulfonic acid anhydride in the presence of a
base in a solvent like water, pyridine or an ether, for example, to give a compound of
the formula 1. Suitable bases are inorganic bases like sodium carbonate or organic
bases like, for example, pyridine or triethylamine. In the starting compounds and
intermediates of the formulae Il and lii, 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
sulfonylaminobenzoic acid of the formula Ill can then be activated, for example by
reaction with a chlorinating agent 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 optionally substituted aniline.



chosen from nitrogen, oxygen and sulfur; Het is a
resi due of a nonocyclic 6-nmenbered saturated
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whi ch the group Het is bonded to the group -A-S(O 2- ,
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The activation of the carboxylic acid group in the compounds of the formula Ill can
also be carried our in a different manner, 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



phenyl ) -4, 5-di net hoxy- benzam de,

5-chl or o- 2- (5-chl or o-t hi ophene- 2- sul f onyl am no) - N- (4- (
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5-chl oro-2- (3, 5-di net hyl -i soxazol e- 4-sul fonyl am no) - N-

(4-(cis-2,6-dimethyl morphol ype-

4-sul fonyl) - phenyl ) - benzam de, or a physiologically

acceptabl e salt thereof, and preferably is chosen from
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conditions into the compound of the formula | by reaction with an amine of the
formula R’R®N-H or Het-H.

Compounds of the formula | can also be obtained by first activating a nitrobenzoic
acid of the formula VII, 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 VII, VIl and X, as well as in the compounds of the
formula IX and XI| 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
. In this process, too, as the aniline an optionally substituted fluorosulfonylaniline of
the formula F-S(O),-A-NH, can be employed and in the obtained fluorosulfonyl

intermediate of the formula IX the fluorosulfonyl group converted under standard
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The reduction of the nitro 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,
glacial 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 mixture of methanol, tetrahydrofuran and water as



favorably carried out in an inert solvent such as, for

exanpl e, pyridine, tetrahydrofuran or toluene in the
wansem3ddor in the presence of an inert auxil iRGIEERPAGR007953

like, for exanple, a tertiary am ne or pyridine. The

optional ly substituted aniljge which is enployed in

the reaction with the activated acid, can already

contain the group R1-S(0O) 2- and be a conpound of the
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purification procedures, for example by recrystallization or chromatography. The
starting compounds for the preparation of the compounds of the formula | are
commercially available or can be prepared according to, or analogously to, literature

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. 69 (2006), 1260-1268, and in the tests described in WO
00/02851 and US 6335334, 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



synthesis, the groups A and RL to R6 are defined as in

the conpounds of the formula | . In this process, too,
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The suitability of the compounds of the formula | for treating pain can be
demonstrated in various models which are known to a person skilled in the art, 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 acceptable salts 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 | and/or their physiologically
acceptable salts, or together with other pharmacologically active compounds, in the
treatment of pain. Preferably the compounds of the formula | and their physiologically

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



the formof precursor groups which in a |later reaction

step are converted into the desired functional groups.
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bleediry, paittaésnate8MitHoh j¢int disease Wluding parrya@wate@@nh
activator or stinmulator for use in the treatment of

osteopahfitis angwaifbassaciated with hesamatoighaidhitiss ipflanapatory pain
lncluogrgi_':bgl Sé%%dtcgbge% rgv@t'ﬁrru |ﬁ?f m\‘lQn‘ﬁl’gﬁg)ntpﬁrgt; ﬁa@eﬁ%ggf&@ with

cardig®nmesiel inflamhations paimasduzidted atithemultiple pelerosid)ipain associated

conpri ses any
with neuritis, pain associated with a carcinoma, pain associated with a sarcoma, pain

o

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 physiologically
acceptable salt thereof is used for the treatment of acute pain including any of the
aforementioned examples thereof. In another embodiment of the invention, a

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



such sGC activator or stinulator and a

phar maceutically acceptable carrier. Besides the
WEHoths of the fornmula |, as exanpl es of cAGISERRGE8/007953

whi ch activate or stinulate sGC,

(5-(1-benzyl - 1Hi ndazol - 3-y4¢-furan-2-yl ) - met hanol ,

5-cycl opropyl -2-(1- (2-fluoro-benzyl)-1

H pyrazol o[ 3, 4-b] pyri di n-3-yl)-pyri m di n-4-yl am ne,

eatria Nt OGP TEIYRY BPK 05147 HsemeBliane ereplas theggof.for

exam IE ﬂ'ienl?eé‘tnﬁaﬂ' loRPhiteassbriated with a joint disease, inflammatory pain or
di met hyl am no- propoxy) - N- (4- net hoxy- phenyl ) - 1- benzy

neurdpaihlemn ar dhe treatroanbefiafiamenatory pain or neuropathic pain, including

any ogg"eoa{q/?wen r:))?;F gﬁé%gf‘egé tbgpé(c}f %hgrpé’thér gﬁ%%dﬁﬁgﬁt&%hgrﬂventlon
a con%ddd&oﬁﬁéh@%ﬁulbutdﬂa) pm\?s,wag(céﬂf1 acpépstaple silhthefedfas uped for

ty phenyl ) - ethyl)-am no) - net ) -benzoic aC|d may
the trga m@ﬁtquaﬁﬁc'at@d with E\@ehéﬁe%e Hcluding epy Of th&i ews

aforeﬁ?ggopgﬁ %S)(éﬁ{ dlesthef %&6 LucH g? e ﬁ'%eﬁtrf%ll\t éﬁor%tlﬁ %@%ﬁa@%ﬁh

OW WtTh tespec
osteo@ﬂﬁnﬁsl o paif asdeeidted mllharhleumatbidearthrﬁrst ireatotber paibodiment of

the ingBiON.cA 6pMBPUBEE! 17 (GHEHA Lt Ao IGIO0IGHIN Bopgptable salt thereof
is us%%‘fotr‘”l'fl?é keb¥n &t 5fhﬁ%§erﬂﬁgé‘?ngﬂ/§%rlﬁflnéhb’cﬁn§ nylﬂféihé af‘&émentloned

reating pain can ated I n i ous nodel s
examplescﬂtneaem‘ gnciwnas the treptmeruirofspalm Iaesbclautedh/eltmrrltestﬁlal
le in the npdels.in m,ce

fl {T‘F i q d beh.ovv.I Duetﬁo
inflammal N BF BARARSOG AR ML Ga0 @&mvmm paigq. In-another
embo%i%@ﬁt &f thelidvéritem, GugmbodrtPoPeREeHAGR Ier d Bﬁ’ysﬁélbg]ébﬂy

their physi ol ogically acceptable salts can
acceplabl& $a1t therenflis used foratheitradtanent af rewivpathic painuarciuging any of

e PR AP A o oo L s gt

neurdigial AGuicpathit paln eaEed by h@tébdlh:ycﬁ}sﬂhmioﬁé@u)th as diabetes
acceptable salts, or tg{get her with oth

mellitypaneriopathic pain assesiat \A@tbrﬁj@lafhtéfsp0|Vﬂe*ﬂﬂ9@aff}Yeﬁ?h'ﬁ?ﬁath'c pain
follovxﬁn{)%igraéd?%lcgf ﬁFe%grt?tllt%’r] BP&&R%@%?@;Sa Luckl heuPs hﬁ: dalﬁmd

_ physiologrcal’l y acce ts are
this purpose in the form of pharnaceutlcalconp03|t|ons

Medigamanisiays] BaIgiAcautioa RSl BHIEh AdPdst Uskthmacoring to
the inRBAGSRSAHIIGEN b¥nfrie8RE AthBotRd bf fife formSila | and/or a
physiologically acceptable salt thereof, can be administered enterally, for eXampIe
orally or rectally, for example in the form of pills, tablets, film tablets, sugar-coated
tablets, granules, hard gelatin capsules, soft gelatin capsules, microcapsules,
suppositories, solutions, such as aqueous, alcoholic or oily solutions, juices, drops,
syrups, suspensions or emulsions. The medicaments and pharmaceutical
compositions can also be administered parenterally, 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 example in the form of ointments, creams, pastes, lotions, gels,

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



one or nore pharnmaceutically acceptable carrier
substances, or vehicles, and/or additives, or

w9 D4349Sy subst ances. The treatnent of pai n BCHHERAGES/007953
of the conpounds of the fornula | and/or their
physi ol ogical Iy acceptable gglts includes the
treatnment of acute pain as well as the treatnent of
chronic pain. Treatnent of pain, as understood herein,

o R S TR B B i

protraRi&PFBiéase f e AtRe&mMEBuUrY, pain in humans or animals
whi ch are susceptible to the occurrence of pain

because of any existing disease or a painful nedical

The pBRRBRGF ulkal cBmepE B niRR Suf bbb fsB EeBlaifd uft invention
can bBIFEGIESPUsIAY stadrdshémddeffol Prodaemg senfrricelitioali ddbriositions

_an attenuation in the case of its occurrence. Exanples
whichoaredsiiawn to aaersair skilled in thestrtiRardaiswpra oa meregigrapounds of

U . - : . y
e 85} SRUEH i prTEPIRal BHALH A A 48 fuchth gpe or more
solid ot lidui@ ghﬁmaldﬁamd bistariogd a@/@@%ddiﬁwimah@,tiéd cdn:jtﬁnation

osteoarthritis an ai n associ ate i ) 1 0i, .
produg isripi he Broduged aﬁ%gb merAthes rm%&%%@uggaygdw@g@ms,

i 3 . . . .
and bfbdchtifoe ki fotim AP Etim AR EHENRAIUGRRON AN then be
used adla medizaswrdim bumanmiedicires ocveteddani midiving. i Tihes,
ain associated with a carci ) i n iated wt

pharm A3 omBas oS COEPHSE PN A Np RESS o S CoTeapey e
formufé | BndRe IPHMRIABYicafREdeHthe Rt tRerddfiviich RYAmMally amounts to

neur al gi a, headache 1 ncl udi nggrrflrjgr ai ne cephal al gi‘'a,

o)

from aboutiedtophout 80 pareent bylweigh etphasmaesutieal cemposition. The

auanl 3 o AR N TR 18R gpeppile s

in theRfdsagesaficofthe pharinaceiide compusitineHaraRilpYs from about 0.2 mg
neur opat hic pain follow ng a surgical _intervention and

to abeutel@fi0nvagapieferal Bamakew phingi te ahauh S0B a4t ean also be

iohefGEERRNI S L SCEMRARBIS lpostion, A e pubec
of thedAuéntidrogtdpaivess fai manufacturing a medicament or a pharmaceutical
composition for the treatment of pain which comprises bringing a compound of the
formula | 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 alcohols, 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



associated with a jaw bone surgery intervention and
acute herpes zoster pain. In one enbodi nent of the
WO 10EM3HEN, a conpound of the forrmula | or a PCI/EP2008/007953
physi ol ogi cal |y acceptable salt thereof is used for
the treatment of acute paingjyncluding any of the
af orenenti oned exanpl es thereof I n anot her enbodi nent
of the invention, a conpound of the formula | or a

iologically acceptable salt ther is used for
also Faseitie it s nigires SE RS Op S chuidl dustanigs o el
mlxtu?éé’éietw&' r?nB?edsSNém%' 8ich '&%rrﬁi&fureé oFf oR¥ thh@retdrganlc solvents

treat nent of pal n aSSOCI ated with a J oi nt di sease,
with water. aﬂrdﬂatlm%( Opaumllary sichatapeashivhighcan berprenent in the
r eat ne

pham A iehoBRgo BonE e b sAa g aedhis, SR Spfifisegispersants.

emuléﬁ‘er@ngémsmzéfg’ ‘ﬂ%l@iﬁrsoéalté‘ €orl ENeAIbledor influeatingund ogfmotic
he fornula | or a phyS|oIog|caIIy accept abl e salt

Pfessur\%rgildﬁntss presaivatives; Idé!e&rmléﬂﬁ @ﬂonp%tmmgagtéNaa%%and

vuteifhd Puathlbe e T sieatt skt Madtesith ele, |+ cat mont

polyvitlyli@ionidaas osoditiecchidtide, (ﬁlicaoaﬂid belidlose derlvmlvas for example.
associ ated with rheunatoi d arthritis. In anoth
The phas@acaetgal seMpAastionSSaN 3IF0 COMRSISERNFICLNOf, etehedrarwr'%

|ngre¢1eﬂfs FhBM6th Lﬂ’ﬁ%scéﬁtwf @IQtlaaWdethéﬁldhyIE%?cM@éll Scdépsble

the trealne amTatory pai n g any
salts o&n s bé tyophitized ameidthexesplting lydphilsates ssehfaprotecing
t r eat nent,  of gal n associated . with_ intestina

inject|qiy $ofRRRR TieRs 8Rd mﬁloas%oam&'%%nmfheweﬂ?atf?m§%? gompounds
of thd Bfrrlnﬁmhdjﬂ}elﬂ ;Eh gﬁbllﬁf 5’8@&5@8!@ sdlfs, hf&% ll;i@)‘é@ﬁ{dl PPeparations

a conpound o or a physiologically

can bagwepaedd and ased fmdopm;al adminjstdatian, fehexamplgt nent of
neur opat hi ¢ pain including any of the aforenentioned
exanpl es thereof, such as the treatnent of post-herpes

The dd%% Blof figa! b@h@o@ndgwtmmrMma BAd /O el pHydiglogiialip @lcteptable
dysfunctions such as diabetes nellitus, neuropathic

salts jseihe usssaedasdiag taithe lrmem@n.dfeq@arﬂy eathgspesific case and, as

usualnﬁéﬁg(? ﬁg‘éé%\?f’ @uc@%ugyur pi ;ZrWs‘?élgr"i‘lm bﬁi‘?rt(‘! %Bﬁie% a4 fif optimal

effech IFar eRamiple, dedepartzosi tHeosex, siges Iweagm dnal |bd|VldELEIH
according to the invention and

respofisiveneas ohthe Remagrananimal ibe g,eagan on tﬁg strengﬁn 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, two, three or four individual doses. The
compounds of the formula and/or their physiologically acceptable salts can also be

administered as a bolus or continuously, for example by means of infusion or



physi ol ogi cal |y acceptable salt thereof, can be
adm ni stered enterally, for exanple orally or

WQ 209/843495, for exanple in the formof pills, tEBIER2908/007953
filmtablets, sugar-coated tablets, granules, hard
gel atin capsules, soft gel agpn capsul es,
m crocapsul es, suppositories, solutions, such as
aqueous, al coholic or oily solutions, juices, drops,

contiEaRtssT Ao PSRt iseL ol ARGy Jf devin
upwaRfY SPAGkANVAMSs fFéh tRE M@kt nEdissseaneousl y,

I ntramuscul arly, intravenously, intraperitoneal”®,
intrathecal ™ or intraarticularly, in the form of
ol uti.ons or,. i nfusion solutions, for

Exa%%bgﬂ@ﬂapd&@%%?tﬁ sui tabl e fornms of

adm ni stration are percutaneous, transderml and
ocgi“cal adm ni stration, for exanple in the form of

t
1) 2-(4iChlaempbenysdianylarpnsy-<sS-direthexy-begepic acigr ays,

52,7 P41 38 ol B o AEC BRSO 0B m 24D i e, e
warmé&t o B0RCTERE00 g8l 1 e asti2-aniiso-a Bidmhethory-behizdicacid were
rotracted rel ease of the active conpoun

d T
i"tfodgﬁa?’ irtedhe iselitionoapd<e thisselulienciP-a» § Qo %@Oﬁ}éﬁ&-chlom-
benzég'fea%%ggbglgcnﬁleé’riaé‘%ewé’lﬁaéa gBdﬁﬂﬂvi? oREL Y5 AR, Plfiéf‘@ooling, the

hods Tor produci ng pharmaceuti ca
mixtueowas filterethwithisiuction taekesiduetwastakensgninsk ¥4 sediuim

the art. For this, one, or e co nds of fhe . .
hydroggnRabanpteselkben the o dIRroH N 6 4l [P Blodligt Biscipitated by
additidR!df S, I@rr‘?dFBth?tS’rid"é&B. 2580 gsm%g o‘fQLQ4dct96[d-bl%hﬁsu|fo_nfy|amino)—

gal eni cal’ carrier substances and/or additives and, i
4,5-dimetbaky-benzoia aeiddlmelting painbépr)odiiz8did *Erwerer obigined.

ot her pharmacol ogically active ingredients, and

brought into a suitable formfor adm nistration and

Analdijevafsvefd Gtafid: t hen be used as a nedi canent in human
medi Ci ne or veterinary nedicine. The pharnmaceuti cal

conpositions conprise an effective dose of the

2 5-GRRe i RVl Rl Beo P AL MBRZRL O o1y

about 0.5 to about 90 percent by wei ght of the
armaceutical conposition. The q$1ant ity of active

h
3) 5-&6%@&8,4@ichl?éomeﬁ*msalfpnﬂﬁm'@?) RZhFsido| ogi cal | y

acceptabl e salt

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 (0.07 mol) of 2-(4-chloro-phenylsulfonylamino)-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 mixture 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.



in the dosage unit of the pharmaceutical conpositions
normally is fromabout 0.2 ng to about 1000 ng,
WQr0e9/e434M y from about 1 ng to about 500 ny, BRAT/ER20084197953
al so be higher depending on the nature of the
phar maceuti cal conposition.g#f further subject of the
invention is a process for nmanufacturing a nedi canent
or a pharmaceutical conposition for the treatnent of
ain whi ch conpr,jses bringing a compound of the
A"a'q%@Pﬁ{Yl"éierle QRtaliedhysi ol ogi cal |y acceptabl e salt ther eof
and one or nore pharmaceutically acceptable carrier
substances and additives, and optionally one or nore
6) 5-Ghinen-2{HAahieroephmyiyisuliopytaeninokbeazgyd ghtgside; M.p.:d2701CGn
for adm nistration and dosage. As carrier substances
for producing a pharnaceutical conposition, organic or
7) 5-CRBFaNBU-gitBRraphenyRafoRPakfins)-ydn 2yl ehleride] Mapt @17 °C
for the Intended use, for exanple for oral or
parenteral adm nistration, and do not react with the

) 2-Grhibo-BPRA G SRR ez oG ae; Mo, SRR ©
et hanol , isopropanol, benzyl alcohols,
2- propanedi ol , gl ycerol, pol | ycol s

9) 4-(@2%&@@@%%&% ylag@naHrﬁ—d@tgéﬁgga?%@-ahuﬁo%

benzérjr%si Yfﬁh'&llvfﬁﬁ)rﬁj\é(:h as |lactose, mannitol or starch, talc,
anol tn Vaseline or magnesi um car bonate. It isal so

10.0Qog)$35.6ln’3nmo dﬁe(«thlbm-ehepﬁlsukfmmmirm)é,5ﬂiimiethoxy—benzoyl
chioriggmanes i 386 F follener® 830 (25 S ErBoR R 4ni o

amin@ﬂ%ﬁé%ﬂb%u%ﬁﬂ fINBFi&E wed diddevamd e riktireivddy heated under reflux
subst ances, which can be present in the pharmaceuti cal

for 4 bohfterscaadlingsthe preicipdtated solid was itfeeastoff withmiationg@nd washed

wits B B 285 TG BBy I e e o 216219
°C wélelBthimelr essure, glidants, preservatives, dyes,

flavorings, aromatizi ng substances and buffering
substances, such as stearic acid, nagnesi um stearate,

| vy done, sodiumchloride, silica and
Analo@&u%&@é{aeo%%t%ﬂveggi ves, for exanple. The pharnmaceuti cal
conpositions can al so conprise one or nore other
active . .
10) 4-((5-Chloro-2-(4-chloro-phenylsulfonylamino)-benzoyl)-amino)-benzenesulfonyl

fluoride; M.p.: 242 °C

11) 4-((5-Chloro-2-(3,4-dichloro-phenylsulfonylamino)-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-Chloro-2-(4-chloro-phenylsulfonylamino)-benzoyl)-amino)-benzenesulfonyl
fluoride; M.p.: 224 °C



i ngredi ents. The conmpounds of the formula | and their
physi ol ogi cally acceptable salts can al so be

WO 300pM3Mzed and the resulting |yophilisates USSHER2998/007953
produci ng i njection conpositions and infusion
conposi tions, for exanple. & omthe conpounds of the
formula | and their physiologically acceptable salts,
al so | i posonmal preparations can be prepared and used

10 24RO SR IO A 2 B3 oo

IforRMNVSheHvPdb &M dnvigaccept abl e salts in the use according
su t l'?Hﬁe %venti on depends on the specific case and, as

500 mg (105 nhrasl)taf 462 ddsghiero-pheniyleulioaylaming)-¢ hedinstboxy-hanzoyl)-
aminyhiaBstiforid ugFe a8 iine B 671 pe paSEgHine and neated

to 90 PETBPBE in’ﬁﬁﬂ?éﬁw@fkilg@ aphtHEmiatreaRhgPpbuted bstot 3 eflice/1 N
on the strength and duration of action of the conpound

hydroghiorieyasi, the preeipitate was fidered off with sHeten. drieskia 9 wacuum-

.t r o) LS ¢l

crind 7B %P BEREREn GRS oy gt

acetate.378ahig(65 %) ohtheltitiel conpdurid havingra meltiNgepdiet of@41e?C were
.active conpounds are admnistered in addition to

obtaiRgshpounds of the formula |I. In general, a dose range
for treating pain in humans of from about 0.1 ng/kg to
about 100 ng/ kg, preferably fromabout 1 ng/kg to

Analcgjoasly Bérengiteimednor e preferably from about 1 ng/kg to
about 10 ng/kg, i.e. ng per kg of body wei ght per day,
is appropriate for achieving the intended effect in

15) S%Srdgﬁ-@-‘&ﬁ!&b?ﬂé\ty!éﬂﬁohﬂaﬁﬂn_@}i_NL -(iSibeHdrpsolReals uSNY)-
kg. The 'daily dose’can bé adm nistered as a single

phenypbenzamidey M.pi: 246 iGit o several individual doses, for
exanpl e one, two, three or four individual doses. The
conpounds of the fornula and/or their physiologically

16) 5ASKBRI-2k &bl shehgis uonlabein 8INL@LEL et | piperalinbiussulfonyl)-
or continuously, for exanple by nmeans of infusion

phenyl}-benzamideud.prfdid €n. Dependi ng of the specific case,
it my be necessary to deviate upwards or downwards
fromthe nentioned doses. Exanple conmpounds and

17) 5iQtileraveq4 ashisro-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)-phenyl)-benzamide; M.p.: 251 °C

19) 5-Chloro-2-(3,4-dichloro-phenylsulfonylamino)-N-(4-(morpholine-4-sulfonyl)-
phenyl)-benzamide; M.p.: 253 °C

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

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



1)
2- (4- Chl or o- phenyl sul f onyl am no) - 4, 5- di met hoxy- benzoi c
wWau0339571 g (0.32 nol) of sodi um carbonat e VRGTEEP2008/007953
di ssolved in 250 mM of water and warned to 60 OC
25.00 g (0.13 nol) of 2-am By-4, 5-di met hoxy-benzoic
acid were introduced into the solution, and to this
solution 29.55 g (0.14 nol) of 4-chl orobenzenesul f onyl
chl oride were added portionw se over 15 mn. After
cooling, the mxture was filtered with suction, the
22) 2f(ﬁ5(‘3ﬁ’|6ﬁ) wﬁény@ﬁmymni 1‘)14 ?/metﬁaﬁytwrémm&mm@n%alfonyl)-
the solution filtered, and the product
phenw-benpamadeadﬁpy BWddiGi on of 1 N hydrochloric acid.
25.90 g (55 %9 of 2-(4-chloro-phenyl sul fonyl am no) -
4, 5-di net hoxy-benzoic acid of nelting point (M p.)
23) 521@0?6-2 (A HEroSp dHyR Uy |aﬁﬁ1abpgloofas&1r¢twwmfa<hbéwprh@dyl)-
2) 5-Chloro-2- 4 chl or o- phenyl sul f onyl am no) - benzoi c
benzamide; Mpp. 2260 C 3)
5- Chl or o- 2- (3, 4-di chl or o- phenyl sul f onyl am no) - benzoi ¢
acid 4)
24) 52CIﬁlgfd;m(drmm%rﬁﬁ%dmnylmmopw(i» (pipdnidinddrsudfonyl)-phenyl)-
aci Mp 0C 5
benzamy d@-' MporddDifenyl sul f onyl ani no) - 4, 5- di met hoxy- benzoy!|
chlorlde 25.90 g (0.07 nol) of
2- (4-chl or o- phenyl sul f onyl am no) - 4, 5- di et hoxy- benzoi c
25) 5dehldror2r(d-ahloreep venyls ulfonglanuiho}-bi- (defZemetivoxgeethylsalfadoyl)-
of osphor, ntachl ori de were added and the
phe”ﬂ?&%ﬂ?@”\%w 284G 40-45 OC for 2.5 h. Then the
m xture was concentrated in vacuo to half of its

vol une and the product that precipitated was filtered
26) 24#Chlorarpbeay!swiforytamingdfeaeliyN-4-émarphalinechsulfenyl)-phenyl)-

ol ye i g (93 % of
benzérp 2 M‘Po%@}p enyl sul f onyl am no) - 4, 5- di net hoxy- benzoyl
chI oride having a nelting point of 175 177 0OC were
ai ned. Anal ogously were obtain

27) 563ldﬁr%2d4zdvdoromhasw QMFWUP)‘Un@I@WFﬁ’B}J“'B)%'l‘rz%i}ion)") -phenyl)-

[ 127 0C 7)
benz%ﬂtq%lr Mjg ?Eil(ag 4 di chl or o- phenyl sul f onyl am no) - benzoyl
chl ori de; 117 C 8)

28) 5tqn|8;q9§g’2fq‘&|% SO e hORN- (3- (bmorp e sutfony)-
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-phenylsulfonylamino)-N-(4-(morpholine-4-sulfonyl)-phenyl)-
benzamide; M.p.: 228 °C

31) 2-(4-Chloro-phenylsulfonylamino)-5-methyl-N-(4-(thiomorpholine-4-sulfonytl)-
phenyl)-benzamide; M.p.: 234 °C



9)

4- ((2- (4-Chl or o- phenyl sul f onyl am no) - 4, 5- di net hoxy- ben
WEuPIN4349 no) - benzenesul fonyl fl uoride 10. 00 RCTEER0GR/007953

nol ) of

2- (4-chl or o- phenyl sul f onyl agg no) - 4, 5- di net hoxy- benzoy]

chloride were mxed with 300 mM of toluene, 4.49 ¢

(25.6 mmol ) of 4- am nobenzenesul fonyl fluoride were

o2 2 5o ) Aol M e
sulfonﬁ)tﬂ}heﬂ%ﬁ a?ﬁ‘iﬁe"‘ﬁﬁ edzyicph tol uene 11.71 g (87 %

e conpound having a nelting point of
216- 219 0OC were obtai ned. Anal ogously were obtained:

33) 244 G orerphsnyIsutony AT BRSNSl 2 PERSYRRER B bt forvD-

henyl RAISI@dIRB%LBBARAMRIRY M bl po8 ¢, Mp.: 242 0C 11)
P eny)am 5- Chl oérg%\ﬁz (3, 4-di chl or o- phenyl sul fonyl am no) - benz

oyI ) am no) - benzenesul fonyl fluoride; Mp.: 232 0C

s4) 238l tai AP AT AR B e
phenymﬁengamhj@nmpegmf%myl fluoride; Mp.: 224 0C 13)

3- ((5-Cnl oro-2-(4-chl oro- phenyl sul fonyl am no) - benzoyl)
-am no) benzenesul fonyl fl uoride; 224 0C14)

s 27 OSBRI ekt s i

phen)(IP4$5detha)prenzamide M.p.: 262 °C
4-((2-(4-chl oro- phenyl sul f onyl am no) - 4, 5- di net hoxy- ben
zoyl ) - am no) - benzenesul fonyl fluoride were dissolved

36) 2! rﬁﬂ dhl@?o Bﬁeﬁ;{zl an L@?ﬁinbm ot heps eskaryRO-pgYRdire: 1%Q|fony|)

or’ wor he m xt ure was pour ed “ont o
phenyif-45dietNoky-teozamids; dM.pci2b2 the precipitate was
filtered off with suction, dried in a vacuundryi ng
chanber over phosphorus pentoxide and recrystallized

37) 2f(amn|8@saﬁ@pﬂﬁémwnmﬁrn@9ﬂ 5aaifﬁemx{(%§&/% piethblepipétitine-1-
onpound havi ng [ ti ng poi nt of 24 C were
squonyI) -phenyl)- benzamlde M p.:

38) 2-(4-Chloro-phenylsulfonylamino)-4,5-dimethoxy-N-(4-(piperazine-1-sulfonyl)-
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-Chloro-phenylsulfonylamino)-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)-
phenyl)-4,5-dimethoxy-benzamide; M.p.: Dec. > 119 °C



obt ai ned. Anal ogously were obtained: 15)

5- Chl or 0- 2- (4- chl or o- phenyl sul f onyl am no) - N- (4-(t hi onp
WQ P43 4- sul f onyl ) - phenyl ) - benzam de; M p.RCZEROCRH07IS3

16)

5- Chl or o- 2- (4- chl or o- phenyl g4l f onyl ami no) - N- (4- (4-neth

yl - pi perazine-1 -sul fonyl)- phenyl)-benzam de; Mp.:

219 0C 17)

5- Chl or 0- 2- (4- chl or o- phenyl sul f onyl am no) - N- (4- (2, 6-di

met hyl - nor phol i ne-4- sul fonyl) - phenyl) - benzam de;

43) 24 hlorr8h&syid@fonylamino)-N-(4- 1,4,5,6-tetrahydro-pyrimidine-1-sulfonyl)-
) Lﬂt& 0829&4 ch gro ph()en (Sl(J fongzam n% - py N(4-(cis-2, v

phenﬁ)-énﬁ*dmhgthom}bphbamnda M. psdDe@rFyIZ paenyl ) - benzani de;
Mp.: 251 0C 19)
5- ChI or 0- 2- ( 3, 4-di chl or o- phenyl sul f onyl am no) - N- (4- (no

44) Zg@f@\lbﬂﬁpﬁeﬁyléulﬂfﬁﬁlémlr@Mﬂﬁ JinEanZais ditambyip-pheRpF-405

dlmetbozyﬂb@naarzuct% M.pdi tl &% o- phenyl sul f onyl ami no) - N-(4 (th
i onor phol i ne-4-sul fonyl )- phenyl)-benzam de; Mp.: 222
0C 21)

45) 25(4@%I@I‘cﬁpHerﬁﬁsélfdi‘lyiérhmolt)}mbﬁlnyblspfdp}mdlfamdyd}phhlngw51_
dlmetnpggy%egpl peraz| ne e s, syl fonyl) - phenyl) - benzam de;

2- (4-Chl oro- phenyl sul f onyl am no) - 4, 5- di net hoxy-N-(4-(m
or phol i ne-4-sul fonyl )- phenyl)-benzam de; Mp.: 172 0C
46) N2@)(Allyl-cyclohexyl-sulfamoyl)-phenyl)-2-(4-chloro-phenylsulfonylamino)-4,5-

) Chl or o- 2- (4- chl or o- phenyl sul f onyl am no) - N- (4-di et hyl

d'mefz‘GP‘Yé?ﬁB% r\@P}- {@en‘gam de: Mp.: 226 0OC 24)

5- Chl or o- 2- (4- chl or o- pheny! sul f onyl am no) - N- (4- ( pi peri

di ne-1-sul fonyl) - phenyl ) - benzam de; Mp.: 240 0C 25)
47) SK;mma}EfIHiZO-(D&nzhylcﬂf‘dprpiﬁenyl sul fonyl am no) - N-(4-(2-neth
100,634 (508 bF BTN b2 RAGIDE L oREMEE WedE midb R with?F228G (0.61
mol) 8fth?on?‘bl@lbﬂd@ hamy tisaihinaase wak heatdd ordénreflbx férZ ADThE@xcess

line- sulfonyl) phenyl) -

thionyl chloride 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)-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 heated under reflux for 4 h. Subsequently it
was cooled, concentrated in vacuo to half of its volume, cooled, and the precipitated
solid was filtered off with suction. 121.60 g (86 %) of the title compound having a
melting point of 182-184 °C were obtained.

Analogously was obtained:



benzam de; Mp.: 203 0C 27)
5- Chl or 0- 2- (4- chl or o- phenyl sul f onyl am no) - N- ( 3- ( nor pho
W0 206%044%ul f onyl ) - phenyl ) - benzani de; M p.: 238 10EP2REY/007953
5- Chl or 0- 2- (4- chl or o- phenyl sul f onyl am no) - N- (3-(thi ono
rpl)ﬁol i ne-4-sul fonyl)- phenydg - benzam de; Mp.: 202 0C
29
5- Chl or 0- 2- (4- chl or o- phenyl sul fonyl am no) - N- (3-(4-meth
yl - pi perazi ne- 1- sul fonyl ) - phenyl)-benzam de
hydrochl oride; Mp.: 245 0C 30)
4- A kdtb rizehbenN U@Bldé\" {109 ppo
50) %5&Etﬂgzu%}tonygh%ép}ﬂ%r?w%benzgrgnad%m . M 0oC 3%)
2 (4- Cnhl or o- phenyl suI fonyl am no) - 5- net hyI I\I-(4 (t hi ono

51)5 S Ilq(2“(44(ms’our|pimoll e sJPfg lﬁégsﬁ-@mrg%er{\gapnidezm
120.08 o {b ﬁlh{& op&lwxchwazomﬂoammﬁaﬂmﬁo?ib@awmmmnwﬂddhde

g erazi ne-1- sul fonyl 2 benzam de;
29. 10rg .3 M) gtrr@g;hollne and 33. 85 g (0.33 mol) of triethylamine were stirred

in 12q%) r&ﬁ PER%‘I?‘%'}] Q&gy#ﬁg l‘&%{lgaﬂgwe% itdted Sofia wal Tl B¥ with
sucud@mftyfécry’stémdeaﬁbhowetbaenaheme MQQ 10 §qB1G6) GHthe title

4- Ch| or o- phenyl sul fon | am 5-di met hoxy- N- (4- (t
compﬁwaé BRVIgrR MElting IPQ;'H§/P§2 3’@ WSE%?%H%' g y (26(1
0C 35)

2- (4-Cnl or o- phenyl sul fonyl am no) - N- (4- (2, 5-di hydro-1
Analogopslyrvetre-dbtaimetiony| ) -
phenyl ) -4, 5-di met hoxy- benzam de; Mp.: 262 0C 36)
2- (4- Chl or o- phenyl sul fonyl anmi no) - N- (4-(1

. t [ g i . .
52.) 5 %h%f?? ﬁ{rbﬁ@x@ (BiMbigHoke14 §U|k6rwm\é§t:ier\2/5|)2b%rncza§r7\|)de, M.p.: 120

- di met hoxy-benzam de;
°C 2 (4 ChI oro phenyl sul f onyl am no) - 4, 5- di met hoxy- N-(4- (2
- et hyI - pi peridi ne-1- sul fonyl)-phenyl)-benzam de;
M p.: 227 0C 38)
53) S%Iétﬁyml(af(%&Bﬁﬁh’rﬁéﬂlﬁﬂf@hymﬁﬁéﬂgb ‘B—ﬁrtrd)l-b‘@izfmwei\wl(d 249 °C

i perazi ne-1-sul fonyl)- phenyl)-benzam de; Mp.: 243 0C
54) 2-Amino-5-chloro-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 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 added dropwise.
After stirring 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-chioro-N-(4-(thiomorpholine-4-sulfonyl)-phenyl)-benzamide; M.p.: 177
°C



39)

2- (4- Chl or o- phenyl sul f onyl am no) - 4, 5- di met hoxy-N-(4-(4
WOIHQQ/WHS‘Spi peridi ne-1- sul fonyl)-phenyl) - benzd1der2008/007953

Mp.: 267 0C 40)

2- (4 Chl or o- phenyl sul f onyl agg no) - 4, 5- di met hoxy-N-(4- (4

- net hyl - perhydro- [

1, 4] di azepi ne- 1-sul fonyl) - phenyl ) -benzam de; Mp.: 274

56) 529(%('% %%1(6ﬁ?'%ﬂeh%‘%mﬁf*&ﬂﬂ"bmﬁ?&?'%ﬂ'fmyleqrng,qO) - ggr az
(th|on*|’\5fl'gh8nﬁéi|4félnﬁb|r1¥;)lﬂ1‘@h¥|))berfkaﬁu6é met hoxy- benzani de;

250 nag (016Qmhmoh- qﬂ?ealylllrwﬁfqt\moahh Adhiomorphqlipedt-gulforpaphenyl)-

benzai i te dasad i BTy pviidine,ppd.2 tQlution of 185 mg (0.85

mmol?@gé’rﬂor% { 4-Eihlet- eyl - ﬁWﬂoﬁPl m&)ndé (45 (vl of pyridine was
6- tetrah dro éizrlmdl ne-1-sulfo

adde@ﬂecvm;ezat@ bﬂb%ﬁmwwasmqyred 9@&0 ice, therprgeipitated

solid \g_a% Jitered off w ﬁq %li/clt'gulaf ?/lljréf rﬁdnb FNO(QEt?P'}]a& olve);lsghlcj:ﬁfwnh
methyleé )chlmﬁ@%)sth‘hn@ (98: PR 1A50yYgl(69 2anditae tilepcampdiindchaving a

45) . .
melting paintaf 31 &23Refyelg PBIAMSHr no) - N- (4- cycl opropyl sul fa
noyl - phenyl ) -4, 5- di net hoxy-benzam de; Mp.: 222 C 46)
N-(4- (Al lyl-cycl ohexyl - sul f anoyl ) - phenyl ) - 2- (4-chl or o-
Analcgoesiy weref obtaired: no) - 4, 5- di net hoxy- benzani de; M p.:
182 C 47) 5-Chloro-2-nitro-benzoyl chloride 100.00 g
(0.50 nol) of 5-chloro-2-nitrobenzoic acid were mn xed

57) 5‘%ﬁ|8ro7 Ri- @g(srﬂo Rofife-A0duifafyl) i gHedyl2- théth?%h@%mf@ﬂylammo)

m xt ure ated under reflux for he excess
benzamidenM.pcld1driGle was renoved in vacuo. 106.50 g (ca.

98 % of crude 5-chl oro-2-nitrobenzoyl chloride were

obtai ned as an oil. Anal ogously was obtai ned: 48)

58) SECH(l\I'BFdlﬂ(SZt -BinbétRoREPEBKYIsObeylathrio)P(44orpholine-4-sulfonyl)-

| 'oro-2-nitro-benzoyl am no) - benzenesul f onyl
phenyl)-benzamidss MO :24%0°G9 nol ) of
5-chl oro-2-nitro-benzoyl chloride was dissolved in 300
m of

59) 5-Chloro-N-(4-(morpholine-4-sulfonyl)-phenyl)-2-(4-trifluoromethoxy-
phenylsulfonylamino)-benzamide; M.p.: 195 °C

60) 2-((4-Acetylamino-phenyl)-sulfonylamino)-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-chloro-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



tol uene, a solution of 62.00 g (0.35 nol) of
4- am nobenzenesul fonyl fluoride was added dropw se,
WHEI/043d95m xt ure was heated under reflux for 4PGI/EP2008/007953

Subsequently it was cool ed, concentrated in vacuo to

hal f of its volune, cool ed,4gnd the precipitated solid

was filtered off with suction. 121 .60 g (86 % of the

title conpound having a nelting point of 182-184 0C

wer e obt ai ned. Anal ogously was obt ai ned: 50)

4- (5- Met hyl - 2-ni tro- benzoyl am no) - benzenesul f onyl

if pre(pyridind-Bsuifonylamino
64)5r%meﬁdeﬂi@s%?}gmW&S%Awl)?ﬂyro bﬁ(ey;zam de 120y00 g -
benzgraide3 Mipl:)222f°C

4- (5-chl oro-2-nitro-benzoyl am no) - benzenesul f onyl

fluoride, 29.10 g (0.33 nol) of norpholine and 33.85 ¢

65) 2((92 A%em&rhm@wrﬁétﬁyltwm@g foRyBdminey 5iahldrROR-(  of
| uene at C for 2 days. The pr eckgl tated solid

(mormneﬂ snelfcuwl)ommewl)rhe@mid@nl\/bﬁd 26dcfystal lized from
acet one/ n-hexane. 102.10 g (71 %9 of the title
compound having a nelting point of 243-245 0C were

66) 5attilardIRd(4- Wpﬁgﬁm@hyswlﬁiwl)w&nyl)ai(thmh)ane -2-sulfonylamino)-
5- Chl or o- 2- nltro N-( - (t hi onor phol i ne-4-sul fonyl ) - phen

benzgmide, dhpard1 Mp.: 120 OC 53)
5- Met hyl - N-(4 (m)rphol i ne-4-sul fonyl)-phenyl)-2-nitro-
benzam de; Mp.: 249 0C 54)

67) 5 Motcrd-@-@hd pholine-@4s | fomy p Haheny8 - 2+ 4-triffuongmpetiptheny | ) -

phengsgliﬂ?r&l%%ml LPGP&%F'ﬁ%M}‘IPem%%u@f onyI ) - phenyl )-2-ni trob

enzam de were dissolved in 440 m of
tetrahydrofuran/methanol ( 1 :1) and a sol ution
68) 244-Bramp-phenylaulfonylamiso) Soehlare- -Mh(mwph@lmwssdf%yl)cﬁhenyl)—

dropwi se. After stirring for 1 h at
benzqrg&%,ll\)gﬁp&%% e, the organic solvents were renoved in
a rotary evaporator, and the preci pitat ed product was
filtered off with suction and purif

69) Zdﬁ@B&@@uame@vbph@nywmmlamIr\%tﬁm'eﬁveN -(4-(morpholine-4-
Su|fom%%,m _ﬁg{}%fyg, M)Pl)z 09588 g (55 % of the title

ting point of 229-231 0C were
obt ai ned.
70) 5-Chloro-N-(4-(morpholine-4-sulfonyl)-phenyl)-2-(4-nitro-phenylsulfonylamino)-

benzamide; M.p.: 239 °C

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

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

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



Anal ogously was obtai ned: 55)

2- Am no- 5-chl oro- N- (4- (t hi onor phol i ne-4-sul fonyl) - phen
wor0pd/sa¥sani de; M p.: 177 0C56) 5- Chl or o- 2- ( 5-RGI/BR20081007953

, 3-di nethyl -1 H pyrazol e-4-sul fonyl -am no) - N- (4-

(thi onor phol i ne- 4-sul fonyl )gphenyl ) - benzanm de 250 ng

(0.60 mol ) of

2- am no- 5-chl oro- N- (4- (t hi onor phol i ne- 4-sul fonyl ) - phen

5B B b S 4y fprine+
su|fon§R%Hr%:genz%hang§§4t%[ 232 Hepyr azo! e- 4- sul f onyl

In 5 yridi ne was added dropwi se at 0O
OC. After 2 h the m xture was poured onto ice, the

BPLTECAET L R N VR TR
benzdnhide! WAs/ pREhenol (98:2). 250 ng (69 % of the title

conmpound having a nelting point of 2 15-216 C were
obt ai ned. Anal ogously were obtained: 57)

e e e ) O P
sulforiy) PHeyD-terzandidéd] es.haxy-~ghenyl sul f onyl ani no) - N- (4- (m

or phol i ne-4-sul fonyl)- phenyl)-benzam de; Mp.: 245 C
59)

77) S Et g e R By pheni 21 ala Ay L
phenyl&fifdayfd@mino)-benzamide; M.p.: 240 °C

2-((4-Acetyl am no- phenyl ) -sul fonyl am no) -5-chl oro-N-(4

- (nmor phol i ne- 4-sul fonyl ) - phenyl)-benzam de; Mp.: 198

- -(4- holine-4-sulfonyl)-phenyl)-2-(3-nitro-phenylsulfonylamino)-
78) 5 ERGEIN A mahRling 4 sufonukpheny Z (3 irorshenylsulfanylamine)
benzamidehM.pn@20-°€ul f onyl ) - phenyl )-benzam de; Mp.: 112 C

62) 5-Chloro-2-(5-chloro-1

, 3-di met hyl - pyrazol e- 4-sul f onyl - am no) - N- (4- (nor phol i n
79) 5% Horos2U( 4 PrethbxRPABKY s uReMAamMiNt: N4 RrmorgRdiine-4-sulfonyl)-

phenyl)-benzamide; M.p.: 269 °C

80) 5-Chloro-N-(4-(morpholine-4-suifonyl)-phenyl)-2-(3-trifluoromethyl-
phenylsulfonylamino)-benzamide; M.p.: 212 °C

81) 2-(4-Bromo-2,5-dichloro-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-trifluoromethyl-
phenylsulfonylamino)-benzamide; M.p.: 234 °C

83) 5-Chloro-2-(3-chloro-phenylsulfonylamino)-N-(4-(morpholine-4-sulfonyl)-phenyl)-
benzamide; M.p.: 206 °C

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



63)

5- Chl oro-2-((1-net hyl -i m dazol e-4-sul fonyl ) -am no) - N-(
WORPHH30l | ne- 4- sul fonyl ) - phenyl) - benzam de;PQU/BR2008/007953

141 0C64)

5- Chl or o- N- (4- (nor phol i ne- 4423ulfonyl) phenyl)-2-(pyrid

i ne- 3-sul fonyl am no) - benzam de; Mp.: 222 0C 65)

2- ((2-Acetyl am no- 4- net hyl -t hi azol e- 5- sul fonyl ) - ami no)

- 5-chl oro-l\l—(4-

(nor phol i ne-4-sul fonyl ) - phenyl ) - benzam de; Mp.: 257

85) 5- )2 2,6- dICh| ro nylsulfonylamino)-N-(4-(mor hollne-4 sulfonyl)-
) gﬂ@% S ﬁoYi ne-!sulfc))nyl() (phe%y [)-2-(th |oyp)

phenyh)ebmmmmef th] 2414ri’® - benzamide; Mp.: 216 0C 67)
5- Chl or o- N- (4- (nor phol i ne- 4-sul f onyl )-phenyl )-2-(4-tri
f1 uoronet hyl phenyl sul f onyl am no) - benzam de; Mp.: 264

86) 5 @5H|<§%)2 (2-cyano- phenylsulfon lamino)-N- é4 -(morpholine-4- sulfonylz1 -phenyl)-
Br omp- phenyl sul fon am no) - 5- chl or o- N- (4- (nor pho

benzamnde4Msp|I 26RAy0) - phenyl ) - benzam de; Mp.: 232 0C 69)
2-(3,5-Bis-trifluoronethyl-phenyl sul fonyl am no) - 5-chl o
ro- N- (4- (nor phol i ne-4- sul fonyl)-phenyl)-benzam de;

87) ZgﬂlJButO)a,ﬂBhQr@lglﬁl}onylammo) -5-chloro-N-(4-(morpholine-4-sulfonyl)-phenyl)-
| oro- N-%4 (mor phol i ne- 4-sul fonyl) - phenyl )-2-(4-nit

benzampidghMhpt- 24Pf°6nyl ami no) - benzani de; M p.: 239 0C 71)
5- Chl or 0- 2- (4- cyano- phenyl sul f onyl am no) - N- (4- (nor phol
i ne-4-sul fonyl)-phenyl)- benzam de; Mp.: 238 0C 72)
88) 5-&Hldnoo2-¢3-Hubdo- phaehylbsliofybaming)i-4-(sorpluolineadrs o iy r)-phenyl)-
( hol | ne % sul fonyl ) - phenyl)-benzam de; Mp.: 181
benzqg@d?g;\)ﬂ p.:
5- Chl or o- 2 (4 i sopropyl - phenyl sul f onyl am no) - N- (4- (nor
phol i ne-4-sul fonyl )- phenyl)-benzam de; Mp.: 105
89) 2-9&BHloro-phenylsulfonylamino)-N- (4 (morphollne-4 sulfonyl) -phenyl)-5-

4,5 hene- 2- sul f onyl N-
<morp§§§%r-wﬁ-apn%%mme!\8 PO SC phony ) —benzan der Mg
0C 75)

5- Chl oro- 2- (4-f | uor o- phenyl sul f onyl am no N-(4-&@0
90) 24(4-+{ehlarosphemyisulfonylasmp)-4, eimeifone-N (\Ma -digxp morpholme—

4-sulfonyl)-phenyl)-benzamide

and

91) 2-(4-Chloro-phenylsulfonylamino)-4,5-dimethoxy-N-(4-(1-oxo-thiomorpholine-4-
sulfonyl)-phenyl)-benzamide .

500 mg (0.82 mmol) of 2-(4-chloro-phenylsulfonylamino)-4,5-dimethoxy-N-(4-
(thiomorpholine-4-sulfonyl)-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 mixture was stirred 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 chloride/methanol (97:3).

Analogously were obtained:



76)
5- Chl or 0- 2- ( 3- chl or o- 4- net hoxy- phenyl sul f onyl am no) - N-

WQ 2p09/p389h ol | ne- 4- sul fonyl) - phenyl) - benzam deCINERR008/007953
274 0C 77)
5- Chl or o- N- (4- (mor phol i ne- 44sul fonyl ) - phenyl ) - 2 (2 4,6
-tri met hyl phenyl sul f onyl am no) benzam de; Mp.: 240
0oC 78)

I
92) 5-EIoReaA-ShI BRI DY RS HN A i e kblsraesbhgfiné-4-
h | f I N- (4- h
SO R P ez ani de. M p. © 260 0C 80)
5- Chl oro- N- (4- (nDrphoI i ne-4-sul fonyl)-phenyl)-2-(3-tri

93) 51§Jéforoﬁ£ hcmd[} enyPsuﬁfo ?/’Ila?nrpn&opxl (4b &N hlomorpﬂoolme—412

Su|forﬁ1)(ﬁh§{ygnpen?za'§mgécm Qrgggh’(;ophene 3-sul fonyl am no) - 5-c
(nor phol 1 ne- 4-sul fonyl ) - phenyl ) - benzani de;

267 0C 82)

oo s A2 RO A AR bt
phenﬁpoéﬁ%arrgldze S(O:g"érl?ls:r'to phenyl sul f onyl am no 4- g

A mixturaeaf £.43 pifdel poweeiad sa w@ﬁwﬂwee amd;} g Oégiecfd 5)(

chior A LR ERSPM tphae ATChy e ez

in 25@a1 020%()' was brought into solutlon by short heating. Then the mixture was

5- Ch] oro- 2- (2,.6-di_chl or o- phe ul f.opyl am no) - N- (4- )
evapqraigs) 'nﬁ@cmosépmmvya epMERS 9&6@@2&&? HeS Sgep evaéma{fg) n
vacu@@&rlyness Tt&péc))/%erc]jgre V\éansyr gea%egntglmge;n T;Ihoe) [el\sl_uétld?g(%rgrdgcto was
dried imeacucat 501G M-ph8A3I°C- (Dmmyzam de; M p.: 200 0C 87)

2- (4- But oxy- phenyl sul f onyl am no) - 5-chl or o- N- (4- (nor pho

i ne-4-sul fonyl)-phenyl)- benzam de; Mp.: 225 0C 88)
Analo@oﬁéiy%%@ abdvé 'cBﬁwwh'a%ﬁMé 58lldvany leRBipR compbubewite

I ne- 4-sul fonyl) - phenyl)
obtained:

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

96) 5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(morpholine-4-sulfonyl)-3-methyl-
phenyl)-benzamide; M.p.: 192 °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-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(3,5-dimethyl-piperidine-1-
sulfonyl)-3-methyl-phenyl)-benzamide; M.p.: 242 °C

99) 5-Chloro-2-(4-chloro-phenylsulfonylamino)-N-(4-(piperidine-1-sulfonyl)-3-methyl-
phenyl)-benzamide; M.p.: 189 °C



benzam de; Mp.: 204 0C 89)

2- (4- Chl or o- phenyl sul f onyl am no) - N- (4- ( nor phol i ne-4-su
WQ 2000943425 henyl ) - 5- (nor phol i n- 4-yl) - benzam deCINERR008/007953

264 0C 90)

2- (4-Chl or o- phenyl sul f onyl aga no) - 4, 5- di met hoxy-N-(4-(1

, 1- di oxo-t hi onor phol i ne- 4-sul fonyl) -phenyl)-benzan de

and 9 1)

2- (4- Cnl or o- phenyl sul f onyl am no) - 4, 5-di net hoxy-N-(4-(1

- 0X0-t hi onor phol i ne-4- sul fonyl) - phenyl ) -benzam de 500

100) 5‘3 lﬁf?n@(ﬁo L(%]S 518|meth l-isoxazole-4- sulfonylamlno) -N-(4-(N-methyl-N-
- (4-chl oro- onyl am no) - 4, 5-'di met hoxy- N- (4-

(pynd(rt—nyi)-tmmetphk){anmeoau|ﬁlﬂ¥ﬂ)®ﬁ3¢’)¥'bh@fﬂ%ﬂﬂjﬂd§eNkam’zdé°pn 50 m
of acetone were cooled to O OC. A solution of 371 ng (
1.23 mol) of 57 % m chl oroperbenzoic acid in 20 m of

101) %emm@ch 23(@051d|rﬁé\l¢hyt-f$©xﬁkdléw-€uM‘&/I@hlrfd)&d-(ﬁ-(w(wﬂdm -3-yl-
nperature over ht. For worKi n?%g it was poured
f

methxdhamlmmtéfpnvaaof@ml)t zgpudepMimat & iltered of f
Wi th suction. The two products obtained as a m xture
wer e separated by chromatography over silica with

102) BEIHIMCEZJQ% ghtﬂmetﬁyﬁllthﬁzbm?ﬁlsmaﬁyla)nm«é\)qm(@}gmmbyolrm—é -sulfonyl)-
obt ai ne

pheny)-bangampide; Mpeﬁlg@r & phenyl sul fonyl ami no) - N- (4- (1
, 1- di oxo-t hi onor phol i ne- 4-

sul fonyl ) - phenyl ) - benzanm de; Mp.: 182 0C 93)
103) (& Cdom-ghérylsdifamytamineird, &-dirﬁetmplmm ()3, &-q:me@flylmtpendme-

-Sulftgggl?g)% Bxﬁlt:}erﬁga#ude l1\/|f oNYid e 8?5”%')) benzam de; M p.

5- Chl or 0- 2- (5-chl oro-t hi ophene 2-sul fonyl am no) - N- (4-(

nmor phol i ne- 4-sul fonyl ) - phenyl)-benzam de sodi um sal t
104) 2-(4iGhlarcepgnyisulfonylgmine)-N- anethysNdipyridingehybriediyl)-

{
amln%qﬂqupgg-tq%\egem%}gg_zgngﬁer, %?@)r'am' no) - N- (4- (nor phol i ne-4-s
ul fonyl) - phenyl ) - benzam de in 250 m of et hanol was
brought into solution by short heati r;\?
105) Zi(4tGhleronplenylsulfonylamino)-3,4-dimethoxy-N-(4- (N methyl -N-(pyridin-3-yl-

methyl)-aminosulfonyl)-phenyl)-benzamide; M.p.: 241 °C

106) 5-Bromo-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(morpholine-4-sulfonyl)-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-sulfonyl)-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-chloro-thiophene-2-sulfonylamino)-4,5-dimethoxy-N-(4-(1,2,3,4-tetrahydro-
isoquinoline-2-sulfonyl)-phenyl)-benzamide; M.p.: 213 °C



evaporated in vacuo, 50 m of water were added and it

was agai n evaporated in vacuo to dryness. This
wWQrigpethd?e was repeated twi ce. The resul ting pHEUERA08/007953

was dried in vacuo at 50 0OC. Mp.: 343 0C (Dec.)

Anal ogously to the above coggounds the follow ng

exanpl e conpounds were obtai ned: 95)

2- (5- Chl or o-t hi ophene- 2- sul f onyl am no) - 4, 5- di net hoxy- N

110) g&g{é%ﬁ{;‘%ﬁéﬁ%@if%ﬂéwn@hggﬁip_%wé%(gé(thiomorpholine4-
02 248GC96
SUIfO@r)d&%vcl)Pgéﬁ%TﬁbgMo pr?g’%ylcgul)fonyl am no) - N- (4- (m)rpho

l'i ne-4-sul fonyl ) - 3- et hyl phenyl ) - benzam de; Mp.: 192

1) a5t pto-hiopheng 34 pRUATIAR 4 Srmemh ey N (i 2 fsdimethy-

plpen@m@ %h%hgl%héhﬂ?b@ﬂzémde M.p.: 213 °C
fonyl) nmet hyl - phenyl) benzam de; M p.: 254 C 98)

5 ChI or o- 2- (4- chl or o- phenyl sul f onyl am no) - N- (4- (3, 5-di

112) gfﬁ'{]éﬁy%(g%r M%ﬁyﬁﬁ%)éanzy -4rsulfonylaminol N-(4- (12%,3,%8t5ad3ydro-
isoquindiifie @-gulfor{yh)- st oyl Pb@rlﬂzamideuM pm’ZBerﬁOﬂo) N- ( 4- (p| peri

di ne- 1-sul fonyl) - 3 met hyl phenyl ) - benzam de; Mp.: 189
0C100)

113) é)éi-@ﬁm@% 'tfiﬁi\igoﬁéz’mé-hyémfo?%?ﬁiﬂbﬁN‘-‘(&M-ﬂﬁémmm(ayridin-

3-yl- rﬁww)mnmnasylfonyé)t-ﬂﬂ)ér)yl)ahemmnidbosz) 6pHénfdintebivglr ani de
p.: 213 0C 101)
4 5 D| nmet hoxy- 2- (3, 5-di met hyl -i soxazol e-4-sul fonyl am n

114) Q)Méfhgld?-((m EhRyrbL ﬂiéﬁy%ﬂf’oﬂ?bhﬁhé)—N (M (perhydroazeé)|ne-1 -sulfonyl)-

am no ffonyl ) - phenyl ) - behzam de;

phen@)-Behzamids; M.p4-EINKE hyl -t hi azol e- 5- suI fonyl am no) - N- (
4- (nor phol i ne- 4-sul fonyl ) - phenyl)-benzam de; M p.:
190 C 103)

115) 8- dlﬂo@lt%m@fbﬂeﬁmg‘lmﬁhyﬁmlﬁﬁ)w AS(pyrratdinexisdifériylf-Bhenyl)-
di net hyl @p((%grl di ne- 1-sul fonyl)-phenyl)-benzam de;

benzampie Mpg 2 c.) 104)
2- (4- Cnl or o- phenyl sul fonyl am no) - N- (4- (N- net hyl - N- ( pyr
i di n-3-yl-nmethyl)- am nosul fonyl)-phenyl)-benzam de;
116) RaGHhIBro-2-(4-chloro-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.: 209 °C

118) 3-Methyl-2-(4-chloro-phenylsulfonylamino)-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; Oil

120) 5-Chloro-4-methoxy-2-(5-chloro-thiophene-2-sulfonylamino)-N-(4-(cis-2,6-
dimethyl-morpholine-1-sulfonyl)-phenyl)-benzamide; M.p.: 89 °C



105)
2- (4- Chl or o- phenyl sul f onyl am no) - 3, 4- di met hoxy-N-(4- (N
WO 2089/PapHIN- (pyri di n- 3-yl met hyl ) - PCT/EP2008/007953

am nosul fonyl ) - phenyl ) - benzam de; M p.: 241 0C 106)
5- Brono- 2- (5- chl or o-t hi ophege- 2- sul f onyl am no) - N- (4-(m
or phol i ne- 4-sul fonyl ) -3- nethyl - phenyl ) - benzam de;
Mp.: 249 0C 107)
5- Bronp- 2- ( 5- chl or o-t hi ophene- 2- sul fonyl am no)-N-(4-(c
I s-2, 6-di net hyl nor phol i ne-

121) g@ﬂb%"-&‘%%m@gﬁ?% ctthbZﬁmﬂ?enéS&J%ulfoaﬁém@f%)lﬂ&h (N p%rldln -3-

Brono- 2- (5 o-t hi ophene- 2- sul f onyl am no) -

yl)-N-hiethyirarhinios nfoayl)- phemyjhpemzmmeylw pbel3baia de; M p
197 0C 109)
2- (5-chl or o-t hi ophene- 2-sul f onyl am no) - 4, 5- di net hoxy- N

122) 2 g'u(fﬁlloroz %%%ﬁ@&t&;ﬂmﬁﬁgmﬂhgaﬁw 54 (C|s 2 6-dimethyl-

morpholire-4siu ooyl hapyu nzagide segilEmsaltMp; 53?& rét(lﬁeﬁ)y N
-(4- (t hi onor phol i ne- 4- sul fonyl ) - phenyl ) - benzam de;

Mp.: 232 0C 111)
123) B-ﬂrﬁo@iZQB &= aumamaﬁcx&mtmwnqmmnb)-m @~ bisve 16 dinyethyl-
(4-(cis-2,6-di rreth¥) pi peri di ne-
morpnolm~ﬂ@#§fpwlbﬁéﬁpvi) seramdeldM.pv 430 °G13 C 112)
5- Chl oro- 2- ( 3, 5-di net hyl -i soxazol e- 4-sul f onyl am no) - N-
(4-(1 , 2,3, 4-tetrahydroi soqui nol i ne-
124) Bs(shlbfoeﬁ-)(B)S-mhmyyl)lsmm&mlfdw;aminﬁ)%Dl-@G(fﬂﬂ-S)

d'merP erﬂ’é’i?zﬁrss Oppsbmim Xf_) Ber2sRadL Su’p, 544 bgny! am no) - \-

3-yl -net hyl)-am nosul fonyl ) - phenyl ) - benzam de; M p.:
65 C (sintering) 114)
125) 5-Qvotoy2-(3.5¢ dmﬂhyirleommiwnsauIffammarmnohbiymrnwmpbn%

sulforly%gzegnyr?)ebenzsaurklfd%nm2) JRRenyl) - benzam de; Mp.: 151 0C

6- ChI or o- 2- (4-chl or o- phenylsulfonyl am no) N-(4 (pyrrol

idine-1 -sulfonyl)- phen'y - benzam de; M p. 0oC
126) 44¥)loro-2-(4-chloro-phenylsulfonylamino)-N-(4- ~(cis-2,6- dlmethyl morpholine-4-

sulforllxl)%%%m-%?,ﬁaﬁ@:e?Mgpgaﬁ,?¥d§uI f onyl ami no) - N- (4- (N-et hy

am nosul fonyl ) - phenyl ) - benzam de; Resi n 117)

2-(4- or o- phenyl sul fonyl am no (4-t hi onor li ne-4
127) 5§.{nlp@n§1(§ qui\(gﬁy;%/r)e.nylsulfosrlmylamlno; N- (3 methyl-4-(2, :? G%ydro 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.: 249 °C

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

130) 2-(4-Chloro-phenylsulfonylamino)-6-methyl-N-(4-(pyridin-3-yimethylamino-
sulfonyl)-phenyl)-benzamide; M.p.: 219 °C



benzam de; Mp.: 209 0C 118)

3- Met hyl - 2- (4- chl or o- phenyl sul f onyl am no) - N- (4- (N- net h
WG/2000043295 pyri di n-2-yl) - PCT/EP2008/007953

et hyl ) - am nosul f onyl ) - phenyl ) - benzam de; M p.: 193 0C

119) 47

5- Chl or o- 4- net hoxy- 2- (5- chl or o-t hi ophene- 2- sul f onyl am

no) - N- (4- (nor phol i ne- 4-sul fonyl) - phenyl ) - benzam de;

al 120 . . ,
131) @.qu}rer%-iﬁ-.cmﬂwnﬂsegoewﬁm'B@kNr(éaﬂaﬂ@%efgql\"ﬁaﬁvﬁ?ﬁ-‘V')-
. A CAPR2, o
phen)ﬂ’lzg)ree'b\%éyrﬁl-d(r?gpﬁﬁéni(ége-cl- sul fonyl ) - phenyl ) - benzam de;
89 0C121)

Mp.: _ _
132) eﬁ{gﬂﬁ'&ﬁ%}%ﬁﬁﬁ{;&‘%ﬁ’eﬁ@ﬁbﬁ%%Ré)t-ﬂ'-(ﬁp(ﬁ%lﬁfn?étﬂ?i-%%’?e{ﬂé\me-4-
su|for¥)%pﬁ§cﬁ%%ﬂ\za?ﬁiid§9ﬁﬂbf anylec phenyl ) - benzam de; M p.:

2- (4- Chl or o- phenyl sul f onyl am no) - 4, 5- di net hoxy-N-(4-(c

133) 234 PR IRrD B EN s nasufiampy-pheny-benzgmide
(Dec) 123) | | |
134) Z4d G PP SR ABNGIS PREIOXY N-(4-thiomorphoine 4-s0ffony)-

phen@}@ﬁ{%@ﬁ@@ w?g%!g)c(penzam de; Mp.: 230 0OC 124)

met hyl -i soxazol e- 4-sul fonyl am no) - N-
(4-(3! 5-

di net hyl pi peridi ne-1-sul fonyl)-phenyl)-b i de;
Pharm{age?qtr%lgk%ghg;e sul fonyl ) - phenyl ) - benzam de;

5- Chl oro- 2- (3, 5-di net hyl -i soxazol e- 4-sul fonyl am no) - N-
(4- (nor phol i ne-4- sul fonyl)-phenyl)-benzam de; Mp.:
A) Suzpéngien facyral administration

A veria BEoh SR BRI RN TS WEFRE) skt LBy acaing
5 g of¥hBthyl 88RuI8%e 4Rd)5 ml of Tween® 80 to 1 | of doubly distilled water and

5- Chl'or 0- 2- (4- chl or o- phenyl sul f onyl am no) - N-(3-net hyl -
stirring-the neixuirg pyemight-Fob PrRRATING an aqueous suspension which comprises

3 mori s Hets R AS B R FRRE sl biamine) A4 (marmig et
sulforiyl-pleérs Rbénhmilersddimndadt, 1 Beng of the compound of example 94

-sul fonyl ) - phenyl ) - benzam de sodi [t: Mnp.: 24
were gdded 49 5ym?ofp vehigle)MC/T 80 and the m(Ithll,IJI!Q vsvgs stirred I?or 1§ m9|n.

2- (4- Cnl or o- phenyl sul fonyl am no) - 6- met hyl - N- (4- (t hi ono
rphol i ne-4-sul fonyl)- phenyl)-benzam de; Mp.: 189 0C
Analogously, by adding 5 mg, 1.5 mg and 0.5 mg, of the compound of example 94 to

5 ml each of vehicle MC/T80, suspensions for oral administration were prepared with
comprise 1 mg/ml, 0.3 mg/ml and 0.1 mg/ml, respectively, of 5-chloro-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



130)

2- (4- Chl or o- phenyl sul f onyl am no) - 6- net hyl - N- (4- (pyri di
Wh2089/0434¥t hyl am nosul f onyl ) - phenyl) - benzam deCINERR008/007953

219 0C131)

6- Chl or o- 2- (4- chl or o- phenyl gail f onyl am no) - N- (4- (t hi ono

rpho!i ne-4-sul fonyl)- phenyl)-benzam de; Mp.: 186 0C

132)

o S b SOt A BB B b

therm'%f'l Hyper%\ﬁfe @acoflﬁt%)hmd paws had been induced by |nject|on of carrageenan
or o- phenyl sul f onyl am no) - N- (4- benzyl sul f a | -

by qusemnylg)the@az\amthkyamjatency (PWL), i.e. the time until the mouse

wnthdgﬁyé)ﬂ%ﬁhqggp%w rgﬁl lr{fﬁl%ltéé) ﬁﬁgﬁ& tTw% ﬁgrﬁ% ﬂéé(syel\;%\%;eé} n%;@%%@d all

other Bhﬁﬁﬁ%&i&m%ts VREPeRribd i 2BesHaRBe Math ariflal protection law
adm ni stration A vehicle suspension (designated bel ow

and gaidelipgs forehpiysesyexpesnmenéalanimalyy adding 5 g of
nmet hyl cellulose and 5 m of Tween(r) 80 to 1 | of
doubly distilled water and stirring the m xture

ThreeOté%t gidiips. asdao@n@ bemaoll droup of aaimals sveresypiaseauh edrisisting of
nprises

three m!mQﬁ?cBEiznwae chin Qﬁ&f?HnJSEH% of garsageeNAn. &fﬂ“ﬁthel\teFH (
comp?@ﬁ@ P lv?ﬂﬁ; eewgg lgdfgﬁﬁﬁ e)rFHZ§ gﬂé Fa h’@@é yb .Slﬁ‘ltiﬁﬁ‘ test
grouprsf mledﬂ rerie&vd‘et] OI!BQI/ 40 g hddy wevgihlh ota \mspemsmn @tﬂ tﬁeotesl sompound

in vereio e O EOTIRtS e Lk HamL 0.3 Pl ot SRR rSoaitiis
descrifiddiRbhn g’?h‘{%@@ﬂﬁéé} 'é%afrﬂﬂe W) %r él@éThﬁgSé ﬂé‘éégé”‘of’\’ﬁ hfglkg body

prepare conprlse
wengmgs mg/kg body weightl and 6 n@g/kg |b@dwzalgt5t1 ceﬂpacbvelvobht@ﬁecontrol

arourp g At RUsD The e TR APRLS bBgy b A RIEH b For

inducienh of AR AV 4FRINSmatdre dair, flhérlilfh smgrmﬁe@mg@eﬁeh (sigma

i nfl ammatory triggered t her mal hyperalgesia in mce
Deiseahofan, §ermanyyiahpsongentation oh2% innl G uhef sabinewasmigjected into

the plaﬂfaéﬁlgﬁggf & BISR NinE hA&E lof YRS nfi&L BhIENERht GeAbAR iddhuran

anesthesia. 1 h before injection of carrageenan, i.e. immediately before
administration of the test compound or vehicle, and 1 h, 2 h, 4 h and 6 h after

injection of carrageenan, thermal hyperalgesia 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. Guhring et al., J. Neurosci. 20 (2000), 6714-6720. 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 bottom was used. PWL (in seconds) was determined on exposure
of the paw to a defined thermal stimulus using a commercially available 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



t hermal hyperal gesia of the hind paws had been i nduced

by injection of carrageenan, by neasuring the paw
WOoROHH3a¥al | atency (PW) i.e. the tinme until RGIEERRHORM7953

withdrew its hind paw from a heated spot of the

ground. These experinents ajpgl all other aninal

experinments were perforned in accordance w th ani nal

pr ot ection | aw and gui delines for the use of

ex i Ire an| Three, test, groyps .and e
paw vansiaseagolns By S iopadaticadhn e Siagiyhgatrected
paw. A RSIRES 59555136 gbE6hdsltad preQeRt fsdue) d’eﬁhé@@ @dr each hind paw
carrageenan, either the test conpound or vehicle was
and eachitime peinétheanear obttirea te faurd\W. meaguremants wastdatermined.
test groups, mce received 100 m /10 g body wei ght of
a suspension of the test conmpound in vehicle MJ T80

TableCP eeﬁﬂaﬁiMeqvarwnés oBtatneintesp vauwmrdorﬁmmaomkample

as described in pharmaceutical exanple

94. The giveni RY/lavalbes §o @Pomdﬁ)gaﬂ@gthsd'ﬂ?am\él%gﬂ (S@nﬂg/@ grror of the
mearg 9 the By ha B8 b aifi ot ca e Péééﬁsgﬁﬁ%gi“ryvﬁ“}‘hﬁ’ef of
18 o e e g 2, ot
mJect(og @rﬁ@ffme@éﬁhg$§\f¢|' asthedipeline PaWE ﬁﬁ%ﬁ@& rgpinedg,1 h
befor%;égé@?g%r]aﬂéotﬁm{‘%g €a mngﬁHto‘?Q/ethé’ahB‘gg ﬁcfffg{] carrageenan.

the mce un
general I sof l uran anesthesia. 1 h before injection of

rabid TNBS L b SRR Bt (b cBoouna

Ofexé}“gf & injection of carrageenan, thernmal hyperal gesia

determ ned. Thermal hyperal gesia was detern ned by
nmeasuring the paw w tithdr awal | at ency (PW) by neans of
mérga@utomt c plantar| tsie, first described for rats
Har gr paves et 4dl., Pain 32 (1988), 77-88, and
(mglggdpqdb{ an adaEt ed version fitted to mce described in
\LFEg ring et BL., J. |Neuhosci. 28 h2000), 4$h14-67206h
o°restriict|animal nmogvenent, 10.5 x 13.0 x 4,5 cm test
cages wegre pused. Instlead of a gl ass
0 6 |10.93 3.10 2.88 3.00 2.92
(Control) +0.37 +0.33 +0.40 +0.25 + 0.51
1 6 |11.08 4.08 3.80 3.98 3.86
+ 0.40 +0.62 +0.28 +0.79 +0.48
3 6 | 10.69 8.42 10.16 10.84 3.74
+0.27 +0.53 +0.33 +0.63 + 047
10 6 | 10.97 12.46 11.24 11.11 3.40
+0.40 1+ 0.91 +0.77 + 0.54 + 0.46

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



floor, a netal grid bottomwas used. PW (in seconds)
was determ ned on exposure of the paw to a defi ned
WQ HEY/EH95st i mul us using a commercial ly avai | at@/EP2008/007953
apparatus (Plantar Test, Ugo Basil e Bi ol ogical
Research Apparatus, Conerioggltaly) fitted with a mni
canera to ensure proper placenent of the infrared heat
bel ow the hind paw of interest. The tiner which
neasured the duration of .reflected infrared |ight by.
secondie XhPHBRAVA SO S RN ISF PR G CAUBIFF AR diL R miRbtion of
baselﬁﬁe"\ﬁﬂC et o?? beRSTe ihjRetiém of Barraesrar; he_ats: @cingrkgPBddy Weight

was set at 16 seconds to prevent "tissue
(contrbd)rmge— &k mgdughbody wejght; mrd—aadtmgikgedqstyl weight;hé ——A: 10

/knEaa of .érg&ee to four PW. neasurenents was determn ned.
MA/KGBBPL WE'YPYht ai ns the PW. val ues obtained in test 1

with the conpound of exanple 94. The gi ven PW val ues
(in seconds) are the nean SEM (standard error of the
For theestalistigal apalysis. RV yalesovarienesed rtwoavaysifiist withadd-way

h i nal = 6). t iARENGAL
ANO A Sds/BHSER o e U Va8 g ebofaieta 11y ROYR 163 based
on th@ktéd uhdgeiel cuve (AUE) vag s fantheaimegidrioasofték after injection of
baseline PW values (BL) determned 1 h before

carragerial- i FeRaated Breasnies ewwax- oMM e (fartar tegamand and
repeéé%bfrﬁdg%?e?facg&;ﬁr@gf\%%g)grﬂ;%le@ oh Pmaft?\ﬁgtg\ﬁréfﬁéh‘t@.sln case the

seconds al In test 1 w e conmpoun
interagtion Xtneptintert4 timeFivga rstatistichlly significaot)ras\Wimdr ¢dmepleswmtary

PW. val ues obtaiped ipn test 1. with t conmpound of.
analygieayas 00 1§ ashciedie ctesk e ampThTon aanAne izh Ay
Dunnfeﬁ’@%s{ WaSE2Bd%o S%&@éﬂhé:pdtél%| IfiFfeteHESs Béfwiter! thleCdrt@N group

0 rrageenan; BL: “determ nation of baseline val ue
and the test groups Statistically significpat aati-hyperalgesjc leffestsayere observed

at 500 RO e oA o 58 iy o e
compduaticteixarplealfisrh 9. h Y hvafteresarisRje@ntif éffettior. Wo

ways, first with a 2-way ANOVA test based on the PW
val ues and second with a 1-way ANOVA test based on the

A o GG SRAYIE heblEré YV LR, 400 88 ch oo B BFpniéns me
periodBtAgLHrea uAdeRIhe VA (AEKD) dffthe RWL tvakaisrfentheatitie period from 1
h to 6 h after injection of carrageenan (AUC1h-6h) was determined for each paw (N =
6) for the test groups and compared with the AUC1h-6h value of the PWL 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 the individual
AUC1h-6h values of the PWL values obtained in test 1 with the compound of

example 94.



repeat ed neasures factor tine) was performed on PW

measur enent s.

wWQ r068Y43Mes statistically significant,

In case the interaction (treatnent x

a W ner

PCT/EP2008/007953

conpl enmentary anal ysis was done to investigate the

effect of treatnent for ea
test was used to study the potenti al
betvveen the control

sti

Table\gs ?\&équ

ob e ADGEER
the cdgﬁgﬁgﬁi of e)gaQnHE/ 999 al?l@ldé/(aﬁ@(i&mn

ti

nt|

valfies;d

me point.

[ _carrageenan

A Dunnett's
di fferences
group and the test groups.

Eré% eS| ef f&"gfﬁftg with

@hgkhe corrpound of

%& ti 0|
est
(m@/kgadyd
time peri
waiah

-

o

@saqu%qtslvem

conp

br  t he

d fr

nan (Al

bund over an exte

cur veof(PWC) of |

3m1 h to\é@%aﬂ

LC1H0e) +

2as l’%ﬁtlé}fca'i he
e per

erfi od,

heva?wnmatmec

by n?cﬁgtﬁf 6#) es

Bgee
&)

for

OAOgntroah

ANl |

!
\Y

et
abuelo

eSS ?roups and c

80mit.-2¢al u
d.l.] bl. | bd.|

npared wth t
bs of the cont

ef fi cacy
t he
for the
of

ch paw (N
he

rol group

\IN = U)
wasl! appl i

[a

Dunnat #'
urtitTroe T

I_UI

e

IS)

déon

c o

d.lld.l

i nd1:bdual. 1QUC1

~ 1

y§Ts, a I=way A
h- 6h 0&l ues f

aof + K + ot
U1 C1TC T TSl

NOVA t est
ol | oned by

L= 9

w th the
of the |1

c

9 U C

oBtr

ndi-vid

£ A .
C T UI L;UII’JG.I I DU

bl B4 8p.+ Tahl e

hal—AUCLh- 6h-—val

N
T

P

cont &*ns t he
1iac nf fho D\I\II

obj@i ned
94, Tabl e

[
2

ngte
Me

5t 148Wwbh 208 co

n of individual

oC oot

mpound*of exan

gr oups
nmean
val ues

pl e

SEM

AUC1lh-6h val i

es of PW

(1) neahoesignificant) &tt: signifeesint,Jp wiG. 000 hANOMPo&Dufetgxanpl e
94, and statistical findings (1) ns: not significant;
***  significant, p < 0.0001 (ANOVA & Dunnett) The

The ré&td SHow M TabIBs -ﬁaé}llcﬁé a%dqf'igu?e fidnidritage that the compounds

denonstrate that the conmpoun the i nvention
of thesinbsntiom subistantialijueduce oeewen completelyl rgveeedheemal hyperalgesia

awrin SEFORS] 6 UEP BBl EBld B B Sh el g R 2. Blncen
anti—hzné#adw&éﬁb gess Snalgdsichaffectnal gesic ef fect.

Test 2)
| odynic effect in the spared nerve injury (SNI)
nodel

el of neuropathic pain in nmce after oral
Test f)d,&'ﬁtﬂ'aﬁééﬁwtié Hect in the spared nerve injury (SNI) model of neuropathic

pain in mice after oral administration

In this in vivo mouse model 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 surgical 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 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



In this in vivo nouse nodel of chronic neuropathic

pain the effect on tactile allodynia, a painful
WEMWYaHen after a normal Iy not pai nful mechar@AEP2008/007953

stimul us, which had been induced in a hind paw by

surgi cal |esion of the sciagpc nerve, was detern ned

by neasuring the paw wi t hdrawal threshold (PW), i.e.

the exerted force (expressed in grans) at which the

whict{Be aiaLEsRonget Rl Wingaial o fie hRgavd v iliRiawal
threstdl! PW‘@t §/a8luskd ésﬂ& 8 of tacit SNdByHesl Subsequent
to surgety, wth

e automati c von Frey test in which
the plantar skin of the hind paws was exposed to a
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male @;75‘;1?@6%1@% angrlps, @aeemi-?ﬁwvr K/Bldé'sg\%'_l ReRé d@ierh’ﬂﬁed before

(pawvmthdravva t hr eshol was used as
surgesy. feadnd ecton efsurppathia mmrthen awdergeseraranesthesia in all

orourFe 5P 8e SHRe8 o 10 Wi, 3R SED ARG RARt. wi

the sural Hese(1B8# intaer @persdhsiveasjupgfSND. mhgfmybdeFofrneuropathlc
i nducti on of neuropathic paln then, under f%\_neral

pain, tantiie alledynia favelppeq p@metﬁ%thm twgj dRYSATtaf 1Ree transection in
the hlbﬁzwa%ilpaflé@ré\qBYﬁe pfsrl(?n %hg% i e%tEB%nlﬁecﬁé %@ntrWl §fdup over

nerv act nerve 1 njury
the cémblete bbsédvaaonméabdmifthmeekpemhbnt pain, tactil e
al | odyni a devel oped conpletely within tvvo days after
nerve transection in the hind paw ipsilateral to the

7 daytgﬁﬂe? By n‘Eq.QY I%Tﬁeﬂ‘l‘éfjel bakire dd?'mhré@ra?ieﬂto? Phe HP %Bnﬁ)‘b%hd i.e. at

erva I on perli od e experiment.
the timeysh aihtairgroupg &WT wa#n&sdwateedqtehaﬁmdefoadm mjlgtedawlaﬁeral hind

o G S RE ey ik o e o B o

vehlcle%bé %Hﬁrﬁﬁibtéﬁéﬂ"f’o RRvarinthis Beallyasy havage dn e tdstigpd 8y imice
Then either the test conpound or vehicl e was

recel\aﬂﬁ o0 s:t/é@ gdbady weightaf awsluspensipnof Bye Eﬁ‘ﬂﬁg@moﬂﬁdt"h yehicle

eSS T4 56 158 e e SR ot

exam@@’ALf&lzﬂﬁmﬂ?@ a"fflistﬁgeQif ﬁnMgTbodYJm@ﬂ@d\daGD aegky boey weight,
arnmaceuti ca

respectlvely 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 + 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.



exanple A) for attaining a dosage of 3 ng/ kg body

wei ght and 30 ng/ kg body wei ght, respectively. In the
WaWe/pBHIgr oup, m ce anal ogously recei ved 100 RGT/EEROGR/007953

body wei ght of vehicle MJT80. 1 h, 2 h, 4 h and 6 h

after adm nistration, PW vfl,e\i ues were determ ned.

Table 3 contains the PW values obtained in test 2

with the conpound of exanple 94. The gi ven PWI val ues

Tableys A§a P 2pie S-S0k A FATS) BEFTOh ke e Compound of

examP Aateral hind paw and the contral ateral hind paw,
espectlvelv of each animal of the indicated group (N

(nunlber of animals) = 4) at the tije points 0 h (i.e.

ore ad awest conpiNsKlirpirededtrittaterdl paw

DOS?S%, 2 h, r‘hﬂ{wréarﬁ‘lg%apéter adm ni stratrﬁon of test b
(mgtkgplound pr vehicle, as well as the baseline PW

val ues (B_)I_ det erm ned before surge{_hTabl e 3. Mean
bogwr val ues TM&EM (in grams) obt ai nefd test 2 with the
we.@quoend Db iexami e 94 | naf oubh 2 e Lie cawsenl oh

mean PW val ues obt aj ned est 2 with the

g Df.tsgfﬁﬁfgbe ﬁ?w\@_é?p 13.880' A X734 38 PEBO 455 |4.58

vmthdravva eshol d nigrang; X-pxis:[tinmg in
(Control)ris aft er+adm thi sfrati pntof|test| cbnppuhd pr+ t t

T e T
Sconh 68) [158. Jii:‘@'ﬁg 467 B2 ey |4Bh o h 06 | 4,95 461 |4.82

body| wei gwt +i Q@ np/ kg pody eikght gl (centfok);| =+
ool 3 nmyk Jody vei ght cl; | D D:| 30 rrg)/kg bodé
vei ght. 141 J0.1fo Oﬂﬁe %ﬂ t | @7 cHl-4and-J&i 04l i3 0.13

were—uset+H—tpwo s—frrst—wthpa 2=-v St
3Basedt. 60 11181P/ﬂ'70a 4J§§ oth81spt8fd 4A559h %83- \ﬂa§4AMOVA 4.55
test| based qn area Jnger the turvel (AUQ) yalpes flor, +
the time period of B aftér appllcat'lon of fhe test -

compayng ¢o.12eho abe OAOr Apadat el08epk28 ef. 29WEQ/1@N(D\/P9 0.12
testl (factor treatnent ahd repeated neasuresl fact

tinme) was performed on PWneasurenents. |In case the
interaction (treatnent x tine) was statistically
significant,

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 value before surgery; il: injured ipsilateral paw; cl: non-

injured contralateral paw; +——+: 0 mg/kg body weight il (control); e e: 3 mg/kg

a: 30 mg/kg body weight il; 0——0: 0 mg/kg body weight cl

body weight il; m

(control); o o: 3 mg/kg body weight cl; o——a: 30 mg/kg body weight cl).

For the statistical analysis, PWT values were used in two ways, first with a 2-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



a Wner conplementary anal ysis was done to investigate
the effect of treatnent for each tine point. A
WEamesdwds test was used to study the potenti @tCI/EP2008/007953

di fferences between the control group and the test

groups. Statistically signigjcant ant-allodynic

effects were observed at a dosage of 3 ng/ kg body

weight from1l h to 4 h and at a dosage of 30 ng/kg

body weight frgml1l h tpo 6, h after admnistration of . .
meastfRMeBisp IR necRisfarioR regiment o wat slpsEal signifiant,
a Win;é_fr cbhﬁ)l%(eg@?hnﬁfysﬁs W8S [domenB mWebtiguRy theneffect of eredtment for

i me ,

_ peri o he darea under the curve (AUC) of the
each ttingi poiotiah Devmettsl testkwas used do study thematental gifferencepbetween

6 .h af  ni i f .1 i
e e e M L A
were @BSENEHMtR adshddef @hﬁgﬁk@ @ady aldightrdrhriae ted H andnat Belosage

val ue determned for the contral ateral paws of the

of 30 sagrkg pogypveighifirom Dbite Saueltar agministiation ek thegampound of
exam%i)o R The results (nmean SEM obtained for the
ound of exanple 94 are given in Table 4 .

Statistical analysis was perfornmed with a 1-way ANOVA

test based on the, Delt aAUClh- 6h val ues. Both dosages .
As a guaptiative FRsasHEe of ﬂwﬁﬁﬁw 9la test ﬁgm@%gocy{% eaggd time
perio&%@%ﬁg LP]%@YtrYifme&A | MR isdigiRLAI PARE vAITBS yefRtime

over the control group tr'eated wth vehicle only.
period fitoine 14 tdVe hrafier| adakibiStratios of vest wempsfur@Vir wedlicle{AUC 1h-6h)

was dglgiTaianfer iedpsyatatil s o Sahiorolg A i dlfaified Value
subtr%gt%@qgon(\ MOVAILE dABRsihbY TBEtHES At Eatats i Waws bftaklsanédgroup to

4 and Figure 2 denonstrate the substanti al _
give Deltarty Cah-Gir values ferarasthegoupe T be sesuitsofmearn ¢iSfM) obtained for

e BT AR G e Al b pertommed

with £ 9RPAHAND A tédtehdsedast i DERSAUCEAtGMgalvas Both dogages of the
of pain. Brief description of draw nas Figure 1 sho

. Ws .
compowedaf exagle 94, 3Malke baskrveialt and REMBYAD hoslyemeight, achieved
signif{cFéN}m&%'\/@Hé%‘i’ 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 DeltaAUC1h-6h Statistical
(mg/kg body of PWL evaluation vs.
weight) (mean £ SEM) control (1)
0 (Control) | 4 14.22 + 0.80 -—-
3 4 4.60+1.20 bl
30 4 1.52 + 0.94 e

(1) ***: significant, p < 0.0001 (ANOVA & Dunnett)



i n pharmacol ogical test 1 with the conpound of exanple

94. Figure 2 shows the tine course of the nean paw
woRHH3a¥al t hreshol d (PW) obtai ned i n phar meR(SI/ERp0QRA107953

test 2 with the conmpound of exanple 94.Clains 1. Use

of a conpound of the fornulggll wherein A is phenylene

whi ch can be substituted by one or nore identical or

di fferent substituents chosen from hal ogen (G-C

e e
reduc‘ﬁH@%tr eVeh %nﬁﬂe@?@v@fs@ﬂ)bﬁtdc@iéﬂﬁél%gn@dtﬂirfg’ &t I@B&t fours hours
stituents chosen from hal ogen

after a singleioral menigistration fahddhuameh ubility Oﬁ the ©0m§9un@s of thec
c.4 I-CONH— and (G -C 4)-
|nveng%rp<§?rkté-‘(a(tj}ngzva(nou§3ty2> of Nand R6, which are
i ndependent of each ot her and can be identical or
different, are chosen from hydrogen, hal ogen,
Brief @e’ﬁqﬂp@@)\-oéld(wlngﬁrl fluoromethyl, cyano and (G -C
4)-al kyl -O; R7 is chosen from hydrogen,
(CGi-C4)-alkyl and (C3-C5)-al kenyl; R8 is chosen from
Flguré (1‘,r srﬁWs hleltithe coGrseoftheahéxmh p@w(@thdiaézhl ttéydy (PWL) obtained
-C 4)-alkyl)N(Cr 4)-al kyl - é% C5) - al kenyl ,
in phqrm@ce’vqgwéﬁid it th?eamawcqf@aqamn' cr-al kyl -
phenyl - (G -C 4)-al kyl -, indanyl and pyridinyl-(GCi -C
4) - al kyl -, wherein cycl oal kyl andpyridi nyl can be
Figure Qtstawsuthedirhy coneseoof themaean pani withdrawatittreshaldt(PYCHC

o SBT3 IR SR d g B °

het er ocycl e whi ch contains one or two |dent|cal or
different ring heteroatons chosen from nitrogen,
oxygen and sulfur; Het is a residue of a nonocyclic
5- menber ed, 6-nenbered or 7-nenbered



saturated or partially unsaturated heterocycle which
contains a ring nitrogen atomvia which the group Het
WO 20deH3ded to the group -A-S(O 2- , and whi ch RGMEP2008/007953
contain one further ring heteroatom chosen from
nitrogen, oxygen and sul furggherein the sul fur atom
can carry one or two oxo groups, and which can be
substituted by one or nore identical or different (CrC
4) -al kyl substituents, and to which a benzene ring can
Claim§e fused wherein the benzene ring can be substituted
by one or nore identical or different substituents
chosen from hal ogen, (G -C 4)-al kyl and
1. Use iof fal acoonpowstchefl theifarmauka lof i ts st ereoi soneric forns,
or a mxture of stereoisoneric forns in any ratio, or
a phyS|oIog|caIIy acceptabl e salt thereof, for
manuf act.eir i nment for the treatnEnt of pain.

2. Use i ng tq\/g?al m 1 of a conpound of the

f /0 waer,&mSA s 1, 4- phenyl ene which can be
subst] ne orRtwo |dent| cal or different
subst

sen from h?I ogen and (d-C 4)-alkyl; R1
t>Npl 2 residue of a nonocyclic 5- msnbered

6- nenbe gd ol 7-nenbered heterocycle which is

saturat@dgle ~Rfitains a ring nitrogen atom via which

the group bIS bonded to the group -A-S(O - , and

whi ch can contain one further ring heteroatom chosen

from ni trogen, oxygen and sul fur wherein the sul fur

atom can carry one or two oxo groups, and which can be
whergilibstituted by one or nore identical or different
Ais p%gnyre%)wﬁl:f%la\n%éb&ﬂs%ﬂﬁ@& r¥1 Byl She?B¥mdfe idehtical or different

stereoi soneric forns, or a mxture of stereoisoneric
substftoents chosanyronahatogeor (Gy-Pha)raikyl and trifluoyormethwilit abl e

salt thereof. 3. Use according to any of clains 1 and

2 of a compound of the formula I , wherein R2 is

1is BRSSRA frofm RE®N aadHetWhi ch can both be substituted by

one, two or three identical or different substituents

chosen from hal ogen, (G -C 4)-al kyl and
R%is pF\'eﬁyllluo()rrh%rfgrtoQYyl which can both be substituted by one or more identical or
different substituents chosen from halogen, (C1-C,)-alkyl, trifluoromethyl,
trifluoromethoxy, nitro, cyano, (C1-Cg)-alkyl-O-, (C4-C4)-alkyl-CO-NH- and (C1-Ca)-

alkyl-S(O)2-;

R® R* R®and R®, which are independent of each other and can be identical or
different, are chosen from hydrogen, halogen, (C4-Cy)-alkyl, trifluoromethyl, cyano
and (C4-Cy4)-alkyl-O-;

R’ is chosen from hydrogen, (C1-Ca)-alkyl and (C3-Cs)-alkenyl;
R8 is chosen from (C4-C4)-alkyl, (C1-Cg)-alkyl-O-(C4-C4)-alkyl-, di((C1-Ca)-alkyl)N-(C1-

C4)-alkyl-, (Ca-Cs)-alkenyl, (C3-Cr)-cycloalkyl, (C3-C7)-cycloalkyl-(C4-Cq)-alkyl-,
phenyl-(C1-C4)-alkyl-, indanyl and pyridinyl-(C4-Ca)-alkyl-, wherein cycloalkyl and



two of the groups R3, R4, R5 and R6 are hydrogen and
the others of the groups R3, R4, R5 and R6, which are
WO migpeatient of each other and can be i denti catCTgEP2008/007953
different, are chosen from hydrogen, hal ogen, (C -C
4)-al kyl and (G -C 4)-alkylgf>; heteroaryl is a
resi due of a nonocyclic 5-nmenbered aromatic
het erocycl e which conprises one ring heteroatom chosen
fromnitro 0 en_and sul.fur_or t
pyrciUkEHhe SHESHIEHY GRe Bh MEdafnic gL AT SG £ oraly
substﬁﬁ ,of whi ch is chosen from nitrogen, oxygen and
fur; in any of its stereoisoneric forns, or a
mxture of stereoisoneric fornms in any ratio, or

neterREiScH FRFF o TG VAl Setpet @Epﬁﬁfre%wast%%am?%c

heter&%fdl@‘lwudh YERERISTOA bStwORIsBSEAlldHEReréndring feyreaRmEEhosen
X is phe@% or heteroaryl which can both be
urg

from eu@gemmu@ncba wo or three identical or
di fferent substituents chosen from hal ogen and (CrC
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forms, or a mxture of stereoisoneric forns in any
in any gf qts)ste@qamsomerlc forms, or a mixture of stereoisomeric forms in any ratio, or

a physiologically acceptable salt thereof, for manufacturing a medicament for the

treatment of pain.

2. Use according to claim 1 of a compound of the formula |, wherein
A is 1,4-phenylene which can be substituted by one or two identical or different

substituents chosen from halogen and (C4-Cs)-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(O)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 different (C4-C4)-alkyl substituents;



a physiologically acceptable salt thereof, 5. Use
according to any of clains 1 to 4 of a conpound of the
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a physiologically acceptable salt thereof.

4. Use according to any of claims 1 to 3 of a compound of the formula |, wherein

A is unsubstituted 1,4-phenylene;
R'is Het;

R? is phenyl or heteroaryl which can both be substituted by one, two or three identical

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

R® and R® are hydrogen, R* is chosen from hydrogen, halogen and (C4-Ca)-alkyl-O-,

and R°® is chosen from halogen and (C4-C,)-alkyl-O-;



of pain associated with intestinal inflanmmtion or

pai n associated with cardiac nuscle inflamation. 10.
WORNMI/BB3dYY ding to any of clains 1 to 7, wher eiRCH/ERR2008/007953
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any of clains 1 to 5 and one or nore pharmaceutically
acceptabl e carrier substances and additives into a
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activator or stinulator of soluble guanylate cycl ase
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flammat ory pain or neuropathic pain.
2-(4- chloro phenylsulfonylamino)-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-chloro-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(cis-2,6-dimethyl-
morpholine-4-sulfonyl)-phenyl)-benzamide,

or a physiologically acceptable salt thereof.

6. Use according to any of claims 1 to 5, wherein the medicament is for the treatment
of pain associated with a chronic musculoskeletal disease, pain associated with
menstrual bleeding, pain associated with a joint disease, inflammatory pain, 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,

neuropathic pain, pain following an injury, post-operative pain, pain associated with
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an attack of gout, toothache, pain associated with a jaw-bone surgery intervention or

acute herpes zoster pain.

7. Use according to any of claims 1 to 6, wherein the medicament is for the treatment

of pain associated with a joint disease, inflammatory pain or neuropathic pain.

8. Use according to any of claims 1 to 7, wherein the medicament is for the treatment

of pain associated with osteoarthritis or pain associated with rheumatoid arthritis.

9. Use according to any of claims 1 to 7, wherein the medicament is for the treatment
of pain associated with intestinal inflammation or pain associated with cardiac muscle

inflammation.

10. Use according to any of claims 1 to 7, wherein the medicament is for the
treatment of post-herpes zoster neuralgia, neuropathic pain caused by metabolic
dysfunctions, neuropathic pain associated with diabetic polyneuropathy, neuropathic

pain following a surgical intervention or chemotherapy-induced neuropathic pain.

11. Process for manufacturing a medicament for the treatment of pain, comprising
bringing a compound of the formula | or a physiologically acceptable salt thereof as
defined in any of claims 1 to 5 and one or more pharmaceutically acceptable carrier

substances and additives into a form for administration and dosage.

12. Use of an activator or stimulator of soluble guanylate cyclase for manufacturing a

medicament for the treatment of pain.

13. Use according to claim 12, wherein the medicament is for the treatment of pain
associated with a chronic musculoskeletal disease, pain associated with menstrual
bleeding, pain associated with a joint disease, inflammatory pain, 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,
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neuropathic pain, pain following an injury, post-operative pain, pain associated with
an attack of gout, toothache, pain associated with a jaw-bone surgery intervention or

acute herpes zoster pain.

14. Use according to any of claims 12 and 13, wherein the medicament is for the
treatment of pain associated with a joint disease, inflammatory pain or neuropathic

pain.



