19 DEC 2008 | Pharnmceutically Active Sul fonam de Derivatives Field of the
i nvention The present invention is related to sul fonam de derivatives for
use as pharmaceutically active conpounds, as well as phar rracje#lbgﬁgém
fornmul ati ons contai ni ng such sul fonam de , derivatives. In part ¥ t he
present invention is related to sul fonam'de derivatives dis- playing a
substanti al nodul atory, notably an inhibitory activity of the JNK

(Jun-Ki nase) functi on Rharmadeutipally dstive Sulfenamideidenihitivesar e t her ef ore
particularly useful in the treatnment and/or prevention of disorders of the
aut oi nunune and the neuronal system The present invention is furthernore
rel at ed t o Rigldef tielihbeniam de derivatives as well as to nethods of their
preparation. Background of the invention Apoptosis denotes the conplex
cont or t i onsIh§fpreseat inEeniionrie relaigd do guendmeide dérivatives forase as phamueegiveBy t he
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cide, the chromatin condenses an
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in ensuring that .t he.nervous .system devel - ops normally. It appears that
the death m&@\?&?%‘ﬁ?‘ﬁﬁpﬁm depends on the size of the target that
they innervate: cells with fewer synaptic partners are nore likely to die

t han t hosBaékwabuddeofehd RiveRGomUl ti pl e synapses. This may reflect a process,
whi ch bal ances the relative nunber of pre- to postsynaptic neurons in the
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clearly not a pathol ogi cal process, it makes Sense I's act ual
cease to eR¢sf evemisgampbapbsesead: occurs via either apoptotic or necrotic

processes fo i raynat i rve. injury or during. neurgdegenerative
di seases. ‘F\/UH@?F@%%%&HF? 5’?@3 %?’E’F?F@gs pro-phagocytic signals. The whole

apoptotic cell then fragments into membrane-bound vesicles that are rapidly and

neatly disposed of by phagocytosis, so that there is minimal damage to the sur-

rounding tissue.

» The cell then separates from its neighbors.

" The nucleus also goes through a characteristic pattern of morphological changes as it

commits genetic suicide, the chromatin condenses and is specifically cleaved to frag-
ments of DNA.

Neuronal cell death plays an important role in ensuring that the nervous system devel-
ops normally. It appears that the death of developing neurons depends on the size of the
target that»they innervate: cells with fewer synaptic partners are more likely to die than
those that have formed multiple synapses. This may reflect a process, which balances
the relative number of pre- to postsynaptic neurons in the developing nervous system.

Although neuronal cell death was assumed to be apoptotic, it was only recently that



as key players having a role in driving neuronal programed cell death.
Anmongst the conponents |eading to neuronal apoptosis are nenbers of the
SAPK/ JNK being a sub- famly of MAP Ki nases (MAPKs). MAPKs :‘19DEC-2m3
(mtogen-activated protein kinases) are sgerine/threonine kinases that are
acti- vated by dual phosphorylation on threonine and tyrosine residues. In

manmal i an . . t . least three separate but parallel pathways
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excitotoxicity_ induced apoptosis in
results in the phosphorylation of inducible transcription factors, c-Jun and ATF2, which

then act as either homodimers or heterodimers to initiate transcription of down-stream
effectors.

c-Jun is a protein that is forming homodimers and heterodimers (with e.g. c-Fos) to pro-
duce the transactivating complex AP-which is required for the activation of many genes
(e.g. matrix metalloproteinases) involved in the inflammatory response. The JNKs were
discovered when it was found that several different stimuli such as UV light and TNF-o

stimulated phosphorylation of c-Jun on specific serine residues in the N-terminus of the

protein.



canpus and nore inportantly they display greatly reduced epileptic |ike
seizures in res- ponse to excitotoxicity as conpared to normal animals
(Nature 1997, 389, 865-870). Mre recently, it has been repo?ﬁeﬂf&m t he
JNK signalling pathway is inplicated in cetl proliferation and could play
an inportant role in autoi mune diseases (Immunity, 1998, 9, 575-585;
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the TCT-mediated signal, a co-stimulatory signal is provided at least partially by the

ligation of CD28 expressed on T-cells with B7 proteins on APC. The combination of
these two signals induces T-cell clonal expression.

After 4-5 days of proliferation, precursor of CD4" T cells differentiate into armed ef-
fector Th cells that mediate the functions of the immune system. During the differentia-

tion process, substantial reprogramming of gene expression occurs.

Two subsets of effector Th celis have been defined on the basis of their distinct cytokine
secretion pattern and their immuno-modulatory effects: Thl cells produce IFNy and LT
(TNF-B), which are required for cell-mediated inflammatory reactions; Th2 cells secrete
IL-4, IL-5, IL-6, IL-10 and I1.-13, which mediate B cell activation and differentiation.
These cells play a central role in the immune response. The INK MAP Kinase pathway

is induced in Th1 but not in Th2 effector cells upon antigen stimulation. Furthermore,



The principal drawback to the use of peptide inhibitors or antagonists is
the problemof |ow oral bioavailability resulting fromintestinal
degradation. Hence, they nmust be adninistered parenteral |y &h@ DEO2003 Y,
peptide inhibitors or antagonists are freguently viewed by the host body as
in- truding material to be elimnated, thus setting off an auto-immune

response. bt 4d | ectd f 1 he present.inventi taq. provide
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in particul F“B‘Fm%ﬁ&lpaéhw%}ﬁﬁl%%mt wals irtherbalace of Thi andl@h8 imkt i s
notably a | ' e jyivention to provide relatively snall
nol ecul e c%%c%ﬁdnégnﬂ%%ﬂ%}g@%i %?Wabl e to nodul ate, preferably to
down-regulate or to inhibit the JNK (Jun kinase) pathway so to be
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medi at ed by tage JNK function. Mreover, it i's anobjective o present
i nvent i on %Y HBFRRORSPHERS. 5. JNKpinsgraetingproteini 1 {HRH), whichds kdislbgioalcal
com pound ' an obj ective of the present invention to
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di seases, pkldfoaginbhoh mAiap iddd BaPe B conditled ' 'ini:%b" i-nal |y an
obj ective of the_present inslgﬁtb?{t(l)n to provide a ﬁeﬁ%%’e%r Hga{%fg%?rrent
and/ or preWEit i iR Kansspatbway ravhole ¥agetyoddrybatks aretesssciated tith thiroi m
mune and/ or,the neuronal system Description of the invention The
af orenent i oned obj ectives have been net according to the independent
claims. Pre- &emctiteHIDpEpRRICT biS-Brotdhs Hdlont¥ bbd - clgims
whi ch are incorporated ?ﬁperewith. _rhe fSoI.I é’vﬂgﬂ%g]reggjs’algﬁ%%p%?g%eewm
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conmpounds accor g he inyeption and are intended to apply wuniformy
t hr oughout t he g%&%ﬁﬁ%%?fooq‘%ﬁ?ﬂ“bf%ﬂsﬁé‘%ﬁ?ﬁ]?ss an ot herwi se expressly set
out definitionThe Qeplikes ate RAORATS dRETa Hobi S ORI ~alkyl" refers to
nonoval ent al kyl g?%%ps having 1 to ?agﬁggﬁ@%béﬁgp%uf%%m%nf
exenplified by giostips Hoehbrsn menibrine, et hyl , n-propyl, isopropyl, n-butyl,
refers to an

i sobutyl, tertsbutvl,. n-hexyl and the |jke. "Aryl" ~an
unsat ur ated ar o;ﬁrﬁ? P%nfﬁlaghb%é‘%afﬂ&t‘bﬁh%‘ﬁe 8f Pentiggimhibiorsor @atagoniststivthe  havi ng
a single ring (groBlerkBEMW brAlbi Ll L 0gs { & d.. naphthyl).
Preferred aryl pr| ncl ude pheflyl l%%%hﬁﬁagﬁgg%%ﬂ} @ﬁ%ﬁ%ngﬁﬁeg?%tlpﬁ%gr}/ce,
" Cll- Cg_— al kyIb ar Eh:eynmftbcgﬁm;ini@fe;ﬁ?;aéﬁqﬂ;llgmﬂmangvi ng an aryl substituent,
i ncl udin enzyl .. n an e like.

9 . gepftld% 1refmg1to?/s or antagonists are frequently viewed by the host body as in-

truding material to be eliminated, thus setting off an auto-immune response.

Hence, it is an objective of the present invention to provide relatively small molecules
that avoid essentially all of the above-mentioned drawbacks arising from the use of
peptides or proteins, however, which are suitable for the treatment of a vaﬁety of dis-
eases, in particular of neuronal or the autoimmune system related disorders. It is notably
an objective of the present invention to provide relatively small molecule chemical
compounds which are able to modulate, preferably to down-regulate or to inhibit the
JNK (Jun kinase) pathway so to be available as a convenient method of treating diseases
which are preferably mediated by the JNK function. Moreover, it is an objective of the
present invention to provide methods for preparing said small molecule chemical com-
pounds. It is furthermore an objective of the present invention to provide a new category

of pharmaceutical formulations for the treatment of diseases, preferably mediated by the



"Heteroaryl" refers to a nonocyclic heteroaromatic, or a bicyclic or a
tricyclic fused- ring heteroaromatic group. Partlcular exanples of
het er oaromati ¢ groups include op- tionally substituted pyrldyll 8\DEoO b
furyl, thienyl, imdazolyl, oxazolyl, isox&zolyl, thiazolyl, isothiazolyl,
pyrazolyl 1,2,3-triazolyl, 1,2, 4- triazonI 1, 2, 3- oxadiazolyl
1,2, 4- oxadlanqkwmnc 2 triazin
1,2, 3- tr|a2|nyl 6§%Zg§3?§ﬁ?y§39g% ﬁ;%f%éBE%Eo]§§&#¥k \ﬂ%%?ﬁf dﬁ%t
benzot hi enylt eb@ﬂ@ﬁu@ntlaad@h‘yrqven’sm obchaeasemtlmnmle,caumtbly)dmordér@ of eted é/dtmm-
3H-i ndol yI, ben2|n1 azol dazo[ 1, 2-a] pyridyl, Dbenzothi azol yl,
benzoxazolyl ngﬁﬁﬂ§?& Wﬂ% I|nyI pthala2|nyl, quinoxalinyl,
ci nnnol i nyl napthyrldlnyl pyri do[ 3, 4-b]pyridy|, pyrido[ 3, 2-b] pyri dyl,
pyrido[ 4, 3 DEC 2C03 6 b]pyrldyl qui nolyl, isoquinolyl, tetrazolyl,
5,6,7,8- tetnﬁﬂgmnmgnLﬁﬁﬁbegﬁmﬁ 7,8-tetra- hydroisoquinolyl purinyl ,

t d |, b, I .h I b lyl. "C1- | kyl
beter oaryi + TH et itions SabiFRYAS ré{z@,a%f%%%q%ér i the mﬁn@ﬁbmm-
i ncl uding 2- ﬁ%&'eﬁﬁoﬁ%ﬁent@m%@h?&ﬁ'vﬁﬁﬁﬂﬂe d%) dei cgaﬁ.?!:, Wme bt 0

like. "Alkenyl" refers enyl groups era
car bon at onthesgwiithhavi ng at least 1 or 2 sites of al kenyl unsaturation.
Preferabl e al kenyl groups include et henyl (-CH=CH2), n-2-propenyl (allyl,
- CH2CH=CH2) .an he.like. ers ta alkynyl groups preferably
havi ng from@etdfﬁ’hgw&gr%ﬁg@ﬁbﬁé {m‘a ﬁa\n%g ofithe azios ¢hemicakrpgieties andkyny|

unsat ur ati on C 0 rgyl
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i ncl udes Clln[ibrlal)kgbroughbat&h kpediﬁmlenmd&ﬂalhls unldsd akobthalwigk eﬁ;ﬁRﬁéEslyQEt out

"Cl-C6-aIky et eroar | ox refers tothe group - O ere
i ncl udes " %B‘ %desgpmagl dﬁ%@ﬁt“’%roaryl " Cl- C6- al kyl aryl

" Cl- C6- al kyI heteroaryl " Al koxy refers to the group -0-R where R

incI udes " C¥cCgza 1ﬂregrr tAh¥ho a@éta{]ﬁrtl o | Kyl aryl " or
"Cl- C6- al kyl hetseé%gr yl" .S Pr ef eor‘; eél g{'&l S%é%‘? |l(r}él6u§}b %gatgm tém
exanpl e, netswsempliieddygroppremuch ps armh)tlhethyl kepropsil ksﬁpmpyr lﬁodmtyl 1§c%f.1@lls to

the group - %p? re R incl des "Cl- C6-al kyl " or aryl heteroaryl "
or "Cl-C6-a &§ ‘E?% €al kyl heteroaryl”. "Ani nocarbonyl refers

to the group - C(O)NRR‘ V\/nere each R, R includes independ- entIy hydr ogen
or Cl- C5- al kitylOrefarsytb aBRunBRLAKRAYinaBE ca@%@@m‘l%r% od% of frbho 6 8 14 %b& atgfis Y/

heteroaryl ", "Acylam no" refers to the grou N ere eac
i ndependent hV»’lﬁgarsglgI@a,ng(ﬁg mnmoam#tlplemondmsyd tings (¢.fetaphtdhal)y Preferted

" Cl- C6- al ky | K "Hal ogen" refers to
fluoro, chioro, Cg henﬁdn%gﬁylaﬁb%n&eny e tike.

“Ci-Ce-alkyl aryl” refers to C;- Cf,-alkyl groups having an aryl substituent, including
benzyl, phenethyl and the like.

“Heteroaryl” refers to 2 monocyclic heteroaromatic, or a bicyclic or a trieyclic fused-
ring heteroaromatic group. Particular examples of heteroaromatic groups include op-
tionally substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, 1,3,4-triazinyl, 1,2,3-triazinyl,
benzofuryl, [2,3-dihydro]benzofuryl, isobenzofuryl, benzothienyl, benzotriazolyl, iso-
benzothienyl, indolyl, isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[1,2-a]pyridyl,
benzothiazolyl, benzoxazolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl,
cinnnolinyl, napthyridinyl, pyrido[3,4-b]pyridy], pyrido[3,2-b]pyridyl, pyrido[4,3-



19 DEC 2003 7 "Sulfonyl"” refers to group "--S2-R' wherein Ris selected

fromH "aryl", "heteroaryl", "Cl-C6-alkyl", "Cl-C6-alkyl™ su%sti tuted

wi th hal ogens e.g. an -S02-CF3 group, "Cl-C6- alkyl aryl"™ or ™ Q-E@Myl
heteroaryl "Sulfoxy" refers to a group §-S(O-R' wherein Ris selected
fromH, "Cl-C6-alkyl" "Cl-C6-al kyl" substituted with hal ogens e.g. an

- SO CF3 gro ", nC-C6-alk aryl" or_ "Cl-C6-al kyl
heteroary! " HEMFH? ﬁu}(ﬂo%; 1%8%918? é'}/’tt%"bdpéﬁggg %ﬁ@‘?r@qmb& 5{1@&543“3-
" Cl - C6- al kyhydroisoqdwinglyl, h a -
"Cl - C6-al kyl het ecrloar;yl p.wjlgrye eernrdzlrl f%%ﬂg)%tzl kc}xxgﬁh%' 6H§%ﬂnzg %Bly h| onet hoxy,

thi oet hoxy,  and the |ike. "Substituted or unsubstl tuted" : Unl ess otherw se
const r ai ned GyCo Ryl beteraryld refets to Ka-Cj- amm/gmups;hmbgahmmw subgitagnye set

out groups, I aryl" and "heter oaryl
etc. gr oupsm(lgjaﬁ?11 ] olﬁha??thyggl&g\fﬁgﬁﬁ?t@ 5 J\ﬁflﬁdﬂ’%ﬂ)ﬁhb’bm@ thadkest i t uent s
sel ected fromthe group consisting of "Cl-C6-alkyl", "Cl-C6-alkyl aryl”

"Cl - C6- al KSAlkbsgierefarsith alken?pgl%pﬁbﬂé%}%lg’havﬁ% ﬂ&n@l 8% B4rbon a%l!ng?ni

secondary or tertlary anmi no groups or quarter-nary ‘amoni um nol
"acyl ", "adiAviigat leashd or 2 sitanof alkErasmunaaIalrahon y]l’referalﬂb hnxnylagrbﬁp%}ﬁhcl,ude ar yl"

o oo Y LR X B, oo BRSO

Alternatively sai d substl tution could al so conprise situations where

nei ghbor i ng Aoyl refersas bk yhal, %-ouggdﬁfegﬁgﬁyrﬂaﬁ}glg%ﬁﬁS‘irtﬁgr&%&bitg @Qﬁgct ans,

vi cci nal ctlonal substituents are 1nvolve
| act ons, 2 At cpdtes Oﬁﬂkmlsmsetumtmhsprdfm@} allaysyll @icmps &whﬁ@é &hg-or med

by ring cI f(ﬁglnstan ffort to obtalnaprotectlve group.
" Phar maceu?l éﬁ— 6850;5’ Z%@‘&Iﬁ)’ g?ﬁullﬂ‘éfxes refers to salts or
conpl exes of the belowidentified conpounds of fornmula | that retain the

desired bi slAegiaeferatd th¥igkoup J;elqto)ﬁmghﬁé é@{ncﬂ]{feg “éaldr"g ;!ilhﬁm é@f X %: are not

restricted to acid addition’s
hydr ochl or B aci;CagliyloyBimr¢ CaeCelalkglibdteroarylaci d, phosphoric aci d
nitric acid, and the like), and salts formed with organic acids such as

acetic acid ' tarta [ cC c acid, mlic acid
fumaric acide %ﬁ#efecfe%géf %{88%-{?‘303@ ‘%‘ere #e‘r‘?ﬁg’ides Ter-Gs-alkahnl arykoibet-
panoi ¢ aci droaajlgl‘fﬁlcC@@lkg], arpp‘i dfg‘lg,{t@grhﬂ?;p.ﬁétgm pht hal ene sul - fon| c acid,
napht hal ene di sul fonic acid, and pol ygalacturoric acid. Said conpounds can
1 9 DEC 20Q ], so. be admi nistered as % armaceutically acceptabl e

quat ernary ggﬁ"?‘ ¥ kefetiro e groper$bR Wheet R isdhides t'Ge Caralkyl i thrylSpechéteral | y

wher ein R R O R e S CrpS bR ookle Rrofefedubepingroups il

by way of example, methoxy, ethoxy, phenoxy and the like.

“Alkoxycarbonyl” refers to the group —C(O)OR where R includes “C1-Ce-alkyl” or
“aryl” or “heteroaryl” or “C;-Cg-alkyl aryl” or “Cy-Ce-alkyl heteroaryl”.

“Aminocarbony!” refers to the group —C(O)NRR’ where each R, R’ includes independ-

ently hydrogen or C,-Ce-alkyl or aryl or heteroaryl or “C;-Cs-alkyl aryl” or “C;-Ce-
alkyl heteroaryl™.

“Acylamino” refers to the group -NR(CO)R’ where each R, R’ is independently hydro-
gen or “C;-Ce-alky!l” or “aryl” or “heteroaryl” or “Cy-Ce-alkyl aryl” or “C;-Cg-alky] het-
eroaryl”.

“Halogen” refers to fluoro, chloro, bromo and jodo atoms.



and Z is a counterion, including chloride, brom de, iodi de - O al kyl,

t ol uenesul fonate, nethylsul fonate, sulfonate, phosphate,'or ,car box%aat e
(such as benzoate, succinate, acetate, glycolate, naleate, ed

fumarate, citrate, tartrate, ascorbate, cifnanpate, mandel oate, and

di phenyl acetate). " Phar maceutically active deri vat i ve" r ef ers to any

conmpound t hat strati.o Q the recipi ca e of .

provi di ng di é"@f P%r#ﬂ F8YR | YQO%-RQ \gl&qrpg(i{. s§ eﬁt?ﬂéwa IE3| &}> nheteroaryl”,
Dt oger 1Bt ceprantar %ﬁsﬁdt@@m}@ﬂiﬂﬂﬂ)%%ﬁs & b 246, B! At EYCE"

essentially en- antiomeric synthesis or a synthesis conprl 6

enant i osel ecalkylarsl’@p; “C\MQBF hetesoaryl’pl us of one enanti orrer in the or der

of at |east about 52%ee is yielded. In the absence of an enantioneric

The i nvent Vo KT BRI ar s R AR scletirdgren it Cae oty
surprisingl Y‘»C1L(CG-&R?P’%%&E!&H%Hhﬁélo%?f}s@’%‘%ﬁ‘—% @Fég{oﬁ‘ﬁ:' ity ”aﬁl?e(i%:faé@?

formula | are suitable pharnaceutic ctive ag ef f'ec
modul ati ng, “Ch-GaalkylanyBrortye,- (@kaalhylrlmgcﬂoatyﬂ’hg i nhi biting the action of
JNK's, notably of JNK 2 and/or 3. Ar' N (CH2)~ | X R At SO Y I The

corrpounds of. o Ia,,l ccordin t esent. inyentign. being sui t‘abl e
pharma- ceuti d‘é’ntr ’étsrtB &H “tsaﬁe‘?' i E%D R‘QFFU d&’cﬂ'a L dEple vaehntt y
from each otehsryPuh ST, ICH AR Iy o3 4o310 LAk Athe R Yary P X
is 0 or S, preferablyll@éﬁgy%y drozen orﬁae rg(%p’ F%?%nefﬁl?m r‘%rgrably
H or R forumiu@ﬁ@meﬂlox&,eﬁooﬂloumldthsﬂlkt‘ut ed 5-6- rrenbered saturat ed or
non-saturated ring with Ar'; nis an integer fromO to 5, preferably

bet ween 1-3.apn S ref 9.Y withi.n IS an
unsubsti t ut egugsrt&gtegﬁg @ﬁ{’t@gﬁdl %@W%@mﬁrﬁ%&j&%&@mt&n o tE%/cl ic
al kyl cont aisipiual subS@@EntOnR dbb{ré St Inheraly« o t‘r@gﬁﬂ] tom
within said rlngu uformltlt bond V\nthgﬂ?gksulfo gragcl?glo ormul’a |

thus provi df‘agyl” ame I@mrpmgmt@i@romps @nmmlfoealil)eble arhsnmtecbwithcffom Heo Srsalsent

:c g\r’ﬁﬂlt go?%gsxfﬁléné sQl'th%El 'ﬁdo'ng] the grogp & siéing fmalJ -C5-a IQC‘(;((? -8 i tl‘t"?‘Cb(al ow
Cs-alkyl heteroaryl®, “C,-Ce-alkenyl®, “Cz-Cs-alkynyl“, primary, secondary or tertiary
amino groups or quarter-nary ammonium moieties, “acyl®, “acyloxy*, “acylamino®,
“aminocarbonyl®, “alkoxycarbonyl, “aryl“, “heteroaryl“, carboxyl, cyano, halogen, hy-
droxy, mercapto, nitro, sulfoxy, sulfonyl, alkoxy, thioalkoxy, trihalomethyl and the like.
Alternatively said substitution could also comprise sitnations where neighboring sub-
stituents have undergone ring closure, notably when viccinal functional substituents are
involved, thus forming e.g. lactams, lactons, cyclic anhydrides, but also acetals, thio-

acetals, aminals formed by ring closure for instance in an effort to obtain a protective

group.

“Pharmaceutically acceptable salts or “complexes” refers to salts or complexes of the
below-identified compounds of formula I that retain the desired biological activity. Ex-
amples of such salts include, but are not restricted to acid addition salts formed with in-
organic acids (e.g. hydrochlofic acid, hydrobromic acid, sulfuric acid, phosphoric acid, -
nitric acid, and the like), and salts formed with organic acids'suc}t as acetic acid, oxalic
acid, tartaric acid, succinic acid, malic acid, fumaric acid, maleic acid, ascorbic acid,
benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sul-

fonic acid, naphthalene disulfonic acid, and polygalacturonic acid. Said compounds can



N-LI Nor .LI L2 In said piperidine or piperazine groups, L1 and L2are

i ndependently sel ected fromeach other fromthe group conprising or

consisting of H substituted or unsubstituted Cl-C6- al kyl, subgtpgcupgasl or

unsubstituted C2-C6-al kenyl, substituted gr unsubstituted C2-C6- al kynyl,

substituted or unsubstituted cyclic C4-C8-al kyl optionally containing 1-3
or heteroaryl; or L' and L2

het - t d.opt. |1y, f d wt I
e i ndopentRAEF ydTBe D Ay AEABRs R Y AT CEiahi AR opaltsimemet ngpaton

substi t ut edsi@nled st St (vt ; [ .1t uted

het er oaryl , ° arill - C1- C6- al k?%pﬁ%ﬁ&l%%&&ﬁfe&@%%ﬂgﬂuy%ﬁ%}n S&,fﬂleé?b) - R3,
- (O - NR3' Raula-NRBLERR” - RR3vietein R3 R’; RRE B(e)eBtHFhydro S, Byl -or b3RR3,

- NSO2R3, - SR ' R3.. Ther ehy, (g% &ﬁs are_substituents in ependenﬂ y
selected fr A2 §P S r‘r%q]‘i‘ & ghlogde byaandg, poftides +-Oralk gl tndueneanléenats;

unsubsti t ut @ethClsniEBndleKsthfonStePsid d ' C2- C6- al kenyl ,
substituted or 9unsubstei tut ed é?%s?ﬁéﬁb%f{a{u{ Zg i%{%ﬂéﬁﬁgﬁo [ﬁé‘b‘:cﬂﬁ%roaryl ,
subst i t ut edacstateiydedate tmaleate amnylateCTurhradd, leittate, Sathatel hatossht®cintendasd i t ut ed
het er oaryl - C1- -alkyl. R6 js selected fromthe group conprising or
consi sting %@%ﬁféﬁ,d@@%{aﬁt&% or un- substituted Cl-C6-al kyl,
substituted or unsubstituted C -C6-al koxy, OH, hal ogen, nitro, cyano,
sul fonyl, oPpafiribentieatiy L6 : ' d.p_.is an.integer from
0to 4, prefer ab[e;/.1 T _o}{ > ef@@i‘%&@”%@? t%gak&%é%lp %%9136“80? ﬁcﬁ‘tpﬁﬁng"%on
preferred dnitlsitesimientois cajbrdv_lqsoé]serﬂdijlgld'ﬁéctﬂy)crr,indirécﬂy@tﬁéﬂcﬁ@it%dis@id@é‘d an
azepan or 1,.4-di azepan noiety of the below fornmulas (R6) (F26)n. n. L 1
the

Zf N1 N L™™®r - or In said noieties, L' is selected fromthe group
conprising or consisting of H, substi- tuted or unsubstituted C -C6-al kyl,

subst i t ut ecEREntibtHERS bides Qe TR b 1HE L opdat o unsubsiituted
C2- C6- al kynyl , substit ut_edﬁgr) unsubst i ?S%‘%“&t%%ﬁr% Ob{f?@%ﬁ %?Ssem‘ﬁfy en-
antiomeric synthesis or a synthesis comprising an enantioselective step, whereby a sur-
plus of one enantiomer in the order of at least about 52% ee is yielded. In the absence of
an enantiomeric synthesis, racemic products are usually obtained that do however also

have the inventive set out activity as JunK2 and/or 3 inhibitors.

Quite surprisingly, it was now found that sulfonamide derivatives according to formula
I are sunitable pharmaceutically active agents, by effectively modulating, in particular by

down-regulating inhibiting the action of JNK’s, notably of JNK 2 and/or 3.
1 . 2
Ar , l T (C H 2) n Ar SO > Y
X R

I

The compounds of formula I according to the present invention being suitable pharma—
ceutical agents are those wherein
Ar' and Ar? are independently from each other substituted or unsubstituted aryl or het-
eroaryl groups,
X is O or S, preferably O;

1: :
R’ is hydrogen or a C;-Cg-alkyl group, preferably H, or R! forms a substituted or unsub-
stituted 5-6—membered saturated or non-saturated ring with Art:

1 is an integer from 0 to 5, preferably between 1-3 and most preferred 1.



optionally containing 1-3 heteroatons and optionally fused with aryl or
heteroaryl; or L' and L2 are independently selected fromthe,group
conprising or consisting of sub- stituted or unsubstituted arf?l ,DEC 2003
substituted or unsubstituted heteroaryl, awyl-Cl-C6-alkyl, hetero |-G -C6-
1, -C(O-0R3, -C(O-R3, C(O-NR3'R3 NR3'R3 NR3' C(O R3 NR3'C(O) NR3'R3,

- (SO R3, - (S92REin foNSGRAA R ork 3800 B3, ar el
substituents i ndependent| ysgne?g(’:te %}ﬁo%z{%ag%ge&?%%%ﬁeﬁ%ﬁgﬁed cyclic
consi sting ofr bicyslibelky! cantainiog atiteasthsieititd geth AdmOFherelsy bne HidSth biohed or
unsubstituted.., C2- Cﬁ-al ke?%%ﬁ sugs@atu ed or_unsubstituted artﬁ;\:’ ]
substituted BriHhsAiREmeds famings Rondwith the sulfosy] group @f Srmutas]ibys pravididg
aryl - C1- C6- athle\shifonsipsdd t ut ed or unsubstituted heteroaryl-C - C6-al kyl. R6
is selected fromthe group conprising or consisting of hydrogen,
substituted or un- substituted O -C6-al kyl, substituted or unsubstituted
C1- C6- al koxyln aprefera¢dberabodimient af, the preaent, imserition)Ylis a pkRridinEor phidrd%Y moi-
acyl oxy, thigal kox .andtﬁ' i.S 3n ir}teger fromO to 4, preferably 0. Most
preferred az‘%ﬁ&ﬁc‘?}ﬁ"ﬁtﬂ e bslaydpamlApi et i es are those wherein , L' is
-NR3'R3, . with R3 being hg(ﬁ{sf)gen and R3' being a Cl1-Cl2, preferably

C4- C6-al kyl which is option-/sally substituted with cyclomﬁy |, aryl or
heteroaryl group. Al of +He above nentioned aryl or heterdaryl groups
could optionally be substituted by, at |east one of the groups gl ected
fromsubstituted or undibstitNedLC -C6-al kyl,like triN hal omet hyl,
substituted or unsubstituted. Cl-C6-al koxy, acyl oxy, substitut eq_[zor unsub 1
9 DEC 2003 11 stituted C2-C6-al kenyl, substartuted or unsubstituted

C2- C6- al k o TN o 1 i bonyl , . C - C6- al_koxycar honyl ,
oy car borbpatiBiBeiaE o BTk A0ne SRR AP e idepricony Sabeipd bpnt each
Cl - 06- t hi oalokimtyfrorAltisogioup @Bipkiing 3k 8ndi QERL S¥T, ﬁ@kﬁtﬁtéd%gkﬁlb‘éﬁﬁfté?&%}? d

saturated cyglic al kyl or het- eroal kyl group, 1ike triazolines,
t et razol i ne2KybxHpsii or yngahshisned Geds-akemd) substitutadsmunsubstihead Ch-Ca

referred e I ' f t oget her . 5-6-nenbered saturated cy-
(F:)I ic al kyl %%H%Satmeﬁ%g B{I%bﬁﬁélgéggcé%ﬁﬁggfgﬁ'a&ﬁgg heontapag 1-ghell so
i ncl udes t herqpearmetnd opfiorialig fesed, with&ryD B hédtoadflt bVE! &R Moare ilﬁéﬁéﬁdeﬁ rs,

di ast ereoners of .conpounds according to fornula P, as well as their race-
mat es and af SC‘SH‘Q"I%WP%WWP%%EQBI eonsesting|af substitued lor assubktituted aryl,

phar maceut i i i i f 1 ul f.onam de derjvatives of
formula I. I%l?%#ﬂef?t?ggk k%tuban {eﬁvﬁieek%fﬁﬁ?”gram%" 6'5&@&?"%?8Wﬁ'§" rakyl, -C(0)-

| ndependent DR seTE@RY -COMNRAR', HRAR’,cHRHIG(S)RY WRTIOINRERAL byheny!
t hi enyl fu@éﬁc@«%ﬂ%ﬁl’ o&tglgorgally substi- futed by substituted’or
unsubsti t ut = CH* }',SQZ K% i hal onet hyl , substituted or un-
substituted Cl-C6-al koxy, substituted or unsubstituted C2-C6-al kenyl,
subst it ut edTRéreBY; R and R* are substituents independently selected from the group comprising

or consisting of H, substituted or unsubstituted C,-Ce-alkyl, substituted or unsubstituted
C2-Ce-alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,

substituted or unsubstituted aryl-C;-Cg-alkyl, substituted or unsubstituted heteroaryl-C;-
Ce-alkyl.

6 - : . . :
R%is selected from the group comprising or consisting of hydrogen, substituted or un-
substituted C;-Cg-alkyl, substituted or unsubstituted C,-Cs-alkoxy, OH, halogen, nitro,

cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy, thioalkoxy and n’ is an integer from 0 to 4,
preferably 1 or 2.



substituted C2- C6-al kynyl, am no, acylam no, am nocarbonyl,

Cl - C6- al koxycar bonyl, aryl, carboxyl, cyano, hal o, hydroxy, nitro,

sul fonyl, sul foxy, acyloxy, Cl-C6- thioalk- oxy. The nost pref@DEgdpdyt is
a substituted phenyl, e.g. a 4-chloropheny), nitrophenyl, hydroxyphenyl,

al koxy phenyl, yr|dyI 3, 4-di hydr oxyphenyl, thi oxo-di hydropyridine or its
taut oner, pyrazo st preferred 2 1S an unsubstituted or
subst i t ut edACPﬂﬁdlé‘Fﬁ/fm%h‘ﬁ?F prresh %bocﬁx'mé? %fA 'LFPW%“@DMGWOVGFJH@WPII'

ni trophenyl gifey ggéﬁgh I, 4, - di hydr oxyphenyl ,

t hi oxo- di hydr Opg/I?I di ne%?)}:S ll%gi#g%%o%gi%w%wlg?gogygorng&%s Xis preferably 0
R is hydrogen, nisgl and Are is t(ﬁsmyl or furanyl. (A particularly
preferred enbodi mefR)af the present |i ffiention is rel(&);\d to the sul fon-

am de derivatives e nyYis ituted or unsubstltuted pi peri di ne
residue, 1 9 DEC 2 L2 where ", L' andN.2 ar ¢y-as-j@bove defi ned.
In a nore preferred epbodi nent of\t he syl f onam de derivatives according to
fornula I, Arl is Mchloroghenyl, [ "R is hydregen, nis 1, Ar2 is
thienyl, Yis L NL2 . whefeby L2 is Hand L' i% a 5-menbered cyclic group
containing 3 heteroatons, pref- erably a triazole ring, being preferably

fused with mmmmetwsen‘ Qrselbﬁfe!dtﬁ?dmfﬂhﬁ uﬁl’cbﬂnpngfn‘gltﬂ cofisiftingfof H, substi-
benzotriazole; or L2 is - or R3. Thereby, R3 is a subst i t uent

sel ected fr Bied W@“Bﬁﬁ“@ér%ﬂsﬁ%l srbsimiei or Iln@lb@fltui@da@i -Ce- aiksm;éhi sigdrsti-

unsubsti t ut Vi b i ted tero r ted or
unsub- sti tﬁg%(g&aéli/sflﬁ%ﬁﬁ% %/F]%mﬂb%#} h{t oro‘rl Eﬂ? %’ﬁlc“ég llk Lll

het er oar y! - Gﬂhﬁilylcbmamlﬁglch Bétioains@idsptivhyily ﬁise.a I%tHTﬁ;Y,rl &F}Sété}ﬂﬁlyl Yrbe
substituted_py hal ogen, hydroxy, nitro, sulfonyl, e.

trifl uor omekh§rdhi ar5Andenghdenily ss}fétqdffr@né&mpwompnsmgmmodssmfg dfoubul a |

6l Foryt PSRt b RERRANTe) oo, ot
{5-[4-(3-Tr hétbmmt@aamgul Co@ybﬂih@w =l n@@o N@ét}? q\m%R3 |.NRS'd b%/

t hi ophen- 2- t hyl gnzam de 4-chl oro- N- yrl di n-2-'yl pi per azi n- I
-yl ) sul fony (AN QéRh gaNS@eféAS B [(5- f

[ 4- (4-fl uorobenzoyl )p| perl di n-1 -yI ] sulfonyl} thien-2-yl) rret hyI ]- benzanm de
4-

S

hl oro- N- Tﬁéésiﬁwélﬂi* Hefsqu&{tﬂgﬁE m'de})mﬁ&]sgiegﬁdai%om the groXp cémpnsmg

c
ul fonyl ) thien-
or consisting of H, substituted or unsubstituted C;-Ce-alkyl, substituted or unsubstituted

C,-Ce-alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted aryl-C;-Cg-alkyl, substituted or unsubstituted heteroaryl-C,-
C(,-alkyl.

R® is selected from the group comprising or consisting of hydrogen, substituted or un-
substituted C;-Cg-alkyl, substituted or unsubstituted C,-Cs-alkoxy, OH, halogen, nitro,
cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy, thioalkoxy and n’ is an integer from 0 to 4,
preferably 0.

Most preferred azepan or a 1,4-diazepan moieties are those wherein , L' is -NR* R,
with R? being hydrogen and R being a C;-Cy, preferably C;-Ce-alkyl which is option-
ally substituted with cycloalkyl, aryl or heteroaryl group.

All of the above mentioned aryl or heteroaryl groups could optionally be substituted by
at least one of the groups selected from substituted or unsubstituted C,-Cg-alkyl, like tri-
halomethyl, substituted or unsubstituted C,-C¢-alkoxy, acyloxy, substituted or unsub-



yl ] met hyl} benzam de 4-chloro-N-({5-[(4- {2- ni trophenyl } pi peraZI n- |

-yl)sulfonyl]thien-2-yl } nethyl)- benzam de '19 DEC 200 13

4-chloro-N-({5-[(4- {4-nitrophenyl} piperazin-1-yl)sulfonyl] tﬁlgeBEQZDﬂa }

met hyl ) - benzam de 4-chl oro-N—[(5 { [4-(2yfuroyl)pip erazin-1-yl'] sul fonyl

} thien-2-yl)nmethyl]benzam de 4-chloro-NT(5- {

[ 4- (4- hydr oxyphe JRiperazin-1-yl] sulfonyl } thien-2-yl)methyl]-

benzani de 4- %ﬁp 8 f ]\ng-%)lgeny substifuted or unsubstituted C;-Cg-alkynyl, amino, acylamino,

{[4-(2- 0x0- ZyokahbAin I %Ig r I ul f onyl n-2-

ymet hyl ] - benzamﬁgeﬁé’l gﬁﬂé a‘ﬂ&% bRV, gl%}l arbc%cgri TWarlo, HXlogen rEyﬁroxy, nitro,
4- ( 2- nor prenllfonyY sylfedy, @« thidalkbxger azi n- 1-yl [ sul fonyl } thi en-2-

) et hyl ] benzam de 4-chloro-N-[(5-

4-

|

|
d | 1-yl]sul fonyl} thien-2-yl)nethyl

enzan de. 4 1P gr GO (e Toietherconl Liarm a-Srnombeed ssucsied dyeys bl oot}

0 R SRl S s vt o
benzam de. 4-azhleorla-apre(reddhboltnied: e et Ry hogRiHRe 5 a7 dmbleredydabirdleliapy ! }

t hi 2-yl benzam de 4-chl or o- N-
[|4e?2 %t%}%ﬁﬁ@h%ﬁ%@%ﬂ mypggmaﬁom[ﬁél } Chien-2-yl)methyl]-

benzam de

05 e 0 A S b

t hi en-2-yl) lmalht;dn]ners,trhamaawdersébf@b ndk ic(cﬁrdm to formula I, as well as their race-

{[4-(4-fl uoroben 4}1 erazi n-| ul fonyl } |en 2-y 5 thyl]- benzam de

4- chl or o- N- [Rale ‘{‘%‘ %)OZ B‘BW@H yy@epéqbéplsa;l,tsps W53«311]":15@ha‘]dm]nIn]aceutlcally active

thien-2-yl) gek Nz

{4 [ 4- chl oro- 30%%%‘%?1‘0 uoro%]qﬁnﬁ (E’h ﬁTpl 5{%‘?%‘%%
2-yl mmet hyl ) benzam de 4-chl oro- N-[(5 {[4-(3- plper|d|n I

-yl propyl) pPp@’mﬂi Ar| and/AYsn Ifém;ﬂhl atehthese ﬂflayir): iiep¥ident1)@BRBIFIGFOm the

4-chl oro- N- [ 4- {4-chloro- oph
pi perazin-1 WPJIW% cgrrﬁogﬁstzng 9{ Ehﬁ?ﬁi}ﬁ‘ﬁB@nf‘ﬂ'ﬁﬂﬂd’md}d optionally substi-

tuted by substituted or unsubstituted C;-Cg-alkyl, like trihalomethyl, substituted or un-
substituted C;-C¢-alkoxy, substituted or unsubstituted C,-Ce-alkenyl, substituted or un-

y
1
y
{
b

-yl } sulfonyl)thien-

substituted Cz-Ce-alkynyl, amino, acylamino, aminocarbonyl, C;-Ce-alkoxycarbonyl,
aryl, carboxyl, cyano, halo, hydroxy, nitro, sulfonyl, sulfoxy, acyloxy, C;-Ce- thioalk-
oxy. The most preferred Ar' is a substituted phenyl, e.g. a 4-chlorophenyl, nitrophenyl,
hydroxyphenyl, alkoxy phenyl, pyridyl, 3,4-dihydroxyphenyl, thioxo-dihydropyridine
or its tautomer, pyrazole while the most preferred Ar? is an unsubstituted or substituted

thieny! or furanyl group.

Where Ar' is a 4-chlorophenyl, nitrophenyl, hydroxyphenyl, alkoxy phenyl, pyridyl,
3,4,-dihydroxyphenyl, thioxo-dihydropyridine or its tautomer, pyrazole group, X is
preferably O, R! is hydrogen, nis 1 and Ar? is thienyl or furanyl.

A particularly preferred embodiment of the present invention is related to the sulfon-

amide derivatives, wherein Y is a substituted or unsubstituted piperidine residue,



1 9 DEC 2003 14 4-chloro-N-[(5- {[4-(6-nethyl pyridin-2-yl)piperazin-I|-yl]
sul fonyl }thien-2-yl)nethyl]- benzam de 4-chl oro-N-(f

5-[ (4- hydr oxy- 4- phenyl pi peri di n-1-yl)sul fonyl Jthi en-2-yl } net ID)E
benzam de N-({5-[(4-benzoyl piperidin-1-yl)sylfonyl]thien-2-yl} C 2m
met hyl ) - 4-chl orobenzam de 4-chloro-N-[(5-"{[4-(2-0x0-2, 3-di hydro-1

H benzi m dazol -1 -yl)piperidin-1-yl] sul fonﬁyl } -
th.ien-2-yl)nmethyl] benzam de ' SR )..
N ({5-[(4-benzyl pi peridin-|-yl)sul fonyl]thien-2-yl}nmethyl)-4-chlorobenzam d .

e 4-chloro-N-({5-[(4-oxo0-1-phenyl-1,3, 8-triazagpiro [4.5] dec-

8-yl )sulfonyl] thien-2- yl}nethyl)benzNm de 4-Chl oro- N

{[5-({4-[2- (et hyl ani | i no) - 2- oxoet hyl Jpi per azi n-llz -yl} sul fonyl)thien-2-

yl ] met hyl } benzam de 4-chl oro- N- : -

{[5-({4-[hy [ ny b [ 1din-1-yl} sul fonyl)thien-2-

yI 1 et hyl ) DWBSEIRIPIYY hAPES Kie][agf%f’é Bbiac!

[ 4- (3-cyanopyrazin-2-yl)pi perazin-1-yl]sul fonyl}thien-2-yl)nethyl]-

benzani de 4_—In_hi more prefeiied(epbodiment of the sulfonamide derivatives according to formula I, .
{5-nitropyridijn-2- & pi perazin-1-yl)sul fonyl]thien-2-yl} net hyT)-" benzahi de
4-chl oro-N- 4] 3¢ {%‘- rephanyb 26150 Ry is hydrogen, nis 1, Ar” is thienyl, Y is ‘

fl uoronet hyl ) pyri di n-2-yl ] pi perazin-1-yl fon}ll )- thien-2-yl}nethyl }
benzam de 4-chl oro-N
1[5-({4-[5-(trifluoronethyl)pyridin-2-NI]pipe
yl ] met hyl } benzam de 4-chl oro- N-
{[5-({4-[3-(trifluoronethyl)pyridin-2-yl
yl 1 met hyl } bepzagi g2 0; - . ..

[ 4- (2, 4-di f I uor g%;gﬁ z%}? ?"6‘.9 %e‘rsg\;dff ‘%’?ei?éﬁrf% EYSSRFPUB comtpiming3 betproatoms, pref-
benzam de merdbty adriadole {iff; beidd Pre€dthbly Tesdwith h absHh 3R bk Mhsubstituted aryl

t hi en-2-yl)sul fonyl] ﬁql perazin-1-yl} - 3 3

7- (trifl uor GRS _ivEBFIPAZAe I dy i F (6D-R,0arNBR/| ate ethyl 2-{4-[(5-
{[ (4-chl orobenzoyl ) am no] et hyl } thien-2-yl)sul fonyl]piperazin-l -yl} -5-

cyano- 6- net j B : . . . . .
4-chl oro- N- ?fﬂ gﬂal( Z?[ E@:ﬁlgﬁgtpﬁ?%s-e[‘fc&dd? cr’rre!lttgfl FETHP ncoo)nﬂiﬂsi"éﬁ ?ﬁ@’lﬁﬁsfﬁ B’g?"@iﬁ"n- I
-yl}- sul f omytb;rl] bhhgsubﬁﬁtga:e%dm'yhylhbért]iu{ue@aﬁﬁhfiﬁ)sﬁﬁtel:?hdi&@m%@,os%bétlitﬁféhﬁﬁ%&&lb-
{r5-({4-16- gﬁ%uté/c{ a_.ryi-&tl X 6-all'&j)$i,r sourlrag%it&ec} grullmns?lblst?t;.lé:-dyhe]tepr)(l)fr(;]r-%f—lcrl,:alk);l}/ bosdl-

L .
zin-1-yl} sulfonyl)thien-2-

2 :
era}'i n-1-yl} sul fonyl)thien-2-

Said aryl or heteroaryl groups may optionally be substituted by halogen, hydroxy, nitro,
sulfonyl, e.g. a trifluoromethylsulfonyl group.

Specific examples of compounds of formula I include the following : |

4-chloro-N-[5-(piperazine-1-sulfonyl)-thiophen-2-yl-methyl]-benzamide
4-Chloro-N-{5-[4-(3 -Trifluoromethanesulfonyl-phenylamino)-piperidine-1 -sulfonyl}-
thiophen-2-ylmethyl}-benzamide

4-chloro-N-({5-[(4-pyridin-2-ylpiperazin-1 -yDsulfonyljthien-2-yl }methyl)benzamide
4-chloro-N-{(5-{[4-(4-flucrobenzoyl)piperidin-1 -yl]sulfonyl}thien-2-yl)methyl}-
benzamide

4-chloro-N-{[5-({4-[4-(trifluoromethyl)phenyl]piperazin-1-yl} sulfonyl)thien-2-
yllmethyl} benzamide

4-chloro-N-({5-[(4- {2-nitrophenyl}piperazin-1 -yl)sulfonyljthien-2-yl} methyl)-

benzamide



fonyl)thi en-2-yl]methyl } b enzam de tert-butyl 4-[(5- {

[ (4-chl or obenzoyl )am no] net hyl } thien-2-yl)sul fonyl]pi perazine-| -
carboxylate 2- {4-[(5- { [(4-chlorobenzoyl)an no] net hyl} 19 DEC 2003

t hi en-2-yl ) sul fonyl] pi perazin- | -yl} -8-ethyl-

5- 0x0- 5, 8-di hydropyri do[ 2, 3-d] pyri m di ne-6-Carboxylic acid 7- {4-[(5- {

[ (4-chl or obenzaoyl ) ami no] nmet hyl } thien-2-yl)sulfonyl]piperazin-I|-yl}
-1-ethyl - 6- Frepe-N- dd (4 {4-natraphenyl) pipsiazup byhiguifon yilthidn caylymitiyle acid 7-
{4-1(5- {[(445 Q%é}ﬁalgenzoyl ) am no] et hyl } "t hi en-2-yl ) sul fonyl ] pi perazi n-|
-yl} -1-ethyl uor o- 4- oxo- |, 4- di hydr oqui nol i ne- 3-carboxylic acid

4~ chl or o- N- [ @5eh161[04N([?5 %[ﬂ(mﬁﬂéﬁ l%géra%nlzmkxﬂfdnﬁ -@}1?:8%&?]8&&%&&' n- |

-yl ] sul fonyl t hi en ét enzam de 4 oro

[5 ({4-[(2)# Wf[bfréée br@rbmmaybmperamwnsmlmﬂw}tmehm me&ynu
met hyl }benza ﬁizeaéxﬁ tghl oro-N-[(5- f [4-(3-phenyl propyl) pi per azi n- -yl ]
sul fonyl} thiren-2Z-yl9nmethyl]- benzam de 4-chloro-NJ[(5- {

o 513 ] bgntzgfnr%gmny??%&4 (Jgﬁtwibéltniil gl&lw‘?%%per RELIE nﬁﬁ}?ﬂ%‘? Byl }

N-

t hi en- 2-yl ) n¥bmgth )d b%ﬂ@ﬂ@udﬂ benzani de 4-chl oro- N-[ ( 5-

4- (4-fl uor in-1 sul f i.en-2-yl)met hyl ] - benzam de
o chi o o M [?%ﬂ?%%ﬁ‘fésp fiGrBaiilisr p%(’-gé%lzyﬁmpermn@) ray))thiens:
t hi en- 2-yl ) ngihmgthyljbegnasdge de 4- chl or o-
{[5-({4-[4- (trlfluororrethyl)pyrldln 2- yI]p| perazi n-| -yI} sul fonyl ) t hi en-2-
yl ] net hyl } befrehlaredN-i5c i dppridin/4- 5hne{tb3ﬂ);(15emmnnpmsmlmﬁyi}?chﬁeh)zoylmem]n- l
-yl ] sulfony Eﬂnll n-2-yl)nmethyl]- benzam de tert-butyl-
{1 (4-chl orober%IZ ‘fam no] methyl } " t hi en-2-yl ) sul f onyl ] pi perldln 4-

/1 carbamat o bcaichonei(h (452 ity DOGOH BpARERAL R AL AU B L SR 1

nmet hyl )benzam de 4-chloro-N {[5
-yl sul f onyl ) hamzamide yl ] met hyI } benzam de 1 9 DEC 2003 16 4-chloro-N[ (5-

4- (1 - | | f t hi 2- thyl]b d
El[ chl( or onﬁll-o[ gﬂloﬁ)@o ﬁéa{ﬂ"&” éFﬂl %’fu ) j en_ 1]3%#;$@ﬂ1¥¢%ﬁﬁerglylle-
t hi en- 2-yl) reehbahide benzam de 4-chl oro- N- 1[5- f

4-13-(trifluoronmeth phenyl ] pi perazin-1 -yl) sul fonyl)thien-2-
-chloro-Ny[(% [4~(cyclohexylmethyl)plperazm- I-yl}sulfonyl} thien-2-yl)methyl]-

benzamide

4-chloro-N-[(5-{ [4-(2—methoxyphenyl)piperazin- 1-yl]sulfonyl}thien-2-yl)methyl}-
benzamide

N-({5-[(4-benzylpiperazin-1-yl)sulfonyl]thien-2-yl ymethyl)-4-chlorobenzamide
4-chloro-N-[(5- {[4-(2-phenylethyl)piperazin-1-yl] sulfonyl} thien-2-yl)methyl]-
benzamide

4-chloro-N-[(5- {[4-(4-fluorobenzyl)piperazin-1 -yl]sulfonyl} thien—2-yl)methy1] -
benzamide

4-chloro-N-[(5- {[4-(2-cyanophenyl)piperazin-1 -yl]sulfonyl}thien-2-yl)methyl]-
benzamide

4-chlqro-N- {[5-({4-[4-chloro-3 ~(trifluoromethyl)phenyl]piperazin-1-yl} sulfonyDthien-
2-ylimethyl}benzamide

4-chloro-N-[(5-{[4-(3-piperidin-1 -ylpropyl)piperazin-1 -ylJsulfonyl}thien-2-yl)methyl]
benzamide

4-chloro-N-({5-[(4- {4-chloro-2 -nitrophenyl} piperazin-1 -yl)sulfonyl]thlen-Z-

yl} methyl)benzamide



] methyl} benzam de 4-chl oro- N

5-(f3-hydroxy-4-[3-(trifluoronethyl)phenyl]piperidin-l1 -yl} sulfonyl)-

| en-2-yl ) net hyl } benzam de 4-chloro-N [(5- { [4-(2-nethyl pdjgnytagmeraz
-yl]sulfonyl } thien-2-yl)methyl]- begzam de N-[(5- {[(1

R, 4R) 5- benzyl 2, 5-di azabicyclo[2.2.1 ]hept-2-yl]sulfonyl} thien-2-

y1) et PR RSRR ol D e A e Bez Y bR blope eyl
1[ 4- ( 2- chl repdafaitezo[ b, f] [ 1, 4] oxazepin-1 1-yl)piperazin-I -yl] sulfonyl}-

t hi en-2-yl ) met hyl | benzam de N-(4-chl orophenyl)-2-(5
{[ 4- ( 2- oxo-chlom- }11)76!50[(11‘|11¥W2’T41th&mp¢n@m)lpylmnﬁodyljﬂlhen-y-lyl}suéthyl)yI }

t hi 2-yl
4- lzﬁlnor oy )l%%'g&?ﬂf hydr oxypi peri di n-1-yl ) sul fonyl]thien-2-yl}
et Y| ) b s bt Sipirkerif-{ 4186 IRARAV Y DERBLATA R dbdnathad OV )

thi en-2-yl)nmeth or o- benzam

{[ 4- (3, 5-di mer%E]yﬁ(ﬁd{‘h(%ow - gibydmi- hHI-ben;cin]udaz,dl-floyl}mbeﬁdihqny@sulfony]}-
yl) met hyl ] @l% | or 0-. N-[(5 { [4-(3-net hoxyphenyl) pi perazi n- -yl]
sul fonyl } |'eﬁ y#ﬁy ®benzami de

N-({5-] (4- mgy[@abampwmmerylﬁmonﬁm@nlf YRR U B Bent it de

met hyl ) - 4-chl oro- benzami d

N-{[5- ({4- E‘f@l@@rN-(ﬁétM-om iphenyl- 53)8-rimmnspiropd. Sjdes-8i-yldul fouy 1] ihien-2-
sul fonyl )th 1%?% -4-chl or obenzam de 4-chl oro- N
{[5({4[(5 %{3 no]plperldln | -yl} sulfonyl)thien-2-yl]-

t hyl } benzadhiee-M- g5 -
?F 4- {t }et reghﬁdr of ur a{g 33 cmg? Eb%‘n{,ﬁnihﬁlu%ezr %’écl)ertlh yl]py? ‘Q]razslﬁllf‘él{}]ylflfoqyﬁﬂgﬁg' -

yl)nethyl | § nﬁhﬁlﬂeenzmdeg DEC 2003 4-chl oro- N-[(5

4- (6-chl | f th 2- met hyl
bz o, S B 2 BB R N oSS naa f by
t hi en- 2-yl }; o1} benbgiizm de N-[ (5-

{[4-(2H1, 2 3benzotr|azol 2-yl)piperidin- | -yl] sulfonyl}

yl
{I
thie
i n-

t hi en- 2- yl Frabdortly- I(zﬁ-{[ém3my@nepnzazmeaey14pmhtaznn1M][smonyl}thlen-z-yl)methyl]-
{[4-(4-chl BQM&QW ) pi per| din- | -yl]sulfonyl} thien-2-yl)nethyl]-
benzam de

4-chloro-N-({5-[(4-{5-nitropyridin-2-yl} piperazin-1 -yDsulfonyljthien-2-yl} methyl)-
benzamide
4-chloro-N-{[5-~( {4-[3-chlofo-5-(m’ﬂuoromethyl)pyridin—Z-yl]piperazin—1 -yl} sulfonyl)-
thien-2-yljmethyl}benzamide
4-chloro-N-{[5-({4-[5-(trifluoromethyl)pyridin-2-yl]piperazin-1 -yl} sulfonyl)thien-2-
yljmethyl}benzamide
4-chloro-N-{[5-( {4-[3-(trifluoromethyl)pyridin-2-yl]piperazin-1 -yl} sulfonyl)thien-2-
yllmethyl}benzamide
4-chloro-N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-1-y1] sulfonyl}thien-2-yl)methyl]-
benzamide
methyl 5-{4-[(5- {[(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperazin-1-yl} -
7-(trifluoromethyl)thieno[3,2-b]pyridine-3-carboxylate
ethyl 2-{4-[(5-{ [(4-chlorobenzoyl)amino]methyl}thien-2—y1)sulfonyl]piperazin-1 -yl}-5-
cyano-6-methyknicotinate
4-chloro-N-{[5-( {4—[5-cyano-4,6—bis(dimethylamino)pyridin-2-yl]piperazin—1 -yl}-
sulfonyl)thien-2-yljmethyl} benzamide



4-chl oro-N- ({5-[ (4- phenoxypi peridin- | -yl)sulfonyl]thien-2-yl }

nmet hyl ) benzam de N {[5-({4-[benzyl (nmet hyl)am no] pi peridin-l -yl}

sul fonyl)thien-2-yl)methyl } -4- chl orobenzam de 4-chl oro-N 19D
{[5-({4-[3-(2, 4-dichlorophenyl)-1 H pyrazgk-5-y1] pi peridin-| -’ylg} EC 2003
sul fonyl)- thien-2-yl]nethyl }benzam de 4-chloro-N-[(5- 1[4-(5-thien-2-y1-1
H pyrazol - 3- ypLDef iseh t hi enz 2- ) met hyl ] benzam de

4-chl oro- N[ %?uBﬁ%f @@’416 @KL%‘RH@%’FRW%MQ&W?bm'ﬁeﬁhﬂPmazm-lyﬂ]} sul-

sul fonyl } thﬁoayl—)thierytgympmwl} e 4-chloro-N-[(5- {[4-(phenylacetyl)-
1, 4- di azepan ul f onyl th| en- 2 yl)nmethyl]- benzam de 4-chl oro-N

{[5- ({4-[5- (tﬁft??élbﬂé‘lzgiéﬂéﬁw °’Phe%°f>’@m|m°3metﬂ}mfbﬁﬂh‘-lib'l)sulfonylf]b?pe?z{illﬁé)i‘.y|)
t hi en-2 yI]rHaf. g enzamde
N-({5-[(4-anil1n p| peridin-1-yl)sul fonyl]thien-2-yl }

thyl)-4-ch-
?1[9 4- {3) phe(r:lyl 41 Weﬁ‘?ﬁ%ﬁbgg(z)l %ﬂlaojghétﬁeﬁ }thien- 'yﬂsflfgwl}p&ﬁ?p‘? 1- ¥} hrethyl-
yl ) met hyl ] bé:’n‘%’%ﬂ"rf'ﬁedlhy@ﬁpmdﬁ[&%d]@ynmﬁdiné-zsmwh@tamd ) pi peridin-|

2 chior oon (-GBS oA Dbminempting bicona o Dewttany pingrain-1 y1}-1-othyl-

net hyl ) benz&rfbeo-4-oxo-1,4-dihydro[1,8
4-chl oro- N- ({5- !§4 octyl pi per§£| n]n'ilp%/tpyrslulflfo r??’fyl’é’r‘ﬁcﬁi yl }

thyl)b T {{(4rgtgor Dainirio] e }sthik@t-
W§| ))F/N I)Oererlé r}-gjo (}/_41su‘I€¥ opﬁm?’hl e ] eI yﬂ)met hﬁ' ] ?glgﬁdnc})’? gﬁ)gﬁazzénmlag}-liqt?%l:
{[4-(1 H1, 5 ez gz% %09?1?&%5 gibexyligrgidsul f onyl }

t hi 2-yl ) 4.shiofo 03 :
[(|4e2 h o?/ogoenzf)ylﬂgafﬁz;.@@emwﬁcﬁl en- y%’flg'%ﬁéﬁc’f%pé%ﬂ% '4’1]3?41}'
1, 2, 3- benzofoayhthign- ﬂélnbﬂixﬂbcnzaandd

4- hI N- 3-b t | - 1-yl d 1-yl | f
n§| }O'[ ﬁl en iggrog{_ﬁ?g&h%[gi@ "%Wépﬁ?étﬁglﬁ;ﬂlglé?arﬁmﬂﬂf} s&l?‘ér?y?)rﬂlue;lg-yl]}/ Jeu
[ _

(4- chl or ahethgl}peraammide] met hyl } thien-2-yl)sul fonyl]piperidin-4-yl} - 1
H 1, 2, 3-ben otrlazole 5- car boxyl at e net hyl
1={1- [(5 { [{-obler-br 6dm§rphamlmpubpmvtakiml@m]—samylwﬁa‘nm Ryif d
n-4-yl} I-E—b lgil-ebenzotrl azol e- 6- car boxyl at e net hyl
{[ ( -C Ioro enzoyl) am no] net hyl } Chi en- 2- yI)squonyI]p| perldln 4-yl}
2 , 2, 3- bdnrzlﬂblrol-N SGfB(3a5 ’%hi}’q‘f .chloro 1

H 1, 2 3- bean ezgy 5 ée%%[giff ¢ -yl )hg?sﬁtarl ﬂe é}a%¥1(()'§‘}f"§l£°ﬂ’ﬁ }ngen‘Z'yl)-

de .

N-[(5- {[4—(4-tert—buty1benzyl)piperazin-l -yl}sulfonyl} thien-2-yl)methyl]-4-chloro-
benzamide

4-ch10ro-N—[(5- {[4-(4-fluorophenyl)piperazin-1 -yI]sulfonyl}thien-2-yl)methy1]-
benzamide

4-chloro-N-[(5-{ [4-(2-hyd:oxyphenyl)piperazin—l-yl] sulfonyl} thien-2-yl)methyl]-
benzamide

4-chloro-N-{[5-( {4-[4-(triﬂuoromethy1)pyridin—2-yl]piperazin- 1-yl} sulfonyl)thien-2-
ylmethyl}benzamide

4~chloro-N-[(5-{ [4-(5-cyanopyridin-2-yl)piperazin-1 -yl]sulfonyl} thien-2-yl)methyl]-
benzamide

tert-butyl l-[(5-{[(4-chlorobenzoyl)amino]methyl}thien-2-y1)sulfony1]pipen‘din—4-
ylcarbamate

4-chloro-N-({5-[(4-phenylpiperazin-1 -yDsulfonyljthien-2-y1} methyl)benzamide
4-chloro-N-{[5-(piperidin-1 -ylsulfonyl)thjen-Z-yl]methyl}benzamide



2-yl)methy fl benzam de 4-chl oro-N-
{[5-({4-[5-(trifluoronethyl)-1H 1, 2, 3-benzotri azol -1-yl]piperidin-1-yl}-
sul fonyl ) thien-2-yl]nethyl } benzani de N[(5- { [4-(7-aza-1 HI BDECL 2008 i
dazol - 1- yI)p| peridin-l-yl]sulfonyl} thienqyg-yl)nmethyl]-4- chlorobenzam de

1- { 1-[(

(4-chl b 2-yl | f d 4-yl
) Cbeﬁiﬁt‘ff“@sé-ﬁﬂk Bty ipipaagat 11 TRC L AR VY
1- 4- et I I
- 1I[-If 1{ [2( 3- benzgﬁgggg-l e‘i—gméar boxya%{%: %%5}%9?@?5(15}1?# %ﬁﬁ?@wﬁp”@?ﬁﬂ%ﬁxn}
-9-yl ) pi per ibgnpamidey| | sul fonyl) thien-2-yl)nethyl]-4- chlorobenzanm de
4- chl
pufl n0r90yl ) pi @HOQNI(’I&E (){/H% &??%quql?thw@nhezwp)mﬂ M} sydfenyhiihirn-2-
N-[(5-{[4- (@mﬂgﬁ BéizRihiden- 9- ¥l ) pi peridin-1-yl]sul fonyl }thien-2-yl)methyl]
-4- chl orobenzam de 4-chloro-N ({5-[(4-

{6-nitro-I Mbéﬂﬂo@dﬁ:él{}hydﬂo}m%ﬁr (tflﬂnoIomeﬂIﬂ;pHelfylmp&bkﬁmelnyﬁsulfonyl)-

yl}mathyl)b?111 q ﬂgoro N ((5-[(4-{5-nitro-1

benzi m dazol*- ?IX%P FRZAmdE Y sul f onyl ]t hi en-2- I }rret hyI )benzam de

4-chl N-

hi en-2-y1) %éﬁ‘;ﬁﬁ e R oL B R e ShimeB-

{[ 4- (1H benbemgagadel - 1- y| ) pi peri di n-1-ylI]sul fonyl }thi en-2-yl)nmet hyl | - 4-
hi b ] - chl N-{[.5- [ 3- I I di n- 1-yl

S et R BRI el

4-chl oro= N&iﬁreﬁ{ﬁlﬁ%hfoﬁ- %H@j&%net hyl ) ani | i no] pi peridin-1-yl }

sul fonyl )t hi én- 2- enzam de 4-chl oro- N '
{[5-({4-3- Mi(ﬁﬂiﬂbmmyméﬂdi@hPylﬁ?@ﬂfoﬂyl}ﬂﬁeryiz}yl)‘aﬂéth amsfo%enzmde
yl ] met hyl } ben am ﬁé&eﬁah%ﬂ [ (5- Ji[4chlorobenzoy)amuo
net hyl ) t hi e% °§ P v (H@Iillb yaenazepin- Yeyhpinerazit- byl joulfonyl} -{
[5- ({4-[3- (1rddy! xg \dl_no]plperldlnlyl } sul fonyl)thien-2-

| oro-

yl ] met hyl } benzani [(4-
{3- ni troani Nr“d}mlpphﬁrmlm I%{H—snbiody}liﬂiydﬁﬂiﬂ-vén]zuﬂﬁml-])-yl)Pi%@ﬁ&iH-lde

ylJsulfonyl}thien-2-yl)acetamide

4-chloro-N-({5-[(4-hydroxypiperidin-1 -yDsulfonyljthien-2-yl} methyl)benzamide
N-[(5-{ [4—(4-acety1pheny1)piperazin— 1-yl}sulfonyl} thien-2-yl)methyl]-4-chloro-
benzamide

4-chloro-N-[(5-{[4~(3,5-dichloropyridin-4-yl)piperazin-1 -yl]sulfonyl}thien-2-
yDmethylJbenzamide

4-chloro-N-[(5- {[4—(3-methoxypher_xyl)piperazin— 1-yl]sulfonyl} thien-2-yl)methyl)-
benzamide |
N-({5-[(4-benzyl-4-hydroxypiperidin-1 -yDsulfonyl]thien-2-y1} methyl)-4-chloro-
benzamide

N-{[5+( {4-[(2-tert-butyl-1H-indol—S-yl)amino]piperidin— 1-yl}sulfonyl)thien-2-
yl]methyl}-4-chlorobenzamide |
4-chloro-N-{[5-( {4-[(phenylacetyl)amino]piperidin-1-yl} sulfonyl)thien-2-y1]-
methyl}benzamide

4-chloro-N-[(5-{ [4-(tetrahydroﬂ1ran-2-ylcarbonyl)piperazin—l -yl]sulfonyl}thien-2-
ylmethyl]benzamide



4-chloro-N-[ (5- 1[4-(2-nmethoxyanilino)piperidin-I-yl] sulfonyl }
thien-2-yl)nmethyl]- benzamde 3-({ 1-[(5- { [(4-chl orobenzoyl)am no] net hyl}
t hi en-2-yl)sul fonyl ] pi peridin-4- yl} am no)benzam de 4-chl Orq'q:lDEC
{[5-({4-[2-(trifluoronmethyl)anilino]piperigrn-lI-yl} sulfonyl)thi en_ZBQS

yl ] met hyl } benzam de 4-chloro-N-({5-[ (4-

2-nitro-4-] (4t nIIn 4 din-1.-.yl)sulfagn
thien- 2oyl rer o ROl op Y P pladeeaR s Byt fnich 3 et
ani | i no) pi pebenhaumaieyl ]sulfonyl} thien-2-yl)methyl]- benzam de
4-chl oro- N-{[,5- { Efl Qronet hyl )ani lino eridin-1-yl}
sul fonyl )t hl{ érﬁhiqryrl%-d[( 3 wam)éhzlmrlmlndrl S\SﬁOFIBL}IEl(ldn-Z-yl)methyl]
{4-[(trifluog ML) sul fonyl]anl | i no} pi peridin-1-yl)sul fonyl]thien- 2-yl }
rrethyl)benzam l-chloro-N-({5-[ (4- {2-nitroanilino }
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4-chloro-N-[(5- {[4-(2,3,4,5,6-pentamethylbenzoyl)piperidin-1 -yl]sulfonyl}thien-2-
yl)methyl]benzamide ’ _
4-chloro-N-[(5- {[4-(phenylacetyl)-1,4-diazepan-1-yl] sulfonyl}thien-2-yl)methyl]-

- benzamide
4-chloro-N-{[5-({4-[5 -(4-methoxyphenyl)-1H-pyrazol-3-yllpiperidin-1-yl} sulfonyl)-
thien-2-ylJmethyl} benzamide
N-({5-[(4-anilinopiperidin-1 ~yDsulfonyl]thien-2-yl} methyl)-4-chlorobenzamide
4-chloro-N-{(5- {[4-(3-phenyl-1,2,4-thiadiazol-5-yl)piperazin-1 -yljsulfonyl}thien-2-
yl)methyl]benzamide |
4-chloro-N-[(5- {[4-(2-phenylethyl)piperidin-1-yl] sulfonyl}thien-2-yl)methyl]-
benzamide
4-chloro-N-({5-[(4-heptylpiperazin-1 -yDsulfonyl]thien-2-yl}methyl)benzamide
4-chl orp-N-( {5-[(4-octylpiperazin-1-yl)sulfonyl]thien-2-y1} methyl)benzamide
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl] sulfonyl} thien-2-yl)methyl]-4-
chlorobenzamide
2-(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl] sulfonyl} thien-2-y1)-N-(4-chloro-
phenyl)acetamide



benzam de 4-chloro-N-[(5- {[4-(4-hydroxyanilino)piperidin-Il-yl] sulfonyl}
thien-2-yl)methyl]- benzam de 4-chloro-N ({5-[(4-
13-[(trifluoronethyl)sulfanyl] anilino}piperidin- | -yl)sulfopylpgchpgs-
2-yl '} methyl)b enzami de 4-chloro-N-[(5
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[4-(2-prop plperldlnl -yl'] sulfonyl} thlen2yl)rrethyl]
benzam de 2methyld- {:Emﬂqg&hmmbbxhzbybanﬁlho]methyl}thxcn 2-yl)sulfonyl]pi endm—4~?'lé-_
{[5-({4-[ (327 di Mg 2- benzot hi en-5-yl ) am no] pi pertdin-1- yl }
sul fonyl )t hien* Zq'o%n]z de 4-chl oro- N- [ (5 { [4-(2, 3-di hydro-1

H-i nden-5 nydthymnmmsm(erchmooenz)oybm gﬂ'ﬂiﬂmi iperidin-4-
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sul fony 4 Qr.o-.| < - -(trifluorom
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5 (3 el Qe e B SEADH DML yisuttobslpipebtnd-vh) 1" >
1,2,3-benzotriazole-5-carboxylic acid
1-{1-[(5-{[(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4-yl}-1H-
1,2,3-benzotriazole-6-carboxylic acid
N—[(S-{[4-(2-amino—9H-purin'-9-yl)pipen'din-1-yl]sulfonyl}thien-2—yl)methyl]—4—
chlorobenzamide
4-chioro-N-{(5- {[4-(9H-purin-9-yl)piperidin-1-yl}sulfonyl} thien-2-yl)methyl]-
benzamide ~

N-[(5-{[4~(6-amino-9H-purin-9-yl)piperidin-1 -yl}sulfonyl}thien-2-yl)methyl]-4-
chlorobenzamide

4-chloro-N-( {5-[(4- {6-nitro-1H-benzimidazol-1 -yl}piperidin-1-yl)sulfonyl]thien-2-
yl}methyl)benzamide ,

4-chloro-N-g {5-[(4-{5-nitro-1H-benzimidazol-1-y1} piperidin-1 -ybsulfonyl]thien-2-
yl}methyl)benzamide

4-chloro-N-[(5- {[4-(2H-1,2,3-triazol-2-yl)piperidin-1 -yl]sulfonyl} thien-2-yl)methyl}-
benzamide



yl ) met hyl ] benzam de N-({5-[(4-
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nmet hyl ) - 4-chl orobenzam de 4-chloro-N-[(5- { [4-(3 3
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4-chl oro- N- féhl@z{oﬂﬂ{{[szﬂp{s{qmlﬂemmpmgpaﬁmmpenhmpgelr}aﬁfoaylbﬂawh}z
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t hi en- 2- yl ) nEEHgIorN-{bet{ 443 @@hwﬁpﬂbwlmlpéﬁnd@fmmﬂﬂﬂoaﬂbthlhmﬁ ) pi per azi n- |
-yl ] sul fony. I}mgﬂ@ fRnZnyde Met hyl ] benzami de  4-chl oro-N-[(5-
1[ 4- ( 1- napht’hoyl )pi perazi n-| -yl ] sul fonyl} thien-2-yl)nethyl]benzam de
4- chl or o- N- (4§-shlproN-({52l(4i{3-nistsaniing}piperidipdrd)silfonyl Jthign-J-gl) kthg) | t hi en- 2-yl }
met hyl ) benzgpdsige 4-chl oro-N-[ (5- {[4-(pyridin-3-ylcarbonyl)piperazin- |
-yl'] sulfonyl} thien-2-yl)nethyl]-

4—chloro-N—[(5 {[4- (2-methoxyamhno)p1pend1n- -yl]sulfonyl}thien-2-yl)methyl]-
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3-({1-[(5-{[(4-chlorobenzoyl)amino]methyl} thien-2-yl)sulfonyl]piperidin-4-
yl}amino)benzamide '

4-chloro-N-{[5-({4-[2- (mﬂuoromcthyl)amhno]plpendm- -yl} sulfonyl)thien-2-
yllmethyl}benzamide

4-chlorp-N-( {5-[(4-{2-nitro-4-[(triftuoromethyl)sulfonyl]anilino} piperidin-1-
yDsulfonyl]jthien-2-yl} methyl)benzamide _
4-chioro-N-{(5-{[4-(4-chloroanilino)piperidin-1-yl}sulfonyl} thien-2-yl)methyl]-
benzamide _
4-chloro-N-{[5-({4-[4-(trifluoromethyl)anilinopiperidin-1-yl} sulfonyl)thien-2-y1]-
methyl}benzamide

4-chloro-N-({5-[(4- {4-[(trifluoromethyl)sulfonyl]anilino} piperidin-1-yl)sulfonyl]thien-
2-yl}methyl)benzamide

4-chloro-N-({5-[(4- {2-nitroanilino} piperidin-1 -yl)sulfonyl]thien-2-yl} methyl)-
benzamide

N-{[5-( {4-[4-(aminocarbonyl)anilino]pip\eridin— 1-yl} sulfonyl)thien-2-yljmethyl}-4-
chlorobenzamide
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3-[(trifluo Egb%éulfonyl]amI|no}p|per|d|nI yl Jsul fonyl ] thien-2-

yI } net hyl )bé‘h?&?ﬁly € {[4-(2,4-difl uorobenzoyl ) pi peridin-|

-yl ]sul fony T}f{n% 1
H 1, 2, 3-be nizq}é FZ[_ pI peri ’L‘étﬁxnwlﬁféﬁﬁg%% %sﬁﬁl\%’hg'g '%r'é’ll ?t}’ylﬁ
ni trobenzan#@hlo’ﬁebmizmudé [ (5- {[4-(3-nmethoxyani li no) pi peri din-1
-yl ]sul fonyl } -2-y) et hyl ] - benzam de 3-nitro-N- ,
{[5-({4-[3- (‘ICHOF?-E*E'K gﬁryﬁh?r[)(%ryhndrw&%rﬂfammmnhrw}plmuuﬁnhwl))sulrfmd}tmew ] -
et hyl } benzg, ér%gfnﬁ [ 3- (di et hyl am no) ani | i no] pi peridin-1-yl}
sul fonyl )t hi g}l’ll 2&??rret y ‘fe
N-[(5-{[4-(2-aminoanilino)piperidin-1 -yljsulfonyl}thien-2-yl)methyl}-4-chlorobenz-
amide
4-chloro-N-[(5-{[4-(2-hydroxyanilino)piperidin-1-yl]sulfonyl} thieh-Z-yl)methyl]-
benzamide
4-chloro-N-[(5-{[4-(4-hydroxyanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl}-
benzamide -
4-chloro-N-({5-[(4-{3-[(trifluoromethyl)sulfanyl]anilino} piperidin-1 -yDsulfonyl]thien-
2-yl}methyl)benzamide
4-chloro-N-[(5- {[4-(3—toluidino)piperidin— 1-ylj sulfonyl}tlﬁen-z-yl)methyl]bénzamide
4-chloro-N-({5-[(4-{[3-chloro-5-(trifluoromethyl)pyridin-2-ylJamino } piperidin-1-
yDsulfonyl]thien-2-yl}methyl)benzamide
4-chloro-N-{[5-({4-[3-(1 ,3-oxazol-5-yl)anilino]piperidin-1-yl} sulfonyl)thien-2-
yljmethyl} benzamide
N-[(5-{[4-(3-tert-butylanilino)piperidin-1 -yl]sulfonyl}thlen-2-yl)methy1]-4-chloro
benzamide
4-chloro-N-[(5-{[4-(2-propylanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-

benzamide



ni trobenzam de 3-nitro-N {[5-({4-[3-(nmethyl sul fonyl)anilino]piperidin- |
-yl } sulfonyl)thien-2-yl]- nmethyl} benzam de 11 9 DEC 2003 24 3-nitro-N
{[5-({4-[3-(net hyl sul fanyl)anilino] pi peridin-1-yl} sulfonyl?ékﬁfn 2- yI]
net hyl } benzam de N- {[5-({4-[3-(am nosul fogyl)anilino] pi p&

sul fonyl )t hi en- 2- yI]rret hyI} 3- nitrobenzamde nethyl 3-{]

1-({5-[({3-nitrobenzo ani no) et hylé- thi en-2-yl}sul fonyl)-piperidin-
4-y1] ami r f o} HesiHemrd- ﬁﬁ ~({446-%-ioxjde-1.3rdihydrarbenzoibien-$-yheipnqermeddin-1- - yI )

sul fonyl ) thi R robenzam de 3-nitro-N ({5-[(4-
{3-nitroarii r% p%'%)lgﬁ%yi yhme y e}' { ejthl en-2-yl} nmethyl)benzam de
3-nitro-N-J[( H—chloro-N-[(S {[4-(2,3- dlhydxo-lH-mden-S ylamino)piperidin-1 -ylt]sulfonyl}t}nen-2-
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benzani de 3- fiiaigoMN{{55{[dr({3mitropyri -@oyld)mmwwlpamdmul-yillgmﬁmyl}dmann-- yl}
sul fonyl)tbi ?@ - mllagl }benzam de 3-nitro-N({5-[(4-
{4-[(trifluo ysul“tonyl]anilino } piperidin- | -yl)sulfonyl]thien-2-

yl' }_inethyl No{[6nZa(3-aitépytidin5 ?J)énﬁﬁo]bﬁiéhaﬁﬁﬁfyﬂ%ﬂ%ﬁﬁmdén@lﬂhﬁﬁ{ﬁ}%—”"

-yl '} sulfonyl)thien-2-yl]nethyl -3- nitrobenzamd
N ((5-{[ 4- ( 3CtBpEabgnzamide no) pi peri di n- 1-yl ] sul f onyl )

t hi 2-yl ' d

L2 (3- et of clrCrthsSTarteltend 22 PRrepisgrin- ble Wf@sgntmmpemm-r o-
benzam de 4- ds}ﬂblro@ei&g&ﬁlac { [4-(3-nethoxyanilino)piperidin-1-yl] sul fonyl }
t hi en-2-yl) net hyl l benzam de

4-ni tro- N { [ N:[(3414-63- P@Mﬂ%@m@mm@mhﬂllbmlf@m}tbmmZiylme:ﬂyyﬂH chloro-
sui f onyl )th'lfd’éﬁ'zgrgn}};e]] met hyl ) benzam de N-

{I[5-({4-[3-( am no) ani | i no] pi peridin-1-yl}

sul fonyl )t hi %nmerLN}Kﬁi{fﬁlﬂ‘J(ﬂ)yr'ﬁmdﬂh-Qrﬂ%ﬂ?o@mp@ﬁdm- 1-yl]sulfonyl} thien-2-yl)methyl]-
benzamide
4-chloro-N-{[5-({4-[4-(morpholin-4-ylsulfonyl)anilino]piperidin-1-yl} sulfonyl)thien-2-
yllmethyl}benzamide

4-chloro-N-({5-[(4-{[4-(trifluoromethyl)pyrimidin-2-yl]amino} piperidin-1 -yl)sulfonyl]-
- thien-2-yl}methyl)benzamide

4-chloro-N-[(5-{[4-(3-cyclohexyl-4-hydroxyanilino)piperidin-1 -yl]sulfonyl} thien-2-

yl)methyljbenzamide

N-({5-[(4-{3-[(butylamino)sulfonyljanilino} piperidin-1 -yl)sulfonyl]thien-2-yl} methyl)-

4-chlorobenzamide

4-chloro-N-[(5-{[4-(3-ethylanilino)piperidin-1-yl] sulfonyl}thien-2-yl)methyl}-

benzamide

4-chloro-N-[(5-{{4-(5,6,7,8-tetrahydronaphthalen-1 -ylamino)piperidin-1-yl]sulfonyl}-

thien-2-yl)methyl}benzamide

N-{[5-({4-[3-(aminosulfonyl)anilino]piperidin-1-y1} sulfonyl)thien-2-yljmethyl}-4-

chlorobenzamide

4-chloro-N-[(5- {[4-(quinolin-5-ylamino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-

benzamide
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{[4-(3-propylanilino)piperidin-1-yl]sulfonyl} thien-2-yl)nmethyl]- benzam de
4-nitro-N- {[5-({4-[3-(nethylsul fonyl)anilino]piperidin-l-yl Y9 pEc 2003

sul fonyl )tbien-2- yl]metbyl} benzam de 4-5mitro-N- {[5-(

{4-[3-(nmethyl sul fanyl)anilino]piperidin-1 yl } sulfonyl)thien-2- yl]nethyl)
benzam de 5= ( 3rctam.nosul fqnyl) ani | i.no] pi perpdin-1-yl}
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am no) met hy-ChleredN-$(Sy {4y Gspropviphenqxiyppipéritlin-14ylsul foapi} tiadn-2-yhenethyll4 de
4-nitro-|\l-(b{eg;' 1Zld-e{?»-nitroani | i no} pi peridin-1-yl)sul fonyl]thien-2-yl}nmethyl
) benzam de 4=t r6-N-[ (5- { [4-(2-nethoxyanilino)piperidin-I -yl]

sul fonyl HRBro2NY -2 WHe _4- N} - .

[5-({ 4¥[ )2 %E?'ﬁégiﬁ ' ﬁ[ﬁeﬁqﬁ%@ﬁ P?én%];%f 24 é{ylripﬁﬁr%m'?‘}Q&T‘}]%’H%)Sht‘%‘r%'n- 2-yl]-
nmet hyl ) benzim enzapgdeN- ({5-[ (4-{2

nitroanilino)pi i di.n- 1-yl Ysul fonyJJthien-2 yi1)nethyl)benzam de N[ (5-
{[ 4- (4-chl gr%ﬁ?f?’%&r@?&‘%égl ‘1%#251“-29 lf%%ml}vbm)ﬂéw )pﬁexlhxytle]hyl)4- ni[ § T 0-
benzam de 4epidnigeN {[5-({4-[4-(trifluoronethyl)anilino]piperidin-I-yl}
sul fonyl)thien-2-yl]- methyl} benzam de 4-nitro-N({5-[(4-

{4- L(lt r ibf I mbf@gﬁﬂweﬂbﬁmmﬁxzwl)Sillfm)}d]tgieni%l'ynfx_ie.}tw)-mdhn&ay%rgzmi;@wl— 2- yl}
sul fonyl ) ¢ Ar RN 4L Sty oifiokor b pemeay Hesbrrazin1 1 sultony ibien-2-”
[5-({4-[4- gﬁﬁ@]}mmg-w Yanilino]piperidin-1-yl }

sul fonyl )thien-2-yl ] nethyl } -4- nitrobenzam de N ({5-[(4-

{ 3- [ ami no( #rohtarpridt {i§4( 4 dinm}ipil gainiodbenz dyfpipetalinonyl Jsufben)Bieyb-} et hyl ) -

3-nit robenZﬁn‘i &e 5- ﬁé44- {3-](2 v

hydr oxyet h?f me yﬂtﬁ‘é‘%ﬂ Qi no) pi peridin-1-yl)sul fonyl]thien-2-yl}-

met hyl) - 3- Richib ([B€(2-fluorob iperazin-1- ien-2- -

N-({5-[(4-anili nﬁ%‘ﬁ?ﬁ?ﬁ? HoropsnzoyDpiperazitys | yilsylfopyl}thien-2-ylmethyl]

met hyl ) - 3- hénzaghiénzani de 1 9 DEC 2003 26
4-chloro-N-[(5- {[4-(2,6-difluorobenzoyl)piperazin-1-yljsulfonyl} thien-2-yl)methyl}-
benzamide
4-chloro-N-[(5- {[4-(3-fluorobenzoyl)piperazin-1-yl]sulfonyl} thien-2-ylymethyl]-
benzamide ‘
4-chloro-N-[(5-{[4-(2-naphthoyl)piperazin-1-yl]sulfonyl} thien-2-yl)methylJbenzamide
4-chioro-N-[(5-{[4-(1-naphthoyl)piperazin-1-yljsulfonyl} thien-2-yl)methyl Jbenzamide
4-chloro-N-({5-[(4- {2-nitrobenzoyl} piperazin-1-yl)sulfonyljthien-2-yl} methyl)-
benzamide
4-chloro-N-[(5- {[4-(pyridin-3-ylcarbonyl)piperazin-1-yl]sulfonyl} thien-2-yl)methyl}-
benzamide

N-[(5-{[4-(2,1,3-benzoxadiazol-5-ylcarbonyl)piperazin-1 -yl]sulfonyl}thien-2-
yDmethyl}-4-chlorobenzamide
4-chloro-N-[(5-{[4-(2,4—diﬂuorobenzoyl)piperazin—1-yl]sulfonyl} thien-2-yl)methyl]-
benzamide

4-chloro-N-[(5-{[4~(2,4,6-trifluorobenzoyl)piperazin-1 -yl}sulfonyl}thien-2-ylymethyl]-

benzamide



{3-[(2-hydroxyet hyl )sul fonyl ]anilino}pi peridin-|
nyl Jthien-2- yl} nmethyl)-4-nitrobenzam de N ({

i linopiperidin-l-yl)sulfonyl]thien-2-yl }nmethyl)-4-ni i de
(4- {3-[am no(|mno)nethyl]anlllno}z:pl peridin- | agoﬁ)fem
fonyl ]t hien-2- yI}rrethyI) 4-ni trobenzam de 3-nitro-N-({5-[(4-

R e e R U BRSACH R AR LNl L AP N
trifl uobgﬁﬁnlgmg)sul fanyl ] anilino}piperidin-1-yl)sul fonyl]thien-2-
met hyl ) benzam de 3-nitro-N-[(5- {[4-({3-nitropyridin-2-yl}
nt(J% Zl F? r2 i deMmVNI(éﬁ{(ﬂdmpta}lIObﬂmperﬁmz 2 *D'Yﬂmdngl]mz@mhd&hbi)benzmclie

oXi i en am_no] pi peridin-I -
onyl )t hi é‘ﬁ%}’ ﬁﬁ@@r@‘"‘%ﬁ 'VEBBQ& la%faﬂntlgxﬁsulfony }then-?--yl)methyl]
-(2, 3-di huéﬁ%ﬁél nden- 5-yl am no) pi peridin-1 -yl]sulfonyl} thi en- 2-yl) -
y {

| ]-3-nitrobenzam de 3-nitro-N-[(5-
2- pr opy| émitrodo) {§i- E(éf{Be[(ﬂmﬂuoydnhe&yl)ﬁﬂlfoﬂyﬂaiﬂmme}plgcﬁdimnpybwlfonyqﬂﬁéﬁm de

it N- 4- I I d I
e, on[yI?I}nI%wib nyl] - benvam de N[ (5- |
eg} 32t ;I; m {?@gir%pt?% g*be edﬁg%fn?j dleyigﬁﬁg{lﬁﬁ%ﬂ]?ulfonyl}ﬂuen- y)methyl]-3-
({4-]3- (m&obxmnhds yl)anili no] pi perl din-1-yl} sulfonyl)thien-2-

t hyl t
] ?g p%engu %ﬁ%‘?‘%? ﬁ%eﬁﬁ“glﬁ’f{z‘%ﬂw f%mtbﬁlanontvﬂa@hng}mpqmﬁbmyyl]}MfomHﬂm
N-({5 [ (4- { ? ﬁ{bgn%nélﬁélfluoronethyl)pyrldln 2-yl]
am no} pi peri c} onyl]- thien-2-yl} nethyl)-3-nitrobenzam de N-[(5-
{14-([ 1,71 N{-[pﬁe{h@‘[q 4Cdaﬂ/domobem))pl)mpendmn}-yl]sulydn]yl}&hhleﬁﬂmyl)nfethyl]-4—mtro-
t hi en- 2- yI ) ﬁn'}l nitrobenzam de N-[(5-
{[4-(3-benz %)pl peridin-1-yl]sul fonyl } thien-2-yl)methyl]-3-nitro-
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nitrobenzamide

4-nitro-N-({5-[(4- {3-[(trifluoromethyI)sulfonyl)anilino} piperidin-1 -yl)sulfonyl]thien-2-
yl}methyl)benzamide

N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-1-yl]sulfonyl} thien-2-yl)methyl}-4-nitro-
benzamide

N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yljsulfonyl} thien-2-yl)methyl]-4-
nitrobenzamide

3-nitro-N-[(5-{[4-(3-methoxyanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-
benzamide

3-nitro-N- {[5-({4-[3-(trifluoromethyl)anilino]piperidin-1 -yl} sulfonyl)thien-2-yl]-
methyl}benzamide

N-{[5-({4-[3-(dimethylamino)anilino]piperidin-1-yl} sulfonyl)thien-2-ylJmethyl}-3-
nitrobenzamide

3-nitro-N- {[5-({4-[3~(methylsulfonyl)anilino]piperidin-1-yl} sulfonyl)thien-2-yl]-

methyl}benzamide



benzam de N {[5-( {4
sul fonyl)thien-2-yl]
n

{[4-({3-nitropyridi

3-am nopyridi n-2-yl)am no] piperidin- | -yl }
hyl } -4- nitrobenzam de 4-nitro-N[(5-
I
{
I

_ } anmino)piperidin- | -yl] sulfonyl }f'@gbgﬁ-_?ﬁ@y' ) -
met hyl ] benzam de N-[( 4- (2, 3-di hydro-1| Hi nden-5-yl am no) pi = |

[
-yl] sulfonyl} thien-2-yl)- nethyl]-4-nitrobenzam de 4-nitro-N-[(5-
{[4-(2-propyl anilino)pi peridin- | -yl]%l fonyl } thien-2-yl)nethyl]-
benzam de 4-nitro-N E&S- iﬁ‘[ 4-(4- propilhlian_i l'i no) pi peridin-1-yl] sulfonyl}
t hi en- 2- yl ) msEifg-{50d fri3stmetleylsgl fprpydanilino]piperidin-1-yl} sulfonylythien-2-y1j-

{[4-(3-tert -ﬁéﬁ@]?&ﬁﬂdﬁﬁ@) pi peridin-1-yl]sulfonyl}
thien-2-yl)nethyl]-4-nitro- benzam de 4-nitro-N

{[5-({4-]3-( :{@zﬁﬁ?ﬁ osplfpmblanilinaipiperisin-1-ol }aulfonyl)thiend-ylmethyl}-3-

sul fonyl ) t hi 8Rstaddige Met hyl } benzam de 4-nitro-N-[(5-

{[4-(2-phenyl ethyl )piperidin-I-yl] sulfonyl} thien-2-yl)nethyl]benzam de

N (o LEh | hengh-gror Bl hbloHapRORL BRI A] 0 2 VL am nol .

4-([ 1,1 -thi bl i PR ael ] sul fonyl
e 2-yl) rretcﬁ*yﬁlgj]ﬂé}ﬁl %ﬁ?ﬁ%ﬂeﬂm’myﬁﬁkﬁ}?ﬁ@ﬁ% (3. bgﬂﬁyf’ ani | i no) pi perid

enzam

in-1-yl | f t-hien- 2- vyl t hyl] - 4-.ni - ide 4-nitro-N
(15 ({4 3- (ROp st Engateon oy hiverino ol e £ypetn) 3
sul f onyl ) t hi eel@nzaplifieret hyl } benzani de N-[ (5-

4-(2-am nili i idin-.| -yl f . .
hi en- 21 ) rebhoPTCSRP e bisa i beridis |y Brbiohottian-2 i metyDbersamice
[4- (pyrim di3mifrosN-H6 {(vo]2anethedydhilind)pipridi1 -y utohyl} thief2-ymekdyiet hyl | -
benzam de N {[5-({4-[(3-am nopyridin-2-yl)am no]pi peridin-1 -yl }

sul f onyl ) t hi SAZSEST | met hyl }-3- ni t robenzani de 19 DEC 203 28 N-({5-[ ( 4-

{ 2- ni t r 0- 4- [X-hitrdN- {{SF(@4AE2-(iflysothétiyl)ahiliaslpipbridip-pLyPRalshyl)tienyd-yigul f onyl ] t hi en
-2- yl '} meth 4’%}-1’3- mat.goxybenzam' de 3-nitro-N| e@g
{[4-(3- phenﬁ% bfﬁaﬁ“ erazin-1 -yl]sulfonyl} thien-2-yl)nethyl]- benzanide
3-nitr -OaN ( l{3§ni§r()4€-__( {{5-[[44|{1—hi&bid_ilﬁhbﬂ}ﬁiﬁﬁ1lidit¥i-}'lgs(lllfoigilﬁhien-z-afnﬂeﬁ{ﬂﬂ&zanﬁde
}pi peridin- N—WSz{?&i&qgml:ﬁli&o%iggﬁlzn:Xyﬁs%ﬁgny}{} 'el(ig-zy(ii)meth?d]-‘.’:-nim-
benzamide
3-nitro-N-{[5-( {4-[4-(trifluoromethyl)anilitiolpiperidin-1-y1} sulfonyl)thien-2-yl]-
methyl}benzamide
3-gitro-N-( {5-[(4- {4—[(triﬂuoromethyl)sulfonyl]anilino} piperidin-1-yl)sulfonyl]thien-2-
yl}inethyl)benzamide
N-{[5-({4-[4—(aminocarbony1)ani]ino]piperidjn-l—yl}sulfonyl)thien-Z-yl]methyl}-3-"
nitrobenzamide
N-[(S-{[4-(3-prqpy1anilino)pipen'din-1-yl]s'illfonyl}thien-2—yl)methyl]-3-nitro-
benzamide
N-[(S-{[4—(3-chloroanilino)piperidin—1-yl]sulfonyl}thicn—2-y1)methy]]-4-nitro-
benzamide
4—nitro-N—[(S-{[4-(3-methoxyanilino)piperidin-1-yl]sulfonyl}thicn-2-y1)methy1]-
benzamide '
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y

4-nitro-N-{[5-( {4-[3-(trifluoromethyl)anilinoJpiperidin-1-yl} sulfonyl)thien-2-yi]-
methyl}benzamide
N-{[5-({4-[3—(dimethy1amino)anilino]pipéridin-1~yl}sulfonyl)t}ﬁen-z-yl]methyl}-4-
nitrobenzamide ‘



N-[(5- {[4-(3-cycl ohexyl -4-hydroxyanilino)piperidin-I-yl] sulfonyl}
thien-2-yl)nethyl]- 3-nitrobenzam de N-({ 5-[(4-

{3-[ (butyl am no) sul fonyl ] ani | i no} pi peri di n-1-yl)sul fonyl]thi eﬂ-“qz- 4:}

met hyl )- 3-nitrobenzam de N-[(5- {[4-(3-ethylanilino)piperidin- D§ ]2"“3

sul fonyl} thien-2-yl)nmethyl]-3-nitrobenzamide 3-nitro-N[(5- { [4-(5,6,
7,8-tetrahydronaphtlialen- | -ylam no)pjsperidin- | -yl] sulfonyl} -

t hi en-2-yl ) et hyl ] benzam de 4-nitro-N-[(5- {[4-(3-propyl phenoxy) pi peri di n-
|-yl ]sul f onydibMN-g8-rgl = 7 a3 -

([4-(2, 4-difl uo%@eﬁ?éasg&} ﬁ%%"?%- yF ??]%Sff&%“é/*‘}'}y’)mmy”‘

t hi en- 2-yl ) meXMAN4e3- ni t r obenza- nide N-[(5- { :

4-(2,4-difl i j i - . . .
i e’ 2yl ) ot iyt At Pt ftmyheio bl M siltmtien 7
{3-[(trifl uorymylbf%lnfd@nyl ]anilino}piperidin-l-yl)sul fonyl]- thien-2-yl
}

thyl )b 6l ] : 220t I hazel - 1=yl ) pi peridin- |
i smoﬁSm“‘Hi e RS G on i R ERE G O S s P PP, (1"
H 1, 2, 3- benzdtimedBpeneaRidy pi peri di n- 1-yl | sui fonyl } thien-2-yl)nethyl]-2-

hyd b Ny : en- yrethyl]-2-
A TR A i s e e L R
{[ 44( 3- et hoXsrERFIZ2mepi peridin-1-yl]sul fonyl} thien-2-yl)methyl]-

benzam de 3- . PR N AN t hyl ) ani | i no] pi peridin-1I-yl
sul fzonyl ) t hi gﬁéﬁ? )g);f[?k(rré% L@ﬁﬂb&%@%ﬁ@d}% C )2/02)3 I29I N-] PrRETE a
{[5-({4-[3-( ﬁiienanl}wsanbﬁ}ewﬁmnm@:mmm&e yl'} |
sul fonyl)thien-2-yl]methyl'}-3- met hoxybenzam de
3-neth -N-[(5-{[4-(3- | ani | i [ i din-1-yl | f I
S 1) e T oo oy b -
{[5-({4-] 3- (wedzapiceul fonyl )anilino] piperidin-Il-yl} sulfonyl)thien-2-
yl ] met hyl } benzam de 3-net hoxy-N- =~ _
{[ 5- ({ 4- [ 3- ( FetRYPUPLUniproytzisnilipelpipgiidied ivBswionylithis Qiyomtty)bdrizenidd -

I t hyl 7 12%5] ' 3 i AT AL nl J ' idin-1 -yl
gu} any%/) t_%]i %gﬁﬁ[?ﬁéwiﬁﬁ?%%ﬁ%xybengm&ggﬂylh%ﬁmz 311)9, %mg'hpe” " =

4-nitro-N- {[5-( {4-[2-(trifluoromethyl)anilino]piperidin-1 -yl}sulfonyl)thien-2-y1}-
methyl}benzamide

4-nitro-N-({5-{(4-{2-nitroanilino} piperidin-1-yl)sulfonyl thien-2-yl}methyl)benzamide
N—[( 5- {[_"1-(4=chloroani1ino)pipeﬁdin- 1-yl}sulfonyl} thien-2-yl)methyl}-4-nitro-
benzamide

4-pitro-N-{[5-({4-[4-(trifluoromethyl)anilinolpiperidin-1 -yl}sulfonyl)thien-2-yl}-
methyl}benzamide

4-nitro-N-({5-[(4- {4-[(trifluoromethyl)sulfonyl]anilino} piperidin-1 -yl)sulfonyl]thien-2-
yl}methyl)benzamide '

N-{[5-({ 4-[4-(aminocarbonyl)anilino]piperidin-1-y1} sulfonyl)thien-2-yljmethyl}-4-
nitrobenzamide

N-{[5-({4-[4~(1,3-dithiolan-2-yl)anilino]piperidin-1 -yl}sulfonyl)thien-2-yljmethyl} -4-
nitrobenzamide

N-({5-[(4-{3-[amino(imino)methy!]anilino} piperidin-1 -yl)sulfonyl]thien-2-yl} methyl)-
3-nitrobenzamide

N-({ 5-{(4; {3-[(2-hydroxyethyl)sulfonyl}anilino} piperidin-1 -yl)sulfonyljthien-2-yl}-
methyl)-3-nitrobenzamide

N-({5-[(4-anilinopiperidin-1-yl)sulfonyl]thien-2-yl} methyl)-3-nitrobenzamide



methyl 3-({ 1-[(5- { [(3-nethoxybenzoyl)am no]-

met hyl ) t hi en-2-yl) sul fonyl ] pi peri di n-4-yl }am no) - benzoate
N-{[5-({4-[3-(am nocarbonyl)anilino]piperidin-I-yl} DEC 2003
sul fonyl )t hi en-2-yl ] methyl}-3- netboxybenzam de 3- met hoxy- N-[(95
{[4-(2-net hoxyani | i no) pi peridin-1-yl] sul35onyl) t hi en-2-yl) et hyl] -
benzam de N-({5-[(4- {3-nitroanilino} piperidin-1-yl)sulfonyl]thien-2-yl
} met hyl') - 3- Net{5dd—{ 34 hadiost@ethyl)sul fonyl]anilino }piperidin-1- 2-

3- met hoxy- N- [5 (%4 [2 (tr| flyuo?gmat h?/l ]) ani I%png] p| peryl()jsulfonyl]thxenz

1-yl }sul foni/’ héau }benzam de N ({5-[

bensant do N-Qratt ?ﬁ*’hkﬁbf?g#aﬁ%c WP -?%%#hﬁvﬁ?%mﬁr%baﬁzélﬁ%?"xy
sul f onyI ) t hNe(r{52{(4‘|{34fﬁhhid(i}mﬁoglﬁﬁh mbm}mddﬁnhhyl)sugonyl]mmn-z-yl}methyl)-

{[5-({4-[4-(1,3-dithiolan-2-yl)anilino]piperidin-I
sul fonyl ) t hi-8HT hyI) -3- net hoxybenzam de N-[ (5- {

bensar de. 1 ?{%4 N ORIt D R salir gt diar by om0
t hi en- 2- yl ) yleibitlyl)beénzmiidexy- benzam d; 3-net hoxy- N-({5-[ (4-

{4-T(trifluoronet él )sul fonyl ] anilino}piperidin-1-yl)sul fonyl]-
t hi en- 2 y| Y4raitroyNy{érit4nt3 dérifgonmethpiislatyl Janilino} piperidin-1-yl)sulfonyl]thien-2-

N-({5-[(4- t hyl i [ i din-1-yl | f | ]t hien-2-yl
({ i 9%‘%?@3@3%%2%%”8 yl Janilino}piperidin yl ) sul f ony I en y

} net hyl de N-({5-[(4-
13- [ ( 2- hydrpxjet Hinﬂ?%r | | Dl enn2-yl} -
met Lgu ) - % met hox%?j?mtgygﬁ%ﬂo?%t hoxyl}ls‘l-ﬁf(ﬂ{’1 gﬂ[&ndlﬂh)ﬁ]é hfﬂﬂ%%ﬁéﬁ f'g’l)' i
{3-[(trifl @?@Mﬂgmdﬁfonyl]am | i no} pi perl din-1-yl)sulfonyl]- thien-2-yl}
t hyl 4 I | f | 1t hi 2-yl
mot byl ) - 5 R bl RZae o b3 e RerepBign s labmnolpipehdin- 151 ~ )
{3-[(trifl Lmtfa?ythien)z.yi]ﬁ%ﬂyﬂ } aohitlobetARipgd | di n-1-yl)sul fonyl]- thien-2-yl}
met hyl ) benzam de N-[ (5- é& hydr oxyani | i no) pi peridin-1 -yl] sulfonyl}
t hi en- 2- y| Nrb6h{idt(23-diby -lbéméfmlmnE)plpemdmN—YI{]sﬂfc{n(yll}—ﬂnen-Z-yl)-
3-[(trifl | fanyl] anilino I peridin- | | ) sul fonyl ]thien-2-

i/l}[ hl)t)bggnzgﬁ]gg%h},gg g] } pip -yl) yl1]

3-nitro-N-[(5- {[4-(2-propylanilino)piperidin-1 -yllsulfonyl} thien-2-yl)methyl]-

benzamide

3-nitro-N-[(5- {[4-(4-propylanilino)piperidin-1-yl]sulfonyl}thien—2-y1)methyl]-

benzamide

N-[(5-{[4- (3-tert—butylamlmo)p1pendm— -yljsulfonyl} thien-2-yl)methyl]-3-nitro-

benzamide

3-nitro-N-{[5-({4-[3-(1,3-0xazol-5-yl)anilinoJpiperidin-1 -yl} sulfonyl)thien-2-

ylJmethyl} benzamide

3-nitro-N-[(5- {[4-(2-phenylethyl)piperidin-1 -yl]sulfonyl} thien-2-yl)methyljbenzamide
N-({5-[(4-{[3-chloro-5- (tnﬂuoromethyl)pyndm—Z-yl]a.rmno}plpendm- 1-yDsulfonyl}-
thien-2-yl} methyl)-3-nitrobenzamide

N-[(5-{[4-([1,1"-bipheny]]-3-ylamino)piperidin-1 -yl]sulfonyl} thien-2-yl)methyl]-3-
nitrobenzamide

N-{(5- {[4-(3-benzylanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl)-3-nitro-
benzamide

3-nitro-N-{[5-({4-[3-(morpholin-4-ylsulfonyl)anilino]piperidin- 1-yl} sulfonyl)thien-2-
yljmethyl} benzamide



4-nitro-N-({5-[(4- {3-[(trifluoronethyl)sulfanyl]anilino}

pi peridin-1-yl)sul fonyl]thien-2- yl} rrethyl)benzamde N-[ (5-
{[4-(2-hydroxyanilino)piperidin-I-yl]sulfonyl} 19 DEC 2003
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{[4-(4- propymaﬂbqnznm)cpa peridin-1-yl] suI fonyl} thien-2-yl)mnet hyI ]- benzam de
19 DEC 2003 3-ter | ani |.i no eridin-1- | f onyl
thien-2-yl) x%:([gs r{fa‘{‘Léx’é’tr"B éﬁ?%unléawl(q)ﬁmﬁ%laﬁf - i]srlﬂfonyl?/thwn-SZliyl)- a
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t hi en-2-yl } et h H) 3- met hoxybenzanm de 3- net hoxy- N-

{[5- ({4-] 3- (E[G- A2 dﬁaygho}]sﬁi+ﬂ1dem§-glmmb)iimbdd1ﬂil}ylfddlfbﬁ?]}}{})xéﬂlﬁ%ﬂ') 2-

| ] met hyl } ben 4-
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t hoxyb
?1[34 (())éypregégf%ﬁgr%xy) Si pery %lﬁﬁﬂmo %ffr%délrlfyl)ﬁnsturl]fon#}gnyﬁ")zr% fﬂ?}}l}’u benzani de
3- met hoxy- Nbedgamidé 4- [ 3- (mor phol i n- 4-yl sul fonyl)anilino]piperidin- | -yl }
S
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Fl ! gylp%lteglﬁﬁjgfrﬂjﬁl'ig % @cﬁrﬂg’}'laﬁlﬁ%‘ gftﬂi@’lq?ﬁ?ﬂ%ﬁ}éﬂyliEyﬁ)—ﬁéﬂ}wﬁbyl]-benzam de

o
4- (
N[(5- {[4- (,gnztagﬁgyl ani | i no) pi peridin-
sul fonyl }t hi en- 2- net hyl ] - 3- met hoxy- benzam de 3-net hoxy-N-[(5- {
[ 4- (3- phenprﬁ(é‘pﬂz Y pitert-bueykimlido)pipkridint- f-gtiyhlignyl fthiear2 -2t eitya]-titro-
~ benzamide
4-nitro-N-{[5-({4-[3-(1,3-0xazol-5-yl)anilino]piperidin-1 -yl} sulfonyl)thien-2-y1]-
methyl}benzamide

4-m"tr0*N-[(5- { [4-(2-phen}}lethy1)pipe1idin-1-yl] sulfonyl}thien-2-yl)methyl]benzamide
N-({5-[(4-{ [3-chloro-5-(trifluoromethyl)pyridin-2-yl] amino} piperidin-1-yl)sulfonyl}-
thien-2-yl} methyl)-4-nitrobenzamide

N-[(5-{[4-([1,1"-biphenyl]-3-ylamino)piperidin-1 -yl}sulfonyl} thien-2-yl)methyl]-4-
nitrobenzamide -
N-[(5-{[4-(3-benzylanilino)piperidin-1-yI] sulfonyl} thien-2-yl)methyl]-4-nitro-
benzamide

4-nitro-N- {[5-( {4-[3-(morpholin-4-ylsulfonyl)anilino]piperidin-1 -yl} sulfonyl)thien-2-
yllmethyl}benzamide '
N-[(5-{[4-(2-aminoanilino)piperidin-1 -ylJsulfonyl} thien-2-yl)methyl]-3-nitrobenzamide
3-nitro-N-[(5- {[4-(pyrimidin-2-ylamino)piperidin-1 -yl]sulfonyl}thien-2-yl)methyl}-
benzamide

N-{[5-({4-[(3-aminopyridin-2-yl)amino]piperidin-1 -yl} sulfonyl)thien-2-yljmethyl}-3-

nitrobenzamide



benzam de 3-nmet hoxy-N- ({5-[(4- {[4-(trifluoronethyl)pyrimdin-2-yl] am no}
pi peridin-1 -yl)sul- fonyl]thien-2-yl} nmethyl)benzam de N-[(5-

{[4-(3-cycl ohexyl =4- hydr oxyani | i no) pi peridin- | -yl]sul fonyl%

t hi en-2-yl ) et hyl ]- 3- et hoxybenzam de N-({5-[( 4- 19 DEC 2003
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4- (1 H 1, 2,30 enzet iAol l- iReridin-.| . -yl f onyl
i en- 2 yi ) b s LA E P phdiy By BBl et st oy Dot (1
H 1, 2, 3-bendengammidel - | -yl )piperidin- | -yl] sulfonyl }
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TR Koo G s S G S et
thi en-2-yl) I’N}[@y{m-ﬁyc%cldiehym-@?&i@ﬁ?&ﬁmﬁﬁiﬂ%ﬂdﬁnii :}g]_s[ylri?@l}%ﬁ%yﬁn?emyu-
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nmet hyl ) - 3- matdigsyéieameds de 4-chloro-N-[ (5- {

[4-(3-propylanili noépi peridin-1-yl] sulfonyl} -2-furyl)nmethyl]benzam de
4- chl or o- N- N-H5- f4{(2-cttpdaniline)piperidind)yp] spHonyl thidn-g4yl ndthyipBlnitrobenzamide

-2-furyl t Z 31 -chl,or,0- N-[ (,5- . e g :
% [ 4- (3- ?lre% ng*?%hmﬁoﬁg} (§§§~7’§rtﬁ@@)ﬁﬁg‘?’9§’m@}ﬁ{‘r}'Yl@ﬁanmq%lmﬂﬂq%@ﬁmm de
4- chl or o- I\l-t}{i{:xﬁ-z(){lﬁnétﬁylgwﬂzﬁﬁuy ormet hyl )anilino] piperidin- | -yl }
sul fonyl)-2-furyl]- nethyl)benzam de 4-chl oro-N-

{[5- ({ 4- [ 3- fnwed/Satti{(@)rrapyipheriopyipiperidin-1tyRsulfonylithiens2-ylyRethytly | | -

met hyl } benzgg] ?é chloro-N- {[5-({4-[3-(nethyl sul fonyl)anilino]piperidin-|I
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{1 5- ({ 4- [ 3- NaigsH{y4-c2licnybrobendoly pipRHaat-1 i Rulfbnylyhlers tlyl w13 fith¥drza-

met hyl } benzam de
mide

N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-1-yi] sulfonyl}thien-2—yl)methyl]-3-methoky—
benzamide

2-Hydroxy-N-({5-[(4-{ 3-[(trifluoromethyl)sulfonyl]anilino} piperidin-1 -yDsulfonyl]-
thien-2-yl}methyl)benzamide

N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1 -yl]sulfonyl} thien-2-yl)methyl]-3-
methoxybenzamide |
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl] sulfonyl} thien-2-yl)methyl]-2-
hydroxybenzamide

N-{[5-({4-[4-(1,3-dithiolan-2-y])anilino]piperidin-1 -yl}sulfonyl)thien-2-yl}methyl}-3-
nitrobenzamide

3-methoxy-N-[(5- {[4-(3-methoxyanilino)piperidin-1 -yl]sulfonyl} thien-2-yl)methyl}-
benzamide

3-methoxy-N-{[5-({4-[3-(trifluoromethyl)anilino]piperidin-1 -yl} sulfonyl)thien-2-
yljmethyl}benzamide
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mthyl}benzMYMWéN—({5-[(4- {4-[(trifluoronethyl)sulfonyl]anilino

i peridin- 3z f @& 25 a1 9

Fs (L | 4 (o B el e N RS by yien-2
sul f onyl ) - 2-¥knethylbengapiide - 4- chl or obenzami de 4-chloro-N- {
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ethyl)b enzaNii{[SGI({d-[&-(mhinoasabbdﬂy()irﬁh{o]p'iperidin-l-yl}sulfonyl)ﬂxien—2-yl]methfyl}-3-

3-[(trifl f hyl fonyl Janil i [idin- | -yl)sul | ]thien-
L2011 et byl TOOTORAAENE chi of 0N ((50[ (4 | Y suiteniitnien
{3- [ (trifl uos-mebbiay-NHESH f4o@ythdthoriyariliva)pipetiaanyl]sulfoy1) hish DomubdHyi en- 2-

yl } et hyl )beglzam'. e Thereby, the nost preferred conpounds are those which
are sel ect edT¥OHfthe group consisting of : 4-chloro-N-[(5- {

[4- (2, 4- di f | Ng{5{g4-gBatydanidinpFipedltin-1-})subfodyligienl RO methyh) BlgEnSyy | ) met hyl ] -

benzamide

3-methoxy-N-{[5-( {4-[2-(trifluoromethyl)anilino]piperidin-1-y1} sulfonyl)thien-2-
ylJmethyl}benzamide

N-({5-[(4- {2-nitroanilino}piperidin-1-yl)sulfonyl]thien-2-yl} methyl)-3-methoxy-
benzamide

N-{[5-({4-[4-(aminocarbonyl)anilino]piperidin-1-yl} sulfonyl)thien-2-yljmethyl}-3-
methoxybenzamide

N-{[5-( {1;-[4—( 1,3-dithiolan-2-yl)anilino]piperidin-1-yl} sulfonyl)thien-2-ylJmethyl} -3-
methoxybenzamide

N-[(5-{[4-(3-chloroanilino)piperidin-1-yl}sulfonyl} thien-2-yl)methyl}-3-methoxy-
benzamide :

N-[(5-{[4-(4-chioroanilino)piperidin-1-yl]sulfonyl} ﬂﬁeh-2-yl)methyl] -3-methoxy-
benzamide

3-methoxy-N-({5-[(4- {4-[(trifluoromethyl)sulfonyl]anilino} piperidin-1-yl)sulfonyl}-
thien-2-yl}methyl)benzamide



benzam de 4-chloro-N-[(5 - { [4-(phenyl acetyl)-1,4-diazep an- | -yl]
sulfonyl } thi en-2-yl)nethyl]- benzam de
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{[4 (1-nap H&%’P‘%’fp}’%e& @/1{ Igmﬂ§erqimtbyl)5}ulﬁonylémhnq}|p)pmidny41}3umtfanyme

4-nitro-N | i no) pi peridin-I-yl]sulfonyl

t hi en- 2-yl gﬁngnhépp %hﬂ?%m %@et hyl )g p{ [ 1- ({5y[]({4 ni t?/o%oenzoyl}

ani no) et hyNi(t{SH[etnmﬂhnbﬂlpaudxﬁmngl)mm@ud}aﬂeﬁxzAylimah l}‘?ﬁeﬁ%}%éﬁﬁnﬁhé (5-

{[4-(1H1,2,3 nzaotriazol pi peridin-1- sul
t hi en-2-yl) X]Y N-({ ﬂEW@éhY@S(ﬂlf{i@dla{lmhno[}mpu-ndlmamljsurfa)yl]-

pi peridi n-lgply). é?ﬁ?’l 2-yl} methyl)-3-nethoxy- benzam de A further
aspect of tthle przgen #wen tj1£)Hr‘13 consists in the use of the sul fonam de

deriva- tl\l‘é—fE(Sa{:[@e(r%ydlo f19id)piparitlint P16 dI RRRALAL. g{ﬁ&gptlcal
conpositions for_ the atlﬁp;% not agl]g fglr%the ?Xﬁﬁwﬁ{ g?llson up
to the inhidSPEamBide. of the JNK function or signalling pat hway associ at ed

di sorders, t Al orders. and/ q ai nst

di sorders (%ﬁttrﬁgql(r{mﬂh 3 ?‘gﬁ Qﬁ?‘?é“%‘%@@“ﬁlﬁ“&lﬂm}ﬂmlr)ébﬁpﬁgeﬂ}ﬁb%ﬂ-. ons

t hensel ves ylpnethgDbattatiic pat hways are the JNK 1 and/or 2 and/or JNK3. As

above pointed ogﬁ’é t he co ounds of fornula | are suitable to be used as a
traefied {24(-03-(

medi ca- nedr™ ﬂu@@mhmmlfa@yllandgm}pmnuhm@b)mh"ogﬁmhrena-
formul a | tflzlgbm?}”& §d osed prior to the filing of the present
applicati orr@ \/\?1 or 9 of themno nedical or biological activity
what soever Naf(s- ﬂéﬁ{mh}ﬂeﬁk}&ﬁllflﬁwlpkﬁdmel-yl]§ulfoﬁyi}@lﬁi€h@-§l%@ﬁﬁﬂd3—§ﬁkﬁﬁoxy.

benzamide

3-methoxy-N-[(5-{ [4-(pyrimidin-2-ylamino)piperidin-1 -yl]sulfonyl} thien-2-yl)methyl]-
benzamide
N-{[5-({4-[(3-aminopyridin-2-yl)amino]piperidin-1 -yl} sulfonyl)thien-2-yljmethyl}-3-
methoxybenzamide

© N-[(5-{[4-({3-nitropyridin-2-y]} amino)piperidin-1 -yl]sulfonyl} thien-2-yl)methyl]-3-
methoxybenzamide
N-{[5-({4-[(2,2-dioxido-1 ,3-dihydro-2-benzothien-5-yl)amino]piperidin-1-yl} sulfonyl)-
thien-2-yljmethyl}-3-methoxybenzamide
N-[(5-{[4-(2,3-dihydro-1H-inden-5-ylamino)piperidin-1 -yljsulfonyl}thien-2-yl)-
methyl]-3-methoxybenzamide
3-methoxy-N-[(5- {[4-(2-propylanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-
benzamide
3-methoxy-N-[(5- {[4-(4-propylanilino)piperidin-1-ylJsulfonyl} thien-2-yl)methyl]-
benzamide



both the novel and the few known conpounds falling under the above set out

generic fornmula | are indeed suitable for use in treating disorders of the
aut oi mmune system and neuronal system of mamals, notably ofsgyyem Mi ngs.
More specifically, the com pounds accordizig to fornmula I, alone or In the

form of a pharmaceutical conposition, 35 1 9 DEC 2003 are useful for the

nmodul ati on ofy_rkh $ha Hgﬁ}{r re specifically.far treatnent or
prevention g?[ﬁjg[)ﬁl%ﬁs ocPé’lgngpW 5&5@%&#‘?&&”&5‘?'@9&%‘%&8’&‘%@?@?‘3’y of
JNK, not abl ybenedmidsk2 and 3. Said nodul ation usually preferably invol ves
the inhibitign of the JNK £at hways, notably of the JNK2 and/or 3. Such an

abnor mal  ex V¥ &Xidn {srchierorar(triflugiomerhy)psridin- 2 Jarning pyeperitiihyl -ylysatfonyl-
ti [ i . O1:.St i hack i dati t , t oki

could | eag (el T oD e a1, o e di sonses {har be

f tly i3 N8 bes- : i S+ i tes.
e e LY L IasioR Ry Shaslift PR Rl2 1 S thAARARe 1 ©°

Hence, the conpounds according to fornula |
t reat ment ofylhrﬂ%}'lcﬁbmaayde nodul ating the JNK function or signalling
t

pat hways. Saf €N tion, of e,JNK func-,tion_or_pathways coul d involve
its activat ?\gﬁ(,srrﬁg% grl eﬁgp%{ﬁi%? WYEWWEHW?@PH&WMM}}QBm'atylbﬂethbl]t%

i nhibition edethdrgbéhlaniide hways, notably of the JNK 1 and/or 2 and/or JNKS.
The conpounds according to forrmula | could be enpl oyed al one or in conbi-
nation with 3fra¢ﬁhﬁ§y-lirf§r ﬁﬁdéﬂlrbl(’&)dphﬁl@ﬁmpéperédig-.l-yin]smﬂlfoﬁylf}tl{iéﬁleryl)}ﬂ&hylt]-

nodul at or. Q&%&l{ihgally, t he conpounds pursuant to formula | are useful for
the treatment” Or pre-. vention of inmuno- and/or neuronal -rel ated di seases
or pat hol ogBaatthek S ALt btk Ridd INKD . oF - I NIK: S A,
critical role suc hﬁgfﬁep(l.{l_ggsﬁbﬁgﬂ%ﬂgﬁ?éée%g&g?h%ﬁ@ﬁ ne%?ﬁ&?#@%ﬂ&ﬁ%m'

Al zhei nmer' s 2oilBeetbel} bepramideyt on' s di sease, Parkinson's disease; retinal

di seases; spi: RN ey, . head. t rauna,. . aut Qi ne di seases i ncl uding
nmultiple sc eﬂ-? &{r’%’épg‘f,j[(5%‘{&%‘#&?@3’%“8@%"“6}%g-é{g]é%@fb}t,hlqnh’eu}}me&mﬂ-
arthritis; b&izamade septic shock; transplant rejection; cancers including
breast, colorectal, pancreatic and cardi ovascul ar diseases including

st roke, cergb[n(%'lﬂ‘?‘é%‘gémymhmﬂemsdublﬂé]sglfomglé)w-gzl)niaﬂiﬂ]-etxhanoxy. |
nmyocor di al B@%Wi on injury. Quite surprisingly it turned out that the

i nventively tound conmpounds according to for- nula | do show a consi derabl e
activity as3-mthduiy-NE[Es 4-03%11341&0 DpipeRtzei- ienl 8 -

enbodi nent, the (;oytrrpo[ﬁn-cd{g accor ingg%,g hlgziﬁ'ln\T/g/%:{s?gﬁn)g?%egsgéﬂn)ﬁ%}wlb '

i nactive i nPSHGRBIACOF 2 furt her apoptosi s nodul ating enzynes, i.e. p38

Fence o Eaaeion G ARF -G dpmec e R v Brrinde i 1ol
possi bi | i t yfohpl]thédreztyil MadthyDbaizhaide t he JNK pat hway, and in particular to

treat disorder elated to the JNK pat hways, while being essentially
ineffi- ci e‘ﬁﬁ(ﬁsxn{@ﬁ&r@@%hfwimxymﬂ@@mptmcke-lsp]]mlfm@al}a}ndnammemgut hat

they could j_ﬁgﬁgﬁﬁi&é@ﬁ%@g\ed as selective inhibitors. This is of

consi derable s as these related en
N-({5-[(4- {3-[(butylamino)sulfonyl]anilino} piperidin-1 -yDsulfonyljthien-2-yl} methyl)-
3-methoxybenzamide

N-[(5-{[4-(3-ethylanilino)piperidin-1-yl] sulfonyl} thien-2-yl)methyl]-3-methoxy-
benzamide

3-methoxy-N-[(5-{[4~(5,6,7,8-tetrahydronaphthalen-1 -ylamino)piperidin-1-yl}-
sulfonyl} thien-2-yl)methyl]benzamide

N-[(5-{[4-(1H-1,2,3-b enzotriaqu- 1-yl)piperidin-1-yl} sulfonyl}thien-2-y1)methyl]-5-
nitro-1H-pyrazole-3-carboxamide

N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1 -yl]sulfonyl}thien-2-yl)methyl]-2-
0x0-1,2-dihydropyridine-3-carboxamide



19 DEC 2003 36 zymes are generally involved in different disorders, so that
for the treatnent of a distinct disorder, it is desired to enploy a
correspondi ngly selective nedicament. As a matter of fact, pl8DEQ @oghe
herein reported, surprisingly found pharrgceutically active sulfonam de
derivatives according to forrmula I, nothing was known in respect of the

use of smali. [pgzl{pppl mﬁ&lmmgﬁ?}ﬂgeﬁtﬁn'l Qﬂﬁ)ﬂ ﬂ%fen L,Bﬁ)&é QEYIE hnase

pat h- way. Still furfher aspect o prese |nv tlon In the
actual ly ndhmxo_shﬂ-beh)adwpimdmleBwaﬂiomﬂﬁd@f formula |, i.e. those

sul fonam d i i cording to faornmula | that have not been

di scl osed @q&ét%bi%ﬁiafgenzﬂ?é%ﬂ'ylylP?}?CH-P 10}'1]3311@@3({}8@%@ -Hanethplddet-di s-
cl osed by tdip &g}?ﬁ%&mny (www. cerep.fr) in as far as they are nentioned
in a conpany catal ogue, w thout any nedical indication, though. Cenerally,

t he corrpouridf{(Sa@@eﬁd{-mgz 3—berimulnﬁoai-ll-ylyﬁlpéﬁtﬁn@ﬁﬁlmmﬂﬁﬁnéfﬁ Réthyl}- t hose
wherein Ar' .% ({g and Xis 0 and R is H, Ar2|sath|enyl
group, whif¥& W‘?’ ino-, a 3-net hyl p| pera2| no-, a p| pera2| no- 3,

5-di - i :
where Y is uthr E@f‘g"fi‘%ﬂk@?ﬁ%ﬁ‘lgﬁl?ﬂg"%ﬂg A tﬂ%‘i‘ﬁz‘z}f oxyhamandes |
el R4 s s s s h“”“d| '1."”%“‘?3??’%%‘“@- i g3 etk pholins
wherg Yis 4‘°}§?’f9é{?’é[£§‘r{g4 @'Pﬁglpd’ﬂ ijmqumtl -Yi]§u1:§3rpﬂbﬂyﬂur§im9tﬁy1]bmaam1dmér e
Y i i h d
Accor di hg’ CorPoRHIS B (e odh R ibobitalnr, AU B 2 i pe IO e
wWth a ned|4emlononm+[¢m{[4;(s-afealdxlyaﬁmnomﬁrmm1-yl]sﬁlﬂoﬁyﬁ-:m peridino- or a

pyrrolidin ﬁ?@'lljp bib ng substituted at the (3 position of said sulfonam de
nitrogen b 5 6] cycl ohepta[l, 2b]pyridine, or a benzo[5,

6 | oh '
Sl eyel ohepte SuINefs. i goltr LS ARE R 2 BB zsﬁwﬁor the
treat nent neodthyl}bdrzhmidd i ve di seases (WO 96/30017). X is oxygen, IS

hydr ogen a d n i iS a piperazino group, whereby L' is a
Sﬁbst?t uen SNn{{ﬁghé%b @Wﬂgﬂ&ﬁa mﬂpmgeaﬂnséﬂgl}ssuhﬁggybﬁuﬁ@ullby alog

DEC 2003 Sﬁlﬂg}q;,% Nd - NH2 (benzami dine) or a protected formthereof to
be used as factor XA nh| bitors (WD 99/16751). Two further compounds are

rat her i nc#eduaratN3f[SH( 64D aadthiysulfon AYdmiBddIBiperidih-1-y1} sulfonyl)-2-furyl]-
methyl}benzamide
4-chloro-N-{[5-({4-[3-(methylsulfanyl)anilino]piperidin-1 -yl} sulfonyl)-2-furyl}-
methyl}benzamide .
N-{[5-({4-[3-(aminosulfonyl)anilino]Jpiperidin-1-yl } sulfonyl)-2-furyljmethyl} -4-
chlorobenzamide
methyl 3-({1-[(5-{[(4-chlorobenzoyl)amino]methyl} -2-furyl)sulfonyljpiperidin-4-
yl}amino)benzoate
3-({1-[(5-{[(4-chlorobenzoyl)amino]methyl} -2-furyl)sulfonyl]jpiperidin-4-yl } amino)-

- benzamide

4-chloro-N-({5-[(4- {3-nitroanilino}piperidin-1 -yl)sulfonyl]-2-furyl}methyl)benzamide
4-chloro-N-[(5- {[4-(2-methoxyanilino)piperidin-1-y1] sulfonyl}-2-furyl)methyl]-
benzamide
4-chloro-N-{[5-({4-[2-(triflucromethyl)anilino]piperidin-1-yl} sulfonyl)-2-furyl]-
methyl}benzamide

4-chloro-N-( {5-[(4-{2-nitroanilino} piperidin-1-yl)sulfonyl]-2-furyl}methyl)benzamide



2-{ [2-(benzoyl am nonet hyl ) -t hi ophene] - 5-sul fonyl }-1, 2, 3,5, 6, 7- hexahydr o-
N, N- di propyl cycl o pent[f]isoindol -6-am ne as sel ective dopam ne D3 |igand)
and in WD 97/30992 (i.e. 19 DEC 2003
N-[[5-[[ 7=cyan-1, 2, 3, 5-tetrahydro-1-(1Hiagdazol - 4-

yl - met hyl ) - 3- (phenyl net hyl ) - 4H 1, 4- benzodi azepi n-4-yl | sul fonyl ] - 2-t hi enyl ]

hyl | b ] i hlL.orid . be f i_nhibiti f | -
rt ol n tr an ORI A RO R o Sar R mrebesn st hesaRgen
and Y is a 4-éhlomnNe{[6q {44&@%@@1&&1@&1@&&%%guggngﬁ.aém wo

nitrogen atons, said Y _being inpe- rafi'vely 'Substitute ) group

(CCONR R }neéﬁiyl&h@nza.mg%v position of the sulfonam de nitrogen are

di scl osed wist Bin V@ 98/ p3814..~35ai d conpound re.mentjioned to be useful
in the inhibi @%ﬁ“@fagé{ﬁs?‘ﬁﬁewa?m%ﬂ%aﬁ%ﬁ 9ipgrepdpsiabseifendhani de
derivati ves fialyE} théti§hbéizaioi@: bel ow set out general fornula I whereby the
above identified known conpounds are excluded. Ar? (CH2)n Art S02 Y X R |

Still a fur thélS-6irEctaminocanteonyi)esiimo Ipiperitinileyl } sitfonyt)r DaasHmetiyl paepar i ng
t he novel sb’lldbréll:ﬁe'&grn'cge” vatives according to fornmula I which have been
set out above. e E} onam de derivatives of this invention can be

prepared frgghicrodl {y5-auAajd- ,g@-mg]ﬁ_gilq%nﬁ% bt §n Us! fol.l owi ng |
general nethods and %r—g{ée([ju?ie)s. lIt w |17 be apg‘?’ggﬂ“gf‘?d&‘?%&?&&??e?m pi cal
or preferremeppkbangamidel conditions (i.e., reac- tion tenperatures, tine,
nol es of re t | vents,. et c. re.given,  qther_experinental

condi ti ons @gﬁgaﬁ%ﬁg@“&?é@’&ﬂﬁ‘@%@ﬂm@%%w@%ﬂ@d)s SRy iniurddmethon)-4-
condi tions ¢Hyrobéazamidet h the particular reactants or sol vent used, but
such conditions can be determned by one skilled in the art by routine

opti mi sat i ofrchlosed¥HiteK4- ﬂ3ﬁ[(mmtw®msﬂgﬂsﬂﬁdy®]ﬁnﬂino$yi@bﬁ&iﬁiB?'l)ﬁlhfbnyl]-2-

sul f onam de ivatijyes of. the invention are pre- pared by tirst coupling
an am ne of ?ﬁ‘uﬁﬁ‘a?’q%le?zaﬁl‘ﬂﬁ(mzme Il 1 9 DEC 2003 38 where Ar2 and R

are as def i Ng45JpPugilindpibBridm- AGYulEdHyPL2-F8- P | ?Ahi J-C 011l
where Ar' is as define gbov.e, ?}é pr o%e a gﬁ;@%@%ljrokﬁ CR v
4-nitro-N-({5-[(4- {3-[(trifluoromethyl)sulfanyl]janilino} piperidin-1 -yl)sulfonyl]2-
furyl}methyl)benzamide
4-chloro-N-({5-[(3-{ 3-[(trifluoromethyl)sulfonyl]anilino} pyrrolidin-1 -yDsulfonyl]thien-
‘2-yl}methyl)benzamide
4-chloro-N-({5-[(4-{3- [(triﬂuoromethyl)sulfonyl] anilino} azepan-1-yl)sulfonyl]thien-2-
yl}methyl)benzamide

Thereby, the most preferred compounds are those which are selected from the group
consisting of :

4-chloro-N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-1 -yl]sulfonyl}thien-2-yl)methyl]-
benzamide

4-chloro-N-[(5-{[4-(phenylacetyl)-1,4-diazepan-1 -yl]sulfonyl} thien-2-yl)methyl]-
benzamide

N-({5-[(4-anilinopiperidin-1-yl)sulfonyl]thien-2-y1} methyl)-4-chlorobenzamide
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yi] sulfonyl} thien-2-yl)methyl]-4-
chlorobenzamide

N-[(5-{[4-(1H-benzimidazol-1-yl)piperidin-1-y1] sulfonyl} thien-2-yl)methyl]-4-

chlorobenzamide



R I A mN(CH2)- Are OIV Amines of fornula Il are either known
conpounds or can be prepared from known conpounds by conventi onal
procedures. Preferred am nes as starting materials include ;

t hi en-2-yl -met hyl am ne, furan-2-yl-nethylgn ne, pyridyl-2-yl r?e% R;Fagwane and
the Iike. The acyl chlorides of fornula 11l are also commercially

avai l abl e 9{] }ﬁr evgoggl i 3 scri- bed conpounds. Preferred acyl chlorides

i ncl ude 4- énf 4 'I%‘i’?ﬂémhnoﬂm%lb‘éﬂd}WPYBMWZG’HmethyI}-

4-trifluor yggthvidaenzoyl chloride and the Iike. If not known, the acid

hal i de can be prepared by reacting the correspondi ng car boxyl ic acid with
an i nor ganidechlam-N-Ji5d {{4+64-clloedunéitnd)piperidin- i joulfsts; tﬁi&ﬁ@ gy chl oride
or oxalyl né’gl ori ﬁ under  conventional conditi ons nera y, thi's reacti.on
is perfor Cusing about 1 to 5 nolar equivalents of the |norgan| C

acid halid | I n.an.i olvent
such a5 cor e O IR I Bty R bt "y mn

about 80C Qeyl_}ﬁbdi}ﬂ)beﬁzdzmdabout 48 hours. A catal yst, as

N, N-di met h Iff)r m may also be used in this reaction. Wen an acyl
halide is iﬂnﬁ %@dm @@a@%feayl)mgm]@amnd@mrl-yllsuulbnywmamyy]mahylt}e@ with
amne Il in &? aagfce of a suitable base to scavenge the acid generated
during the re- action. Suitable bases include, by way of exanple,

triethyl aMF&ﬂo:dLN&[O&}I{WMLﬁM@d)w@&szN' wédnﬁbhyr}méﬂJzLﬁﬁnédﬁ {]hé&f‘zaa@ég&

Al ternatively, an_excess of am ne may . used 't o scavenge

gener at ed &GPFﬁdq{@e{Me@dﬂbeﬁxmhm)anm i'-yllshlé'omel}tﬁmnﬂ-lyi:)nmhyl]-of
conpound | 4oe enployed in the coupling re- actionh. The carboxylic
acid of Il areusually comercially avail abl e reagents or can be prepared
by convent nstiey] 3p{[0aE8Y{ LsnitrbbenRUmhiRe)h&BFihem-21 ) %ﬁff@@‘l# péridk igd of Il
(i.e. the agyl chlorlde) i s conducted upon UuSing any convefit coupllng

- reagent mlﬂﬁﬂiﬂmj eRZpateexanpl e, carbodi i ni des such as 39 19 DEC 2003

n r |
L e Rl R AR A AR 1
Thi s reacthsm-oxylﬁbnlzmmdwnduct ed with or without the use of well known
addi tives %U&M s N- hydr oxysucci n- imde, 1-hydroxybenzotriazole, etc.
whi ch are 4421 mlﬂ%&}@lw@%wﬂbsuh@nmlﬂ 2-ybjawsthiyh- Bame&mxaﬂd
am nes. Thge£QHphd Ng reaction using either acid halide Il or its
carboxylic acid 1s preferably

A further aspect of the presént invention consists in the use of the sulfonamide deriva-
tives according to formula I for the preparation of pharmaceutical compositions for the
modulation ~ notably for the down-regulation, e.g. up to the inhibition - of the JNK
function or signalling pathway associated disorders, in particular against neuronal dis-
orders and/or against disorders of the imxm_me system as well as said pharmaceutical

compositions themselves. Preferred INK pathways are the JNK 1 and/or 2 and/or INK3.

As above pointed out, the compounds of formula I are suitable to be used as a medica-
ment. Some few of the compounds falling into the above generic formula I have been
disclosed prior to the ﬁlmg of the present application, whereby for 9 of .them no medical
or biological activity whatsoever was described so far. Hence, it is herein reported that
both the novel and the few known compounds falling under the above set out generic
formula I are indeed suitable for use in treating disorders of the autoimmune system and
neuronal system of mammals, notably of human beings. More specifically, the com-

pounds according to formula I, alone or in the form of a pharmaceutical composition,



conducted at a tenperature of from about OC to about 6C for about 1 to

about - 24 hours. Typically, the reaction is conducted in an inert aprotic
pol ar solvent such as N, N di nethyl fornmam de, dichl oronet hane’, @%IFO form
acetonitrile, tetrahydrofuran and the [li3e using about 1 to % | ar
equi val ents of the amine based on the carboxylic acid or its acid halide.

Upon conpl e | ) Se I ered
convent i ona#eﬁiebfﬁgggpﬁﬁcl éltgﬁpor ecCl {)@fg gh %ﬁ%lcbquaﬁg 91- rE3UNERLeT on,
di s- till at praventich of]élsdmdbfs asﬂ'dmtedltﬁtﬁwhoﬂmrekﬁﬁm@ﬁ of ﬁkftthb'%f\le@,

y
for the pre on f .t |.f onyl - |per|d|nes or piperazines of fornula
| are pr epagg % §ﬁ{%é'ﬁ? ‘Hﬁéﬂn Wsyp bﬁ%ﬁf¢m§1y ingelNevtbe inribition of thd INKR2) O

A S02C V f t hi I
chi or osul f oniﬁlc‘g’%?‘i’ qotdpity SEle RS D A0 ap BbndtRia ERbr Cu SRR R by
treating t hENKaonbkberirijgersd Hyonumeraud sidulie £ suabo §éptﬁ dcRodO Qﬂﬁiaﬁoe GRLRY

equi val ent of the sulfonating reagent in an inert solvent, suc
di chl or omet FApknes)and couldlead ta eui-of sagiralaroptosisiroutoimin@et discabe thatsie C.

Pr ef bl h | f d | .79C and
eads to it RARvdh B LBk it & iolerm it R stierc Rones s (e

t enper at ur ecdngpal@ids atdcRdivg it GortlAPcolld 88 usdd fo?%éﬁéa tﬂl@)ﬂ oﬁm&ﬁérg%
formula V. Accordi ng to_a further preferred nethod preparation notably

in case thahogd Simetion Ooa!tgnnlbngodtﬂ“@am&gd hmdmllamon[flﬁnerrjmhﬁrﬁmc_
h de, of. f t
st T oyl pristEot ptiieys ChuBl 1Rt b TRheRy bit Ry Sbup e e ome-ed by

t he fol | owiregulatiewap to IihBif6A bPheINK ?ﬁh@'ﬁ}l@%o A bf ﬁ@JﬁK }
formula I1; Chl orosul fonyl ati on of the aromati c group; OI‘IT&IOI’I 0 the

sul f onani deNKhdthegempougdprcopbog tuformpiag atuddt be emphyetl latoreroptie coinbhg

group; Ac ﬁ & ﬁgﬁ rated free a nes, of fornula II
are prot ec%ﬂegb g‘?ﬁpa sglle? "815? %gegrﬁ’ﬁfba:)n‘fmgﬁﬁﬂ( %&elfy to
provide intermediate of fornula VI wherein P denotes the protecting group.
P- N- ( CH2) n Speeifichllythe compounds pursuant to formula I are useful for the treatment or pre-

vention of immuno- and/or neuronal-related diseases or pathological states in which in-
hibition of JNK2 or JNK3 plays a critical role such as epilepsy; neurodegenerative dis-
eases including Alzheimer’s disease, Huntington’s disease, Parkinson’s disease; retinal
diseases; spinal cord injury; head trauma, autoimmune diseases including multiple scle-
rosis, inflammatory bowel disease (IBD), rheumnatoid arthritis; asthma; septic shock;
transplant rejection; cancers including breast, colorectal, pancreatic and cardiovascular
diseases including stroke, cerebral ischemia, arterosclerosis, myocordial mfarctlon

myocordial reperfusion injury.

Quite surprisingly it turned out that the inventively found compounds according to for-
mula I do show a considerable activity as inhibitors of JNK2 and 3. According to a pre-
ferred embodiment, the compounds according to the invention are essentially inactive in
view of 2 further apoptosis modulating enzymes, i.e. p38 and/or ERK?2, belonging inci-
dentally to the same family as JNK2 and 3. Hence, the compounds according to the pre-
sent invention offer the possibility to selectively modulate the INK pathway, and in
particular to treat disorders related fo the JNK pathways, while being essentially ineffi-
cient with regard to other targets like said p38 and ERK?2, so that they could indeed be

viewed as selective inhibitors. This is of considerable significance, as these related en-



Nunmer ous protecting groups P of the am ne function as well as their

I ntroduction and renoval, are well described in T.W Geene and GM Wits,
Protecting groups in O- ganic Synthesis, Third Edition, WIey9 Dgpvaoder K,
1998, and references cited therein. Pref ﬁﬁred are protecting groups that
are acids and bases stable and can be furfher re- noved by using netal
transition conpl exes sutlth .as pal |l adium conpl exes, for exanple the

al |yl car bang¥Ees A grnemllydpvolyed immdiffqrent disorders, gp that Gorthe freatnieat ofa distncted

protect- ing; L. de. qr l.ch is.stable in a all range of

experi nent aIQJ cg%ﬁ-t Hfﬁlégg’gd %@bﬁ%%%e%ﬁg%fﬁﬁgﬁ ngﬁFtélveg’FlS@ﬁ?nE’gn be perfornmed

by reacti ng Asematier efSfpenpifiotgrolih® Béreid dpeAED RBAIRIBIP FFndGh Tc"éuié’él@r oni de
am ne;

or naleic anh‘% ri in.the presence of a base such "as trietaﬁi;/

d in.th
di i sopropy| %A C’l‘i‘é@‘i@-‘??@tvﬁgﬂmﬁtﬂin&@ omulaHenothing was kmowminrrespect of
| t LN i ' di chl t.h f t o-
ntrine, t etiiet ShAUTESIGA L BRARILf Compbilts 35 SERGHNEF o tenlaiih Goesopataout

0C to about wa§0C. Conpounds of fornula VI are then sulfonated using a :
conventional very mld sulfonat- ing procedure that allows the obtention o

sul fonyl ch th de of formula VII. P-N-(CH2)n Ar? SQ2CI R VII Typically,
protect ed arfHé& Mtheisaspect of & presant invrmsion sonsistain the atuplly nbhelsalfonamide

Soch os { et SaptaiverbERARN L bl SHERARIS ferallu 2oRlin R Srmmiiad thatom
-70C to OC Hawe nivg baert digeloseatsy nie ;‘r{)dra Et. Therdb 4 Btal bP?;‘/cog{ggﬁgds g&w bath §R1 med

anion is then treated with S02Cl most prefera- b y bubbl'i'ng 't he
gas into thelopeky the/CERER gempany Wweneasepifi)ireas fangs thgy aromentici@@ite 20C

during a ti | o ] hutes.to .1 . hour. The sulfonate obtained is
19 DEC 2003%‘5@3&3@%@%%‘?‘8‘? aélu}{?‘ﬁ%mg‘a‘ﬂaﬁcﬁﬁ°‘?’r%%8§-m nutes to 1 hour. The
sul f onat e oGtngrakky ths corhpRimds aadsiRig®dorrhila ol loride
of formula VI bK contacting with N-gn%hlooy ogucci Qﬁﬁgﬁg@%ﬁgja}t}lg%éeorlg ure
rangi ng fr o whersimAe is erephemAand X ) andRi e, Af° Farthichgl droay,e t hen
prepared fr S SSRNdI ve nmentioned sulfopyl .chloride V, or
VI, by rea‘?ltﬂll‘(g)*ril}’el\%ﬁ%&Ii h}; a co(?f é? 8‘6‘%@‘3@811’8%“?0& aBWW@POé?‘g%'d@nﬁhgra WPETr a

pi per azi ne dino grquprbeigaubdtitutetin the felowing vagneral formula VIII  or IX

R6)Nn. R6)n, H\ /N-L1 HN MII \

e where Y 1s a piperazino group, L' is diphenylmethyl, benzo[1,3]dioxol-5-yl-
methyl, 4-methoxy phenyl, 2-hydroxyethyl, methyl group, 4-chlorophenyl
methyl,

e where Y is a 3-methyl piperazino, L' is 4-chlorophenyl methyl,

* whereY is a piperazino-3, 5-dione group, L! is 2-phenyl ethyl, and

e where Y is a piperidino group, L' is H, and 1.2 is 2-hydroxy ethyl.

Compounds according to formula I that have been disclosed by the prior art together
with a medical indication are those, wherein :

* Y is a piperidino- or a pyrrolidino group being substituted at the B—position of
said sulfonamide nitrogen by one R = benzo[5, 6]cyclohepta[l, 2blpyridine, or
a benzo5, 6]cyclohept (3,4) ene [1, 2b]pyridine, whereby Ar' is phenyl, Ar® is
thienyl, X is oxygen, R is hydrogen; L' and L? are H and n is 1 for the treatment
of proliferative diseases (W 0'96/30017).

e Xisoxygen,R'is hydrogen and n s 1, while Y is a piperazino group, whereby
L' is a substituent that includes a phenyl being imperatively substituted by a



or or a pyrrolidine, an azepan or a 1, 4-diazepan of the bel ow fornul as
(R6)n. HN-N L or - or whereby R6, n LI and L2 are as above defined. The
above set out cyclic am nes, notably those of fornmula VIII of .l re either
com nercially avail abl e conpounds or conpounds that can be :‘Bﬁe@%ﬁé@ﬂ'ﬂby
known proce- dures. Typically, piperazines of type VIII can be prepared
upon usi ng conventional methods knownsby a person skilled in the art. For
L' and/or L2 = aryl, suitable nmethods of preparation are described in

Tetrahedron  Let tgroupS9R=NAY-NHS {ifthzB8A8Re) aPsproRtred anaffersdr it dshegei n. For L
and/or L2 = aryl fCI-%S[ballggl, %,fbjrther preferred rrethoé I's the reaction of
the cor- respondi ﬁ‘ijm RV W&)N- protected piperazine with

conpounds of *f.er Miwcfudtherbntbound iR Futhr MR dibcisdadn Wo oBlUsa0h . OTS, OV 42
.19 DEC 2003 The .reaction_is generally conduCted 1 n the presence of a base

such as tri et hyl #mAdbengeylamizerpethyl)thiophapeliviulfonylpd 2556, dmexdytronat e and t he

i ke in solvent : | L RNl .di met hyl sul f oxj. de,

N- et hyl pyrrol i dgﬁg@@%ﬁ&%ﬁﬁ%ﬁ%@% &zécpéﬁ%ﬁgﬁiﬁ#rlkgaﬂ om about 0

to about 100C. Fand id WOra#/a0991 @.c-N-{[S{ ) cyancal },8/5ttbeihy@bat @ Hriaidp®igdhod is the

conversi on of conpounds .of ., type Xl using the Lawesson's reagent which

al l ows the transf 'H?&Yﬁéﬁgpmnyﬁﬂ@ﬁﬂgl#fh%mdlazepm-waﬁuéfemd]—a_ erd] descri bed

in Bull. Soc. Chim8thyBedefidtiide é&}@hy‘ggomo%ggmlbghs&{}gr- h{tﬁggﬁg@@ of fornmula
S

| are readily -prepared by contacting the sulfonyl chlori with an
am ne of fornul aPWeip trepslerase). presence of a suitable base to scavenge the

acid generategd g%k | |5 abl; es gl b y of
exanpl es, triethyla- 9’m°ng%??€%3@g%§%‘%@?é%’&g% %—dne%sﬁy%rdﬁglfrﬂﬁ%ﬁane and
the |ike. The re&#uatsd cydicpikat enntaining ope ootwdwittesen atoms,chidehbeiny iadpe-as

NN- di met hyf or mami.g& ey T @M&(I = QYL .0li don hanol ,
acetonitrile at a tg%gﬁ1ﬁe®%gﬁ1ﬁq§%ﬁp% t'o aRohﬁxTOag@apﬂflﬁ%%%at ively,
the sul fonan de @&W@W@@lmgeﬂ@ﬁrﬁﬁﬂaﬁlﬂ Veith'eiW@eﬁtV 5381 Sxphcompofidsm t he

cor r espondi ng .Su'afeqqﬂeﬁkioﬁéa't%égs%ﬁ}{i:ﬂ?ei}iﬁbitioﬁ){f{eg%ﬁﬁésf&ﬂ. W th a piperidine of
general for- nula .l X Piperidines o ormul a are either commercially

avai |l abl e c%gpou'ds Qr ) L
ence, the entirely novel sulfonamide derivatives are those of the below set out general

formula I whereby the above identified known compounds are excluded.
1 2
Ar I I IT (CH,)—Ar—80;—Y
X R ;

Still a further object of the present invention is a process for preparing the novel sul-

famide derivatives according to formula I which have been set out above.

The sulfonamide derivatives of this in'ventiqn can be prepared from readily available
starting materials using the following general methods and procedures.

It will be appreciated that where typical or preferred experimental conditions (i.e., reac-
tion temperatures, time, moles of reagents: solvents, etc.) are given, other experimental
conditions can also be used unless otherwise stated. Optimum reaction conditions may
vary with the particular reactants or solvent used, but such conditions can be determined
by one skilled in the art by routine optimisation procedures.

In a preferred method of synthesis, the sulfonamide derivatives of the invention are pre-
pared by first coupling an amine of formu{a I

R'HN-—(CH,);—A¢ I




conmpounds that can be prepared by known procedures. Typically, piperidines
of type |X can be prepared using conventional nethods known by one skilled
in the art and de- scribed by way of exanples in J. Pharm Scil9DEr2200$1,
1316; J. Heterocyclic. Chem, 1986, 23, ¥3; Tetrahedron Lett., 1996, 37,
1297, US 5106983, W) 9113872 and V179606609 Preferred net hods of

obtaining p 2 f %@ﬁlﬂ = Hand L2 =
(CH2) n- Arylw&ﬁfeérpeleL r%%ﬁﬁ—jarégg 8§§?| on })t? an orgarrfg%gfg t%e ci es such
as Ar3(CH2)"Li or Ar3(CH2)" I?E i gﬂno prot ected 4-piperidone foll owed by
reduction of the so-forned doub nd which allows the formation of
compounds of type IX. 1 9 DEC 2@D3 43 For L2 = -NR-(CH2)n- Aryl wherein n =
0,1,2, a preferred nethod is the reductive anmi- natiorof 4- pi peridone with
am nes of - t whereAky)lis 6CHERRdMBovE, tdpfovidd e aBidf SFbagugEVhod in the case
where n 0 is a "Mtsunobu type coupling be- tween an activated aniline
of type XII w t h nono- N-protected 4R1p| per| dol as described in Tetrahedron
Lett. 1995, 36, 6373-6374. AT Deprbte i on of 4 he sulfam no group is then
carried out using thiophenol e“pr Hpise Apf pot assi um car bonate. For
L2 = -NR3'C(O R3, -NR3' C(O NR3' BB, NR3!SO2-R3, a prefﬁ{/red met hod of
synthe- sis of conpounds of formula I X is the reaction’of comrercially

avai | abl e NABGResbf formiei fefditimigodd &bﬂaﬁ&ﬁﬂs ok &ﬁ{ te g&géreﬁ Hdh k6w

i socyanates and sul fonyl chloride un- der cl assical Itirons very well
known by orfémélqunﬂeéy|°ﬁn‘f%§08altpr0WmSLErefeHmme as stertingunatsrialt iddudell a

| X are rea Dy nt a | | . chosen

het er oar onat | c-r- ﬁgs h;%q‘ﬂﬂ ﬁ"é?’rﬁg' '5’? %é’yﬁﬁl"}rf %ngtjlyla@l@; sa1q the;like, he
presence ofTlge i@mmoﬁawbﬁfdﬁhuﬁsmad:e ﬁlsBléthﬁérEﬁh?ra'in‘?ab?é orébx%@%hk'lg‘ descri-
tetrachloride in a polar aprotic solvent such as dich an

| nt er medi atbsdmompoeaﬁs Feefemed gyl shlorides muw—hhmbeaz@ﬂ yhhtriden4-dfluoroben-

P bat mont oy E R 4 Bl enBAONRENA oh R 8l AEpdihams Beraidiaar Ty
prepared byatidatacbe pg:phfbﬁ Biteh@ing! the BbREIPIAding dﬁ&ﬂd&yﬁ@ aGilvith &1 i é)?%éﬂi'c]: a I X

in the presence of a suitable base to scavenge the aCid generate ring

the reacti ¢§d kglideasiich a5 sieny} aidoridee phospharys tothlexidenpt elsalyltqiﬂmudwmrm ne,

g'rg?gf;oﬂﬁlcghwmmp&nﬂﬁt hyl nor phol i ne and the like. The reaction is

Generally, this reaction is performed upon using about 1 to 5 molar equivalents of the
inorganic acid halide or oxalyl chloride, either in pure form or in an inert solvent, such
as carbon tetrachloride, at temperature in the range of about 0°C to about 80°C for about
1 to about 48 hours. A catalyst, as N, N-dimethylformamide, may also be used in this
reaction.

When an acyl halide is employed in the coupling reaction, it is typically reacted with
amine II in the presence of a suitable base to scavenge the acid generated during the re-
action. Suitable bases include, by way of example, triethylamine, diisopropylethyla-
mine, N-methylmorpholine and the like. Alternatively, an excess of amine II may be
used to scavenge the acid generated during the reaction.

Alternatively, the carboxylic acid of compound III can be employed in the coupling re-
action. The carboxylic acid of III are usually commercially available reagents or can be
prepared by conventional procedures.

The coupling reaction of carboxylic acid of ITI (i.e. the acyl chloride) is conducted upon

using any conventional coupling reagent including, for example, carbodiimides such as



19 DEC 2003 bly conducted in solvent such as N, N-di net hyf or mam de,

di met hyl sul f oxi de, N- net hyl pyrrolidone, ethanol, acetonitrile at a
tenperature fromabout 0 to about 100C. The sul f onam des of f%gy |V are
readily prepared by contacting the sulfomg chlo- ride VII w aftthe of
formula VIIl or 1 Xin the presence of a suitable base to scav- enge the

acid genera | &girg Cig@N4; 24 sginel ude, by . f

exanpl es, F??g{aﬁi}lbgﬁrhe ﬁ%’sfgp %ﬁ%ﬁ%ﬁﬁ@?ﬁ@ n%&ﬁt}?ﬁtﬂdb‘ﬁm\f?%@o FHEF t he
li ke. The resatig agsntspsuehes A)Nycaclunglaliaiddzolessy PABTUP SHES réStion can be

NN- di et hyl f or yjami de,. di rrehh‘él sul foxi de, N net hél pyrrolidone, ethanol,

acet oni t ri | Eonguctedvahnar without the ysa efwell kuownaddiBves snohas N-hydsoxesuccin-

sul fonyl chigigedeLOdy a - A thave be deprat ected
us- ing well kn’ovvn9rrg%{%gﬁlszggi/azé%ég%k%ﬁ%??ﬁ@‘ﬁg%a%ﬁﬁ?}eéﬁq B‘PE’%QEPgéafm
gener al f or butydicdciMsRhd &) n Art SO2 Y wherein R, Ar2, Y and n are as
above defi mw&é{? Derivatives of type XV are then acylated according to -

descri bed i

greaqhien yismg-eithepacid halide Bhomigsscashoxydicdeibistprefarably anmi nes
with acid c ' ' | | t he red condition
descri bed aﬁ%@gb g%?%eg 5%?%%%%%?’%@ %(Jg:ntgragf’u?%ﬁfﬂr gPufi ﬂtot ubﬁ‘h i cul ar
case of conpmurndypidallgetheredctionrisbdmiuttedif b inérf ROES EBF& sélv 't%ﬁéﬁé%ﬁiﬂi‘-e

e

derivative, .an alfernative nethod of preparation which has also to
consi der ed di@ethy, amide; dichiorpmethags, chierofrme aersdnitrileptetphydibfuran and the

aHN (DR AT AR Bl calb MRS N ERine ot on e cabiicn w1

be chosen depkoritnaridhalide Upshwoenpdétion of(tEefeabtiéh, aRO¥SboLEhidRITVI ol L' .
L2). Procedu%‘gg and nethods to performthese types of condensation are
wel | - known EFEPhSeAyeplenal iasthodssinshudngpreeipisationg abrosyatogrephy fifration, dis-
N-subst i t ut@d ok~ Lhe derivatives. 45 9 DEC 2003 If the above set out
general synt ﬂdeftelhgnang%ﬂg% are not applicable for obtaining com pounds of

fornul a |, Ehe sulfohyl ciletidesisf ffmplVaksdss @y SPeprépartiREs SR ssifbdyied in the
piperidines or piperazines of formula I are prepared using conventional sulfonating
methods:

Ar1-—c[)|—ﬁ——(CH2)n—Ar2—SOZCI
, \'%

A preferred sulfonating reagent for use in this reaction is chlorosulfonic acid. Typically,
the sulfonation reaction is performed by treating the carboxamide of formula (V) with
about 5 to about 10 molar equivalent of the sulfonating reagent in an inert solvent, such
as dichloromethane, at a temperature ranging from about —70°C to about 50°C. Prefera-
bly, the addition of chlorosulfonic acid takes place at —=70°C and leads to the formation
of the intermediate sulfonic acid. Increasing the temperature to 20°C allows the forma-
tion of the sulfonyl chloride of formula V.
According to a further preferred method of preparation notably in case that the above
pointed out method leading to the preliminary synthesis of sulfonyl chloride of formula
V is not applicable, thé sulfonyl piperidines and piperazines of this invention are pre-
pared by the following steps:

* Protection of the amine function of compounds of formula II;

¢ Chlorosulfonylation of the aromatic group;

¢ Formation of the sulfonamide function;



art should be used. For exanple, when Are is phenyl, one should start from
comer- cially avail abl e 4-cyanophenyl sul fonyl chloride and .?gmim
conventional methods known by a person skilled in the art to

sul fonam de derivatives of fornula I. A fjpal aspect of the present
invention is related to the use of the conpounds according to fornula I
for the nodul ation of the JNK function, or signaling pathways, the use of
sai d conpounds fd&r PRBIOKEER O thepotsrtiprggtelpaut i cal conposi tions for the
modul ati on of tRe well as.t.he fornulations containing the
active corrpoundsmac{wglc%}?%‘itl ﬁg 03%58? ﬁfﬂeégtf:q%%iaﬂl%dul ation of the JNK
pathway is viewed as a suitable ap- proach of treatnment for various

di sorders. Whenesoffoomath I arefrateatederith & dhitablé ?ﬁ)t&!ﬂng dr g,%ﬂﬁigel nGkiy es
of the present ipvention are typically adm nistered rn the formof a

phar maceut i EPro¥isegatermediate afdpreula e R denmitestberpostedtingrgsowmnpr i si ng a
com pound of fornmula | and a pharnaceuti call y ,accept able carrier, diluent
or excipient there- .fore arB-ardN—wi(QHy) tidscope of the present
invention. A person skilled in the art is aware of a whole variety of such
carrier, diluent or excipient cofpounds suitable to fornulate a

phar maceuti cal conposition. Also, the present inventiofh provides com
pounds for Namessusprordii Rps P loff thdrhine i ' ' ' t he
conmpounds of form?l al u%%@ufs)e as JNK i nlrﬂngft%o(ﬁ#%%{%ﬁ%hml%ﬁggma
for the trcH¥mAYAL a7 Wall describgd im TV . Gresnierand K& MasWwis| Pradsctinggrowps iarCy-

t f ..-h ; i-Jh [ mbi_nat i ¢ ith
o ner oo camnr Ry Y ol Witey e Xetke 19965 S fefemmsesen taeren.
convent i onaPiefersodire pastectiigt8iis thatC akiE andbhtRRiabRY | meei’gi(—)ﬂslgﬁg%ébe

placed into the form of pharmaceutical conpositions and unit
t her eof , an@oVed RYefing sratal trapsision eamiplsxes such agpallddiuns cahplezes, fdl @tampde

Ll s APt 8ylcababl e T B0 N By P HaRS R b res o moieite
form of st einglgeoupii aled Aaletmidel b Wi dhak sﬁBIe‘ip%leaﬁger:] g'r gf#é{mgggal condi-

subcut aneous use). Such pharmaceutical conpositions - age forns
t her eof may“%npri se ingredients in conventional proportions, with or wth-

out additi : [ (o o) rincikple and such unit dosage.forns
may cont ai glﬁa‘ﬁgs%é.{{%é‘bl & le;g} g‘?:‘fs’lc\r/ ICi’aerpcﬁﬁ 8?"9/ Hga%itg"ec‘?rﬁﬁp@@?‘é‘gﬁ”sa’

commensur atlglcaionatemhididnstedlylstaidide Sosare: saRARIE t BR ReRkL 19
DEC 2003 When enpl ogyed as phar r¥aceuti cal s, the Sulfonam Jgs dg‘%lls\egp?%es of

this i nventSighasisthylgmmesdiisppsenilethylaming N-metindmionphnline aad fieakikeieat i cal

CONMPOoSi t i OMyyrathcdd It . DI epar in a nne | known in
t hgp phar mac ut call‘;ézgl?t&?%ln% I\(CI:)’(;ﬁ r?pdlrn?%gylg‘fm'agggﬁ cﬁgl?}gro%?tﬂ%ée,e QHg. aceto-
General | y, nitrde,tetmghydraferanfandhhslikeaentenperane ﬁﬂ%ﬁlﬁgifﬁﬁﬁ BBShtioRCao abloFt

y

phar maceut L@g&ly effective anount. The anount of e conpound actua
adm ni ster will typically be determ ned by a physician, in the |ight of

the rel evargorfipdid§®t #}fida VI are then sulfonated using a conventional very mild sulfonat-

- ing procedure that allows the obtention of sulfonyl chloride of formula VII.

P—N-(CH,);-Ar*~S0,Cl
R’ | -
Typically, protected amine VI is treated with a base such as n-butyllithium or tert-butyl-
lithium under an inert atmosphere, in a polar apfotic solvent such as tetrahydrofuran,
ether or dioxane at a temperature ranging from —70°C to 0°C during a time ranging from
15 minutes to 4 hours. The so formed anion is then treated with SO,Cl; or most prefera-

bly SO, by bubbling the gas into the reaction mixture at a temperature ranging from —

70°C to 20°C during a time ranging from 5 minutes to 1 hour. The sulfonate obtained is



including the condition to be treated, the chosen route of adm nistration,
the actual com pound adm ni stered, the age, weight, and response of the

i ndi vi dual patient, the severity of the patient's synptons, W%Etchﬁpi i ke.
The pharnmaceutical conpositions of these inventions can be adm ni'stered by
a variety of routes including oral, rect? , transdernal, subcutaneous,

i ntravenous, intramuscular, and intranasal. Depending on the intended
route of delFvterdp°Cidigingonpmermangingdrem & mirartestioyl haurnThatselformse ebtdeid is

injectable gr _qral .compesitiagns., The .conposi.tio for oral ad- mnistration
can take thgjef’gt}:arﬂs : Iw‘f’f’fqu’iocfhgéﬁé‘myéﬁg]%&‘ﬂeg g‘tf@h‘iqus,y erntagiing BEhder s.
Mbre commonkilordsaueinBhide kDS t&RPRAI 1A S BICRPTY in unit dosage forms
to fa- cilitate accurate dosing. The tg?l "unit osaS’(éj forms" refers to

physically discrete units suitable as unitary dosages for human subjects
and ot her ndhaankonagide denivatives of fmivky] are thergeteparedironrthg cantspondifg act i ve
mat eri al calgcul ated.to.praduce.the Si t her gpeutic effect, in

associ ati on® W”%&?&eﬂéﬁ%ﬂﬁﬁ&imxﬁ&ifba&%%%mt.h asasrespending cydissage
forms incl ugeind efgl kies witlf £ ?&hﬁ%xﬁﬁﬁﬁi}dlﬁé bPEES A
conpositions or |§: I'l's, tabl g’tijs%, capsdles or ctl gaﬁyigpfﬂ% ateﬁéera%:fgaggiuga?@gl id
conposi tionetI¥.n such conposi- tions, the sul fonam de conpound is usually a
m nor conponent (from about 0.1 to about 50% by wei ght or preferably from
about | to about 40% by weighti) with the renmainder beg' ng various vehicles

or carriers and processing dg hel pful for formng (R ¢.desired dosing
form Liquid fornms suita r oral admnistrati op X I nclude a suitable

aqueous or non- aqueo [ _Wwith buffers, s d di spensi ng
agents, colorants, flm th‘e i ke. Solid*¥
exanpl e, any of the foll ow ingred}i, ts, or CconRg

AW, | ncl ude, for
ds of? a_sinmlar
nature: a binder such as mcrocrysta ne @el I ul ose, gumtraZ%- canth or
gel atine; an excipient such as starch or |actose, a disintegrating agent
such as al giapyralilisk, aPhzepa@edr.a RY-difeparsbfthe Below fosRbiagant such as
magnesi um stearate; a glidant 47 19 DEC 2003 such as colloidal silicon
di oxi de; a sweeten(R}. aggnt such asrbcrose or saccharin; or a flavoring
agent such as pep 1 met hyl salcYiate, or oranfR)il avoring.

| nj ect abl e conpogi t'i ofs aretypiﬁ KTy sed upon inj ble sterile saline
or phosphat e- saline or ifnj ect abl N arri eNs—pdwn in the
art. As above nentiNbned, the sul fiQnanjde conpound\of fofrula | in such

conpositions is tyb‘l cal ly g m nor corpo- "hent, J ed y rangi ng between
0.05 to 10% by weight with the renmai nder being the injectable carrier and
the |like. The above described conponents for orally adm nistered or

i nj ect abl e vewereysRY, indb'sar & arses ebyve dgfiredent ati ve. Further material s as
wel | as processing techniques and the like are set out in Part 8 of

Rem ngt on’ sthh rrracqut' cal.. Sci.ences 7th Edifion, 1985, Marck
€ above set out Cyclic amines, notably those of formula VIII or IX are either com-

- mercially available compounds or compounds that can be prepared by known proce-
dures.

Typically, piperazines of type VIII can be prepared upon using conventional methods
known by a person skilled in the art.

For L' and/or L? = aryl, suitable methods of preparation are described in Tetrahedron
Lett. 1996, 37, 8487-8488 and references cited therein. |

For L! and/or 12 = aryl C,-Cg alkyl, a further preferred method is the reaction of the cor-

responding piperazine or mono-N-protected piperazine with compounds of formula X

Aryl—(CH,) —X .

wherein X is Cl, Br, I, OTs, OMs



Publ i shi ng Conpany, Easton, Pennsylvania, which is incorporated herein be
reference. The conpounds of this invention can also be adm nistered in
sustained release forms or from sustained rel ease drug deligﬁjg Z%ﬁtems. A
description of representative sustained gelease materials C CI be
found in the incorporated materials in Rem ngton's Phar- nmaceuti cal
Sciences. Ixn the follow ng..the present inventio hall be il lustrated_ by
means of ‘soh® BLEAGH lgsgenefﬁpx ﬁO%‘B’@teﬁldp tEBH%eF?rEf@d’r} 356 sushagddethglapiing, ding
the scope Ofoprpylefhy@itiinepotads A BABEnE Ah@RR! 1Kl s R QRALARAN Of
4-chloro-N1 (gly er azi neﬁi- sul fonyl ){lt hi ophenfgﬁ%%{ﬁl;??llaf’gféﬁzaamcg{ﬁl
4- Chl or o- Mﬁonm@wfg:a dpmsthylsulfigyidd Nrpeath ylpyrtalidomey Ethtnalnacefondiridhatar teenz oy |
chloride (0.114no in 50.41L dr 2C1 2 was added over 30 min to a stirred
sol ution ofpefétH“Fﬁ %Mﬂwqttﬂi"’gﬁﬁ%ﬁg &..137 nmol) and' Pr2NEt (0.25 nol) in
CH2C12 (200 mL) at OC. A white solid was forned and the reaction was
al | oned to m@Mhdnd/drgédm eh &triHe? pPMeH ] . L %t h
200 nL of CHCL2,. ey ol & Mirtfe? pPEfey c%’c#ﬂ?@q’%%gea%;r?&%%%":ﬁg%cg\&}w .
Evapor at i orfypd Xi msingdint Lawesson’s reaggatiwh&hqlip98%he atindfbendtionl of abendadims as
a white soligd: m.p. 153-54C . H .NVR ( ) J.7.9 (d,_J=8.67 Hz, 2H),
7.58 (d, J:a‘g?“éfmﬁﬁ,gmé‘ﬂ)a? ??‘%@#HH%&%& im. Bedgippcl SBH 874829 . 13 Hz, 1H),
7.22 (d, J=5.27 Hz, 1H), 7.16/{-dd-,\3: 3.39, 5.27 Hz, 1H), 6.62 (br d,
1H), 4.98 (d, J= 5.65 Hz, 2H)./5-(f '
1- (4- Chl or o- phenyl ) - met hanoN - am ndN=mettyAryt hi ophene- 2-sul fonvl chlori de
b Chlorosulfonic acid (20.1 , 8 mppl) in CH2C 2 (80 nlL) was added
dropwise to a solution of 1 a g, 4®mol) in CHGL2 (500 ni) at -80C.
The mixture was allowed to reach roomtenperature in“5h.. The reaction
m xt ur e was'heculfenkmides offoamalaiire kéadilyprepaed b cohfabifgHASkifork1 2 hRIRE1 C

i the solvent was evaporated to dryness which

| )

a? %/g; d\ggs 8%{”8 (a%\ég)ﬁrm%%%m%?fgﬁ@ i1 therRreseRRs of A suitatie bags to seyeasThe akidNVR
DVSO- d6 e . = 2 .7, 53 (d, J=

b b7 v, ol ety urind el SHillle 6ol i Qusd by RYobBranib el ()

J=3. 77 Hz, nPh, diisopropylethylamine, N-methylmorpholine and the like. The reaction is prefera-
4- Chl oro- N; f 5- (pi per.azi ne- 1 -sul fonvl ) -thi ophen-2-yl nethyl]-benzamde 1 A
sol ution mbi)f ‘B)(“%fgtﬁd 13 SV P;hilsnﬂ Voliethyiarmampide, dimethyixol foxides Nameibil-
slowy at fiGorid, B®EAGH A&tdkBie Ha P! dbold 85 . The
reaction ngﬁ;gti rred for 2h Wni?e r%o e?%rrperé udri’g was Orzaggéﬁggi.ebme
reaction mxture was washed with sat. NaHCO8 and dried over MySO4. After
evapor at i ngliematiyelyy & sulforemydq @dfatifes bfcfowasnla I are readily prepared from the

corresponding sulfonyl chloride V or VII, by reaction with a piperidine of general for-

mula IX. Piperidines of formula IX are either commercially available compounds or
compounds that can be prepared by known procedures. Typically, piperidines of type
IX can be prepared using conventional methods known by one skilled in the art and de-
scribed by way of examples in J. Pharm. Sci. 1972, 61, 1316; J. Heterocyclic. Chem.,

1986, 23, 73; Tetrahedron Lett., 1996, 37, 1297, US 5106983, WO/9113872 and
WO/9606609.

Preferred methods of obtaining piperidines of formula IX are the following:

For L' =H and L2 = (CH,)n-Aryl wherein n = 0,1,2; addition of an organometallic spe-
cies such as Ar’(CH,),Li or Ar(CH,),MgBr on mono-protected 4-piperidone followed
by reduction of the so-formed double bound which allows the formation of compounds
of type IX.



isolated. 1H NVR (DVMSO-d6) 8 9.38 (t, J= 5.27 Hz, 1H), 7.90 (d, J= 8.67 Hz,
2H), 7.56 (d, J= 8.67 Hz, 2H), 7.46 (d, J= 3.77 Hz, | H), 7.18 (d, J= 4.14
Hz, | H, 4.67 (d, J= 6.03 Hz, 2H), 2.66-2.84 (m 8H) Exanpl-pg:bEczm
Preparation of 4-Chloro-N f 5-[4-(3-Trifjqoronethanesul fonyl -

phenyl am no) - pi peri di ne-1-sul fonvl ] -t hi ophen-2-yl net hyl }-benzam de 2 To a

(580 g 1 es Lnm A A, @?i?r%gf;%—h?”ei”%f»%%{%d ﬁgﬁ%hgnrfw”%g&x?{%ﬁgg °
added 10 ( AuTBr 4 birtHaBD wicy L RCAS nt After 3 h the |

reaction m xture was  washed wt NaCI sol ution, and
dried over MgSH. The solvent was evapor at ed and the resi due was fi I tered
t hrough si | iAchirthet predémegl rogthiod e theavasd ehisgl rere Otisih EMitshinstsy Bberesdu 121 WRs

|solatedaswh|tesJ|d 840 np.: 198- 199C. 1H N 6) 8
9.38 (t, J=1¥cqpamacty Fbed(a#bf‘&%?aypeﬁw meno-yyprotected4-pipersl ﬁ?deGdZ 28
(d, J=7.9 ( 1H, 7.02 (s, 1H, 6.90 (d, J = .
7.9 Hz, 1H) ﬁzg‘?%ﬂedrg"%t ﬁgsﬁ’%ﬁﬁé%es (d, J= 5.6 Hz, 2H), 4.00 (s, b,
Hz, 1H), 3.71 (d, J= 12.1 Hz, 2H), 3.32 (s, b, 1H), 2.62 (dd, J = 12.1 Hz,
2.26 Hz, 2H), 2.11 (d, 1 9 DEC 2003 49 J= 13.56 Hz, 2H), 1.65-1.48 (m 2H).
MZ APCl: '622.2 (M+1l), 620.1 (M 1)NO,C24H23CI F3N305S3 Calc.: C 46.34% H:
3.73% N 6.75% Found: C 46 5% Ho 3.84% N 6.69% Alternatively 2 can
be synthesised in a parallel |orhl phase approach. In a 4 nL Alitech(r)
tube 1 eq. of amne is shake Pe BsYind NW (4eq.) in 1.2 nL
CH2C12/ DMF. After 15 mn 1 nmi\ea s solution of Ib in CH2Cl12/ D\MF
(1.2eq.) is added and the reaction s urry is shaked Xk er 3h Am nonet hyI
Merryfield p dded and the L § |on [ ak d vVer ni

The sol uti onéﬁ%lt%n%ﬁer é%q")"?’?& FEUPAL TR € hlélﬂi’ SﬂSIB? rgse

t he sol vent of potassturapabetiatel at nmediumtem perature in a Savant Speed

Vac(r) Plus vacuum centri fuge for 1h The foI I ovvi ng conpounds were prepared

on a par al Ig 2ash acco EF% ,ples . described above The
fol | owi ng t&Y l3-II?L aﬁ@) @Rs erro%thf@T@thmﬂtﬂd ofieynthe-

nent i oned §§< Bmal)ﬁﬁ)oundszof o ﬁ{'\?%e Rlactilik ey téfmql?da'vgﬁable |_ILEIB%C-&

aminopiperidine with respectively acyl chiorides, isocyanates and sulfonyl chloride un-

der classical conditions very well known by one skilled in the art.

When L2= -CO-Aryl, compounds of formula IX are readily prepared by contacting well

chosen aromatic or heteroaromatic rings with intermediate of type XIII

—”——N Cl

0] o X
in the presence of a Lewis acid such as aluminum trichloride or titanium tetrachloride in
a polar aprotic solvent such as dichloromethane. Intermediate XIII can be'easily ob-
tained by first acetylation of piperid-4-yl carboxylic acid and their formation of the acyl
chloride by treatment with thionyl chloride.

The sulfonamides of formula I are readily prepared by contacting the sulfonyl chloride
V with an amine of formula IX in the presence of a suitable base to scavenge the acid
generated during the reaction. Suitable bases include, by way of examples, triethyla-

mine, diisopropylethylamine, N-methylmorpholine and the like. The reaction is prefera-



Mass Mrl Mass M 34-chloro-N-({5-[(4 pyridin-2-ylpiperazin-1-yl)- sulfon I
thien-2- 1 nmeth 1 benzam del7.9797c477475

44-chl oro-N-[ (5-{[ 4-(4-fl uorobenzoyl)piperidin-I- 1 sulfon | tghbglr:l 22063
[)meth 1 benzam del5. 3396. 2b 4-chl oro- N {44

[5-({4-[4-(trifl uororrethyl)phenyl]

5pi perazin-1-yl)sul fonyl)thien-2-yl]nmethyl}-15.8293b545543 benzam de

64- chl or o- NDIY sendugtedan spiventonieh s NoNedimethyfotmanide; diftethylsul foiide; B- 1 met h

1 d 9 | or o- nitrophenyl)piperazin-l- 1

sul'Ton 1 ¢ hrAPATSTARHE, ebadts i hutile 5B Wripseaug b about 0°16 about T00°C.

84-chloro-N-[(5-{[4-(2-furoyl)piperazin-I- 1 sulfon 1 thien- 2- 1)meth 1
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wherein R], Arz, Y and n are as above defined.

Derivatives of type XIV are then acylated according to described methods for the prepa-
ration of amidesvby condensation of amines with acid chlorides or carboxylic acids in
the prefered conditions described above leading to compounds of general formula I

In the particular case of compounds of general formula I where Y represents a pipera-
zine derivative, an alternative method of preparation which has also to be considered as
part of this invention, said method of preparation consisting in the condensation of a

piperazine derivative of formula XV

Ar’ ” N—(CH,)7—Ar*—SO0;—N NH

1
X R XV

with electrophiles L! which will be chosen depending on the nature of L! (see the above
definition of L', L?). Procedures and methods to perform these types of condensation
are well-known and have been well described on various synthesis of N-substituted pi-

perazine derivatives.
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fore are also within the scope of the present invention. A person skilled in the art is

y.-

aware of a whole variety of such carrier, diluent or excipient compounds suitable to
formulate 2 pharmaceutical composition. Also, the present invention provides com-
pounds for use as a medicament. In particular, the invention provides the compounds of
formula I for use as INK inhibitor, notably JNK2 and JNK3, for the treatment of disor-
ders of the immune as well as the neuronal system of mammals, notably of humans, ei-

ther alone or in combination with other medicaments.

The compounds of the invention, together with a conventionally employed adjuvant,
carrier, diluent or excipient may be placed into the form of pharmacentical compositions
and unit dosages thereof, and in such form may be employed as solids, such as tablets or
filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or capsules
filled with the same, all for oral use, or in the form of sterile injectable solutions for par-
enteral (including subcutaneous use). Such pharmaceutical compositions and unit dos-
age forms thereof may comprise ingredients in conventional proportions, with or with-
out additional active compounds or principles, and such unit dosage forms may contain
any suitable effective amount of the active ingredient commensurate with the intended

daily dosage range to be employed.
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and intranasal..Depcnding on the intended route of delivery, the compounds are prefera-
bly formulated as either injectable or oral compositions. The compositions for oral ad-
ministration can take the form of bulk liguid solutions or suspensions, or bulk powders.
More commonly, however, the compositions are presented in unit dosage forms to fa-
cilitate accurate dosing. The term “unit dosage forms” refers to physically discrete units
suitable as unitary dosages for human subjects and other mammals, cach unit containing
a predetermined quantity of active material calculated to produce the desired therapeutic
effect, in association with a suitable pharmaceutical excipient. Typical unit dosage
forms include prefilled, premeasured ampoules or syringes of the liquid compositions or
pills, tablets, capsules or the like in the case of solid compositions. In such composi-
tions, the sulfonamide compound is usually a minor component (from about 0.1 to about
50% by weight or preferably from about 1 to about 40% by weight) with the remainder
being various vehicles or carriers and processing aids helpful for forming the desired

dosing form.

Liquid forms suitable for oral administration may include a suitable aqueous or non-
aqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors and
the like. Solid forms may include, for example, any of the following ingredients, or
compounds of a similar nature: a binder such as microcrystalline cellulose, gum traga-
canth or gelatine; an excipient such as starch or lactose, a disintegrating agent such as

alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate; a glidant
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In the following the present invention shall be illustrated by means of some exampleé

which are not construed to be viewed as limiting the scope of the invention.

Examples
Protocol #1

Example 1: Preparation of 4-chloro-N-[5-( piperazine-1-sulfonyl)-thiophen-2-vi-

methyl]-benzamide 1

4-Chloro-N-thiophen-2-yimethyl-benzamide 1a

- A solution of 4-chlorobenzoyl chloride (0.1 14 mol) in 50 mL dry CH,Cl, was added
over 30 min to a stirred solution of 2-aminomethyl-thiophene (0.137 mol) and 'Pr,NEt
(0.25 mol) in CH,Cl» ‘(200 mL) at 0°C. A white solid was formed and the reaction was
allowed to warm to room temperature over 1 h. The mixture was diluted with 200 mL of
CH,Cl,, washed twice with HCI aq. (0.1N) and dried over MgSO,. Evaporation of the
solvents afforded 28 g (98%) of the title benzamide as a white solid: m.p. 153-54°C, '"H
NMR (CDCL3) & 7.9 (d, /= 8.67 Hz, 2H), 7.58 (d, J = 8.67 Hz, 2H), 7.44 (dd, J=3.77,
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4-Chloro-N-[5-(piperazine-1-sulfonyl)-thiophen-2-ylmethvi}-benzamide 1
A solution of 1b (1 g, 2.9 mmol) in 0.5 mL DMF and 2 mL CH,Cl, was added siowly at
0°C to piperazine (985 mg, 11.4 mmol) in CH,Cl; (11 mL). The reaction was stirred for

2h while room temperature was reached. The reaction mixture was washed with sat.
NaHCO; and dried over MgSO,. After evaporating the solvent 1.76 g (62%) of 1¢ was
isolated. "H NMR (DMSO-d6) & 9.38 (t, J= 5.27 Hz, 1H), 7.90 (d, J=8.67 Hz, 2H),
7.56 (d, J=8.67 Hz, 2H), 7.46 (d, J=3.77 Hz, 1H), 7.18 (d, J = 4.14 Hz, 1H), 4.67
(d, J=6.03 Hz, 2H), 2.66-2.84 (m, 8H).

Example 2 : Preparation of 4-Chloro-N-{ 5-[45( 3-Trifluoromethanesulfonyl-

phenylamino)-piperidine-1-sulfonyl]-thiophen-2-ylmethyl}-benzamide 2

To a stirred solution of 4~((3-Trifluoromethanesulfonyl)-phenylamino)-piperidine (580
mg, 1.88 mmol) and iPr;NEt (1.46 pl, 8.6 mmol) in CH,Cl, (250 mL) was added 1b

(600 mg, 1.71 mmol) in DMF/CH,Cl; (1:3,15mL). After 3 h the reaction mixture was
washed with HCI (0.1 N) and sat. NaCl solution, and dried over MgSO;. The solvent

was evaporated and the residue was filtered through silica gel using cyclohex-
ane/ethylacetate 1:1 as elﬁent. 2 was isolated as white solid (840 mg, 79%).mp.: 198-
199°C. 'H NMR (DMSO—dG) 6 9.38 (t,J=5.6 Hz, 1H), 7.74 (d, /= 8.6 Hz, 2H), 7.45- |
7.33 (m, 4H), 7.28 (d, J= 7.9 Hz, 1H), 7.06 (d, J = 3.8 Hz, 1H), 7.02 (s, 1H), 6.90 (d, J
=7.9 Hz, 1H), 6.69 (t, J= 5.6 Hz, 1H), 4.68 (d, J= 5.6 Hz, 2H), 4.00 (s, b, Hz, 1H),

3.71 (d,J=12.1 Hz, 2H), 3.32 (s, b, 1H), 2.62 (dd, J = 12.1 Hz, 2.26 Hz, 2H), 2.11 (d,
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Exemple Name Rt HPLC| Purity G};;‘:ig" :‘dis]s Mass M
4-chloro-N-({5-[(4-pyridin-2-ylpiperazin-1-yl)-

3 lsulfonyl]thien-2-y1} methyl)benzamide 1787 | 97 | © | 477 | 475

4 4-chloro-N-[(5-{[4-(4-fluorobenzoyl)piperidin-1-
yl}sulfonyl} thien-2-yl)methyl]benzamide 1533 | 962 b
4Tchlort_)—N- {[5-({4-[4-(trifluoromethyl)phenyl]-

5 |piperazip-1-yl} sulfonyl)thien-2-yl}methyl}- 15.82 93 b 545 543
benzamide
4-chloro-N-( {5-[(4-{2-nitrophenyl} piperazin-1-

6 yDsulfonyljthien-2-y1} methyl)benzamide 1443 99 b 521 319
4-chloro-N-({5-[(4-{4-nitrophenyl}piperazin-1-

7 |yDsulfonyljthien-2-yI} methyl)benzamide 13991 933 | b | 522 | 520
4-chloro-N-[(5-{[4-(2-furoyl)piperazin-1-

8 |yIsulfonyl) thien-2-ylymethyl]benzamide 11.76 | 82 | b | 494 | 492
4-chloro-N-[(5- {[4-(4-hydroxyphenyl)piperazin-1-

?  Iyljsulfonyl} thien-2-yDmethylJbenzamide 1198 | 78 | b | 492 | 490
4-chloro-N-[(5-{[4-(2-0x0-2-pyrrolidin-1-

10  jylethyl)piperazin-1-yl}sulfonyl} thien-2- 11.05 90 b 511 509
yl)methyl]benzamide
4Tchlor<.>-N-[(5-{[4-(2-morpholin-4-yl-2-oxoethyl)-

11  |piperazin-1-yljsulfonyl}thien-2-yl)methyl]- 10.44 89 b 527 525
benzamide

' HPLC conditions: C8 Symmetry a- MeCN, 0.09%TFA, 0 to 100% (10min)

HPLC conditions: C18 b- MeCN, 0.09%TFA, 0 to 100% (20min), c- MeCN, 0.09%TFA, 0 to 100%
{30min).

% Mass spectrum APCI
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ng, 1699:° HQNR“%‘%?%Q -{[443-pigeridip-1-gleropyls Hz . LML 17.92/(d, §= 8. He,
IH), 7.58 |(t%% JP ﬂﬂf°“¥1}ﬂ??n-2(>1‘)me§=¥118 3 Hz|. Y:875] 285 (m biH|, 52 42523m
2H) 3. 20 gnzan!'l Q:.: 25 {44 65 gH) MZLAPCL 1 30312 (l\/l-l-” ),
247 (Mt byt y2J3+I 4" % ‘*Zin"édpb@énzoos 54, Frpcyd on 1(25Q . 593 82
mol ) was |di ssd yLl . 12, InL of TFA ¥ hdded | '

4-chloro-N-[(5 {[4-(6-methylpyndm—2-y1)pipemzin-

24 1-yl]sulfonyl} thien-2-yl)methyl]benzamide 9.3 4 b 491 489
4-chloro-N-({5-[(4-hydroxy-4-phenylpiperidin-1-

25 yl)sulfonyl]thien-2-yl} methyl)benzamide 12.84 94 b 491 489
N-({5-[(4-benzoylpiperidin-1-yl)sulfonyl]thien-2-

26 y1} methyl)-4-chlorobenzamide 14.35 90 b 503 501
4-chloro-N-{(5- {[4-(2-0x0-2,3-dihydro-1H-

27 |benzimidazol-1-yl)piperidin-1-yljsulfonyl} thien-2- | 12.22 93 b 531 529
yl)methyllbenzamide
N-({5-[(4-benzylpiperidin-1-yl)sulfonyl]thien-2-

28 yl}methyl)4-chlorobenzamide 16.03 93 b 489 487
4-chloro-N-({5-[(4-oxo-1-phenyl-1,3,8-triazaspiro-

29 |[4.5)dec-8-yl)sulfonyl]thien-2-yl} methyDbenzamide | 1314 | 89 | b | 545 | 543
4-chloro-N-{[5-({4-[2-(methylanilino)-2-oxoethyl}-

30 [|piperazin-1-yl}sulfonyl)thien-2-yljmethyl}- 9.86 97 b 547 545
benzamide
4-chloro-N- {[5-({4-[hydroxy(dipbenyl)methyl}-

31 |piperidin-1-yl}sulfonyl)thien-2-yl}methyl}- 15.36 96 b 581 579
benzamide
4-chloro-N-[(5-{[4-(3-cyanopyrazin-2-yl)piperazin-

32 |1 ylsulfonylythien-2-ylymethyTJbenzamide 13.06 | 86 | b | 503 | 501
4-chloro-N-({5-[(4-{5-nitropyridin-2-yl} piperazin-

33 1-ysulfonylithien-2-y1} methylybenzamide 1376 | 76 | b | 522 | 520
4-chloro-N-{[5-( {4-[3-chloro-5-(trifluoromethyl)-

34  |pyridin-2-yl]piperazin-1-yl}sulfonyl)thien-2- 16.32 90 b 579.5 | 577.6
yl)methyl}benzamide
4-chloro-N-{[5-({4-[5-(trifluoromethyl)pyridin-2-

35 |yllpiperazin-1-yl}sulfonyl)thien-2-yljmethyl}- 14.88 30 b 545 543
benzamide

36__|4-chloro-N-{[5-({4-[3-(trifluoromethyl)pyridin-2- 14.63 95 b 545 543




dropwi se and the solution was stirred for 3h. The solvents were evaporated
to dryness and the oily residue was precipitated with diethylether to give
240 ng (95% of 91a: 'H NVR (DVBO-d6) 89.10 (b, in, 111), 8. 7R9@EC 2003 1H),
8.07 (d, J= 83 Hz., 1H), 7.96 (d, J= 8.3 , 111), 7.55 (t, J= 8.3 Hz.),
7.40 (t, J=8.3 Hz.), 5.25 (in, Ili), 3.52 (m 2H), 3.20 (m 2H),
2.55-2.25 (m—4H) M Z ADCL: 203 2 (Me1) :
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i -4 15K BEne Yé}ﬁ‘%’ t hyl{} t bi dn- 2-
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941-yl ) pi per iygli nﬂm bf:éﬁ J _é&ﬁ%m_om_ >519%§E Jg7met hbl beé%aﬂ%g

1,4-dihydro[1,8]naphthyridine-3-carboxylic acid
7-{4-[(5-{[(4-chlorobenzoyl)amino}jmethyl} thien-2- v
45 yDsulfonyl}piperazin-1-yl}-1-ethyl-6-fluoro-4-oxo- | 13.1 96 b 633 631
1,4-dihydroquinoline-3-carboxylic acid
4-chloro-N-[(5-{[4~(2,3-dihydro-1,4-benzodioxin-2-

o

14

\J

46  |ylcarbonyl)piperazin-1-yiJsulfonyl} thien-2- 135 95 b 562 560
yDmethyl]benzamide
4-chloro-N-{[5-( {4-[(2E)-3-phenylprop-2-enyl]- ‘

47 |piperazin-1-yl}sulfonyl)thien-2-yljmethyl}- 10.65 93 b 516 514
benzamide

43 4-chloro-N-{(5-{[4-(3-phenylpropyl)piperazin-1-

ylisulfonyl} thien-2-yl)methyllbenzamide 10.61 7 b 518 316
4-chloro-N-[(5 {{4-(3,4,5-trimethoxyphenyl)-

49  |piperazin-1-yl]sulfonyl} thien-2-yl)methyl]- 13.16 90 b 566 564
benzamide
N-{(5-{[4-(4-tert-butylbenzyl)piperazin-1-yl]-

50 sulfonyl} thien-2-yl)methyl]-4-chlorobenzamide 11.81 % b 346 S44
4-chloro-N-[(5- {[4-(4-fluorophenyl)piperazin-1- '

51 yljsulfonyl} thien-2-yl)methylJbenzamide 14.93 90 b 494 492
4-chloro-N-[(5- {[4-(2-hydroxyphenyl)piperazin-1-

*2 _|yljsulfonyl}thien-2-yl)methyljbenzamide 1211 9 | b | 492 | 4%

4-chloro-N-{[5-( {4-[4-(trifluoromethyl)pyridin-2-
S3  |vllpiperazin-1-yl} sulfonyl)thien-2- 1442 1 91 b 545 543

yljmethyl}benzamide

54 4—chloro-N-[(5-{[4—(5-cyanopyndm—2—yl)p1perazm
1-yljsulfonyl} thien-2-yl)methylJbenzamide
tert-butyl 1-[(5-{[(4-chlorobenzoyl)amino]-

13.15 94 b 502 500

55 methyl} thien-2-yl)sulfonyl]piperidin-4-ylcarbamate 13.77 % | b S14 512
4-chloro-N-( {5-[(4-phenylpiperazin-1-yl)sulfonyl]-

56 thien-2-yl}methyl)benzamide 14.18 94 b 476 474

57 4—chloro-N-{[5-(p1Pendm- -ylsulfonyl)thien-2- 13.13 96 b 399 397
yljmethyl}benzamide

58 4-chloro-N-[(5- {{4-(1-naphthyl)piperazin-1-

yl)sulfonyl} thien-2-yl)methylJbenzamide

16.38 75 b 526 524
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N-[(5-{[4-(4-acetylphenyl)piperazin-1-ylJsulfonyl} -

68 thien-2-yl)methyl]-4-chlorobenzamide 13.15 96 b 518 316
4-chloro-N-[(5-{[4-(3,5-dichloropyridin-4-yl)- :

69 |piperazin-1-yljsulfonyl}thien-2-yl)methyl]- 13.89 92 b 546 544
benzamide
4-chloro-N-[(5-{[4-(3-methoxyphenyl)piperazin-1-

70 yljsulfonyl} thien-2-yl)methyl]benzamide 14.24 B9 b 506 504
N-({5-[(4-benzyl4-hydroxypiperidin-1-

7 yl)sulfonyljthien-2-yl} methyl)-4-chlorobenzamide 13.72 92 b 505 503
N-{[5-({4-[(2-tert-butyl-1H-indol-5-yl)amino}-

72 jpiperidin-1-yl}sulfonyl)thien-2-yl}methyl}4- 11.55 97 b 585 583
chlorobenzamide
4-chloro-N-{[5-({4-[(phenylacetyl)amino]piperidin-

3 1-y1} sulfonyl)thien-2-yl}methyl} benzamide 12.61 88 b 532 530
4-chloro-N-[(5 -{[4-(tetrahydrofuran-2-ylcarbonyl)-

74 |piperazin-1-yljsulfonyl} th1en-2-yl)methyl]- 10.87 94 b 498 496
benzamide

s [4-chloro-N-[(5-{[4-(6-chloropyridin-2-yl)piperazin-

75 1-yl}sulfonyl} thien-2-yl)methyljbenzamide 14.93 95 b Sl 509
4-chloro-N-[(5-{[4-(4-chlorophenyl)piperazin-1-

76 yllsulfonyl} thien-2-yl)methylJbenzamide 15.49 N b 510 08
N-{(5-{[4-(2H-1,2,3-benzotriazol-2-yl)piperidin-1-

77 1}sulfonyl} thien-2-yl)methyl}-4-chlorobenzamide 6.57 89 2 516 514
4-chloro-N-[(5-{{4-(4-chlorobenzoyl)piperidin-1-

78 l)sulfonyl} thien-2-yl)methyl]benzamide 6.99 92.1 b 337 535
4-chloro-N-({5-[(4-phenoxypiperidin-1-

7 yl)sulfonyljthien-2-y1} methyl)benzamide 6.81 2 a 491 489
N-{[5-({4-[benzyl(methyl)amino]piperidin-1-

80 yl}sulfonyl)thien-2-yl}methyl}-4-chlorobenzamide 493 | 933 2 518 516
4-chloro-N-{[5-({4-[3-(2,4-dichlorophenyl)-1H-

81 [pyrazol-5-yl}piperidin-1-yl}sulfonyl)thien-2- 6.89 92.6 a 609 607
yllmethyl}benzamide

82 4-chloro-N-[(5-{[4-(5-thien-2-yl-1H-pyrazol-3- 503 | 938 a 547 545

Dpiperidin-1-yl]sulfonyl} thien-2-




108 4-chloro-N-[(5-{[4-(2H1, 2, 3-triazol -2-yl)piperidin- 1- 1 sulfon 1
thien-2- |)nmeth 1 benzam de5. 7796. 8a466464 109

N-[(5-{[4-(1H benzi mi dazol -1 -yl)piperidin-1- | sulfon 1 thief-92DEC 2003t h |
- 4-chl or obenzami de4. 43992515513 Exanple 130: Preparation

of 4-chl oro- N-{[ 5- ({4 [3 propyl an|I|noI p| perldln |- 1 sulfon 1 thien-2- 1
meth 1 ben4a...u oridine.trifluoroacetate salt

110b Boc- pi[pet d anlline v
hydr ochl orild (2 re stjrred{in 15 nL IPCE
for 1h. To tﬁﬁss g Eg\gg:fmsﬁ hd 2sofi Ut | 71
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tri acet oxydor ONYEELAE N5 114 agtet—ant—tpe—se
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di et hyl et hgr, ar|slcalgrFaIN- {5 5 X3- ylylﬁﬁ);ﬁ gt [(pH9=110)—jthe—organi¢
was washed t8si dpyrasblity eﬂ&nmﬁslﬁ'ﬁhﬁﬁn&\@?r My$O47; Thegy g1 lidg wasspu -It
by flash chro 1 |fjodffilg1}B&Rani&6 mat ography on siljica dgel usj ng petrol e
-et her/ Et QAc sz INEES- [@_mnﬁ,p,pe’s,dﬁ.1@1)@@&9{91]@&_2_pure TIOa WeTE TSOof atedyas
col orl ess gol°Td.|yl}hethyR-¢hkdbE-adifie 86. 93 (t, J=[74% | 1911)| 6. 31-4803p 4
3H), 5.31 (d, J3 -8ﬂcﬁq-NJ[H)—{[4-8&-;&ény¢-d,24lEia(ﬂanl%Hz 2R, 3.33 (m [gH. ), | 2. 8%
(m 2H, 2. 397(txl)pﬂmaﬁn—T-wa,lfo@H):hienaz-ﬁﬁne(hjl]J— 11. 87817, 9821H)|, 1. 5b s | A3k,
1.51 (s, QH.. :emqgliﬁz{ﬁ%ﬂ—gho 86 (t., J=7.3 Mz, 3H), Mz ESI{ 319|2
(M+1). 110a ti#-ghloret enylethybipipgiginvied i 1) JC12. 5 0 A
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were added |—droy N(éﬁ:[ﬁ-“—{l 1 ; stirge | The k or e
evapor at ed |t @odr % lpgieragnrlesi due was qipdidted wt

di et hy! et hes fcmnya?m??ylgﬁmbmmﬁ; _ch G ?“ oo e s b 40

2 .00 (to90J (4-gctyipipegazing! °3. 3.5 il 3l m ,
3H2)0 (m 2H) %l)% ')’IX’I\ 2?42)0 rl§§19—( :?78’2 E)ba 2H) ?SZZ( 513"?
157147(m 4H) 087 (t, J= 7.3 Hz, 3H) M Z ESI: 2192(|\/Hr1)
4-chloro-N f f 5-({4-f 3-propy|an|I|noIp|per|d| n- | -yl }

sul fonyl)thien-2- 11Y nmethyl |- benzam de 110 110 was synt hesi sed accordi ng
to the protBxampled}!: PhepagationefN-§(50{[42(1HAL Re3-bénmetazoM ol piBédaaphy t he
mai n fractig . € tal]ized frog1 CH2Cl 2/ Cycl ohexane. 1sol ated

yi el d: 430 Fgoohy- —rp—-48¢ $ Qbepaarmeg Bh. d6) 8 9.36 (t, J= 5.8 Hz,
111), 7.89 (d, J—87Hz 2H) 756(d J= 8.7 Hz, 2H), 7.47 (d, J= 3.8 Hz,

1 7.19 41113-128343 ) 6.49-6.42 (m 3
5"%3 (i eﬂmiﬂ@ll eﬁﬂlmlﬂlﬁriﬂ&rﬁgcetéjt@ ig) (d i 1& , HZH)

211), 3.29 Yor scpluppn oDB6 4thydraxy-pipeslind-£2012h, 1 ), (BcnzdmanB: (lzasmgl’z

1.97 (d, J 11 6- 411 0.84 Hz, 311
M Z A(PC| éﬂ%‘gﬁ) ?@Hﬁﬂp%e%;é'@h‘isl’?‘ﬁeﬂ)ﬁz één m (7&7@’ wWas. adde%a sogion; .
5.68% N ‘bf¥itthylesdidarboxylate (3261, mto®/ it 1ML THE A he yellow solution was

stirred overnight, the solvent was evaporated to dryness and the crude residue was

eluted on silica gel (AcOEt/cyclohexane 7:3). The fractions were isolated containing the
1- and 2-regiosiomers.

Fraction 1 contained the 2-benzotriazole-piperdine isomer (250mg, 82%). 'H NMR
(CDCls) 67.84 (m, 2H), 7.38 (m, 2H), 4.90 (quint., J = 6.8 Hz.), 4.20 (m, 2H), 3.09 (m,
2H), 2.27 (m, 4H), 1.68 (s, 9H). M/Z APCI: 303.2 (M+1), 247 (M-'butyl+1), 203 (M-
Boc+1).

Fraction 2 contained the 1-benzotriazole-piperidine isomer (50 mg, 16%):'H NMR
(CDCls) 68.06 (d, J = 8.3 Hz., 1H), 7.92 (d, J= 8.3 Hz, 1H), 7.58 (t,/J=8.3Hz.),7.42
(t, J=8.3 Hz.), 5.25 (m, 1H), 3.52 (m, 2H), 3.20 (m, 2H), 2.55-2.25 (m, 4H), 1.66 (s,
SH). M/Z APCI: 303.2 (M+1), 247 (M-'butyl+1), 203 (M-Boc+1).



Alternatively 110 can be synthesised in a parallel solution phase approach:
In a4 m Altech(r) tube 1 eq. of piperidine trifluroacetate salt is
shaked with pol yner- bound NW (4eq.) in 1.2 nL CH2C12/ DI\/F.é@ter 15 mn 1l
m. of a stock solution of |Ib in CH2C12/DWF (1.2eq.) is adde 05
reaction slurry is shaked. After 3h Amg nonmet hyl Merryfield resin (0.4 eq)
I s added and the reactlon i s shaked ov&tni ght. Gcca- sionally remaining
amne is renoved with mer bound i socyanate (0.2 eq.). The slurry is
agai n shaked™3%+°1 H(ZS?I%& é@? gimobivas dissqlyeddn 8 sl oFH;Cls. hmLl o6 TFAwvagaddedashed 3
X With 57 19@5&&9@%@&%@&%&6&3&qhyﬁiwe%ts%?e AR POGals Medi um

t enperature i ';R&u Speed.Vac(r) . Plus vacuum centri fuge for I h. The

f ol | owi ng cﬂﬂ‘gfyﬁﬁ RV HYRIprimtated Sfith digthurlether & eive24Aime(98% 2 of Mlaig to t he

exam ples dgmwpmmmggﬁb%fnohmvumbt,ﬁ,bi}gxmﬁq@ﬁ% 3%9%% and mass

spectroscopy_ data of the nentioned exa Purity
Mass M Gradi@r(r”—lﬁEd%’ééS(tMﬁS3HZ),740(t,J 83H2) 5.25 (m, 1H), 3.52 (m,

4- chl N- Bl
11(1:pi gre?i di ﬁ%ﬁ?ﬁ?ﬁ???)ﬂ%ﬁ%ﬁ@ W?%ﬁ ? ]{’1.(44b)6a558556 benzam de
{4-13 . o ‘ _

4-chl oro- N- di net hyI am no) an| | i noj
112pi peri di 2 1}sulj

nmet hyl 3- ({lhlb(oSe dezgﬂ chI orobenzoyl )am noj -
113net hyl }t hi en- 2- ¥§L su fon&;Eg pi peri di n- 4@)1/ }am no) - 6. 3396. 6a548546
& foruhe

benzoat e 4- hwas yniaesisgdicqording fosbgnratops) synihesisafi21 Afer)flash chroma-

114pi peri di m&? hﬁuﬁaﬁpﬂaeha,ﬁsme%&e&yythmﬁmfaﬂx gﬁ%l‘?é?cioﬁkﬂé?e%%teﬁ)enzam de
1154-chl oro g 9 3- nltroanlllno}

yxeld 1g( 1% mp.: 174-175°C. HNMR(DMSO ~d6) 6 9.41 (t,J= 6.0 Hz, 1H),

8.03 (d,/=7.9Hz, 1H), 7.91 (d, J= 8.7 Hz, 2H), 7.87 (d, J = 8.7 Hz, 1H), 7.61-

7.54 (m, 3H), 7.52 (t, J=8.3 Hz, 1H), 7.39 (t,J=8.3 Hz, 1H), 7.23 (d, J=3.77 Hz,

1H), ), 5.01 (m, 1H), 4.70 (d, J = 5.6 Hz, 2H), 3.78 (4, J = 10.6 Hz, 2H), 2.80-2.64 (m,

2H), 2.34-2.17 (m, 4H). M/Z APCIL: 516.2 (M+1), 514.1 (M-1). C23H22C1N503$z Calc.:

C: 53.53%. H: 4.30%. N: 13.57%. Found: C: 52.74%, H: 4.29%, N: 13.26%.

HexpetBll-henzani de

Alternatively 91 can be synthesised in a paralle] solution phase approach using the proto-
col applied for 2.
The following compounds were prepared on a paralle] fashion according to the exam-

ples described above

The following table provides HPLC data and mass spectroscopy data of the mentioned

examples _
Exemple Name Rt HPLC| Purity G;:,?;‘é“ l;dd:_sls Mass M
A
2-(5-{{4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-
92  {yl}sulfonyl}thien-2-yl)-N<(4-chlorophenyl)- 6.37 91 a 516 514

acetarmide

2-{1-[(5- {[(4-chlorobenzoyl)amino}methyi} thien-2-
93 yl)sulfonyl]p1pend1n-4—yl}-2H 1,2,3-benzotriazole- | 5.62 100 a
5~carboxylic acid
4-chloro-N-[(5-{[4-(5-chloro-1H-1,2,3-benzotriazol-
94 |l-yl)piperidin-i.yl}sulfonyl}thien-2- 6.46 99 a 550 548
yDmethyl)benzamide
95 |methyl 1-{1-[(5-{[(4-chlorobenzoyl)amino]}methyl}-|{ 6.19 | 83.7 a 574 572




yl)sul fonyl]thien-2- 1}neth |)benzam de6. 9388. 3a535533 _
1164-chloro-N-[ (5-{[ 4-(2-nmet hoxyani |l i no)pi peridin-1- 1 sulfon 1 thien-2-
1)meth 1 enzam deb5. 1296. 2a520518 _ 19 DEC 2003
1173- ({1-[(5-{[(4-chl orobenzoyl ) am no] met Byl }t hi en-2- 1)sulfon 1 i

eridin-4- | arrl Ino) benzaxm de4 :5269a533531 4-chloro-N- { |
3851 per 1 cir | -y RO R 3501 FREeAy1 7] 797, hass8hse bnzande
tieult ghl\ﬁ]\i ) g,@[[ Hprdptaye “\‘J’ﬁ’e]“%" Tenso2-7. nagh. 82667665 |1 et
1 benzani ée ?2304;111‘ ‘gﬁiurcﬁ;n lp%g;ﬁ %&D ’%r:(n)a’r]i !_Inﬁglfg pgg‘? i f- 14 >

A ohl'or o\ - (ke %ﬂ&i e ] 2

]

121pi per i di|n- 1- Vibdusotit-oH mymrz Wi nethyl }- 7, 4506] €a55B526 betzari 48
4- chl or o- N-{({ 5- [}4-4htbré-N-[(3-{ 41 6-LREBTRI NI Babinha I- i
122ani | i no) piqserl-dl)ﬂpdndgllgﬂ}g}d( hifoaythih % yl?l }e6RY ) - g 3P5..5a924620 548
benzam de 1234- dbdneangideN- ({5-[ (4-{2-nitroanilinag}pi peridinfl- yl)sulfony 1
thien-2- | [meth [-cBemNa{(5-4e5-{E0@or@a3haE01,2,3- _ IJ“ ’
124M{[5-({4-994-bmmmmmwﬁc}mw}kmﬂmmml nelss [llogml fon 1)tisyen-gs2 1
meth 1 -4- dhlor dyilmeshylbetauamioy 4a533531 125 1

4-chl or o- N{ [ ;’l (54U 4-(7-23a- 4 bbrizimhidagol A -y ipipanidih- i-no]‘,[-5 | %5_52 n-1- 1osul f?ﬂ 1

t hi en-2- 1 lnet h Wisulépnylythiep-2o8metheR4-ghlero i bénzia ( 136
N- [ (5-{[ 4- (|3- chl| bt bEritl4-shigrehieproyhatiinplethyl thied-2- cnyI }-] thiep-2-"[)neth
5.46 95.5 a 0 0
1

1- 3- ni t r obdn¥™ni ? f"@@;‘)’ﬁ%ﬁ‘sﬂ%@ 1,2,3-benzotriazole-

|4;Ch|t (r)”r OI)N (5 {%&1_ %él[ Wégrgamlﬁll ng) n;q;ﬂt]nyrl}ltgénr}z—-l = sl fonl 1 thlen-2;
e enzapi d |
4-chl or o- N[ (5- { ik ﬂ%’% ﬁ P BFpeErdien {1234 |sdffon 2 thi dn-2- O

|') met hl berzanggys? _lc:égg'_"_’

10-9 - -1-
4 chi or o- NI{18- (kN ek bvh UL AORUE PRI Ll | 480 | o4s | 2 | s32 | 530
a

. . . ,J
pi peri di n- =yt3 &éhﬁdﬁ&‘)ﬁ'[(ﬁﬂ#@ﬂ{ﬁuﬁ SlyBpiptRt 1.0 0o+ 19568 i g

yl}sulfonyl} thien-2-yl)methyllbenzamide
N-[(5-{[4-(6-amino-9H-purin-9-yl)piperidin-1-
yl]sulfonyl} thien-2-yl)methyl}-4-chlorobenzamide
4-chloro-N-({5-[(4-{6-nitro-1H-benzimidazol-1-
106 |yl}piperidin-1-yl)sulfonyl]thien-2- 531 67 a 0 558
yl}methyl)benzamide
4-chloro-N-({5-{(4-{5-nitro-1H-benzimidazo}-1-
107 |yl}piperidin-1-yl)sulfonyljthien-2-yl} methyl)- 5.46 86.6 a 560 558
benzamide

4-chloro-N-{(5-{[4-(2H-1,2,3- tnazol-2-yl)p1pend1n—
1-yljsulfonyl} thien-2-y)methyl]benzamide
N-[(5-{[4(1H-benzimidazol-1-yl)piperidin-1-
yl}sulfonyl) thien-2-yl)methyl}-4-chlorobenzamide

105 4.15 91.7 a 532 530

108 5.77 96.8 a 466 464

109 443 99 a 515 513

Example 110: Preparation of 4-chloro-N- lanilinolpiperidin-1-

yl}sulfonyDthien-2-yllmethyl}benzamide 110

4-(3-propylanilino)piperidine trifluoroacetate salt, 110b

Boc-piperidin-4-one (2.5g, 12.5 mmol) and 3-pr6py1aniline hydrochloride (2.15g, 12.5
mmol) and 2.1 mL DIEA were stirred in 15 mL DCE for 1h. To this solution acetic acid
(750ul, 12.5mmol) and sodium triacetoxyborohydride (3.72g, 17.6mmol) were added
and the solution was stirred overnight under Ar. The reaction mixture was diluted with
diethylether, and 12mL of NaOH (2N) were added (pH9-10). The organic phase was
washed twice with brine and dried over MgSO,. The crude was purified by flash chro-



N-({5-[(4-{3-[am no(i m no) net hyl Janilino}- 130

pi peridin-1-yl)sul fonyl]thien-2-yl}nmethyl)-4-4.391. 4a532530 chl or obenzam de
4-chloro-N-({5-[(4-{3-[(2-hydroxyethyl)sul fonyl]- 131 19 DEC 2003

ani | i no} pi peridin-1-yl)sulfonyl]thien-2-yl}nethyl)-5.1692. 3a598596

benzam de 132 N-[(5-{[4-(2-am noanili no)p| peridi n-1-yl)sul fonyl}- thien-2-

| )meth 1-4-chl orobenzam de4. 6378a506504 133 4-chloro-N-[(5-{[4-(2-h

ydr oxyani | i H@}ﬁr Y gn stlica gel usmg petroleum ether/EtOAc 7:1 as eluant. 3.7 g (94%) of

& cnloro N PR ﬁ‘fﬁ% TS AR Rl MR RO A0)cps 03 . =7,

) } thi en- 2- yi}yes.B Ve, 39&(1:3,63}1}1%1 J%@%@%%ﬁ(‘(ﬁ'ﬁﬁ%wﬁzﬁf% 33 (m, 1H.),
{3[(tr|fluoroneth ) sul f any
ani | i no} pi p3r8i9c(ilh~2>1/{)y2)3§dt fJGnyﬁ]HiuZH) B%I(dde%hyBHzZZB:BQI 55500288 1snEan de

Tymethi bendiin ¢4 Cra ) ALeOUES7 T8 bk ) WA ESL 082 @65 D0l or o- 5. 137
(trif1uor omed il py ko b lggemﬁqﬁ?b%ﬂdmb?%%%%ﬁ%w Jelaken 1

thien-2- I}nmeth 1) am de "4-ch

[5-({4-[3- (dx:o@wlsmamﬂ thﬁsyluhan iwdsstired ¥3Bh. The solvents were evaporated to ess
pi peri di n-| 4@6 lfg Ythien-2-yl |l nethyl}-5.6886. 5a557555 benzam de 139
N[ (5-{[4- (@/ é gﬁwﬁﬁwlﬁgqqm djethylether to give 1.45 g (92%) of 110b.

o or o FTAMRIDAIR Pt Mecegenaat e, BB RARBR Hbomn, s
|1 Jgeglzﬁgwdcrjg 7 24931 @,Smﬁ:smod(m Dy, 2.4¢ (tfJ £F.154; PaY 2206 LX-49:3 He, 2H),

benzot hi en- 155%1)4&7n(fﬁo‘}175) Oe7 @i h= 73y SIHY, b7 BSE 249993680578 Chien-2- 1
meth 1 benzam de 4-chloro-N-[(5- { [4-(2,3-di hydro-IHinden-5- 142
yl am no) pi peri din-1-yl)sul fonyl }thien-2-yl)nmethyl]-5. 1597. 4a530528

benzani de 143hibre-9F5¢ - [3(Sropl AnflthoRsigaidian L1 SaFdvRRkiERI 20y methyl}-
yl I sul fonyl)thien-2-yl)nmethyll benzan3i de5. 4998, 7a532530

4-chl or o- N~ -nitropyridin- 2y|} am no) - 144
pi peridin- lflw &r@éfn‘ﬁ@é s}:ﬁ g&cor}dmg){o );he pro ocl:l E)r%%g gyn?fﬁgsl 7513 ZE’ After flash chro-

matography the main fractions were recrystallized from CH,Cly/Cyclohexane. Isolated
yield: 430 mg (56%). mp.: 169-170°C. 'H NMR (DMSO-d6) & 9.36 (t, /= 5.8 Hz,

1H), 7.89 (d, J= 8.7 Hz, 2H), 7.56 (d, /= 8.7 Hz, 2H), 7.47 (d, J=3.8 Hz, 1H), |
7.19 (d, J=3.8 Hz, 1H), 6.90 (t,J=17.5 Hz, 1H), 6.49-6.42 (m, 3H), 5.33 (d, J=7.9 Hz,
1H), 4.68 (d, J= 5.6 Hz, 2H), 3.51 (d, /= 11.7 Hz, 2H), 3.29 (m, 1H), 2.55 (t, J=10.5
Hz, 2H), 2.36 (t, J= 7.3 Hz, 2H), 1.97 (d, J = 10.9 Hz, 2H). 1.56-1.37 (m, 4H), 0.84 (t, J
=7.3 Hz, 3H). M/Z APCI: 532.2 (M+1), 530.1 (M-1). Cy6H3,CIN30;S; Calc.: C:
58.70%. H: 5.68%. N: 7.90%. Found: C: 58.55%, H: 5.67%, N: 7.93%.

Alternatively 110 can be synthesised in a parallel solution phase approach:

In a 4 ml Alltech® tube 1 eq. of piperidine trifluroacetate salt is shaked with polymer-
bound NMM (4eq.) in 1.2 mL CH,CL,/DMF. After 15 min 1 mL of a stock solution of
1bin CH:Cl,/DMF (lﬂ.2eq.) is added and the reaction slurry is shaked. After 3h Ami-
nomethyl Merryfield resin (0.4 eq) is added and the reaction is shaked overnight. Occa-
sionally remaining amine is removed with polymerbound isocyanate (0.2 eq.). The

slurry is again shaked for 1h. The solution is filtered off, the resins are washed 3 x with



benzam de 145 N-{[5-({4-[(3-am nopyridi n-2-yl)am no] pi peridin-|- 1}
sul fonyl)thien-2- 1 nethyl}-4-chl orobenzam de4. 3796. 1a506504 146
N[(5-{[4-([1,1 -bi phenyl]-3-ylamno)piperidin-l1- 1 sulfon 1 ti]B%E@?ﬂD}
nmeth | -4-chl orobenzam de6. 2592. 4a566564 147
N-[(5-{[4-(3-benzyl anlllno)pl peridin-]-
yl | sul fonyl) t-hi en- 2- Yl rr%ﬁﬁ -4-chl oro enza de7. 2996. 1a589587 148

4- chl or o- N[F@ﬁ?&a %9% i az'eW%HﬂrﬁSSﬁm@ Wmneraﬁufl%msﬁmtﬁppmyﬁc‘%
I)rrethl benzprisdaduddLentfFdS2ib?qpl 9 DEC 2003 59

4-chloro-N-([5-({4-[4-(norpholin- 4-yl sul fonyl)- 149
ani |l i no] pi peridin-1-yl}sulfonyl)thien-2-yl] nethyl}-6.296.2a639637 benzam de

4- chl oro-l\l-(i.g-%l ZFL] trifl ororrethyl yrimdin-_ 150

2-yl ] ami no} pi & lgwing F*PQHP SORSFE PEFRAEFH 90 & pawtig! faslien gemrding to the exam-
yl | met hyl )beﬁgg%gﬁb@d%b‘%o N-[(5-{[4-(3-cycl ohexyl -4- 151

hydr oxyani | i 'no) pi peri din-1-y1]sul fonyl}thien-2-5.0185.2a588586 1)neth 1

benzam de N-Th&igliewing t4iidptopidesiHRI)G dhfacing lnja8 shédhdbco ta of the mentioned

pi peri di n-1 n%%félliilfonyljthl en-2-yl }met hyl ) - 4-6. 0599. 7a626624 -

chl or obenza 83 4-chloro-N-[(5-{[4-(3-ethylanilino)piperidin-lI- 1
sulfon 1 thien-2- 1 neth |jbenzam de4. 8698. 4a518516
4-chloro-N-[(5-{[4-(5,6,7, 8-tetrahydronaphthalen-I- 154

yl am no) pi peri di n-1-yl] sul f onyl }t bi en-2-5. 3686. 92544542 yl)meth | ] benzam de

155 N {[5- (1edanpid] (am nosul fonylgani 11 no] pt perT dygl T T3 ITGARSH ) Mk e 2=

1] met h 1} - 4leht-ed cucnzawdﬂ‘g 5408930566156 HPLC | M+l
4_Ch|0ro_N_r/5 rr$ n wl :\mnn\nl ridin-1- 1 Q.Illfnn 1 hiﬁn-2-
1)nmeth 1 bel zgrﬁcl: yi %ﬁ%{% {‘#‘ ttyDanklino]- |

4-chl oro- N- | (5-{ [|E, ‘5"6} per i di n’t-§ PPasa1839 6581| sU¥bf h
| thien-2- pPmetiplg P et cebh oA —

of 4- Chl or o- \-{4 5‘3; e Egzg?sgﬁi %gﬁglﬁn&gﬁ?r Pai i ags | ous | a 533 | 531

benzamide

methyl 3-({1-[(5- {[(4-chlorobenzoyl)amino]- '

113  |methyl}thien-2-yl)sulfonyl]piperidin-4-y1} amino)- 6.33 | 96.6 a 548 546
benzoate
4-chloro-N-{[5-({4-[3-(methylsulfanyl)anilino}-
114 |piperidin-1-yl}sulfonylthien-2-yljmethyl}- 6.07 | 974 a 536 534
benzamide

4-chloro-N-({5-[(4- {3-nitroanilino} piperidin-1-
yl)sulfonyl]thien-2-yl}methyl)benzamide
4-chloro-N-{(5-{[4-(2-methoxyanilino)piperidin-1-
yli]sulfonyl} thien-2-yl)methylJbenzamide
3-({1-[(5-{[(4-chlorobenzoyl)amino}methyl} thien-2-
yl)sulfonyljpiperidin-4-yl} amino)benzamide
4-chloro-N- {[5-( {4-[2-(trifluoromethyl)anilino}-

118 |piperidin-1-yl}sulfonyl)thien-2-yljmethyl}- 7.7 97.5 a 558 556
benzamide
4-chloro-N-({5-[(4-{2-nitro-4-[(trifluoromethy])-
119 |sulfonyljanilino}piperidin-1-yl)sulfonyl]jthien-2- 7.55 84.8 a 667 665
yl}methyl)benzamide
4-chloro-N-{(5-{[4-(4-chloroanilino)piperidin-1-
yl]sulfonyl} thien-2-yl)methyljbenzamide
4-chloro-N-{[5-( {4-[4-(trifluoromethyl)anilino}-
121 |piperidin-1-yi}sulfonyl)thien-2-yl)methyl}- 745 | 968 a 558 556
benzamide :

4-chloro-N-( {5-[(4-{4-[(triflucromethyl)sulfonyl]-
122 |anilino}piperidin-1 -yl)sulfonyl]th1en—2-yl}methyl)— 7.3 95.5 a 622 620
benzamide

4-chloro-N~({5-[(4-{2-nitroanilino} piperidin-1-
yl)sulfonyljthien-2-yI} methyl)benzamide
N-{[5-({4-[4-(aminocarbonyl)anilino]piperidin-1-
yl} sulfonyl)thien-2-yljmethyl}-4-chlorobenzamide
4-chloro-N-{[5-( {4-[4-(1,3-dithiolan-2-yl)anilino]-
piperidin-1-yl} sulfonyl)thien-2-yljmethyl}-

115 693 | 883 a 535 533

116 5.12 | 96.2 a 520 518

117 4.52 69 a 533 531

120 6.6 86.2 a 524 522

123 7.13 | 9238 a 535 533

124 4.9 74 a 533 531

125 6.2 94.2 a 594 0




ylisul fonyllthien-2-yl nethvllbenzam de 158 4-(3-nropyl phenoxy) pi peri di ni um:
trifluoroacetate, 158a To a solution of Boc-4-hydroxy-piperidine (1g,
4.97mol ), 3-propyl phenol (677ng, 4.97 mol) and Triphenyl pho%pJn ne
(1.304g, 4.97 mol) in 30 nL THE was adde% a solution of

Di et hyl azodi carboxyl ate (866 ng, 4.97 nun IS) in 10 nL THE The yel |l ow

sol ution was_sti erd avernight, the solvent was evaporated to dryness and
the crude rgsi azagide ol uted on silica gel (AJOEt/dycl ohexane] L. 9)

i de 880 (3 wanitigfniperidis § oyl lowionyd}-4 s qd 10 niL d np
2r?n\il T|e:A wel-e—ac _,.: ) )h%nmﬁhenzaﬁhder jon mixt u?keé/ uag& gvaporat gggt 58
dryness and|tie 1 [(%{[1"(3\7\56%0 W@?)B‘P‘Iﬂétne‘d Wi| t ol eg@_ e- ,therg,} o abfofd
800ny (92% ’ s ' (rw;nda) <~3 4 2(60 2H)

= . 0 IPEH’d“( 1kly, [3.¢30-2. ,
Z'gg(?’mjz ' lﬂsu- yhy atiyl}b amids 4 AQ(E?‘ '|-n9,%07z§1( %1%2“?4?)
: 1o o g {[5-({4-[3-(methylsulfonyl)anilino]- : ’ *

Zoe ¥ ST i vl i om0

yl)methyl | oemzyr yigess IRnEshoed—ageera :

the synt hesf sjzg0fy; {231 {g%@;m l’ﬁ L }ograp hy,the gﬂ n4f %Ct gggs v%%_'e
recrystalliped f cgmog id exane. soI at edl 1| el ZLI;: qh(_u /()7 o
NIVR (DIVBO‘ dl65 S i‘%fdﬁ*({y[ﬁ- . /UJ.UX YI)S ’J, F=18—+ Sy —o9
J= 8.7 Hz, PHk YoSheriakr1- %f " i)g i, 5 15 3075 HZ, o 11)cge 7502
(t, J= 8.1 1|Hz, 1 nzagld(5 6 687 (m :1H) g =5 gsﬁzé, By | 3751 fd,ﬂ
=117 | 2 NG kb g R e 4T 73
Hz, 2H), 2.0(2552 d{thicke2-yI}fet§/ ) 4zchiofdtpnzarhidd 6 dd# m4-&11) 780.|8 504
3H). M Z AHCL. 5aahmrc(-NAf(Js){[4-(25§&o,ayaﬁlmojﬁlpenahqto :mﬂ#/ &x? ; T | 504
Prepar at i or|_of~ 4lytitilfonyd}thierf]-Byrbefidilbéndmlide3- phen | grtp 22

enoyl | pi peraili_,,‘?- J4-chilo [GdyBhydrbeaniBroydigeriahhy | )bf%lzaﬁ dg(iE T59 10 a St |5rred

sol uti on of (3plIswfonyt) tge-JayhisperhyHbmizaniie? NEt (3P - | P13
(2 nm) was |added/4f EE;?E)NB{S difetdsl(mfuwpnRiehoifdyihl pri de|[ (15 rfg, 0.{09 njol).

After 4 h thd3%e BAiPerda loylisuligaylihion reldmetbylh HCL1 (1 891 gnda sdt 590NgClsss

sol ution, 4 5 {El\f‘%;m d%"gp Qrzi;g\c/]g;'r wak_evaporatdd and the ][eS| due
' 1 1 1pL PR t/ Me 0 gl uent F

was filterddisér ﬁﬁf} %.ﬂn ¢ 'é‘é G 04 73 B3 g oF fs%]

159 as whi tfe sc!'wg %@@%ﬁﬂﬁ Cl 5310 2 (MY 82971 J(RET). .
HPLC. rt. 3 U °The fol l.owing tonpolinds Were pgreparled or a
paral | el fas‘fi:371 m:(( )| 92_ ﬁ';ﬁ[ﬁ' a@ﬁﬁ[ﬂp:ﬁ d- dekdrPbed 98bgve? THe 39|l 6% ng

ol

I-

N 1 d. nnnnnnn At o hf +h nentl-cned
tabl e provi {15 3-(L, -oxaz-gggy)amfmo'fpy R D Bl M
138 plpendm— -yl}sulfonyl)thaen-z-yl]methyl}- 5.68 86.5 a 557 555
benzamide
139 N-{(5-{[4~(3-tert-butylanilino)piperidin-1- 577 93 a 546 544

ylJsulfonyl} thien-2-yl)methyl}4-chlorobenzamide
4-chloro-N-[(5-{[4-(2-propylanilino)piperidin-1-
yllsulfonyl} thien-2-yl)methyl)benzamide
4-chloro-N-{[5-( {4-[(2,2-dioxido-1,3-dihydro-2-
141  lbenzothien-5-yl)amino)piperidin-1-y1} sulfonyl)- 547 95 a 580 578
thien-2-yljmethyl}benzamide
4-chloro-N-[(5-{[4-(2,3-dihydro-1H-inden-5- v
142 |[ylamino)piperidin-1 -yl}sulfonyl} thien-2-yl)methyl])- | 5.15 974 a 530 528
benzamide
143 4-chloro-N-{(5-{[4-(4-propylanilino)piperidin-1-
yl]sulfonyl} thien-2-yl)methyljbenzamide
4-chloro-N-[(5- -{[4-({3-nitropyridin-2-yl} amino)-

140 6.42 96.1 a 532 530

5.49 98.7 a 532 530

144 |piperidin-1-yljsulfonyl} thien-2-yl)methyl}- 6.62 99.3 a 537 535
benzamide
145 [\ U({4-{(3-aminopyridin-2-yhaminolpiperidin-1- |~ .. "1™ T | o T oo,

yl} sulfonyl)thien-2-yljmethyl}-4-chlorobenzamide
N-[(5-{[4-([1,1"-bipheny!}-3-ylamino)piperidin-1-
yl]sulfonyl} thien-2-yl)methyl]-4-chlorobenzamide
N-[(5-{[4-(3-benzylanilino)piperidin-1-

ylJsulfonyl} thien-2-yl)methyl}~4-chlorobenzamide
4-chloro-N-[(5-{[4-(pyrimidin-2-ylamino)piperidin-
1-yljsulfonyl} thien-2-yl)methylJbenzamide

146 6.25 924 a 566 564

147 7.29 96.1 a 589 587

148 4.55 97.7 a 492 490




exanpl es Exenple Name Rt HPLC Purity Gradient HPLC Mass
1604-chl oro-N-Q 5-[ (4-{4-ni trobenzoyl } pi perazin-1| -

M-l Mass M '
12. 7596b549547 1)sul fon

1 thien-2- 1 nmeth 1)benzam de 19 DEC 2003
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2003 61 4-ghi'ét o Jﬂp‘g‘%‘i;{lzt/“[swﬁew %yﬂlaﬁ#y ) béizoy 92 163 | 639 | 637
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?hfzglnorzo 'I'S[(l??] % ‘Eﬁg Q;Dq@en.z- 200°P%330| Y1, SH N Lisg
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4-chl oro- N- }(B‘b 3,_ 4 ¥o] Yo'flgﬂ"f-z-y' FHoHpet-azt-r—96p540688—1—1——sufen
thien-2- 1) 3] . _
4- chl or o- N[ migf' &ﬂmfgﬂ]i, @g)en gx}flslfony éhrlezilzzl n-1{- 5'flsul8 3nl 1 % hil e?$8324 %8t n
1 benzam deHdDbd 493 [(bu lammo)su]fonyl]amhno -
4-chl or ofl\l-[(1§z{[,1@er{d5rnﬁ§; BleoNthiR b RE 5@&?1?_5 -13.168855b4552| | sul f g | 62'4
thien-2- 1)jmet h [dniGesgamide 4-chl oro-N-1(5-{[4-{( 1- napht hoyl )p| ber azifn-1 -
168 13. 4493b 9-2hldro NI(3-9a-(LethhBhospipersiailel N 1| Denzam def 109
4-cliloro-N %35 pijshifdnh) thich20DaipmoNBehainpRr azi n- ||- 986 8719849542 | 518 | 516
4-chloro-N-{(5-{[4-(5,6,7,8-tetrahydronaphthalen-1-
154 |ylamino)piperidin-1-yl]sulfonyl}thien-2- 5.36 86.9 a 544 542
yDmethyl]benzamide
N-{[5-({4-[3-(aminosulfonyl)anilino]piperidin-1- i
155 yl}sulfonyl)thien-2-ylimethyl}-4-chiorobenzamide 3.57 98.9 a 0 366
4-chloro-N-[(5-{[4-(quinolin-5-ylamino)piperidin-1-
156 |\ 1sulfonyl) thien-2-ylmethy]benzamide 457 | 958 1 a | 541 | 539
4-chloro-N-[(5-{[4-(quinolin-8-ylamino)piperidin-1- '
157 yl)sulfonyl} thien-2-yl)methylJbenzamide 3.65 o1 a 341 539

Example 158: Preparation of 4-Chloro-N-[(5-{[4-(3-propviphenoxv)piperidin-1-

ylisulfonyl}thien-2-yl)methyl]benzamide 158
4-(3-propylphenoxy)pi eriélinium trifluoroacetate, 158a

To a solution of Boc-4-hydroxy-piperidine (1g, 4.97mmol), 3-propylphenol (677mg,
4.97 mmol) and Triphenylphosphine (1.304g, 4.97 mmol) in 30 mL THF was added a
solution of Diethylazodicarboxylate (866 mg, 4.97 mmol) in 10 mL THF The yellow
solution was stirred overnight, the solvent was evaporated to dryness and the crude resi-
due was eluted on silica gel (AcOEt/cyclohexane 1:9) to provide 880 mg (56%) of pure

158a.

158a was dissolved in 10 mL. CH,Cl, and 2 mL TFA were added. After 3h the reaction
mixture was evaporated to dryness and the residual oil was precipitated with diethyle-
ther to afford 800mg (92%) of pure TFA salt 158a: 'H NMR (DMSO-d6) 6 8.42 (b, m,
2H), 7.04 (4, /= 7.7 Hz, 1H), 6.65 (m, 3H), 4.47 (m, 1H), 3.20-2.80 (b, m, 4H), 2.46
(m, 2H), 1.90 (m, 2H), 1.65 (m, 2H), 1.43 (m, 2H), 0.74 (t, J= 7.3 Hz, 3H).
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pi perazin- . ]4 |}t hi en- 2- yl)met hyl]-13. 0689b558556 benzam de 174
4-chl or o- N° , 6- di chl or obenzoyl ) pi perazi n-13. 1995b574572 1- 1
sul fon |}t ﬂseﬁva%-sybtﬁ&isbd&cdb?dlﬂ sithelpiBtocol for the synth -
4-chl oro-N- ({5-[ (4-hept anoyl pi pg]rtam n- 1| - 6035%9 eaS 25%18 oﬁzlf\ﬁgfpo h?xro

Z hi ﬁ|n 2. 1;2%?};9 hy ¢he mad |] ctippgwere recrygs;;lhzed from CHzglzégyclggiXSagg Iés%lgteii L
chl or o- 0 0 erazin- a
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sol ution of 2-Am noneth | ophene yTi dihe

104mol ) i HZJ.EHDGL3 29 (mth),cﬁ&ﬂfn.ﬁalea&jHeﬁZH) 206G @, poI78 Ho/o Wy, 2.00 (d, J=

3- Nltroben ﬁ or |5% éﬁzngﬁ)m i n_CH2C12. The reaction was

al | owed to ot (}tﬂ’ r‘r7e%IHfzo3Hbddﬁ ABREI5332 MAdbr was
added whi | 93}31'\@1\4 n9- N-(t hi en- 2-yl net hyl ) - benzam de (10.1 g) precipitated.
The solid was flltered of and washed with water. The Trenraining organic

| ayer was washed with brine, dried over MySO4 and evaporated to dryness to
af ford addit onall%? Ni tro-N-(thien-2-ylnmethyl)benzam de (15.2g). The over-
all vyiel d (99.9%9. 3-Nitro-N-(thien-2-ylnmethyl)benzam de was
used for tReample 159 : Preparation of 4-chloro-N-{[5-({4-[(2E)-3-phenylprop-2-

enoyl]piperazin—l-yl}éulfonyl)thien—Z-yl]methvl}benzamide 159

To a stirred solution of 1 (36 mg, 0.09 mmol) and iPr,NEt (32 pl, 0.189 mmol) in
CHCI; (2 mL) was added [(2E)-3-phenylprop-Z—enoyl]chloride (15 mg, 0.09 mmol).
After 4 h the reaction mixture was washed with HCI (1 N) and sat. NaCl solution, and
dried over MgSO,. The solvent was evaporated and the residue was filtered through
silica gel using AcOEt/MeOH 1% as eluent to afford 159 as white solid (10 mg, 20%).
M/Z APCI: 531.2 (M+1), 529.1 (M-1). Anal. HPLC: rt. = 6.18 min (method a).

The following compounds were prepared on a parallel fashion according to ihe exam-

ples described above

The following table provides HPLC data and mass spectroscopy data of the mentioned
examples '

Exemple Name RtHPLC | Purity .G;;}ig“ l;ll:sls Mass M

4-chloro-N-({5-[(4-{4-nitrobenzoyl} piperazin-1-

1 p

60 yDsulfonyl]thien-2-yl} methyl)benzamide 12.75 96 b 549 247

N-({5-[(4-benzoylpiperazin-1-yl)sulfonyl]thien-2-

161 yl}methyl)-4-chlorobenzamide 85 b S04 502

4-chloro-N-{[5-( {4-[4(trifluoromethyl)benzoyl]-

162 |piperazin-1-yl}sulfonyl)thien-2-yljmethyl}- 98 b 572 570
- |benzamide




next step without further purification. 62 19 DEC 2003 Chl orosul fonic acid

(5.62m., 84mml) was dissolved in 20nL CH2A 2 and added to a
3-Nitro-N-(thien-2-ylnethyl)benzam de (11.Cg, 42mol) in I

sol uti

on of

under vigorous stirring. A gummy solid was formed and the reac?%ﬁ%ture
was stirred for 3h. The reaction was quenghed with ice, and ice cold NaHCO3
sol ution was added to reach pH8 5. The aqueous | ayer was washed twice with
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Protocol #3

Example 177: Preparation of 4-nitro-N-( {5-[(4- {3-[(trifluoromethy])sulfonvyilanilino} -

iperidin-1-ylsulfonyllthien-2-yl}methy)benzamide 177

3-Nitrobenzovl)amino}methyl} thiophene-2-sulfonyl chloride 177a

To a solution of 2-Aminomethylthiophene (10.6mL, 103mmol) and pyridine (9.1mL,
104mmol) in 100mL of chloroform was added at 0°C a solution of 3-Nitrobenzoyl-

chloride (19.2g, 103mmol) in CH,Cl,. The reaction was allowed to warm to rt. during
1h and stirred for additional 3h. Water was added while 3-Nitro-N-(thien-2-ylmethyl)-
benzamide (10.1g) precipitated. The solid was filtered of and washed with water. The

remaining organic layer was washed with brine, dried over MgSO, and evaporated to
dryness to afford additional 3-Nitro-N-(thien-2-ylmethyl)benzamide (15.2g). The over-
all yield was 25.3 g (99.9%). 3-Nitro-N-(thien-2-ylmethyl)benzamide was used for the

next step without further purification.
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, 1H), 8.72 (t, J= 1.9
1H), 8.34 (d, J= 7.9 Hz, 1H), 7.81 (t,

1H), 8.41 (dd, J= 8.3, 1.9 Hz,

J=8.1

1H), 7.45 (t, J= 7.9 Hz, 1H), 7.23 (d, J= 3.8
7

0.

1H),750(d J= 3.8 Hz,

9.69 (t, J= 5.8 Hz
= Hz,
Hz, 1H), 7.15- 11(m 3H),
€008 =

#iiﬁ

6.52 (d, J= 7.9 Hz, 1H), 4.73 (d, J= 5 ., 2H), 3573421(93
11.7 H, 2H), 3.52-3.33 (m 1H), 2.62 (t,°J=10.4 Hz, 2H), 2.00-1.90 (br.
d, J= 10.6 Hz), 1.43 (qd, J= 10.2, 3 Hz, 2H). 13C NVR (DVBO- d6) 6164. 66

(s, C=0), 150.51 (s), 149.32 (s), 148.20 (s), 135.30 (s), 134.22 (s), |
126, 60 (¢ CpiFésibrglicia {3hdt, bimobiacdistaltean Bk chtinand aaduibmy
(d), 112.79sqld}ion 67 34itrocy- (tMHip—Z—@hﬁEﬂ-nyl)bé’&aﬁﬁdé 61)1 oﬁﬁzéﬁlgﬁ)t%l 108hd. CHSEL,

633 (M+1), (M1). Anal. HPLC Rt
C24H23F3 MO?@#TC'AS‘?IWS ghITIng. & gy sqildam fqnnes aaé%e ectivh mRturdwaR0%  H:

3.73% N 8 t t.he
chl or?de i nlttﬁ?e/ df%s?ﬁ couﬁcﬁjﬁ iy BF‘ix’é %g\ﬁ(’:t%ﬁdé‘f d%ﬁenm&%ﬂéﬁts
whi ch i ncl ustdeditttreasheyHRS. THers he&lstla}er WasWhshed t»bf‘d&%ﬂﬁi crl“cﬁh’r&%?ﬁenzoy'

chl oride, 3- nethoxybenzoylchlorlde trifluoroacetic an
fol | owi ng COMRBMARMINGEOKde(MPein wates) (Bamil, 56mnicl} Wamadctedctorthh agebos t he

I f bl des HPLC dat d
Cpect r bscopy dariir 8 Fastoincd 7ue Hedpt A vis Bt CheClaud a1 1y

Mass M Gr adiquigbus HyeSwbBeasheliBk with CH,Cl,. Th
178N-[ (5-{[ 4- (1H 1.2, 3- benzot ri azol - 1-y13 pi peri . gmrf-do-rgmlmaﬁlflfs TP en- 2-

ymeth 1 - R Mebenanheupsraszos. dm@m BQSffdrdra slrg]ntlbd-c(){diec[ foam of Tetrabu-
3-[(trifl _
L7omni |1 noy Sl SbIR 541000 tnailaminelmstiy) hiahens 2eullonste 24 935,
benzanude IgRfR E}ﬁéi-n{a[lﬂdlééied’rpﬂﬂefdoﬁﬂfdﬁﬁ&r\?ﬁ’ﬁéhWsﬁﬁ&d Hrind ffioWing eRirfRich’
step.

To a solution of Tetrabutylammonium 5-{[(3-Nitrobenzoyl)aminoJmethyl} thiophene-2-
sulfonate (2.0g, 3.4mmol) in 50mL CH,Cl, was added triphosgene (800mg, 2.7mmol,
2.3eq.), dissolved in 10mL CH,Cl,. To this reaction mixture DMF (0.1mL, 1.4mmol)
was added dropwise during 10°, while gas evolution could be observed. The gases were
trapped at the outlet of the reaction flask in a 2N NaOH solution. The reaction mixture
was stirred for 3h, and the crude was directly filtered through silica gel using EtOAc/
hexane 1:2 as eluent. An orange solid could be isolated which was recrystallised from
cyclohexane/ CH,Cl,. 177a (730mg, 60%) was obtained as colorleés needles. 'H NMR
(CDClL;) 58.83 (t, /= 1.5 Hz, 1H), 8.35(t, J = 7.5Hz, 1H), 7.76 (t, J= 4.1 Hz, 1H),
7.70-7.58 (m, 3H), 7.52-7.40 (m, 2H), 7.05 (t, J= 3.8 Hz, 1H).

3-N1tro-N-( {5-[(4-{3-[(trifluoromethyl)sulfonyllanilino} piperidin-1 -yl)sulfonv]]thlen—Z-
yl}methyl)benzamide 177

A suspensmn of the sqlfonyl chloride 177a (573 mg, 1.58 mmol), 4-(3-trifluoro-
methanesulfonyl-phenylamino)-piperidine (490 mg, 1.58 mmol), and Et3N (330 ul, 2.38
mmol) in CH;Cl; (30 mL) was stirred for 3h at 23°C, whereupon the suspension tumed
to a clear solution. The standard work-up (HCI 1N; brine; MgSO,) gave the crude prod-
uct as a yellow foam. This was dissolved in DMSO (1 mL) and CH;CN (3 mL), and in-
jected on a reverse-phase prep. HPLC (C8, gradient H,O:CH,CN 60:40 = 0:100 over



1 sulfon 1 thien-2-
3-benzotri azol

-1-yl)piperidin-I-

1) meth 1-4-nitrobenzam de. .
sulfon | }thien-2- 1

18IN-[(5-{[4-(1H1,2
nmet h

1- 4-nitrobenzam de5. 677. 3a527525 182N-[(5-{[4-(1H 1, 2, 3- benqu.lg' Béelmaa

-yl) pi peridin-|
-3-ni trobenzam de.

benzar ntde” $840n, yetentipnityne=Z0;

N[5 (4 ( 1 BP0 ehe b BlEsmpld 5}

1 thien-2- b,
3-nitro- N-[(S%
1 benzamni ded =8

[5

pi

N-

|Ythien-2- 1 neth - 3-
[ 5-

pi peri di n-

3-nitro-N

pi peridin-1 d)' i§u§§
N—{[5-({4-[g {am no

-5 63 a527525 621 |
4-nitro-N-( { 5-[(4-

183ani | i no} pi er|d|n 1-yl)sulfonyl]thien-2
! B3 i m%r%sé%ﬁzmg o éh¢ desited fraptions affrdsd660548 1

bR R MBI BMS0.40) 4, £ on

WESE 84I-Iﬂ,I1tH)QB€7I22(@fJI=E|Q 9Hi18ﬁ-1) 841 (dd,J 8 3, 1.9 Hz, 1H), 8.34 (d
4- (3-net hoxyani |l i no)p
$i TEBGEA (B Im 8.1 BAED,

e et

sul fo

? B%fe

erl

1 thien-2- 1)nmeth
3-[(trifluoronethyl)sul
yl}nethyl) 6. 7787. 32633631

din-1 - fon 1 thien-2- 1
7.50(d,J= 38Hz 1H),745(t,J 7.9 Hz,

por i o 1150 LAP TG SHENED, D20 (i 350,52 6 528 Mo FR 43 Gk
E [5- ({4-3: 7(Hz,rml)hslsany aeXBAid, 720l 17 PR 21-1) %52—6 3%7(n§51$ﬁ5é%2?(t5, = 5ol 95

ni t r obenzani de.

({4-]3- (aHt),r%;O%m 9¢hys d. ok 1063H2), 198 (qd, J 102 3Hz 2H). 13CNMR(DMSO-

f’gk 5@{@0@&1@&@ éufls}énr%r%dﬁ B O RN AL S ETRE
B ha O RPRo 105 BETHETIESs 18

3-n

erid

120.41 (d), 119.81 (g, J = 326 Hz, CF3) 116.72 (d), 112.79 (d), 47.43 (d), 45.15 (t), -
38.58 (1), 30.66 (t). M/Z APCI : 633 (M+1), 631 (M1). Anal. HPLC: R.t=6.41 min

(method a). C24H33F3N4078S3 Calc.: C: 45.56%. H: 3.66%. N: 8.86%. Found: C: 45.30%,

H: 3.73%, N: 8.85%.

In the here-described sequence, the 3-nitrobenzoyl chioride initially used could be re-

placed with other acylating reagents, which include (but are not limited to): 4-nitro-

benzoyl, 4-chlorobenzoy! chioride, 3-methoxybenzoylchloride, trifluoroacetic anhy-

fonyl) -

dride.
The following compounds were prepared on a parallel fashion according to the exam-
ples described above
The following table provides HPLC data and mass spectroscopy data of the mentioned
examples
Exemple Name RtHPLC| Purity Gl;;‘:ig't I]\é:.s]s Mass M
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-
178 yljsulfonyl} thien-2-yl)methyl]-3-nitrobenzamide 562 63.1 a 527 525
4-nitro-N-( {5-[(4-{3-[(trifluoromethyl)sulfonyi]-
179 |anilino}piperidin-1-yl)sulfonyl}thien-2-yl} methyl)- | 6.77 87.3 a 633 631
benzamide
.o IN=[(5-{[4-(2,4-difluorobenzoyl)piperidin-1-
180 1. nisulfony!) thien-2-yl)methyl}4-nitrobenzamide 63 1927 | a | 550 | 548
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-
181 yl}sulfonyl} thien-2-yl)methyll-4-nitrobenzamide 3-6 713 a 527 525
N-{(5-{[4-(1B-1,2,3-benzotriazol-1-yl)piperidin-1-
182 yi}sulfonyl} thien-2-yl)methyl]-3-nitrobenzamide 5.62 63.1 2 527 525
4-nitro-N-( {5-[(4- {3-[(trifluoromethyl)sulfonyl]-
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yl} methyl)-3-nitrobenzamide ,

N-[(5-{{4([1,1"-biphenyl]-3-ylamino)piperidin-1-

239 lyI)sulfonyl}thien-2-yl)methyl]-3-nitrobenzamide | >/ | 823.| a | 577 | 575
N-[(5- {[4-(3-benzylanilino)piperidin-1- .

240 yl}sulfonyl} thien-2-yl)methyl}-3-nitrobenzamide 5-86 69 2 391 589
3-nitro-N-{[5-( {4-[3-(morpholin-4-ylsulfonyl)-

241 |anilino]piperidin-1-yl} sulfonyl)thien-2-yljmethyl}- | 5.92 | 96.4 a 650 | 648
benzamide
3-nitro-N-[(5-{[4-(3-propylphenoxy)piperidin-1-

242 ylJsulfonyl} thien-2-yl)methyl]lbenzamide 7.36 75 a 44 342
4-nitro-N-[(5-{[4-(pyrimidin-2-ylamino)piperidin-1-

243 | ysulfonyl} thien-2-ymethylbenzamide 428 | 92 a | 503 | 501
N-{[5-({4-[(3-aminopyridin-2-yl)amino}piperidin-1-

244 yl} sulfonyl)thien-2-yljmethyl}-4-nitrobenzamide 4.06 90 a 17 515
4-nitro-N-[(5-{[4-({3-nitropyridin-2-yl}amino)-

245 |piperidin-1-yljsulfonyl}thien-2-yl)methyl]- 6.31 943 a 547 545
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N-{(5-{[4-(2,3-dihydro-1H-inden-5-ylamino)-

246 |piperidin-1-yl}sulfonyl}thien-2-yl)methyl}-4- 492 89.9 a 541 539
nitrobenzamide
4-nitro-N-[(5-{[4-(2-propylanilino)piperidin-1-

247 | ysulfonyl} thien-2-yl)methyl]benzamide 6.17 | 939 | a | 543 | 541
4-nitro-N-[(5-{[4-(4-propylanilino)piperidin-1-

248 1 sulfonyl} thien-2-yl)methylJbenzamide 527 | 938 | a | 543 | 541
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benzamide
4-nitro-N-[(5-{[4-(2-phenylethyl)piperidin-1-

251 | fjsulfonyl) thien-2-yl)methylJbenzamide 732 1 979 [ a | 514 | 512
N-({5-[(4-{[3-chloro-5-(triflucromethyl)pyridin-2-

252 |yljamino}piperidin-1-yl)sulfonyl]thien-2- 729 | 86.1 a 604 | 602
y1}methyl)-4-nitrobenzamide
N-[(5-{[4-([1,1-biphenyl]-3-ylamino)piperidin-1-

233 |\ fisulfonyl} thien-2-ylymethyl}-4-nitrobenzamide 6 | 82| a | 577 | 575

254  IN-[(5-{[4-(3-benzylanilino)piperidin-1-yl}sulfonyl}-| 5.9 90.4 a 591 589
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261 |ylJamino}piperidin-1-yl)sulfonyl]thien-2- 5.78 99.3 a 571 569
yl} methyl)benzamide '
N-[(5-{[4-(3-cyclohexyl-4-hydroxyanilino)-

262 [|piperidin-1-yljsulfonyl} thien-2-yl)methyl}-3- 4.78 81 a 599 597
nitrobenzamide
N-({5-[(4-{3-[(butylamino)sulfonyl]anilino}-

263 (piperidin-1-yl)sulfonyl}thien-2-yl} methyl)-3- 5.8 99.4 a 636 634
nitrobenzarmide :
N-[(5-{[4-(3-cthylanilino)piperidin-1 -yl]sulfonyl}-

264 thien-2-yl)methyl])-3-nitrobenzamide 4.64 | 976 a 529 527
3-nitro-N-[(5-{[4-(5,6,7,8-tetrahydronaphthalen-1- :

265 |ylamino)piperidin-1 -yl]sulfonyl}tlnen-z-yl)methyl]- 5.13 88.5 a 555 553
benzamide
4-nitro-N-[(5- {[4-(3-propylphenoxy)piperidin-1-

266 | y1jsulfonyl} thien-2-yl)methylJbenzamide 757 | 138 | a | 544 | 542
N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-1-

267 | yTjsulfonyl) thien-2-ymethyl]-3-nitrobenzamide  |033 | 977 | a | 550 | 553

Protocol #4

Example 268: Prepa_;@tion of N-[(5-{[4-(2.4-difluorobenzovl)piperidin-1-yl1sulfonyl} -

thien-2-ylYmethyl}-3-methoxybenzamide 268

{{(3-MethoxybenzoyDamino imethyl}thiophene-2-sulfonyl chloride 268a

The title sulfonylchloride was prepared according to the synthetic protocol#3 (example
"177).

After flash chromatography using cyclohexane/EtOAc 1:1 as eluent, the main fractions

were recrystallized from CH,Cly/cyclohexane to afford pure 17.5g of 268a.
'"H NMR (CDCl;) §7.79 (t, J = 4.0 Hz, 1H), 7.65 (t, /=7.9Hz, 1H), 7.58 (m, 1H), 7.70-
7.35(t,/=8.1 Hz, 1H), 7.06 (m, 2H), 5.07 (d, J = 3.8 Hz, 2H), 3.88 (s, 3H).
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etﬁelréenzamlde

benzam de . R

1 neth 1-3-1i

2573-nitro- N-[(5 {[ 4- (pyrlmdln 2 yI am no)piperidin-1- | sulfon 1 Chien-2-
Dnmeth 1 b 4

258N { [ 5- ( {Liallykthiopheny § 268210] pi peri din-| -
A solution of 2- ammomethyl—thlophene (51.4 g, 956 mmol) and i-Pr,NEt (140 g, 1081

I&swfonyl} ‘0 i en-2-

mmol) in CH2C12 (11) was placed in a 3-1 flask equipped with a condenser and an effi-
cient magnetic agitation. Allyl bromide (115.7 g, 454 mmol) was added, whereupon the
moderately exothermic reaction spontaneously reached the reflux temperature after 2 ‘h.
The mixture was stirred overnight (16 h), washed (NaHCO; sat.; brine), dried (MgSO,),
and concentrated. The resulting oil was filtered over silica gel (EtOAc:hexane 1:4). The
filtrate was concentrated and the filtration was repeated to afford 70.3 g (80%) of the
title diallylamine as a brown-yellow oil, clean by NMR: 'H NMR (CDCl3) 67.25 (br. d
J=35.9 Hz, 1H), 6.98 (br. dd, J=5.1, 2.8 Hz, 1H), 6.94-6.92 (m, 1H), 5.99-5.86 (m,
2H), 5.29-5.18 (m, 4H), 3.85 (s, 2H), 3.16 (dd, /= 6.3, 0.9 Hz, 4H).

td

5-Diallylaminomethyl-thiophene-Z-sulfonyl chloride 269b

A solution of the allyl-protected thiophene 269a (6.2 g, 32.1 mmol) in Et;0 was cooled
to — 70°C by means of an acetone/dry ice bath. A solution of -BuLj in pentane (21.38
mL, 1.5M, 32.1 mmol) was added over 2 min whereupon the internal temperature mo-
mentarily rose to —50°C and the mixture turned orange. After 10 min., SO, was bubbled
for 2 min, which led to the immediate formation of a thick precipitate. The reaction was
allowed to reach 0°C, and a suspension of NCS (4.63 g, 32.1 mmol) in THF (20 mL)
was added, whereupon the slury turned purple. After 45 min at’r.t., the mixture was
filtered over SiO,, eluting with EtOAc. Evaporation, dilution with EtOAc:hexane 1:5



1}sulfon I)thien-2- 1 meth 1 -3-nitrobenzanideﬁj0380a517515
N-({5-[(4-{2-nitro-4-[(trifluoromethyl)sul fonyl]-
25ggniIino}piperidin-1-y|)su|fony|]th|en-2-y|}nethyl)-6.6696.§?g80988
3- met hoxybenzani de ethyl 5- {[(3-nethoxybegnzoyl)ani no] methyl} °-

259{ 3- [(trifIuoronethyl)sulfonyl]anlI|no}p|per|d|n | - 6. 6696. 82690988

2603- ni ¢ o- KT (RO DA NOR s S A ar 1o e sy shiomder26dl s pele
| Ymeth | be ﬂzawndJeMwhibﬁgvaB&Eéiﬂﬁﬂﬂout further purification.
3-nitro-N-({S-[(4-{[4- (trlfl uor onet hyl ) pyri m di n- 2-

di |)sul fonyl]thien-2-5.7899.3a571569 yl methyl
261y|]an1no}pyper| |n’ -y )I yl] 262p|p?r|d|%

{ZGgpl[ E)glrjlté: gmlenyl )strlfe?)onyl mﬁ??r}o} yl }rret hyl ) - 3-5. 899. 4a636634

ni t r obenzanifyéoldgamof 434 uqrgmmeaﬂfmwhghqznyﬂménmd{?g&rghkquﬂ{ gy )37

thien-2 1) ﬂg] palih A e49Z i8°cA élz 220 was trealed with the diallyla-
ODaod B

[4(5,6,7,8-tel
265yl am no nelzsumb lJchldnhscabépnmdt,mﬁek L: 532b555
benélam de )Zémél4 mtr?NpéS {[4-(3- propylp &:)iﬁ?e:);ﬁ%ee“e ﬁﬁﬁ ﬁuns qsﬁ"r‘? I
t hi en-2- | )H@I‘Wr‘? Y88 54| QI‘@YDIBHZ OU(EB)Vaaﬁ'mm;ﬂet_e “ilﬂm]] glll?tg?]) ]ID}ﬂtuﬁFg r‘:mzh- CIl-Ifcr:rle o
B UL AP ST BB bt o el omi
of N-f (5-{f 4pfc21uét dv}ﬁbw%ﬁﬁﬁé}é@bbérpd&&{ %éi énchY cYciBh&RE 1) to afford 1.15 ¢
t hi en-2-y1) mstrrsz/l 1- 3- net hoxybenzam de

{ f (3- Met hox{BRplehthy itk bispHamjng, wicpwas eset inuhd nentlstephighod durkg pufine
title sulfo hl oride was prepared according to the synthetic protocol #3
(exanmple 1 ;.'ﬁdter fl ash chromat ography using cycl ohexane/ Et OAc 1:1 as
el uent, the main fractions wer e recrystallized fron1CHZCI2/cycIohexane to

af ford pur e2-Hyds N— 6 : !
t, J=7.9 1 m )
(2H), 5.07 ( CHE) Bt i (s, 3H).

A solutlon of the bisallylamine 269¢ (1.15 g, 2.04 mmol), N,N’-dimethylbarbituric acid
(NDMBA, 637 mg, 4.08 mmol), and Pd(PPhs), (110 mg, 0.096 mmol) in CH,Cl, (20
ml) was degassed by bubbling argon for 10 min. The reaction was stirred at 23°C over
the week-end (3 d), concentrated, diluted with DMF (12 mL), and treated with salicylic
acid (290 mg, 2.10 mmol), 1-hydroxybenzotriazole (HOB, 283 mg, 2.10 mmol), and N-
_ ethyl-N’-(3-dlmethylammopropyl)-ca.rbodumlde (EDC, 402 mg, 2.10 mmol) for 24 h at
23°C. Dilution with EtOAc, washing (H,0, NaHCO; sat., brine), drymg (MgS0,), and
evaporation afforded the crude 3-hydroxybenzamide. Purification by reverse-phase
prep. HPLC (C8, H,0:CH3CN 60:40 = 0:100 over 40 min, r.t. = 23 min) and freeze-
drying afforded 466 mg (38% from 269c¢) of the title 3-hydroxybenzamide as a white
powder: '"H NMR (DMSO-_d6) 612.1 (s, 1H), 9.48 (t, /= 5.9 Hz, 1H), 7.86 (dd, 7.9,1.5
Hz, 1H), 7.50 (d, /=3.8 Hz, 1H), 7.45 (t, J= 8.1 Hz, 1H), 7.41 (dd, J= 8.9, 1.5 Hz,
1H), 7.21 (d, J=3.8 Hz, 1H), 7.18-7.10 (m, 3H), 6.93 (d, J = 8.3 Hz, 1H), 6.91 (1d, J=
8.4, 1.1 Hz, 1H), 6.52 (d, J= 7.7 Hz, 1H), 4.73 (d, J= 5.8 Hz, 2H), 3.57-3.47 (br. d, J=
12.1, 2H), 3.52-3.35 (br. m., 1H), 2.62 (t, J=10.4 Hz, 2H), 2.07 (s, 1.2H, residual
CH;CN), 2.02-1.92 (br. d, /= 10.4 Hz, 2H), 1.47 (qd, J= 11.2, 3.6 Hz, 2H). 13C NMR
(DMSO0-d6) 5167.52 (s, C=0), 158.36 (s), 148.98 (s), 147.85 (s), 132.83 (d), 132.74 (s),
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N-1(5-{f4-(2.4-difluorobenzoyl)piperidin-I-yllsiilfonyl}thien 2 yl)nmethyl1l
3 net hoxybenzam de, 268 268 was prepared using the general pr.,qfﬁggr%na
protocol applied for the preparation of 27 and coul d be isol ated 2
colorless solid in 98%yield (62ng). ). Mz APCl : 535 (Mr1), 533 (M1).
Anal . HPLC._ A, =6.22 mn (nmethod a). Exanple 269: Preparation of 2-Hydroxy
N-({5-f (4 {131A7TEM30008 B3B.98 () f BT0Y (d), 125.52 (d), 124.83 (s), 118.92 (g, residual

i i pakicdinnh g Wl f oyl Lt hien-2; 1).b i d
?)iniat: : SIO} Ito L@qp%%ﬁf}l §1§é’r§')é§ﬁ}yf§%%ﬁ§’%g 1i7§<§l(Hiitlgﬁ%f(ggﬁi%nﬂa”ce@i?ﬁﬂwtQQD,ophene
(51.4 g, 9aa1mmu),m93¢daf426ﬁt),_(31éh}@6 a), zbﬁ?ﬂ@,emm'(é rleéld%jﬁ%%éﬁin was

placed in a 3-1 flask eqwgped wth a cond r and an e hagneti c
agi t at i on. AHCL:1 604 @dt He 602 (¥-1).cAnal SHPhEDR)t 660 atin éthe eupon t he

noderatel y t NG I | S nequsly reached the reflux tenperature
after 2 h. éﬁﬁéﬁﬁlﬁﬁ%e&%@ﬁﬁggzg&éﬁﬁf6%572%6- K 4.3690nNe 7 déés-dond:at . ;
brine), drid7(419504)4.09%0N: gywentrated. The resulting oil was filtered

over silica gel (EtQAc:hexane 1:4). The filtrate was concentrated and the
filtration was repeated to afford 70.3 g (80% of the title diallylamne

as a brown l.low.oil, clean h 1H NWVR (CDC13) 87.25 (br. d, J=5.9
Hz, 1H), 6%&““( protocel Saﬁ‘éﬁsc. ‘1‘3‘3 fW@,realﬁﬁh/eﬁ with athet oarbpxyliq pyids,svigich §1-86

(M 2H), Bldl(Butkse hAl ii : ic idl G =6, 3. 0. 4H) .
5-Dial | yl am‘_nofrrgi hyl - ?ﬂhlf%f)%\%ﬁ%l gg%l l(ﬂ??%gn??ncc%}dé?i ’gfe}glieé%ﬁ‘%a%’l %P&B‘ﬁ%%%m? he
al 1 yl - pr ot 8&iledrmathexybenzoic a6id, 6aio- H-Bradolededarbdxylictadfd was cooled to -
70C by meaps of an f;rcx"et gﬁg?dré&i ce bath. A solution of- t-BuLi in pentane
(21.38 L drogxgicolini¢ agdy pymercaptopieatinisasid, 3,4ndikydueryoenseic adid, 2-picelinial

t enper at ur gejgp- nentarily rose to -50C and the m xture turned orange. After
10 mn., SO2 was bubbled for 2 mn, which led to the inmediate formation
of a thick precipitate. The reaction was allowed to reach 0C, and a

suspensi onRf .(4.63 2.1 mmol) in THE (20 nL) was added, whereupon
the slurry %F°'r\¥lg’§‘“f3% FBPB.gﬁﬂé)st‘é’FreﬁeP#'Fﬁ 9r aP?Eaﬁl,el faglioniageqndingadthe txamer ed
over Si 2, plek dédchiBedabéveEt OAC. Evaporation, dilution with EtOAc: hexane 1:5
69 1 9 DEC 2003 and filtration over Si02 gave 5.0 g (53% of the title

sul fonyl chhefallosving tibleproxides HPL G datarandithasskpedirosesh yudas ofittidvasitidneat her
purificati }IJ\I—D all -N5-[(4- { 3-1(trifluoronethyl)sulfonyllanilino
eridin-1- v%]%n ?on

Exemple Name RtHPLC| Purity Gl;;ciiec?t Ilt‘ld:sls

Mass M

270 N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-
yljsulfonyl} thien-2-yl)methyl]-3-methoxybenzamide
271 N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-
yl]sulfonyl}thien-2-yl)methyl]-2-hydroxybenzamide
272 N-{[5-({4-[4-(1,3-dithiolan-2-yl)anilino]piperidin—l-
yl}sulfonyl)thien-2-yljmethyl}-3-nitrobenzamide
273 3-methoxy—N—[(5-{[4-(3-methoxyanilino)piperidin-
1-yljsulfonyl} thien-2-yl)methyljbenzamide
3-mcthoxy-N-{[5-({4—[3-(uiﬂuoromethyl)anilino]-

5.55 91.6 a 512 510

5.6 89.4 a 498 496

5.74 88.1 a 605 603

4.58 | 88.6 a 516 514

274 piperidin-1-yl}sulfonyl)thien—Z-yl]methyl}- 6.5 97.5 a 554 552
benzamide
N-{[5-( {4-[3-(dimethylamino)anilino]piperidin-1-

275  |yl}sulfonyl)thien-2-ylimethyl} -3-methoxy- 4.4 8.1 | a 530 528
benzamide

276 3-methoxy-N-[(5- {[4-(3-propylanilino)piperidin-1-
yl]sulfonyl} thien-2-yDmethyl]benzamide
3-methoxy-N-{[5-({4-[3-(methylsulfonyl)-anilino]-

529 | 933. a 528 526

277 |piperidin-1-yl}sulfonyl)thien-2-yljmethyl}- 559 | 95.7 a 564 562
benzamide
37methoxy-N- {[5-({4-[3-(methylsulfanyl)anilino}-

278 |piperidin-1-yl}sulfonyl)thien-2-yl)methyl}- 5.5 97 a 532 530

benzamide




D113 thi en-2-vl}nethyl)am ne 269c A sol ution of

4-(3-trifluoronethanesul f onyl
and Et3N (0.5 niL, 3.58 nmol)

- phenyl am no) - pi peridine (731 ng, 2.37 nmmol)
in CH2CI2 (20 nmL) was treated wit

ngggam

diallyla- mno sulfonyl chloride 269b 23G; A thick precipitat
wWithin 5 mn, and the m xture was stlrred overm ght (even if conplete
\é\ﬁthi n ETI nptesy ™ é( ¢_3_ =t e g’éﬂqtllhb i nnd( H2Q: Erlﬂ )
rying (Myp %%4 410 CH proodyct, wvhi cl
filtered OJgrqlbmﬁhzggmz g%%& %"cf”fﬂ &ane 1 9,?0 ai¥%r|d a. 15565 (963%) of
the title pisal ryéﬂgm (lﬁ,_[(s\l\ﬁbblﬂeﬂilgg);bc&%ﬁy 7 ..]_L frerhrextrstep-tw-thqut—further
purifi- cafiz0. |methyl}thien-2-
C[3-r(trifl JoromyemZLt}su %‘}g?ls;ellfolnélllmennol y;}fa?)nénr))l-d -1 50l ohyi|l 544 | 542
t hi en-2-vl [ net b%@@@ml@r{hﬂﬁocﬁﬂ%ﬁ DTSkt mu.fgn te 4;9#\ Sotutton C:j the
,bisaIIyIarrmIZ ulfohylfBierd)2- hoxv\NN' - di ijturig '
( NDVBA, 63[7 benzﬁ&dyazkr%l) gnd p}ﬂﬁphsﬁ (110 Tﬁ;“,ﬁy )?%596 m"rit()l) ?%d qHod 2
(20 L) wa Fanaisty-By[ (3 ({2102 -mEtBoxe4r§l 8B pipeRdid U] 111 N. [ e Eact o wgs
stirred at ?ﬁg jwé}uﬁohﬁhhmgejgi})ﬁﬂm]zigd-)};epg%nce nt4Rt ¢P0-Ail | e ed Bi&H B |(12
nL), and tf egi e¥-(4b-{H-{3-aitioaylinofpipetigind- (290 Ny, [ Z- TU[AUNONT -
1- hydr oxybenzot yD 1}m@§B-3rmethadytbzanmie| )0 *andoN- | 2 | 531 | 529
et hyl - N - ({3- di nptieftioayiNrldH(¢ {813 nifomutsthglianttinele [ EDC, | 402 ., Z|I0 myjot Jflor
24 hat 23C 28{]% tpenidim 1k} subformt)Ode:2-yiastivlg ( H20] MNEHO@B.osat .a  Ir 59ae)|, 56 Vi ng
(MgS™), a Nrénégz(l?;énn ;;}f@n;ded@t}?;pcrude 3t hydr bxybenzam dge.
Purificati onsg) e 0 budfoyd]S, 60: 40 -, 041 dver
40 mn, r.k 4 D&ﬂkqu»'}wﬁW&enﬁmenn .(affo E%g E?égr\rlu (338(0?3r10m %90)
of the tit] 2@5’ %ﬁé%@%r Dagiligolpippridin-1-polader : | 1H NMR ( DIVSO-d§) 814. 1
(s, 1H), %H ( on nF?zylni"F‘?}’l}‘-”?m%}B’x(dd 7.94975 92, | 1H), {7580 |(do J=
3.8 Hz. 1 J= R O 5 Hr 111)., 7.21
(d, J = 3. zﬁz,ﬁf{[ )m”;{)‘%'(;l )?“ﬂag%é?? Fj’zpcéd’éé (%, IE 8.3 | TH . [6. 91
(td, J= d.4, 1 JPE 7.7 1zt HP064) 73 (¢,59 + 5978 |Hz,
2H), 3.5 54NL 2 35— pr——3H—2 02 (t
J=10.4 Hz,| 389, minQ 1) :hhjybmﬁﬁfhéﬁ,%e %{llsaf‘iﬁgm 6.52. p273. P2 a( bf . 520, |I5181Q. 4
Hz, 2H), 1. 47 (NG¢-J4-#chlolomdiin nag,q VR BVBR-e6)-+-516 41521,
Co0) - 158135 i bt s ool LA e o) Jousod) loaap, a4 | oo Josmid
2003 70 131.47 1—dl)tmo:éb§ﬁ(QQ(4m[(mﬂu6§>&ﬂxybs) T2709 (o) 255 —<d)—1+24783
(s), 118. 92290q,|suifesyillakilito } pipdridnN)yhsulltbBylKkied- B, J 6.8820 CE3) | a7 7@16(9)’
116. 24(d) |_115.|ABn¢tyDbentdntidd O (q), 111.33 (d)|, 45.03 (d), 43|66 ({), 36.66
(t), 29.18 ;t) NO{5A0- (3l pmineGmoieicthgiamNy)- M Z | APCT[ T GO TV, 602V 1) .
Anal . HPLE: i‘lgﬂélﬂéa'lmn(/lﬂmmbmméthﬂ)-EMHM FaM806883 D. 2 CH3GN 1. §eH2O
Calc.: C thaxybepzamide N 7 440 Found: C 4741 ¢ H #.09% N:
7. 49% N-({5-[(4- ~-{3-[(2-hydroxyethyl)sulfonyl]anilino} -
292  Ipiperidin-1-yl)sulfonyl]thien-2-yl} methyl)-3- 5.11 922 a 594 592
methoxybenzamide
3-methoxy-N-({5-[(4- {3-[(trifluoromethyl)sulfonyl]-
293 |anilino}piperidin-1 -yDsulfonyljthien-2-yl}methyl)- { 6.55 | 88.1 ‘a 618 616
benzamide .
N-({5-[(4-anilinopiperidin-1-yl)sulfonyl]thien-2- '
4 Yl}memyl)-3-me£l£{ybenurz’121e lihien2 4.52 | 885 a 486 484
3-methoxy-N-( {5-[(4-{3-[(trifluoromethyl)sulfanyl]-
295 |anilino}piperidin-1 -yDsulfonyljthien-2-yl}methyl)- | 6.54 | 92.9 a 586 584
benzamide
N-[(5-{[4-(4-hydroxyanilino)piperidin-1-
296 yl]sulfonyl}thJen-Z-yl)methy)]}])-g-methoxybenzamlde 3.98 88 a 502 500
3-nitro-N-({5-[(4- {3-[(trifluoromethyl)sulfanyl]-
297 |anilino}piperidin-1-yl)sulfonyljthien-2-yl}methyl)- | 7.23 88 a 601 599
benzamide
4-nitro-N-({5-[(4- {3-[(trifluoromethyl)sulfanyl]-
298 |anilino}piperidin-1-yl)sulfonyljthien-2 -yl}methyl)- 7.28 90.4 a 601 599
benzamide
N-[(5- {[4-(2-hydroxyanilino)piperidin-1-
299 y]]sulfonyl}thi)e’n-Z-yl)methy)I}])-g-methoxybenzarrﬁde 412 1 898 | a | 502 [ 500
300 _|3-methoxy-N-[(5- {{4-(pyrimidin-2-ylamino)- 4.15 | 927 a 488 | 486




In this protocol, salicylic acid could be replaced with other carboxylic
acids, which in- clude (but are not limted to): 4-chlorobenzoic acid,
4-ni trobenzoic acid, 3-nitrobenzoic acid, 3-nethoxybenzoic aaingEC
5-nitro-| H pyrazol e- 3-car boxyl ic acid, 2 hydroxynicotinic acicC 2003

2-nercaptonicotinic acid, 3,4 dihydroxybenzoic acid, 2-picolinic acid. The
af-ali-el fagh'nnar‘mdingf the

fol |l om ng gonpo =1 €6—6
exam ples descr.ﬁ%ﬂ@)ﬁ&ﬁkﬁg@%ﬁymﬂ M abl e provides HPLC data afd nass

spect r oscogy ddtfg{% a&iEdéb e et ylee'%_;xcrrp! e—Nare -R—HRLC-Pur ity
G adi ent  HPLGpVHSSsul _szsyﬁ%yﬁﬂmpmf f‘?‘ﬂ-(lgb% ? n 500
benzotrlazol-l-ngzgdnﬂ di n-T~ aifon t hi en-2- )m?ﬁ | -"3- m?%o

benzam de5.[5597T. obynidin- =H
N[ (5-{[4- (1F82 g%rfﬁggi ek | 6221 509t b a1 { hsaen] 2530
1)ymeth I -2-h drn.{l[m({lqmzct&:'mded%- azoéﬁeé- )
N-{[ 5- ({4- |43, Syljaxﬁxﬂd]ﬁbéiﬂmzl'-)\dfsm Db pi perifdisgs || of sspl fon)) iR3i ens2- |1
meth 1 -3-m|trotﬁ1meam}daﬁetﬂé$&8eniﬁﬁ&5603 273
3- met hoxy- N[ ( 5-[K{&- {[8xeediiyvdro/ BERinténFBoyIRhiBeL | 01 [|- L- || SUl [ omnm 1 thren-2-
1)meth ] ben3ni piptideSBRAsGiamifthitd-2 yhmehyipxy - N- [{ 4.81 | 97.1 a 526 | 524
[5-({4-]3- (tri flm@hgrxb@mémnl linol- 274 piper
di n-1-yl } stil {gany Py K53{[4}(ﬁ°@tdpylhqakxﬁ)pﬁiﬁﬁd15a554 bepzajm de 511

{4-3-(di =r%§| ;*Tr; frentemide - 275 296 P €0 [ 55°] Lz
yl }sul fonyll) 3ggi ¢ §-H H}?@pﬂsnlhv)p;peﬁdMB 12530528, benzan] dg_ 276,

3- met hoxy- N1 {54 llffﬁﬁc?eﬁygggtgﬂrmﬁm peri diln ?? -g?’gu f8n 1 ﬁﬁl b P20

4 i7d er& (s] lpﬁ%inhb- - :
FEE ? { }1_ Fg? Eiq7hf % %? }\Kbl -Zﬁmpthﬂh}-metquy)éenzanude{ 541 98.9 a 542 540
Pl'

i peri di n- # 4525995 74564562 benkam d
pip "3s8! $ifande p1 : -yl) on ]tmexﬂ?yl} 723 7061 | a | 58 | s87
: {yl}methyl)-3-methoxybenzamide .

3-methoxy-N-{[5-({4-[3~(1,3-0xazol-5-yl)anilino}-

T

309 |piperidin-1-yl}sulfonyl)thien-2-yl]methyl} - 5.25 94.9 a 553 551
benzamide
IN-[(5-{[4-([1,1'-biphenyl]-3-ylami iperidin-1- ’

310 [CLCAI4-([L, 1 biphenyl] 3-ylamino)piperidin-1- "} ;o0 | 00 1 [ 5y | seo

yljsulfonyl} thien-2-yl)methyl]-3-methoxybenzamide
3-methoxy-N-[(5-{[4-(3-propylphenoxy)piperidin-1-
yl]jsulfonyl} thien-2-yl)methyl]benzamide

3-methoxy-N-{[5-( {4-[3-(morpholin-4-ylsulfonyl)- - ‘
312 |anilino]piperidin-1-y1} stonyl)thlen—Z-yl]methyl}- 5.85 96.9 a 635 633
benzamide '
3-methoxy-N-[(5- {[4-(2-phenylethyl)p1pcndm—l-

311 7.55 | 78.7 a 529 527

313l sulfony!} thien-2-ylymethylJbenzamide 72 | 983 | a | 499 | 497
N-[(5-{[4-(3-benzylanilino)piperidin-1 ~yl}sulfonyl}-

314 thien-2-yl)methyl]-3-methoxybenzamide .77 91.6 2 576 574

315 3-methoxy-N-[(5- {[4-(3-phenylpropyl)piperazin-1-

yl]sulfonyl}thien-2-yl)methyljbenzamide 433 1997 | a | 514 | 512

3-methoxy-N-({5-{(4-{[4~(trifluoromethyl)-
316 |pyrimidin-2-yl}amino}piperidin-1-yl)sulfonyl]thien- | 5.69 100 a 556 554
2-yl} methyl)benzamide

N-[(5-{[4-(3-cyclohexyl-4-hydroxyanilino)-

317 |piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-3- 4.76 | 91.7 a 584 582
methoxybenzamide ]
N-({5-[(4-{3- ~[(butylamino)sulfonyl]anilino}-

318 |piperidin-1-yl)sulfonyl]thien-2-yl} methyl)-3- 577 | 99.3 a 621 619
methoxybenzamide

N-[(5-{[4-(3-ethylanilino)piperidin-1-yl]sulfonyl} -
thien-2-yl)methyl}-3-methoxybenzamide
3-methoxy-N-[(5-{[4~(5,6,7,8-tetrahydronaphthalen-
320 |1-ylamino)piperidin-1-yl}sulfonyl}thien-2- 5.02 | 88.2 a 540 538
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- I
no) pi peridin-1-yl]sul fonyl}- thien-2- 1)neth
-NE%[ Ergt H)j éz{%&gh%‘g%&. I p‘FlWV)DlDeTldm 1-yllsulfonyl} thien-2-vlYmethvl)amine 326a

3- met hoxy- N%{ésdl&ﬁ‘m{é‘fz{_ﬁ%&ﬂf&g%?;Ee?—{&%ijpf)%zggs oY g0d LS (B8 7mL, 5.13

sul fonyl ] ani | i no} pi peri di
mmol) in 10 mL CH,Cl, was added a solution of 5- -({{1-(4-Chloro-phenyl)-methanoyl]-

ammo}—methyl)—thlophene-2-sulfonyl chloride 1b (500mg, 1. 71mmol) in hot DCE. The

reaction mixture was stirred for 4h. 100mL EtOAc were added and excess of amines

l_ =TT

were removed by extraction with HCI (1N). The sulfonamide intermediate was used
without any further purification, where 300mg (O.84mmol) were dissolved in dry DMF
under Ar. NaH (60mg, 50% in parafine oil, 1.01mmol) were added as a solid. The col-
our of the reaction changed to orange. The reaction mixture was stirred for 15° until no
gas evolution was observed anymore. Jodohexane (356mg, 1.68mmol) dissolved in 1mL
DMF was added to the above solution and the reaction mixture was heated at 70°C
overnight. DMF was evaporated to dryness and the crude was taken up in CH,Cl,. The

-organic layer was washed twice with water, dried over MgSO, and evaporated to dry-
ness. The crude was purified on silica gel using cyclohexane/EtOAc 3:1 as eluent to
obtain 210 mg (59%) of pure 326a as a colorless oil,

N-[(5-{[4-(hexyloxvy)piperidin-1 -yl]sulfonyl} thien-2-yl)methyl}-3-methoxvbenzamide
326

A solution of 326a (134mg, 0.3mmol), 1,3 Dimethylbarbituric acid (94mg, 0.6mmol)
and Tetrakis(triphenylphosphine)palladium (12mg, 0.01mmol) were stirred under Ar-
gon in 3 mL CH,Cl,. The reaction was followed by HPLC until all starting material dis-
appeared. The crude was evaporated to dryness and taken up in dry THF. To.this solu-
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Methyl 1-({5-{(dialiylaminoymethyl]thieri-2-yl}sulfonyl)piperidine-4-carboxylate 327a

s
[ 5-
5-y

5-Diallylaminomethyl-thiophene-2-sulfonyl chloride 269b (270 mg, 1.88mmol) and

DIEA (0.88mL, 5.13mmol) were dissolved in 10 mL chloroform. This solutio was
added methylisonipecotate (269 mg, 1.88mmol) in 1 mL chioroform. The reaction was
stirred for 3h; diluted with CH,Cl, and extracted with HCI (0.1N), NaHCO; sat. and
brine. The organic layer was dried over MgSOj and evaporated to dryness. The cruade
was purified by flash chromatography on silica gel using cyclohexane/EtOAc1:1 as
eluent to obtain 440 mg (65%) of 327a as colorless oil: H' NMR (CDCE) §730 (d,J=
3.6 Hz, 1H), 6.83 (d, J=3.6 1H), 5.78 (m, 2H), 5.18 (m, 4H), 3.70 (s, 2H), 3.52 (m, -

6H), 3.07 (m, 4H), 2.50 (m, 2H), 2.25 (m, 1H), 1.93 (m, 2H), 1.84 (m, 2H). MZ APCIL:
399.2 (M+1)

carboxamide 327b

327a (390mg, 1mmol) and N,O-dimethylhydroxylamine (148mg, 1.52mmol) were
stirred at —20°C in anhydrous THF, while Isopropylmagnesium chloride in THF ¢ZM,
1.65mL, 3.23mmol) were slowly added. The reaction mixture was allowed fo warm to
r.t. during 30°, followed by an additonal stirring at r.t. for 30°. The reactionis quenched
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layers are washed with NaOH (2N) and brine, dried over MgSO, and evaporated to dry-

ness. The crude material was purified by flash chromatography on silica gel using cy-
clohexane/EtOAc 4:1 as eluent to obtain 186 mg (47%) of (327c) as a brownish oil: H!
NMR (CDCl3) 67.40 (d, J=3.6 Hz, 1H), 7.25 (d, /= 3.6 1H), 5.95 (m, 2H), 5.50 (m, |
4H), 4.32 (s, 2H), 3.70-3.50 (m, 6H), 2.50 (m, 2H), 2.32 (m, 3H), 1.85 (m, 2H), 1.68

(m, 2H), 1.46 (m, 2H), .1.30-1.12 (m, 6H), 0.80 (t, /= 6.6 Hz, 3H), M/Z APCI: 453.2
M+1)

-3-methoxybenzamide

327
A solution of 327¢ (100mg, 0.22mmol), 1,3Dimethylbarbituric acid (69mg, 0.44mmol)
and Tetrakis(triphenylphosphine)palladium (12 mg, 0.01mmol) were stirred in 3 mL

CH,Cl overnight. The deprotection was followed by TLC. After complete cleavage of
the protecting groups, the solvent was evaporated to dryness. The crude was taken up in
THF, DIEA (76ul, 0.33mmol) was added, followed by the slow addition of 3-
anisoylchloride (38mg, 0.22mmol) in THF. The reaction was stirred for 3h, diluted with
EtOAc and extracted with NaHCO3 and brine. The organic layers were dried over
Na2804 and evaporated to dryness. The crude mixture was purified by flash chroma-
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A solution of 4—chlorobenzdy1 chloride (3.2g, 18.5 mmol) in 50 ml dry CH2C1§ was added
over 30 min to a stirred solution of 2-furfurylamine (2g, 20.6 mmol) and 'Pr,NEt (7ml, 41
mol) in CH,Cl; (200 ml) at 0°C. The reaction was allowed to warm to room temperature
over 3 h. The mixture was diluted with 200 ml of CH,Cl,, washed twice with HCl aq.
(IN) and dried over MgSO,. Evaporation of the solvent afforded 4g (83%) of the title
~ benzamide as a white solid: TH NMR (DMSO-ds) 6 9.05(t,/J=5.7Hz, 1H), 7.89 (d,J

= 8.7 Hz, 2H), 7.57 (m, 1H), 7.53 (d, J = 8,7 Hz, 2H), 6.40 (dd, J= 3.7, 1.1 Hz, 1H),

- 6.28 (d,J=3.7 Hz, 1H), 4.46 (d, J= 5.6 Hz, 2H). M/Z APCI : 236.6 (M+1), 234.8 M-
1).

-2-sulfonyl chloride 328b
Chlorosulfonic acid (494mg, 4.24 mmol) in CH,Cl, (10 ml) was added }dropW1se toa
solution of 9a (500mg, 2.12 mmol) in CH;Cl; (20 ml) at ;—80°C. The mixture was al-
lowed to reach room temperature in 5h. Excess of sulfonic acid was quenched with ice
and NaHCO;. 1.62 ml (40% aqueous sol., 2.54 mmol) of Tetrabutylafnmonium hy-
droxide were added, and the so formed salt was extracted with DCM. The organic layer
was dried over MgS04, filtered and evaporated to dryness. A red coloured oil (1.11g)
could isolated in 94% yield, which was used for the following step with any further pu-
rification. ,
The intermediate sulfonic acid tetrabutylammonium salt (1.1g, 1.97 mmol) was dis-
solved in 20ml DCM and flushed with Argon. Triphosgene (410mg, 1.38 mmol) was
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. T4 -f. \Y
2003 75 w13 &{ybg]?zzyﬁzf“ﬁ?ﬁ s | el i | s
washed with Legy pvel ™ g ﬂff‘qé‘v&por hte | ooy Yness.| The Crayglel
I's purifiedby 5 b":_l_ _I-C;I reth J..eqza‘m; sid-ea—gel—using gycl olexan/ JFt OAc
1:1 as el uept= d‘ﬁh{, %ﬂ%’ﬁﬁ‘iﬁzf‘g’iﬂﬂéd nss. 8 | oglioyr | esq gog i [dispddly
NVR (DMSO dB)— 38 y k- -({4’% 2 ben‘ﬁ +o—(-eH—3=—B—6—1H)} 389 (Im 2H),
5.24 (m 4H 3438 el(@m_ éﬁ&lﬂfo 62"“’” %ﬁmﬁm‘g 1873749692/ 74 (1 544} s&p 30
o e i
- - i 11 th
yl }sul f onyl|) pi pe éxdhxﬂ:dél yl | hept an?lp-one}%l% é)_32 6'5(7376931*}, 0. 88rrm§?() e

di ssol ved ifn 32%QB‘UHW[%@Bﬁb& HopBerdtlli To—this—$otttiron—was—added
dropwi se at yh eutfpini)-2-faivihRe sl cRlofb8 208 Ne ( 2 46&1. 98.32| mmol|) Slrhe 515
reaction wg WhBIdrotN { A {4AW( 0 3 Githiol SHAT-YIHGLiTE6)- ret—pTHOpTEHGH
/| Et OH (5% . perilirs |- phaenylyesfig R intag| R zamide h él-‘12C1?6ond t he | c67i|n&w
organic | gyers [Nré5-[(erghachina(itnmoNee@ylj{n2p}-and D 1 Ne, | or 1 &g overT MySt—ang
evapor at ed té4'UrZwembyl)siﬂ!fmyk}-ﬂtfdel}mmxeﬁ-ammas ploni ff ioed by fligsbls 514
chr omat ogr gphy ghen&midea gel ysjng cy- cl ohexane/ Et QAc 4: 1 as ¢luent] to
obtain 186 (4%;@@-({35% $-[ariflugrole b yWsiiiny B zl NVR (CDCIB) 87.120 (¢
J= 3.6 Hz, Fﬂds ; ridig-1-yBsudfonyli-2-fusyl guetifyiy H)sﬁ775 50.7( M a 4H) 6064.|3804( S
2H),3.70-.50{ ')l;n(m 2H) 2 32 (m 1.85 (m 2H), 1./68 (Im
2H), 1.46 rr3492+$1 é%};y CF l’éh)ufmw'@@“’(lﬁ J#.s@- o3, | 3H) , | Mgy APHy
453.2 (MrB—NAf o=t A RS per i din-]

-yl) sul fonyl }4ghi m;t; ﬁiﬁg—ﬁ{ﬁ?) 5 5’ ‘ﬂgﬁégﬁ;_}zam de_ 327 Ajsolution qf 327c
(100ny, O. 22rmDI N Yt%’ 6%{; C4fmdl ) | #Hd | 572

enza
Tetr aki s(t riphienyrphosphrme)patt=adi-um—<2—; B ln 3

m. CH2Cl 2 overnight. The deprotection was fol I ovved by TLC. After conplete

cl eavage of Exainple3st Prebaragos bo4ishiorbe eny. 'SR W:EFoh R dr yness.
The crude vasiliratseroligin 1yl\bhffon PGt nedh ni’devﬁ@ts“""%ﬁﬂgu' | owed

by the slow addition of 3-

4-chloro-N-[(5-{[(3R)-3-hydroxvpvrrolidin-1 -yl]sulfonyl} thien-2-yl)methylibenzamide
351a

To a suspension of R—3-pyrfolidinol hydrochloride (530mg, 4.29 mmol) and DIEA
(0.75ml, 14.3mmol) in CH,Cl,/DMF 1:1 was added a solution of 5-({[1-(4-Chloro-
phenyl)-methanoyl]-amino}-methyl)-thiophene—Z-sulfonyl chloride 1b (1.0g,
2.86mmol). At the end of addition the suspension disappeared. The reaction mixture
was stirred overnight. 100ml EtOAc were added and the excess of amine was extracted
with HCI (IN), followed by washings with brine. The organic layers were dried over
MgSO, and evaporated to dfyness to provide 351a (1.14 g, 99.9%) as a colourless foam:
H' NMR (DMSO d6) 59.34 (t, J= 5.8 Hz, 1H), 7.89 (d, J= 8.7 Hz, 2H), 7.49 (d, J=
3.8 Hz, 1H), 7.55 (d, /= 8.7 Hz, 2H), 7.13 (d, J=3.8 Hz, 1H), 4.95 (d, J= 3.4 Hz, 1H),



ani soyl chloride (38ng, 0.22mmol) in THF. The reaction was stirred for 3h,
diluted with EtQAc and extracted with NaHCO3 and brine. The organic |ayers
were dried over Na2SO4 and evaporated to dryness. The crude :.gtDE”LGZIW?S
purified by flash chroma 1 9 DEC 2003 76 tography on silica gel using

cycl ohexane/ Et OAc 1:1 as eluent to obtafh 30ng (50% of 327 as a colorless
oil: H NWR (CDO 3) 57.40-7.10 (m 3H), 6.95 (m 2H), 6.45 (m 1H), 4.70

(d, J= 6. o HE65 @bl = 56 H4, 2, 4.86)m, 181) m&mom%@nﬂﬁ}q%@gg% (B, 7j=

(7f5 J?ZG 8 %Hfl%ﬁol(@@%a&%% @1(4\@’1*)1),3@@ &N B.328: Preparation of

4-chloro-N- 5-{14-(3- propyl ani |l i no) pi peridin |
yl I'sul fonyl | ;2-f uryl h benzam de 328 . .
4- Chl or 0- N- Z5-4PPFRe 2! : i methviibedzapiiio3sibenz oy |

chIonde(S,&g,goi@ Ral %2&% 0 nto a
stirred solutiaon 019 Zwﬁél?%é@&g%dr?g%% glvm)d%dﬁgdg? ﬂ@%%ﬁn

mol ) in CH2dP%ul(&6amumpal) were added sipmdy. Héasqlmmwasumdxmdadmpowi rB51 room
tenmperature g with 200 m  of CH2C12,
washed twice gc\ll)itﬁ Oééhmoywasr&%&luéﬁg\&%ﬁ g%?&f’“@@éﬁ%‘?"g@‘@ﬁ’%f t he
sol vent af f dp theckbaye 1830 mixtutetae—80°C! ﬁ:er@ﬂmmmnaﬁfmmtmvfe% id: "HNWR

DI\/ISO dé) 5 7. 89 2H), 7.57
% (cl’%raghr} @?r@éﬂé@ﬁz"g @’?‘H&')Wf}‘gedrﬁif%cwwafmm itog” (d, (0
3 7 Hz, 1H),802C 4G 3()Uandhdioﬁecﬁtol'\b?ann2¢‘|)1 dv.MnéZHBClwhlte sobd vis EMtd, me34- 8 (M 1).

5({f1(4 v II-amn t hvl furaneZSquonyI
chl ori de S%Ea%agnnﬁo s“.llhlﬁgeﬁmg ﬁ‘ﬁ‘]‘"%gﬂi’ veral fimeyidhe 2 (10 nl) was
added dr opwicembined argamolayéﬂswmneﬁawérﬁ@m m@eﬁa%ofﬁ%'t% Tfuge20 M) at

| owed taq reac'ﬁ roomt enperatu e rn 5h. cess of

-80C. The m xture

sul foni ¢ ac|§§§25%’éﬁ@ﬁ%&m&??‘ﬁ§%@'°f@ﬁ4&a[ﬂm AgloyaiheragPslaasueous sol .

2.54 | ] 84 | f d
nunol ) ehfent lrberbothg R U&hxﬂ&dﬂ%uﬁsss‘éﬁl&x‘?sﬂﬁﬁﬁgaf W 3’@%502 or me

salt was extracted w he organic | ayer

filtered andd efvaﬁ)?’&té@ 7666I¢yhe§f§ 1ied. 4éd¢,da=r833HmJ2H)(10&(d g)=3.80ul d

| at ed t 2
furt her p'uf‘*%??‘?‘ZE??SWW%%Z@FX%OKEHEhszu#@oﬁgk F3 A nunoni um
salt (1.1g, B)@?S"r{ﬁeﬂﬁmem)oﬁ3,5»333)[me:ﬂ{);219201m}mv94am2mws egh, 2i,h Ar gon.

1ol Poosdny 176, S 9PA0 et o G55 S0P b, P e el Wb

reacti on was?%2iMrlad under Ar. for 3h at r.t. The solvent was evaporated

-yl}methyl)benzamide 351
351b was prepared according to the protocol #1 example 110 and was isolated as col-

ourless solid in 84% yield (15mg). M/Z APCI: 609 (M+1), 607 M-1).)

Exz-zmp_le 352 :Preparation of 4-chloro-N-( {5-[(4-{3-
[ (mﬂuoro-x'nethyl )sulfonyllanilino}-azepan-] ~yDsulfonyllthien-2-yl}methyl)benzamide

352

352 was prepared according to the protocol #1 example 110 and was isolated as colour-

less solid in 47% yield (12mg). M/Z APCI:k 637 (M+1), 639 (M-1).).



pressure, and the crude oily residue was purified by flash chromat ography
using PE/EtQAc 2:1 as eluant. Main fractions afforded 450rrg (69% of title
sul fonyl chloride 328b. 1H NWR (CDC13) 8 7.57 (d, J= 8.7 D éiﬁ[g? (d
J=8.7 Hz, 2H), 7.09 (d, J = 3.4 Hz, 1H)g,6.43 (t, b, 1H) 640{E

Hz, 1H), 4.57 (d, J= 6.0 Hz, 2H).

4-chl oro- N-| -ropyl anlllno)pl perldln I-yllsulfonyl} 2 fu

1) met hyl | ber3 grepafatignof a pharmaceutigalformulation; t o t he protocol for

the synt hesrﬂ‘,l q(f,ugw pnal . HPLC R

mn (et hod a)e mﬂ%ghﬁﬁlg?%ry? "lf§ﬁ1'§%gtefgp g é%ﬁni BAL Wncgmpom-
conpounds WeioBs m@pﬁng«bﬂm;ﬁemtﬁivbﬂhoﬁaahgﬂan%@@ﬁféaltﬁ&e’é& the ‘exam ples
descri bed above The follow ng table provides HPLC data and nass

spectroscopé datE .of tEE ﬁntioned exanpl es Exenple Nane rt HPLC Purity
G adi ent H n | s M329

ezt deb. oy aqthduds GRALBADrRARIBTRE Lt bs ) bSVlabr ot oy Bl
[ 4- ( 3- met hokindar in mnégplr@ﬁmatﬂ n2 wei %hﬂraﬁﬁﬁ fRidor #nount B ithgnesium stearate is
benzam de4. 8 a504502 -chl oro- N [3- 331

(trifluorond ¢tk heamizde-ip W@dﬂfoozﬁﬂ-ﬁm tade6. (8054264 0f active
ffiryll methy {4-[3-(d t hyl |
erldini® i"?ﬁa ‘f“?@%ﬂ%%& BRI Lol e puna g 2 el

4-chloro-N- {[5- ({4 [ 3- (et hyl sul fonyl)anilino]- i eridin-1-yl}sul fonyl)-2-
]]meth 1} bepzam de5. 4298a552550 334 4-chl oro- N

{[5-({4-]3- ilino]- i eridin-1-yl}sulfon |)-2-

| ]

t

(

thyl }b ' :
N LTS ({0 Lo apf anid iAo bE oo T fnadming s 2 dpcrmrdar with e starshedifon
1} - 4- chl or olveanzappreieimatBR4 abdgi¥atio. The mixture is filled into 250 mg capsules (125 mg

of active sulfonamide compound per capsule).

r—\

Formulation 3 — Liquid

A sulfonamide compound of formula I (1250 mg), sucrose (1.75 g) and xanthan gum (4
mg) are blended, passed through a No. 10 mesh U.S. sieve, and then mixed with a pre-
viously prepared solution Qf microcrystalline cellulose and sodium carboxymethy] cel-
lulose (11:89, 50 mg) in water. Sodium benzoate (10 mg), flavor, and color are diluted
with water and added with stirring. Sufficient water is then added to produce a total
volume of 5 mL.

Formulation 4 — Tablets

A sulfonamide compound of formula I is admixed as a dry powder with a dry gelatin
binder in an approximate 1:2 weight ratio. A minor amount of magnesium stearate is
added as a lubricant. The mixture is formed into 450-900 mg tablets (150-300 mg of

active sulfonamide compound) in a tablet press.

Formulation 5 — Iniecﬁon

A sulfonamide compound of formula I is dissolved in a buffered sterile saline injectable

aqueous medium to a concentration of approximately 5 mg/mL.



methyl 3-Q{ 1 -[(5- { [(4-chl orobenzoyl)am no]- 336

nmet hyl }-2-furyl ) sul fonyl ] pi peridi n-4-yl }am no)-5. 6498a532530 benzoate 337 -
2 - furyl)sul fonyl)piperidi n-4-yl)amn no)benzanide4 . 3 4 397. 1abIDE(5 2838
4-chloro-N-(5- r(4-{3-nitroanilino i eridig-I-6.2287.4a519517 1 9 DEC 2003
78 l)sulfon 1 -2- 1}neth 1)benzam de 39

4-chloro-N-{(5-{[4-{2-net hoxyani | ino)piperidin-1- 3, 4.5698.4a504502
1sul fon 1}- 2=Xal {ﬁg‘*ﬁsﬁgﬁfwo

4-chloro-N-{[5-({4-[2-(trifluoronethyl)anilino]- i eridin-1- 1}sulfon 1)-2- '
I meth 1 bergpdgef B&Ats6a542540 341 4-chloro-N-({5-[(4-{2-nitroanilino}
pi peridin-1 - 1)suifon 1-2- 1 meth 1 benzam de6.2997.9a519517 342

4- chl or o- N- [Tis= gqtivit{es-ofthe s fomianiidod qrivadvesiclaimed it theifdromlall ware dsjeadich 1
benzam de5. 8898.&"505506 343. 4= chl or o- BL & . .
[5- ({4-[ 4 (P75 BEABRET AVITRAT 1 vigp.and i vivaibiclogisel as§¥Son 1) - 2- furyl | met hy!
benzam de6. 7396. 9542540 4-chloro-N-({5-[(4-{4-[(trifluoronethyl)sulfonyl]-.
344 anili | Al B-ih vi | I :

ani | i nO)INKe aril B-ih vitkd abdalye K3 and/ef ¥ bt gxié geﬁo%%? Hff@@%ﬁgﬂgon

benzam de 345 N-{[5-({4-[4-(am nocarbonyl)anilin peri
1) -2- 1 net platgs,bychtubraticend i pe éf tombiahT, pto-additated GST-INK3 or GST-INK?2

4-chloro-N-{[5-({4-[4-(1, 3-dithjoal an-2- anilino]- i gndml- | sulfon
1)-2- | et li‘}giw 5

_ féﬁ?ﬁ@gblgg%blpgnggm chls -c-Jun and 2 uM *y-ATP (2 nCi/ul), in the

oi peri af n- 1SR Ponpeneot il bPton it fompial wbin asssionvolens a6 oe
L1 70y piper el e o o o T Tl ek 1388 Dititrgioh and o e
349 N-({5-[ (1490axM NaVRi. Jdheiicubatioy iy serfdroweyd|fpr P26 minyla} R.T and stopped upon ad-
dition of 200 pl of a solution containing 250 pg of Streptavidine-coated SPA beads
(Amersham, Inc.)", 5 mM EDTA, 0.1% Triton X-100 and 50 pM ATP, in phosphate

saline buffer. After incubation for 60 minutes at RT, beads are sedimented by centrifu-

gation at 1500 x g for 5 minutes, resuspended in 200 pl of PBS containing 5 mM
EDTA, 0.1% Triton X-100 and 50 pM ATP and the radioactivity measured in a scintil-
lation f counter, following sedimentation of the beads as described above. By substi-
tuting GST-c Jun for biotinylated GST-;ATF; or myelin basic protein, this assay can be
used to measure inhibition of preactivated p38 and ERK MAP Kinases, respectively.

Exemple INK3 INKZ 733 ERKZ
37 0.68 1.19 >30 >30
84 0.86 1.30 >30 >30
86 0.80 1.05 >30 >30
91 0.15 0.64 >30 >30
109 0.23 0.59 >30 >30

110 0.11 0.31 >30 >30
120 0.40 0.56 >30 >30
131 0.71 2.23 >30 >30




met hyl ) - 4- chl or obenzam de4. 5293. 8474472 4-nitro- N ({5-[(4-
{3-[(trifluoronethyl)sul fanyl]- 350

ani | i no} pi peridin-1-yl)sul fonyl]2-furyl}nethyl}7.1297a574572 bér&@Etd@)a
Exanpl e 351 Preparation of4-chloro- N—((5 g1 3-{3-f(trifluoronethvl)sulfonyll
ani lino}pyrrolidml-vl )sul fonyI | t hi en-2-vyl }rret hyl ) benzam de 351
4- chl or o- N-f ( 5-{ f ( 3R=—3=hydroxypy+r+rotaqr—t—yHstH-fermthien 2
yl ) met hyl I benzani de| 3511% To a|su@@dnsijon 060 R-|3- pyador ol § di ngy
hydrochl ori de (530ng7—4 29— mot—anre—bH-BA—(6—+5H——14-3 ) 1in]CH2C12/ D\MF
1:1 was added a sol ution1a8 5-({ [Io(89 Chl or1c20 >30 >30
phenyl ) - met hanoyl ] - ariref—rrethyi—t-hi-epHene-2-sdlfonyl chloride b (1.0g,
2.86muol ). At the end of2mdditi )n ohg syspe®i on dl:sa@ppear edsg The reaction
m xture was stirreg—everai-ght—3100mM—EHOAC were added d the excess of

am ne was extracted w taHC ([LN) g.2fol [lowedgby waskygngs| wi L4, brine. The
organi c layers wer e—g+-ed—over—MySQO4 and p\/annrat ed to dl’VﬂGSS 10 provi de
351 a (1.14 g, 99.9% aszm colourl ggs fgamys Nl\/lgb DVFO dgg 34 (t, J=
5.8 Hz, 1H), 7.89 (ld—J=-8 7 Hz| 2H) 49(3 3.8 q—i) 7.55 (d, J
= 8.7 Hz, 2H), 7.13 (d, 235= 3.8 Hzo1§H) 62?5(,31,: I—%{ 1H), 1 9 DEC
2003 ° 79 4.65 (d, D=5 6 Hz, 2 8 20 5H), 3.00
(m 1H), 3.35323(m 3H), 180160(m 2H), MZ APCI - 401.2 M+1)

398.9 (M1), I 5- 0 |nI-yI sul fonyl ]thien

y1} met hyl ) bé “ﬁe‘“@%ﬁﬁggﬂl fes% ¢ %ﬁ% GPA 2 refep Bnitie I soud),

di ssol ved inedne'mﬁbl%ﬂn%b 16 aBMEGE 5 50@51 a

The sol ution was sti rredeu er aAr Fo? bl&?lomwl%f#%( & %%‘W/ﬁe

di ssol ved i ﬁboznﬁa@mmld Tmﬁtmwdshmmhldﬁemomuﬁdkiﬁ&ofﬂiﬂ@m fRmulLI ddwavabove
reaction m&< Cb The ti was .stirred for 15 at lowtem
perature; %g?ﬁi e(cb Wgﬁﬂﬁ?rg# but yiduallynogeffert entopd® ansiERKS, thus
stirred at delﬁeﬁngerquﬁQSeleétﬂreéihhmﬂ%Pyéﬁe&’armtO rt. during 2h. A white
solid was fornmed, the reaction was quenched with water and extracted with

CH2Cl 2 several tinmes. The conbined organic |ayers were dried over MpSO4

and evapor ess rude, was .purified by flash chromatography
on silica ?ﬁﬂ%@ﬁg é{]e&?ﬁg)"@ é‘i‘%n%“’?“‘ia LAssay| yent . 3516 (80ny, 80% was
obtained as a colourless solid.: H NWR (CDC13) 87.72 (d, J= 8.7 Hz, 2H),

7.46 (d, J=3.8 Hz, 1H), 742(d J= 8.7 Hz, 2H), 7.08 (d, J= 3.8 Hz, 1H),
6. 59 (t J=Sysnpmthetic neqra@e fjom superBr@ertical wglxa'{smxdfneﬂv:banﬁatdzm i, 3.50

) 3. 1.94
Sry . 1 b (lbgeged i Bishs®, pillq ap’ deisty 54 Rerioke i gyl B plates cweé”‘
Hz, 3H), MvAtREtaiBa@er, Mid ultudind idwhitz medium containing 5% rat serum, 0.75

ng/mL NGF 7S (Boehringer Mannheim Corp., Indianapolis, IN.) and arabinosine 10°M.

Cell death is induced at day 4 after plating by exposing the culture to medium contain-
ing 10 ug/mL of anti NGF anti-body (Boehringer Mannheim Corp., Indianapolis, IN.)
and no NGF or arabinosine, in the presence or absence of sulfonamide inhibitors. 24
hours after cell death induction, determination of cell viability is perforrﬁed by incuba-
tion of the culture for 1 hour, at 37°C in 0.5 mg/mL of 3-(4,5-dimethylthiazol-2-y1)2,5
dipheny! tetrazolium bromide (MTT). After incubation in MTT cells are resuspended in
DMSO, transferred to a 96 MTT plate and cell viability is evaluated by measuring opti-
cal density at 590 nm.

The results of this assay with various test compounds demonstrate that compounds of

Formula I are rescuing neurons from cells death (% neurons alive between 10 and 80)



4-chloro-N-({5-f(3-{3-f(trifluoronethyl)sulfonyllanilinolpyrrolidin 1

vl )sul fonvllthien 2-yl}nmethyl)benzam de 351 351b was prepared according to
the protocol #1 exanple 110 and was isolated as col - ourless sol BQHE 2684 %
yield (15ng). MZ APCI: 609 (Mtl), 607 (MBJJ,). ) Exanpl e 352 : Preparation

of 4-chl oro-N- (f5-f(4-{3-

f(trifluoronethyl)sul fonyllanilino}-azepan-I-yl)sulfonyllthien 2

yllmethyl)b 352 was prepared according to the protocol #1
exanpl e 110?%@5 é‘?ﬁagt ed as colour- less solidin 47%yield (12my). MZ

APCl : 637 ( Mbdat c6 (Mrdan = ar atj on of
a phar rraceutl caeTt Cf%%r“rlul ati olr;l:ci‘l%ile“? %Va? lﬁ%@“ﬁcﬂwﬁeﬁwﬁ Egﬁ?qqog rate
repr esent at i T8 parwexe eultired in BRMIOKI40 thédins (@6, @K[Q) kﬁﬁn{éﬁ%ﬁpio%

i nvention bej ‘g of. rqut#c#r@d t hereto. Formulation | abl et

sul f onani de ég%ﬁ uianung and, Eﬁﬂ%ﬂ 'ﬁhe@ﬁlbslypmmmmdaumilsy
gelatin bi 1 2 ra anmpunt of
magnesi um s'?}ggt%!ttg %Q{?eéﬁg %1 45 a1 qlil\evgl% Mtcg}]gweﬁ P%Pr?éc’?"?lhpbte

240-270 ny tcahtaiting (8freft doRc&itrafioh oY fest et) in
a tabl et prg?) Far mul at| on g - Capsul esé%é%ﬂ@r@m corrpouﬁ0 P&’BEP%I

| is adm xedVad b Oi\P.-he IhwmueﬁmmlbatcﬂBﬂlﬂnnutesﬂtmcaﬁﬁﬂmmﬂiﬂeﬂ 1:1
ht t T, t filled | 125 f t

Sul fonar de SR AR CellsSue S et i 0nT B ?”@Sﬁm(ymg&ﬁm@mgé ve

conpound of piNg il @dceﬁ&a%ﬁﬁ’x) ﬁglll vu%%%@?@é?ﬁﬁ%?aé@e g@@dhﬁg l?%ﬁ‘? 4 1)

are bl ended, passed through wth a
pre- viousl PopRdspdP ¢dl o§ BPMI 2% DVISOI 00k fokB ik hddede elenyh&sscméedsnm

car boxyrreth 11: 89, in water. Sodium benzoate (10 ny),
fl avor, andxcg’f?m&r eusg"BBm atang gﬁrﬁgi%‘éqf (fseae abrdRQICF not wsedl the sagne day)
Sufficient pﬂbﬁfo_lpegfl‘ot;ﬂ@ﬁgets EdgﬂIgth%%gqﬁgS%mt‘%@ fvoI umre of_ 5 nL.

Formul ati on sul f onam de conpou ormula | is adm xed as a
dry powder with a dry gelatin binder in an approximate 1:2 weight ratio. A
mi nor amourdL-@Ekihesisays stearate is added as a lubricant. The mixture is

f d t bl e 1 0 f t | d d
1 5 tabl e Ds2aeieaee i i B dlimh PCATIonq simlaled kot ool Tepresemmecrob
fornula |  isende Sﬁfést/@dinp&uﬂs li’é‘ﬁsfsﬁ’fe%%ySEEfSA.eFoil%w&gtﬂerBrggéd%pé §escribed be-

low

Solutions ‘ }

Wash buffer: PBS- Tween 0.05%

Diluent: PBS- Tween 0.05%

Substrate solution: Citric acid 0.1M/Na,HPO, 0.1M

Stop solution: H,SO, 20%

Matched Antibody pairs/ standard:

From R&D Systems |

Monoclonal anti-human IL-2 antibody (MABG602) (capture)
Biotinylated anti-human IL-2 antibody (BAF202) (detection)
Recombinant human IL-2 (202-IL-010) (standard)

Plate preparation

Transfer 100 pl capture antibody diluted in PBS at 5 pg/mL into a 96 well ELISA plate
and incubate overnight at room temperature.

Aspirate each well and wash 3 times with Wash buffer. After the last wash, damp the
plate.



aqueous nediumto a concentration of approximately 5 nmg/nL. 1 9 DEC 2003
Exanpl e 354: Biol ogical assays 81 Biological Results The activities of the
sul fonam de derivatives claimed in the fornmula | were assesseqd g pgg ot he
above described in vitro and in vivo biol %gl cal assays. JNK 2 and 3 in
vitro assays: JNK3 and/or 2 assays are pertornmed in 96 well MIT plates, by
i ncubation of 0.5 pg of reconbinant, pre-activated GST-JNK3 or GST-JNK2
with 1 g of IkeBambiteavith 206i . dtRBSH18VeBCEIhicobateih handatZodtISmpérhriré2 nCi/ 1),
in the presenge or bse % sul fonam de inhibitors if formula |l and in a
reaction vol< B‘?t q’c“g?ﬂ ining 50 mM Tris-HC, pH 8.0; 10 mM MyC12; 1
mM Di t hi ot h'r_,psi.g?)bmcgggl,.e 100 pM NaVO4. The incubation is perfornmed for 120
mn. at R T and ‘st opped upon ad- dition of 200 | of a solution containing
250 g of St rlepAddil@Dr}éocEslanplé osmnuemo@oooﬂre@ﬂsﬂmmso,nm) 62.553 b pgAA) 0. 1
% Triton X- 1001%41 }9 I\/éATP in osphate saline buffer. After incubation
for 60 minutes Datg, é’&’é‘rsaﬁtéo dFRBRIEECLY centrifu- gation at 1500 x g
for 5 m nutes, Wgﬁgstgﬁggded in 200 | of PBS containing 5 nM EDTA, 0.1 %
Triton X-100 and 50 pM ATP and the radi oactivity nmeasured in a scintil-

| ati on 3 coudntAdd 100Iul ofibingingkakdvani-hinnen oD 4th2.shesas. heuler Irhded anlboxe.
By substi- tuting GST-c Jun for biotinylated GST-1ATF2 or nyelin basic
protein, this ?@W%n be wused to neasure inhibition of preactivated p38
and ERK NAP4Ki (\838S: m.ggsspectl vely. Exenple JNK3 JNK2 p38 ERK2

370. 681. 19>30>30 840. 861. 30>30>30 860. 801. 05>30>30 910. 150. 64>30>30

1090. 230. 59530430 100¢ sttdlaAdxSHRYOZY 20 #4304 367 20130’ obalﬁucﬁﬁaeaa%ﬁ&a&@ 19

DEC 2003 82 1550. 530. 50>30>30
at room temperature.

6. Wash 3 times
7. Add 100 pl substrate solution (citric acid/ Na,HPO;, (1:1) + H,0, 1:2000 + OPD).

Incubate 20-30 minutes at room temperature.
8. Add 50 pul of stop solution to each well.

9. Determine optical density using a microtiter plate reader set to 450 nm with correc-

tion at 570 nm.

The result of this assay with various test compounds is summarized below:

Exemple % Inhibition of IL2 Production @3uM
37 _ > 30
84 >30
86 > 30
91 >30
109 >30
110 >30
120 > 30
131 > 30
155 > 30




1680. 891. 20>30>30 2040. 170. 22>30>30 2110. 270. 39>30>30 2710. 360. 22>30>30
2850. 190. 23>30>30 The values indicated in respect of JNK2 and 3, p38 and
ERK2 refer to the ICSO (M, i.e. the anpbunt necessary to achi €@ DEQY2003
inhibition of said target (e.g. JNK2). Fromthe above table it could be
derived that said test conpounds according>to formula | do have a
significant effect both on JNK2 and 3, but virtually no effect onto p38 and
ERK2, thus delivering g quite selecfrve Tnhibrtory effect. gynpathetic
Neuron Cul ture and Survijval A§6§ay Syhpat-heti c ngdPons froms peri or
cervical ganglia (SCG qf newborn rpts (p4) are_ _dissocratey in di spase,

pl ated at a density of 104 cefl4s/cnelin 48 wel | >RET pl ates coated wth rat
tail collagen, and cul tyréd in Lerbow tZz medionrcontarm g 5% rat serum
0.75 p.g/nL NGF 7S (Boehri ng®! Mannhei m Cor p.,>B@&di anapolis| IN.) and

ar abi nosi ne 105M Cel | [death TS TTdpced—at—day 4 —after—ptatfng by exposing
the culture to mediumcgntai ,®7ling 1P p. g/ nL of>adti NGF ant i - body

(Boehri nger Mannhei m Cornp——tndiamapptis,—+NJ—=and—nro—NS—et ar abi nosi ne,
in the presence or absence of28ul f onpmi de i nhi b*8@rs. 24 holrs after cell
deat h i nduction, determmatiomroef—ecetH—wvabi++y—s—perterred by incuba-
tion of the culture for 1 hour, at 37Cin 0.5 ng/nL of

3-(4,5-di net@mluhmwerzAggag,Z, 5 diphenyl tetrazoliumbromde (MIT). After

i ncubation in MIT cells are resuspended in DVSO, transferred to a 96 MIT
plate and cell viability is evaluated by neasuring opti--cal density at 590
nm The restdifeflfurehi S assay with various test conpounds denonstrate that
conpounds of Formula | are rescuing neurons fromcells death (% neurons

al i ve bet wedHr tJunittLa®elld areRmEBupalia BRIEM Highdie agmldasatyd withrins Fcsl |s, a
human T cel | .l eukelr |l line (Anericapn Type Culture Collection # TIB
150 wer o cOFIEHAREAL Rt A0t TS Eoesycibk 0 helph et Al e embys
of beat - act i @ftfreprephidtfll Ne and Penstrep. The cell suspension in the
mediumis diluted to give 2.106 cells/nm. The cells were plated (2.105

cel I s/wel|) Gell Bargs-wel | plate containing different concentration of test
conmpound (fimal concentration of conpounds, .. 10, 3, 1, 0.3, 0.1 M. This

i xture is (THEGELT B SR5ed TR o pes fiics gk niltoeel 2 b&mb vespbraicell
Cel s ver e ligandiog & el bikdhin tbniziind 10AMERL I Sulkdkide M and | PM fi nal
concentration) in all wells except negative control. Tn wells w thout com
pounds, 10 Ceds arrigpt dosubvBOfgra® moss thanaD passegesided. Cel | s are i ncubat ed
24 hours :

Cell culture thawing )

When necessary, frozen vials of cells are thawed rapidly at 37°C in a water bath by
gently swirling up to semi-complete thawing. Then the cell suspension are added to 10
mL of culture medium.

The cell suspension is then centrifuged for 5 minutes at 1200 rpm, the supernatant is
removed and the cell pellet reconsﬁtuted in the medium and add to a 175 cm? flask
containing 25 mL. medium. The flasks are incubated at 37° C in an atmosphere of 5 %
CO..

Cell passage

The cells are serially subcultured (passaged) when 80% confluent monolayers have
been obtained.

The medium of each flask is removed and the monolayer is washed with 10-15 mL of
phosphate buffer solution (PBS).

Trypsin-EDTA solution is added to the cell monolayer, incubated at 37° C and tapped
gently at intervals to dislodge the cells. Complete detachment and disaggregatioﬁ of the



at 37C and then the supernatant harvested (freeze at 20C if not used the
sane day) prior to performng IL-2 ELISA test on the supernatant. |L-2
ELI SA Assay: |L-2 release into the nedium by PMA+l ono-stinul at ¢$9 PEC e
cells, in presence or ab- sence of test cqoppounds is assayed by ELI SA.
Fol | owi ng the procedure described be- | ow®ol uti ons Wash buffer: PBS-
Tween 0.05% Diluent: PBS- Tween 0.05% Substrate solution: Ctric acid

O. 1M Na2HPOfedh menolgyess eurifnnied by nh2REGdopy exdvininativrd TAa &l then resuspended

i rs/stand : R J l. I i-h | L-2 ti bod
I T I N

det ect i | L I t .
(Getect o) Mg N 02 AP bl ANBE el g,

96 wel | ELI 345 pn ATecmidldsksncubat e overni ght at room tenperature. Aspirate
each wel | ag%@'\/\@sh 3.times with Wash buffer. After the | ast wash, danp the
plate. 1 9 BtP5"8% 1. Saturate with 200 . | PBS-10% FCS. |ncubate 1

hour at 1 oOIP/AERRI A WorSransfectibipPeat the wash step 2. Assay procedure 1.
Add 100 gl of ‘sanpl e or standard (2000, 1000, 500, 250, 125, 62.5,

31. 25pg/ ) Thereells fioub fesks 2f hearrconfluentamitutasnpe dethsted and disdagRgatellibyes. 3.
Add 100 | of bjotinylated.anti-hyman IL-2 at 12.5 ng/nL. |Incubate 2 hours
at room teffFarREHMEth HyPsiaydescbedabovs. Add 100 | streptavi di n- HRP ( Zymed

{15,939 ks e b R ol DL DS
1: 2000 + OPDhe cell suspeasion afe dited witheseditmr 0 @ive HBRE3 3% WRells/mL and 1mL pl
of cell suspension are put onto 2 10cm culture dishes contaiﬁng 9 mL of culture me-
dium. _
The plates are incubated at 37° C in a humidified atmosphere of 5 % CO, in air
Day 0 evening ’
Transfections

Control :0.2pg pTK Renilla, 5.8ug pBluescript KS, 500p1 OPTIMEM (GIBCO),
18ul Fugene 6 -

Induced :0.1pg pMEKK(, 0.2pug pTK Renilla, 5.7pg pBluescript KS, 500l
OPTIMEM (GIBCO), 18ul Fugene 6 30° RT

The transfection mixture is added to the plated cells. The plates are incubated over night

at 37° C in a humidified atmosphere of 5 % CO, in air

Day 1

A 96 wells plate containing100 ul of culture medium per well is prepared

Negative control (vehicle): 2ul of DMSO is added to the 100pl(in triplicate).

Compound : 2 pl of Hit compound stock dilution are added to the 100pl(in triplicate).

The transfected cells are trypsinised and ressuspend in 12 mL of culture medium.

100y of the dilution are added to each of the 96 wells plate.

The plate is incubated over night at 37° C in a humidified atmosphere of 5 % CO, in air

Hit compound dilutions

Hit compound stock concentrations are the following:

3, 1 and 0.1mM in 100% DMSO.



8. Add 50 gl of stop solution to each well. 9. Determne optical density
using a mcrotiter plate reader set to 450 nmwth correc- tion at 570 nm

The result of this assay with various test conpounds is sunmmari zggg E)gla&w
Exenpl e% I nhi bition of L2 Production @uM g7> 30 84> 30 86> 30 BHBE 109>
30 110> 30 120> 30 131> 30 155> 30 19 DEC 2003 85 168> 30 204> 30 211> 30
271> 30 285> '\’ég -Jun Reporter Assay Cell culture Hr c-Jun HeLa cells are
cultured in i gh G c supplenented with 10% FCS (Sigm), 2nmM d utam ne
(G bco), P/'S, Mg;;rggy(ﬁir@ b I OOgg/nm and 418 250gg/nL Cell culture '
preparation Cell Banks The cells are stored frozen in cryotubes under

| i qui d ni t r ogdmal-dacife@se™ Repontee Assdy Systém (Brosqegaksi on in cul ture nedi um
cont ai ni ng 10% di met hyl sul foxide. Cells are kept in culture for no nore
than 20 passages. Cell culture thawi ng Wen necessary, frozen.vials of

celI's are thawed phafth@liy rébovedGrdd ltl?e é‘%ﬁees[ndtiﬁé E’el%a@%@ ngéf {%ﬁ@i 8&%0&? PB3

sem -conpl ete thaw ng. Then the ce spension are a
cul ture nedi ui@ompietelyatemoya sipxerinsesolution beforeapplying PhBdedgent. Dispensd %o aich

RN T T R I VR I R
are i ncubat ed gglvedwifh éeﬁtl@n at nosphere of 5 % ’
rocking/shaking to ensure complete and even coverage of the cell monolayer with 1X
PLB. Rock the culture plates at room temperature for 15 minutes. Transfer 20 ul of the
lysate into a white opaque 96 wells plate. Read in a luminorﬁeter.
-Inject 50pl of Luciferase Assay Reagent Il wait 5°°, read 10”
-Inject 50p1 of Stop & Glo ® Reagent wait 5°°, read 10”’

Check RLU Luciferase/RLU Renilla*1000

The result of this assay with various test compounds is summarized below:

Exemple % inhibition
@10uM
37 >30
84 >30
86 >30
91 >30
109 >30
110 >30
120 > 30
131 >30
155 >30
168 >30




Coe. Cell passage The cells are serially subcultured (passaged) when 80%
confl uent nonol ayers have been obtai ned. The nedi um of each flask is
renmoved and t he nonol ayer is washed with 10-15 nL of phosphat e BUJHEC: 2003
solution (PBS). Trypsin-EDTA solution is ded to the cell nonol ayer, -

i ncubated at 37 C and tapped gently at intervals to dislodge the cells.
Conpl ete detachnment and di saggregation of the 1 9 DEC 2003 86 cell

nonol ayer is confirmed by m ¢roscggy exanj natiaqry, The ¢ells are then
resuspended in 10 nL of comulete nmediumind centrifuged for 5 mnutes at
1200 rpm The supernatant ar¢ discggded, the cgll,s arejresuspended in
culture nediumand diluted 1/5 in 175 cn? flasKs. Day O norning Prepare
cells for transfections The ¢ells Eom fliasks qf  near-gonfluent cul tures
are detached and di saggregat ¢d by reat nent Wi tl trypgi n as descri bed
above. The cells are resuspended ig cultuyre nediym and] counted. The cell
suspension are diluted wth pedi ur% ?o gi vie abodt?¥3. 5x1 p6 cel I's/mL and | nL
gl of cell suspension are put onto 2 10cm culture dishes containing 9 nL
of culture ne- dium_ The plates are incubated at 37 Cin a humdified

at nospher e ToF'S indpeedEndotaxin Simek in Miceni ng Transfections Control “: 0, 2g

TK Reni | | i.pt.. KS, 500i., OPTIL.VEM (G BCO),. 18 F 6
P hduced - 0 T ahA HETER hindicks qefcripednso s Jue Sebificarely redol thecowed NEM
(G BCO), 18I mflgemenbraiokites Fhdickd @pifmﬂawenggéh%%&%sge}gygd%gﬁg%é 06}09%1

plated cells. The plates are incubated over ni ndi& i ed
at mospher e B5P1050L, Cop in air Dayl A 96 wells plate containingl00 gl of

cul ture nedi i S red . Negat)j control {vehicle): 2p.1 of
OO | < naddes S Eprabiebialsfof A3 seas iniectit (D& it a1 Ve CS7BLYE e gwpound
st ock di | utdues ead . rical : nsf ect ed :
cells are t.rypsei n?gg%d%gﬁﬁ %Cis&stﬁrsl%%%gg gér)fqlg’ f@%ﬁh‘&@%&@rﬁmﬂmm of
the dil uti déefted Btzayeraistyo(l@ash/kg) 15 hendefore thesLPS @hésllenge. Heparinized blood

was obtained from the orbital sinus at different time points after the LPS challenge, and

the blood was centrifuged at 9°000 rpm for 10 min at 4° C to collect supernatant for the
measurement of cytokines production by mouse ELISA kit such as IFNy (Duoset R&D

Ref. DY485). The test compounds displayed considerable capability to reduce inflam-
matory related cytokines. |

Global Ischemia in Gerbils
The ability of the JNK inhibitors described in Jormula I to protect cell death during a

stroke event was assessed using the Jollowing protocol:
-1- METHOD
* Surgery
- Anesthesia: halothane or isoflurane (0.5-4%).
- Sheaving of the gorge and incision of the skin.
- The common carotid arteries (left and right) are freed from tissue.
- Occlusion of the arteries using Bulldog microclamps during 5 min.

- Disinfection of the surgery plan (Betadine®) and suture of the skin (Autoclip® ou
Michel’s hooks).

- Stabulation of the animals under heating lamp until awake.

- Stabulation of the animals in the animalry in individual cages.



The plate is incubated over night at 37 Cin a humdified atnosphere of 5 %
CQ2 in air Ht conmpound dilutions Ht conpound stock concentrations are
the following: 3, 1 and 0.1nMin 100% DMSO. 87 Day2 Test procedure

Dual - Luci f eraseTM Reporter Assay System (Egorrega) 19 DEC 20031 9REG2WBum i s
removed fromthe plate and the cells washed two tinmes with 1001 PBS

Conpl etely renove the rinse solution before applying PLB reagent. D spense
into each culture well 51 of 1X PLB. Place the culture plates on a rocking
platformor, ga al £ haker W|th gentl e rocki ng/ shaking to ensure conpl ete
and even cov c%? @ﬁ F nonol ayer with 1X PLB. Rock the culture

plates at room t ENRR §lhﬁé1elsf:1§€mll Alyélfgﬁé? ﬁir g@?&és%rof%g{l@baﬁitﬁﬁ St lysate

into a white opaque | s plate: um no 501 of
Luci f er ase Assay-SemgihngOIflthw\bram 5", read 10" -Inject 50l of St op & Qo
(r) Reagent wait 5", read 10" Check RLU Luciferase/RLU Renilla* 1000 The
result of this assay with various test conpounds is sumuarized bel ow
Exenpl e % i Al dég&l GRUNA37> 30 84> 30 86> 30 91> 30 109> 30 110> 30
120> 30 131> 30 50 168> 30 1 9 DEC 2003 88 204> 30 211> 30

- Freezing of the brain in isopentane (-20°C)

- Slicing of the hippocampus using a cryo-microtome (20 pum).
- Staining with éresyl violet and/or TUNEL method
- Evaluation of the lesions (in CA1/CA2 subfields of the hippocampus)
- Gerhard & Boast score modified or .
- Cell counting in the CA1/CA2
* Biochemical parameters
- Microdissection of the cerebral structures
- Parameters determined: DNA fragmentation, lactate, calcium penetration.
- Analytical methods: ELISA, colorimetry, enzymology, radiometry.
-2- TREATMENT | ' _
- Administration of the test article or the vehicle: 15 min after reperfusion (5-10 min
after the recovery of the aﬁesthesia).

- Standard protocol

50 animals : 5 groups of 10 (grouva : control, groups B-D : test article at 3 doses and group
E : reference compound (ketamine 3x120 mg/kg, ip or Orotic acid 3x300 mg/kg, ip).

The test compounds displayed considerable capability to protect from neuronal apoptosis

during induced global ischemia.



271> 30 285> 30 LPS induced Endotoxin Shock in Mce The ability of the JNK
inhibitors described in formula Ito significantly reduce the | evel of

i nfl ammat ory cyt oki nes induced by LPS chal | enge was assessed usijgl%
following protocol: LPS (S. abortus-Galanos Lab.-) was injecte EC 2003
(200.i9g/kg, i.v.) to Male C57BL/6 to in- duce endotoxin shock and conpounds
(0.1, 1, 10 ng/kg) or Nal (200uM were in-99ected intravenously (10 nl/kg)
15 min before the LPS chall enge. Heparinized bl ood was obtained fromthe
orbital sinus at QLMNiMISENt tine points after the LPS challenge, and the

bl ood was centrifuged at 9' 000 rpmfor 10 mn at 40 C to coll ect
supernatant for the nmneasurenent of cytokines production by mouse ELI SA kit
such as | FNy (Dudset R&D SRefonipiggsierivrbivesspcedipbuids Lesprayed

consi derabl e capability to reduce i nf lam matory rel at ed cyt oki nes. d obal

| schemia in Gerbils The abi IJ of k&Elnhl&for ribed in formul a
| to protect cell death du Hl Yant zzss d using the

foll owi ng protocol: -1- I\/ETHCD gery - Anest hesi a: hal ot hane or

i sof lurane (0.5-4% . - Sheavi ™§ ofRthe gorge and incision of the skin. -
The common carotid arteries (left and right) are freed fromtissue. -

- Cccl usion of thewikhertisegeemdiurdgeBl|isdogrsyi dnool appscaldyi agFiBenfqym as

Di sinfection of teb&@n§i§n@§5?: ﬂa@eeﬁe%%\feggl LR &l %@dlé%ur@o&a‘ o% neacakaees,
(Autoclip(r) ou Mchel ooks). - atron-of the ani mal.s under
heating |anp unti3s ¥fakés Dhaeeasawﬁaéhy FICCERErRAfi ﬁ%ﬂl'@ Fhexers: afisretTy in

i ndi vidual cages. 89 1 9 DEC 2003 * Sacrifice of the animals - 7 days after
i schem a ( Decapi Uafimmruxmﬂbedm&fo:penbebﬁuhieﬂadrpl or Heampdaryy, of the
brain. * Histol ogje a r zing of the brain in isopentane
(-200) - Slici ngg\c{f altshgl E*?lgg’ gaér us u na g cryo mcrotonme (20 gm. -
Staining with cresyf Qiasl &t and/or TUNEL net hod - Eval uation of the |esions

(in CAl/CA2 subfipl gds ohirée kaaQQ.qaémﬂﬁﬁyl group, or R!' forms a 5-6-membered

saturated or unsaturated ring with Art;

'n is an integer from 0 to 5;

Y within formula I is an unsubstituted or a substituted 4-12-
membered saturated cyclic or bicyclic alkfl containing at least
one nitrogen atom, whereby one nitrogen atom within said ring is
forming a bond with the sulfonyl group of formula I thus

providing a sulfonamide,

with the proviso ehat if Ar' is 4-chlorophenyl, X is 0, R! is H,
Ar? is thienyl, Y is not a piperazino group which is para-
substituted by diphenylmethyl, benzo[l,3]dioxol-5-yl-methyl, 4-
methoxy phenyl, 2-hydroxyethyl, methyl, 4—chlorophenyi methyl,
and Y is not a 3-methyl piperazino group which is para-
substituted by 4-chlorophenyl methyl, and Y is not a piperazino-
3, 5-dione group which is para-substituted by 2-phenyl ethyl,

with the further proviso that if Ar! is 4-chlorophenyl, X is O,
R' is H, Ar? is thiényl, Y is not a piperidino group substituted by
~2-hydroxy ethyl;



- Cerhard & Boast score nodified or - Cell counting in the CAl/CA2 *

Bi ochem cal paraneters - M crodissection of the cerebral structures -
Paranet ers determ ned: DNA fragnentation, |actate, calciumpenetration. -
Anal ytical methods: ELISA. colorinetry, enzynol ogy, radionetry.9 BEe 2003
TREATMENT - Adm nistration of the test article or the vehicle: 15 mn after
reperfusion (5-10 mn after the recovery of. he anest hesia). - Standard
protocol 50 animals : 5 groups of 10 (group %\ control, groups B-D : test
article at 3 dosesianctigr Guthelk pr&xﬁ*‘sert&mtelﬂmgmtiblﬁ&eidamﬂ@ﬂa120 mg/ kg,
ip or Ootic acid 3x300 /_k ) icl% The test conp ounds, di sgllg%(rad

consi derabl e capaBPFFRY B FESER S PP omhREd F e %p%‘ﬁt%sp o1t g tnduced

gl obal ischemia. %iBeflEn300% a99y:Glohl Mo ;u@&ﬁqmm g@zdw,i vatives
according to fornmula I Ar' N (CG2)n Art S02 Y 1, X Rl withits

geonetrical i sonmersdcyqlheptabbt i2bEVFjdirg.i 08 ¥ SERFAS. Wﬁf”i‘%r‘% 4) ene
di ast er eoner s, as ‘i"elﬂbgﬁﬁsllii‘né hq,hg {]rﬂrof rage !leg(2 153&9@@“ @ASis

phar maceut i caIIy acceptabl e salts thereo érein Arl s an unsubstltut ed
or substituted aryivdseosreradgaiyll, A7 shaild nott be enphemil greuryl group, X
is Oor S; RL is hydrogen or a C, -C6-al kyl group, or R1L fornms a

5- 6-nenbered sat wighetheoFutitat gratied hdtgivit AsAstygen, ird mhhrﬂfcﬁgerarifdr.om
Oto 5 Ywthin forrm# whlies,{an unsubsti t.uted ar al%l%Q%tr{t q?n

menber ed sat urat ed® é§cti &M6r° Bi &5ct FEPEFIE/MCe oHrai BTG - At e‘1e as 8

ni trogen atom wherigbysonehall mogeke &tubﬁtwutthq'irbysal @Irqupn'gontgln#ngrm ng a

bond with the sul Ryl O{iQdPeOfa bestadeaal dUsheREPYI di ng a sul fonam de,
with the proviso that if ArI is 4-chl orophenyl Xis 0, R .is H,

with the further proviso that the compounds 2-{f2-
(benzoylaminomethyl)-thiophene]-5-sulfonyl}-1,2,3,5,6,7-
hexahydro-N,N-dipropylcyclopent[f]-isoindol-6-amine and N-{[S-[{7-
cyano—1,2,3,5—tetrahydro¥1-(1H—imidazol—4—yl—methyl)-3—
(phenylmethyl) -4H-1,4-benzodiazepin-4-yllsulfonyl]-2-thienyl]

methyl] benzamide and its hydrochloride are excluded;

with the final proviso that if X is oxygen and Y is a 4-8
membered saturated cyclic alkyl containing one or two nitrogen

atoms, Y shall not be substituted by a group (C=0)N(R,R’) at the

o-position of the sulfonamide nitrogen.

2. _ Sulfonamide derivatives according to formula I~

I lil (CH,)—Ar*—S0;—Y

I
with its-geometrical isomers, in an optically active form as
enantiomers, diastereomers, as well as in the form of racemates,

as well as pharmaceutically acceptable salts thereof, wherein

Ar' is an unsubstituted or substituted aryl or heteroaryl,
Ar® is a thienyl or a furyl group,
X is O or S;



Ar 2 is thienyl, Y is not a piperazino group which is para- substituted by
di phenyl met hyl, benzo[ 1, 3] di oxol -5-yl -nethyl, 4- nethoxy phenyl,

2- hydroxyet hyl, nethyl, 4-chlorophenyl nethyl and Y is not a 3 nmet hyl

pi perazirio group which is para- substituted by 4- chl or ophenyl 8 rﬁﬁmﬂum and
Y is not a piperazino- 3, 5-dione group which is para-substituted by
2-phenyl ethyl, with the further proviso thg.if Arl is 4-chlorophenyl, X
is 0, RLisH A 2is thienyl, Y is not a piperidino group substi t ut ed by
2-hydroxy ethyl: B 9 BEGr&B830x H Ciwhstlkyhegtawpt her Kpriowins @ Shatmeiiperedi s a

pi peri dino- of a Ayrrelddbpa,QneuRRal B, SWbS! ktut ed at the. .j-position of
the piperidino- or a pyrrolidino nitrogen by a benzo[ 5. 6] cycl ohepta[l,

2b] pyridine, or & Pén2s] Sntegeydrsmeft tPBE4) ene [1, 2b] pyridine, while Ar
2 is thienyl, Xis oxygen, Rl is hydrogen and n is 1, ArI shaII not be a
phenyl group; with the further proviso that if X is oxy ? t}ydrogen
and.  nis 1, whiY&ivhin fIgrmulaadals (f@ vespbgthyrerady r‘?es 1éteﬁla 12

ni trogen shal | naﬁen{beréwbatufaﬂeadcmla @fcwpyml&t aumlngowcalbml;zam Iane or a

protected formthereof: [OViso t o] u [ 2-
(benzoyl ani nonet hyrfe) %%rogsﬁe%te m, whe nyriei)nftrfggn r}bo wﬂ%xg QQ{% P&% gs
hexahydr o- N, N- di pfepyhe e Ibep@ml[th] th%@nhﬂ@b'l&:fmnef hodmply L5LhYs7-

cyano-1, 2, 3, 5- tet,ﬁF AW ELR la- (diEdnIh 82 Oles A k- AP YL AT Ament ;
(phenylnethyl) 4 1, 4- benzodlazepln ‘4-y[1sul fonyl]-2- thlenyl] net hyl ]

benzam de and its h drochl or|de é | yded,; Wltg t he final ? \él so that

if Xis oxygen antf-S¢ 8% P¥RVES°C ﬁ”be‘r R PUPIREGEDRT PE ARG ESAT i ni ng
one or two nitrogefoupab&iny, stbstigdhtedol tiee $u1b<saﬂctwﬁ&¢ bye igenifdino- or
(CCONRR) at the a-position of the sul fonam de nltroge[rl_l1 ;DE Sul.f onam de
derivatives accor ¥iRYGTPb RGP nt FOPSALY R ’ieéﬁ?? R s o :

or a benzo[5, 6lcyclohept (3,4) ene [1, 2blpyridine, while Ar? is
thienyl, X is oxygen, R' is hydrogen and n is 1, Ar' shall not
be a phenyl group;

with the further proviso that if X is oxygen, R! is hydrogen and
n is 1, while Y is a piperazine, said piperazine at the para-
_nitrogen shall not be substituted by a group containing a

benzamidine or a protected form thereof;

with the further proviso that the compounds 2-{[2-
{(benzoylaminomethyl)-thio-phene}-5-sulfonyl}-1,2,3,5,6,7-
hexahydro-N,N-diprop.ylcyclopent[f]isoind_ol—6—amine and N—[[S—[[?-
cyano-;l ,2,3,5-tetrahydro-1-(1H-imidazol-4-yl-methyl)-3-
(phenylmethyl) -4H-1, 4-benzodiazepin-4-yl]sulfonyl]-2-thienyl]

methyl] benz-amide and its hydrochloride are excluded;

with the final proviso that if X is oxygen and Y is a 4-8
membered saturated cyclic alkyl containing one or two nitrogen

atoms, Y shall not be substituted by a group (C=0)N(R,R’) at the

a-position of the sulfonamide nitrogen.

3. A sulfonamide derivative according to claim 1 or 2,

wherein n is an integer from 1 to 3.



with its-geonetrical isoners, in an optically active formas enantioners,
di astereoners, as well as in the formof racemates, as well as
~ pharnaceutically acceptable salts thereof, wherein Ar' is an unsubstituted
or substituted aryl or heteroaryl, Ar 2 is a thienyl or a fufy DEEGUB, X
is 0Oor S 19 DEC 2003 -92 R is hydrogen or a Cl-C6-al kyl group, or'1l
forns a 5-6-nmenbered saturated or unsaturategd ring with Arl; nis an
integer fromO to 5, Ywthin formula | is an unsubstituted or a .
substituted 4-12-4nenber ed? saildprdaredecyetivetive beaypding tal Kldimcdnt ai ni ng at
| east one nitroggn.,atQM ;whereby one nitrogen atomwithin said ring is
formng a bond with the sulfonyl group of fornula I thus providing a
sul fonani de, for use as a nedicament; with the proviso that if Yis a
pi peridino- or a gyr rolidi fic™ 6?’6%5&??1‘@“’?%%9[ iaffﬂréldn%ltwt A °3€pdsi ti on of
t he pi peridi no- otlaiaspyrucoki ditie@ein tx agem. by a benzo[5, 6] cycl ohepta[1l,
2b] pyridine, or a benzo[5, 6]cyclohept (3,4) ene [1, 2b]pyridine, while
Arl is thienyl, Xis oxyggng, '%Jmmdyeéﬁgg@lwgc&ga%n& £Pbnd oaQaJ,é thot  be
a phenyl group; wth the furtlh rovi so tha X 1s oxygen,
hydrogen and n i BFaCediRg |@2ims.s Waehrige ab? RePircaralfsipey é’zlPﬁélddPOti’rF@“%ar a-
nitrogen shall nobshgesyhsdral Utaehuldy. a group containing a benzami dine or a
protected formthereof; with the further proviso that the conpounds 2-{[ 2-
(benzoyl ani nomet hyl ) - t hi o- phe ) 5-sul fonyl}-1,2,3,5,6, 7{g%).,
hexahydr o- N, N- di pr opyl.cycl op {]i soi ndol - 6-am ne and N:
cyano-1, 2, 3,5-tetrahydro-| - (/AH i daqu-4 yl -met hyl) - 3- /(
-4H- 1, 4- benzodi azepi n-4-ylNsul fo LL2-thienyl] neth
its hydrochloride are excluded; With the final proviso tNat A/ f @ i s oxygen
and Y is a 4-8 nenbered saturated cyclic al k§¥ containing one or two
nitrogen atons, 'Y shall not be substituted by a group (CCONR R ) at the

a-postiion, of ¢ ey SbLONATLL (RIS 908 Mertenfly UL QART HSuleLl LS

from the group consisting of H, C;-C4-aliphatic alkyl, C;-Ce-
alkenylh C;—Cs—alkynyl, cyclic C,-Cg-alkyl optionally containing
1—3'heter6atoms and optionally fused with aryl or heteroaryl; or
L! and L? are independently selected from the group cqnsisting_of_
aryl, heteroaryl, aryl-C;-Cs-alkyl, heteroaryl-C,-C¢-alkyl, -
C(0)-OR’, -C(0)-R?®, -C(0)-NR*R?, -NR*R}, -NR'C(O)R?, -
NR''C(O)NR*'R’, -(SO)R’, -(S0;)R?, -NSO,R’, -SO,NR’'R’,
with R®, R¥ being substituents independently selected from the
group consisting of H, C;-Ce¢-alkyl, Cz-Cs—alkenyl, aryl,
- heteroaryl, aryl-C,-Cg-alkyl, heteroaryl-C;-Cs-alkyl;
said aryl or heteroaryl groups being optionally substituted C,-
Ce-alkyl, Ci-Ce-alkoxy, Cp-Ce-alkenyl, Cp-Ce-alkynyl, amino,
acylamino, aminocarbonyl, C;-Cs-alkoxycarbonyl, aryl, carboxyl,
cyano, halogen, hydroxy, nitro, ﬁulfonyl, sulfoxy, C;-Cs-
‘thioalkoxy,
or L' and L taken together form a 4-8-membered, substituted or
unsubstituted saturated cyclic alkyl or heterocalkyl group; and
R® is selected from the group consisting of hydrogen, C;-Cs-
alkyl, C;-Cs-alkoxy, OH, halogen, nitro, cyano, sulfonyl, oxo
(=0), and

n’ is an integer from 0 to 4.



wherein nis an integer from1l to 3. 19 DEC 2003 -93- 4. A sul fonam de
derivative according to claim3, whereinnis 1. 5 A sulfonam de
derivative according to any one of clains 1 to 4, wherein X i@ %C %DSA

sul fonam de derivative according to any one of the preceding

wherein Y is a piperazino- or piperidino group of the general formula
(R6(Rs}n, L N NLi Nor whereby, L1 and L2g4e independently selected from
each other fromthe group consisting of H CL-C6-aliphatic alkyl, CZ C6-
al kenyl , C2-C6-al’kynyl , c;PcISbeC@@f@@eaidzyVa@p’tal arrairyng diet 8l Fim§.

het er oat ons and q,gg'f@ir;@hl:yi;_qsgg smth aryl or heteroaryl; or L1 and L2 are
i ndependently sel ected fromthe group consi sti ng of aryl, heteroaryl,
aryl - C1- C6- al kyI heteroar C ( C (0)
-NR3'R3, -NR3'R3,8"-NR3' C (% mai *“1?‘?"(16’5)‘E Nzr@r kA to. E‘sﬁg“hé o 2(502)
R3 , -NSO2R3 , - +BERMNR3Y' RS a pwrtdﬂumneR&n &nipag &ubstu%uamzspamdep%:lydent ly
sel ected fromthe i of H, Cl-C6-alkyl, C2-C6-al kenyl, aryl,
het eroaryl, aryl - Cﬁ,lg%%%gﬁﬁ rle%lrﬁwfcjgerqoaryI Cl- C6-al kyl ; said aryl or

het er oaryl groups being opti )allly substltun?gi Cl-~ CB-al Ky 46 1- C6- al koxy,
C2- C6- al kenyl , C2-C6-al kynyl}, @nmiydo, acyl 1T, am nocar bo

Cl- C6- al koxycar bonyl , aryl oxyl, cpano, Yhal ogen, pttr o,
sul fonyl, sul foxy, Cl-C6- thio Ikoxy, or \L1 and L2 taken\togetfher Torma
4-8-menmber ed, substituted orN“Unsubstituteé atynrated cy | kyl or

het eroal kyl group; and R6 is selecf&d fromthe group ¢onsisting of
hydr ogen, Cl1-C6- al kyl, Cil1-C6-al koxy, OH, hal ogen, nitro, cyano, sulfonyl,
oxo (=0), and n'wheseianLi nisegeledtedntfbnt @hd.grbuf dICSi2ODR of H, C;-Cs-

alkyl, C,-C¢-alkenyl, C,-C¢-alkynyl, cyclic C,-Cg-alkyl optionally
'containing 1-3 heteroatoms and optionally fused with aryl or
heteroaryl; or L' and L2 are independently selected from the
group consisting of arxryl, heteroaryl, aryl-C;-Cs-alkyl,
heteroaryl-C;-Cg-alkyl, -C(0)-OR®, -C(OJ-R®, -C{O)-NR*R®, -NR*R’,
-NR*C(O)R’, -NR*C(O)NR'R’, -(SO)R}, -(SO,)R’, -NSOR}, -SONR’R’;

3 and R* are substituents 1ndependently selected from the group
con51st1ng of H, C¢;-C¢-alkyl, C,-Cg-alkenyl, aryl heteroaryl,
aryl-C,;-C¢-alkyl, heterocaryl-C;-Cs-alkyl;

R® is selected from the group consisting of hydrogen, C;-C¢-
alkyl, C;-Cg-alkoxy, OH, halogen, nitro, cyaﬁo, sulfonyl, oxo
(=0), sulfoxy, acyloxy, thioalkoxy and n’ is an integer fxrom 0
to 4.

9. ' A sulfonamide derivative according to claim 8,

wherein n’ is 0.

10. A sulfonamide derivative aqcording. to any one of the
preceding claims, wherein Ar' is selected from the group
comprising or consisting of phenyl, thienyl, furyl, pyridyl,
optionally. substituted by C;-C¢-alkyl, C;~C¢-alkoxy, Ci-Cs~
alkenyl, C;-C¢-alkynyl, amino, acylamino, aminocarbonyl, C;-Cs-
alkoxycarbonyl, aryl, carboxyl, cyano, halogen, hydroxy, nitro,
sulfonyl, C;-C¢-thiocalkoxy.



-.94.- 7. A sulfonam de derivative according to claim6, whereinn' is.1
or 2. 8. A sulfonam de derivative according to claim1 or 2, wherein Y is
a pyrrolidine, an azepan or a 1, 4-di azepan noiety of the beI ow formul ae Lt
or - or wherein L1 is selected fromthe group consisting of Cﬁg@%ua

al kyl, C2-C6-al kenyl, C2-C6-al kynyl, Cyclic C4-C8-al kyl optional

containing 1-3 heteroatons and optionally fuged with aryl or heteroaryl ;
or L' and L2 are independently selected fromthe group consisting of aryl,
heteroaryl, aryl-Ti- C6- al kil sulfhpirsidgadsytivetiGs-agickyding- & @y QRe30f -the( O)
-R3, -C (O -NR3 ﬁ%cedw c@ﬁn.ms, W&Q})B@’v 15 NE 0 NR3m R34 - chl(os.%heﬁya

3, -NSO2R 3, -SO02NR3' %1 and R3 are substituents

i ndependent | y sel%’c"tréﬁhﬂ%lm ﬁ@wﬂcoﬁﬁ%‘ﬁ’l PReryE - BYTEdYIes3 gt iyl |

C2- C6- al kenyl , araihydhekﬁmwl 1thlacfdud1g!dl%yahkﬂe oheiwr eartphetl - C6- al kyl;
R6 i s selected fromth % 00%51 tlngh hydr ogen,. Cl1-C6- al kyl,

Cl- C6- al koxy, OH,P¥H%5 8 ndh tt éahf) YSEPESRY ™ 1B%X0  (=0), sul foxy,

acyl oxy, thioal koxy and n' is an int eger from0O to 4. 9. A sul fonam de
derivative accordihg to cl & selfonamiver deriveitive @cot@ingAts dlpdmaiti-de
derivative accor difd.cihoyayy one of the preceding clainms, wherein Arl is
sel ected fromthe group conprising or consisting of phenyl, thienyl,
furyl, pyridyl, optionally substituted by C, -.C6- al kyl, C, - C6-al koxy,

C2- C6- al kenyl, C2-C6-al kynyl, amino, acylanfR), ami nocarbonyl, C, -C6-

al koxycar bonyl , aryl, carboxyl, cyano, hal hygroxy, nitro, sulfonyl,
Cl- C6-t hi oal koxy. 1 9 DEC 2003 -9.5-.. onam de derivative
according.to any one of the preceding cl rein Arl is selected from
a 4-chl orophenyl, nitrophenyl, hydroxyphe al koxy phenyl, pyridyl,
3,4,-

with (R®),, L' and L? being as above defined.

13. A'sulfbnamide derivative according to claim 12,
wherein R® is H, L? is H, L' is a 5—memberea cyclic group
containing 3 heteroatoms or L' is -C(0)-R}, or -NHR®;

with R® being a substituent selected from thé group consisting
of C;-Cip;-alkyl, aryl, heteroaryl, aryl-C;-Ce¢-alkyl, heterocaryl-
C1-Cs-alkyl; said aryl or heteroaryl groups being optionally
substituted by halogen, hydroxy, nitro, sulfonyl.

14. A sulfonamide derivative according to claim 13,
wherein L' is a 5-membered cyclic group containing 3

heteroatoms.

15. A sulfonamide derivative according to claim 14,
wherein the S5-membered cyclic group containing 3 heteroatoms is

a triazole ring, which may be fused with an aryl or heteroaryl.

16. . A sulfonamide derivative according to any one of the
preceding claims selected from the following group:
4—chloro-N¥[S-(piperazine—l—sulfonyl)—thiophen-Z—yl-methyl]-
benzamide
4-Chloro-N-{5-[4-(3-trifluoromethanesulfonyl-phenylamino) -
piperidine-l1-sulfonyl]-thiophen-2-ylmethyl)}-benzamide



di hydr oxyphenyl, thi oxo-di hydropyridine or its tautoner, pyrazole and X is
O, RL is hydrogen, nis 1. 12. A sulfonam de derivative according to claim
11, wherein Yis with (R6),,, L' and L2 being as above defin‘ij 13. A

sul fonami de derivative according to claim12, wherein R6 is H JIBEG 2003y |1
is a 5-nenbered cyclic group containing 3 heteroatons or L1 is -C (0) -RS,
or -NHR3; with R3 be| ng a substituent selectdd fromthe group conS| sting

of Ci1-Cl12-al kyl, aryl, het er oar | -Cl1-C6-al kyl, heteroary

Cl- C6-al kyl ; sai d*z Pr%rNﬂéPeFéaml fbap%lﬂiéiaﬁﬁ‘lﬁp%|36ﬁéP]r§PnY§bH‘s‘FPT?u‘t ed
by hal ogen, hydr ox}imeBh¥I)hengtahianyl . 14. A sul fonam de derivative

according to cla| i [ e group contai ni ng
3 heteroatons. C%ibrowe[r{gn?[ﬁ (ée?}‘{%ﬁf’%“g{ﬁ%ﬁp&% I}g clai m 14,

wherein the 5- nenbbkseldlf@yscll}ltblgmfamltmuhaimatga&deet eroatoms is a triazole
ring, which my be fysed 8. @sz %Y'(tﬂrflﬂgéo Qﬁ}FMlpPe&)g.]pApfﬂ'g im de

derivative according to any one prece |ng C cted fromthe
foll owi ng group: Yl}sulfonyl)thien- 2 yl]methyl}benzamlde

4-chl oro- N-[ 5- (pi petazicoan ((suk fonslht thibaphanp sddazieihyh ) sulienz eyvheden-
4-Chl oro-N-(5-[4-(3-trifluaronet hanesul f onyl - phenyl am no) -

pi peri di ne-I - sul f drA*fe lePfuJ?} BAZ®EAS et hyl ) - benzani de. 19 DEC 2003
4-chloro-N-((5-]( 44cl;1y>roﬁtﬁ-n( -{(3-Y1 i (penbzdophbnyll}pSpdfaatiyt -t ewkfdnyl] thien-

yl') met hyl ) benzam de ([ 4- (4-fl uorobenzoyl) pi peridin-I-
yl ] sul fonyl }t hi en’ ?ﬂ gpﬂ"?ﬂ%e en%am de

4-chl oro- N- ([ 5- ({ 4= Tm(?rmﬂ?l(éoﬁb%re(tzhyuyqyﬁény@e]xpzpeﬂazuﬁquonyl}thlen 2-

yl }sul fonyl )t hi enyghﬁgt},ggwyllzmmam de
4-chl oro- N—((5[(4%§n|tro hen }(p erazml-yil)sulfo I]thlen-
2-yl ) met hyl ) benzaffi ggox°~N A-hyarcieyphenyl ) piperazia-1-

4- chl or o- N- ({ 5- [ (#:{stlfibhy e ayt -yl predzil Modnzpn)adll f onyl ] t hi en-

- oro- K (-1 4 S a A Bl b Gaphe T BT RN YRR g gimersnint-

y| ) met hyI ] benzam ué] sulfonyll}thien- 2-y1)methyl]benzam1de
4-chloro-N-[(5-([4-(2-morpholin-4-yl-2-oxoethyl)piperazin-1-
yl]lsulfonyll}thien-2-yl)methyl]benzamide
4-chloro-N-[(5-{[4- (pyridin-4-ylmethyl)piperazin-1-
y1l]sulfonyl}thien-2-yl)methyl]benzamide
4-chloro-N-[(5-{[4~(2-thien-2-ylethyl)piperazin-1-
yl]sulfonyl}thien—2;yl)méthyl]benzamide
4-chloro-N-[(5-{[4- (3,5-dimethoxyphenyl)piperazin-1-
Yllsulfonyll}thien-2-yl)methyl ]benzamide ’
4-ch19ro-N—[(S—{[44(cyclohexylmethyl)pipefazin—l—
yvllsulfonyl}thien-2-ylimethyllbenzamide
4-chloro—N—[(5—{[4—(2-methoxyphényl)piperazin—l—

-_yl]sulfonyl}thien-Z—yl)methyl]benzamide

N- ({5- [ (4-benzylpiperazin-1-yl)sulfonyl] thien-2-yl}methyl)-4-
‘chlorobenzamide - |
4-chloro-N-[(5-{[4- (2-phenylethyl)piperazin-1-yl}sulfonyl}thien-~ -
2-yl)methyl Jbenzamide ’
4-chloro-N-{(5-([4- (4-fluorobenzyl)piperazin-1-
vllsulfonyl}thien-2-yl)methyl]benzamide
4-chloro-N-[(5-{[4-(2-cyanophenyl)piperazin-1-yl]lsulfonyl}thien-
2-yl)methyl]lbenzamide



4-chl oro-N-[ (5-{(4-(4-hydroxyphenyl) pi perazin-1I -

yl ] sul fonyl }thi en-2-yl)net hyl ] benzam de

4-chl oro- N-[ (5-{(4- (2-oxo-2-pyrrolidin-1-ylethyl)piperazin-I-
yl'lsul fonyl)thien-2-yl)nethyl]benzam de 1
4-chl oro-N-[ (5-((4-(2-norpholin-4-yl-2-oxoethyl) pi perazin-|I- 9 DEC 2003
yl ] sul fonyl }thi en-2-yl)net hyl ] benzam de -97-

4-chl oro-N-((5-{(4-(pyridin-4-yl met hyt) pi perazin-1 -

yl ] sul fonyl }t hi en4Z=hleyaeiHyFt b Andldero-3-

4-chloro-N-[(5- {(‘ﬂtﬁlg’lhbf&tfé'tg Y)'&Teﬁyi%ﬁbgﬁéﬁ%% A= yI}sulfonyl)thlen 2-
yl ] sul fonyl }t hi en- ﬁ }-1 t.hyl | benzam

4-chloro-N-((5-.{¥ ’%§§ RSy phenyl ) pi per azi n-1 -

yl ] sul fonyl )t hi en4-2er;1lo):m-hyb} benzamRridin-1-ylpropyl)piperazin-1-

oo (o LTt LN DRLAV) DRI T ALl
4-chl oro- N-((5-{ (a—c(tg'om?tmﬁphwn)qmlmpaz-rm-tlrephenyl}piperazin~1-—

yI ] sul fonyl) thi epy gatle) %LLQ—%
N- ({5- [ (4- benzyl p?per ety | F STy}, benagni ?"} et hyl ) - 4-
chl or obenzani de 44-chloro-N-[( {[4 (6—methy1pyr1d1n ~-yl)piperazin-1-

- chl or o- N- ((5- { (4v1Zuniienyl @hiyh )Pl PRt N betahsed f onyl ) t hi en-

2-yl thyl]b 4- chl N- (4-f1 b I | -

1T SUTonyl 1 hi ent 2 e REVRGET b By -4 phenyipiperiapid ! PEr Azt

4-chl oro- N-[ (5- {[ﬁl)(ﬂkl(fyayblptheawz)—pipﬁtazzuﬂsémys}n}sal fonyl )t hi-en-

2- yl ) met hyl l benzaﬁl (:I@_][ 8 %Qo;%%]e_ru%} ?1 1)??19]3(1'\"&15?:1-(2{4}1{mﬂétﬁpi)%o 3

(trifluoronethyl)phenyl ] pi perazin-
yl ] met hyl ) benzam 8@l ¥ PRPEAHR: [ (5- { (4- (3 pi perl di n-1-yl propyl) pi perazin-1I -
~yl] sulfonyl)thi es-mpkhrrt hl-f benzasigle , 3 3-dihydro- 1H-benz:.m1dazol 1=

4-chl oro- N- ({5- [(4 4ch| ro n |pera2|n- -
yl)sul fonyl]thi eny 8 11) Bgirﬁ%ggr&é})d&g 2~-yl)methyl]benzamide

4-chl oro-N-[ (5- {(H (E—rm&hlyérpyitpmenauwn-pnpﬁmnm1thlen-z-yl}methyl)-4-
yl ] sul fonyl } t hi eng2r WoL0E g}ylld]ebenzam de

4-chl oro-N- ((5-[ (4-hydrox phenyl pi peri di n-1 -
yl ) sul fonyl ]t hi en42C1V1°FﬁEg§hS/{I5)'l§éﬁl°&ﬁTH@henyl -1,3,8-triazaspiro[4.5]dec-8-

vl)sulfonyl]thien-2-yl}methyl)benzamide
4-Ch10r0-N-{[5-({4;[2—(methylanilino)—2—oxoethyl]piperazin—1—
vl}sulfonyl)thien-2-yl]lmethyl }benzamide
4-chloxro-N-{[5-({4-[hydroxy (diphenyl)methyl]piperidin-1--
yl}sulfonyl)thien—?—yl]methyl}bénzamide
4-Ch10rO-N-[(5-([4-(3—cyanopyrazin—2-yl)pipérazin-l—
vllsulfonyl}thien-2-yl)methyl)benzamide
_4—chloro-N—({S-[(4-{S-nitropyridin—z—yi}piperazin—l—
yl)sulfonyl]thien-2-yl}methyl)benzamide
4—chloro~N-{[5—({4—[3—chloro—5—(triflﬁoromethyl)pyridin-Z—
yl]piperazin—l—yi}sulfonyl)thien—z—yl]methyl}benzamide
4-chloro-N-{[5-({4-[5-(trifluoromethyl)pyridin-2-yllpiperazin-1-
yl}sulfonyl)thien-z—yllmethyl}benzamide
4-chloro-N—{[5—({4~[3—(trifluoromethyl)pyridin—z—yl]piperazin—i—
vl}sulfonyl)thien-2-ylimethyl}benzamide
4-chloro-N-{(5-{(4-{2,4-difluorobenzoyl)piperidin-1-
yl]lsulfonyllthien-2-yl)methyl]lbenzamide



N ({5-[(4-benzoyl pi peridin-1-yl)sul fonyl]thien-2-yl}nmethyl)-4-

chl or obenzam de 4-chl oro-N ((5-{[ 4-(2-o0x0-2, 3-di hydro-| H benzi m dazol - 1-
yl ) pi peridin-1-yl]sul fonyl }thien-2-yl)nmethyl]benzam de

N- ({5- [ (4- benzyl pi peridin-1-yl)sul fonyl]thien-2-yl }nethyl)-4- 19 DEC 2003
chl or obenzam de

4-chl oro-N-((5-[(4-o0xo-1-phenyl-1,3,8-triazagpiro[4.5]dec- 8-

yl ) sul fonyl ]t hi en- 2-yl } net hyl ) benzami de- - :

4-chl oro-N-{[ 5- ({met{h21(5rdt4hﬂ%m[I(ﬁﬁgl)lOZObmhyirqlpth@ﬂhthlenyil!j sul fonyl)
t hi en-2-yl ] met hyl Jhenz asd 1 erazin-1-yl}-7- (trifluoromethyl)thieno(3,2-
4-chl oro-N-{[ 5- ({4 [hydrox phenyl )rret hyl ﬁ pi peridi n-|

yl }sul fonyl ) t hi en®¥i¢ W‘%y??%ﬁg

4I ]chl |O1EO I\H(ﬁ { [ écHy3- zqumyxgmncﬂzwo)oehﬂ@uaz&ﬂmllmethyl}thien-z-

yl ] sul fonyl }t hien en . .

4-chl or o- N- ({ 5- [()’112’ %‘H}ﬁrty gé#‘?’%ﬁzﬁn P 5P pPRIT HIE E RIS A F YN ]

t hi en-2-yl } met hyl 3 bavizaerNdd [5-({4-[5- cyano -4,6 bJ.s(dlmethylamino)pyridin—Z—

4-chloro-N-{[5- ({?I][p"i gﬁ lhO 5y£}s%'1t€ )QEF%]‘F P]Weitgirﬂ'b%hzamide

yl ] pi perazin-1I -yl ony | en- zam

4-chl oro- N-{(5- ({ﬂ'%@DG?TN‘ffltéofrtﬂrrdﬁhwf)l'p}r?dﬁtmlﬁllwer¢t§mlaz?waln“4‘
yl }sul fonyl ) thi enyﬂ]‘ﬁb]aﬁﬁ:.@‘h.lpﬂ%@% )thien-2 )él]methyl}benzamlde :
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2-yl)methyllbenzamide '
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yl)sul fonyl]thien-2-yl)nmethyl)-4-nitrobenzamde 3-nitro-N({5-[(4-(3
((trifluoronethyl)sulfanyl] anilino)piperidin-Il- yl) sulfonyl]

t hi en-2-yl)nmethyl )benzam de 4-nitro-N({5-[(4-{3

[(trifluoronethyl)sul fanyl]anilino)piperidin-I- 19 DEC 2003
yl)sul fonyl]thien-2-yl}nmethyl)benzam de
3-nitro-N-[(5-{[4-({3-nitropyridin-2-yl}am.eypiperidin-I-

yl ] sul fonyl }t hi en-2-yl) net hyl ] benzam de

N-{[5-({4-((2, 2- dNoki5dd{4- 3-Hetmdroi Rirke pipédtiidén-15y1ysjldnhnblthien-2-

pi peridin-1-yl}su e thyl) -3- nitrobenzam de
N-((5-{(4-(2, 3-di %&%%1 |3nﬁ%a%{&genllz%§1ld%) pi peridin-1 -

yl ] sul fonyl }t hi en32m3FIr)>n’é"t(H§I'}{‘B‘[ﬁrl“}“%@ﬁiafm%élsufmﬂ)anllan]PlPerldm‘
3|— ]m t Ir]9 N- I[ § t5h( [ 41(>2r}|@wmﬂyamtmémpygﬁrreltﬂwyﬂenzamae

yl ] sul f ony i en: nzam

3-nitro-N-[(5-(][4: (Wytﬁ)?’ngyﬁé 16 na) BF RPherpyy) piperidin-1-

yl ] sul fonyl )t hi enyﬂs,d#n&tlhyh}d&aﬁz—am Iﬁlﬂ:hyl]benzamlde
N-[(5-{(4-(3-tert4but idin i peridi |.].sul f.onyl }t - 2-

yl ) met hyl ] - 3- ni trob%llnt)zéa?nl@ H(S ?}P (%9r1m1cﬂn Zyy 1no)p1¥e% cﬁ ep
3-nitro-N-{(5- ({4¥}st(lf°®ﬂd>@azm 25y ) eyl ) peoizpingds i di n-1 - yl }sul fonyl)
t

hi en-2-yl ] WEtr“” Nb enzaph g3 - amlnopyrldln 2—y1)am1no]p1 eridin-1-
nitro-N-[(5-([4-(2- phenyleth I_mp Eel‘ldln -y gsulfponyl thien- 2-yl)
;|

thyl ] benzam de KH{IB+PEa-EPase bm%th(vtl?r‘hna FRmBERTISSyri di n- 2-
anmi no) p' i peri didraitrplisuistony4 (]{thetfbo%yyi&ﬂmtzhyll})amSno)rijlbéﬁhﬁmzam de

5-{(4-([1,1 n-1 <.

gul 1£f)nyl(}[~th| en%%ﬁi}%!‘%ﬂ%ﬁe&' i ?} %&Sé;%?’&é‘mid% DEC 2003 - 1W
(5-{[ 4- ( 3- benz¥t &ffi-{il ho)2p B péitivfirn= 1H-yinfsut F-ohghinoh béwperddingt -

h

yl]-3- n't'WJbegzﬂgﬂﬂignyl}thlen 2—y1)methyl] 4 nitrobenzamide
itro- N-{[5({4(3 nor.phal i n- 4-yl sul fonyl ) anlllno]plperldln-

3- -

1-yl }sul fonyl ) t hi*teft 2oyl Wer kit ) Fers o gailino)piperidin=1-
3-ni tro- N[ (5-{(4ylBsylfopyl jpheanxdsn pettydi Bed zamydd

sul fonyl }t h'err'2'XLg{ggthlﬂgggQ%EHQAQ%ropylanilino)piperidin—l—

yllsulfonyl}thien-2-yl)methyl ]benzamide

3-
nme
yl
N-
yl

]
[
]

N- [

met
n
y
n
|
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N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-1-yl]sulfonyl}thien-2-
yl)methyl]-3-methoxybenzamide
2-Hydroxy-N- ({5-[ (4-(3-
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yllsulfonyl}thien-2-yl)methyl]benzamide
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N-((5-[(4-{3-nit roéf‘nqh)o%g}bgl(pgerﬁc}lzgml yl ) sul fonyl ]t hi en- 2-
yl ) met hyl) - 3- rnethékgﬁyﬁizg;ﬁmﬁ§hyl)sulfonyl]anlllno}plperldln—l-
3- met hoxy- N- ([ 5- (fo)'iﬁf(ah§1]ft|h§!9ﬁ%§w4t)k@'@')ﬂ)ér&%]n@aeper' din-1-
yl }sul fonyl)thien yl.} benzam de
N-((5-[(4-(2-nit rHaﬁ%lﬁ |[r46}?filﬂéP?Qj‘lpr‘FerV}‘)1§M]r\‘%’r’rﬁ’]‘lflﬂltéhe?z yl}mechyl)-3-
yl } met hyl ) - 3- net hexyhegpanigaa de
N-((5-((4-[4-(am oc rLbon il pi peridin-I-
yl }sul fonyl )t hi enez T%?ﬁ%ﬁ?“kyjﬁéfhoxybenzam de
N-{(5-((4-[4-(1, 3-[dit:1tlkﬁl@ba¢m@hylbaﬂﬁhﬁyﬂd]aphpmd}whneﬂldln-l-
yl') sul fonyl)thiens? - R
N-((5-([4-(3-chlor oéﬁquﬁ%?ﬁh}ﬁg’?.fﬁm-y )E%gonyl it hi en- 2-
yl ) met hyl | - 3- et hHX berid4 tg- ydroxyanlllno)plperldln yl]sulfonyl}thlen -2-
N-((5-([4-(4-chl ow&ﬁ&dhqu)}ﬂmﬂemﬂb@nhmsjd]esul fonyl}thien-2- yl) nethyl]
- 3- net hoxybenzam de 3- mefh gsy [I}I-g 5-[ (4-{4-
[(trifluoronethyl )suﬁonylf ni-l'rn p| peridin-|- '
yl) sul fonyl ]t hi en-{2ty3 flmerénathlybhoeifrdel 166 i Dido J@iRSOBIN-1€ (5- [ (4-0-
(amino (im no) net lgmsdlf%ayiLﬂﬁ}eﬂtﬁ%&l}ﬂéwnbemmde
yl):sul fonyllthien-2 - 3- met hoxybenzam de
N-(f5-[(4-{3-[(2- Hyalr%‘seyé‘fhsﬁl‘)”éuﬁr “onyl ] ani | i no} pi peri din-1 -
yl ) sul fonyl]thien- [Ztyiﬂlrﬂiakhyét:_)t:y_S)m&hwy]bﬂ‘ﬁl@ﬂ%ﬂﬂpeﬁrdmthaxy N-((5-[(4-[3
[(trifluoromethyl) syl onuld AL PR AL RE AN Bol Zamige

N—[(5-{[4—(2-hydfoxyan111no)plperldln— 1-yl]lsulfonyl}thien-2-
yvl)methyl]-3-methoxybenzamide

3-methoxy-N-[(5-{[4- (pyrimidin-2-ylamino)piperidin-1-
yvllsulfonyllthien-2-yl)methyllbenzamide
N-{[5-({4-[(3-aminopyridin-2-yl)amino}piperidin-1-
yl}sulfonyl)thien-2-yl]methyl}-3-methoxybenzamide
Nb[(5—{[4-({3—nitropyridin;2-y1}amino)piperidin—l—

. yllsulfonyl}thien-2-yl)methyl]-3-methoxybenzamide
N-{[5-({4-[(2,2-dioxido-1,3~-dihydro-2-benzothien-5-
yl)amino]piperidin-l—yl}sulfonyl)thien—2-yl]methyl}-3-
methoxybenzamide ’
N-[(5-{[4-(2,3-dihydro-1H~-inden-5-ylamino)piperidin~1-
vllsulfonyl}thien-2-yl)methyl]-3-methoxybenzamide
3-methoxy-N-[ (5-{[4-(2-propylanilino)piperidin-1-
yllsulfonyl)}thien-2-yl)methyl]lbenzamide



yl)sul fonyl]thien-2-yl)nmethyl)benzamde N ((5-
(4-anilinopiperidin-1-yl) sulfonyl | thien-2-yl}nmethyl) -3-

met hoxybenzam de 3- nmet hoxy-N-(f5-[ (4-(3- :
C(trifluoronethyl)sul fanyl]anilino)piperidin-I- 19 DEC 2009
yl)sul fonyl]thien-2-yllnmethyl)benzam de

N C(5- ((4- (4-hydroxyanilino)piperidin-1-ylligyLfonyl)thien-2-

yl ~met hyl | - 3- met hoxybenzam de 3-nitro-N ((5-[(4-{3-

((trifl uoromnet hyByseihbanyyddAr [ irdppppeyildniltine)piperidin-1-

yl)sul fonyl]thi th%M‘fzﬂﬁ}%hé@%@%%ﬂ%éﬂz%@a& ({5-[(4-(3
[(trifluoronethy )sulfanyd ani |'i no} |per| I n-

Ysul fonyl ]t hi en- N- 91%'ﬁéﬁfl fBéFD9¥¥V @plllno)plperlgln -1-yllsulfonyl}thien-~ 2—

N-((5-([4-(2- hYdEfDKf;é%Byl]-fj-Qﬂgﬁh@@Ibleﬂk&mh-eyl | sul fonyl }t hi en- 2-
YI) . et hyl I - 3- net h

3- met hoxy- N- C( 5- [ﬁegyggh ﬁllrydl ﬁl%‘ﬂ/lsaﬁ?%)lb?’b%‘ﬁta’(”‘ﬂyndm ~2-

ul fonyl ) t hi enl Panyinpiptoeyti fbenzghuswlgonyl ] thien- 2-y1}methy1) -3-
5-((4-[(3-am.n | ) am nol pi peridin-| -

ul fonyl )t hi glrxf %p%frre%afi% 3- met hoxybenzam de

(5- ([ 4- (( 3- nBtraippry i i-[3- Y {4-dAt hb)Jpioperd ItiSny} -anilinolpiperidin-1-
ul

5

f l}th I iLa e
e

ni nol pi peri diil £ %I[}lsmlf &ny‘P‘)&hﬁP?éH-"Z‘YFTIh‘é‘PP\EHI)erSd“hEIt‘hoxybenzam de
5-{[4-(2, 3- dyhyﬁn&ohﬂwmmieﬂ-ﬁ-yyl)ﬁ@&m) p3 pethetkybehnzamide

ul fonyl)thie et enzam _
met hoxy- N-[ (5- ?[ ‘%‘fl%r opYy! aﬁf"f ﬁ?’o?pl%’%ﬁﬁnoxﬂpmemdm -1
yl ]sul fonyl }t hi esxd Psylifpret Hpiphehzvdielchyl | DeDREi4003 - 114-

3- met hoxy- N-[ ( 5- @Lﬂe&ﬁ%x? |5a@t4J[@Ol£Bﬂ$%6h£BJh:|-

@EZEZE¥<Z<

benzam d

| | f | t hi
b (14 {31 { ertothmopr Lt Aby B Bert PP PAAFh PN 2- 1)

L5 (G (L eoLaand L (Ot TR AR s
yl]sulfonyl}thlen— -yl)methyllbenzamide
N-{(5-{[4-(3-benzylanilino)piperidin-1-yl]lsulfonyl}thien-2-
vl)methyl]-3-methoxybenzamide '
3-methoxy-N-{[(5-{[4- (3-phenylpropyl)piperazin-1-

~ yllsulfonyl)}thien-2-yl)methyl]benzamide
3-meth0XY-N-({5—f(4-([4-(trifluoromethyl)pyrimidin—z—
yl]amino)piperidin4l-yl)sulfonyl]thien—2—y1jmethyl)benzamide
N-[(5-{14-(3-cyclohexyl-4-hydroxyanilino)piperidin-1-
yl]lsulfonyl}thien-2-yl)methyl}-3-methoxybenzanide
N-({5-[(4-{3-[(butylamino)sulfonyl}anilino}piperidin-1-
vl)sulfonyllthien-2-yl}lmethyl) -3-methoxybenzamide
N-[(5-([4-(3-ethylanilino)piperidin-1-yl]lsulfonyl}thien-2-
vl)methyl]-3-methoxybenzamide
3-methoxy-N-[ (5-{[4-(5,6,7,8-tetrahydronaphthalen-~1-
ylamino)piperidin-l-yl]sulfonyl}thien~2-yl)methyl]benzamide
N-{(5-{{4-(1H-1,2,3-benzotriazol-1-yl)piperidin~1-
vllsulfonyl}thien-2-yl)methyl]-5-nitro-1H-pyrazole-3-carboxamide



met hoxybenzam de

3-nmet hoxy-N-{[5- (C4-[3-(1, 3-oxazol -5-yl)ani |l ino] pi peridin-|I-

yl }sul fonyl )t hi en-2-yl] et hyl } benzam de

N-[(5-{[4-([1, 1" -bi phenyl]-3-yl ari no) pi peridin-I- 19 DEC 2003
yl ] sul fonyl }t hi en-2-yl) net hyl ] - 3- met hoxybenzam de

3-met hoxy- N-[ (5-{[4-(3-propyl phenoxy) pi peridin-1 -

yl ] sul fonyl }t hi en-2-yl) nmet hyl ] benzam de ‘

3- net hoxy- N- {[ 5- & 4¢§-3{antitphod i3rbénzotriazol-1-yl)piperidin-1-

yl sul fonyl ) anili ' LN R~ 1= , 13hien; 25 :nenyam de
3- nmet hoxy- N- (( 5- ?F%%%%%er@ﬁé?#y%?%%gp%gl inrylx(?5 1'22 dXL}J%E;Di‘HﬂB@ 2

yl ] sul f onyl } t hi esapeaxapéé’ hyl | benzamni de

N-[(5-{[4-(3-bengyl anidiyneuah peri-tefzdephksilf-9nydidehi -4~

yl) met hyl ] - 3- net hoxybhenzam de , ) _ i L.

3- met hoxy- N[ ( 5- ¥FASESOBRERAE BR Foylt) B (eitdz? wihioxo-1, 2-dihydropyridine-3-
yl ] sul fonyl } t hi eraZbisdapi@s hyl ] benzam de

3- met hoxy- N- ({5- [ 4:4 [4- (11 ] t hyl. i i din-2- . ..

yl ]m:m (rjl)c()glpi pgi di[‘\‘%ffé-{/ﬁ féhﬂ%&?{%ﬁ”ﬁf érlf-‘)é‘g%l)lmné’?w‘ﬁeﬁéﬁlz’%ﬁ%'de

(5- { 14- ( 3- cyclvdhexdfiondl Ynpdruxdran ke riojlpH per-ddhyddoxybenzamide
ul fonyl } thi eq. 2yl (_)[rérehwll;2%%BQ&?%Q@Q%—?&.%Q?piperidin—l—

5-1(4-{3-[(butylam noe)sul fonyl ] ani 1 no}pipéeridin-I-

(

ls

;gm fonyl ] t hi e syAfoRet Hiipn § MOKYBERYEiRige-2 -carboxamide
[ (

)

5-{[ 4- (3- et hyl-ars d(a0)pExReskdigipkr idihs ulf10RUhL Fédyi1@BhLen-2-y1 ) methyl] -
nmet hyl ] - 3- met oxgq_%n'zgm' de. i
met hoxy- N- [ ( 5- L[ 2S5 9858 r ahydr onapht hal en- | -
am no) pi per i di Al ¢34 [($vhdrsapbyiciipeni intlly vibitswy Edinari zhi¢rde@ -yl imethyl) -3~
((5-([4- (111, 2.3aemzRtddiazo!l -1 -yl ) piperidin-1I- o
] sul fonyl } t hi en- Z-fll ) et h?/I ]-5-nitro-I H pY_r azol e- 3-carboxam de 1 9 DEC
003 -115- N[ (54 FRLPrN1l @-31te3sererdzsiling pipeyidipgt el sulfonyl}-2-
] sul fonyl ) t hi eFu2yVineiByinyehz#ni@eo- | , 2- di hydr opyri di ne- 3- car boxam de
[ (5-{[4-(1H1I,2,3-benzgtrja -).- iperidin-l- ... 5
] sul fonyl } t hi e%—’ *-‘{; r)°r‘r§f {1{7’1‘]%?1&‘- bﬁﬁ%ﬂz‘gﬂ%ﬂi’cﬁ‘ﬂ%?%‘b‘frlf‘d% e U B B i de
[ (5-([4-(1H 1, Zu8ybewexrby)itenreamidey| ) pi peri di n- |
4-chloro-N-[(5-{[4- (3-methoxyanilino)piperidin-l-yl]lsulfonyl}-2-

SFSeszIFsZ

N_

z<z<

"furyl)methyl]benzamide .
4-chloro-N—{[5—({4-[3-(trifluoromethyl)anilino]piperidin—l—
yl}sulfohyl)—2-fury1]methyl}benZamide
4-chloro-N-{[5-({4-[3-(dimethylamino)anilino}piperidin-1-
yl}sulfonyl)-2-fury1]methyl}beniamide . _
4-chloro-N-{[5-({4-[3~-(methylsulfonyl)anilino]lpiperidin-1-
yl}sulfonyl)-2—fury1]methyl}benzamide-
4-chloro;N-{[5-((4-[3—(methylsulfanyl)anilino]piperidin-l—
yl}sulfonyl)-2-furyl]methyl}benzamide
N-{[5-({4~([3-(aminosulfonyl)anilino]lpiperidin-1-yl}sulfonyl)-2-
furyllmethyl}-4-chlorobenzamide

methyl 3-({1-[(5-{[(4-chlorobenzoyl)aminolmethyl}-2-
furyl)sulfonyl]piperidin-4-yl}amino)benzoate
3-({1-[(5~({[(4~chlorobenzoyl)aminolmethyl}-2~
furyl)sulfonyl]piperidin-4—y1}amino)benzémide
4-chloro-N-{{5-[(4-{3-nitroanilino}piperidin-1-yl)sulfonyl]-2-
furyl}methyl)benzamide



yl]sul fonyl }thien-2-yl)nmethyl]-3, 4-di hydroxybenzam de

N-[(5-([4-(1H 1, 2, 3-benzotriazol -|-yl)piperidin-I-

yl ] sul fonyl }thi en-2-yl) et hyl ] pyri di ne-2-car boxam de

N-[ (5-([4- (hexyl oxy) pi peridin-1-yl]sul fonyl}thien-2-yl)nethyl]- 19 DEC 2003

3- met hoxybenzam de N-((5-[(4-heptanoyl pi peridin-|-yl)sulfonyl]
thien-2-yl)methyl)-3- methoxybenzam de 116~
4-chloro-N-[(5-{[4-(3-propyl ani | i no) pi peri di n-1- yl ] sul fonyl } - 2-

furyl) met hyl ] benzénirdero-N-{ (5-{[4- (2-methoxyanilino)piperidin-1-yl]sulfonyl}-2-

4-chl oro- N-[ ( 5- ([éux(ﬁﬁﬁghﬂh‘?ﬁ&iaﬂﬁép' peridin-1-yl]sul fonyl}-2-

furyl)met hyl ] benzam™d

4-chloro-N-[(5- ([ 4= qfé&ﬁerrfrd@ahiq -i(Ao} piiferenrmativly ppihipp hpjperidin-1-

f4ur K: ) et Rlyl( ][ ge?ff}msdﬂfony]%)l 2- furyl]meti_hyl}anzamlde

chl or o- trl orone ani | ] nol pJ pet

yl Ysul fonyl)-2-fu %i?éf’w‘}‘g Rkt %Qmamllm BIREAG-0T) sut fony1 -2-
4-chl oro- N-{( 5- ({4u1b&}(nelt}umi)byﬂ1mme) ani | i no] pi peridin-I-

yl }sul fonyl)-2-fupy 1 }he -
4-chl oro- N-{(5-((4 ‘%%1 %reqtyh[y(?sg ony lorepnitipe)piperigin-f-yllsulfonyl)-2
yl }sul fonyl) - 2- f ufyFyieeEgy Bl benzanice

4I ;hl f)][o N|§[g §(4 &z&oemfmlssutiaayI(&ﬁrmhbm;leewﬁrahm ol piperidin-1-

yl } sul f ony ur

N-([5-((4-[3-(am H%é%ﬂrﬁ ’)2 ?Tﬁy&éj“ﬁ'ffa’éﬂf’a?wdm}su|fony|) 2-

furyl ] met hyl } - 4- clal-crlelre A-aifiSd € (4retdhy |

3-. (A -[(5-([(4 C'?'(Qfﬁﬁﬁ@%&ﬁ@th?ﬂ&Qk&g}ﬂ%ﬁ%@plpendm- —yl)sulfonyl] -2-
fur yl ) sul fonyl ] pi peri 4- am no enzoat

3- ((1- ((5-{[ (4- chifsrobass )Paﬁf% thyl}-2-

fur K: ) sul fO?)(/l ] F'( el [.’d-l(rl44f@‘|()aﬂﬂﬂld&):b&ﬂlaghdﬁinohln).perr?ln 1I i{l}sulfonyl) -2-
4-chl oro-N- ((5- I eridi,n-1-yl)sul fony 2-

furyl } met hyl )benzg'r#)g'le] Egyo%E 5’8](5%%509

4-chl oro- N-[ (5- {[ 4-¢RLaneelhobeydintt 414} p3 perhihlan- 2—y31|)]amﬂlmehgix}er2dm 1-
furyl)methyl | benzam, 6@ fony1) -2- furyl]methyl}benzamlde

4-chl oro-N- ([ 5-(( 2- (trlfl uor omet hyl ) ani | i no] pi per.i di n-| -

yl ) sul fonyl ) -2 flpr }?néﬂﬁyf§1ﬁgﬁigﬁﬁaﬂéno)methyl]anlllno}plperldln -1-

4-chl or o- N- (( 5- ( ( 42§ 2uYHohy DpB-lELawl JpiepRy 1 )GH4Rch topbbaidafnddy/ | 1- 2-
furyl ) nmet hyl ) benz mgf

4-chloro-N-((5-{[ crhl oroanl I i n03)p| peridin-1-yl]sulfonyl)-2-

[(trlfluoromethyl)sulfonyl]an111no}p1per1d1n 1-yl)sulfonyl]-2-
furyl}methyl)benzamide
N—(XS—I(4—anilinopiperidin-1-y1)sulfonyl]—2-fury1}methyl)-4-
chlorobenzamide

4-nitro-N-({5-[(4-(3-
((trifluoromethyl)sulfanyl]anilino}piperidin-l—yl)sulfonyl]Z—
furylimethyl)benzamide

4-chloro-N-({5-[(3-(3-
[(trifluoromethyl)sulfonyljanilino}pyrrolidin-1-
vl)sulfonyllthien-2-yl}methyl)benzamide
4-chloxro-N-({5-[{4-(3-[(trifluoromethyl)sulfonyl]anilino}azepan-
1-y1)sulfony1]thien—Z-yl}méthyl)benzamide

17. A sulfonamide derivative according to claim 16, which

is selected from the group consisting of



furyl) nmethyl]benzam de

4-chloro-N-{[5-((4-[4-(trifluoronethyl)anilino]piperidin-]I-

yl }sul fonyl)-2-furyl | net hyl } benzam de 4-chloro-N({5-((4-(4

[(trifluoronethyl)sul fonyl]anilino}piperidin-1-yl)sulfonyl]-2-8 pgc 2003

furyl) met hyl ) benzam de

N-{[5-({4-[4-(am nocarbonyl)anilino]piperidilliz -yl }sul fonyl)-2- furyll

met hyl ) - 4- chl or obenzam de . .

4- chl or o- N- ([ 5- ( (=TT 3L 87 1 Hido K At 24§y aPrP PRy pPIREF O -

yl ) sul f onyl) - 2- f ugMlishaesdpl) khemzanry ene t Ay { {Kenkbdide3- Canmi no

(imno)methyl lani}i i per.idin-l - Y .

yl ) sul fonyl ] - 2-f A yﬁq?%g?'ﬁﬁl[)(-g4&éhl(%r?eo dRcaR et Y EATEPE-N ((5-1(4- (3

[ (trifluoromet hyl yElsufl 6enpl]} &hidn-3ey bineshy tlibenkayidesul f onyl | - 2- ,

furyl }met hyl ) benzgmi@e | (4-aniiinopiperidin-1-y1)sulfonyl]thien-2-yl}methyl)-4-

N ((5-[(4-anili noprap(g’r o PR onyi T YT e Ry Ty 2 g ety

chl orobenzami de 4<hiPBengaide (4-(3-

][ (tr : ; | uoL olrr;sL hyl ﬁngf-@QNJ (H.ﬁnlJZ,EEﬂDQiSZQQE%Qi%l'—l'—yi))Piﬁlafﬂﬂﬁl-iz'

uryl } met hy enz - chl or o- - -(3- .

((trifluoromnethyl ?ﬂiﬁ“ﬁéﬁwﬁ]}&m?frﬁa%m%wfﬁ"ﬁ-cr‘l“ obenzamide

yl ) sul fonyl ]t hi enn2E §pl-X 0t 1yi-ddreninadadd -1-yl) piperidin-1-yl)sulfonyl}thien-2-

4-chloro-N-((5-[ (45 3; 0l hyl.);,sul fonyl ] ani | i no) azepan-

1-yl ) sul fonyl ] t hi n’.’%.%‘ﬁ%ét ﬁ@fﬂ{r‘égﬁéz%‘n“ 27 A sul fonami de derivative

accordi ng to cl ai frdgoratidhisS- [ d-d@rrepedasildmel Ppegidip lconsi sting of ,1 9

DEC 2003 -1 T7 - y1faltbopgthhdd 2-{1 filRydyslidimosobenzoyl ) pi peridin-1 -

yl ]sul fonyl }thien-2-yl %rret hyl] benzamde | . .

4-chl oro- N-[ (5-{[ ﬁ:‘(‘ﬁﬁ R ddat §197(4; driprazeplinop piveridin-1-

yl ] sul fonyl)t hi enyRisulfoedinthi&erzghge-hyl Ibenzamide

N-({5-[(4-anilinopipgridinh-l=yl)sykfonyl]thien-2-yl}nethyl)-4-

chi or obenzani de N[ CEoFP A (AR h?‘;l{é D ot ri azol - 1-yl) pi peri di n-1 -

yl ] sul fonyl }t hi ent Xy rEiny 1 ey erigienyeiregdadin-1-yl) sul fonyl ] thien-2-
yv1}imethyl)benzamide
N—([5-({4—[3—(aminésulfonyl)anilino]piperidin—l—
yl}sulfonyl)thien-2-yllmethyl}-4-chlorobenzamide
4-chloro-N-{({5-{[4- (1-naphthoyl)piperazin-l-yl]lsulfonyl}thien-2-
yl)methyl ]lbenzamide
4-nitro-N-{(5-{[4-(3-methoxyanilino)piperidin-1-
yl]lsulfonyl}thien-2-yl)methyl]benzamide
methyl 3-{[{1-({5-[({4-nitrobenzoyl}amino)methyl]thien-2-
yl}sulfonyl)piperidin—4-yl]amino}benzoate
N- [ (5-{[4- (1H-1,2,3-benzotriazol-1-yl)piperidin-1-
vllsulfonyl}thien-2-yl)methyl]-2-hydroxybenzamide
N-({5-[(4-{2-nitroanilino}piperidin-1-yl)sulfonyljthien-2-
v1l}methyl) -3-methoxybenzamide.

18. Use of a sulfonamide derivative according to formula
I
1 2
- Ar ” T (CH,),—Ar—S0;—Y
1
X R



N-[(5-{[4-(1H benzi m dazol -1 -yl ) piperidin-|-yl]sul fonyl}thien-2-
yl ) met hyl ] - 4- chl or obenzam de
4-chloro-N-{[5-({4-[ 3-propyl ani |l i no] pi peridin-I- _
yl }sul fonyl)thien-2-yl]nmethyl } benzam de 4 9 DEC 2003
4-chloro-N-[ (5-{(4-(4-chl oroanilino)pi peri din-1I-
yl']1sul fonyl)thien-2-yl)nethyl]benzam de goro-N-({5-[(4-{3-[(2-
hydr oxyet hyl ) sul fonyl ] ani | i no} pi peri di n-1 -yq) sul fonyl ]t hien-2-
yl } met hyl ) benzam WetiNiffSagdmbtfBealamboesidl, f onyhn) estilkchhn] pepird dbmm las
yl }sul fonyl ) thien yl e
4-chl oro-N-[ ( 5- {(Zga(llwl]r?g%%]{ g}%aétpe%gl?%%)ng%%%]?su? f18n§/ tfﬁf%no-f rag/ e)mates'
met hyl | benzani de 2s #isiitt po-MFPEUt4ci Blynmacerpophbe Sehby rﬁhﬁé??fdl Kb¢rein
yI ] sul fonyl ) thien- 2-y| ) met hyl ] benzam de net hyl
3-{[1-({5-[({4-ni Af’OblenZszJn]sﬁH%'tl’iQ).lH&i ! st t@Bud=d aryl or heteroaryl,
yl ) sul fonyl) pi perhd,_l qs4ay any 9:) benzoat e
N-[(5 {(4- (1H 1, 2°3-B&nZ ot rlla 1% ?y%rb" P& ®i n- | -
yl ]sul fonyl }thi enXZJ-syIO) et iyl | - 2- hydr Oxybenzarri de
N-({5-[(4-{2-nitrganil e i I '] e
yl } met hyl ) - 3- net hgxebeﬁgéa&}n?l@gg & q E 41%(§g Jsrlcjg’lq1 on‘%%hdgﬁ'é? |avz§t|6vméanﬂoerai
accordi ng to fornfifirgtegdror Nnemz)aﬁes&rltmsowlt\h Az{;i X R 19 DEC 2003 with
its geonetrical igof@rss ihfedr R 0aldys.active formas enantioners,
di astereoners, as well as in the formof racenmates, as wel | as

phar maceut i cal | y t.able | ts thereof, wherei n sfjtuted
or. substituted a?y‘i"f\"ﬂ1 hg ergar§I1s A URSuRS BLRYEe gn‘if ?&S%flﬁ%%ugr#up, X
is 0 or S R is hythogdnsaruratSl-8lat lod bgevilic atkyR cérdmiping at least

5-6-nenbered sat Uﬁ@trﬁcirgfxeﬁ”&%@;nurvﬁqteggb){ iJad mé]_iagéalatom b HaR éa[ltdegﬁ{ from
0 to 5; vathlnforrma is. an unsubstituted or a. substituted 2g
forming a bond with the sulfonyl group of formula I thus

providing a sulfonamide, for the preparation of a pharmaceutical

composition for the treatment of a neuronal disorder.

19. Use accordihg to claim 18, wherein the neuronal
disorder- is selected from the group consisting of epilepsy;
Alzheimer’s disease, Huntington’s disease, Parkinson’s disease;

retinal diseases, spinal cord injury and head trauma.

20. Use of a sulfonamide derivative according to formula
I

N—(CH
[ e

I
with its geometrical isomers, in an optically active form as
‘enantiomers, diastereomers, as well as in the form of racemates,

as well as pharmaceutically acceptable salts thereof, wherein

Ar' is an unsubstituted or substituted aryl or heteroarYl,

ar? is a thienyl or a furyl group,

X is O or S;

R' is hydrogen or a C;-Cs-alkyl group, or R' forms a 5-6-membered

saturated or unsaturated ring with Ar!;



menbered saturated cyclic or bicyclic alkyl containing at |east one

ni trogen. atom whereby one nitrogen atomw thin said ring is -formng a
bond with the sulfonyl group of formula I thus providing a sulfonam de,
for the preparation of a pharnaceutical conposition for the tredSQr3gg 2088 a
neuronal disorder. 19. Use according to claim 18, wherein the neuronal

di sorder is selected fromthe group consi st-ilAg-of epil epsy; Al zheiner's

di sease, Huntington' s disease, Parkinson's disease; retinal diseases,

spinal cord injur{ Lt @PhiRiPoeT iRoR. 0 2 Suse of a sul f onami de derivative
according to formula I Ar' N (CH2)n Art SO2 Y | 1 X Rwith its geonetrical
i sonmers, in an optiwahiy Eotuve ﬁdsn&:ﬁ&nsenﬁmduﬁa&ro& acﬁwstﬂﬁﬁema;a as
well as in the fo swell tic the
salts thereof, mé&é‘?%e%a%%xgsgénd Gnsubstl tuf é%qor sﬁ?fgt. tnufl ngr‘%{jaeg

het eroaryl , Are Pge aithpesyy htom, a'hf—*mlwl oge oriro¥en atOm oritsin Rlal*iisrlhydxa)gen

or a C -C6-al kyl @byt Qrbolﬁh J,pcrmhél s'iﬂ@oH?ﬁ%‘ifoSS ofSELiHakefl s
unsaturated ring with Ar'; nis an integer fromO to '5; Y

within fornula i P§°‘§ﬁlﬂﬁs%ﬁ§%??ftﬂﬂéaeorf°a shp Sreparasdon-of2a PhaFparRical
saturated cyclic obmisiytdd Fonl tid teofmnRi HF Al ah@RAThunOAEssdder, 0geEn at om
wher eby one nitrogen atomwithin said ring is formng a bond with the

sul fonyl group of ,fornula I, Lh rOV|d|n a | f gna

preparation of a Bhar maceutl ca EFCSCO onpost tfgan i %y t"f%‘er?r eg’[n tOE%

aut oi mmune di seas@isgxse méﬂeemlfngnt@%ba@m 2Onsigténeiaf MWetlatllf—'m mrune

di sease is sel ect gdidkt NG rYLRHR EPNSHuRY | agsé%fseWiﬂd)plﬁ\etﬁQéﬁﬁoy s,
i nfl ammat ory bowel disease (IBD), rheumatoid arthritis, asthma, septic

shock and t ranspl 8RERTEECtISEH™ 2 SePEER SHeck a1l £EARIRLARE d&F PO PV e
according to formula | Ar’
22. Use of_a sulfonamide derivative according to formula.

I

Ar’ I N—(CH,);—Ar*~S0;—Y

’

X R

with its geometrical isomers, in an optically active form as

X

enantiomers, diastereomers, as well as in the form of racemates,

as well as pharmaceutically acceptable salts thereof, wherein

Ar' is an unsubstituted or substituted aryl or heteroaryl,

Ar? is a thienyl or a furyl group,

X is O or S; .

R! is hydrogen or a C;-Cg¢~alkyl group, or R! forms a 5-6-membered
saturated or unsaturated ring with Ar!;

n is an integer from 0 to 5:

Y within formula I is an unsubstituted or a substituted 4-12-
membered saturated cyclic or bicyclic alkyl containing at least
one nitrogen atom, whereby one nitrogen atom within said fing is
forming a bond with the éulfonyl group of formula I thus
providing a sulfonamide, for the preparation of a pharmaceutical

composition for the treatment of cancer.



N (CH2)- Art SO2 Y -T-ii XR 1 wth its geonetrical isoners, in an
optically active formas enantioners, diastereoners, as well as in the

formof racemates, as well as pharmaceutically acceptable sal{ t&e@é)f,
wherein Arl is an unsubstituted or substituted aryl or heteroa §ID, 21is
a thienyl or a furyl group, Xis O or S; Rl is hydrogen or a C, -C6-al kyl
group, or RlL fornms a 5-6-nenbered saturatgggor unsaturated ring with Arl;
nis an integer fromO to 5 Y wthin formula | is an unsubstituted or a
substituted 4-1223renber ed’ssapegardéng dpcrlaimp2 biviypepit theksAnce®itsai ni ng at

| east one nitrogefe&leiMer M @hEDYrRABCCdHsl EPARN o8l L Nidd16Addal 4 RGAI S
formng a bond with the sul fonyl group of formula I thus providing a

sul f onani de, for PPRAEFFarH#S®8n of a pharnmaceutical conposition for the
treatment of cancer. 19 DEC 2003 120 23. -Use according to claim 22,
wherein the cancek.is seleet efl £ sohfddaeige claricansiesacqrydofy Frefoiula
colorectal - and jpancreatic cancer. 24. Use of a sul fonam de derivative
according to fornula I Ar' N (CH2)n Art SQ2 Y 1 XRI1 withits

I
geonetrical isoners, in an ' - ac@' forgAs g@nanyi oners,
At fon 0 'i@@erra& SQ

di astereoners, as well as Int s, a% well as

phar maceutical |y acceptabl e salls tFErereof, wherein Arl is an unsubstituted

or substituted aryl or heteroar4l, ™Are is a thienyl or a furylzgroup, Xis

Oor S; R' is hydrogen or a C-C6-al kyl group, or R_forms a ? 6- menber ed
with its geometrical isomérs,” in an optically active form as
enantiomers, diastereomers, as well as in the form of racemates,

as well as pharmaceutically acceptéble salts thereof, wherein

Ar? is aﬁ unsubstituted or substituted aryl or heteroaryl,

Ar? is a thienyl or a furyl group,

X is O or S; |

R' is hydrogen or a C;-Cg-alkyl group, or R' forms a 5-6-membered
saturated or unsaturated ring with Ar?'; |

n is an integer from 0 to 5;

Y within formula I is an unsubstituted or a substituted 4-12--
membered saturated cyclic or bicyclic alkyl containing at least
one nitrbgen atom, whereby one nitrogen atom within said ring is
fdrming a bond with the sulfonyl group of formula I thus
providing a sulfonamide, for the preparation of a pharmaceutical

composition for the treatment of a cardiovascular disease.

25. Use according to- claim 24, wherein the cardiovascular
disease is selected from the group consisting of stroke,
arterosclerosis, myocordial infarction and myocordial

reperfusion injury.

26. Use of a sulfonamide derivative according to formula
I

Ar*—S0;—Y

n

Ar’ T N—(CH,)
X IL‘



saturated or unsaturated ring with Arl; nis an integer fromO to 5; Y
within formula | is an unsubstituted or a substituted 4-12- nenbered
saturated cyclic or bicyclic alkyl containing at |east one ni t{?m fPm
wher eby one nitrogen atomw thin said ring is formng a bond wih the

sul fonyl group of fornmula | thus providing a sulfonam de, for the
preparation of a pharmaceutical conpositien2fer the treatnent of a

cardi ovascul ar di sease. 25. Use according to claim24, wherein_the
cardiovascul ar  dISehdEs | geoustEGRddiTSHEL hi GPORRFLERHYT 8EFiVE 6PFSEF oke,
arterosclerosis, syamapénl, 8ndsteebbmdrsands eacosdiial the Epai fofStatenhtgs)ry.

26. Use of a sulfopnam.de derivative.,according to formula, | Ar'. N 2) n
At S2 Y FI, XK |‘“’efq9ai>€5iaﬂﬁf§“§n‘?%ﬁiyt §°‘"geg3&f’r§}"r 24 S‘?‘s‘%ﬂ%ﬁ w?%r(e?‘r‘?

optically active folrm as enantiomers, diastereoners, as well as in the
form of racemat es®Ar a8 aehbsubstphurerhosusizdlibycesicanph abl keteapesy her eof ,

wherein Arl is anapngubstnt utad o0ra gi%gu%g aryl or heteroaryl, Ar 2is
a thienyl or a furyl group is O0or S RLis hydrogen or a Cl-C6-alkyl
group, or Rl forng *° | 8 fnbered saturated or unsaturated fi ng with Arl;
n is an integer frRbMsOhdrofen brWht di-afQkiul grolp| SoraR! WSS Bt HneAbareda
substituted 4-12- nenb [egd sat ur.at eg‘égycl ic or bicyclic alkyl containing at

| east one nitrog&R aront whePehy<8ne Hit ol &Fdmwithin said ring is

form ng a bond w this ke Sudduenyfragr Qupo & fornmula | thus providing a
sul fonam de, for the preparation of a pharmaceutical conposition for the

nodul ation of theyJdcriat Fadia 2y isUskE BeGBEH idel BrChadBs20tdda Lhe-
preparation of a pharnmgceutical conposition faor the treatnent

' . . or
prevention of di T5TRRREE SRGEFeT SYCOWHE 19Tt RECHHi6r e eSQRTAL B h 35, teast

activity of one nitrogen atom, whereby one nitrogen atom within said ring is
forming a bond with the sulfonyl group of formula I thus
providing a sulfonamide, for the preparation of a pharmaceutical

composition'for the modulation of the JNK pathway.

27. Use according to claim 26 for the preparation of a
pharmaceutical>composition for the treatment or prevention of
disorders associated with the abnormal expression or activity of

' JNK.

28. Use according to claim 27 for the preparation of a
pharmaceutical composition for the treatment or prevention of
disdrders associated with abnormal expression or activity of

JNK2 and/or 3.

29, A pharmaceutical composition containing at least one
sulfonamide derivative according to any one of claims 2 to 17
and a pharmaceutically acceptable carrier, diluent or excipient

thereof.

30. Process for the preparation of a sulfonamide
derivative according to any one of claims 1 to 17, wherein a

sulfonyl chloride V



JNK. 28. Use according to claim27 for the preparation of a pharnaceuti cal
conposition for the treatnent or prevention of disorders asso iaﬁ?&@ﬁﬁam
abnornmal expression or activity of JNK2 and/or 3. 29. A phar e
conposition containing at |east one sul fonam de derivative according to
any one of clainms 2 to 17 and a pharmaceutically acceptable carrier,

di l uent or excipient thereof. 30. Proqela for the preparation of a

sul fonam de derivative, according to any one of clains 1 to 17, wherein a
sul fonyl chloride V 1 9 DEC 2003 -122 Ar--H (CH2).kr -S2C1 Ois reacted
with an amne VII or VIII R)R R6 HN HN VII| ,or VII1. whereby R6, n, L1
and-L2 are as above defined 'NiT[I]‘a ﬁ'(@Hz)ij:‘TA'v&—-pSQ‘zGis according to claim
30, wherein a sulfonyl chloridegQVW's obtained. by a) coupling an am ne of
formula Il: R HN(CH2); Are Il where Ar2 and Rl are as defined in claim1,
wi th an acyl chlori de reaftddowinhl an lainine Axt obf¥xrz0 111 where Arl is as
defined in claim1, to provide an amde of formula IV: R Ar-TN-(CH2)n

Are . ]
R )n' R )n‘
L1
1 /

HN N—L HN

\__/ . L

VII or VIII

whereby R®, n, L' and'L? are as above defined in claim 6.

31. A process according to claim 30, wherein a sulfonyl
chloride V is obtained by

a) coupling an amine of formula II:

1 2
R'HN—(CH,)——Ar -

where Ar? and R! are as defined in claim 1, with an acyl chloride
of formula III:

1
AI‘TCl
0 III
where Ar' is as defined in claim 1, to provide an amide of
formula IV:

1
R

|
Ar'—-N~(CH,);—Ar"
o Iv

b) sulfonating the amide of formula IV to provide a

sulfonyl chloride V

Ar‘—y)—”—(cuz)ﬂrz—-sozm



O IV b) sulfonating the amde of fornula IV to provide a sulfonyl chloride
VA'H(CHR)n-Ar? SOP 0 VV 19 DEC 2003 -.12.3-- 32, A conpound,
pharmaceutical conposition,, . use- or process substantially as herein
described with reference to the Exanples, excluding conparatiye fxeaRses.
33. A nethod for the treatnent or prevention of a disorder associated with
t he abnormal expression or activity of JNKjpzonprising admnistering a
therapeutically effective amount of a sul phonam de of Formula | as defined
in claimi13 to a3%ubject }rromeewnd.hphapgfacegyicathecmpeshbPrackst @Fng to

claim 32, wherei nptdess dupatsediah gy Sl 8eted, eesnineanAnal rdHeserders, the

aut oi mmune di seases, _.cancer_oyf, cardi ovascul ar di.seases.
Examples, excluding comparative Examples.

33. A method for the treatment or prevention of a
disorder associated with the abnormal expression or activity of
JNK, comprising administering a therapeutically effective amount
of a sulphonamide of Formula I as defined in claim 13 to a

subject in need thereof.

34. The method according to claim 32, wherein the
disorder is selected from neuronal disofders, autoimmune

diseases, cancer or cardiovascular diseases.



