DE2007/047°ar di omyocyte-like cell clusters derived from hBS
cells Field of the invention The present invention
WO 20204649% 0 novel cardi onyocyte-like cell cl ush@rEP2008/007953
(CMLC) derived fromhBS cells and to the potential use
of such cardi onmyocyte-like gell clusters in e.g.,
phar maceuti cal drug di scovery and devel opnent,
toxicity testing, cell therapy and nedi cal treatnent.

Use ofastsirrmubstiuted prodlionGlamingheivig aP e NG IRaHEs in the
treatn@é,ﬁ(bfrpgli@t es to a nethod for preparing the cluster, to

conmposition conprising one or nore CMLC for use in
therapy and toxicity testing. The conpositions are

stabl.e after storage,of the Lt t
The pesttmEEngplateE Lt uoalfl SRBERSWBYZ, ears,
sulforlyldminoBengbierarid REpiséhyiamais ofitalifbininad®f the clusters
are not substantially changed during this storage
peri od. Background of the invention Mature
cardionﬁgcytes are c%gsidered termnally
di fferelti atldd celg§0 nd as such they have no, or very
| @k ol i f edati ve—&apacity. Human cardi onyocytes can
ed” friyn hear R'bi opsi es but the procedure is
gd antl it is difficult to obtain viable cel
' In addition, Ithe access to human heart
tissue ijs vegy limted and it is thus not possible to
I sol at eR qﬁgs nmber of cells. An easy access to cells
with a phe oF&p of human cardi onyocytes is critical
for the developnent of cell therapy interventions for
cardi ac disease. In addition, due to the |ack of donor
material as well as the sonewhat problematic procedure
whereif Acahd R'¢olRfthave, theumeanipgs indigated ratilowy for yreating pain and for

ot currently availahle .for in vitro testing during
manufRuHg Airoes Camegt iotabs EimeRLHRaR ons. o

pl uri potent human stemcells can be isolated fromthe

inner cell mass of blastocysts and these cells have

Pain, @aiselefinpd divt thefloternatirsal Misseciatiaa forf theytufy oé Fain (IASP), is an

unple%é%rlﬁﬁ! %gg{s]%f'yiegrq(&%ﬂ}&%g&i&?ﬁ&g@ls@gﬁ%’teg %ﬁfa_gétual or potential
tissudHamagensi istdesaribéd in tarmshbfasichciamagel Paik @dndecacute pain or

hBS) cel ls may occur spontaneously in vitro, . i
chronigspaipi K p3rtiguiar inther easa ploRgute Pat. ipainhag ajpretective function for

e b5 iy G S el e o S8R e
exposigaxe felexpdshifectoethtistitrulus which caseeitheqstin, dor ekamgle a
e 5P 5 By Bt SRR s ool
further §hilfy amEHEQIPHamBlhkS HowevEt, | dbaf PEMGhRDbdheiRldl sp8&dpain

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.



hemat opoi etic cells (reviewed in: Keller, Genes Dev

2005). However, relatively little is currently known
WaHENP43HEW t 0 control and mani pul ate hBS cel | PCI/EP2008/007953

differentiation to produce exclusive popul ati ons of

specific cell types. CO bTTpv roDVFor the derivation

of cardi onyocytes fromhBS cells, in principle two

different procedures have been reported. The first is

th h djff tiat f hBS [ initiated wh
Pharm A RIS DRPBURGI &t ibs Ruetieneh difishetrRitefirrebERs e
empl%g' foF tr@Eﬁﬁ? a&b%zcgfgéﬂrbﬁrc éiﬁ"wrﬁéh ﬁbv@@%rer'ﬁ%@&e@bf attion and

. Wth m xed popul ati on of cel
propectymroﬁleslami aaterwxevcemtralmm@umaystprrb@remtert%e avith different parts

of thel LRI E Y S Ein AP eRmPIRS Ik s T ST OENBE S Batory
drugs( éyMb&@ﬁjeﬂas@riﬁmQ%fﬁ andant&drvuldants anbitled spesific tempdunds

formati on of beating clusters of cells that also
morpmnsptr@;amml sarkamezepriseofofecexdd dhypefer andasehtsalicylic acid

my o584 B PR R LB BBk ot S

pharnﬁ&bdlégndgl&acﬁtwtﬁis AP As arﬁldntubl&loba;ltlgIdﬂ@rﬂpplretlprammdufoe example,
(Yoon et al 2006). Based on the variatjaons

whncrmr@y@@@@ a@@aowdoqneélt i dﬁS@ﬁwh%@vwlﬁwayr%g 'eaﬂq gumber of
analggg{ Fe{h%rﬁéeﬂhﬁﬁ 8f pain %é’é@tﬂ%&t@&eeri $atfpR& i npﬁfl doidd, '&ﬁé there is

nes ave ' quite different ating t
an orbbmga@éemforﬁaﬂwereﬁéteht amalgésias evh‘m:tg hte wefl éaterated ahdrmdhlblt a

favorahip EPRRRY BIATUH 0N GBS U3eH in TR fEaliignt pf theVarious types of
pain Tﬁ?crhdéé’ﬂé&%%bﬁ\&c B SGinfigfedtoneain, fot e‘%éﬁ’ﬂﬂé of papers

ve describ In various ways, the basi c
characteristics of hBS cell- derlved cardi onmyocytes. |

n
surprsiagiot B8 nw bt b e e, PERE o By bl Bleviate pain
and c‘éhrﬂé?ué’édilas %hﬁl@'e%%@tlﬁ tige trRRtméERetpanal hd Eonﬁip@\dhes\@ﬂthe

Aneen et al” 2007 Crit Rev Oncol Henat ol

formum bawe bggmaie@cubed HsYWQ Q00285 antBd &332 foe%Kample as

actlvagglfsgc!?foﬁ%%é @Z‘?”i@% gmahg% @%ﬁy b?r? B&V' Lfﬁ'&dem ya'iﬂcular in the

treatrR@htCoiBardiovas@aa distasss such aabﬂwemsa:lemsﬂs; g pphensibypangina

in the st em cel |l derived popul ati on hat et al 6 20
pectoggiar cardiae inssiriciengy An andlgesic az@@)'@' QPPN %@"é%
form 8 B SO RUELESLY. CUEN UGB EERIESIERaice

derivativied Mi}mtmhdm, VEGH (Ndsugat eadshheh:pitgrowth fatton) seceptor tyrosine

Kinasp ged R A ABBIASRDpite AR BRI Lee SO oAt offeoplsstc

dlseaMéE’W%'hMoSéthg %Q(P@Iatéﬁem%bu@r deQ8RerdtRmSArR ofhler 6|se%@@§ such as
rmet al , Yoon et al "2006). Taken tgget er,
mﬂannmetmry)kiaaalsas oapalrsalramsemwledpné-b%ﬂﬂﬁé@oﬁﬁgﬁﬁ atagn support of
an ana?gesm actuvntydare 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 |,



cardi onyocyt es suggest that these cells share
simlarities wwth their adult counterparts. Mre

WQ 1009P4349t | y, however, are the functional PCT/EP2008/007953
characteristics of the cells, and different
phar macol ogi cal and el ectrophysi ol ogi cal approaches
have been used to exam ne these properties. One nmjor
advant age of cardi onyocytes derived fromhBS cells is
that they can be maintained in culture for extended
time peR odsOwi t hoQ P oosing their spontaneous
cgﬁtractile japagdtyy This allows for repeated
noh-\pvaSiwe exgim nat'gdn of the sane cell
prepa ns. $kveral studies have denonstrated that
hBS et

He &ng cardi onyogytes respond to

gner gt and nuscarinic stimli suggesting that
the cel R8 ex|yess specific surface nenbrane receptors
coupl ed tooa\biﬁnalling pat hway that activate ion
channel s, men$? ane transporters and nyofil anent
proteins (Kehat et al 2001 , Xu et al 2002, Xue et a
2005, Norstrdmet al 2006). In addition, action

wher@gtential s indicative of nodal-, atrial- and

ventricular-like origin have been identified in hBS

A is phenylemerwhish cearhe suljsityted Pyenagr mere identica| gf different

r [ [ S : 02,

subs R RE g Bs8ear EF iy PARS And Tihoeahi e,

these results indicate that in vitro devel oped stem
;. cell derived gardioq¥pcytes have a basal functionality

R’ is ghogen frareR R andiHetact i ve for further evaluation in
terns of applicability in drug discovery. Being a
tissue like structure, cardionyocyte |ike cel

R? is pherylarhdtemaryBdhickichs opre befsubatitujed hpone qrreate identical or

. otential for, several of thesg in . vitro, applicalions
differbiah SEstEPra RRSSR Hom BeipgPth srC nealklr BTy
trifludr&Meti B2 hitd, yhRY! @ -CHHEIkA02¢C-0)-BKyETO-NH- @Rfl(C:-Ca)-

conduction in Cardi onyocytes. In addition, the
alkyl-8¢9¢t-0pi ng clusters may serve as in vitro nodels to

study early events during human cardi ogenesi s.

Furt hernore, based on the tissue simlarities the

R® R¢| RBhRA Réwhidiearedhiapéndent afsachtivénand oan be identical or
restoration of cardiac function after injury or

differgnts @& shoserefrpreRydipgehaipgen (Erdsariieyltrfigaeomethyl, cyano
rdi te-like cell clusters derived from hBS
and(@iﬁﬂégﬂ§&ﬁ%ée according to the above. Brief
description of the invention The present invention
_relates to novel cardj cyte-] i ke cell clusters
R"is chaser) framihydregrat 1d§3fn%?yltm &%&Qﬁa@il‘%‘?ﬁon from hBS
cells. The CM.C of the present invention are
especially well suited for use in drug discovery and

Reis chasen front (GiCr)galkpl, (C11Ek palkybOo(Cii-Gg-alkbylt, ki (CranalkyN-(C4-
Co)-alkyie (G Cr)sd LAl OO & bRy C )-8 - WG58k - & o) -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;



i) contracting cells, ii) cells that are electrically
connected, and expresses iii) cardiac markers

WQ HO9/Big Nkx. 2.5, troponin and myosin, iv) nRGKER2608/007953
for functional adrenergic receptors, v) markers for
functional nuscarinic recepiyors, vi) markers for
functional ion-channels including hERG Na+, Ca2+ and
K+ channel s, vi i) one or nore endodermal markers

heteré@eé %tagd from grou |.c%nsi sl'bl %!Of Q‘AFP, bTF APOAazﬂc
hetera—{})%lee{nﬁlﬁfﬁ %égﬁ%m%w&t Wld@ﬁh&‘ﬁ% difeérent ﬂﬁ@h’e&ﬂ@dtoms chosen

ove may y gap junctions.In a specif
from mitrogdih nexytgensandisglfurst er does not express one or nore
of the follow ng markers for undifferentiated cells:
OCT-3/4, SSEA-4, TRA-1-60 as described in exanple 13.

Hetid & résﬁduéfapétrﬂ&ﬁoéﬁﬁé stienfddisd 66-nfsibeéiedsorce Membéred
respond to pharmacol ogl cal stimuli such as

saturated or partialb lgiS?t@fta‘@dJ atereyqle wpﬁfbwitém a ring nitrogen atom via
|
i eb Bl 28RBS AP S i can g ne

furthex ¢y stBRatom, crﬁisenrfrdm)mtr&gm Io&ggembndawtfuumherem reé sulfur
(verapam | ), blockage of hERG channel s

atom CARcar Y A1E OF tWQ,AXY JERHAsH @nd WINCR caa sy suis&’@a?ﬂ rng qrt? or more
|dent|§§||ecfrpc§| l??ﬁ rgCn@ﬂ%lkgpsmuéﬁgsaﬁ@fdjmmﬁ(’&}Sbﬁzér‘\é<ﬁng can be

8" ¢t conprising genes that are
fusedupheredutha lbehzeme mrag/ean bl substitded by\ onal arevorsf idedticalror

nore, il fold et
diferqih OSSN ERPIALIERT hlpBeds GreC IO AaE BT E
hBS cells (FC CM.C) of 10 or nore. In the exanples

herein are denonstrated suitable nmethods for the _
in anylef is afenecisoment fohms,amm/afﬁxtsrﬂ phsteteaisprnesc farms in any ratio, or

o BefagE RPN AYY5eTH o MR BRRA t or e

treatrléntOofSsdigeni ngs and cardiotoxicity studies can be
Isolated in the formof clusters that are relatively
easy to prepare in a reproduc:| bl e manner and wi t hout

Subje?cg%/ 8?@%%&%@&@%5%@% S%da?fjfh%gohrgp[% | as dttafined afore, in

any dflitﬁ%t@'éﬁls@h‘iehdmr’mgl osa mmkiwe of etegeouéomeandomns n'aany ratio, or a
mez;gwra express one or nore ion

physiglosieanyiaceb iAok 53 Barpoh dat yssom (B deETRBLS! PAN, 3 method of
treatihg PAFH WhRh Aind A& dministering 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.



Accordingly, the present invention provides a relative
sinpl e nmeans of obtaining a suitable

WQazotiDerdfocyt e-1i ke cell product for nedi cal UNI/ER008/007953
wel |l as for drug screening and testing wthout the
need of purification and complete differentiation to
mat ure cardi onyocytes. Mireover, the present invention
provides a conp03|t|on that presents the CML.C in a
formthat r. the _end;u

A S 0 o# a6 Srahiss ains PERGRG St et pRPIiES when

they é’r@e it aE. ol Fgfff&{pﬁzérg/{ééﬁélé'dﬁ AdylrOegidup Moxgyrelus) or

substftu@eizamg*/wgmupf ocwheortheyam avg}estltuﬂsdmm@xanmle%tmf case of an

(o culSUSHEN S R RNGLED BHORSH 55 By eyl oo

Ikyl-iJr88 m%masﬂtJté@b RIUPRE BRESUbSit@Erts cah bedpriedint ia an
ay tdg esmsdl um t hat F?gw%ble for the handling of the y

suitabje posiionst Examples of alkylareupsiaee Byl petéyhneRrofit isopropyl, n-

A I U TR e e
ethO)dynMEp”rbp@iy Asopispexyat-butbxy| Sec-betoxy, isbbatoxg\sid- teetrbutorly.

semcel is denoted BS cell, and the human formis
terned hBSceIIs Inllteraturethe cells are often

Alken&?éﬁﬂ{b% tﬁ'r‘%é% %{!&yﬁgﬁf?@@@h}h %g[rﬁg&leﬁg&ble bond, can
IlkeW|Béltfe Ipmiamir bsamherbmh'e dmdde bond Imanmeaalies'ent imamt pasition. In
o S Bt S5 RS TN B g o
groupgigﬂfdrﬁ‘éﬁzt%ﬁhe ‘Pﬁtrcggf‘errpﬁm [rin@! drsup WIRCRDienbBsart 8f the dsuble

It 1s further envisaged that any
bond hEixamp|eisusfi ailcere«hgrmlmwepﬂope‘&anble prered-enyl {(alyl)pbukdmanyl, 2-

i .nvent udi erentiated adult cells which
methy:RIOpPe ?B\_f;]radﬁfré t@%ﬁ é 50ent cells by e.g. the

treating adult cells with certain transcription
factors, such as OCT4, SOX2, NANOG and LIN28 as
Examgiles bbeysioalkyl nrayps greraycleprogyl, cyolobutyl,eycionenty|esysiohexyl

ant B AP b UG A TR .

groupsnbaﬁ dROufsubsERNes oF babstitafech@y brabou h&ﬁreyvfdriexaa’cpje ene, two,

cardi onmyocyt es. Cardi onmyoc ke cel re furt
three afowo e cabPL NG Cor okl s uees. it GxmpiaBygyethy

e L
inventioh emlkyd greaps areg unsnpbstmntpdl Exampias dfesaistituted cycloalkyl

s S oS S R0 23 ane
3,5- dﬁﬁé\ﬁ?‘cﬁ}ﬁlob@i’% F?aﬁ'@lléf?fn%%rl%bz@ﬂtégﬁirlr-:%ﬂgu?gewhﬁjhnére bor?ded to
the reérainder afthecnptecufsovierthe alkyt mietytasr is symiwlized 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-.



Menbrane resting potential (MRP): -40 to -60 nV,

Duration: 80-130 ns, and A pronounced phase 4
WQJII!}QWD@H?Szati on. As used herein the term "atriRITER2E8/007953

cells" is intended to nean cells with the foll ow ng

action potential characterigics: Menbrane resting

potential (MRP): -50 to -80 nV, and Duration: < 150

ms. As used herein the term"ventricle-like cells" is

en ed 0 nean ce h the follown

Phenyip helsroa . YRS arfaheryiehagiorascande i tstiflind ox cary one
or mdr&RB} exaripid Sne BvdhreBWrFbUP B tive FeficdtBd saB8ituents which can

pronounced pl ateau phase. In the present context, the
be idendical bedifieessttiand’ cars ba peeisénsrin QBM®0§ﬁ@ﬂ§r Besidesithat, in a
expres

pyridipg rmeglﬁly\éégle#h 'E’I‘;‘S%Ff Eg?[tje?'tgﬁ k?'neltq{ cyg%n a rlngtnt}?ogceWSf%)r% can carry

an oxgﬁéb{ %rﬁse?fd\/tﬁb' fidifkeRRidty behsreBERGIANME O 0Pl pyridine-N-oxide.
rological material at an extrenely | ow tenperature.

In mOInn)SUh%tltpteéis@hﬂnYé graup thersubstitient canbedndhe 2epesitiontey 3-

o3 15 o TE LB BEPHL A 1583 132 SPh RGNS o e

2,3-positioh| 2uaiasitiors QiBpositiongddeposition] 34 ipadition ar & 5-position. In
present. This sanple is used as control erjal 5%
trusub@tn&ﬂ%ghegﬂ rg@lﬁygs e sebsitients Gan bey 2 9%995@?” ,3,5-position,
n t | hs I
236 PESIAE2 SYRLIER, 23 BERRIRFNGES ARFEOLNER, T Hep borgs i e
duvalemtmhglEnbagreup repregenting thes graupt Aovia whoeh itas bbndedl to the
m xed di ffer%ntl ated .hBS cel | s

aciacgEr OHPS. Eb DG PSTIIR A0 RRRHISaBNERheRY CRedRTY P 46 1.2-
phen@@ﬂé?@ﬁﬁb Aeh leﬁ@k 'ﬁS%e?ﬁQIéﬁét(‘?ﬁéthpﬁe‘?&%e)%%N Ahenylene

entrifugation w centrifugal forcé or
(paragedinytartel iwhich gwtg:rea&an gll beamgabstitutedsonsuhsiiduted @isdndicated.

i cabe el rerb/ SRR Sl TRRHTAREBY K. 5 opgymoer o
nitro wubaem aGorpolndTBNther fofrhlRY | FrReShBIy i9hod greatahman two.
i ssue fromwhich the feeder cells may be derived

Examipies atiehemi gyennscwhichtean oerusiathe compounds ef the feamuda | and
repretg'ﬁr‘?tiliijg fﬂlag)?ﬁlbhlg %‘fé gﬁé?%ﬁﬁut‘#}g%%&f%ﬁu&g bﬁ’é?&lj 3-Albro-phenyl,
-ﬂudrurw»engplzt&mbrwpmerwl AB-ehiato-ghainlyh @-etilotaspreny) amiuina phenyl,
3- brorrEor Slqgnﬁ r4 kt)arrc()erz’ri%tphenyl 2- meotlhyl -phenyl (o-tolyl), 3-methyl-phenyl (m-tolyl),

4-methyl-pheny! (p-tolyl), 2-trifluoromethyl-phenyl, 3-trifluoromethyl-phenyl, 4-
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-



cells may be derived fromcell types pertaining to the

group consisting of human fibroblasts, fibrocytes,
wWOo300%943d%5, ker ati nocytes, endothelial cells arRCT/EP2008/007953

epithelial cells. Exanples of specific cell types that

may be used for deriving feeder cells include

enbryoni c fibroblasts, extraenbryonic endoderm cells,

extraenbryoni c mesodermcells, fetal fibroblasts

ey Shemub SO Hisanel s Ben 25 Sisebiossheh i 2 netnony
phenyle?al'd ith6R)- Fﬁéng%{do@a SUliidthé: ﬁ&wld mesenchynal

p acen i brobl asts an /or f1 brocytes,
pl acental endothelial cells, As used herein, the term

A hete{dangiiioup ceb2seltiag “hegpt%q"% B, SRS ELRIDLIRE ot o 5

membér@asdreniaticthelé @t Blel\AsitR lcobfirestrf @i Aktereatof BBdsen from
and/ or reconbinant origin. TG-b is a protein that

nitrogepnexygen and sulfuser twaeng hetergatpars gne of whigpisaaitrogen atom

o S5 W e A e AP e o

6-mefitResd ardrhatic hWbietbeyols w\@tﬂscmmbnbeslsne @t twvwiring nitrogen atoms.
antim | erian hornone, bone norp %l%enetl C pratein
The rMGCHEIEFRAIPMEAR b Brésgnt in any sLiakle MOsLioRs. Examplas-®

heterﬂgﬁﬂd[ﬁ)%/ it fdl)}?f m?ﬁt R?Fcﬂw gluf]aﬂﬁll qglogﬁ%tﬁ%(‘gg@h%),QFmdazolyl

(1H-ielazmiip oy dseis (OHapyazolg), d??ﬂélﬂib@emiamdyl)alimxazolyl (1.2-
T

oxazqlyl G &1 Aaipzabibe SAEROYLH & e oY RYIRYFILYD.

pyrnd&ﬂﬁygnﬁmﬁfdlﬁl atnﬁepﬁyﬁngflaWHl&h hn & Pyt slhlfsﬁﬁh@& @s iNdicated. A

erein the term "xeno-f ree is intended to nean
hetercarypgreaup reipresentingtthergrotip Rrie preferabily banded to ﬁ)ep@tslfuf@tom in

the afgiipda-S( T Nia Ar0H PRI IRUED [BF A RLABT fah g resentin
any posN@ﬁZFér eldmhpiet a fdﬁ]l@ré-.?ﬁ@éﬁ% fafarean yzmggloaquran -3-yl (3-
mar kers. Markers for car myocytes: cTnl

furyl)(2 thigphenyl r(tmnw)rgrpuammbe tmowm\ -2afl prthiap s PR Huepken-3-yl (3-

i Y30 0o 3 S8 o 00 BB o 5P s,

thlazcblﬂl\/gmhpmncbmm ARRD- ﬂaﬂﬂlamwwydrethlazb%%lérs:,soxbmlyll group can
be lsoxaezo?|3uyslt|§<r)xahz%sl-4l-))/l ocrcl)sr,gxraaz%tl |5n§’ a pyrldlnyl group can be pyridin-2-yl
(2-pyridyl), pyridin-3-yl (3-pyridyl) or pyridin-4-yl (4-pyridyl). The substituents in
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



ii) cells that are electrically connected, and
expresses iii) cardiac markers including Nkx. 2.5,

WQ 208904349 and myosin, iv) markers for functi orR(T/EP2008/007953
adrenergic receptors, v) markers for functional
muscarinic receptors, vi) ngrkers for functional
i on-channel s includi ng hERG Na+, Ca2+ and K+
channels, vii) one or nore endodernal mar kers sel ect ed

et s SRS i G n
positi6h %ﬁbédr%aboéﬁg@ﬂ SRHIR5-BEEINES %n@Rﬂr'@Pﬂﬁﬂéh GRefp@RANS -yl group

unctions. A cluster of the invention
in the2-pbsitiab lapddwe3spasitior gndésrsS-pasition amdfier Gpositien. In case a
mar kers f.or undi ffe entlate

neterayhS PrhotRarites = roMipacn BIoE WiSbEFalRe < huEbatalom ora

substﬂ@@ﬁt 8QEN 8% 8RS cady oBbYyRORL figi déﬂiﬂ*}lfd‘rﬁy%ﬁdlﬂtgidup, in one
I's. In an aspect the present invention grow des a

embOdimenfst theipventiong thexsuhsityentyanesuaha rigginitsogematom is chosen

rom LSRN 6858 AR Mo @ A oAb s Byt o

ring cafsuigatonts 8&Nas MdicAtad] Bxarplesasfmetaroding grogys ahichkean occur
cell clusters and undifferentiated hBS cells

in thecgompowidsneirtbe famaulad and r@@ﬁ@ﬁ%ﬁ&j a8 UB%P'@.{h£t¥g thlop%en 3-yl,
3-chidreahlYy; %@n?%xfjgfsgﬁlbfbe 6;?1\/\%?(8 kF ﬁlo'?@&ﬁbﬁh?ﬂjg%lpﬁfiﬁﬁﬂb—

I'nventors have appll FI'e hays’ of ob al ni ng
thlophéle3fyol4icbmoglaopaémélsyl B)CHk;fortlaEmMnF@yt 13e4-dadhibro-thiophen-2-

V1, 3 S arBIoPRETe o d-BicHiqrp thiOPRBB Y b 214 dispiarerthiopban-3-v!

2,5- dWhrd?o 'fﬁ%ékl/l%@ it he. arehﬁxé hRRgRehI3- eas:rﬁdfatﬁssmﬁ\@myn pyrazol-
evveen m xed differentiated hBS cells (see

4-yl, belathyl- |deilaz0Ie4sydl, - dmﬂ\yhféuaMbSFuét hagetyamine-4-methyl-thiazol-

htly and it cont ted t the use t hod
5.y, 3 Byt Kazor-4 34 o 25l Sy LI ET
|l ead to a cluster having propertles nor e swtable for
use in specific applications. Accordi

Examppasof phenykie ¢iCapatky!-tgieups ase henzvlvlém%e@w pthulr|ad\952-9henyl-
f I
et BB € TR IIACE LDNC0HB5 4SRRI gt -y
ethyIJEhtBZ pylidiyPedfg wheréihithe pytidryPDg@wupearebe Iply)ldmt Iql goyridin-3-
change in ne expressi on between car di onzp Zt e- | 5
yl and pynidipt4 ek %,xgnml,@s of indanyl groups, which are erably bon ed viaa

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

In case a group Het representing R', which group is bonded to the sulfur atom in the
group -A-S(0O),- via a ring nitrogen atom, is a residue of a partially unsaturated
heterocycle, it is non-aromatic and contains one or two double bonds, preferably one
double bond, within the ring which double bonds can be present in any positions. In
case a benzene ring is fused to the heterocycle, a double bond is common to both
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



undi fferentiated hBS cells (FCCMLC) of 10 or nore, and

iii) aratio between FCCM.C and FC ¢ of 100 or nore.
WEMD/BBSAYt ed the fol d change for a m xed diff SNIAER2808097953

hBS cel|l population. In the present context, the term

"mxed differentiated hBS cgjls" is used for a

popul ati on of spontaneously differentiated hBS cells

where cells fromall three germlayers rresoderm

o SRR T VG R ET oBLFE  SeBIPL B e o
carbdnat8h, féb’?)@fmﬁlfe ) M&ﬁﬁ@tcb?dcﬁ‘fjat‘éﬁ*é $n ftﬁé’?}d]ﬁﬁﬁét one or more,

speci fica regul ated in cardio ke cell
for exampieeme lwttheeenfoer or fine, mt@atobdtffewm&&éralkyl

substuefls i copre rar L seS G bl amw pesigons.

mdepbﬂ@entlyséf‘bﬁe ghather orfall iff\cafsondstbaid &et/desad faetter fing

herein. Use of other chips may give
nltrog@nfatenre rhfta sulfureatornis RreseRy 2y Birthey rl@érh@e\er@&mwttcﬁntqaéw one

or twa, le(é%g? ;gsr g’h@p?go lcgntbee %nk‘ﬁ\' tﬂg f{anﬁ of %'E?JH%B(PJ% &foup -S(0)-

I'ng SI ar re

or a stiffehkigréus S@L M benteriddng mrﬁausﬁ tam beeiuséthd '&'fe hesterocycllc
t hus provided wherein the cluster con‘prllPilggg&%enes

ring IM%arwpeHabca@m wPshitited aF sUbshtutsd, mefey &y
cxamle 3RO, 26 1l ROl g it whi
can begpresehtintany positigrise 3n beeembatiitreint sf theeingentson, whe bbenzene
ing VG G2 & aRE 40 HF BR@ERSHUC aBOe rrubsfbted BadRble of the
grou@h@Vﬁ G{‘Eyrﬁd)li?ﬂ’?q %?h §|1d|ﬂ_8)9 203 dHyAF S 1AL ByRSIL{-ye @ 81dfPdro-1H-

, hotab S cel Accordingly, the starting
|somdni{2eyh ayramydlne1 -ybmnﬁbczphdlhy1-al/a1xaa@ll nByldd13- Qxaﬁolldln 3-yl),

thiaz -1 OF S Biaza el pirgin 1 e bEBRE H2 Vo
tetraf@@%ﬁiﬁ?@ﬂ@l 13l20316fféfr9hydﬂop9ﬁﬂ|nb1iyphtZBflﬁfétfdl"qﬂYoqumolm 1-yl,

lartis AB (VWWVCG lartis.com) and is
1,2 Saﬂv@tam&relsonu@ggmr&wepmhydf,@@mr&@m Tvbgt, ét&@tetrahydropyrlmldm-

1-yl, é\EE - f\ﬂ eﬁ%ﬁk/éfd-%%ce) %@rﬁaeﬁ{o‘f%élﬁﬁh%‘ ﬁ"]o ptﬁﬁ’m%lderhydro-

1 3-tl'(|é12|h¥3 ill/ mm@kmmm:‘elyl (Ihidmmpgomim)) pedsydneatdpimdeyl, perhydro-
before, not every individ con%al ned i

1,4-digzgpirel-yhiliernepiperazinley! bea@@ﬁﬂmqr%ﬁe Oﬁea‘%ﬁlpe‘}fﬁﬂwlch can all
be unsuBshitfet Fﬁ%ﬁut@ﬁ%)f %\kgl' éa]b?ﬁtd‘e‘?ﬁ bR Em%' 8fe cﬁﬂion _

necessarl urthernore,
atoms ehdoroomthei rimepnitnogeh atomuda evhictathebgroop isl |nbt borded to the

arous 10! oS D 5L o BBl B Sl v

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.



ot hers may possess characteristics |ike endoder nal

cells. However, in any event, the cluster nust contain
wWaue/p4deS ng cells. As nentioned in the exanplRESI/EP2008/007953

herein, the clusters are typically prepared by

subj ecting BS, notably hBS, 4gells to spontaneous

differentiation via forced aggregatl on to obtain

3D-structures containing undifferentiated cells. The

B R T E R T
bromﬁér Hﬁé'ﬁé@raﬁl?ﬂughﬁé%rr%morﬁ]@' I's and differentiation

degree of the tells contained in the cluster is
enV|saged to be advantageous in the applications of

th C. .For. I th ]
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di shes or ggass surfaces, coated or non-coated). They

all indepeindently of ene anpthes hayechsantiauratien or & eonfigaratinn. .Trhf

mven&B%:ﬂrﬂ{Eﬁ% éﬁléb%;B%%%é%ﬁ?%r?%@%?\%é?&%@ﬂ%rﬂsérza prﬁxtﬁ%s{ ﬁ?f two or
moretstér@dRonmdra! for Rkamixte aristiungs pf emntwvmatstanlﬂomdlasmomers in
present invention is to provide a cluster containin

all ratmsr ﬂ@én@n@we@rar@@ pubieat @HBEINRAKONJPAERN 'PW@HF%BSPWG
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form, £t 35 ETBAL GIBHAF A Bextrordfatoly Affipclfesy B the R rAPemates
and i the foroh éﬁrarx&urbsaifeluie bed Ieaanh@memamoblbnrajlosylnethe case of a
dermnstrate in the lLes, herei n.npone of /the ce
cisirans BATECRITS 1 SMeABOR JaHEYSE AT Gerkis T A Ik irags & as
well a%%‘x?&:reécd?‘?ﬁé’éé“ﬂirﬁ\s A rafiosl aMBesidRitRE prépdrBfion of individual
exanples and figures, a cluster of the invention has a
steregiaoinery cah beeraeed ouNby lsapagatlonmf amirducer of isomess by gustomary

L ural it cellsscha from ut 10 .t 000
methdis. 18 eXdmBle SEen i Gaphiy At AaR D B eR R e
sterebéhdriRaily\uRHGIn® BtFaMG Aaterigielfosthel dyimthvedi€ wH ﬁér&]ﬁ@ﬁctlve

(conpared to undifferentiated cells), wherein the

synthesisr pdivoally aldesvatization garyse carriashewt kefere aseparagion of

steregﬁo%b)é eﬁiéogéhé’r%ﬁrg 095 rﬁ&ﬂﬂg o]fgg {98&?%8&@ ’caﬂ%’éar@g Q)ut at the

or nore,” abou

stageadfabe cofifbuprdsrofitiee fokiiuda hat av tHeystage dfrnhemeemedtate during the
cluster .according to the | nventi on cont algw% cells with
synthgpise § hie 4 vantigrAlso imelides Al tadtoragiieforng efethgrcomppmndsef
formd?élrmre such as, e.g., about 50 or nore, about 100 or
nore, about 500 or nore, about 750 or nore, about 1000
or nore. Alternatively or additionall y (when the
nmet hod |nv |VI differentiated

d
1 the SRBTRRYEHP O (e TS | G AR RD e P Eve AA0IG gt basEigrghps, the
invenfiBh %Is%iﬁﬁllﬁ‘és tﬁe %orre§98h’<§mé(bh%l @ally@%&ncé%g‘i&al% 0

nmor e, about 100 or nore out 5 nmor e, about
accepiableosaéts abpamcmaome)phm@cewceb}y utilizable saits.  hiisn thee

compgyngﬁpgﬁlﬂd ?a F’wl'\ coCntéJfF’]taecrldg cvg\;"rctnlfps cér]; B& %'Pésen%t Fikse
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



genes. Sone of the genes identified in the clusters

are genes that are not normally associated with
W(!:m()ﬁfbétingﬁocyt e-like cells (see the genes nar keR{LCTHEP2008/007953

"white" in Table Il). These findings seemto be of

interest and they nay play ap inportant role for the

functionality of the CMLC with respect to nedical use

and testing. SpeC| fically cells and tissue of

the inZai (i fREN A fasic AR ACaTL s e AR dRoRpicich digafe acids, fo
examP!é‘Ss §5ft§9\}itHrrﬁld$6$@H éﬁlbﬂﬁeerr)zSgQﬁ‘b%rﬂmen%h@@bﬁbﬁ’@ac:d sulfuric

I ssue. As shown ereln a cluster
acid, adnoadldnmettbamétmliqmueacldon-thlasneﬁdfdrm Roid; ngphthalenedisulfonic

aciasCBORCAEH S d Bt el o v, Sl o YR acia
forml%@ pﬁbdloﬁ@dﬁﬁ lichadidedit Bl etit @cid malbhiccati® buccinic
above, calculated in relation to undifferentiated hBS

acid, pisnelic agid cfugearissacid emadsie agid, maj@ﬁ%cﬁuﬁgnﬁn@@m%ased

o B PR A Bt e i, o e o
adipid\aide IfthegbAfp®undsidfithd feraiute hklnufltatmlonsﬂ]i‘c&)mmwdlc and basic

invention relates to the use of sulfon l_SUbSLItuLt
groups indhe meeigculRi theamealien a@Pd"NUBﬁ%dS)I ditipastodnesgd forms

ment{oﬂ%ﬂ”’n el SEIt%PB%é%t%| for 2 Saiday, Pﬁ%térﬁéa'fﬂﬂﬁ the

cated aln an
compoands @tthﬂf fomputa hbylicostoemry froethbds whiekaareknowh t menperson
i efi ned by the Il nter naIt onal Associ.ati on.
by :

P
skilleq i e, Sty 0L EXBEPIE by ROBPINGHOMINt A GSaRRR O iapgans S6id or
base f'8do &’Wéh@ cAAAGE bRtsfoekénadeRbmObther salts. The

potential tissue amage or is described in ternms of
presesd mvecmanagjedh@moreoadudes at unhysq@ipgﬂcaiiy asieeptable palvates of the

t.h
comeaBEl MRl uld . P e TR e Bl R ok, gna aio
derivtiVesl pAddrugs bRatactive PhEEBbEtet it tiNs 88MpSINES of U fdramula .
further exposure or re-exposure to the stinulus which

caused the pain, for exanple a thernmal or nechani cal

If thetgﬂggg 8%&?g€t ?ﬁecﬁz éCifn it %F\Fr\érs cg?{ o@ry‘é‘éec' &Hﬂ?ér s%ﬁofﬂé%ts in

addlt@ﬁabtthé gesap R -S(bx}p@fnd:uhal cafib@ﬂthtderg%br]pgmpaﬁedi I|ryfq3utL$a l, itis
train on the bod d can be intol eraEIe, an

preferabitisbeitECkY ane af 4o Iericaliok AP SHRSHHeRI@Rserrom
the q%ﬁ%téed Qﬂbétﬂuéﬁt%af&%%?gg&n ge‘or@é{% iflertherdt@idbly, fthé he

0Ssi b essi t pai n treatment
substityestssorn a pﬂnenyienelgioup mepriesenm@Acﬁrecdinosandrqmmha]og‘em‘rand (Cs-

Co)-alif dRererrerably fom fitoring. eBfhe sha e, TS BN, particutary
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.



a lesion or dysfunction in the nervous system

inflammatory pain or pain associated with cancer, in
WO 3dse t he cause of the pain often i s notPGIAERA0EH079S3

cannot be treated satisfactorily.Pharmaceuticals

bel onging to a | arge nunberqpf different substance

groups are enployed for treating acute or chronic pain

whi ch have different nodes of action and property

$r0f| | es aﬂfﬁtﬁedpy$@f02ﬁ Sgﬁygls’gf rvo%ﬁSE%E@’g’Pf'ﬁgm of the

mvenﬁaﬁtﬁms st exanpl es, opioids, non-steroidal
anti -inflammat ory drugs cycl ooxygenase i nhi bitors and

anti convul sants and the specific conpounds norphine,
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R i BEBR-00bve 5 RERAGBAR G 85 Bl g <DUBERALo 7R, two o
three aﬁ@f&%ﬁlycb 6hé Or tifo, identiedltoridiffareakBulibtitueritseThe substituents on
arnacologlcal activities such as an antlphloglstlc

R? arepr@fmatpjyp esen frem baloges: (exanmliyl, Wiflugrorpeti. gyangn(C1-Ca)-
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a0t @ QBRI I B b AR, (01 o
trifluosémethynahd kqee,m:&ammp bartlcmarlyq:ireml‘ablqrfcbm rhaﬂc:gers (GnC4) alkyl
ongoi ng need for fu si cs whi

and RAITONBEN oers RAGCHIRTHLR B RISp A BRSO oG B 1(35 Ca)-alky,
espeaéﬁg%eqe% ﬁ@rrr‘l fhforH%e@hlorr‘mb%cf 8t [WBdlkyl Ofndrd@specially

us types of paln’'such as ne ropathlc pai n or
preferatfly fromatklosing and,(Ch €3 4) alieyipfioe ex@m\pm freimnehlgring andaaethyl. In

one eﬁ?&%ﬁﬁ%@gﬁ%eﬂngﬁ@% S AR SEn gy f@& &af toth be

subst!)t Bﬁe of t\P@hdénthB?oP&ﬁBFémCﬁ%Id% erl é‘l@n‘f fablly fla¥ene
een scrl d in WO 00/02851 and US 6335'3 for

and/asxchophe aterss alot anather embpdinagntfdhg umwmanechscpml or

neter b AT 5 e BRI e B Sy BRLABRS. Hone

embddiBeht 6NhieGRverititel, FE i®pBEAYIwhieh caard substituted in any of the
i nsufficiency. An analgesic activity of the conpounds

mentighegdtyeaysoandpeeferabhs isribstitidad deany phie meptipagdways. In

anotq(e&%n%c?d?rﬁgggﬂat{h'e in ﬁtgoA\I'Ff” |¥h%ﬂ%r§?rﬂ m%ﬂ&%r‘( be S%W@hﬁﬁed in any

vascul'ar éndot hel |

of the’ @eeHbaed WayeHndepreferably letsubsilmjedamcbmgﬁ tbgemelstuozr]ed ways.
and their use in the treatnment of neoplastic diseases,
reti nopathy, age-related macul ar degenerati on and

3 pother di | -oaL

R, R R i oA BBt RO, (0, 09yt anc

(Cs-CapalkybiDgemioce prtferaty framehydroggin viealogen e8d (C1 C4) alkyl O-
/OO an e s structural featur 3

particaICRIRRRRALTIN MBI LB aaHn Ashe B Gk fePreSenting R,

R*, Ra%'d‘?&%b%f%‘ébly\’lbtfwoﬂhé dr@ihldifiie, aABrePrerlrgsly tlorine. (C1-Ca)-
este U§ 2003/ 0(264992

Alkyl representmg R R®>and R

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

preferably is methyl, and (C4-C4)-alkyl-O-

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



Thus, a subject of the present invention is the use of

a conpound of the fornmula |,wherein A is phenyl ene
WORMI0RM3dn be substituted by one or nore i dentREIAEP2998/007953

di fferent substituents chosen from hal ogen, (G -C

4)-alkyl and trifluoronethyjs Rl is chosen from R7R8N

and Het; R2 is phenyl or heteroaryl which can both be

substituted by one or nore identical or different

formu3 % SubSHuaRHY 3t besl 5 SHBERERyt IMPPFEERAREN ptinec
invenﬁ%r‘i\(,aclﬁﬁ@é l(JrO 53720_ of t@éérﬁ%ﬁ@'ﬂég R;ﬁgf Bhd RENebr(c¥anigte one of the groups

\ ?ery- ., R4, R R6, which are
R3, RY,rRfeara RSnareohotstiogemand dhus arenindepeadentiycefl eagh other chosen

rom A3bhBR o e AT PRRRBRE RGOy €2l eI ru (@ oo the
group@écsd'_ngg‘i%&ﬁw ahy @My grefeead definitiong bf R kRF, Rhdnd R® which are

-al k ; R8 h f L- G, 4)- al kyl,
diﬁergrmfw\gy%w;g @@d@begqsﬂk;ﬂs?qsﬁgﬁe ei’gynﬁs(d%,) RCZ‘a| 5;%&% are

-al kyl - ) Al I = I
s b TR, e e s
group\%%c@i I!Sa'bitheri mélaglj(rxblhpa??dmﬂy,rcj)rdlhe)gre(lﬂR"ébmy,-mlthgIg:roup R® only, or
ereln cyc [ bst i

the giae Rt Rl o1 INEOTOHBRIR ANGHRY {0 BRGTpeps B Bnadtic g the loups

3 t] : € f ' [ a j 5
L R e
R®, theastharsnsf theegroups W3, RRT andR°dhenlbeing ydrogemgf one or two of

the GRS B 7 B AR DR EORTH dnesa Sk s erecrably dre either the
grou&R”%ﬂ'ﬁ/?g)t?gwdé)groﬁpnﬁﬁ'@ﬁfy?gr i %&b@b@ &Mily Par thieddrbMps R* and R®, or

unsat o eterocycl'e which containS a ring nitrogen 4
the gratups R andvR° cor theegrgups R rand RS meredei@ferabiyneithar dbe group R

-AS(O - and whi ' f '
ony, £ GRS PeCRAP RS B4, S0 RS . or e
group¥R? 8ha Rhparisufary FreferabRreithar tie griupoR* by, ok the group R°
groups, and which_can be substituted by one or nore g
only, prthe gewipsdr” and Rer @ere P@I’t@m%)’l@'ﬁf@abgﬂ@mﬁfé e groyyR™ only or

e oIl d g BB Yol SRS K056 b boing
hydrdgé@ntr 6aé embatiifmeat enthesinbsitidn, &itis diffeveatfrémdmdrogen and is
chosan o8t BalegPadibur ¢ o- 2y nugroretiv cypao ghd (Cti Hligo-
prefo B FETAAEEDF, (CLODARADN (LERARILP. e prefraby o
halogenrarfdy(Q +Ci)rajkyl-Oe articeatly preferdidy 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



treatnment of pain. Subjects of the invention also are

a conpound of the fornmula | as defined afore, in any
WQ1009/0434%% er eoi sonmeric fornms, or a m xture of PCI/EP2008/007953

stereoisoneric fornms in any ratio, or a

physi ol ogical Iy acceptable galt thereof, for use in

the treatnent of pain, a nethod of treating pain which

conpri ses adrri ni steri ng to a subj ect in need thereof a

differef:r@tgpqo{l\J ggggc]; n Tagi) E_pﬂﬁm@t/%{at?on RADhRrine and
R?, R‘?’Eﬁaﬁﬂa?@ er ér?rlﬁl?aridﬂwé}*éfnb@élhibnt@ftﬁb invention, R* and R® are
ysi ol qQgi cal y acceptabl e salt thereof, as well as a

methqut;aamm&glandc% amohydrogenon for use in the treatnent of
pai n which conprises a conpound of the fornula | as
defined afore in any of its stereoisoneric forns, or a

7 is Piefbitbly Shosdrefr6® IRRITBEES ahdl(T5-C4 zLamw mate p;ef@tfaba/ from

physi ologi cal | y acceptable salt thereof
hydrqglaaramtr@eth)ddnlqn&a@f@éﬁdw@ qfshe inventiop, Br @bedregen In another

emRER TRV BECC S S5 Bl 10 R e
prefeféb?/ freAN(GLC,)-alkgpand eahlbe mietioyncfoneabimpie.have t he

cated neani ngs and can in each case be identical
or different. Al kyl groups can be linear, i.

e.
i h ]

R8s @Lééé& By, p!gl%mfr?m d%rggcélﬁg &61 C?Oaﬁkglgggp@q ¢2§almﬁral((c1 -Ca)-

aIkyI)NLGOALC@-aI@yIQL(@3(®;I)kxymyoay(ymm‘)enyl -(GuBs)- alkyt-enildanylmd pyridinyl-

(Cr-Colnalh gt peaterab g (Gr byralylk Bverlibvapaift Brefy-ci-co-
alkyl- pal?‘m)}ncﬁrﬂ/l Sc‘})c&a}ﬂ%})bst %h|c£xﬂ§r|;f§aef&éely0%dﬁy(trt1(@)lall€ﬁ) (Ca-Cy)-

ituted groups,
cycloalispkand pyemdlsyle(&‘n -Go-alkys emherein ambailslyltam Ryristiaylcasrhe
npl es of .al kyl groups are nethyl, ethyl, n-propyl,
S”bgﬁxéﬂ FHPAicatedit yi |, sec-butyl, isobutyl and tert-butyl
Exanples of al kyl -O groups are nethoxy, ethoxy,
- propoxy, isopropoxy, n-butoxy, sec-butoxy, isobutoxy
In ona@mh@mebbob&@ mwk@mth@ gerlgshetereary| groypUeRfas@nting the

grouq F ZMQ%LCR%S& g\ﬁ Em%% r an gtdgﬂggfg%}k‘i%ﬁm c‘[;hg%bdngnse%one rlng

heterfa®e Bhoseh ﬁbm ma®gehooxydem am!asalfdrmiltwerringalhetehmtoms one of
i nvention, the carbon atom of

whichysi & Ritfogen gtemAnd the,pites of whidhs rﬁhpﬁ%é &ﬁg‘éﬂﬁﬁaqeﬁ pKygen and
sulfurg%%g#ﬁg subStifitdd E@ﬁﬁd@ét]e_ﬁhﬁtrfjféégb@t f?ﬂﬂ@ rgﬁﬁ'ﬁgl fifanother

roups are prop-
embdda’nbyt of thbunvéatcemy the groupehéteroarylap tize grgup thlmphenyl (thienyl) or

a resiGyBIRI R SRFTDEYE FOMIC Pty aBEEYEn Y R g rcgen

atom Gl &{@Rﬁbﬁer ruﬁé%&éﬂdﬁém%f@é@ﬁ frdmf ﬁit%éﬁg oS‘(ygérﬁ) ahdsulfur,

groups I n cycl | gr oups, )
WhICh can aII be substltuted as |nd|cated 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



can be unsubstituted or substituted by one or nore,

for exanple one, two, three or four, identical or
WQizop9/e43d9t (Cr C 4) - al kyl substituents, for exdifpl/EPAGY8/007953

met hyl substituents, which can be present in any

positions. In one enbodi menjgof the invention,

cycl oal kyl groups are unsubstituted. Exanples of

substituted cycl oal kyl groups are 4- nethylcyclohexyl,

e, AN, b BB s B A £YE 2O o fponen-5

(3- thu&ﬁy@}lmfuamufd? tﬁfoBhEﬁfEd?ld It Bnbiher epiBidieent @ffthbhﬁventlon R%is

nmol ecul e via the al kyl “nojety as is synbolized by the

isoxaz@lyhwhigh dainrke sulygiitetey aseindicated wihapagectde ém@gmupcﬁ for
examb B0 8l e P PRI RePid I AR o e st

or |so§a£tgr4nym |s@i&dt-)609'|0w;§mﬁbmt i"s)dxazolcéliyl dh @hptherznibddiment of
ycl opent yl - et h cycl ohex

the mygmlcyhé%tlwth@ggly whgphcg&n gglsgéwtugqq@sp 1nd|cated with respect to the

aous2R 15t BB Lo 2RI o 8By ey, anc can e

thiazo?-zcylcdrcthaﬁbyh-w&bhﬂkﬂm@yl imparticalr ythiazelys-yti nyl and
phenyl ene groups can be unsubstituted or carry one or
nore, for exanple one, two, three or four, of the

In oné Bﬁ&gﬂ firRdné E'lﬁ fon, Mt W'a Fe8idhe o'f@erﬁbhéévch@rs membered, 6-

ent an e pfesent in any positions. Besides
membéret orummnmereduheeenocyq;e vasichd satasated omtdwetalefuonaldoelble

bond 45 Hieefiag,ah et A HoedOBEn AIIB IR WETY 8 TriT R i
bondé’d Ryﬂiedgrﬁﬁp'\w’s((ﬂ% and \Hﬁl&ﬁsdalﬁsddrﬁéih%eofﬁﬁhﬂ riflf GleRsroatom
substituent can be in the 2-position, the 3-

chosep‘ofwm nitiogen eygenganel sulfus wherein thetsfur atasa canaayy one or

roups the ,su s ituents .c
two 055 318t g AEH ST S5H0.8 8 5 AT Widcatondirent
(C1-CQ)-alkyPsubsasitiers. admtdWhﬁ:htéSbehzér@rlm@eﬁn Iberfaséd weréinehe
substituents can be in 3, 4-position,

benzerg Bng 63N the(ﬁubsytlge@ bycggﬂq q)romi\orq |d43ngcgld§‘ QIffgr@nt substituents
choseﬁ"1 @r@%ﬁg gzﬂ%“y ﬁ/l%neotﬁflﬁér)@ﬂ?eetﬁ I‘netlﬂlc %ﬁ@thﬁpegrﬁgggni?t of the
inventio, Mét ista rretsndue dn‘wdmmycltdﬂé-membemﬁ 6gmemizred an 7be

membgred TatRYGRIMNER CRBURSAPP SRue Borsd BHERY Pedida and contains
a rin (NﬁéﬁeﬁgwﬁlﬂﬂhiweerUEW¥§ BBRAED TS the? |-¢\U§QO »-, and

groups can substituted or sUbstitut
whichasan colitaat ek further aing haetptua’ngﬂn cghosep fam amyogﬂm@o(ygen and

sufurduierBnheLs RS EARSAS RS of RS o3P siruls: SiEcrBensep be
substltéte@lody Sh&dk Rloré "E’éhtfc‘éﬂor iffefentqe, ., t)@ll@/l‘iéhbﬁit@éﬁl% and to

can occur in the conpounds of he formula | and
whucrr@peezem rirg candie @ﬁéﬁpﬂ"@fem elhenzeseiring ean besHpstituted by

one o% rr];ore urjé)ntpca?g}[diffe%rﬁlj é‘h%rs?tLPeWQ%OSen from halogen, (C4-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



4-f| uoro-phenyl, 2-chloro-phenyl, 3-chloro-phenyl,

4- chl or o- phenyl , 2-brono-phenyl, 3-brono-phenyl,
WORWY/H2phenyl , 2-net hyl - phenyl (o-tolyl), PCT/EP2008/007953

3-net hyl -phenyl (mtolyl), 4-nethyl-phenyl (p-tolyl),

2-trifluoromethyl -phenyl, 344rifluoronethyl-phenyl, 4-

trifluoronethyl-phenyl, 2-nethoxy-phenyl,

3- met hoxy- phenyl , 4-net hoxy- phenyl 2-

or difftgrrqlr];tl(ﬁo [gggeatlllgﬁ ﬁﬁgggt éL“y @%dtécrnl i Egé%mﬁﬁg :?gsléd wherein
the bé)hz%‘h%t Hﬂ%ﬁéﬁ‘ Be@“u%%ﬂfute&b?%@dﬁﬂbf&d@ﬁﬁ@dl'or dlfferent substituents

-cyano- - cyano- phenyl, ano-
choséh tsem halogemn.- @@Jfalk)ﬂ aﬁddrlfIUana)etph hyanother embodlment of the
or O-

I AR e

memt?er%d*éi@ﬂo@;&@l@hﬂﬁ%h is gat%Tﬂbﬁer@“ &orithipB¥ sing nitrogen atom via
i chl oro 6- di chl or o- phenyl

whlcr(gghe gjpuml-tetaspggnged tqgtrga diosip| —A—S((B)ge,gnd which can contain one
ontnef 0 i BRI i e 2l 0 BAh @ surr

atom 3af [tadfyont bt Wy ox® ﬁmds addavtiol @ad -bef éubz;tltutah etmdne or more
3-chl oro-5-f1 uoro- ﬁ)&yeny 4-chloro-2-flu

(dentigalca Gffereat (¢ roeb AR SABStBIaP oD, 145 1 BIRGIUE of a 5-

mem%r%%ﬁ%%%ﬁ rf%t%ro%y ?e}qsrr?ﬂ&ﬁﬁeerg; RSS! preferably a residue of a
6-medbéred hetenytyabd ’amsipectﬁieﬂ Thedarthyer- rmgelngtleroatom which can be
prese%,l% glpgg g%%_%rli%ql)s’ergfrg o h%g@ﬁmwhemm the sulfur atom

can cﬁ r? B I ﬁﬁ.@% ahd rore piefERABIRY oRgéW lin off\e embodiment

eroaryl grou presenting the gfoup
of thepineémticat Itlye groups Hetieontairs 5furt’rmmmgel@etama’mm whlch is chosen

vom TR R 2Py M AR R
and nﬁ@‘é%r@fﬁrﬁﬁw |§'?9§y§én ViRizeidition 1 tﬁétrft‘f)@géh atopmvanshichehe group

her of which 1S chosen from nltro& oxygen and
Het lSsbKDﬁdﬁd todthezgroep -8 Q- avhereipribe sd uraaMPae carry one or two

(0) (o] ggc?%r%; ] %ﬁg W%&ﬁ@ Cﬁer s gﬁrr% iggﬁntg(fe L{}ZQH@[ H&Qgﬁet contain

a furtﬁélrl :ﬁn@gf)h@te@@éﬂom W@ddlﬁd@@¥mnlﬂbgéﬁtaﬁmmana/ wrmmwmgmup Het is
ur an thio

rrol ,
o e S b RS g
prese%ﬁg{’ﬁ%i@'%%ﬁ%t, A g%zréF >yl( rze%ngﬂ’ﬁé?é Bk }mfr' S8 Eetitatly one,

two or ot fmelx'ahwpae bpe-ariwazAlkyl $ubsiijuerds w\;mcr( pye pasent in Het, are
et SR o s U o B R B0 Py 580 e i o
substftﬁ%rdeéfgﬁ(g%ﬂs@iﬁ#éﬂté) UR d%thér é?ﬁBBG’ihﬂthBbf Il’r%‘ﬁﬁ/@nh@n tthe group

fur atomin group S(O 2- via a ring carbon
Het isaslvatitited byralky scdstituents mraan the meetienad waysirip one

et} e VerTiTPle s S o HRAGHL 3 (BT 2,
thiazdnrdl‘ﬁ-srwl augeﬁemm gan He 4- tétmrmé’oqumémw P Lyl gsipedazin-1-yl,
morpholln-4 yI thlomorpLolln-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



thienyl), an im dazolyl group can be i m dazol-2-yl,
i m dazol -4-yl or imdazol-5-yl, a thiazolyl group can
WOhoe/M3aP¥ol - 2-yl, thiazol-4-yl or thiazol -5-ylRCTARP2008/007953

i soxazol yl group can be isoxazol -3-yl, isoxazol-4-yl

or isoxazol-5-yl, a pyridinyy group can be

pyridin-2-yl (2-pyridyl), pyridin-3-yl (3-pyridyl) or

pyridin-4-yl (4-pyri dyI) The substituents in

substituted heteropar grou an b r esent n
or SuBSGHEH LAV FUbSREN Iy & 6 B Bod B gnd ALK can also
occur :J,H i ES g%u)ﬂis SF ﬂ'i@fo?h'ﬁﬁé | inPBfSrrA ¥ alftoDp @8€Atas 2161dIMethyl-

osition and 4-position and/or 5-position, in a
plperlﬂm-a-ryl 3:45#2 @dmu@thahmpehdmpheyh3353dlmgﬂtyirplnemldtmé yl, cis-3,5-

ey aRs bRl Ly BB S BTG B s 2

dmetﬁylprﬂ%kéﬂcﬂlﬂ-@-w/%-dﬁnéﬂﬁI-Md?ﬁholirﬂ4m digizgedhethylymorpholin-4-yl,
group in the I-position and/or 2-position and/or

-oxosthpneomh@hn—4| -y a1 diepg-thiomohalinadnyl, ifor @xample. In another

emboﬁﬂ'ﬁ oS tfI tgeﬂ%g‘{lghpﬁeﬁ%tshto'r IA4A Pwh%hpc%ﬂ bé Qlbstitlte by alkyl

pOSI Ion an

in anyBOme&l r’héﬁl’bnemwayé hinataR) Iaﬁeyém@bdmemtnl-lbhﬁre?’emw tsi morpholin-
and/or 5-position, in a thiazol

-yl whigfogan besuBRHIERd by SN8i(Crér)-aky aHb$t§e B0l St is chosen
from 191 %Ian th?é dpg(ﬁ t¢ﬁ%l@]ﬂ§9§rgl§?l{rﬁg nr‘g?l’gro'r@ pfeéferably is
morpﬁolpﬂé4yﬂ wbﬂch cam be subst(tmted bﬁtwylmwymbsmituMS, i.e. Het is

cnoss i oR o Rt Sl RSV irola B et Beraby
is chc%'éﬂ/f%mﬁn B })ll’\—qnw Q%émPé/thw%d"rpﬁoNMgﬂ @nA 3 5-difetl-

position position and 5- p03|t|on and/ or

morpBoelpediyi,iaond mione aamdwarh/- mref¢raglydnpm|momh@ha “4opland 3,6-

sime R e S B BB B SO

morpR&IHIUWNEaR b@qsréséﬁt iR dmdgtem@hem f¥rmRos 4 bsikiureiont |
such as in the case of pyrrolyl, imdazol

steregigomesic forngs suany ratIOOmd Qrﬁfetﬁbﬁbéﬂte @lfesseﬁtelri %@é M & cis-2,6-

amery RS Al 30 PILHPEED A0 SRS

of thedihvahtiof, Heknsl cish®, G%Ibﬁth)tlts‘ﬁotpfhoan# yingh anothen eattxminnent of the
are as indicated | es of eteroa ro
inventig, ldetngwns#bﬁwét%m%ewm 9 IRoremipdteniag e Invantion, a
”éq i ophen- 3-yl
fused; - or o- r}q3% thﬁecﬁoé& r@nnﬁ]‘%grtlgqt%ﬁi ophen- 2- zl ,

5- chloro thlophen 2- yI 2-chl or ot hi ophen- 3-ylI,
In preger,;gtlgl, i%reﬁ]pfgmbo Pﬁ%gﬁ%élggl; o Riﬁcgrle%regt_ fn%gp gr(‘e ndr?b_rg#e’rred
ltRE Prédu it RRHtdN Iam one or more structural elements such as
embo?ré ﬂ{sctﬂ % ﬁophen 2-y Py

groups mdjsubﬂtrbm@?tshm MQmmpoyhds of the formula | are defined as in any of

the pggf%rr%q gﬁi" Ial '8”? R %%Iﬁmoerif? or gl any 8P%C|ged embodiment and/or can

have o%e(BrrfﬁMéVJ)f'tﬁWs@é@if ¢ rledthingd wiBéthite m@ntieaed ad-examples of the
di nmet hyl -t hi azol - 5-yl,

elemantacwhwe;rmaﬂ sombipatigns Qfmrg-:zgl[ mose 9referred definitions and/or

emboagrtrg ﬁ&%ﬁ aé%q‘?f-(@ﬁw%an%@él are"Y SLBILBE 6 the pr8¥éhtdhrtion. 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



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-, whereinighe pyridinyl group can be
pyridin-2-yl, pyridin-3- yl and pyridin-4-yl. Exanples
of indanyl groups, which are preferably bonded via a
car bon omin the 5-nmenbered rin are indan-1:
embofent ot yehtiodns SToRBURS FeinPRepR S 8 fotipuer S irRdRmula
| whetepup i's bonded to the sulfur atomin the group
' -A-S(O 2- via aring nitrogen atom is a residue of a
A is 1plpheaylepe which caabedsubstituted bylane ortwosidgaticalios eifferent

nd .cont ai ng _on r._two b ds, preferably one
SUbSt@BﬂHP&hﬁaﬁB?f% ﬁﬂﬁwe{‘r?é’mf%gbg&aggﬂ' doubl e bonds can be
present in any positions. In case a benzene ring is
,. fused to the heterocycle, a double bond is comon to
R'is bet:;h 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 atomvia
Het isrédidine bf asmbrsslelic Scmentbered s8-emembereanyr Hosrhbened
I n one enbodi nent of the inventjon, the fyrther [

heterpaycla WANGHIS satyiatadARd CANLAING 3iNGGHIGASR ATGN i phich the group
2l ) i1 i i i :

it ARSI 8 0P AL SOSIEN B Cohy o sy

heterbatoepahasardfrbmomitrogen r oxygeni andspafuravivenein thevshilfein akgm can

cay i G BB 4B SRR LB el

iffer CNAKEsABRlitBepRRe, two, three, four or five,
or dlﬂ%d%ﬁtr(i@ga 4)or )gi fferent (G -C 4)-al kyl substituents,

in any of ite stenpdieomerinfornsibarta midHiesof stareaisorpede Earms i amyratio, or
psitions, in end I f one another on all ring
a phygﬁ’?%ﬁglg’t%‘fﬁ?pg??ﬂ?éﬁﬁ%eéofurt her ring nitrogen atom

If a sulfur atomis present as further ring
heteroatom it can carry one or two oxo groups (=0),
In another embostimentofihedayention theermplpked CORPAUNAJR Agompound of

[ - -~ or a sulfone group -S(O 2- . A benzene
‘heﬂfﬁﬁgphﬁﬁ%%%gbn be fused to the heterocyclic ring in
R%is bhénﬁrd?llfétébtafrylWﬁctbea?rb@ubbeiwbsﬁmteﬁi by obet ?ﬂmbethrbg identical
one or nore, for exapple one, two, ree or, faur
or diffeentSUBRRTUSINtE PR oS RPMERAIRE LR i G 2R ARctETer e tEK:
can be present in any positions. In one enbodi nent of
the invention, the benzene ring which can be fused to
two of thee greiupsRY &% R°mindgR® are hydrofen iandttbe otfiersrafitee gogups R,

R, RS BRI b e BERagh o ik b B £0h LB e o airrent

= oot (BX{ BYgbafhobin, OISk dne (5. 2ot O
thiazolidin-3-yl ( 1,3-thiazolidin-3-yl),

hetergglpy? lrSI aOI iré]s'i&ﬁé( Iof S%Bﬁééy%hé‘ %)-meﬂﬂb%’rgd 4tomatic 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.



tetrahydropyridin-1-yl,
1,2,3,6-tetrahydropyridin-1-yl,

WO12099/84349% et r ahydr oqui nol i n-1-yl, PCT/EP2008/007953
1, 2, 3, 4-t et ahydr oi soqui nol i n-2-yl,
perhydropyrimdin-1-yl, 1,44¢, 6-tetrahydropyrim din-
1-yl, piperazin-1-yl, perhydro-1 , 3-oxazin-3-yl,
nDrphoIin 4- yI (mor phol i no), perhydro-

In an?,tg[shymb{g)?ggﬁ%g fhgllnv%gnﬁq%pfmalo ggj étg@g%n |§) gloéoan%Und of

theﬂﬁﬁﬂuppwnﬁﬁgﬁln 1-yl) and perhydro-1 , 4-oxazepin-4-y
which can al | be unsubstituted or substituted by aIkI

A is 1s4ipbenylesatwhich candessubatituted ibypreaebive l&lﬁaﬁﬁaléﬁdiﬂf&rent
n_the r|n nit a h the group is not
SUbStEU‘?\'&téthloée feny ?188)[9 Aé% '64)V\Qll§ildl or V\:?]I c hpcan carry

on the ring sulfur atomone or two oxo group, and thus
can al so occur in the conmpounds of the fornmula | in

R'isHet form of a group such as 2-net hyl - pi peridin-1-yl,
3-net hyl - pi peridin-1-yl, 4-methyl-piperidin-1-yl, 2,6-
di met hyl - pi peri di n-1-yl,

R? is phenyl,di-Htemahyl iwhitivean dioth be)dupstituted by one, two or three identical
5- di et hyl eridin-1-
or difgreptchuhstiRiprL b ResarlrA] bpber. (i Ggraliyl aacsiyorerggthyi
4- et hyl - pi perazin-1-yl, 2,6- dimethyl-norpholin-4-yl,
ci s-2, 6- dlnethyl nDrpholln 4-yl, 5
two oBthe gndmpslﬂﬂ RipRP tanidi R2 AFe_,/Ihydrogen and the others of the groups R”,

R, R 22T MIUHb AR BeFReRognt ot eaphltBeand abeHsoa! g1 diferent
are chosel rémnﬁ’;f geﬁeﬁéwgéﬁ’ (t1+(§4)fi§||%ﬂ%kir(011 a))-alk@O-;

exanp n'is fruorine, chlorine, bronine oder
i odi ne, preferably fluorlne chlorine or brom ne, nore

e Rt U7 5 G o FRRE B e e

compridBs fopeMtghéterodtent eticsedl framimdgeén, dxygenaine sulles entwo ring
in the conpounds of formula I can all independently

of
heteroa@rram@nﬁ@f whisheis Bitiegeqatam il e ethebat whiahds |CGﬁsen from
| udes all possible enantionmers and
NUOQ? S%@%ggéégguggg m xtures of two or nore
st er eoi soners, for exanple n1xtures of enantloners
and/ or dlastereoners in a

raélos Th%g ?nant onef s
Het isa desidy@isf @7nOoBPCYAliE 5-MEsh ‘?TSH TeRRRIEhMefmenpgre
heterBhﬂ(cﬁe Eﬂ |sb§§tﬂha"i‘§? LAY ?ﬁé}ﬁé’ %yrn@ﬂtr%ﬁeﬁ RASMAR WHiCH dhe group
anti po ormof racenmates a in the form of
Het imbamdmcem tbfe glbelpt Aesem)antamirmhnshmnaadntalatormsfurthﬁr ting
case of a ns i someri nvent i | u
neter§ i SheSes ShLFABER S e S PGP SR 408 can
carry Bnél & 8 &fo HRRPR, HAH WhitH cah be'siibstited by épei draflord identical
preparation of I ndi vi dual stereoi somers can be carried
or diftanent{C1s@pealkylistibpstifuentsii xt ure of i somers by customary
met hods, for exanple by chromatography or
crystallization, by the use of stereochencally
in any/BF ft9stBrebrbiidiie fERhe! bed tiktore bhstesysisbieetis forons byany ratio, or

Stereosel ective
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;



synthesis. Optionally a derivatization can be carried
out before a separation of stereoisoners. The
WEWIAPEBHISoN of a m xture of stereoisoners can ME/EP2008/007953
carried out at the stage of the conpounds of the
formula | or at the stage ojgan internediate during
the synthesis. The invention also includes al
tautomeric fornms of the conpounds of forrmula I . If
t he conpounds of the fornula | contain one or nore
acidic or basic groups, the invention also includes
usH@? correspondi ng physiol ogi cally or toxicologically
acceptabl e salts, in particular the pharnmaceutically
utilizable salts. Thus, the conmpounds of the formula I

R i Yl TR o BoRR &SRR 87 Pho e e entica
or diferdrdlsubBBfushtsehdsen ﬁéﬂﬁa{a|@§e@aﬁafocw4¥'a| Its or as

anmoni um sal ts, for exanple. Exanples of such salts
are sodiumsalts, potassiumsalts, calciumsalts,

R a8 AREL T R b BT ellock ARHIC o -

and R°ris ehbsawfrarm nelogewmdr(@@@)cmkyl@npounds of the
formula | which contain one or nore basic groups, i.e.
groups which can be protonated, can be present and can
hetergﬁ'ypéeéﬁ(?@%ﬁ Hth W?éﬁéﬁ\? AnidVS il bf'a %%eﬁ%é?é&’faré{h'éhé
ac I'on sal Wwith 1 norganic or organic acl
hetertbcycleewarqmi ecoraprissed & singi riitnogem atoye mnddner fudther hingd hegenoatom
m de Ehorsf?hori Cc %ci oI sul furic acid, nitric acid,
chose,ﬂg ARtraoeRY9gRiand $HHWI uenesul f oni ¢ aci d,
napht hal enedi sul foni ¢ aci ds, oxalic acid, acetic acid,
tartaric acid, lactic acid, salicylic acid, benzoic
Het isoz residdie ofra enerayclip deemhea:eésawratpn\kmtemcaclied/yhich contains a

g eff e 855 g wich e B8t Rafelustifhe shaff ok and
whichSéHr edntBincome fufthel hinayHdlé Riitemi choaeh drond lodtgGen ana@uffur

ascorbhic acid, isonicotinic acid, citric acid or
whereiaithg sulfieiiatom ¢an paITY. OABAIAWS QYO aMEPS.caNAIWAIch can be

suo U PR BP0 B RS CABBybBfens

the salt fornms nentioned, inner salts or betaines

(zwi tteriagns). Salts can be obtained fromth . )
in any:ef it etgFROIBIMERE forgrsmar 2 mlwecqfsit%mapm%rﬂ%@a@svmiw ratio, or
2 VBB Rt Sef R eE S B SRSkl neteroan s
prefembilydclmsdmafsmithioahenylvmld isomazdlyl. ani on exchange or

cation exchange fromother salts. The present

i nvention furthernore includes all physiologically

In ancﬁﬁ@?@?ﬂ%@ﬁ &R dﬁﬁ@%@ntbhghé WHMc%prﬁd@é 'Bé'n?pdund of
for exanple hydrates or adducts wth al cohols, an
the foangta |, 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;



derivatives, prodrugs and active netabolites of the
conpounds of the formula I. If the group Ais

W43 ed, i. e. if it carries one or nore HUEREP8/007953
substituents in addition to the group R1-S(O) 2- and
t he carboxam de group depicipd in formula | it is
preferably substituted by one or two identical or
di ffer ent substituents chosen fromthe indicated

for e | e one substituent.
R R P‘Ba P&‘yq’ﬂ%e%aﬁét?ﬁ'ﬁ&'?%m&n a phenyl ene group

representing A are chosen from hal ogen and (Ci -
C4)-al kyl, nore preferably fromfluorine, chlorine and
heter¢anyOis4ghasiekyfromphiopheoyland/ispxazalylabl y from fl uori ne,
chlorine and nethyl. In one enbodi nent of the
i nvention substituents on a phenyl ene group
Het id SRFSISSIMA-YOwWAicH Sarf B $aBshtlfsd BtwdmBthyl ditistitudimts;i n
particul ar "are methyl substituents. In one enbodi nent
of the i nvention a phenyl ene group representing Ais

in an¥uﬁ€ ﬁeé%@tgﬁﬁigglcépgﬁ% (%epl %ﬁa(é 8FSt?OF I'TU 'ﬁé ILS?(? Calpfé@ ratio, or

a physfulegibyIfy agssptatlersalt tRerfofr abl y, the phenyl ene group
representing A is 1, 3-phenylene or 1, 4-phenyl ene, nore
preferably 1, 4- phenylene whi ch can aII be

' TbfRE f lali

n B g BRI 68 g7l EBRREuniTLfoRE ormuia s

chosénﬂrephenyl ene. In one enbodi mrent of the invention, Rl

SN MR A SR T s

H%r‘?\&@ substltut ed by one, two or three,
pheng?BFerablly by one or two, identical or different

2-(4- dﬂmpmwmfonvmnmom (4-(cisrRH- dimethyamerphaliner4dsulfonyl)-

h ac4)-alkyl, trifl t hyl
pheng i ef BERIEMHSE o and (G- C 4) - al kyl 0O Nt
5- chlaﬂétz_(s’fcﬁicﬁbﬁthio}shéhém Q@f&wmmb N-@. fhomHolihe-4- squonyI)—

trifluoroneth and (G - )-al kyl-O, particularly
phenyl)-besramide, fandm hal ogen, (CrC 4) - al kyI and

s LS Bl oo B BRI Ol 2o,

morpﬁbMﬁH—H%lfeﬂ?l)@Hen )dehzafide,C4) - al kyl , nore especi al | y
referab ro mclorlnea (CrC4)-aIkyI, for

ora n!wgwmcal Yoﬂ@‘iﬁﬂ@?'?ﬁ@' dheresbt nyl . I n one enbodi ment of
and dggﬁqélg\ﬁghg%bq {??ni 5-RRKEY- @EhlBF‘J G&Wé’ﬂe—?@ﬁﬁnﬂ%%mo) -N-(4-

ed by one r t wo ent I ca
(morphdliherbsulita}ppleny)- baazarprdefmdaﬁmyndrbta}(?» halimettiybisoxazole-4-

sulforpngr ; Cgr@r(g-{(gléré ﬁéf r@,e mo ?@Bp@rppng If%gyht}ﬁ@ etnzgpmde ora

phys@ﬁg}:ﬁ')&(ﬁllﬁc{%@g%@ g8t ‘t’rﬁeerP 1§ Bh@fHé?%n%éHﬁenl Bf fHeSinvention the

e Invention, R2 is phenyl which can be
emplseydss compoend iof thenforofula his 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



menti oned ways and preferably is substituted in any of
the nmentioned ways. In another enbodi nent of the

WO HEM3HEN, R2 is heteroaryl which can be subsRGHER28¢B/007953
in any of the nentioned ways and preferably is
substituted in any of the mpptioned ways. R3, R4, RS
and R6 are preferably chosen from hydrogen, hal ogen,
(CrC 4)-al kyl and (CrC 4)-alkyl-O, nore preferably

sccob B Bl 5 0F TR el S Bhtd % e 2 compond

is em E{aelwmeméaa%séneﬁémsentlng R3, R4, R5 and R6
réeferably is fluorine or chlorine, m)reéoreferabl

2-(4- Mrorphemqutmonyla)mnm%ﬁ dtr@qeih@sxeh{-(%g:lﬁz gimethgl-megpholine-4-

r ef net d
sulfor% 8’& ! 'ggeﬁﬂ({%b %ﬂ R4 R5 and R6 preferably
-chlér%—%hﬁ@o—tﬁb@ﬁéﬁé—@ yulfdmmfnosw(zggrﬁdnﬂ\oﬁﬁewuIfd?ﬁ/l)-

are hydrogen and the others of the groups R3,
phenytberzamise Wlumaiha@én be identical or different,

s-onifit Gher R RReldH RbRUTRAG NA(RER ey,

morpRoihedi-sulifengll-phpayliRbenBamidd sadidnRgalt,s not hydrogen

and peaieraaY ISIERITHOBy -GN r oot ChIDie RN g- SHTop Y@M ino)-N-(4-
(morder@g#gg%ﬁggﬁfg@gbﬁ&ﬁ/lj _D&hsthide dbeliAGeRarg €. in this

Zene ring carrying R3, R4 R5 and R6
5-chlmimi-2-l(l3,i58didmmh)dtlsm(amle}#mulfanylansne)st(ﬂr(lClﬂ-é,@ dipnethyl-
morphﬁ@%—ﬂ%@ oﬁglﬁ g‘\gwlf\;agnggrql BE'UUb?I%H taﬂ%hq{,@gp]%dlﬁ@nt of the
mven(leﬁ tﬁ‘é( @ﬂ?l@yéﬂ“@orﬁ olifg 96 QURSTo BB (5-Blordthigper&2- ar e

en and thus are independently of each other

su|for¢y|mm)m«64ﬁ(mrwgdme Q@mfoml)-aﬁawl) bepzamids epdivmygalt.
cyano and (G -C 4)-alkyl-O or fromthe groups
conprised by any of the preferred definitions of R3,

The ddmpdtdanst the favanga I%hﬂ bié ibifeﬁpheéd a$ desthyet POWO 08/02851 and
the others of the gro and R6 ar

US 6835334 dhe Cpﬂte@ﬁﬁeOBWthNde rQSm?cgF%Uf]@sprﬁﬁafwneﬁéhﬁﬁ@mpounds
e g e B 6 e SR GRS powing 1
one mﬁtelss ﬂrstthrn%rghmmlld:ﬁmd rdf)the éormuta llgs oeaxsteﬂzavmmai sﬁuonyl

oG o T Bk il e 0 B B e of
base% g%&geﬁi iRE =l khgm‘ét&%{r?e r BB e ZAIPPRS tB%iveRélcoRiound of

en belng rogen one or two
the fognmlzpﬂl Riitabie bﬁ@eeaam iRGrgardc hasesljke e@djum cafbgeate or organic

f b th R
basegillé%g‘spg)r(%me) 2 dl?lrﬁe pgﬂyﬁqﬁgln%nﬁy&ep §ta€t mﬁ%%ncfiﬁnd
mterrﬁ@&’la%_s oﬁhetfl?ﬁn@é@ YPsndrfll, adwEP as M tﬁéﬁ@orﬁb@umis Botharférmulae

R6, nore preferably either the group R4 only, or the

IV, Vanduyl @zl ithel stheostarting gemppurds 8ndyntegnediatesyindbp syrthesis,
the guaonudps% and'R™ 3RS 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.



groups R5 and R6, particularly preferably either the
group R4 only, or the group R5 only, or the groups R4
wWaHgI/RB4950re particularly preferably either tIE/ER2008007953
R5 only or the groups R4 and R5, the others of the
groups R3, R4, R5 and R6 thgem being hydrogen. In one
enbodi nent of the invention, RS is different from
hydrogen and is chosen from hal ogen, (C -C 4)-al kyl,
tri flyoromst hyl, cyano and, (G -C 4)-al kyl -0,
prefRfabl® from hal ogen, RCrCcQ)-al kyl and (CrC
54) - al kyl , hore ph]eferaly fJtom hal ogen and (G -C
A R articu Bref erapl y from hal ogen, R4
ogen, (G -C 4)-al kyl,
yoronet hyl , cyan 4)-allﬁ¥l-0,
rawaHﬁrom hydrogen, | hal n, (Gi-&)-alkyl and
&2) -al kyl -O, nore prrf eéésl\y £ rom hydr ogen,
hal ogen and (G - C4)-al kyl - 0O HarRi cul arly preferably
from jpydr ogen and (Ci-C4)-;I ky~-O, and R3 and R6 are

hydr ogen, wherei n hal ogen nnepresenting R4 and/ or R5
preferably is fluorine or &hlorine, nore preferably
chlorine, (G -C4)-alkyl representing R4 and/or R5
preferably is nethyl, d?(Ci e 4) - al kyl - Orepresenti ng
R4 and/or RS prefergt oxy. I n another

on&Clr two of the groups
of each ot Hd chosen from
hydrogen, chlorine ghd ™ X nd the others of the
substituents R3, R4, R5 and \ are hydrogen, wherein
at | east one of the grougs ﬁ?SR 2 R5 and R6

i sdifferent from hydrogen. én her enbodi ment of
the invention, R5 i/ chlorine and R’X‘F/M and R6 are

R4 and R5 are i ndepende

hydr ogen. I n anoter enbodi nent of t i nvention, R4
and R5 are nethoxy and R3 and R6 are hydrggen. R7 is
pr efR® ablo cho€knOf rom hydy ogen and (o R-al 1§

erm\ ydrogen and nethylss In gne elibodjavept
fion,\r_R7 is hydrogen. Ina

-

ent |@f the 'invention, R7 is chof rom HG - C
! iyl and (C3- C5) - al kenyl , pref% ‘_IO'-C Vi
R74)-akyl Ntind can be nethyll, for exanple|_ R8 s

pr ef ab/l%\cr}osenfrom(Ci C 4)-al kyl, R /,S\Rz
(CL-CAPANKR- O (C 1-C4)-al kyl -, di((C c4)-O71

al kyl )N- (@i - C 4)\al kyl -, (C3-C7)-cycloal kyl, ©
phenyl - (G -C 4)-alkyl -, indanyl and pyriginyl- (G-C
4) -al kyhr, nore preferally from ( )Aal kyl

(C3-C7)-cycl oal kyl, phé&nyl -
pyridinyl-(C 1-CRHxal kyl -,
from (G -C 4)-al kyl,
pyridinyl-(C 1-C4) - al
pyridi nyl can be

G - C ®) al kyl - and
part iAtSarly preferably
) -"Nycl oallyl and
whdt ei n cycl oal kyl and
at ngas i ndi cat ed.

\

3
R /S\ 2

O 1N R I
9]

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



In one enbodi nent of the invention, the group

heteroaryl group representing the group R2 is residue
Wh000p49enber ed aromati ¢ het erocycl e whi ch cOMEirEREE8/007953

one ring heteroatom chosen from nitrogen, oxygen and

sul fur or two ring heteroatgegs one of which is a

nitrogen atom and the other of which is chosen from

nitrogen oxygen and sulfur mhlch can be substituted

a3 R RGP reactn

of theté&lvgfé?ﬂ@Idey!H?ﬁﬁBbbnﬁélb'a%iB’W)than Spticrliglsabsfituted aniline is
nbered aromatic heterocycle which conprises a ring

favorably pegad atidmaminedrspiventsueh asi fay qﬂ@ﬂ@?’@aﬁ)ﬂlﬁ'%osen

a0 P B o ARG o Baes B e ARS8 BRaf et By base
like, fbNexdtaplech t@ﬁmﬁ affRné opbytillinel THemptionally Hebiitated aniline which
heteroaryl is osen fromthi ophenyl (thienyl)

is emplpyed dn thie reaﬁh@awﬂythe ativatad acidi sy aleagy Caﬂta"n the group
R'- S(yj%laaéq(ay%fé a cg%rﬁélc%rfob{)y 38%5%'28)?? -A!t\m %?'?ﬂt}\e rFactlon then

directfyr ;ﬁmwtda!lscthlbé"mﬁl c?ﬂhbbglna |o%‘ the fmzﬂﬂml Bl helaamtlvtatedaauki)dan also first
particul ar refer t t hi d
be rea%tsstawm 3n opwgn%lw %?h?t@tﬁé%g" R Feﬁ@fs'agﬁ ?\?étéafﬁa
resultmglll%a'bﬁéﬁ‘f)?%dcq of e Fﬁrﬁﬂﬂa Hca rt‘héW l'?i?cmaté’(fi uhBeér
I mvent1 on, enyl ft

I's thiop |eny mhlc can
standandasomdmowl and the mtmilméd\nhld'roseléqlmtgrmm sthmseymﬂy rRRnverted

under PB& l v Tga/rbsdlﬂ e? ﬁro@ﬁﬂépéﬁizp%@e E%y#“lf (r:%qc ion \AYith an

ammé Bf f?ié"t%ﬁh?ltaVWF@N Hbengt-H ini subRedricecoH |ﬁra solvent like N-
ophen-2-yl. In another enbodi ment of the invention,

methmynrehdmaiznetjiylfwmamnndmrtolueng @i58ni athes @plionatinthedesence

o an P58 n B PP B afas B 3R Gyl SEB O an

optiondsibetituied |ﬂu6fos|uﬁ@nﬁéﬂllmé-af lthe® forirfidex #28{0)5-A-NH, anhd the
particul ar isoxazol - I n anot her enbodi nent of the

obtamerd/féwrpgnlform mtgrmﬁd@i% p&the\mrmHlac\éﬁonéeg%gﬂﬂﬁmt@adagd
condlkﬁﬁg 26 Bk Malﬁtgo[xﬁa ‘fﬁe td?rrﬁd?l ?? g%ﬁ?cg with? Epeﬁfﬁlﬂelcﬁ étt?é(

["orine an r rret | by e
formulaiR’ RENHioa Helt-+2- v | or t hi azol 4-yl or thi azol 5-yl,
in particul ar thi azol -5-yl. In one enbodi nent of t he
i nventi on, is a residue of a nonocyclic

Comr%n IFe @tlﬁrtﬁéi for@nuﬁ‘? ggﬁ &b BE obtaIRERSY ?ﬁst*‘é‘iftﬁéﬁﬁ% &l rﬁtrobenzmc

I's saturated or contains one double bo
acid dfftee fcomgﬂar\ﬂl domexamplezby conyeniing bipdn the mmpﬂdlvatacaﬂwchlonde

th i ded to th
of the {AITBFIZC U St AAtTEh e aKscbe Porivrg dneCatsaieh Anei &l feacting it
with a*rf SMine bf fEefdrmaly RES(@)LASNHE %halM@%U@lyftotthé p%&édtfres

at om can Carry one or two oxo groups, d which can be
descrihessabove tedgivg acsampeunt pbthedermuieaX. I@rthausﬂar@ng igompounds 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



(G -C 4)-alkyl substituents, and to which a benzene

ring can be fused wherein the benzene ring can be
W43t ed by one or nore identical or diff dNEHEP2008/007953

substituents chosen from hal ogen, (G -C 4)-al kyl and

trifluoromethyl. In anothersgnbodi ment of the

invention, Het is a residue of a nonocyclic

5- menber ed, 6-nenbered or 7- nenbered heterocycle

whi ch contai ns agp ubl e bopd wi.thin the rj nd 758
conaifigs 1t 876 St R Dy redefion Wi aiiisng! BB sRRua R'RON-H
or Het-$4.bonded to the group -A-S(O 2- , and which can

contain one further ring heteroatom chosen from

ni trogen, oxygen and sul fur wherein the sulfur atom
can carry one or two oxo groups, and which can be

substi fut edOoy one or nore i deRf’Jti c@® or different
(Fg' -G substit uen%§, ich a benzene
riny olgd wher ei ing can be

cal or different
hosen Trom hatagew &?&5@0 4) - g4ky! and
I n anotRer enpodi of the
i nventiRdn, Het is a residue ofg® nonocyclic
5- menber ed, 6-nenbered o 7-rrenber§<;heter ocycl e which

ed by one or nore i

cont ai ngjjone doubl e bopd within theyring and contains
a ring nitrogen atomA’i a which the oup Het is bonded
to the %roup -A-S(O 2- , and which can contain one
furtheR’ i n@® het eQpa®om chosen from ni 6r 0OggN, OX

and sul|fur y ereAﬂ\\ ’he sul fur atom can car y one Qv

PSy” an i ch can ber¥ubsty &d byAore qr
1o NT R

nor e \ i calppr different (G -C 4)
supst z , and to which a benzeng is'ﬁ'used

viRér ei N§»nzene ring can be gt fNichy one or
nmore igentical or different substituents chosen from
hal ogen, (G -C 4)-alkyl and trifluorofethyl. In X
anot her enbbdi nent of the invention, Het is a residue
of a nonocyclic 5-nenbered, 6-nenbered or 7- nenbered
het erocycl e which is saturated and cogtains a ring
nitrogen atomvia which the group Het 'is bonded to the
group -@S(@ - , @Qnd which can contgi n gne fug her
rigg heterodfom én from ni trogen, oxylgen gn\*}//

e ) e/ T_SN\D'

%\f@
sk wheren, he Bulfur at onRea

0X0 ¢ and whi ch'*can. be subst one o
nor, e A i cal or different (& C

sROSti t ent NHPreferably, Het R Si ddH,of a 5-
menmber ed3 or _§- nejrber ed het erocycl e specified, nore
pref er abl YOG IrdRi due of a 6-nenbere3§heterocycle as
specified. T®e further ring heteroatom whi ckl can be
presentl in Het, is preferably chosen from oxygen and
sul fur wherein the sulfur atomcan carry one or two
oxo groups, and nore preferably is oxygen. In one

The reg&§88MNthe 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



of the invention, the group Het contains a further

ring heteroatomwhich is chosen from nitrogen, oxygen
wag/s49ur, and preferably i s chosen from oxyR{EHERAIER/007953

sul fur and nore preferably is oxygen, in addition to

the nitrogen atomvia whichyghe group Het is bonded to

the group -A-S(O 2- , wherein the sulfur atom can

carry one or two OXo groups I n anot her enbodi nent of

oS B LB SRS SRR i gt o
XI wutﬁté_?ﬂ'%é’s%te\!@ 5GRoriB@c %ngf QR FTOE dat @B&?i@dt&ntﬁ\%ldﬁd@}é@ to the

he nunber of al kyl substituents which “can
reactioas giesseied abovaéogemamplﬂewlth |a&stﬂioe1iceaadloyllamte oftthe formula

R s ElaRTithydie; aRgiRall fyEE B bofPRunb & i ififd.

present in Het, are preferably nethyl groups. In one
enbodi nent of the invention, the ?rou i's not
All reactinnsi fouthaisythesik of the bempousds of then oarrw!awbare per se well

coon 5354 bt e B B P g oo
accorﬂﬁf@iﬂoOBEdnmgﬁusIWooﬁ@c@Hbmﬁ d&stribet i iee litevatare, Cfbr example in

is chosen frompyrrolidin-1-yl, oxazolidin- 3-
HoubenTVé{@m Mathodery der grg,@rins@hqp @hﬂme (Methods of Organic Chemlstry)

1

Thiente %/eli’laéf § Lffgﬁ?‘@’ %E’ @rg%ﬁtébﬁh%étﬂ)nﬁ ¥+hn WQW&F‘QJP\S NeWw York.

Dependrr@y&fdﬂmz?mumﬂanbes pf Eieandivi@uaﬂ case pplrarddan i avold gide
eridin

3, 4-tetrahydroi ui
react alusinp{ba synthesiss i FompaUH CLHIF TR SHEAT S Regessary or
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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



chosen from norpholin-4-yl and
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the group Het is bonded to the group -A-S(O 2- , and

whi ch can contain one further ring heteroatom chosen

from ni trogen, oxygen and sul fur wherein the sul fur
tomcan_ carry one or and whi ch can be
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demonstrated in various models which are known to a person skilled in the art, for

pain.

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



or different (Ci-C 4)-al kyl substituents; in any of

its stereoisoneric forns, or a m xture of
warev/esHEoneric forns in any ratio, or a PCT/EP2008/007953

physi ol ogi cal |y acceptable salt thereof. In another

enbodi ment of the inventiomghe enpl oyed conpound is a

conpound of the fornmula I, wherein R2 is phenyl or
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het erocycl e which conprises one ri nfg het er oat om chosen
The treament of pajaiby M%Fae AT Hircampeurds el hgformul | and/or their
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_ 1 24 ShOsen romn| rogen,
treatraentf ofrchromic pajh. dfreatnsersttafrpzin wmdersfamdmz—;remr camprises both

the theraey of o PgnauB LRI oLalRviatisr SueEhothaiflgseness, and
the pr%gﬁ_g [EHT oer%(/ﬁﬁﬂ?noPﬂ%@ﬂtlh PRI Wlﬁﬁé@@wﬁmr%s'cépﬁble to

ound wherein A1s 1, 4-phenyl ene
the osdureEmoeaf dain batausd af any eyistng diseasewriajeainiut medical
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aim of &'bregétidteosstippre 4168 &f e 88CuUrrdi Spdin b?@nlaﬂ@hhhﬁ@h in the

or different substituents chosen from hal ogen, (C -
case 4f itabrgurrenne. Examples ohehiepic panmrefpaimasspaeisd with a chromc

L

bleedfRf: hatt BSSocwited Gth 5@omtﬂ@|eéa§@incmdudg bb&f as¥ociateé with
chosen from hydr ogen, hal ogen and (G -C
osteoprthriliy BndypaimassacRted|withs rhaewr@%tpuh%rtmt'% Irr%m’ﬁqw @ain
e r
ncluqh AR S AT ol O CRIEH Ry i B ASEE RS wi
cardigdugtlecinflamenationg phit assm:ﬁama vathemaftiplnsclerasss, epain associated
nitrogen atomandthﬁ ot her of whi.ch is .chasel

with nguritiggeain assogigtechid Qﬁqrgmoma pain associated wnﬂ1 a sarcoma pain
associated with AIDS, pain associated with chemotherapy, amputation pain,

trigeminus neuralgia, headache including migraine cephalalgia, and neuropathic pain
including post-herpes zoster neuralgia, neuropathic pain caused by metabolic
dysfunctions such as diabetes mellitus, neuropathic pain associated with diabetic
polyneuropathy, neuropathic pain following a surgical intervention and
chemotherapy-induced neuropathic pain. Examples of acute pain are pain following
an injury, post-operative pain, pain associated with an attack of gout, toothache, péin
associated with a jaw-bone surgery intervention and acute herpes zoster pain. In one
embodiment of the invention, a compound of the formula | or a 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



Het is a residue of a nonocyclic 5-nenbered,
6- menbered or 7-nenbered heterocycle which is

WGE0PEHEd and contains a ring nitrogen at om \RG/ERA0@41007953
the group Het is bonded to the group -A-S(O 2- , and
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infiargipeic)? SA B JEOCRE Wit AL S AT BALOP

embddirR@nSt REGAIEHTORN @RI ERHA 8rthagBmAti 1o+ d plmystaeg@hny
the sul fur atomcan carry one or two oxo groups, and

accewtabbtﬁalhtheb@ofw bsed for the traatment of neuropatiie pam ineluding any of

the algfGREtPhe erdhplfuBRlsdrcbad) e IR FeaTotRy pbUERbes dbster

neurdigial AeLPFEIiE pafroEaisddbypiietasdlicddysfuindions such as diabetes
p yS|oIog|caIIy acceptable salt thereof, wherein in
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the formula | wherein Ais unsubstituted
Med|camer|[1)tgeannydI pharmaceutlcal compositions which are to be used according to
the invention and which comprise a compound of the formula | 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



Rl is Het; R2 is heteroaryl which can be substituted
by one, two or three identical or different

W 43dent s chosen from hal ogen and (G - G O-RIKER20633007953
R4 and R6 are hydrogen and R5 is chlorine; heteroaryl
is chosen fromthiophenyl agg isoxazolyl; Het is
nor phol i n-4-yl which can be substituted by two nethyl
substituents; in any of its stereoisoneric forms, or a
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I nvention enpl oyed conpound of the formula I ’i's
from sbaiitlbd do abpat 80 perasnt Ibiycvmightgofzthe pharmaceutical composition. The
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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



2- (4-chl or o- phenyl sul f onyl am no) - 4, 5- di net hoxy-N-(4-(c
i s-2,6-di net hyl - nor phol i ne- 4-
WGE09/043995) - phenyl ) - benzam de sodi um sal t, PCT/EP2008/007953
5-chl oro- 2- (5- chl or o-t hi ophene- 2-sul f onyl am no) - N- (4- (
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and
5-chl oro- 2- (3, 5-di net hyl -i soxazol e- 4-sul f onyl am no) - N-
(4-(cis-2,6- dlneth rphol i ne- .
also 150S5{He 3 bS THKLRSR 1 BUnBRMIAE C2uisr aHbstances,fag example
mixtuPése ﬁWbbérymb?e §8I9§ﬁ& 506Ras mixtures of one or more organlc solvents
| or o-2-(5-chl oro-thi ophene-2-sul fonyl am no) - N- (4-
with v(/ater p%dﬂltlv&s or sukiliany$ybsianess, whieh ganbecresentumtsel t

phamgataytigabeampasiions e HyP.S'ebizg AeeRS: MRy PIRRIRo fisRersants.

emuldiffersCESiuBiliSefl, IREKYNSTR! SR8, fereexample for influencing the osmotic
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polyvingiyritidend] sodigml ¢hloridees stlwmmmdellmésé Heriatives)| fnrlexample
can be prepared as descri bed in WO 00/ 02851 anci.t
The phaemagautical copmastians Gn %\lﬁPm"W’tsﬁ enasplmore gthgractive
| Yin
orSFRTRE Apbldi o RENBNAR 10 B SGE iebiatt
salts f;arh latsa ey lyophilized gmdadbesesulting iyo;ﬂnimt&shuseﬂ farpradicing
of the fornmula Il s reacted with_ a sulfogn

injectgn GaaPeBiTHS andTuien BreFoR NS, L8 PAMUSAEIGM the compounds
of theafi’)?ﬁf\ﬂfd @&nd g@%ﬁ&é@ﬁ%ﬁy QEcéstBﬁeesél!% éls%QIp\S%BFndl bk@araﬂons

water, pyridine or an“ether, for exanple, to give

can mqmeparmu arid used fartopical adminisiratiombifer exaneplear e
i norgani c bases |ike sodium carbonate or organic bases
i ke, for exanple, pyridine or triethylamne. In the

The di)ts%bb'dfghé eoRPeAas fthé firAfukeahalor sheif phygologloally aeceptable
and I'll1, as well as in the conpounds of the

salts fromeme@eacpomrdmgandhe/nm@mlonw@p@nﬁé onsthgrspesticCasgANsH as

usuaIaRE% 6(9 hgraﬁgkeg{e ﬁi%dl&c]ué@emﬁ%{éh@?y;sgﬁ%% urﬂgro%rr?b' %Ehi%v@% optimal

effect. Foekamiple, ThdessAdsay trans e kesez vieight aind intividual
formula I'LI can t hen be activated

respansiuenesh ofihehuman sanimal iba deate J oeeh ﬁ@asm fad duration of
actio® ﬁf{r%cgﬂrﬂf)bgﬁd Hﬂ)@é}{gbo IIhSwRStheP Eﬂrdcgﬁe 8F alchir&HY Icase is treated,
¢ e 1h an 1 nert ¢ de

orl ol vent, to give an acid chlori
on widthehtherapyrof ardp‘hyilmals:is ;mrfmmmie nnlvyhetber thectreatnvantlis
angtlonal‘¥. S tute n|I|ne The ﬁtlvt on,.o0
perfod YPLA eI KNSt BEHGH of AMeher BngasihaL SR SRuve
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dose trargé forteeatiog pa‘m mrhdmabemisfrqnm apept 0.dgngfkgrip abopt 100 mg/kg,
prefe‘r’%ly ?rom abc\JNet 4 mg?kg}NPo 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



to the skilled person, for exanple by conversion into
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W25 de |1 ke di cycl ohexyl carbodi m de. THCT/EP2008/007953
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carried out in an inert solvent such as, for exanple,
pyridine, tetrahydrofuran or toI uene in the absence or
int res ce of an jnert i ary base like, fqr .
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Example, cormaoupez apdl iierps ‘Eﬁ]d of the fornula | . The
activated acid can also first be reacted with an

optionally substituted aniline of the formula H A- NH2.
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l'a V convert under s andard condi ti ons into
4 5-diowethoxyrbientoit laesid of meltingl paipt Mepct2 th2if e \Mﬁf%@btﬁ@edf
the formula R7TRBN-H or Het-H. Conpounds of the fornula
I can al so be obtained by first activating a
AnaldyousRbRERDbtamelad of the fornmula VII, for exanple by
converting it into the respective aC|d chloride of the
formula VIIl or by another procedure as mentioned
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4) 2-(¢+Chipso-phanysiforiybarRhcgrSemaxtiylibethzaie acidt Mep.c20HdGnds
of the formula | . In this process, too, as the
aniline an optionally substituted
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25.90g (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.



internmediate of the forrmula I X the fluorosulfonyl
group converted under standardconditions into the
WQRUUPH3RE- S(O) 2- by reaction with an am ne of RGIZEP2008/007953
formula RTRBN-H or Het-H. The reduction of the nitro
group in the obtained nitroggnternedi ates of the
formula X to give an am no group can be carried out,
for exanple, by catalytic hydrogenation in the
resence of, .a. noble nmetal catal yst or Raney nickel in
Anak%og@ﬁ/\)gﬁrte PRRINES hanol , gl acial acetic acid or a
et hanolic solution of hydrogen chloride, or it can be
carried out by reduction with a metal |ike zinc, tin
6) 5-Ghlota-3r(4iahlereephenyisinfoaytaming)-henzoyl Thiorided bpi: R 7cén
al so be carried out, for example, with tin(ll)
chloride or by reaction with sodiumdithionite,
7) 5-GrAvFs-a2lB-dithRrdipHenyRugbnyiBfiRdIchenost claloyide ofus.an17 °C
and water assolvent. The sul fonylation of the am no
group in the reduction product of the formula XI wth

, , , i . : o
R R S U RS T T R
exanple with a sulfonic acid chloride of the formula
R2-S(0)2-Cl in ridine, and finall ives the.
9) 4-(EoiboirognamisNoriaTane) 4 - pimalnedy-Brgcaul-atio)
' 4th ds of the f la |
benz R ide o T 1 ad. per son and can-be carried
10.000g1(2 %16 demodtafrd@-dhloomphenyiaslfemdamitia)et, -aimethoxy-benzoyl

chiorip eIkt wilh 300 St R Ect a0 ey el et den der
amin%&ﬁ@n@%hﬁh@ﬂﬁ@i&e WérE e ddndAnganixtureesd Réated: under reflux

I eme-Verlag, Stuttgart, or Or%anl c Reactions, John
for 4 W Attgr oddings theNerecipitated selisbwas Aidfetad off withi susieptanscwashed

.. of the_ indivi I €, LN 0 r o avoj }: ;
with t3ugb; 3k el [ € e Rebibthe B BE R SudlihG poins or 216-219
°C wdreldBthidel. . 1t can be necessary or advantageous to
tenporarily block functional groups by introducing
protective groups and deprotect themin a |ater stage
n i S, or introduce functional groups in
A“”§§§§g55?§¥%¢a%?5%brsor groups which in a later reaction
step are converted into the desired functional groups.
Such synthetic strateg{e and prqtectiv rou and
10) 4fEiNaar2-G-stioowhReBNIsenYaminglrbenzeviaing) begganesulfony!
; , own to the skilled person. If desired, the
fluor@%ﬁr\g&ﬁ%&s’z? the formula | can be purified by
customary purification procedures, for exanple by

1) auGREHRR S Ao R eBar ATy CEBRRL ARG ¢ ne
benzér?ééﬂl'ﬂoﬁéiﬂtﬁfrﬁjec%?rﬁﬂdy avail abl e or can be

prepared according to, or analogously to, literature
procedur es.

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



As is described in WD 00/02851 and US 6335334 and can
be denonstrated in tests known to the person skilled

WO H09/842y t , for exanple the tests described iRCIJEP2008/007953
Schindler et al., MI. Pharnacol. 69 (2006),
1260- 1268, and in the tests a4lescribed in WO 00/ 02851
and US 6335334, the contents of which with respect to
the pharnacol ogi cal characterization of the conmpounds

14) 24 Heneh RIS SRV AT o) s HmE R B SRR G
su|for%|?8;5]¥é£}| ebéfygrﬁigg (soI ubl e guanyl yl cycl ase, sGC).

not act via release of NO (nitric oxide) and
500 nag:(o Qamal)szﬁ 43@ (d+ohdgrorphenglsulfoarieiming 4 Andimethoxy-banzoyl)-

a1 ol PyBEE e Wi o Bl 358 st

to 90 aetfbweb %moro'swwﬂ\ng thef mpalieblves paared ante Sy/ell asize/1 N
articul ar e use of an activator or

hydroshlqmi aﬁdartﬁ@fpr@mtamlw fikrred it with sugtien, (dsieghisa wacuum-

arvnd e et S bt B2 it o nepansiain
acetatd) 378 19 (6bSoehtrel titl@ncomp@ums havingra miettingepointofr 2t05C were

form for manufacturing a nedi canent for the treatnent
obtaiRgd.pai n, as well as any such sGC activator or

stimulator for use in the treatnment of pain, a nethod

of treating pain which conprises admnistering to a
Analcgoasoverienobtamedt her eof any such sGC activator or

stinmul ator, and a pharnmaceutical conposition for use

in the treatnment of pain which conprises any such sGC

LaHaHy R on G ldé—4 sulfonyl

1) S B oot g sulfonyl)
phenyl)}bfmtamlde Mpedfpies of conpounds which actlvate or

stinmulate sGC,

(5-(1-benzyl -1H i ndazol - 3-yl ) -furan-2-yl)-net hanol ,

16) SECHIMRJ QRﬂQiPﬂfdm?pKéryls(uﬁfoﬁyla@rﬁlﬁoPNEKZIYM)méthyI -piperazine-1-sulfonyl)-
razolo[34b%3zlr|d|n -yl)-pyrimdin-4-ylam ne,

phenyl)- B@nzqrmda dpo
1H pyrazol o[ 3, 4- b] pyri di n-3-yl)-5-(norpholin-4-yl)-pyr
I m di ne-4, 6-di am ne, 3-
17) 5(@1IdrdIBI(thhMmrm13®1ym¢fbm/}aM|(\é)-NB(t4h(®<@-dphelWI -inotpheliney4-

azol e-5- carboxani de,
SU'fO'Bd)('Qh%W%h@%?%T";S’ﬁeM/PS@I59ar¢y) phenyl ) - N- (4- di net hyl am
no- butyl )- acryl am de and

4-(((4-carboxy-butyl)-(2-(2-(4-(2-phenyl-ethyl)-benzyl
18) SM))anﬂqnﬁdh)Groqtﬁqdy)swfmhyla)niml—NyM}(ciseaﬁeﬂimaibylemaeghollne-4-
b mantlo cf vgenov et al., Nature Reviews
s“”"’DﬁhBhﬁ“ﬁ: 3}”516( gb%)zsl% -768). Al statements made
above and below with respect to the use of the

conmpounds of the fornula | in the treatnent of pain
19) 5&pipbro-Ri(Rdntlicblaro-phieayissifonylamina)eNi(¢{marpbeline-4-sulfonyl)-

phenii-bHeEhYe: Rhp3 G5 L L he treatnent of pain.

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



The suitability of the conpounds of the fornula | for
treating pain can be denonstrated in various nodels
wonog3a?e known to a person skilled in the arRGT/ERR008/007953
exanple in the nodels in mce described below. Due to
their pronounced analgetic ggtivity which has
surprisingly been found, the conpounds of the formula
I and their physiologically acceptable salts can be
used in animals, in particular in mammual s including
humans, as nedi canents on their own, in mxtures with
22) 2qaecm69<s BﬁénYléel'fo@Fé‘rﬂmog-@§ cﬂm@tﬁﬂxyff@-(@f(nfdﬁ@h&m@%ﬁﬁényl)-
formu and/or ‘their physi ol ogical |
phenﬂbtbepzamda dMIpt:s1720tC t oget her with ot her
phar macol ogi cal |y active conpounds, in the treatnent
of pain. Preferably the conpounds of the fornmula I and
23) 5tdigibro-RhMsdHidragh st ylsuIRAGRPHIAB)-N-@ad ik thyid gfansed-phehyl)-
this purpose in the form of pharnaceutlcalconp05|t|ons
benzamadﬁa M.erA26s€ at | east one conpound of the formula |
or a physiologically acceptable salt thereof and a
pharmaceutically acceptable carrier, i.e. one or nore
24) SFmIaberqutdm@bLMwa‘MmMoalyla@nma)r-M-(ar-(pipéxﬁiimd%UIfomﬂyl)-phenyl)—
and or addi tives, or auxiliary substances.
benz&wgl Gf pain by neans of the conpounds of the
formul a I and/or their physiol ogically acceptable
salts includes the treatnment of acute pain as well as
25) StCidota-2&# ranioroedhertylsutfiony laanino)- N @a(rmrethady-giayisulfasoyl)-

er st oo rel nprises both the therapy of
phen@ﬁ%&??ﬁ@”ﬁ%mﬁ e aimof alleviation or relief or

pai nl essness, and the prophyl axi s or prevention of
pain in humans or animals which are susceptible to the

26) Zdéc@mlpmpbeovlswéonylamm&n@ﬁhw(ﬁmgmh@ner%eal;f,@mphenyl)-

ul. al procedure, for exanple, and are in
benz%gga% (@ zg’cpr ophyl axis or prevention, with the aim
of a preventlon or suppression of the occurrence of
in or an attenuation in the case of its occurrence
27) 5@@1&{9 ed4uthlemrriianyisydiony @rinphNn(Saerephatieer4vsuliony!)- -phenyl)-
benz&ﬂ&ﬁﬁ' E ukpskeletal di sease includi ng back pain,
I'n’associated with menstrual bl eeding, pain
aSSOCIated wth a jOInt dlsease i ncl udi ng pain

26) SR iR P ey RNy amine ) Bnds Py BaR et suiPRY)-
phenﬂ?b@nﬁiﬁﬁﬁt%ﬁ?dZHt i ntestinal inflamation and pai n
ed 'w

assocl at h cardi ac nuscle inflammation, pain
associ ated with nultiple scl erosi s, pain associ at ed

29) 5 {ugid ara g o ey %ﬁiﬁghwa@h et Pl Az B Sufony)-
phen@ARbBn2&HRSE Wd?@cﬁ?bhbe?lbl%'fpwsi"@py, anput ation pain,

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



trigem nus neural gi a, headache including m graine
cephal al gi a, and neuropat hic pain incl uding

WQue/043d9pes zost er neural gi a, neuropat hi ¢ pai RCIZERRSERA07953
by netabolic dysfunctions such as diabetes nellitus,
neur opat hi c pain associ atedgv th diabetic
pol yneur opat hy, neuropathic pain follow ng a surgical
i ntervention and chenot herapy-i nduced neuropathic

s2) 2o BB TS BraB b, A R Rl P B Rlggine 1
sulforﬁgm@tb%idépm&aq172,°cpai n associated with a

surgery I ntervention and acute herpes zoster
pain. In one enbodi nent of the invention, a conpound

53 2 Ph S PATAS or e PrBR KLl e BRL AR e Srony)-
phenylj2 Isugiidhex) behzamRieap pe ot ioned exanpl es t her eof .
I'n anot her embodi ment of the invention, a conpound of

the formula | or a physiologically acceptable salt

t of 1s used.for thetr f ' i
34) 2Tt e oSl BBh SR R Do Ber L Rl o ReE- L spfony)
phenyIPbefXffiilee M.pe 26re@ nent of pain associated with a

j oi nt disease, inflammtory pain or neuropathic pain,

or the treatnent of inflanmtory pain or neuropathic

[ i ' £ ~t Re/AfPEE hOf&! I -

35) 2t Chioi Shef I ol RE(E 2SR pPRPYRSRED sefony)
phenyl paTIedintethbxy-bentamidd; &M.p.:@62a°(physi ol ogi cal |y

acceptable salt thereof is used for the treatnent of

pain associated with a joint disease including any of

I g ﬂ@tﬂ INeR-{her: Sfelto dyribllRe-1-sulfonyl)-
36)23?;%@%3{1? 0 '%‘gfbﬁ%ﬁ@g? gtﬁ gd“\;lingt:ﬁ@fé%ttr eoar?ﬁ)?irt is or &
phenylp#/5-dissetbosy-benmamide; Mepriedd® @ arthritis. I n anot her

enbodi ment of the invention, a conmpound of the formula

| or a physiologically acceptable salt thereof is used
37) ZT(QICHIBR)—?B&%}I@iﬂf&nyﬂHmIn%ﬁh%fﬂﬁh@mxw-gﬂ-(zwﬂ\etﬁylnﬂpéﬂdine-1-

of the aforenenti oned exanpl es thereof, such as the
sulfonyllephenytx-benzaraide, NsBo@24t°€d with i ntesti nal

i nflammati on or pain associated with cardi ac nuscle

i nflammation. In another enbodi nent of the invention,
38) 244@“@@Fﬁe@jlsmIf&lyﬂmmwbﬂ,ﬁ-dﬂhemoM(al(mgemﬂmeﬁ1-sulfonyl)-

acceptable salt thereof is used for the treatnent of
pheny{:beazaimide; MRi:#43& udi ng any of the aforenentioned

exanpl es thereof, such as the treatnent of post-herpes

zoster neural gia, neuropathic pain caused by netabolic
39) 244£M0m-bb@sylsuél&fnydmngjoaﬁgﬁ_dﬁneﬁ‘n:ob(y{w-(ﬁe?]ﬂtbplapipeddine-1 -

ai n associ at ed. wi li,abeti ¢ pol yneur opat hy,

SU'fofRéhIP'a)%ﬁhP%n@éT‘Heﬁ Mpoﬁ%gg surgical intervention or

chenot her apy-i nduced neur opat hic pain. Medi canents and

pharmaceuti cal conpositions which are to be used
40) 244 dehldicrghenylsulfonylamino)-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



the invention and which conprise a conpound of the
formula | and/or a physiologically acceptable salt

WQ HeY/eBHIS can be admini stered enterally, for B(Gifpk2808/007953
orally or rectally, for exanple in the formof pills,
tablets, filmtablets, sugagycoated tablets, granules,
hard gel atin capsul es, soft gelatin capsul es,
m crocapsul es, suppositories, solutions, such as
aqueous, al coholic or oily solutions, juices, drops,
syrups, suspensions or enul sions. The nedi canments and

43) ZRH%MB%HH?%UK&WMUI)W& 88, @s&@trm@emwamam@eﬂsmfonyn-

arenteral for “exa e subcut aneousl'y,
phenyl)ﬂ4r&dmmtbbay—bynzalmmdeiMmoL@eG] > 23\?r§per| t oneal »,
intrathecal ™ or intraarticularly, in the form of
i njection solutions or infusion solutions, for
44) 2f{2tmbﬁ>- REMRSuIRRIEhRD)N- (Mhaahheytéowamo -phenyl)-4,5-
dm ni stratl on are percutaneous, transdernal and
dlmethopyxbsnzamrdaul\éipr alé)brp for exanple in the form of
oi ntnents, creans, pastes, lotions, gels, sprays,
powders, foans, aerosols or solutions, adni ni stration
45) 2i(9- Gllﬂerd-phamydéuIfdﬁylémtrﬁ)ami@-nydbptopwswfdmdyl-:pheayl)%
he phar maceuti cal ositions can also exhibit a
dme%pzsvﬁ&ezewd%ﬂ%&@%% n(‘l‘?he active conpound. The
pharmaceuti cal conpositions which are to be used
according to the invention can be produced using

46) Ns¢4a(rﬁdl&f dycrtelhéquli-suffamogr)qﬂmiybgz%ahImmwhehylahlfonylamino)-4,5-
) tﬁo r%?;\mmh g.known to a person skilled in
dimethpxy , or nore conpounds of the

f or mul a I and/or their physiologically acceptable

salts are mxed with one or nore solid or liquid
47) S5¢ethloro-2alitra-dvenizeyl chidrideances and/ or additives and, if

100§ 05 SRR LRSS bl RGAGE 7496 01

mol) 8 tHW chiBtiBe 2asd tieaRliguferwns Heatatohdersiefiak fem amnhe excess
dosage which can then be used as a nedi canent in

thionytetilarideswas removed imrgcur dios Heg (P iaahesedr 5d‘é1lor0 -nitro-

ffective dose of the
benz(g)g%gosrlrgig ‘g%set(%&gﬁ)rdsrr% gnlcﬁand/ or a physiologically
acceptabl e salt thereof which normally anobunts to from
about 0.5 to about 90 percent by weight of the
Analqgestslyawas obtaile&onposi ti on. The quantity of active
conpound of the fornmula | and/or its physiologically
acceptable salt in the dosage unit of the
48) 5fathyb2 enitro-beinzogimhisiide; @ nornal |y is from about 0.2
ng to about 1000 ng, preferably fromabout 1 ng to
about 500 ng, but it can al so be higher depending on
49) 4t(Becn|aw DENiH- btéhaoﬂamlﬁapsaﬁzérfésuﬁemqmohuen A

her subj ect the i'nvention is a process for
86. omgmonﬂaanob ofi§- @lmeﬂ@amshenmyl shistigermaz disselyed 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:



conposition for the treatnent of pain which conprises
bringing a conpound of the fornula | or a
WPeDBHYgi cal |y acceptable salt thereof and ONE/ER2008/007953

nore pharnaceutically acceptable carrier substances
and additives, and optional4g one or nore other
phar macol ogi cal |y active conpounds, into a formfor
adm ni strati on and dosage. As carrier substances for
produci ng a pharnmaceutical conposition, organic or
i norgani c substances can be used which are suitable

50) 4 S’Wvléthﬂ . ﬂit%lseﬁzéwﬁmuﬁdarb@i@ﬁehelfém flabade;aN.p.;: 179 °C
arenteral admnistration, and do not react with the
active conpounds in an undesi r abl e manner, for exanple

51) 5 LR P LBl Phenh b berithloe®
120.08. @(003@ ﬁﬂﬂ)esf &) 5-c8lor 62X fitro- t@@iz\o@tdmilnemeghmémfonyi fluoride,

yceryl triacetate, gelatin, carbohydrates and

20.1005{0 Sammalbef womhaisel st 3585 Giilas fa3) of Iietaiing weee stired
in 12d|[§)a @i Pt){béu?\/ Sgé%@ n?j{)ru ?@%Qg?T#%F@&F Paﬂ@& esolulj (Ndssfﬁié@d off with

suctiontdrsd sveystallized fr@hﬁaﬁétenmmhexmie afo2t V@ch(ﬂ r%)ef the title
sol vents, such as nmixtures of one or re organic
compgund 8avino\a melting eeint af2d 312485 C weresaRiained y
subst ances, which can be present in the pharmaceutica
conpositions, i nclude stabilizing agents, wetting
Analogoeslysyerei ctifaingednt s, enul sifiers, solubilizers,
thi ckeners, salts, for exanple for influencing the
osnotic pressure, glidants, preservatives, dyes,
52.) sft NP5 120G o- N &Y Qﬁﬁérﬁb%&l%ﬁ-@ﬂﬁ&%lﬁ@ﬁ’ew b&hzdibide; M.p.: 120
stances, such as stearic acid, nagnesium stearate,
°C ponV|nyIpyrroI|done sodlun1chlor|de silica and
cellul ose derivatives, for exanple. The pharmaceutica
conpositions can al so conprise one or nore other
53) 5mnéthyﬁNL(aQ(h&9+pﬁ6ﬁr$eABﬂL¢foﬁ9rym¢n9§ ohitiobgerizaintideaM.p.agd9 °C
heir physiologically acceptable salts can al so be
Iyophlllzed and the resulting lyophilisates used for

s Bk AP RO eSS .
1.10 @B amhognﬂl&aﬂoro-Nt\rsqnwmgoummsmmwmwngg%hitm,-

i posonal preparations can used
benzagidenupieciSaRl i 440 RIS BT GREAHFETRY WoN5E @polution
of 27.‘22&@‘%@?@ Hﬂﬂﬁ\) 3 sbiend Qgﬁ‘Bhﬂe 20 mitdiSidter was added dropwise.

P ol 0gi ca

acceptable salts 1n the use according
After stirringeor m\reattmom tdamxmrdmrenthermgapmdlvents sese genhoved in a
sual , has t

b d d Ily b
rotary, VRGO A BT WS ShPTAEt WP ibretl ol AR o
purifict® B§ RA ForRBtogPEpHFSverddfva With afdthfRHe ichtbridefathanol (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



responsi veness of the human or animal to be treated,

on the strength and duration of action of the conpound
WEMEP/04pd, on whet her an acute or a chroni c ca¥&/ER008/007953

treated, on whether therapy or prophylaxis is

performed, on whether the tggatment is perfornmed over

a relatively long period of tinme, or on whether other

active conpounds are adm nistered in addition to

f thef la |, | d
56) 5 bR 2451 TP Bal. A TReH P YRR B0 P SR TR o
: 100 i i bout 1 ng/kg t
o e A e P om about 1 1 kg to
250 nagp (U60 mmt)/dfg'?,-alinjrm-Sf@lcy@rNKé-(ﬂﬂOmOﬁBth@BdwﬁlrJ%@’iy xekenyl)-

is. jate f hi evi he | ded & i
benza R Br R daRoled 151G i Spviiiet BhERRMCAEE 195 o 085
mmolk 9~chT&%-¢,§Ldimesﬂ|gﬁe1 HpRrdw I drdutioplyEctaerids irf5 shingdlpgridine was

dose or subdivided into several individual doses, for .
added dropise @, °G. viterthh dee prixtupriwasRaured @RI i§8s the pregipitated

.. CQ 4 h : [ ol QQl :
soiid §BERREEET of Wit B B LBty EhEnfaBiep Y G Sficabwih
methyéné ehidridennethanol (98:2x 250 raghi§9 Wepofstheftitierdamspaund having a

_orcontinuous infusion. Depending of the specific case,
melting paia} ohd192d Bs Cavere Sbt?ér\?ﬁcbte upwar ds or downwar ds
fromthe nmentioned doses. Exanple conmpounds and
i nternedi ates 1)
AnalogoiélyGhére obtameay | sul f onyl am no) - 4, 5- di met hoxy- benzoi c
acid 33.71 g (0.32 nol) of sodium carbonate were
di ssolved in 250 m of water and warnmed to 60 OC.

57) 5-%11IQiQ)—SI-(Q-ﬂ-ngr&lpﬁBliﬁeﬂtsﬁfﬂ)%éwyﬁzzi(ﬂm&ﬁ%%ﬂhﬁwmIf@nylamino)—
acid were Introduced into'the solution, and to'this
benzamoide; Mp.: 24458 g (0. 14 nol ) of 4-chl orobenzenesul f onyl
chl ori de were added portionwi se over 15 mn. After
cooling, the mxture was filtered with suction, the
58) 5f(§'\ﬂbﬂ5_12-(w,aﬁdﬁﬁé‘tﬁﬁxylphew&uW@dem)WMQmpMIm{salfonyl)-
solution, the solution filtered, and the product
phenylj-benpamides M.py: 24RdiGi on of 1 N hydrochl oric acid.
25.90 g (55 %9 of 2-(4-chloro-phenyl sul fonyl am no) -
4, 5-di met hoxy-benzoic acid of nmelting point (M p.)
59) 53R orbLM- @A rivetpholihé-ai-adfbnyhrEiergt) 2 4-trifrozomietzoxyed:
2) 5-Chl oro-2-(4-chloro- _hgfggloéul f onyl am no) - benzoi c
phenysulfenyarpino) bemzamige; M.p.:
5- Chl or o- 2- (3, 4-di chl or o- phenyl sul f onyl am no) - benzoi c
acid 4)

60) 23{4-Acehilammaapleeryy s sliifanyaraimoxd)-cloree Na-(nenpholire-4-sulfonyl)-
id; Mp,: 201
phengf-bgn@qng}%_l\ﬁﬁén&%ﬁ%f onyl am no) - 4, 5- di met hoxy- benzoy!

chl ori de

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



25.90 g (0.07 mol) of
2- (4-chl or o- phenyl sul f onyl am no) - 4, 5- di met hoxy- benzoi c
WRUH43?e m xed with 75 ml of toluene, 17.30 RCTER2068/007953
nol ) of phosphorus pentachl ori de were added and the
m xture was stirred at 40-4p90C 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
off with suction and washed with a small anmount of
toluene. 25.30 g (93 %9 of
y L@t ! H)4R-FoyRidirs-Baufohpransivio
64)53*?"*5"?@&@%??3%’"% R R e e Sl
benzarbids; Mep.: A221 ‘6gousl y were obt ai ned: 6)
5-Ch|oro-2-(4-ch|oro-phenylsulfonylanino)-benzoyl
chloride; Mp.: 127 0C 7)
65) 2E(F1ﬂb@§@arﬁm634 Anet gltﬂhiﬁz@lélB%mﬂoﬁyl)fmﬁb?«mmroblﬂr(loy|

| ori

: 8)
(mormlneawswf@vﬁﬁémgmébb«ew@m Nop- 25fethy! - benzoy!
chloride; Mp.: 114 0C 9)
4-((2-(4-Cnl or o- phenyl sul f onyl am no) - 4, 5- di net hoxy- ben

66) 5«'('§Mbbo—N?Mn(@)orphenﬁ@rﬂ&aufd‘rwl)whe‘riyt)eﬁ-(ttimp]:@néaz-gulfdr'fylﬁmlno)-

benzqm(d@, MperZdSpiteny! sul f onyl ani no) - 4, 5- di met hoxy- benzoy!
chloride were mixed with 300 mi of toluene, 4.49 g
(25.6 mol ) of 4- am nobenzenesul fonyl fluoride were

67) 5aCklerb-BA@- Qrilmpinbiimel-nesumybqﬂtm'dd)tﬁ}ﬁ@trifh@fwmztﬁm 4 h.

phenilpt PP Ins) Benao il oy 240 (61 ene. 1171 g (87 %

of the t|tIe conmpound having a nelting point of

216-219 0OC were obtai ned. Anal ogl ously were obtai ned:
68) 24@)Bromo-phenylsulfonylamino)-5-chloro-N-(4-(morpholine-4- sulfonyl) -phenyl)-

4- ((5-Chl. -2< (4-chl or o- phenyl sul f onyl am no) - benzoyl )
benz@@;ﬂ%n&&}bg?%e sul fonyl fluoride; Mp.: 242 0C 11)
4 ((5 Chl oro 2-(3,4-dichloro- phenyl sulfonyl am no) benz

g am no) - benzenesul fonyl fl uoride; Rl
69) 2-](@) Bis-triftuoromethyl-phenylsulfonylamino)- 5 chloro-N-(4- (morphollne-4-

h Siof @yl ani no) - 5- met hyl - benzoyl)
sulforjbfe édﬂoenzgénrg's 5‘8?% Tgldgf]orlde Mp.: 224 0C 13)
3- ((5 Chl or 0- 2- (4- chl or o- phenyl sul fonyl am no) - benzoyl )

70) 5:5hlatad- G GromBR nedh S dfam I AL BitrEBhsRyE atqrylqmino)-

nphol - sul fonyl)-phenyl)-benzanm de 500 ny
sens RREEE 2 oUl 1
4- ((2-(4-chl oro- phenyl sul f onyl am no) - 4, 5- di net hoxy- ben
71) 5-ZC?t¥I|026—2-(4—cyano-phenylsuIfonylamino)-N-(4-(morpho|ine-4—sulfony|)-pheny|)—
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



am no) - benzenesul fonyl fluoride were dissolved in 1 m

of thionorpholine and heated to 90 OC for 30 m n. For
wonokp43g9sup, the m xture was poured onto 50 niP@HER2968/M7953

N hydrochloric acid, the precipitate was filtered off

with suction, dried in a vagguundrying chanmber over

phosphorus pentoxide and recrystallized from

hexane/et hyI acetate 378 rrg (65 % of the title

74) 5SS, SRR P ph e 2 Sty RO A -t holine4-

ybsul f onyl am no) - N-(4 (thiono
SUHOH?B%% t?er{szfjén?on‘;l(/sop pgﬁgngl ) - benzam de; Mp.: 246 0C
16)

79 s BT Tk SR PN SR ke
benza%;h%eoﬂ B.7045
Chl oro- 2- (4 chI or o- phenyl sul f onyl am no) - N- (4- (2, 6-di

rret hyl - mor phol i ne-4- sul fonyl ) - phenyl ) - benzam de;

76) 5 Lllyeq? (2 SIS A memeRRIgIH aMATIRC kA Chiparppgline -

sulfor@i)%ﬁ’@igz?%eﬁﬁnﬂbé‘ Mye: 2740l fonyl ) - phenyl) - benzam de;
Mp.: 1 0C 19)
5- Chl or o- 2- (3, 4-di chl or o- phenyl sul f onyl am no) - N- (4- (nD

77) 5-5@@8401N-?a.”(fnwbﬂ&w&l:su%ﬁw.'p%éhméa(ﬁ,ﬂ,%LtriMeRhya- 253 0C

phenyis furgtaminof-Bedzamidd; M.p-:@%N3C sul f onyl ami no) - N-(4-(th
i onor phol i ne-4-sul fonyl )- phenyl)-benzam de; Mp.: 222
0C 21)
i | L ifothylatino
78) 5 A A I ST B loylanino)-
benzdvhide; M2@.6 20022)
2- (4- Chl or o- phenyl sul f onyl am no) - 4, 5- di net hoxy- N-(4-(m
or phol i ne-4-sul fonyl)- phenyl)-benzanm de; Mp.: 172 0C

79) 5233')|oro 2-(4- methox¥] Phenylsulfonylamlno) -N-(4-(mor| hollne—4 sulfonyl)-
| oro- 2- or o- phenyl sul fonyl am nog N- (4-di et hyl

phen)dljberammidep py 269 “Genzam de; M p.: 226 0C 24)
5- Chl or o- 2- (4- chl or o- pheny! sul fonyl am no) -N-(4- (pi peri
di ne- 1-sul fonyl ) - phenyl ) - benzam de; Mp.: 240 0C 25)

80) 5-CHIBIoONQ4mctphblirs-4- srUN@hle-iiiHiehW)-)Z @nrmlobfdMémy( -2-met h
oxy- et hyl sul f anoyl ) - pheny ? benzam de; Mp.: 209 0C
phenyng;IfonyIamlno) -benzamide; M.p.: 212 °C

2- (4- Cnl or o- phenyl sul f onyl am no) - 5- met hyl - N- (4- (nor pho
i ne-4-sul fonyl)-phenyl) - .
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



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 10EP2REY007953
5- Chl or 0- 2- (4- chl or o- phenyl sul f onyl am no) - N- (3-(thi ono
rphol i ne-4-sul fonyl )- phenyjy -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)
. X HpRling-4-Bai
55) 5 EfOI 2 Al enpiamishirenl W elonyoé-Lsurot)-
pheny-ffenzzmidepMope 244Gl fonyl am no) - 5- net hyI N-(4-(thionp
rphol i ne- 4-sul fonyl )- phenyl)-benzam de; Mp.: 234
0C32)
86) 5 %hﬁé‘rbqﬂ(@fc aﬁb%)éhwghff@ﬁ?ﬂammm {4-( ﬁwdigyﬁ@ﬁr’(@lésuiﬂo(\‘ﬁl)—bﬁenyl)
i perazi ne- fonyl) - phenyl ) - benzam de;
benzamde Nu0220@°§3)
2- (4- Chl or o- phenyl sul fonyl am no) - N- (4-(ci s-2, 6-di net hy
| - nor phol i ne- 4-sul fonyl) -
87 213&@% hénys s rydainegBzetiio s N- orpRosn&3-a4jonyl)-phenyl)-
) )}ygro phenyl sul f onyl am no) - (Zd-(gn dlprret hoxy- N- (4 (t
benzaumlggoM Bi: #853Csul f onyl ) -~ phenyl ) - benzani de; M p.: 261
0C 35)
2- (4- Chl or o- phenyl sul fonyl am no) - N- (4- (2, 5-di hydro-1
88) 5idHyor2!(8-fluosa+phenylsifonylamino)-N-(4- (morpholine-4 -sulfonyl)-phenyl)-
pheny I@L 4, 5- CLI met hoxy- benzam de; Mp.: 262 0C 36)
benzazmgg PorB4 pfenyl sul f onyl ani no) - N-(4 (1
, 2,3, 6-tetrahydro-pyridi ne-1-sul fonyl) -
phenyl) 4, 5-di met hoxy-benzam de; Mp.: 252 0C 37)
89) 214(%@@ pmmpsmfwiyiammomw tr{molphalipe di-awfarylypheryd)-5-2

(mormgﬁn.:ﬂ%%'ege” g%r]‘?\n_ln sl fonyl) - phenyl ) - benzani de;

2- (4- Cnl or o- phenyl sul f onyl am no) - 4, 5- di rrethoxy N-(4 (p

I per azi ne-1-sul fonyl) henyl ) - benzam de; Mp.
90) 2-g4Chloro-phenylsulfony amlnog)4 5-dimethoxy-N-(4-(1,1 dIOXO thlomorphollne-

eSS 20N} T e ) e det ¢

and Mp.: 267 0C 40)

91) 2 (ﬁ&h{g[&éé@@%ﬁ%yﬁaurmn%?y E? rc?lrrri]et)hoxy?\l ?A ?? oxo)%lomérphglmeA-
sulfov'é/&4é%rﬁﬁ)@9é%rﬁ|d§u.l fonyl)-phenyl)-benzam de; Mp.: 274

500 n7g (Gt8Zmhmoh-gil2eg@yLisiotd-phghysulfar)ylain nd) 445 -dirmethoxly b4z
(thiomorphclallr?g-4fsuIf%nlll) phen¥ll) benzamide in 50 mi 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:



4, 5-di nmet hoxy- benzam de; Mp.: 191 0C 42)
2- (4- Chl or o- phenyl sul fonyl am no) - N- (4- ((2-di net hyl am n
WD2089/PipH9S- et hyl - sul f anoyl ) - PCT/EP2008/007953
phenyl) 4, 5-di net hoxy- benzam de; Mp.: Dec. > 119
0C43) (4 Chl or o- phenyl sul fpnyl am no) N-(4-(1
, 4,5, 6-tetrahydro-pyri mdine-1- sulfonyl)
phenyl) 4, 5-di nmet hoxy- benzam de; Mp.: Dec. > 237 0C

92) 55‘%@%«%&%@%@%@%ﬂylﬁm%&':(ﬂp(é41.-€i%8éni.°ﬂ%p§8fi@%4-
su|for%§/§ﬁérfg)n@6yﬁga-n41dé;- Vb MRBboYXy - benzani de; Mp.: 161 C

2- (4- Chl or o- phenyl sul f onyl ami no) - N- (4- cycl opr opyl sul fa

99) 5 RRereL ATy rlorg asrs oA INEUR G Yome e )
Su|for§@§5})c/:ér§l9%é}mgnq,abnm 42§3 ofj net hoxy- benzani de; M p.

Chl oro- 2-ni tro-benzoyl chl oride 100. 00 g
(0.50 nDI) of 5-chloro-2-nitrobenzoic acid were m xed

o0) Sl @%b B4Rk 2 SRR LR AR L B

phen)tmb@mﬁmmélﬁd.mgms removed in vacuo. 106.50 g (ca.
% of crude 5-chl oro-2- nltrobenzoyl chlorlde merg(s

A muxweanfrﬁ)efts adingly @owdem% nhyAraxide ahdaf 8 S-apro-
cior S 2 PRGN LA AFie LBl onony) benzamice

in 250 hMiof ettandbwas tgo(x@htiiatomd)mum by short heating. Then the mixture was
vty icionsd i AT b S 5o S ot
vacuo f@&@ﬂ@@&hﬁﬁ@ ?%’éé‘dﬁ‘?ﬁ hdd %%%bf&‘i N@é? aﬂ'ﬁ@%s@hﬁﬁﬁf)r%@uct was

e mxture was heat under lux for 4
dried Subtaamuatnf0 yCi M.pva8433561 @kc.concentrated in vacuo to

hal f of its volune, cooled, and the precipitated solid
was filtered off with suction. 121 .60 g (86 % of the

Analo&;'g kg t6 NP aBBde rc‘:@)»ﬂ;ﬁiilln@srt"ﬁ‘é1i‘d>lﬂﬂwl5i?'elSthnﬁbfle &8ehpbaAd9were

re obtal ned. Anal ogously was obtai ned: 50)
obtained: 5- Met hyl - 2- ni t r o- benzoyl ani no) - benzenesul f onyl
fluoride; Mp.: 179 0C 51) 5-Chloro-N-(4-(no f
hol i ne- 4-sul fonyl ) - phenyl )-2-nitro-benzam de 120.00 g

95) 2%9 Cﬁﬂomﬂﬂﬁo;ﬂfene 2- sulfonylamlno)-4 5- dlmethoxy-N (4- (N methyl-N-(pyridin-
or o- 2- n| tro- benzoyl ani nQ) - benzenesul f

(5-chlo
3-yl- rm¢thwlb1aa@n0§t@i org)gPhesnyBsberAamige fvsrmuencrs M %154 & g
(0.33 nol) of triethylamne were stirred in 1200 m of
toluene at 60 OC for 2 days. The precipitated solid
96) 5\@tsofd-2(4+obtbrofghenytsdulfonylamino)-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



suction and recrystallized from acet one/ n- hexane.

102.10 g (71 %9 of the title conpound having a nelting
WQHHD43d¢95S 243- 245 0C wer e obt ai ned. Anal ogous|BCHRER2808/007953

obt ai ned: 52.)

5-Chl oro- 2-ni tro-N-(4-(thi og@r phol i ne-4-sul fonyl) - phen

yl)-benzam de; Mp.: 120 0C 53)

5- Met hyl - N- (4- (mor phol i ne-4-sul fonyl ) - phenyl )-2-nitro-

benzam de; Mp.: 249 0C 54)

2- Am no- 5-chl or o- N- (4- ( nor phol i ne- 4-sul fonyl ) - phenyl ) -

- I-N-
R A R

(pyrsdenzwhnnmhmraenmoslslmnyé)cphemd)memam p.: 213
tetrahydrofuran/nmethanol ( 1 :1) and a solution of
27.23 g (156.4 mol ) of sodi umdithi onite in 330 m of

101) 48t Bim&thsxpad@b-dirmatlyERoxAEdler-stlifdrylagirfo}N uJoNa(pyndm 3-yl-
roon1tenperature t he organi c sol vents were renopved in

methy)-agtinesuiionsbahenyd-benzamide; Mic2 0 &t ed product was
filtered off with suction and purified by
chr omat ogr aphy over silica with nethyl ene

102) §{0 Moicd2/( atdievehylitRiakple-5-sifogylabind)-Ne#-(niarpholines4-sulfonyl)-
conpound_ havi ng a melting point of 229-231 0C were

phenghbanzamideahPodlsiy was obt ai ned: 55)
2- Ami no- 5- chl or o- N- (4- (t hi onor phol i ne- 4-sul fonyl ) - phen
yl)-benzam de; Mp.: 177 0C56) 5-Chloro-2-(5-chloro-1

103) 234G htetdagherlylstilfonytanine)-4 S-dirhetinpiky-dNr 463, SMdigwethyl-piperidine-

-suIé; Q-@?\Dﬁﬁgr leI(r#gmlde ‘1v|f°%é 8?5”%')) benzam de 250 ny

- am no- 5- chI oro- N- (4- (t hi onor phol i ne- 4- sul fonyl) phen
yl)- benzam de were dissolved in 10 ml of dry
104) wm%lnm -phenysulfasylamios)-ov- (ﬁ:@-mgthbeggyﬁq@H; yl-methyl)-

H- le-4-sul f |
amm%sm?%pyggr\eﬁyé-tmnzg %?fr’%%?'ﬂgy\rf\ggoagdedsgrog\rf]\nyse at 0

0OC. After 2 h the m xture was poured onto ice, the
recipitated solid was filtered off with suction an

105) B hiots. pyorineianyiagn o 4 oameBonyN 4N HHegy I GYEdin-3-y1-
methya G ERY Rt eamide VP 2450 D16 Cuere ©

obt ai ned. Anal ogousl y were obtained: 57)

106) BofiTop AP SIIrErIDIRRERE .S KB N b (momsTe By Tony)-3-
dy h | sul f | am =N ( 4-
me‘“@?%&ﬁpﬁ%-é&ﬁ?&% _ﬁ@gycp enyl sul f onyl ani no) - N- (4- (m

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



phenyl ) -benzam de; Mp.: 245 C 59)
5- Chl or o- N- (4- (nor phol i ne-4-sul fonyl ) -phenyl)-2-(4-tri
W@ 2009P4r%t hoxyphenyl sul f onyl am no) - benzam de;PQU/ER2008/007953
195 C 60)
2-((4- Acetyl am no- phenyl ) - syt f onyl ami no) - 5-chl oro- N- (4
- (nmor phol i ne-4-sul fonyl)- phenyl)-benzam de; Mp.: 198
0C 61)

110 A B LR S Aol

If Rerfyh r?za?mi@% rpopa2kC
su orﬁ@lp thy pyrazol e- 4 sul fonyl - am no) - N- (4- (nor phol in

e-4- sul fonyl)-phenyl)-benzam de; Mp.: 161 C 63)

- - -. - hyle-im dazaol e+4:.sUl -1 -
1) GO e TR S A SR e g dieny
p|per|3!ﬂ'\7e @-@@ﬂ‘bwl) phenyl) benzam|de M.p.: 213 °C
4- (nor phol i ne- 4- sulfonyl) phenyl)-2-(pyrid

| ne- 3- sul fonyl am no) - benzam de; Mp.: 222 0C 65)
112) 3@1@%{0@?@{3}@-@iﬁ{&&}ﬁé&?&!&@lﬁ%%ﬂ}la‘?ﬁiﬁb)?'-W-(ﬁ(‘in X Aty dro-

isoqugﬁgﬁggl)@bbIftmyi)—-phérfyb)ﬂbfér)zarhideyM.pbeﬁﬂai’m' de; Mp.: 257
5- Chl or o- N- (4- (nor phol i ne-4-sul fonyl ) - phenyl ) -2-(thi op

1) B3 S B ARy o G B

3-yl-nﬁéth9t)4)amihb$hlm1'wmyﬂ>mnyﬂ)ehqmzamlde) M.pe6556 (nteNng). - 264
0C 68

2- (4- Brono- phenyl sul f onyl am no) - 5- chl or o- N- (4- ( nor phol
114) gfi\?‘%tﬂ\gﬁﬂB | RYdrd- ﬂm}glﬂfbnpl%ﬁﬁﬁﬂi ﬂe(4—q}ﬂen draﬁieﬂﬁeﬁgéulfonyl)-

i's-trifluoronethyl-phenyl sul am no) - 5-chl o
phenylpbingamidenMbpol 159e>G- sul f onyl ) - phenyl ) benzani de;
Mp.: 209 0C 70)
5- Chl or o- N- (4- (nor phol i ne-4-sul fonyl ) - phenyl )-2-(4-nit

115) efcmbﬁﬁzl(alahﬂ&aydr@nymﬂfoanﬁﬁm -Neg4-(dyrrolidiad 91 -8@fayl)-phenyl)-
| oro-2 cyano- phenyl sul f onyl am no) N- (4- (nor phol

benzamigled Mgl 123dy1G - phenyl ) - benzani de; Mp.: 238 0C 72)
5- Chl or 0- 2- (4- et hyl sul f onyl - phenyl sul fonyl am no)-N- (4
- (nor phol i ne- 4-sul fonyl )- phenyl)-benzam de; Mp.: 181

116) QICI?IBDO 2-(4-chloro-phenylsulfonylamino)-N-(4-(N-ethyl-N- (pyrldln-4 yl-methyl)-
I o-2- (4 [ soproggl - phenyl sul f onyl am no) - N- (4- ( nor

amm@f.rwmnua -phegy|)iksfizami

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



phenyl ) -benzam de; Mp.: 105 0C74)
5- Chl or o- 2- (4, 5- di br ono-t hi ophene- 2- sul f onyl am no) - N- (
WOREHH30l | ne- 4- sul fonyl ) - phenyl ) - benzam de; PQU/ER2008/007953
232 0C 75)
5- Chl or o- 2- (4-f 1 uor o- phenyl ggl f onyl am no) - N- (4- (nor pho
i ne-4-sul fonyl)-phenyl)- benzam de; Mp.: 245 0C 76)
5- Chl or 0- 2- ( 3- chl or o- 4- net hoxy- phenyl sul f onyl am no) - N-
(4- (nor phol i ne-4- sul fonyl)-phenyl)-benzam de; Mp.:
274 0C 77)
121) érﬂlbr%w n%t& 8 bidlﬁnc?pﬁéHef Q%mlfbnﬂaﬁmé)métzt((& ﬁyr‘fdm 3-
trineth | am'no) - benzam de;
yl)- N—ﬁ(étﬁﬁ)amlnosulfonyl) phenyl) benzamide; M.p.: 135 °C
5- Chl or o- N- (4- (nor phol i ne-4-sul fonyl ) - phenyl )-2-(3-nit
r o- phenyl sul f onyl am no) - benzam de; Mp.: 220 0C 79)
122) Q(@Itl%ﬂr 8héﬂy|élﬂ¥d?ﬂl@fn%?‘-ﬂ¥$-ﬂ%émw{lm4lwls&6 @rrﬁé'wg

ol'i ne-4-sul f benzam de;

morpBolTig-érsolfany-p %ﬁnvlaﬂb@nza@de §gqilﬂ6h§/als J\él@er%aq Q@QCX r|
f1 uoronet hyl phenyl sul f onyl am no) - benzam de; Mp.: 212
0C 81)

123) 8-CHloRy-2:18;52dimethgihiboxardididcniifongtaining)-No@ycisvR Gadintethyl-
hl or o- N- (4- (nor phol i ne- 4- sul fonylg phenyl ) - benzam de;

morphpline-4sgifonyt)-ghenyl)-benzamide; M.p
5- Chl oro- N- (4- (nmor phol i ne-4-sul fonyl ) - phenyl )-2-(2-tri
f 1 uor onet hyl phenyl sul f onyl am no) - benzani de; Mp.: 234
124) 8CHBNo-2-(3,5-dimethyl-isoxazole-4-sulfonylamino)-N-(4-(3,5-

dimeFy iRt PRy RGPy -DasZ I AP AR C 206 OC o)

2- (4- Brono- 2- net hoxy- phenyl sul f onyl am no) - 5- chl or o- N- (
4- (mor phol i ne-4- sul fonyl ) -phenyl ) -benzam de; M p.
125) 34Lhloesy3,5-dimethyl- -isoxazole-4-sulfonylamino)-N-(4- (morphollne-4-

| | sul f onyl N- (4-
su'forev&nghw&ﬁ TR, o RBRST ) Y banzan de. M p. © 244 0C

5 ChI or 0- 2- ( 2- cyano- henyl sul f onyl am no) - N- (4-(
126) #+Ehlaros2i(4 ufonplamyiaen-te(4-(©i 6¢U@tbxm¢§pholme4-

e AR L

5 ChI or o- 2 (3-fl uoro phenyl sul fonyl am no) N-(4 (mor pho
-4-s onyl ) - t) benzam de; (g]
127) 5 Chloro 2 (4 chloro phenylsul onylamino)-N-(3- methyl-4 (2 3 dihydro-1H-

isoindol-2-sulfonyl)-phenyl)-benzamide

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



89)

2- (4- Chl or o- phenyl sul f onyl am no) - N- (4- ( nor phol i ne-4-su
WQ 2089043%2phenyl ) - 5- (nor phol i n-4-yl) - benzam de&8CINERR008/007953

264 0C 90)

2- (4- Chl or o- phenyl sul f onyl agg 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-Ch - ph | f | am. -4 5-di net v-N (4:(1
131) E Sloront o rmevisu oty BRGNSl ponatd e e Uiy -
&R ). ale ©
pheng??é&c%ﬁbr 0- bh’é(r?)?lfisﬁ f onyl ami no) - 4, 5- di met hoxy- N- ( 4-
(t hi onor phol i ne- 4-sul fonyl ) - phenyl ) -benzam de in 50 m

f t led to O OC ' f, 37 .
132) §-Cfeirand-oBors LBy Bptiveane b fl- 26 Sl -4
sulfor%%t%}%/l)ménﬂi'ﬁ@@; M]ﬁ.:ﬂb@ o Xture was stirred at room

t'enper ature over night. For working up, it was poured

onto water/ice and the precipitate was filtered off

153 340 bR TP B AR i
gﬁi giylnggg chl ori de/ net hanol (97:3). Anal ogously were

92) . . :
134) 24 hiee-phenmyisiosypinenprRgttRNN-4f(tigmrIrheling-4-sulfonyl)-
j = £ i alacdA ne- 4-

phe”‘éﬁf’e}&%ﬂﬁepﬁ@%%@b&zam de: Mp.: 182 0C 93)

5- Chl or o- 2- (4- chl or o- phenyl sul f onyl am no) - N- (4- ( 1- oxo-
Pharrtgg%glg%r g;()éringiee_sdf_ sul fonyl ) - phenyl ) - benzam de; M p.:

5- Chl or 0- 2- (5- chl or o-t hi ophene- 2- sul f onyl am no) - N- (4-(

mor phol i ne- 4-sul fonyl ) - phenyl)-benzam de sodi um sal t
A) Suépensivoifer ofal adagnigtratiorel y powder ed sodi um hydr oxi de

d 7 f 5-chl.oro- 2-(5- , .
A vetile sfisPeriaR Ersaaien ey s s MG Z 80k Rie PRy 2dding
5 g ofHnb )Y téibsa Bhd SaenspTween® 80280l IBf dub®) dikiitdd water and

~ brought into solution by short heating. Then the .
stirringithe misture ovenight: oe Brenaringcab aq8erys sePensias whishecomprises

| S
3 mofified S S UGB DRRERR"S Sy ipt Ry 8} fnBpHtiRe-
sulforflopiveriyl)aBsnzbride sodivacalt, a6 g obthe dbrppourddi 8f 8%ample 94
(Dec.) Anal ogously to the above conmpounds th .
were pged e AgNLAAREE MisFithard {he hgBie:As atirgd or 15 min
2- (5-Cnhl or o-t hi ophene- 2-sul f onyl am no) - 4, 5- di met hoxy- N
-(4-(N-nmet hyl - N-(pyri di n-
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



3-yl -met hyl ) -am nosul fonyl ) - phenyl ) - benzam de
hydr ochl oride; Mp.: 2140C 96)
W@B20eHD4H- 2- (4- chl or o- phenyl sul f onyl am no) - N- (RCT/ERA0PHA 7953
l'i ne-4-sul fonyl)-3-net hyl phenyl)- benzam de; Mp.: 192
0C 97) 48
5- Chl or o- 2- (4- chl or o- phenyl sul f onyl am no) - N- (4- (ci s- 2,
6- di et hyl - nor phol i ne- 4-

In thisheyiy o sids! 1HE eri-by Bkt ETFFONGS BriaiBieg PAics, B Which a

therm%?ﬁ?;y He%?é bﬂﬂh@%ﬂd paws had been induced by |nject|on of carra eenan,
3- et hyl - phenyl ) - benzam de; M'p.: 242 ?

by me'asﬂnlhgrtbe .’pa(AAthM rcalwal stengy NMLOMe. dhe tioke watjl dhe mcwﬁ
wuthdwgﬁﬁ f O?ly In% ?hem? éiq %pgp f)al‘nt)ﬁle)grour(?(ﬁ1 ﬁ%s% p'\érf?nent%%%d all

other ‘é?ﬁna(é%ﬁg{tﬁ ;\(e?e DefoRkh)h aceondanek avith anihiarpydtasiion law

and gupiglings flordhgluseeafteXperimenialsanimglsy| ) - phenyl ) - benzani de

; Mp.: 213 0C 101)

4, 5- Di met hoxy- 2- (3, 5-di net hyl -i soxazol e- 4-sul fonyl am n
Threé)t)esNg(cﬂJp(sPér(dOdme dontr8-groaptdivin)mals were used each consisting of

am nosul f onyl ) - phen - benzam .. 216, 0C 102)
three smatp | R/ B&ovce. 4. 'al|bﬁg€tfﬁymlef=ﬂ%98%ff@9£‘?n%WFQHW?SN (
compégéggrr %@gcié‘\?/aé iRy to PR BKImaIRRZRBY§avade In the test
groups; ﬁﬂgé}écmi\mdomwls;ﬂlgfbnw weight bf a,sﬁsdemioh of theNtesti compound
in vetigts MEBEY ershplieibo .1 §ag/i 03 RGMmPer ™ Fighnl (prepaidl s
descrﬁag,ﬂf‘l_ ?ﬂa?h%c@ﬂﬁ?é{ 'e%HHﬁPéW\ o4 é@lnmg(eﬂd&é\édé‘v‘éﬂw hwd)‘kdc_f) Bydy

- am nosul fonyl)-phenyl )-benzam
weighRe3 mg/lig)spdy welght and 10 mg/kg body weight, respectively. In the control

group, H@FWP?E?SPH% %ﬁ/éhfﬁ%flm %)odye/’ ’vf'elgll\tneftv%%)@fe Méff 86NFor
inducf&h B A\ Hﬂa‘hﬁkﬁﬁtdr%; Pas 2AsH deall dhps Afad¥endffBigma,

5- Br ono- 2- chl or o-t hi ophene | am no) - N- (4- (t
Deisephpfasl, @gmarymlat arepincegtratien nyzvqounem/u{ ftﬁalmarwatsemjec ed into

the pighy 552t kol Flncpaws of thsmice undersiaht genstal ofyran
anesthesia. 6 fﬂb@f@t@yijémrdmfmfldaﬂ@geenan i.e. immediately before
4-sul fonyl ) - phenyl ) - benzam de

admingstEatiRm0 (ese%ﬁmmeowﬁ ebh%wélezagﬁﬂf 'ﬁﬁa ?\@008 ﬁh(aﬂezrt
mject%di‘%%W%%l&'eHSnf"fheﬁHEf RYBErhIgeReiwhs detdtaanege: M p.

2- (5-chl oro-t hi ophene- 2-sul f onyl ami no) - 4, 5- di met hoxy- N
Therr_Qg éﬁgleéﬂl;p;la&éﬁt %saeh%]g{golaﬁf g'ééas,%:ribg ?ﬁ% Pgwo\@illqj')awal latency
o3RO P phane it s aeystor e e
Hargrelages eak, Bain 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



111)

2- (5-Chl or o-t hi ophene- 2-sul f onyl am no) - 4, 5- di net hoxy- N
WO 7009/064%5 2, 6- di net hyl pi peri di ne- PCT/EP2008/007953

1-sul fonyl) - phenyl ) -benzam de; Mp.: 213 C 112)

5- Chl oro-2- (3, 5-di net hyl -i sggazol e- 4- sul f onyl am no) - N-

(4-(1 ,2,3,4-tetrahydroisoquinoline-

2- sul fonyl ) - phenyl’) - benzam de; Mp.: 260 0C 113)
paw V(qs #ﬂ? g fheN_ (%%}&eagqr}:and g%)f)%églonce ReRnYl SBRheNfrected

paw. A dﬂt dfﬁfvﬁﬁ’ st 8M @@é%ﬁ@w preRBANtIdseRihage deor dddh hind paw

C (sintering)

and e@crmm poir, (mecmeam of e yo faurfRIWL raﬁaﬁwpmeqtav\(ayg»efietganmed
roazepi ne- 1-sul fonyl )- phenyl)-benzam de; Mp.: 151 0C
115)

Tab|e61 EBh@irs te(PNEN 065 BBRIMES IH teany vatn ﬂh@)cd\h;ﬂdhr(cpwé)cdmple

di ne-1 -sul fonyl)-phenyl)- benzam de; M p. 0C
94. Thqg)ven PWL values (in seconds) are the mean +' SEM (standard error of the

meanﬁ qﬁi}l(epﬁﬂlld éﬁh&g&b%lﬂ?ﬂ fﬁfﬁé@&%m%ﬁm 022 Shindal (N Gliber of
pawsﬁme)@f tthé fthicate o8sye gb@.liri atihdetim&gmints 117)2 h, 4 h and 6 h after

4- Chl or o- phenyl sul f onyl am no%gAPF\/V£4gﬁ}§q)@%§)érlrﬁ}ﬁeé1 h

InJectwffczmmeeaﬁ@n9$ yellashghagelin
beforg | Mﬁﬁ E%kr?goﬁ St fH %rsg ng:%%ha YriveRii2gha %;H“ c(r?foi(l é;ir%;éjénan.
p.:

pyridin-
Tables Bpan WL a5 SEN 6nancspds) phigHIRsH-asL L g ipe gampound

et hyl ) - am nosul fonyl ) - phenyl ) - benzam de;
14 4- (nor phol i ne- 4-sul fonyl ) - phenyl ) - benzam de;
of exgifpet)

5- Chl or g- 4- pret hoxy- 2-|( 5- chl or o-t hi ophene- 2- sul f onyl am
Devags (4-Mc| s- 2, 6- Time
di met hyl|- nof phol i ne- 1- sul f onyl ) - phenyl ) - benzami de;
(mglka bods'g 0cl21
@ or g- 4- freBhoxy- 2-|( 5L &hl or o- t Ritbphene- 2 Bul f onyl 8
4- (Nt pyri di n- 3-
yI )- N mst hy| - am nosul|f onyl ) - phényl ) - benzlam de; M p.:

135 CC 1)1 10.93 3.10 2.88 3.00 2.92
2- (4- Chljor ot phe%l sul{f onyl am no) - 4, 5- di net hoxg- N-(4- Bc
(@gntqu@;- di met 9 3dr phdl ¢ +0.40 +0.2 + 0.51
A=sutfonyt)yfphenyt)=Henzam de sodiromsat|t; vp.: $30 C

(Dec) 123

5- hi or d-%- é?é)ﬁdi nmet hyﬁ'%soxaxolse 4- sul fo?T?Pam’ no) -3l\§6
(4 (cis-|2, 67 di gryohy! noR@e2i ney +0.28 +0.79 +0.48
4-sul fonyl){phenyl)-henzam de; [Mp : 230 0C 124)
5- Chl or g- 2- ( 3, 5- di net|hyl -i soxazol e- 4-sul|f onyl am no) - N-
(4-33,5-16 |10.69 8.42 10.16 10.84 3.74
ch oty pi pry glge- 1541 88Y1) 1PRGTY ) - BENZRRR I | 4 0.7
S5-tnlorog-2-{3, b dr met|hyl -1 soxazol e- 4-sulffonyl am ng) - N-
(4 mor phg! { B sul i payk) - Pheayldg benzem 44; M - 5.40

+0.40 + 0.91 +0.77 + 0.54 1+ 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




126)

4- Chl or o- 2- (4- chl or o- phenyl sul f onyl am no) - N- (4-(ci s- 2,
W(BZOQWQ@MWI - nmor phol i ne-4- sul fonyl) - phenyl ) - bZIARR20€8/007953

Mp.: 103 0C 127)

5- ChI or 0- 2- (4-chl or o- phenyl gyl f onyl ami no) - N- ( 3- net hyl -

4- (2, 3-di hydro-1 Hi soi ndol -

2-sul fonyl) - phenyl ) - benzam de 128)

secor?d}??éggig:_zt%r_@ggﬁm ?;égifﬁ,ei%y i lﬁﬁ?'g)ﬁz %la?rageenan BY- daeq]ermpnal\lén of
basel@:g%f%%? BfdreRRRBY 6N oP BAFaHRERars AALLNG: Tengikd\body wéitht

(contrdl) 4—Chteoromgikabodyiveight] mnine) 3engikghiadyweight;t Arorod: 10
mg/kéE@?{ll\Nre? rﬁ)sul fonyl)- phenyl)-benzam de; Mp.: 189 0C
2- (4- Chl or o- phenyl sul f onyl ani no) - 6- et hyl - N- (4- (pyri di

n-3-yl met hyl am nosul f onyl ) - phenyl ) - benzam de; M p.
For trgalgagsncgai)analyms PWL valies were used in two ways, first with a 2-way

oS B GRS AEN LB R AN g Qi

on thd 3P3a under the curve (AUC) values for the time period of 6 h after |nject|on of
6- Chl or 0o- 2- (4- chl or o- phenyl sul fo\ﬁ%l am no)-N-(4 g
carrageemnay). Arfﬁﬁﬁ?é?ql measlres R iR ANQ) t (fa&é?fztéﬁﬁtaéent an

repedd g ST RIS ATIOMSe NPV BERSyIe RS ace the
interagtienyir¢atoemtantirde) Wad )statistically S|gn|f icant, a Winer complementary

2- (4-Chl or o- phenyl sul f on hox 4-
analveasmffoaﬂee fo ﬁlﬁ%ﬁa%t MP? t % it egm% %
Dunngg%rt@?f:\%g sal t6% 2 testia RFAS LRGeS BEtWAIEH the control group

mnistration A vehi cI € suspension (designated bel ow
and the tast igroupes. \tatigEallysignificant ast-hyperalgesig effegtsovere observed

at a dgge¥ pf drrop e Bt B 9Tt 1Sy wBignt of the

comp@ViRd 'B_f@a'itbm D4RFRRA T4 FaffstUuRpHctnanangttion whi ch
conpri ses mg/ M of

5-chl oro- 2- (5-chl or o-t hi ophene- 2-sul f onyl am no) - N- (4- (

As a @%3{%&?}%38 n% fihe défh?é’gi; anpies?%ﬁﬁweguﬂﬁaoﬁ%qgﬂ@)&gﬁéﬁd time
perlo@fthé@”reé|u¢nd§€ih§‘3&1mec(AU® afithé IRV L watuest for tmilltlrherpeﬂi)d from 1
m n. Anal ogously, by a

h to 6o aﬁﬁél%@ﬁ%@@&f@a&eg@ﬁaaﬁﬂé%&m f{rgh)swa% dggﬁ!m"a?g fﬁ&ﬁr%heoaw (N=
0 t0r5% 88800 B3 5o 8 U 1y 1 BN PV valuesof

the comgfatigrone ¢idecB). \Feirﬁtattsllcsl-aﬁalymsx az4(W'saycAr\@\M I’hesipimmpplled

on incﬁgﬁ;lﬁw@g@g%ﬁ?gﬁ@a Iléwed h0| ﬂﬁnéﬂg P’ cgmBans n 2)f 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.



Phar macol ogi cal tests Test 1) Anti-hyperal gesic effect
in the carrageenan nodel of inflanmmtory triggered
waQ ne/pIhyperal gesia in mce after oral PCT/EP2008/007953
adm nistrationln this in vivo nodel the
anti-hyperal gesic effect wag determined in mce in
whi ch a thermal hyperal gesia of the hind paws had been
i nduced by injection of carrageenan, by neasuring t he

paw wi t hdr anal | gt P i, he tine, un
Table bghn,pt naraaal B HraTaIles B PUIn el eoibed n g 1 with
&545}91 Deh rdndedt t her ani mal
the ccgﬁ(perl rr%fnts V\g@gfedr OLﬁg%t%fﬁ%@grgdance with ani mal
@é ction ,Llaw andm lghnes tor dibgsiisg of
% ment al ani mal s. ree test groups and |one
(mg,tkgtb"cmjy jr oup of aniofd\WLwer e Jsemblaatiﬂn eangi sting of
three male C57B6 mi ce. ]sélg's )re tiﬁc on |of
\c’ﬁtgfhé)geenan, el t hePegme (Wehicl e was
admr st ered the ani mal s or | |y Py gavage. In the
Ot(€ontrgholips® ni ce 148@i%vbd2100| n /107 body |wei ght of

a—stspenston thetest—conpopnd—vetictga MJ T80

U
conprising 6. 1| ng/MW.57& 318y/ m or 1nﬁg/n1 (lpr epar ed

d h nn 4+ ! A\ £
as—deserbed—h—pharmacedut+ealrexanmplteA—Fqr

at ti ni ng agdosagesh87 k h@fkg body wei*ght, ng/ kg

body wei ght —and i . tively. In
t hﬁ_) cont f ol 60r up,48voe 208l oggusl y teceived 100 m /10
g body mél aght of vehicle MJ T8I For _inductilon of hind

(1) neanot sigh#icant; 5t*y sjgmificant,ier 0.00@1 (ANOMAE Runnedjeenan
(Si gma, Dei senhofen, Gernmany) at a concentration of 2%
in 10 mM of saline was injected into the plantar
The ré‘étﬂ?scér]d%{m PPT&bIBé ﬁdarﬂﬁﬂ’%n@fFlbU% ﬂnd‘é%dﬁé‘ﬁ%'te #dt@hé compounds
eneral 1sofluran anest hesi a. before injection o
of theoaveragmlmatamtlatly reduee paeeely CbEﬂ’dﬁ@'Ya’@Nﬁfﬂesﬂ'lﬁHﬂﬁb'ﬁNRﬁ‘fa|geSla

during,aE g oy BRIt SH oL Al udrode R ysyP a HegBynced

anti-hBSrald<ié Hhﬂ@ﬁ’us 3h8lgeBic dfikeer al gesi a was deterni ned by
neasuri ng the paw wt hdrawal | atency (PW) by neans of

the automatic plantar test, first described for rats

N . . | .
rest 4 pBAHEBNER, g8 oottt RSN ot Bt
pain ihlmicrafteg oedl siminisfratibaur osci . 20 (2000), 6714-6720.

To restrict animal novenent, 10.5 x 13.0 x 4.5 cmtest

cages were used. Instead of a glass floor, a netal
In thlégfn \g\)/(@ gi%%? ﬁg@a?r@&roﬁ’ %e@rgpeftﬁfco%‘ﬂ;ﬁﬁ%&}!‘%ﬁe@rf%&nﬁgllodyma
a pamfal matlonmimrai rairhyallq\rmtlpalmml mppbanicalsstimulus, which had been

—

U
I
J

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



(Plantar Test, Ugo Basil e Biol ogical Research
Apparatus, Conerio, Italy) fitted wth a mni canera

waQ Woymsd?e proper placenent of the infrared heET/ERARP07953
the hind paw of interest. The tinmer which nmeasured the
duration of reflected infragged Iight by the hindpaw
was started by the investigator and stopped once the
ani mal shook the affected paw A cut-off was set at 16

whichcihe WA ESpEnEE i WASTANE bTHa RPAEE (Rapl B wal
W}QE . the PW
thresﬁ@? bt al ndggglérjf’e% gﬁs{g@ﬁg(ﬁ?ﬂh%ag%npouﬁldngf eiarrpl e
94. The given PW values (in seconds) are the nean
Two S5V EAEA 3 She e Fhol s TP ek e Yot Rhting o our
male @f57B%V\ﬁ)ce— |r62au %Fodéise blagéhﬁ‘@PW'T JaRReqBL) | Qe dbtérhﬁned before

time points and 6 h after injection of
surgecyrfrardeduction @fgwemsopatas: paia ther.eundeas gm_er angsthesia,)in all

orourlShETRIFGe o Eb 8 T BUERE -2l b Afensecta. wi

the suraPhérvé. |ewmﬁacﬂébapai hétve iBfa, ($m|)secmrsjmbdeb®mémdpamuc
test 1 with the compound of exanple 94 In Figure 1 the

pain, taqiite alldyséa develﬁ@eﬁﬁamMIWWItU@stWQtH%Sn%‘EPnr}?f‘(%éf?niect'on in
t
the hl\gg ﬁévvv\? ﬁ%&%fa%\j@ﬁwf ?és&%(?gg\[?m%ﬁhséé)g%t%g@; lﬁ)fng )((:F)Efrﬁwrﬁ)eyp over
the corplete bbsédviation iperied tof thhe ekperdmeafjeenan; BL:
determ nati on of baseline val ue before injection of
carrageenan; : 0 ng/kg body weight (control); 1

7 day@f{(&g E%ﬁ/ E&Satelsé befdte/deniARMALIBR I Bhe test coﬂrﬁ)olgnd i.e. at

or the statistical analysis
the tlmeIQJb,smvaEHrgIoupsd’Wiﬁ valuesaiges défiermined fon the ijuteg ipsiaienal hind

paw SRR TE IId SRR DI AN TRel Ahel iRsdefdigiBund or
vehickAvE& adhfinistdred to tRe RRIMAS o?éllbeW%é\fégii |h e st gfods, mice

carrageenan. A repeated neasures way ANOVA test
recel\(é(hﬂ:@Q) pl/ie @ahoﬂa'rwe@htj of apeapensiag £ m%&Sﬁ sempound rt%)/ehlcle

erfor
TR P LHAAEE FRuFE T T b8 fREAL pramaceutal
exam?legA) fdrcaiining aWdwigecsTriphryficnbedy \A@igﬂt)efﬁdQO\a@/I@bedy weight,
0 |nvest|gate the effect of treatnent for ea

respegtively. InAherantiol groupe Sicqapalpdoystyreseivgyd 1tQQeIJ'/10 g body weight
of vet{ﬂglgm rf’éodf hi#he W?n@@t%ﬁ€r£ wﬁ&ﬁéftfo‘?\l PYPYRIRRvere

groups. istica cant
determiviéd.hyper al gesic effects were observed at a dosage of
3 ng/ kg body wei ght and a dosage of 10 ng/ kg body
wei ght of the conmpound of exanple 94 from1 h to 4 h

Table?$ tBhtahX fHRICRABHaILBS BBIdiREY 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.



As a quantitative neasure of the efficacy of a test
conpound over an extended tine period, the area under

waQ ne/e4e (AUC) of the PW val ues for the ti mCIPER20084007953
from1l h to 6 h after injection of carrageenan
(AUCLlh- 6h) was determ ned fé)i each paw (N = 6) for the
test groups and conpared with the AUClh-6h val ue of
the PW. val ues of the control group (N = 6). For

Tablegh N FaB&s: SEM A arpiio) oPtAmesttes) 25 B elimeound of

for conpari son of the test groups with the

exam@%ﬁ?rol group. Table 2 contains the nean SEM of the
i ndivi dua|l AUCLlh-6h val ues of the PW val ues obt ai ned
Lpetlest 1/ ] d of exaﬂ%rﬁl &E%rﬁra?ateral aw
Doskg%n of i nlmJ\;?%Efgﬁ%a 1h- 6h val ues r@\[ val ues P
(mgdib; ained |n test 1 with the corrpound of exanpl e 94,

g statistical findings (1) ns: npi. significant; ***

bodysiigni fi cAKP® p < 0.0001 (ANOVA & Dfffett) The
we.mleé Srewn 'ﬁ‘hTabt‘FrS 143nd éhando'ﬁl gue l2h 4h 6h

nstra he conpound the ipventjon

ubstans. H.b@ *ﬁésw 84 PVBS5 bp.avl R4 £7Y|4. 281469 |4.55 |4.58
herjmal " hyperal gesi p dur|ng af |east fours hpurs fafter

(Controfi ngte oOral adtin|strati ean and havé al ptonpuhced * *

A R N e A R LR = )
Tam 145 [ERBRPTRS, 4 B8 002, 12 REPLOALI06 e 85, 461 |42

neurppat hi cypaj nythe ef fpck op kactike pl kodynka,| at+ +
pai nful sensat{on after nor fral | y| not pai nfu

A I
mechighil¢al 0.1 ﬂsz 0.0 (h1ha-B8eiP.Mhdifbdd jhOA - Hy |0.13

Ao

paw-by—sttgreal—teston—or—thersciattrc nerve, 7 was

3@et efhToell. BY (®A0uf4.66 14hE1pHidi 4989 aldkB2t [#-84hA. 70 |4.55
(PWI), ,i.e tha xerted force|l (gxpyregsed in grans) at

whi ch ?he rmusa v%itwd?ew i ts hi %d pa%v. Tact| e - *

al | oyngalg@g t@uer nd.ned|@t7bm.b8hjma3 ppovs0 o ¢0 (0.19 [0.12

ipsilateral and contralateralito the |lekion
det ermi ned subsequent to surgery, with the automatl c
von Frey test in which the plantar skin of the hind
paws was exposed to a pressure stinmulus of increasing
In Figufé 2rthe tiynelpoligeof ghemears PYWIT saldespbtaindd dn test QlwithT e

comp%%&%%;%B&"%ﬁéﬁ‘%b%&d@%?&%@v{n fodanial thras el PV in
gramg Wi i 080 d;?rg a?teF%aﬁHﬁlgterloﬁ ﬁFféslt %oﬁ#gﬁﬂﬁrﬁ@ehm BL:

st groups an ne control group of aninals were used
detemmwtlarmfsbaeﬂmg vafuef beforeraligge0p 1Btjuieckipsilateeallpaw; cl: non-

|njure%eq%l§§@|atera %lalwneoLWI; aI uﬁ(S tgoBéi) we|gh?|l(zcon ro ned 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



surgery. For induction of neuropathic pain then, under
general anesthesia, in all groups the two major
Whr0ame43dsS of the sciatic nerve were |igated arRCT/EP2008/007953
transected, with the sural nerve left intact (spared
nerve injury, SNI). In thisggodel of neuropathic pain,
tactile allodynia devel oped conpletely within two days
after nerve transection in the hind paw ipsilateral to

SURLINE R SRR
a Wi RemipiBmentaty @anfysif Was doneds rr){ve§t|§'§@|ih%t éffect bt treatnent for

adm ni'stration of the test conpound, i.e. at the tine
each @inte point.a Dugneu;sgeslvwas alsgddo wtudy thetnatential diferencesbetween

e b B 4 g S RSy 2B 418k s

were @bsERRdWte BeSadtdti B hed/kg 8ddy Wvdidtet festhmeh o arrhhy aby dosage
gavage. In the test g yﬁp@ ftmce received 100 m /10 ¢
A

of 30 mgﬂxgdmdgmeught ok ef adménisteationcehths aampeund of
e MZ/ T80 conprising 0.3 ng/m or 3 ng/m
exam%’g]g%ar ed as described in phar maceuti cal exanple A)
for atta| ning a dosage of ng/ kg body wei ght and 30

body wei respectiv In the contro ou
As a fietaies mg%ot ook Deacn 062 Mt 0 tgpded time

period elh!e%rs? MHdLPthe Me \;%Ute) &k the Z?r‘ikgw@ugl IaW'Iel'/alueg Ifor tge time

dm ni stration, were determ ned
period droinail rista Bd SR&T admhinissratibn aif test Qomncemd QT wehi¢clet(AC1h-6h)

f 4. The qi PWF
was dERGIONSHAGT HeSPREAIA SaMS & SR eraUE A g AL ale
subtrﬁéteﬁ heork e VBREUWRBRAMEJRSF fH éB?ﬂrdl‘étbeltdéWsJ Srthbafapidbroup to
paw and the contral ateral hind respectively

give DeltaAlde 1hrmualues ferreadhaiiost Ebege@uu% (meam i) @btamed for

the cRRRTd of Bk o4 el BNERBCIARE 4 Shufliefia ™yt frag pegformed
with &1-WaPANTVA téstdfdsed ciitieDekaAUCAR-6H vilaes. Bothdusages of the

or vehicle, as well as the baseline PW val ues

comp@@ndrqﬁqxamn&%%r 3 rag/kg dodym@ipbt and R Angisgbagy) VM%'Q?"[ achieved
sion Rl i Eh 08 A S5 531 o M e mayn o
vaI ues obtained in test 2 with the compound of exanple
depi ct Y- axi §: it hd | . t.h P
Tablq 4, WeamielieAl 4.6 aluesion BHFL Ve es CoiRrH T k2w

compg) nﬁ%?tex% 09d, 8 sYéif%'hEéleﬁno%gﬁ determ nation of

sel1ne v ue be ore surqgery; injured ipsilateral

Ba¥aad! || "RIoh! BARATEIABHE H oSttRflcal * O MUl kg body
i contro
(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 o

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



body weight il; : 30 ng/kg body weight il; 0 0: O

ng/ kg body weight cl (control); o o : 3 ng/kg body
wowiogm34eY ; D D 30 ng/ kg body wei ght cl). ForPGIEP2008/007953

statistical analysis, PW values were used in two

ways, first with a 2-way ANGYA test based on the PW

val ues and second with a 1-way ANOVA test based on

area under the curve (AUC) values for the tinme period

The rggfcshown: TaBR: A AATRUE00R, 2 FERRMAAT LI Frasteafal

reducilbﬁ"étr @%@g confhiERNRIEATLITBARIHIES! dIREYATa ddrm@ at¥@ast fours hours
performed on PWneasurenents. In caSe the interaction

after a single ntahadmlmstre)lomas\dsthas the LY lof the eemppuads of the
ner t%éﬂ% enentagy ana ¥S|S was done to investigate
mvenp% FFNI RO Reh P’ PP each tine point. A
Dunnett's test was used to study the potentia
di fferences between the control group and the test
Brief desniiptionsf grawingsal | y significant ant-all odynic
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
Figur®adghows iettirhe Qﬁuﬂsdbﬂtheﬁnéa@btaw witisiranias tatandyo(PWIL) obtained
t he compound of exanple 94 uantltatlve measur e
'nPhQﬁnquPQﬁﬂ”%ﬁéyWUhtﬁepegﬂxﬁﬁﬁhﬁ 94%an ext ended
time period, the area under the curve (AUC) of the
i ndi vidual PWI values for the tinme period from1l h to
Figuré 2rshafwsethedtine nbatsead)ﬁ the rméan patv wid:lmramdtMeslv@di(EM)

s ter or the ipsilater ams of
obtainéeb i RASTIRCRRg IS Withdhe Gamrovelist Semiete Pom « he
val ue detern1ned for the contral ateral paws of the
same group to give DeltaAUCLh-6h val ues for each
group. The results (nean SEM obtained for the
conmpound of exanple 94 are given in Table 4 .
Statistical analysis was performed with a 1-way ANOVA
test based on the DeltaAUClh-6h val ues. Both dosages
of the conpound of exanple 94, 3 ng/ kg body wei ght and
30 ny/ kg body wei ght, achi eved significant inprovenent
over the control group treated with vehicle only.
Table 4. Mean Del taAUCl h-6h val ues of PW val ues
obtained in test 2 with the conpound of exanple 94,
and statistical findings (1) *** . significant, p <
0. 0001 (ANOVA & Dunnett)The results shown in Tables 3
and 4 and Figure 2 denonstrate the substantia
reduction or even conplete reversion of tactica
al l odynia during at |east fours hours after a single
oral adm nistration and thus the utility of the
conmpounds of the invention for treating various types
of pain.



Brief description of drawings Figure 1 shows the tine
course of the nean paw wi thdrawal |atency (PW)
WhnoaD43deh i n pharmacol ogical test 1 with the CRGHBRAIER/007953
of exanple 94. Figure 2 shows the tine course of the
mean paw wit hdrawal threshodgl (PW) obtained in
phar macol ogi cal test 2 with the conpound of exanple
94.Clains 1. Use of a compound of the forrmula I1
. Wherein A is phenyl ene which can be substituted by one
Claim§; nore identical or different substituents chosen
from hal ogen, (G -C 4)-alkyl and trifluoronethyl; Rl
is chosen from R7R8N and Het; R2 is phenyl or
1. Usbef arannpgdurnchofcthedarmblatln be substituted by one or
nore identical or different substituents chosen from
hal ogen, (G -C 4)-al kyl, trifluoronethyl,

trifluo emet joxy, ®iido, cyano, (GrC4)-alkyl-0O, (d-C
4) - al kyl)-CO-NH and\fC -C 4)- alkyl-S(O 2- ; R3, R4,
RR2 i chAar8.i Qdependent of each other and can
be i dg oN di ffeRent, are chosen from hydrogen,
hal ogH Ci-C4)-alkyl, trifluoromethyl, cyano and
(g kMH-O-; R7 is chosen from hydr ogen,
(GCi-CA)xyal kyl and (C3-C5)-al kenyl; R8 is chosen from

(Cr 4)Ral ;ﬂp;QO’-C 4)-al kyl -O- (G -C 4)-al kyl -,
di((G-C4)-gkyl)N-(Cr C4)-alkyl-, (C3-C5)-al kenyl,
(C3-C7)-cycl oal kyl, (Ca-Cr-cycl oal kyl - Cd- C*-al kyl -,
phenyl - (G -C 4)-al kyl -, indanyl and pyridinyl-(C-C
4) - al kyl -, wherein cycl oal kyl andpyridi nyl can be
wherejllpst i t uted by one or nore identical or different (CrC

. - | 3 it on i . i

i v S S SIS B 00 by o8 SR difen

substite¢etsaipske from bhlogent (C1E4pakyband trfluogemethydl  or
different ring heteroatons chosen from nitrogen,
oxygen and sulfur; Het is a residue of a nonocyclic

R' is EhOBSPRORCRIPNBARSH&d or 7-nmenbered saturated or
partially unsaturated heterocycle which contains a

ring nitrogen atomyvia which the group Het is bonded
R s bl Yo oo e YOpE Ry v B aggantal o
differ@mcsubshifugntaVBresemfromehalogénir (C4-Cy)-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



atom can carry one or two oxo groups, and which can be
substituted by one or nore identical or different (CC
WOR00aD43¢dS substituents, and to which a benzenePGT/FRROGRAIVTISI

be fused wherein the benzene ring can be substituted

by one or nore identical orggifferent substituents

chosen from hal ogen, (G -C 4)-al kyl and

trifluoronmethyl; in any of its stereoisoneric fornms,

m xt u t er eoi soneri.c forns an t' 1 0r

pyricigyisieyobs substed b eRa r due idantea AerBiTeNy Ga-Caaiky
substﬁg@,lﬁgacturl ng a nedi cament for the treatnment of pain.

. Use according to claim1 of a conpound of the

fornula I, vvhereln A is 1, 4-phenyl ene which can be

sub titute one or t I den
neterdabisi4 i oh 8 Eaicvbliy FnB g e Panempe e Riamatig
heterb§yd|’€§vh|dr|ﬁéont§m% SrRSHONG RenBcaliafifferehe rifg Hefdieaiins chosen
nbered or menbered heterocycle which is
from Elﬁpgﬁat@ﬂ/%ﬁ'da@bﬁtﬂﬁifns a ring nitrogen atom via which
the group Het is bonded to the group -A-S(O - , and
whi ch can contain one further ring heteroatom chosen
Het i & peRitié bPEenonceycie B-merhiited Us-nvdraberied driansambered
atom can carry one or two ox0 groups, .and whi ch_can be

satur%t@asqr.nan@!y wisaswated hﬁtﬁr@cy%mfﬁlv&wor&amm fiag giifogen atom via
whlch(tt é'l-?étlfé/bo 4o5td fHée{;‘rto% {U )29fard Which can contain one

Oommeri c orms or”a 23f " st er eoi SOMeri ¢
furthérwmgmetercm’otymrdtosen from autpirg&n @prgem: ahd)suéfucwpeaé]h éhe sulfur
salt thereof. 3. Use accordi,n 0 of .cl
atom S35 caKYIRGLIED BYO BFRe ALV Caiber iR tRUSR b HE or more
|dent|€QIe<5Pyd|ﬁQ|ren'F C‘Zﬁé ld,ll B HRuEARE, e tb\hﬁlc‘f'\@%hiéﬁe?ﬂng)éan be
e, two or ree I dentical or different substituen
fusedohknsrem theolmenmln@gmg cgrche Gubptitutéd by @ne or more Identlcal or

aforgours BT Hosert KadiatbdSn J i 4 agd ol

and R6, which are independent of each other and can be

identical or different, are chosen from hydrogen,
in anyaf @gﬁareqlgpmgrm)for@nsgﬂr am@d(:(g of@tagquqmenqjorms in any ratio, or
= onyBFATIEAL 6 S5l e, B RIRBIAL AT S FETRERA for e
treatrh@ttesf@aiiom chosen from ni trogen, oxygen and suI fur or

two ring heteroatonms one of which is a nitrogen atom

and the other of which is chosen from nitrogen oxygen

2. Usé%%cén‘&iﬁ%p clafn AN £Eoin Pﬁuﬁ&%?% RN £ wl%rgﬁv or a
m Xt ure stereol soner ornms 1n any ratio,
A is 1,4-phenylene which can be substituted by one or two |dent|cal 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. 4. Use
according to any of clains 1 to 3 of a conpound of the
WG 203493 wherein A is unsubstituted 1,4-pherBGTEER2008D7953

is Het; R2 is phenyl or heteroaryl which can both be
substituted by one, two or gdree identical or
di fferent substituents chosen from hal ogen and (CrC
4)-al kyl; R3 and R6 are hydrogen, R4 is chosen from
hydr ogen, hal ogen and (G -C 4)-alkyl-O, and RS is
chosen from hal ogen and (Ci-C4)-al kyl -0 ; het eroaryl

in any &f ig‘ngr% v He 3 m@&@reaoff ﬁéié&’ébrﬁén@forms in any ratio, or
5- IMe ere aromati ¢ heterocycle which conprises a ring

a physidlogically atceptablel saliéhéngof.her ring het er oat om chosen
from nitrogen, oxygen and sulfur; Het is a residue of
a nonocyclic 6-nenbered saturated heterocycle which

3. Us€ %t:afdﬁg ﬁ) éhw 8f Blalrh®dedhdp @mavdoanwu@oftth@ fafraula (Haherein
I's bonded he group -A-S(O 2- , and which can

R? is pbemion PetesoR wihieh ﬁan@oﬂebeﬁéaswquwatenefWb&%@mentlca'

o @G MRS R MRS SEPR SSRGS

tvvo three or four |dent|cal or different (CrC

al kyl bstityents;.in an its stere0|s
two of rouge R R xRUABAG afech P%m@nﬂé ¢ GIRIS| qgr%@foups R’,

R* Rg%{ijs ¢ Qhich FéylﬁH?é&%&ﬂl4%##(%@&?&%&603@5% &M EPbr dlfferent

e’ accor a conpound
are clmésdrh&orhdtyu.nbgeri hdi@gmn (CnaBy)-alkyl and (C4-C4)-alkyl-O-,
2- (4-chl or o- phenyl sul f onyl am no) - 4, 5- di met hoxy- N (4- (t
hi onor phol i ne-4-sul fonyl )- phenyl)-benzam de,

heterﬁ l% ‘%:?%&@B?QH@B&%WB%H%T% aforhsticShetefodicieivhich

I ne- 4- sul
comppbesuph)a-rmgsqeiemathmmhmenzfmmcmtrogen oxygen and sulfur or two ring

heter%tlomﬁ)pn% 8f ﬁ/ﬁéﬁ?ﬂ |§8@{@ rtfgl ﬁphen%n%oéﬁzggﬁgy éﬂﬁhﬁﬁ)ls 'c\:lﬁt() er( from

mtrog'éhCBk%éh and 3uffadi et hyl -i soxazol e- 4-sul f onyl am no) - N-
4’ (c1’s- 2, 6- di met hyl nor phol i ne-

4 sul fonyl) - phenyl ) - benzam de, or a phyS| ol ogi cal ly

in anyeﬁfjﬁ%%%?é? 88® szfg § OJr rq\ixtugésgfaﬁé rﬂ?rié fbtrﬂ'l(;éyinqny ratio, or
a physic?eqioRI acdeppatlo s@&&b@ﬂe@fed with a chr oni ¢
nmuscul oskel etal di sease, pain associated with

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-;



menstrual bl eedi ng, pain associated with a joint
di sease, inflammtory pain, pain associated with
WORMPDHE scl erosi s, pain associ ated wi th neurR@L/EP2008/007953
pai n associated with a carcinoma, pain associated with
a sarcomm, pain associated gth A DS, pain associated
W t h chenot herapy, anputation pain, trigem nus
neur al gi a, headache, neuropathic pain, pain follow ng
an injyry, post-operative pain, pai soci,ated W t han
netergamhBichaeegitam thBabaaviand 5 iyt cba tar e reH afbmatc
heterb%}’&é’%‘t‘brﬁéﬁrﬁﬁﬁé’eé RRGURIbEN afdm AR Sh RIS riAg Hetéroatom
pain. 7. Use according to any of clains 1 to 6,
choseashfromi mitrogen nexiigearand sulfurf or the treatment of pain
associated with a joint disease, inflamuatory pain or
neuropat hic pain. 8. Use according to any of clains 1

Het id & rdsidudBfAehdnddiRIiEBdheABRIEd satdrafedi iRtetdcgalen®@hith @ontains a
pai n associated with osteoarthritis or pain associated

ring nitragen ateomwiaovkich the greup Hebis hendesklodhaiaigur oA=x{{P)wf and

wict§ Pt 8o g BB BB e B s

whereif fth@ UHGH SdnPEar 8afty dheas taicaskogioips aand ahichusan be
i nflammation. 10. Use according to any of claips 1 tg
substituteghy ene, twee threaics dawidentical gy differept &irborakyrsubstituents;
post - her pes zoster neural gia, neuropathic pain caused
by nmetabol i c dysfunctions, neuropathic pain associated
in anywf its dierdsisomepiolfymesrarEatintureneisteretisornepaforms in any ratio, or
follaow ng a surgqgical, ,intervention or
aphyéi?é?ﬂi?ﬂg’r%‘iﬁ?pﬁﬁ‘\tgﬁéé thef§Chpat hi ¢ pain. 11. Process for
manuf acturi ng a nedi canment for the treatnment of pain,
conprising bringing a conmpound of the formula | or a
5. Usplagsoaling tcahy ¢f alateptldbldobalcomposndaff the fatafulaéghosen from

2-(4- SRt dlapyiagind A e a0 BPLEREMATB Bl 33ty

phenyIRbBhi&hidedm ni stration and dosage. 12. Use of an
activator or stinulator of soluble guanyl ate cycl ase

2-(4-gherompheryisitionylaginohbld(4ctoireA B-direthylemprrhalingrt-syifonyl)-
i ; ' to claim12, wherein the

phenﬂ&é&égﬁ%mgﬁgb%?&%ﬂde&?r eat nent of pain associ ated

5-chldvbt21-(5-cﬁIvr@mhi@ﬁh’éﬁ@QLﬁﬂfb?iyﬁrﬂinomeaeﬁprmmiline—4-suIfonyl)—

associated with nenstrual bl eeding, pain associ ated
phenyl)-pgnzamides@ndi sease, inflammatory pain, pain
Dot o Ol s a5 800 _
5-ohl B S e Rl e RS OL N Qs Rl |
morphslines4 auifdnyl)-pheaylj-beoramidegai n associ ated with Al DS,

ai n associ ated,wi.th chenot herapy, anputation pain,
ora F&W?@é‘?ﬁ'?ﬂ,g’ Wﬁ%?é?ﬁﬁ@%@é@he, neur opat hi ¢ pai n, pain

follow ng an injury, post-operative pain, pain

associated with .
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



an attack of gout, toothache, pain associated with a

j aw-bone surgery intervention or acute herpes zoster
WQai0m043295. Use according to any of clains 12 aR(I/BER008/007953

wherein the nedicanment is for the treatnment of pain

associated with a joint disggse, inflammtory pain or

neur opat hi ¢ pai n.

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.



