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activity of the JNK (JurPhrmaceitically ActivePuléenamideRarisativespect i vel y, and
which are therefore particularly useful in the treatnent and/or prevention
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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-
20 rounding tissue.

o 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.

25  Neuronal cell deaﬁh 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.

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



Neur onal death occurs via either apoptotic or necrotic processes follow ng
traumatic 5 nerve injury or during neurodegenerative diseases. Miultiple
conponent swiy@/283er ging as key players having a role in dcraoogisseur onal
programmed cell death. Anmpongst the corrpogents | eadi ng t o neuronal
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c- Jun becomed® -tgm e 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 prd-

25 ducethe 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.



phosphoryl ated and protein levels increase. Simlarly in rat PC 12 cells
deprived of 1o NGF, JNK and p38 undergo sustained activation while ERKs are
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pol ypeptide, i.e. JNK-interactin rotein | (JIP-1), which is a hiol ogical
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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-

25 tion process, substantial reprogramming of gene expression occurs.

Two subsets of effector Th cells 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 IL-13, which mediate B cell activation and differentiation.

30  These cells play a central role in the immune response. The JNK MAP Kinase pathway
is induced in Thl but not in Th2 effector cells upon antigen stimulation. Furthermore,



prehensi ve and expensive bi osynt hesis which consequently frequently renders
the resulting products fairly cost-intensive. The peptides are known to
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i sobutyl, 15 tert-butyl, n-hexyl and the [ike.
: * peptide inhibitors or antagonists are frequently viewed by the host body as in-

20 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 variety of dis-
eases, in particular of neuronal or the autoimmune system related disorders. It is notably
25  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-
30 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



"Aryl" refers to an unsaturated aromatic carbocyclic group of from6 to 14
carbon atons having a single ring (e.g. phenyl) or multiple condensed
rings (e.wooaypme hyl). Preferred aryl include phenyl, REPEBOGPI3S0
phenantrenyl and the like. "Cl-C6-alkyl aryl" refers to ¢ -C6-al kyl groups
having an aryI substituent, including 20 benzyl, phenethyl and the |ike. -
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ci nnnol i nyl , ferrsdemb @41@PW§FTCSEIWI wiship the QF]P tislaims phichckoé Bicorpbiagedr i dyI
pyrido[ 4,3 V@WBB?S PCTA0300101380 6 b] pyridyl, quinolyl, isoqui noI yl,
tetrazolyl, 8-tetrahydroquinolyl, 5,6,7,8-tetra- hydroisoquinolyl
purinyl, pt eridi nyI carbazol yI, xant henyl or benzoquinolyl. "Cl -C6-al kyI
het eroaryl " Tes follewing p@ag@shsmrkvde dafipitipns héﬁﬁﬁgl@Shmpdanglbhsub@t i tuent,
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-CH2CH=CH2) an refers to al kynyl groups preferably
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or "Cl-C6-al kyl aryl" or "Cl-C6-al kyl het eroaryl . 20 "Am nocar bonyl "
refers to th&idiecaliyl agl@efirRo Citaratkyd gedupshaviag dnacylisdestitient] dppduding

20  benzyl, phenethyl and the like.

“Heteroaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-
ring heteroaromatic group. Particular examples of heteroaromatic groups include op-
tionally substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl,
thiazolyl, isothiazolyi, pyrazolyl, 1,2,3-triazolyl, l,2,4-triazolyl, 1,2,3-oxadiazolyl,

25 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-bJpyridyl, pyrido[3,2-bjpyridyl, pyﬁdo[4,3—



ently hydrogen or Cl-C6-al kyl or aryl or heteroaryl or "Cl -C6-al kyl aryl"
or "Cl-C6- alkyl heteroaryl"”. "Acylam no" refers to the group -NR(CO R
wher e each WpoR2337& i ndependently hydro- gen or ".Cl-C6-al kydr/iBoworssar yl " or
"het er oaryl " or "Cl-C6-al kyl aryl™ or "Cl-(C6-al kyl het- 25 eroaryl™

"Hal ogen" refers to fluoro, chioro, brono nd i odo atons. WO 01/23378

PCT/ 000/01380 7 " Sul fon% refers to group "-S02-R' wherein Ris selected
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OLhor Wi se Conskavilgifttah SifleLt il Pihebeddt. mbfiflold kBl SUbRBLYENt - e

above set out grou
"het eroaryl " g@@ﬁrr@fbhm-bmopwa(dﬂyl b@HsG:ﬂisCHi)mlédle\Mldeh froml to 5

sub- stituents sel ected from the group consi sting of "Cl-C6-al kyl™
" Cl- C6-al kyl a k 1
" C2- C6-al kynyl " rnagre o QGA]@“%% g‘%ﬁé @%3’?9 haa?’ lngﬁblxg?ntoﬁéggg%nuatgms 'Fmd
quarter - ngr y afmmﬁlnamir%sltqu alkm;sl utisaturation, pveféirt edhmy;zl YIagnupg inchllde ethy-

"am nocar yl VAN eroaryl", carboxyl, cyan,
hal ogen, %1 cflrﬂ)(( lgrgﬁ{‘gm (lflil S U‘fl}dotyﬁ/{] %ul fonyl, al koxy, thi oal koxy,
tr.i hal orrethyl and the like. A ternat| vely said substitution could al so
conprise sit uatAcahsrefntmehemgh-b@(O)RgvhméaR isdluden €0-€-ARYE, iRyl gers-ri ng

“cl osure, notabl Vi i subs jtuents are 20 involved,
’ Idc a Clafy cto !#]'Cé "318{%#‘8

“thus form ng e. dri des, but al so acet als
t hi o- acetals, am nals formed by ring closure for instance in an effort to

obtain a prot é‘a&cb'lpe;y” ggfcrup: the Etwpn@ﬁéO)R whéﬂe)R melndey ‘Al @-Alallt, Safl”, “het-
"conpl exes" ref -t Sal L £0 e t he belowidentified conpounds
of fornula I atrﬁr e?: ?l%g P d%'%\‘ﬁé‘f"&éq andctivity. Ex- 25 anpl es of
such.salts i ncI ude, but are not restricted to acid addition salts forned
with in or gfani‘?é\lle(ndyﬁsefém tgythelgyahpe€hRovliers chiamdebyﬁ{-dbalkm ©r 8oyt or Shédtérgl i C

aci d, phosphor ri ,,ac‘L t.h g) lts formne th
or gani ¢ aci ds %‘b%ﬁ’ ! 610 Trlg%lhegeg?adh Ia’Fé ‘?%ﬁ%y %f"“%ﬁ}egl"#
acid, malic ad:ydvayfaframmp:‘le,aﬂetﬂoxyt;rahex;c phériosty and theikeC aci d,

“Alkoxycarbonyl” refers to the group ~C(O)OR where R includes “C-Ce-alkyl” or
“aryl” or “heteroaryl” or “C;-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”.

20 *“Aminocarbonyl” refers to the group —C(O)NRR’ where each R, R’ includes independ-
ently hydrogen or C;-Cs-alkyl or aryl or heteroaryl or “C;-Cg-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-alkyl” or “aryl” or “heteroaryl” or “C;-Cs-alkyl aryl” or “Cy-Ce-alkyl het-
25  eroaryl™.

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



benzoic acid, tannic acid, panoic acid, alginic acid, polyglutamc acid,
napht hal ene sul 30 fonic acid, naphthal ene disulfonic acid, and

pol ygal acwoepzsts aci d. Sai d conpounds can WO 01/ 23378 PedineBo@s®1380 8

al so be adm ni stered as pharmaceutical |l y,acceptabl e quaternary salts known
by a person skilled in the art, which specifically include the quartenary
ammoniumsalt of the for- mula NRR , R + 7' wherein R, R R is

i ndependent | YSUMPAYLO &IFTS to,gTRUR E:i" 2‘%eW§?F‘,“ R-l&ﬁﬂﬁ‘iﬁf@f’%%ém{ erfetioarylne| udi ng
chloride, br @@Ldﬁmkyle,dms-ad@raduwhmea iti dAREHs QN ah ESORCPELBYY, 3El-bgnat e,

sul fonate, phosphate, or carboxylate (such as benzoate, succinate,
acetate, gl yalkylard” ongfideaalkyl bgterpa®]l”f unarate, citrate, tartrate,
ascorbate, cinnanpate, mandel oate, and di phenyl acetate). "Pharmaceutically

active deri vediigy” feftbfb s dréupr 18 (GPRPAHAEInTHBlsel@ed radH,MC510:alkyP)  to the
recipient, is capabl e of providi directly or indirectly, the activity

n
di scl oseds 10“GieFepliyl” smweridﬁﬁkhagogém&@ —BOKFargaeup; sayhy, thetereardtuct s t hat

are obt ai nedsBYcaNIASHIRE ‘@, L0401 héRidafYFEr | C synthesis or a synthesis
conprising an 'erant1 osel eciﬁilveﬁ aesnt&ep, whéreby a sur- plus of one enantioner

in the order of at |east about 52%ee is yielded. |In the absence of an
enant i oner i c " Byealkaxy} refers toozsomns —Sri Shete R igeludess Gaileyrlioni of rod” emAet- do

however al sOg a3y ecl.08 qf bloY €CSE]-alR i hefFddrt? (PrefRired tHidiHkoR] Blolps 3
i nhi bitors. fQ%yt e su¥ p??%?l_\r/lg y, | t'svvéls_ %’ow foﬂd teﬁatesul for?a%%’ef)s
derivatives wmclude thiomethaxysthiogthpry, and hediksyi t abl e phar maceutical |y active
agents, by effectively nodulating, in particular by down-regulating

i nhi bi ting thebathi b &bty ; VAL bieliselolsriRAdy e dofinfilon oPiHeCH2) N Ar ?
S02 Y -T-il X R 20 The conpounds of formula | according to the present
i nventi on beindiyidual substiteenp itherabgve tet ovt eupsdikenalkyly ‘@lkengk'e“alyaylei n Ax" and

het - er oar yi o BégrdeEyT G5 ulals 5 pRiHgy b B ullen ARSI S8 0T O
Ct - C6-al kyl gitwents scloeted Gomiths/grphp emnsigting ofries-Ge-allohs f‘Ct-@_ts@thbaryl‘jp‘%b_- -
nt eger 1 r org GRRY tettbaity SCRICE MR IE A i, eddhafon ity 2"
01/ 2337819 CTdrhiBo @rod 3@ (uader-nary ammonium moieties, “acyl”, “acyloxy*, “acylamino®,

“aminocarbonyl®, “alkoxycé.rbonyl“, “aryl®”, “heteroaryl®, carboxyl, cyano, halogen, hy-

droxy, mercapto, nitro, sulfoxy, sulfonyl, alkoxy, thioalkoxy, trihalomethyl and the like.

Alternatively said substitution could also comprise situations where neighboring sub-

stituents have undergone ring closure, notably when viccinal functional substituents are

20 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 comjﬂexes of the
below-identified compounds of formula I that retain the desired biological activity. Ex-
25  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 such as acetic acid, oxalic -
acid, tartaric acid, succinic acid, malic acid, famaric acid, maleic acid, ascorbic acid,
benzoic acid, tannic acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene sul-

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



Ywthin formula | is an unsubstituted or a substituted 4-12-nenbered

saturated cyclic or bicyclic alkyl containing at | east one nitrogen atom

wher eby onewoistrisgen atom within said ring is form ng a hrcwiBesdbset he

sul fonyl group of formula | thus providing, the sulfonamde. 5 1n a

pr-ef erred enbodi nent of the present invention, Y is a piperidine or

pi perazine noi- ety according to the below formula (R6 )n. (Rs),,, |I; L~

N NL1 N L2 oftsqbf admipisisredes pharmaceticiyrceepiablequstesngsy salis knawn by apexson

i ndependent | y - AT | .
SkPNAGH Bt drf, Wﬁlfﬁ%ﬁ&lﬁ&hg Schideehe éﬂﬁe%%&%%% rts;ﬁ’t éﬁgg %'ert ut ed

consisting of H _substituted or unsubstituted C, -
or unsubst.i t ut @HacNRGB”.R]' k €nhereinBsR 1, Rifdsindenendandy bydrogen;, elkylcer Bizpl, kyny| |

substituted or Lhadted o - | . i enal Ly, cont ai ni 1-3
het - eroat ons aéllr‘?? 1{(§|tc%t§:|t° gltrllﬂgﬂt@g “ﬁxulgdgdcfc %@@#ﬁéf mﬁ@{e’e?j;%%lr t;og%e%l eﬁfh{g’ 5%% L2

ar e i ndependermethylsuléinats sdfohate,phokphaty; ongartsoxylatel (sichgs benzoatessustinmg, of
substituted or u itute ryl substitute r_unsubstitut ed

het er oaryl , araycg{é%,’ ?%ngﬁe@%fe %ﬁé?%?tgaﬁi%%-c%gaﬁm €, A5GEIR8fe, fHmagRQate,

-C(O -R3, - Grardelateland dipiEnkRcetatt)R3' C(O) R3; -NR3' C(O NR3' R3, -(SOR3, -
(SO2) R3, -NSO2R3, -SM2NR3' R3. Thereby, R3 and R3' are substituents

i ndependent |y . ected. fromth raup, C risin or .consi sti of |f,
substi tuted OI‘%SL"ISU g&ll &g %e%@%g?kvfer 'é’lf%f’fc”'f'ﬁ? ﬂ&ﬁ“ﬁ?{gfe}g&{lﬁrﬁ@d

C2- C6- al kenyl ,tosheastipient, éxctapibleiofpibetiing directiyeorihdiresiN) $hd dctit Ry dif€losed
unsubstitufed heteroaryl, 20 substituted or unsubstituted aryl-Cl -C6-al kyl,
substitutetd orrTMubstituted heteroaryl-C, - C6-alkyl. R6 is selected from
the group conprising or consisting of hydrogen, substituted or un-
substituted C “Phéatineric excasiSet)refetstto tlie produshsthatiaty sttaifed K3barpdskairily &4,

hal ogen, nitrao, .. Cél?no sul fong/l v OXO :O%_, sul foxg/, acyl oxy, thioal koxy
and n' is an iTERGERC PRBII Of ¢ Sypthesis somprting apenanyosslectve sigp, wherebyz gur-

PCT/ | BOO/ 0138 (lusld¥ of€ emintibmer ih@hePoriet dfALleadl aBER 5P R Ge ¢6ACENERA kheDbsdddB of |
present invention, Y is a rroli- dine, an azepan or a 1, 4-diazepan noiety

of the bel ow fA3CRYtigmerc s 15, facerpig pfoduc(sm usually obtained that do however also
15 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 suitable pharmaceutically active agents, by effectively modulating, in particular by
down-regulating inhibiting the action of JNK’s, notably of INK 2 and/or 3.

Ar’ I 1}1 (CH,)—Arf—S0;—Y
X R’

I

20 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; _

25 Rlis hydrogen or a C;-Cs-alkyl group, preferably H, or R! forms a substituted or unsub-
stituted 5-6—membered saturated or non-saturated ring with Ar';

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



NNN.. L or or In said noieties, L' is selected fromthe group

conprising or consisting of H substi 5 tuted or unsubstituted Cl-C6-al kyl,
substit utwodepessmisubsti t ut ed C2- C6-al kenyl, substi- tutedrasooomssauibstit ut ed
C2- C6- al kynyl, substituted or unsubstitufed cyclic C4-Cs-al kyl optionally
containing 1-3 heteroatons and optionally fused with aryl or heteroaryl; or

L' and L2 are independently selected fromthe group conprising or
consi sting ofY withn farmula kis o E‘Fs“m%?liat%’?%“tﬁ‘?%lz‘ a‘m%dcwchc

unsubsti t ut egrﬁ)@ﬁcﬁircgﬂ{ﬂkomﬁﬁﬁl%aﬁlas@n@xh&y%n atoth %E'chaﬁé'ﬁl %ﬂ%ﬂ?‘l kyl -
-C(O-0R3, - O)NR3 R3,
-(SOR3, -( smt;mmm Rsrmngsac!mﬂasnmhe snﬂfemdtsyoupmj fmlﬂahusamvx
substituents Ir_}‘q 9‘%’8‘&1? ntly selected fromthe group conprising or
consisting o I'tuted or unsubstituted O -C6-al kyl, substituted or
unsubstituted C2-C6-al kenyl, substituted or unsubstitut ed aryl,

substitut éd & apustomied pnxbgdmmm:ftﬂmm@ﬁeyﬂ invengion, Jhista pipFridihe or piperagine mioi-ut ed
aryl-Ct-C6-a >ﬁc¢o§1ﬂ9§&fh£ﬂ£l@$f&‘imﬂw3l‘|bs“tUted het eroaryl - Cl- C6-al kyl. R6
is selected Kiiika group conprising or consisting of hydr ogen,
substituted or un- substl(nfged G - C6-al kyl substltutﬁgk unsubsti tuted
Cl- C6- al koxy, OH, hal ogen, i nltro, cyano, sulfonyl )r(' =0, sul foxy,
acyl oxy, thioalkoxy and n""is an integer fromO to 4,7 20 preferably O.
Most preferred azepan gr a 1,¢-djhzepan noieties ang those wherein, L' is
-NR3'R3, wth R3 being hydrogen and R3' being a Cl1-Cl2, Preterably

C4- C6- al kyl V\/ni ch is optrom= ally substitatted with cyC‘I—UaI kyl, aryl or

het er oar yl ou of the above nentioned arvl or up

houl - ant | ool i BReRy PSPPSR0 Faeimimprateny et ety oct e
fr gm substi Id t othediréh bthtrgid;ﬁ?ﬁdolﬁpﬂd cfﬁg oﬂ:mﬁ@uﬁg dﬂsﬂt,,shbdﬁmtéd ¢r£)unhms@uﬁfeﬁd IQ4lCe- o V\D
substituted or unsubstitute oxy, substituted or unsu

01/ 23378 pcTrkp8bgaRisd or &‘1“2%‘1“!% Eacdf%@ﬂ %%FWF‘* orpsuhstiptpdLer-Gosr |
unsubst i t ut eghk{zd1 abamk¥doH unsibtifeed @sne @ATHAky! GMEbRUIS bR 1-3 het-

Ct - C6- al koxycar bonyl aryI car boxyl , ano, hal ogen'a pydroxy, nitro,

~sul fonyl, suFIP't‘)twlsa@ @%HWW teoaryd; @ Iy an Li@r mdspeadertly could
forma 4-8- ”?em%d%n%%%%dmsﬁﬁhg&@n&ytkngwfsm?shmtél &mﬁbkmhteawp, like

triazolines, tetrazolin€s, oxazolines, isoxazolines, oxazoles or i Sox-

azoles. In as‘%bﬁt@fl@ﬁ Pémsﬁhmﬂﬁmmﬁ ark CrL s rlpinhetreriin-G-aoieFia)r e d

sat urat eds Cypgel o )ajékyd:&dﬁ_ ORI A, DGR 2e@)R? LNRICTONICTS, ((JOR3PY esent

i nvention aI30| es eQ trlcal I soners, the optl cal actlveform;
enanti oners, (Sﬁzﬁtéisébﬂer o%rrpounds according to formula I, as well as
their race-

Thereby, R and R¥ are substituents mdependenﬂy selected from the group comprising

or consisting of H, substituted or unsubstituted C,-C¢-alkyl, substituted or unsubstituted

C,-C¢-alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
20 substituted or unsubstituted aryl-C;-Cs-alkyl, substituted or unsubstituted heteroaryl-C;-

'Ce,-alkyl.

R® is selected from the group comprising or consisting of hydrogen, substituted or un-

substituted C;-Cs-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,
25 preferably 1 or 2.



10 mates and al so pharnaceutically acceptable salts as well as the
pharmaceutically active derivatives of the sul fonam de derivatives of
formula |. vwoefssrsed Ar' and Are in fornula | are those t rET/B0S1330

i ndependently selected fromthe group corTorl sing or consisting of phenyl,
thienyl, furanyl, pyridyl, optionally substi- tuted by substituted or
unsubstituted Cl-C6-al kyl, like trihal onmethyl, substituted or un 15
substituted O Acsordingdyd furtherrefored e@bm&anﬁmwv@w@em Aqapplli-
substituted or t | am no,

am nocar bonyl , H:'E aﬂ@?&oﬁgége%lonyg ary %g%%?ﬂ%ano hal o, hydroxy,
nitro, sulfonyl, sul foxy, acyl oxy, C(R‘ljtts- th| oal k- oeﬁe The nost preferred
Ar' is a substituted ¥ nyL; e.g. a4 chl or ophenyl , erophenyl

hydr oxyphenyl , al ko oheniyl , pyri 4-di hydr %éy“h‘el\{‘
t hi oxo- di hydr opyri di D or its tautomgr, pyrazol® whil tthe nost
preferred A? is an ungystituted o 'Lt1uted t hi enyl or furanyl group.
Where Ar' is a 4-chl ofOphenylar nitrophenyl hydrexyphényl, al koxy phenyl,
pyridy], 3,4,-dihydroxyphenyl, thioxo- dlhydropyrldlne or |ts t aut omer,

pyrazol e group | SoichLEf € |

thi enyl or furziinnéfdﬁglgﬂi La%’% Pl(%t Pgthég? Eﬁg%xgﬁ?%%lcoﬁm ?ﬁguzbﬁbesent
invention i § raite(tm'dlnswsuﬂu&dﬁjmﬂikylasubstﬁutdéor wushbstitited %@E-&lkﬁn . Substi
substituted or ubst I eri di 3378 / 1.B00/ 01380
12 (Rn. L1 NPt RS ﬁ‘y%&&p-@ralkw - SR ém\%/\‘\gs 6"@&3’8‘&? galkyly o
more preferr edom’dmnly conndinig 1{3Mtsodtdns aid djﬁoﬁkﬂryi fusddi wi ﬂﬁa@?&%ﬁk&ﬂyﬂ&

formula I, i s chI r is hydrogen, nis 1, Are is
thienyl, Yis E‘ dI\IrL Rﬁﬁ@?@ﬁydﬁﬁ §°mt%9ﬁ°bap CQIEPTISINE GREARTItag O bt | ¢
group cont ai ni Bgudd bedBuBALREBaryD Etfstituedda? hﬁsﬁsﬁtﬁte&b@ﬂeﬁ)aﬂl NByl-QetNflkyl,

preferablyfus dvmt a _substituted or _unsupstitut rou a
- benzotri azd?e PFS' ey - E)- (B]ilp W%bﬂg 3 BaRtié/‘Rs &Q)Rgent

sel ected from Nké )m{?ﬁo OV RIOPR? CRIZD)L,RY Lg@mﬁl@vbstl- Io tuted or
unsubsti tuted ary@substllttgt)ed gr ts??\{subst ‘tuted heteroaryl, substituted or

unsub- .sti tut e I -g:l al kyl , substituted or unsubstituted
het er oar y! - r%}{yk | an are substituents independently selected from the group compnsmg

or consisting of H, substituted or unsubstituted C;-Cs-alkyl, substituted or unsubstituted
C,-C¢-alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,

15 substituted or unsubstituted aryl-C;-Cs-alkyl, substituted or unsubstituted heteroaryl-C;-
Ces-alkyl.

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

cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy, thioalkoxy and n’ is an integer from 0 to 4,
20  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,-C2, preferably C,-Cs-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
25  atleast one of the groups selected from substituted or unsubstituted C-Cg-alkyl,like tri-
halomethyl, substituted or unsubstituted C,-Cs-alkoxy, acyloxy, substituted or unsub-



Said aryl or heteroaryl groups may optionally be substituted by hal ogen,
hydroxy, nitro, - sulfonyl, e.g. a trifluoronethylsul fonyl group. Specific
exanpl es wooresspdunds of formula | include the foll ow n§CTIB08B1380

4-chl oro- N-[ 5- (pi perazi ne-1-sul fonyl)-t h'lophen- 2-yl -met hyl ] - benzam de

4-Chl oro-N-{5-[4-(3-Trifl uoronet hanesul f onyl - phenyl am no) - pi peri di ne-| -sul+
onyl ] - thiophen-2-yhnet hyl - benzam de_4-chl or o-

N-
5-1 (4- pyri di Bitpted T(E}eﬁu&%)’ln;"rbsﬁt}"{eﬁ9&%]1%’1“}‘?41?2396‘2&%3’.1, dmingtapylppinenzani de
0

2 ; Ce- ; .
4-chl oro- N-[ ?Igln{ofﬁlrlx()%’fclku%r%%og r}\(g%r?/?rsyé,i a;?g'r(fa(rjbioﬁyll’ ?};/a]nj)’shtﬂ ofggr#%y ﬂoﬁ?”enrl\tf%- yl ) met h
yl ] - benzam edfonyk sulérxy, §-Cq-thipalldoxy] 4- (tri f | uor omret hyl ) phenyl ] pi per azi n-
I -yl) sulfonyl)thien-2- yl]nmethyl}benzam de 4-chloro-N-({ 5-[(4-

2-ni trophen i1 2} e 521 zam de
fm ni trophe ég:s\% R )@Otfg%%fogél%&%mrmﬁﬁsh shertbefda satREWchic alkyl HERE
4- chl or o- M- ( ¢dalkyligroup, hike wiapelings totrsizplines ixazalinesy ispxazolinasy¢xiazoleeor-isoxy | }
rethyl) - bengAROf ituchhl Quddhin € 4o 72 b b D81 Rhlhic suurme cy-

yl ] sul fonyl }thien- enzam

4- chl or o- N- [ ¢lic dlkyl 1ing cbnteing Pehuitrpgonpitemes.azi n- 1 -yl ] sul fonyl }
thien-2-yl)nethyl]- 5 benzam de 4-chloro-N[(5-{[4-(2-0x0-2

LTdin N 1 - d
3l or o- 16 Phe FESpht BRREh AR ichidds bl el e oficel Eéat 22 €€
-yl ] sul fonyl #nahﬁemerzrdiwe)'mekmf]cbmpgmdsd_ecotﬁng to formula I, as well as their race-

oot 77Ol Lingich bt ARV fafthdbe ik BLBytab R RS Gleflad ik phiimab A S8 2V
[ 4- ( 2- t hi en- @erivhattdsyif }heisplfonamide deriyhtives bf formptith It hi en- 2-yl ) net hyl ] -

benzam de 4-chloro-N-[(5- f [4-(3,5-dinmethoxyphenyl)piperazin-|-yl] .

| f |} thieRn- I t ) - - - f
[SZ ( g%l %hexgﬁ%%ﬁ%r; %}laﬁie{?glzﬁoﬁ&‘?a5?{%@%%%%9‘{4#%“%@’%&%%9% t-h? benzam de
?- f]hls 8|r ]9;)#- I[ grﬁu;; {;&fqn_lprgsﬁlglml bblmsylh | pgl efloyﬁe)'xpl, fodengl; . ifurarilyl, pyridyl, optionally substi- .
N ({5 (4. %e%]’%alba i sﬁésrﬁé‘zt%‘ﬂ%‘f‘%b%%t&‘ °§ortrzifl¢%a?¥ﬁléﬁ‘e Sribalamethyl, substifuted (LW henz ani d

e 15  substituted C,-Cs-alkoxy, substituted or unsubstituted C,-Cg-alkenyl, substituted or un-

substituted C;-Cs-alkynyl, amino, acylamino, aminocarbonyl, C;-Cs-alkoxycarbonyl,
aryl, carboxyl, cyano, halo, hydroxy, nitro, sulfonyl, sulfoxy, acyloxy, C;-Cs- 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

20  or its tautomer, pyrazole while the most preferred Ar” is an unsubstituted or substituted
thienyl 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.

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

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



4-chloro-N-[(5- {[4-(2-phenylethyl)piperazin- | -yl]sulfonyl}

thien-2-yl)nethylj- benzam de 4-chloro-N[(5- {

[4 (4-f 1 uor woanzydzg pi per azi n- 1-yl ] sul fonyl }t hi en- 2-yl ) met hytimobrensrn de 25
4-chloro-N-[(5-{[4-(2- cyanophenyl)plpera2|n 1-yl]sul fonyl }thien-2-yl)nethyl

]~ benzam de

4-chloro-N-{[5-({4-[4-chloro-3-(trifluoronethyl)phenyl]piperazin-I|-yl}

sul fornyl)thien- 2-yl]methyl) benzam de 41Rﬁloro N-[(5-

{[4-(3-piperidin-1-yl propyl) pi perazi n-1- yL}squonyI}thlen 2-yl)met hyl ] -

benzam de

4-chloro-N-({5-[(4-{4-chl oro-2- nltropheNyI}plperaZ|n 1-yl)sul fonyl]thien-2-

yl } met hyl ) benzami de WO 01/ 23378 PCT/ | BOO' 01380 @4 4-chloro-N-[(5-

[ 4- (6-net hyl pyridin-2-yl)piperazin- |- -yl] sulfonyl } thien-2-yl)nethyl]-

benzami de 4- chivdrersb)R{ 15, L| andHyfdiroasyabevpdefimgdpi per i di n- 1-yl ) sul f onyl ]

thien-2-yl } methyl)- benzam de 5

N ({5-[(4-benz i i 4- chl.oro zam

e -4 chi or o N p oRFEreftrg bi¥udilad U SiishiiRioE alotalile Wosdrafa S0 KRR

-yl ) pi peri di n- ]Aryis]45¢hl¢mﬂ;dnygxmlﬁj Rﬁasﬂ&yﬁfégmwnylll Affrig ehilenglE Y is

N- ({5-[ (4-benzyl pi peridi n-1-yl)sul fonyl]thien-2-yl

met hyl ) - 4- chl or obenzani de 4-chl oro-N- (f5-[ (- oxd-1 -phenyl -1, 3,

trlazasp|r0[4 5] dec-8-yl)sul fonyl]thign-2- tx yl}nethyl)benzam de

-chloro-N {[5-({4-[2-(nethyl anilino)-2\oxo |4 pi perazin-1-yl}

ul fonyl )t hiSen-2- yl ] net hyl } benzani de 4- chT or o- Nt '

I[ ]5 ({4- [hydrow{eﬁbpnémmMLmh]sﬁhaﬁﬁéréd eychc gi&;p%uﬁtﬁ |3)];ett'Hr§£m§s pref-

met hyl } benzanm de 15 4-chl oro- N cyanopyr azi n-2 |pera2|n-
-yl 1 sul f onyFErplyairigsplorine. bewepys Ftablﬂéhieémlﬁ’ea subgtinigd er wsplmn[tq
5l tropyri di Ngdnifl d g RIREFRARA1e; br LYE () 1004 efen- 2-y1) methyl)

benzam de 4-chl oro-

_‘<"““U7 -hOO'“"’

Bh

5-({4-[3-chlor Li.fl uor onet hyl ridin-2-yl]piperazin-1-yl
[sul 1££)nyl[) 20 t Frgppgé{ ﬁg%ﬁw}u}tgéﬁ% the grozp ]cg)mgnsmg or consm%mg}of substi-

4-chl or o- N[ 5Tt{téd40r[u§sﬁﬂsﬁfuiédlb9§10§m§th¥ﬂea BY (uhstibRitded hétpxjogr@f Abstitdted/dunsub-
sul fonyl ) t hi en- X d;l } benzam de
stltute aryl-C; -alkyl, substituted or unsubstituted heteroaryl-C,-Ce-alkyl.

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

Specific examplés of compounds of formula I include the following :

15
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-yl)sulfonyljthien-2-yl } methyl)benzamide
20 4-chloro-N-[(5-{[4-(4-fluorobenzoyl)piperidin-1 -ylJsulfonyl} thien-2-yl)methyl]-
benzamide
4-chloro-N- {[5-( {4-[4-(trifluoromethyl)phenyl]piperazin-1 -yl}sulfonyl)thlen-Z—
yljmethyl}benzamide
4-chloro-N-({5-[(4-{2-nitrophenyl} piperazin-1-yl)sulfonyl]thien-2-yl } methyl)-
25  benzamide



4-chloro-N- f f5-({4-[3-(trifluoromethyl)pyridin-2-yl]pip erazin-1-yl }
sul fonyl)thi en-2- yl)nethyl}benzam de 25

4- chl or o-wofot/233f8 4- (2, 4- di f 1 uor obenzoyl ) pi peri di n-1 -yl ] pgkisvapisss hi en- 2-yl)
met hyl ] - benzam de nmethyl 5- {4-[(5-

{[ (4-chl or obenzoyl ) am no] net hyl }t hi en- 2- yI ) sul fonyl ] pi perazin-I|-yl}-
7-(trifl uororrethyl t hieno 2-b] pyridi ne-3-carboxyl ate ethyl

2-{4-[ (5-{[ (#akrEsNold éﬁ@o{ﬂrwgmmme#%}ltlmlbﬁlf@ ﬁbl%?ﬂ&ﬂwﬂ}y@r per azi n- 1-yl
) -5- 30 cyapendmimt hy!l ni cotinate

4-chl oroN-{[5 5-cyn-4, 6-bi s(di met hyl ani no ridin-2-yl]piperazin- lyI}
- sul fonyl )tmcgfvnz (31t @yugoybpiperazind eylisp mﬁgly Worthlbedeaddo 15
4-chl oro- N-

{[5-({4-[6- rréjt )?0- [65[ # f 4-h drox lhenyl}p | ng?.lr?d]zu ?n]yr}l pg%%' Pﬁwply);l } sul -

f onyl ) t hi &n- Benzhinidet hy| )benzar nide tert-butyl 4- [(5-

[ (4 chl or obepz gt d RIF B RS oty Zyidtn Hp LAY L AIRELAF iGe2! ~

car boxyl at e
2- {4-[ (5- {[ ( $Dmbthyl]-bbezamidel ) am no] met hyl }t hi en-2-yl ) sul f onyl ] pi perazi n- 1-yl

D o AR oo R s

1-yl } - 1- et hyyDméth{lseasanide 0xo- 1 d| hydr o[ 1, 8] napht hyri di ne-3-carboxylic
acid 7-

(- chi 9P obnbloy Yk Hoy iy Pimr DG d sy ety ) 1
-ethyl - 10 6pddzitaide- 4- oxo- 1, 4- di hydr oqui nol i ne- 3-carboxylic acid

4-chloro-N-[(5-{[4-(2, 3-di hydro- 1, 4- benzodi oxi_n-2-yl car bon I?ﬂg 5)era2|n I
-yl ]sul- fon csllprﬂ-lé!r[(%{[ﬁ(%%%%ﬂ%‘é}ﬂ)?maa@- -Yljsulfonyl}thien-2-ymethyl]- -
4- chl or oN-{ [ Bendmlidk ( 2E) - 3- phenyl pr op- 2- enyl ] pi per azi n-1-yl } sul fonyl ) t hi en--2

-yl]- nethyl }benzam de 15
4-chl oro- N- [‘Q-ShlP{MN([@- HAdhptdimethoryppenybpiperagint 1-yYljulfonylbthien)2- Yjraethyl}-

2-yl)meth gm de
4- chl oro Z)Q 3,4,5-trinmet hoxytphenyl ) pi perazin-1-yl]sul fonyl }thien- 2-
yl)- methyl] gmerN (95 {[4-(cyclohexylmethy piperazin-1-yl]sulfonyl} thien-2-yl)methyl]-

N-[(5-{[4- (45&1;&{.‘ ytyl benzyl) pi perazi n-1-yl ] sul fonyl }thien-2-yl }methyl ]-4-c¢
hl oro- 20 benzam e 4-chloro-N-[(5- { [4-(4-fluorophenyl)piperazin-|-yl]
sul fonyl } t4ckoro2N(5) tfa( Bryriethox phenplipipkrazin-i fyil jouiforyd }iign-2-yl)methyl}-
{[4-(2- hydrog%gheggl )pip erazin-1-yl] sulfonyl} thien-2-yl)nethyl]-
benzam de
20  N-({5-[(4-benzylpiperazin-1-yl)sulfonyl]thien-2-y1} methyl)-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)methyl]-
benzamide
25  4-chloro-N-[(5-{[4-(2-cyanophenyl)piperazin-1-yl]sulfonyl} thien-2-yl)methyl]-
benzamide
4-chloro-N-{[5-( {4-[4-chloro-3-(trifluoromethyl)phenyl]piperazin-1-yl} sulfonyl)thien-
2-yllmethyl}benzamide
4-chloro-N-{(5- {[4-(3-piperidin-1-ylpropyDpiperazin-1-yl}sulfonyl} thien-2-yl)methyl}-
30 benzamide
4-chloro-N-({5-[(4- {4-chloro-2-nitrophenyl}piperazin-1-yl)sulfonyl]thien-2-
yl}methyl)benzamide



25
4-chloro-N-{[5-({4-[4-(trifluoronethyl)pyridin-2-yl]piperazin-I|-yl}sulfonyl
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e 4-chloro- I\I-beﬁzz,{rmae(pl peri di n-1-yl sul f onyl )th| en-2-yl ] methyl ) benzam de
WO 01/ 23378 PCTI 1 BO0O/01380 16 4-chl Orop?@&}n &_ gl napht hyl ) pi per azi n-
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[ 4- (3, 4-di chl qg.pphagy! ) pi perazi n- 1 yl'] sulfonyl } thien-2-yl )methyl]-
benzam de 4-chloro-N- f [5-({4-[3-(trifluoronethyl)phenyl]piperazin-1-yl }
sul fonyl )t l5i e®N-p{5- WBI}ZIWIPWHM}melﬁByl]Men-Z-yl}methyl)-4-chlorobenzarmde

T RS TS by

[ 4- (2- et hy| phisey-R)ydinptindjbemeatiidd | sul f onyl } t hi en-2-yl)met hyi ] - benzam de
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N-[ (5-{[ ( 1R, 4Ry {&-&ksrmiriperidip-LyDsnifonyilthies- 2yl methyl)-4-chlqrpbenzamids) | t hi en- 2-
1) met hyl ] - 4- abdhbsre e (Ea{(E-6£o- -H{7, S triRaspiy &l 1L sul f onyl
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t hi en-2-yl) ety L -2 -1- _
N-(4-chl grz)phe%:ldrb %m{d? ?Igetgilgm ém %jFﬁ?e(ﬁyé]pfp&agennz?,lr%s%lg’zngpﬂuen%)p| perid

in-1- yl'] sul Y5mg de y| ) acet ani de 4-chl or o- N- ({5- [ (4- hydr oxypi peri d
n-1-yl)sulfo _@13-(44.

I[4 (4ya2:e'ltJ yl pﬁgdr%c{r% per gﬂi ﬁy@%xgﬁgﬁsﬁ?ﬂ%ﬂﬁdﬁﬁ\g[ y%mfgn)f'&/[ﬂ“]en- chI or o-
benzani de 20 41]mthaf}<bewmde

1 et iyl 1Ben A e G SRR P s "-’f*%f&@“h A s by

:

-yl ]sul fonyl } betriamide?- y| ) net hyl ] - benzam de N-

L RO e A e

H-i ndol - S-yl ) aenzamjdei peri din-1 -yl } sul fonyl)thien-

4-chloro-N-{[5-({4-[3-chloro-5-(trifluoromethyl)pyridin-2-yl]piperazin-1-yl} sulfonyl)-

20 thien-2-yljmethyl}benzamide
4-chloro-N-{[5-({4-[5-(trifluoromethyl)pyridin-2-yl]piperazin-1-yl} sulfonyl)thien-2-
yllmethyl}benzamide
4-chloro-N-{[5-({4-[3-(trifluoromethyl)pyridin-2-ylpiperazin- 1-yl} sulfonyl)thien-2-
yllmethyl}benzamide

25 4-chloro-N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-1-yljsulfonyl} 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-yl)sulfonyl]piperazin-1-y1}-5-

30  cyano-6-methylnicotinate
4-chloro-N-{[5-( {4-[5-cyano-4,6-bis(dimethylamino)pyridin-2-yl]piperazin-1-y1}-
sulfonyl)thien-2-ylJmethyl}benzamide



yl ] met hyl } - 4- chi or obenzam de

4-chloro-N-{[5-({4-[ (phenyl acetyl )am no] pi peridin-I -yl)

sul f onyl )WOpu283B-y| | - net hyl } benzam de 30 PCT/IB00/01380
4-chloro-N-[(5-{[4-(tetrahydrofuran-2-ykgarbonyl)pi perazin-1-yl]sul fonyl}th
i en-2- yl)methyl]benzanm de WO 01/23378 PCT/ M0/ 01380 17 4-chloro-N-[(5-

{
hl d | hi | hyl] -
benzan de.4 ERPBPRECT (IS PR Ttetrorpmae e Amaere b ¥ T ony
Rl“[(e?s {Z[leﬁﬁ mhbn-zly: iy ul f onyl 1t hj en-2-yl ] e
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4-chl oro- N- [cgﬁfo§§14te(4 chl orobenzoyl ) pi peri di n-1-yl]sul fonyl }thien

2-vl
RPN e w 2 @ichlorshgnsStppnime ) tisa- 2y iyl et 1 o N

{ [5-({4-[bengyl m&gwokg%ﬂ@bmlﬂﬁﬁxﬁhaakm&ym&@nyl )t hi en-2-yl ] met hyl )
-4- chl orobenzam d
N-{ [ 5- ({ 4- [ - {#l({t#chlosrbsprroBgminolmethyl) thicot2-¥)splfpmylipineraginnl-yiyyi-pylk-f ony! ) -
|

[5
t hi en- 2-yl len-2-yl- |
H pyr azoly ]3 W%’lg’??é ?9&? lcé;h%&ﬁﬁ?#l%%cé’%do%yﬁ wl ) met hgl ] benzam de
4-chl or o- N- [7% 51-|{(§'4E(G—Zhlbr@eao@l)ammo]methyl}tluen-2-yl)sulfonyl]p1peraz1n— -yl}-1-ethyl-
pent anet hyl Z0 e hi.en-2- yl ) net hyl ] benzam de
B oy ok %?@‘ ‘%f)ﬁ?ﬂh‘{éﬁg %‘%‘X‘fl %'% Z??Dgy(g%éepa(g | -yl]sul fonyl)
t hi en-2-yl) MEIhItth-]N-[(Be([@@;S-drhy% -1,4-benzodioxin-2-ylcarbonyl)piperazin-1-yl]sul-

4-chl oro- N- 4- 0X enyl ) -1H pyrazol - 3-yl ] pi peri din-1 - yI)squ
onyl)- thi e%l’lﬁ'lﬂﬁré ﬂ}%@?@éﬁ]

N- ({5- [ (4- amidniore-mi- uero{d{om)ésphh%riwmaénmﬂsip&amﬂ-IWI}sﬁﬁbﬁmmleﬂz@ﬂuLOr obenzami

de 4-chloro-
phenyl -1, 2, 2™ &&1‘%&"51135 yl ) pi perazi n-1-yl ]sul fonyl }t hi en- 2-

yl') met hyjs] bﬂ%ﬁﬁ%&lﬁ (8[4-(3-phenylpro iperazin-1-yl}sulfonyl} thien-2-yl)methyl}-
4-chloro-N-[ (5-{[ 4- %2 phenyl etﬁ R’;))Il,perl di n- 1 yl ] sul fonyl))thl e]n 2-yl) met hyI
]- benzani d@<ugamifesr o- N- ({5- [ (4- hept yl pi per azi n- |

-yl) sul f onylaldhlréNe-R5% &W,ﬁﬂrﬁ&ﬁ@@ﬁlﬂxﬁﬁpxp&mn— 1-yljsulfonyl}thien-2-yl)-
4-chl oro- I\I-({Shy'[ug?4 oct yl pi perazi n-1
-yl) sul f onymet €l met hyl ) benzamide N-[(5 - { [4-(1 H1,2,3

-benzotri azgfcs J{wt&@h@ﬁfy@ﬁy—ﬂmﬁ&hnﬁwyi]anwny}}méne@.ygmxﬁum%t dhtdrb- 4-

20 benzamide
4-chloro-N-{(5-{[4-(4-fluorophenyl)piperazin-1-yl]sulfonyl} thien-2-ymethyl]-
benzamide
4-chloro-N-{(5-{[4-(2-hydroxyphenyl)piperazin-1-yl}sulfonyl} thien-2-yl)methyl]-
benzamide

25  4-chloro-N-{[5-({4-[4-(trifluoromethyl)pyridin-2-yl]piperazin-1-yl} sulfonyl)thien-2-
ylJmethyl}benzamide
4-chloro-N-[(5-{[4-(5-cyanopyridin-2-yl)piperazin-1-yljsulfonyl} thien-2-yl)methyl]-
benzamide
tert-butyl 1-[(5-{[(4-chlorobenzoyl)amino]methyl}thien-2-yl)sulfonyl]piperidin-4-

30 ylcarbamate
4-chloro-N-({5-[(4-phenylpiperazin-1-yl)sulfonyl]jthien-2-yl} methyl)benzamide
4-chloro-N-{[5-(piperidin-1-ylsulfonyl)thien-2-yljmethyl} benzamide



30 chl orobenzam de 2-(5- { [4-(1 H 1, 2,3-benzotriazol-1-yl)pip
eridin-1-yl]sulfonyl } thi en-2-yl)-N-(4-chloro- phenyl)acetam de WO

01/ 23378 PCWOBBOg791380 18 2- { 1-[(5-{[(4-chl orobenzoyl )erimsojerasohy| }

t hi en-2-yl)sul fonyl ] pi peri di n-4-yl } -2H 1,2, 3-benzotriazol e-5-carboxylic
4-chl oro- N-[(5 {[4-(5-chloro-IH1, 2, 3- benza) riazol-1-yl)piperidin-1-yl]sulf
onyl } thien- @i‘get hyl ] benzam de 5 net hyl . ]

1-T(5-{[ (4- chI Pj{é‘h{h%ﬁnhﬁtmp1mménylﬁifpyﬂme@r%wﬂrpﬂpmbwmm yl}-
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di nal t
TSP Al (6 oo RPN ol B bl 1 ot o P v By 1

0
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(chl orobenzﬁmlu%'}'l’)méﬁvﬂbmam(dFS [ (4-{6-nitro-|H benzinm dazol -

%pl peri Cl n- . Qﬂér@bﬂﬁe@gﬂfk ELAE{?Z&WE E)dé F Y RENZ R, S8 yiypiperidin-1-
}

| or o- N- {5 [(4 Fmd
i peridin- yl].',dlfjasyl[}tﬂmgﬂ -hdvemmid® 30 y| }met hyl ) benzami de 4-chl oro- N-[ (5-

2h 1, 2, 3- LI RN A5 MR RS b eBat Yy ettt -2y coth Aypondangag Y | |-

N—[(S-{[4—(4-acetylphenyl)p1perazm— -yl]sulfonyl} thien-2-yl)methyl]-4-chloro-
benzamide

20 4-chloro-N-[(5-{[4-(3,5-dichloropyridin-4-yl)piperazin-1-yl}sulfonyl} thien-2-
yDmethyllbenzamide

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

benzamide
N-({5-[(4-benzyl-4-hydroxypiperidin-1 -yl)sulfonyl]t}nen-Z—yl}methyl)—4-chloro-

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

30 4-chloro-N-[(5-{[4-(’cetrahydroﬁxran-z-ylcarbonyl)piperazin—1-yl]sulfonyl}thien—z-
yl)methyl]benzamide

A'D
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20  4-chloro-N-{[5-({4-[5-(4-methoxyphenyl)-1H-pyrazol-3-yl Jpiperidin-1-y1} sulfonyl)-
thien-2-ylJmethyl}benzamide
N-({5-{(4-anilinopiperidin-1-yl)sulfonyl]jthien-2-yl} methyl)-4-chlorobenzamide
4-chloro-N-[(5-{[4-(3-phenyl-1,2,4-thiadiazol-5-y})piperazin-1-yl]sulfonyl} thien-2-
yl)methyl]benzamide

25  4-chloro-N-[(5- {[4-(2-phenylethyl)piperidin-1-yI]sulfonyl}thien-2-yl)methyl]}-
benzamide :
4-chloro-N-({5-[(4-heptylpiperazin-1-yl)sulfonyl]thien-2-yl} methyl)benzamide
4-chloro-N-({5-[(4-octylpiperazin-1-yl)sulfonyl]thien-2-yl} methyl)benzamide
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-4-

30  chlorobenzamide
2-(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl}sulfonyl } thien-2-yl)-N-(4-chloro-
phenyl)acetamide
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3-[(trifiuorommimy 2 ibkr hid8Tchéli I | -yl
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| ) sul fonyl }t hien-2-yl) 1yl') benzam de 4-chloro f
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L) G 1 y1) ST (T Ani b D oA C AR prperiip-i-v)-
4-c

yl]
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S

- chl or 0- N- [ ( Sul{qnyl)thisns2-plimkthyl} benaatisieper i di n- 1-yl [ sul fonyl ) t hi en-2-yl ) meth
5 (a1 3o BT R b e LBt GOl Sem e 1)
ul f onyl ) t hi echl@drobtnzamiidey| } benzam de 4-chloro-N-[(5- f [4-(2, 3-di hydro- |
Hinden-5-yl aq Ak R gl Berboyhdmineln At} thden 3-si suffonylipiperidin-4-y1} - 1H-
1,2,3-benzotriazole-5-carboxylic '
1-{1-[(5-{[(4-chlorobenzoy1)arnino]methyl}ﬂﬁen-z-yl)sulfonyl]piperidi'n—4-y1}-IH-
20 1,2,3-benzotriazole-6-carboxylic
N-[(5-{[4-(2-amino-9H-purin-9-yl)piperidin-1-yl]sulfonyl} thien-2-yl)methyl}-4-
chlorobenzamide
4-chloro-N-[(5-{[4-(9H-purin-9-yl)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-
benzamide
25 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-({5-[(4-{5-nitro- 1H-benzimidazol-1-yl}piperidin-1-yl)sulfonyl]thien-2-
30  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 5 4-chl oro- N-[(5-
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thyl}-4- 10 chl orobenzam_ de N-[(5 g
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{[4-(3-benzyl an&f l

|no%5p peridin-|- quon?/ }}thlen l)rmttﬁll 4-chl oro-
benzani de 15-chloro-N-{ ({4—[3—propylamlmo piperidin-1-yl sulfonyl)th1en-2-yl]me yl

4-chl oro- I\l-[geﬁza{n[ge(pyrlmdln 2-yl am no) pi peri di n-1-yl ] sul fonyl }thien-2-yl)
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{[5- ({4- [#A- (4chiphd¥-{[;-&4\[B<Suiffluorepiciphanilinaipipendin-l ¢l }sulforyyljthien-2-

sul fonyl }thien-2- vyl ]net.hyl } benzam de 4-chloro-N-({5-[(4- {

[4-(trifl uoryﬁ‘]ﬂﬁg‘w)?%?ﬂ‘@di n-2-yl] amino }piperidin-1-yl)sulfonyl] - 20

t hien-2-yl} maéﬂ‘lt)‘l‘b)l*bé{[ﬂ(&{ﬁi[ﬂ-@diﬂteﬂiylamim)hﬁ[h(cﬂpipﬁridin-l-yl}sulfonyl)thicn-Z-

[ 4-(3-cycl oh 3}3’ draxyani | i no) pi peridin-1-yl] sul fonyl }thien-2-
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-yl )sul f onylghéthyien- 2- yI } et hyl ) - 4-chl or obenzam de 25
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ul fonyl) - thien- }/ net hyl ] benzam_de N

{[5-({4-[3- (%?hlm% ﬂ}-amthe?mwmndx -Hsplfgpyl]thien-2-yl} methyl)-
sul fonyl ) t higRs254d j met hyl }-4- 30 chl orobenzam de 4-chl oro-N-[(5-

{[4- (quinolin-5-ylam no) pi peridin-1- I]sulfo thi en-2-yl)nethylj -
benzam de V\E} ilgroIBUS- (PED- nmmssv pipegidip- bvﬁ%n{@nn}t[h(@—Z-yl)methyll-
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20  4-chloro-N-({5-[(4- {2-nitro-4-[(trifluoromethyl)sulfonyl]anilino} piperidin-1-
yl)sulfonyl]thien-2-yl} methyl)benzamide
4-chloro-N-[(5-{[4-(4-chloroanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]}-
benzamide ‘
4-chloro-N- {[5-({4-[4-(trifluoromethyl)anilino]piperidin-1-yl} sulfonyl)thien-2-y1}-

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

30  N-{[5-({4-[4-(aminocarbonyl)anilino]piperidin-1-yl}sulfonyl)thien-2-yl}methyl}-4-

chlorobenzamide
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4- chl or oN [ ( 5- N-H5({H-G-elerpapilingipineridin i avljsalfenyil Hbien-2tylmetifydlagnitroni en- 2-yl ) m
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benzamide

4-chloro-N-[(5-{[4-(4-hydroxyanilino)piperidin-1-ylJsulfonyl} thien-2-yl)methyl}-

20 benzamide
4-chloro-N-( {5-[(4- {3-[(trifluoromethyl)sulfanyl]anilino} piperidin-1-yl)sulfonyl]thien-
2-yl}methyl)benzamide
4-chloro-N-[(5-{[4-(3-toluidino)piperidin-1-ylJsulfonyl} thien-2-yl)methyl]benzamide
4-chloro-N-({5-[(4- {[3-chloro-5-(trifluoromethyl)pyridin-2-ylJamino }piperidin-1-

25  yDsulfonyl}thien-2-yl} methyl)benzamide
4-chloro-N-{[5-({4-[3-(1,3-0xazol-5-yl)anilino]piperidin-1-yl} sulfonyl)thien-2-
ylimethyl}benzamide
N-[(5-{[4-(3-tert-butylanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl}-4-chloro-
benzamide

30 4-chloro-N-[(5-{[4-(2-propylanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-

benzamide



ni trobenzam de 10 :
4-nitro-N-({5-[(4{3-[(trifluoromethyl)sulfonyl]anilino}piperidin-1-yl)sulfo
nyl ]t hi enWD 012378t hyl ) benzam de N-[ (5- PCT/IB00/01380
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- benzam de N-[(5- _ o _ .
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3- nitrobenzgm,de 4-nitro- {5 - RSP .
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yl) met hyl ) benpaginggbetamide o _ |

N- [(5-{[4%2, 4-di f [ uor obenzoyl ) pi peri di n- 1-¥I lsul fonyl }thien-2-yl)nethyl]-4-
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met hyl ) benza e

N-{ [ 5- ({4~ [ 3NcAB+e4-[{Paznimapydidini2-ylyradipe Jpiperidingi -1} splpuyl)thien-2+ ) nkeithept} -4-

2-yl] met Eﬁgl }-ﬁ- gi trobdenzam' de 30 _
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2-yl'] - met hy N-ig@fagi  t'ebiphfeni]-3 A88riR0 Jpipefidinloy IsuB6hy1} thikn2~ylirhatyl MN4- {

[ 5-({4-[3-(neth Lsulf yl )anilino]piperidin- | -yl } sulfonyl)thien-2-yl]-
net hyl }benzgﬁ?lf}%’ ?ﬁ‘zfmtadé-({4-[3-(am'nosu| f onyl ) ani | i no] pi peri di n-1-yl}

sul fonyl ) t hi BiR(2{M-(Brehb)Aditind)pipéridin Detigdfongs tierByiyinlethy] -4 chidro( { 4- [ 3

-(am no car b‘gtgélg&lﬁgl |l ino] piperidin-1-yl } sulfonyl)thien-2-yl] nethyl } -3-
ni t robenzam i Mrtro-N-({ 5-[(4-f 3-nitroanilino} piperidin- |

-yl) sul f aay! ichiogN: A} (pyRhidid-2 Y RiaARd Yhipeedin-3=y]st ety N thieR2- - -
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benzam de STH?I’FT“B‘-"]RI- {[5-({4-[2-(trifluoronethyl)anilino]piperidin- | -yl }
sul fonyl ) t hi gRniérotN} {{5-({4-[4-(morpholin-4-ylsulfonylanilinoJpiperidin-1-yl} sulfonyl)thien-2-
yilmethyl}benzamide

4-chloro-N-({5-[(4- {[4-(triftuoromethyl)pyrimidin-2-yl]amino} piperidin-1-yl)sulfonyl}-
20 thien-2-yl}methyl)benzamide .
4-chloro-N-[(5- {[4-(3-cyclohexyl-4-hydroxyanilino)piperidin-1-yl]}sulfonyl} thien-2-
yl)methyl]benzamide
N-({5-[(4-{3-[(butylamino)sulfonyl]anilino}piperidin-1-yl)sulfonyl}thien-2-yl}methyl)-
4-chlorobenzamide
25  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-
30 chlorobenzamide
4-chloro-N-[(5-{[4-(quinolin-5-ylamino)piperidin- 1-yljsulfony!} thien-2-yl)methyl}-

benzamide
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- benzot hi en- 1’ﬁ no] pi peridin-1-yl}sul fonyl)- 25

thien-2-yl] rmﬁlhrxlﬁ 13- gﬂh@%ﬂ%ﬁ%&%&] l?eﬁ&iﬂq(ﬁ}ﬁushﬁmwzlﬂ-l nden-5
yl am no) pi peri di n-1- onyI }thien- -

{
y
t
[
b

methyl} benzamxde
4-nitro-N-[(5-{ [4—(2-phenylethyl)p1pendm- -yl]sulfonyl} thlen-Z-y])methyl]benzarmde
20 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]suifonyl } thien-2-yl)methyl}-4-
nitrobenzamide .
N-[(5-{[4-(3-benzylanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl}-4-nitro-
25 benzamide
4-nitro-N-{[5-({4-[3 -(morpholin-4¥y15111fon yl)anilino]Jpiperidin-1-yl} sulfonyl)thien-2-
yllmethyl}benzamide
N-[(5-{[4-(2-aminoanilino)piperidin-1-yl]sulfonyl } thien-2-yl)methyl]-3-nitrobenzamide
3-nitro-N-[(5-{[4-(pyrimidin-2-ylamino)piperidin-1-yl}sulfonyl } thien-2-yl)methyl]}-
30, benzamide
N-{[5-({4-[(3-aminopyridin-2-yl)amino]piperidin-1-yl} sulfonyl)thien-2-yl methyl}-3-

nitrobenzamide



met hyl ] - 3- met hoxybenzam de 3-net hoxy-N-[ (5-

{[4-(2-propylanilino)piperidin-1 -yl]sulfonyl}thien-2-yl)nmethyl]- benzam de
30 00/01380

3- met hoxy- @’?(’E"‘{’h (4-propyl ani i no) pi peridin-1-yl]sul for};ﬁrﬁhi en-2-yl ) net
hyl ]- benzam de WD 01/23378 PCT/ | B00/ 013808 31 N-[ (5-
{[4-(3-tert-butylanilino)piperidin-1-yl]sulfonyl}thien-2-yl)nmethyl]-3-netho
Xy- benzam de N=(({5 [@- {2Hitro{4-[(triffuoromethyl)sulfonyl]anilino} piperidin-1-yl)sulfonyl]thien-2-
[_3-ch|oro-5-(tr'f {ﬁ%l r|dn2yl]amno) pi peridin-1 -yl)sulfonyl]-
t hi en-2-yl} et A :
3- met hoxy- N-{[ inﬁf&lN{[@s gﬂy(sjﬁﬁﬂﬂﬂbpﬁ)ﬁﬂlér&imh#ympiﬂﬁrﬁﬂlthiél-ﬂ-ﬂyl)meﬂiyﬂd| fonyl)thi
en-2- yl]methyl}benzam :

N[(5-{[4-([1, 'E‘mzﬁpﬂﬁienyl] 3-yl am no) pi peridin-1-yl]sul fonyl}thien-2-yl)net
hyl ]-3- et hoxy ReRZRISLe43( ﬂ&lﬂﬁiﬁﬁb yﬁ)?ymmdm-z-yl}ammo piperidin-1 -yqsulfonf(}
([4-(3- propylphenoxy |per|d|n -yl ]sulTonyl thien-2-yl)nethyl]-

benzani de 3- nethirmxd,ymethyl)benzamide

S ({4- 3. ( mor ek kid- d-orbipiitdypy &@?k&dﬁ?@ﬁb&%ﬂhEm]%ﬁntémﬁ}tﬁiuﬁ-&%)%emﬁﬂt en-

2-yl] nethyl
{[y-](2- phe%yl Eas-mw'o)apnqmﬁdaji n-1-yl]sul fonyl} Chien-2-yl)nmethyl]- benzam de
15
N[ (5-(14- (3B NASTGR I\‘F‘F‘B‘é’ selfonylnilisopipmidin i phsionythion 2y lhmetiohs
oxy enz aon nﬂrdhiéﬁzhﬂu
(L4 (3 Pheny! DLy PlsPEl Rk hcfiitbrl i s Rfbonk ¥R S1ptigRt Sl RSRZR™ e
§ [ 4- I( } [ ihf | uor2 OMM)[L&‘{an-%ml\%?ﬁ%@h%meﬁatﬂ%ﬁohpﬁnhwi-yl]aﬁfonyl}-
on i en- e nzam de
[ 4- {3 cycl ohex‘i"f"'}“zl2 Hll%‘?%x TRAB) pi peri di n-1-yl ] sul fonyl }
t hi en- 2-yl') met prido-NJ ¢S R @pYdsiphent88piperidin1 14 lfo 1} thien-2-yl)methyl}-
{3-[(butyl ;qr)n no)sulfg% ani | irno) pi peridin-1-yl onyl ]t hi'en-2-yl } net hyl)
- “3- met hoxybenbeagimaid
2t<£/( 5b{e Lézlagn 3dgﬁg¥§ Wg{{m IJ@M@@&&»@&%& -8 bRy Ry Bmétn BI-Rbbenda MEt h
{[4-(5, 6, 7, 8- tmideahydr onapht hal en- 1-yl ami no) pi peridin-1 -yl]- sulfonyl)
t hi en-2-yl) nmet
(e 21 ot 3 B et oy i Pty et
t hi en- 2-yl ) et bepzamide -

20  2-Hydroxy-N-({5-[(4-{3-[(trifluoromethyl)sulfonyl]anilino}piperidin-1-yl)sulfonyl}-
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)plpendm— -yl]sulfonyl} thien-2-yl)methyl]-2-

25  hydroxybenzamide
N-{[5-({4-{4-(1,3-dithiolan-2-yl)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

30 3-methoxy-N-{[5-({4-[3-(trifluoromethyl)anilino}piperidin-1-yl} sulfonyl)thien-2-
yljmethyl}benzamide -



30 nitro- | H pyrazol e-3-carboxamde N-[(5-{[4-(1H1,2,3

benzotri azol - 1-yl ) pi peridi n-1-yl]sul fonyl }thien-2-yl)nethyl]-2-

0X0-1, 2- dvbytiz3a7syri di ne- 3- car boxam de WO 01/ 23378 PCT/ | BOWBOW®3® 32 N-[ (5-
{ [4-(1H1, 2, 3-benzotriazol -1-yl)piperidyn-1-yl]sul fonyl}

thi en-2-yl)nmethyl]-2- thioxo-1, 2-di hydropyr|d| ne- 3- car boxam de N[ (5-

{[4 (1H 1, 2,

2 PG5 RS -rlaxémfnaxgmuag-zgumemyu-s-

ylls
A I[]( -{[ 4- ((jlﬂeti,o,gban%ﬁﬁa@tdazol | -yl)piperidin-1-yl]sul fonyl}thien-2-yl)net
- ridi ne-2-carboxam
PRTIARR ot e ] &rqrgml%wwglpmwzﬂwmym—zwwewaxybenzam de
N-_(d5 [24 Eemnl ml\l-népl peridi n-1-yl)sul fonyl]thien-2-yl}methyl)-3-nmethoxybenz
am de chl or o-
{[4-(3- prbpy?r—mthpx f5 &4 H(methyigulfpayandinpiniperiding -yl pukimifesedrz ani de 10
4-chl oro- N[ roanilino)piperidin-Il-ylJsul fonyl}-2-furyl)methyl .
] benzam de ﬂﬁ%ﬁ o¥ o- Kéi kig { [4-(3-nethoxyanilino)piperidin- | -yl]
sul fonyl } -3methoxy-Ny{f6+(fd-[3-Onstindsulfdeyl)aniinbipiperidin-1-yl} sulfonyl)thien-2-
{[t5h(|(;1b[3 g}ml fl)?gjrc%.ggl )anilino]piperidin-1-yl} sulfonyl)-2-furyl]-
y enz
4- ]chl or oth- %IEE{{S( ({L[gaar(imbfﬁ}fohyll)ﬁmmmmdin-hq]}pul@yi)ﬂum%y]}h}&yl}fbnyI )-2-fur
yl enzam de 4:chl or o-
{[ 5- ((4[§y(rfgtﬁ y? ‘{ﬁ)anl lino]piperidin-1 -yl) sulfonyl)-2-furyl]-
met hyl } benzamgtlgt 4- chl or o- N- {

ot byl ) S a“%\o% ORI e Bt 1 )
sul fonyl ) - 2-héthosybenzainfie } -4- chl orobenzam de nethyl 3-(11-[(5-f

4- chl b I | f i di
<[31§n ng) bgrngoenée%m)zygl@-[?g ]{[rr4?(2-m t%xoxyam[nlljcl;)ﬁp)ersulijm- (_)r} sulfglllypl)}et{uena-yl)methylf

3-({1- [(%{[geﬂzmh@robenzoyl)am noJmet hyl }-2-furyl)sul fonyl ] pi peridin-4-yl}
am no) - benzam de 4-chl oro- N- ({5-[ (4-{3- mtroanlllno}tg eridin-|I
yh)-

-yi ) sul f ony I N=({5- ﬂ(ﬂn{%n} Frepilipp ) Rizarisdiint -yRsulfenyithispo- 3-methoxy-
{[ 4- (2- met hogyaRihd no) pi peridin-1-yl]sul fonyl}-2- furyI ) et hyl ] - benzam de
30
4-chl oro- N- {%—@e@{)w—{ﬂz{[ﬁ({4-r}mﬂwﬂw)a@mm}m}ﬁmbwl}amlfpnwl)anszj| f onyl ) 2-f

uryl]- net hy}lmﬂlﬁﬁ%gﬁude

20  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-
methoxybeniamide
N-{[5-({4-[4-(1,3-dithiolan-2-yl)anilino]piperidin-1-yl} sulfonyl)thien-2-ylJmethyl}-3-

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

30 3-methoxy-N-({5-[(4- {4-[(trifluoromethyl)sulfonyl]anilino} piperidin-1-yl)sutfonyl}-
thien-2-yl} methyl)benzamide



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

benzam de WD 01/23378 PCT/1B00/ 01380 33

4- chl or oN- [ {oreliosng 4- chl oroani | i no) pi peri di n-1-yl ] sul f onyl ge=prpbiise met hyl ]

benzam de

4-chl oroN-{[5-((4-[4-(trifluoronethyl)anil¥®no] pi peridin-1-yl}sul fonyl)-2-fu

ryl]- methyl }benzam de 4-chloro-N-({5-[(4-

(a-[(erif) uor oNf(KH(I’«)@dhﬂnmwhi(l?gid[e?ﬂ(iw!impiwgdinﬂp)ﬂbsﬁ#?#flh;ﬁﬁbﬁ-ﬁ}rg&hyl)l- .
uryl }met hy -[ 4- (am nocar bonyl ) ani | i no] pi peridin-1-y

beg %ﬁ]ﬂ%h«?

sul fonyl ) - 2- fur i chl orobenzam de 4-chloro-N f |

5-({4-[4-(1, 3- N+(t5*[(4€1{B€[(12-Ry¢fbﬁs&ﬂiyl)mﬁin@l]ﬁﬁﬁmdlbﬂmﬁdﬁil1 -yhsatfoh@fien-234f-ur yl ] -
nmet hyl } benzam d ;?8

N-({5-](4-{3- [’3?#‘ ermsthesyherzatideani | i no} pi peri din-1-yl)sul fonyl]-2-furyl)m
ethyl)-4- chl Oi-ﬁié&ﬁi -ﬂ -[#4- e[ (@i MrobbrhétRyl)suffonyl]anilino plpendm 1- l)sulfonyl]
{3-[(trifl uororreth i@ fonyl]anl | i no}pi peridin-1-y % onyly

furyl } met hyl ) JBise ethyl)benzamide

N-({5-[(4-anil enzam de
15 4-nitro- I\I-(I?{&e»?jp (mlﬂb?gjr#(ﬁ%ﬁ}gir%m%%s%? Iii: #hr?g p| p%{ﬁlﬁgl n- |
-yl )sul fonyl] zl-mp ¥y- }Vnﬁﬁ’r[ i%Hﬁﬁh\ﬁwwlbhlfmﬂaﬂh(u{ﬁxge(ﬂm- -yl)sulfonyl}-
{3-[(trifluor V. 9&4% | i no}pyrrolidin-1-yl)sul fonyl]thien- 2-yl}
met hyl ) benzam de ?—%L‘?or%l- J{‘@a (4- {3-[(trifluoromethyl)sul fonyl]anilino}
azepan--1- y10) s N Gn{f#{(4-hiydmxyanilito)prberidit-inyl 3l fong thiche2-JH ey} 3-inbdhoxp s t
preferred congqu dsdare those which are selected fromthe group consisting
of : 4-chloro-

[4-(2,4-difl udrmtrem_wLum{mmﬂmmﬂae&ymsuﬂaﬁﬂmlm}pxpmﬂn-yly))@mr&wi]hneﬂi
benzam de 4-chl th}%c 114 (phenyl acetyl)-1, 4-di azepan-I| -yl ]sul fonyl}

t hi en-2-yl) rretyi%)r? 'z"d frde

| 3} ({5- [ (4- ani 14-siepiNpefsHU-73-Tniicrodaysul fatii Riido yiperrtifly yW)sdrdnhli@iabrnz am
e
(5-{[ 4-1 nolmethybenzamids o701 - 1-y1 ) pi peri di n-1-yI ] sul fonyl }t hi en-2-yI ) me

[
thyl]-4- 30 chigs ByAr68yabtiinbpiperidin-1-yl]sulfonyl} thien-2-yl)methyl]-3-met
([4-(1Hbenzim dacz){gl @1 yl) pi peridi n | -yl f's']ul fg}r’u}ll }q[nhl er%me W et §’/’f‘j 4-
chl or obenzami ®En&apide1/ 23378 PCT/ | BOO 01380 34
3-methoxy-N-[(5- {[4-(pyr1m1dm—2-ylam1no)p1pend1n- -yl]sulfony!} thien-2-yDmethyl]-
benzamide
20 N-{[5-({4-[(3-aminopyridin-2-yl)amino]piperidin-1-yl} sulfonyl)thien-2-yljmethyl}-3-
methoxybenzamide |
N-[(5-{[4-({3-nitropyridin-2-y1} 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)-

25  thien-2-yljmethyl}-3-methoxybenzamide
N-[(5-{[4~(2,3-dihydro-1H-inden-5-ylamino)piperidin-1-yi]sulfonyl} thien-2-yl)-
methyl]-3-methoxybenzamide |
3-methoxy-N-[(5- {[4-(2-propy1amlmo)p1pendm— -yl}sulfonyl} thien-2-yl)methyl]-
benzamide :

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



4-chloro-N- {[5-((4-[3-propylanilino]piperidin-I -yl)
sul fonyl)thien-2-yl]methyl}- benzam de 4-chl oro- N[ (5- {
[4 (4- chl WO®aR3378 no) pi peridin-1-yl] sulfonyl) thien-2-yPCHERWPIPL benzam de

4 chloro-N-({5-[(4-{3-[(2- hydroxyethyl)sulfonyl]anlI|no}p| peridin-1-yl)sulf

AT T o S PR iy sttty

sul fonyl ) t hi gdzanigd] met hyl } - 4- chl or obenzani de 4-chl oro-N-[(5-

i OIS B
-yl ] sul fonyl thidhizen; x%e%&l?-@%&ﬂé dybei@idm de nethyl 3- {
[1-({5-[({4- nltro enzo am no) met hyl ] t hi en-2-yl} sul fonyl ) pi peri di n-4-

yl Jam no}ben¥B% gngwl\{( ({4-[3 (1,3-oxazol-5-y )amhno]plpendm- -yl} sulfonyl)thien-2-

4-(1H1, 2 1-yl)piperidin-1-yl]sul fonyl}thien-2-yl)nethyl
{2[ 1& hydroxéggﬁgﬁ%egk%% yl)pip yl'] yl} yl) yl']-

N- ((5- [ (4- { 2N4(5Ha«0i 1 bipbppylp2-vlatiive)pipgtidin-u il Isniféryl fhiem2 3)pefhyllt Ry | ) - 3- net h
oXy- benzamrg% &rfo el aspect of the present invention consists in the
use of the su P mde deriva- 20 tives according to formula | for the
prepar at i on Bethozy- Na[cti;»t{ﬂi—(deﬂromdphenmbt)j:ipeﬁadiﬁ-@Fyl]sﬁlﬁ)nyﬁﬂdtﬂ-a-yl)ﬁl&ﬂxyl]not ably
for the ?o -requl.ation, e.g. up to the inhibition - of the JNK function
or signa ‘fmﬁ% H y associ ated disorders, in particular agai nst neuronal

di s- orders :amdmexy argqsmat [3dnsomplibiinst-gibul fongl) aiitiab)Sip&itii-e vl RalfwBikhias sai d
phar maceut i c £ gmlz ns t hensel ves. Preferred | NK pat hways are the JNK
1 and/or 2 an¥imft €®As above pointed out, the conpounds of formula I

are suit abl e3-ingthby- NS[QSi{PIS(ZE})hBMﬁHﬁ)mMn l@ﬂﬁfﬁfofr@l\}ﬂﬁkfn 1 9BmemgRounds

falling into the above generic fornmula | have been disclosed prior to the
filing of tHSAmdent application, whereby for 9 of them no medical or

bi ol ogi cgd agidsvi[h- x3 E@iﬁ&ﬁﬁiﬁﬁ@bxﬁéﬁ&n@eﬂﬂ 08¢} BRI )meteNRS-mdtfoxlys herein

reported that both the novel and the few known conpounds falling under the
above set mhen%j’@ﬁ ic 30 formula. | are indeed swtable for use in treating

di sorders of3. &%O%ret%g? g,ﬁﬁﬁg},ﬁ{ﬂpﬁmq%u gl 8 I's, notably

of human bei ngs cally, com “pounds accor formula I,
al one or in behzanfide m of a phar maceutical conposition, WO 01/23378

B L e e ) S
abnor nal 20exrfomé}thlgn2fyi}nmh}il)b¢mzymufe JNK, notably of JNK2 and 3. Said
modul ation ygual dry PERIBEARLVhydiS RS0y e BN A kirS1 el D&l 1-
3-methoxybenzamide
N-({5-[(4- {3-[(butylamino)sulfonyl]anilino} piperidin-1-yl)sulfonyljthien-2-yl} methyl)-
3-methoxybenzamide
25  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-yi}-
sulfonyl}thien-2-yDmethylJbenzamide
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl}sulfonyl} thien-2-yl)methyl}-5-
30  nitro-1H-pyrazole-3-carboxamide
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin- 1-yl]sulfonyl} thien-2-yl)methyl]-2-
ox0-1,2-dihydropyridine-3-carboxamide



pat hways, notably of the JNK2 and/or 3. Such an abnornmal expression or
activity of 5 JNK could be triggered by nunerous stimuli (e.g. stress,
septi c schoeéspypaisdati ve stress, cytokines) and coul d | eadriBoo/o1380

out - of -control apoptosis or autoi mune di §gases that is frequently

invol ved in the bel ow enunerated di sorders and di sease states. Hence, the
conpounds accordl ng to fornula | could be used for the treatnent of

di sorders by é‘t(?lﬁg} 4 fr8enpefiapelnicyDmipetidin-d iyblselfonyhidhign rhempshyl ki d
modul ati on of thi'&‘io-‘i'f‘i p)hﬁn;el_g) xagﬁ(?]éﬂways could involve its
era

activation, but i nvol ves the down- regulation up to
"nhibition of N {meng simwommla;bﬂypxmdm@-ﬂmﬁmywm-ynmﬂwue?fA- INK3.
The conpounds (ﬁg}ydp(; E& d ormula | could be enployed alone or in conbi-
nation with further “pha rmaceutical agents, e.g. with a further JNK

nodul at or . 5Spe@e{+ #4d(1151,2, IrberzotriacelFidgl)pperiiia iyl ol fdnyt jthibm 24yl Jatechylis ef ul - f or

the treatnent Qr. 1‘r ven |on of i mmuno- and/or neuronal -rel ated

di seases or paﬁyﬁgﬁgg’c oxg{n es in which in- hibition of JNK2 or JNK3 pl ays

il CL itical r 8Ire[(su@Mﬁescy?ﬁy}mﬁﬂm-nﬂquuwﬁg%wnia-ymemygg.maﬁ@@bbm{ﬂm lng
zhei ner' s di unt i ar ki nson i sease; retina

di seases; spi r{gf{%c@} -fept ?W&?Pefﬂ sy )'T‘ Hﬁl]m%t%ymml)ﬁ‘@éﬁgwwl%l ng

mul tiple scl e4-dHsbN- qsn{‘[ha@ Ol 111EQ)ﬁﬁJendin5ﬁ hﬁ?)z.fufﬁﬁwml]veﬂzmde

arthritis; asthma; septic shoc 20 transp Ian cancers incl uding

breast, col®r dethigro-Ns Cﬂ[‘é‘ﬁ‘P@°@ﬁ@11§%)i’ﬂ’ieﬁ¢&slcﬂﬂ%lﬂfl°nﬂ}%mmlbmﬁaﬁgde
stroke, - cer ebigyirb AR - (AREORIROYShiaRY pREthiah 41 ar ot on

nyocordi al reperfusion injur Quite suUrprisingly 1t turned out that the
i nventivel y f dunbmetyhbenzemideccor di ng to for- mula | do show a COI’ISI derabl e

activity as i nbiphi b9 -$r59fs 462 :gg f

enbodi nent, the cgrrpo E]dés{‘ti%%%lﬂgl ng t gﬁgﬁ% %hg %@fogé gnﬁ"’

i nactive in vimehybfbepznide her apopt osi s m)dul atl ng enzynes, i.e. p38 and/ or
ERK2, bel ofgi iy Hence, the
corrpoundsolgccor 555(%%5\{ émh% @eﬁl-ne gfan?no ven?o]glﬁ’e% : 'Y‘S?@%Bg@g %"Il]l ty to

sel ectively nmchth)da}benzdnudeJNK pat hway, and in partl cular to treat disorders
related to th | .e sentl Ocent with
regard to ot hgrc‘wé? m&vﬁﬁ%@i‘wﬁm "B§§ ﬁ%ﬂf ]t'ﬂgi"?%’ d i ndeed
be viewed as nse&iyemehmmé\hl bitors. This is of considerabl e signi ficance,
as these rel ate 0 78, PCT/ | 80 .36 zynes are erally

i nvol ved in di¥f g)lr%' ] (iﬁfgg?%’hﬂ fa{‘ﬁgﬁn "5’3 iperidipl }St‘f‘gﬁ‘?ylb?%@'yﬂr stinct

di sorder, 2ot nfeilyBbenehid® enpl oy a correspondingly sel ective nedicanent.
As a matter of.fact fI’IOI’ to the herein reported, surprisingly found

phar maceut i cal-{>-(&{3-(anmemifomdeniiaclpieridin- 1-vh sulfenyBr&ifungImethlbrdmul a | |

not hi ng was Kgmyhbeikaff&Pdect of 5 the use of small nolecul e chem cal

conmpounds as inhibitors of the JNK ki nase pat h- way
methyl 3-({1-[(5-{[(4-chlorobenzoyl)amino]methyl} -2-ﬁuyl)sulfonyl]pxpend1n—4—

yl}amino)benzoate .

25 3-({1-{(5-{[(4-chlorobenzoyl)amino}methyl}-2-furyl)sulfonyl]piperidin-4-y1} 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-yl}sulfonyl}-2-furyl)methyl]-
benzamide

30 4-chloro-N-{[5-( {4-[2-(trifluoromethyl)anilino]piperidin-1-yl} sulfonyl)-2-furyl]-
methyl}benzamide
4-chloro-N-({5-[(4- {2-nitroanilino} piperidin-1-yl)sulfonyl}-2-furyl} methyl)benzamide




Still a further aspect of the present invention consists in the actually
novel sulfonam de derivatives of formula I, i.e. those sul fonam de
derivati vweonzsza ding to forrmula | that have not been BCHDH00/8IS8P by t he
prior art. Thereby, a total of 9 conpounds have been dis 10 closed by the
CEREP corrpany (ww. cerep.fr) in as far as they are nentioned in a conpany-

cat al ogue, out i cal icati al | t he corrpounds
according to f’ i@lf{[g%g ﬁ@%ﬁ%& WH‘B’&W liﬁ“gfg@ﬂ}'ﬁwh@m@z@? is

4- chl or ophenykhiafdNA[3- e{4q4a(ntﬂd8romahmanmo]pﬁaeﬁdmhl-ﬂwﬂfoﬁylyllmxryl]mhl | e Y is a
pi perazi no-, a_ 3-methy] piperazino-, a piperazino-3, 5-dione- or a piperi

15 di no grou‘Be Eéli}h‘ij‘zg‘ﬁ’d‘&ltuted in the fol | ow ng way : where Y is

api perazi no a&muﬁpNJ(%s gﬂ-{dl[(ihﬁﬁ&hﬂﬁ ? Yéulfoli painb} ﬁ;&mvlyi)anfﬂnyumet hyl,

4- met hoxy phenyl roxyet hyl , hyl group, chl or ophenyl © "net hyl ,
where Y i% afudha epma %zi no, i's 4-chl orophenyl - methyl, 20 where Y

m
s a pi perazjr 6{4 AR o B AR o olpEicin Oxgs%%ﬁ Bsﬁhaﬂl@ﬁ&aﬁwer e Yisa

pi peri di no group, H, an et ds according
to fornul a Iclﬂdrahenm@ebeen di sclosed by the prior art together wth a

T o o SIS A IR Do 50500 Py

sul f onani de methylpopprariide one R6 benzo[ 5, 6)cycl oheptaf 1, 2b]pyridine,. or

P S e D b Ut S

for the treadhmrﬁﬁenzairﬁxd@rol i ferative diseases (WO 96/30017). X is oxygen, - -
R hyd le Y 30 L' i

= subst | t uenE AR e eh D e 0B iea by a v
]91/ 23?%8 Pqﬂﬁﬁut@mmﬁe ]gr oup & NI—%ImgHtZ (beg_\Z/\EmQSII 22)752; a _;I)_r otected
orm thereof to be u ac i_nhibito WO
further compd {ﬁig“'&i"gnﬁ’fﬁPWélfm' T @WHTZI' i ‘3%‘{’3& jorpbapsamide 5403 (i.

2-{ [ 2- (penzayisN- mqﬁ @y{%ﬂﬁﬁr&ﬁmﬂlif&ﬂdﬁﬁxﬁﬂﬁﬁpédhlzyﬁs@foﬁylﬁ-heX ahy dr 0.5

N, N- di pr opyI cyanopen ]i 50| ndol - 6- am ne as sel ective dopam ne D3 Ii gand)
and in WO 97ijgushyi)bepzamide
N[[5 [[7- Cyﬁémémav- ST(E-E-{ @Srsindth s YIHATR lidin-1-yl)sulfonyl]thien-

fg{ El'ghﬁ; 4H- 1, 4- b%nzodl azepi n}E -yll] s y%)sgyclnjly}Z ?nhl enyl ]

- met hyl) heny

rret hyl ] benz%ﬁs) ¥hengamidey dr ochl oride to be used for i nh| biting farnesyl -
t t I

protein ray%&g&ﬁ@{g [g %gﬁe}gl&&ueﬁﬁﬁﬁﬂ&ﬂﬁﬁmﬁﬁo}fﬁédm 13 1)sultifith- 2 1 S

oxygen and
20 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]-
25  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-yl} methyl)-4-chiorobenzamide

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

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

chlorobenzamide



saturated cyclic alkyl containing one or two nitrogen atons, said Y being

I npe- ratively substituted by an amdo group (CCONR R ) at the al pha

posi ti on ofwooims3mul f onam de nitrogen are di scl osed w t hi rPCiIB®3413853814.

Sai d conpounds are nentioned to be useful,in the inhibition of cell
adhesion. 15 Hence, the entirely novel sul3?onam' de derivatives are those of

compounds. ar ¢ ‘SHHIRAIS I CRER A inolRepernt ) e D bjen SR o

further objectheffaniide present invention is a process for preparing the
novel sul- fani de derivatives according to fornula | _which have been set
out above. 20 “oredy{Gntfritrehiproanilinelpinssdiar 1-yiludfonylyibienio)methylte pr epar ed
fromreadily a¢aidnid e starting materials using the follow ng general

met hods and procedures. It will be appreciated that where typical or
preferred éxpdrinaratNl{clitd?{CdndroxyetbyDsulfoaylanilinohpipendiel el )snifenyl thiere,

nol es of reagen ...etc.) are given, other experinental

condi tions ca(r?n%l sgtﬁgigy%géen}ﬂﬁnl ess otherw se stated. Optinumreaction
condi ti ons maWN-2B-({a§-(aminbsulforylpmilinotpiperidin-égt}salforyl)tiersdlyarthylised, but
such conditioré?ﬂoc‘%n be .geeterm' ned by one skilled in the art by routine
optimsation p SCEGTEE® 1 n a preferred nmethod of synthesis, the

sul f onani de derdhiarbiN-(S- {p4-( I-hephitioybpipeaginal-@ | sl fonyl piieat -AYméth i enemint i Ng

an am ne of farnul L: HN- ( CH2 e 11 WD 01/23378 PCT/|BOO 01380 38
where Arz ¥nd 4@‘"%‘&*‘3’5{[‘gér?’ﬁéﬂxyﬁ%ﬁvwgmﬂmp‘éﬁﬂﬁfﬂ“yﬁH{’%ﬂ’?ﬂBﬂ\?ﬂWHor mul a
[11:  Ar'-T-Chenfdndidd Where Art is as defined above, to provide an am de of
formula IV: RL_ | Are- -N-(CH) Ar 2 01V 5 Amines of formula Il are

ei ther known &8 drdL (O (Msmitebenzedpamivgimethylthisnvdryl} slfppdiniresidings-
conventional RplaaRdYbRseate ef erred anmines as starting materials include

t hi en-2-yl -nethyl am ne, furan-2-yl-nethylamne, pyridyl-2-ylnmethyl am ne and

the like. Tha-Eey4-6H-bRi3deeszattiagobnl nil)paperidin- brysulfonnl} beme ybingthiyl)-2-
avai | abl e 19 Ry&¥L AL MnidESCT I - '
'N-({5-[(4-{2-nitroanilino} piperidin-1-yl)sulfonyljthien-2-yl }methyl)-3-methoxy-

benzamide

A further aspect of the present invention consists in the use of the sulfonamide deriva-
20  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 immune system as well as said pharmaceutical

compositions themselves. Preferred INK pathways are the JNK 1 and/or 2 and/or JNK3.

25 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 filing of the present application, whereby for9 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

30  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,



bed conpounds. Preferred acyl chlorides include 4-chlorobenzoyl chloride,
4-fl uoroben 10 zoyl chloride, 4-trifluoronethyl benzoyl chloride and the
like. If WOOIR¥IBWN, the acid halide can be prepared byPEHERIIPII t he
correspondi ng carboxylic acid with an igprganic acid halide, such as

t'hi onyl chloride, phosphorus trichloride or oxalyl chloride under

conventi onal__condi.ti Qns. eral.l.y, IS reaction i. erforned on usi ng
about 1 to f%ﬁegf’ltﬂg%? I\’/’%@%fog ng%twg]pa%g”ﬁth&aﬁ?fe%ﬁ"a@iyéﬁ o '%"é#g’? oxal yl
chloride, eigr&entiomofilisoedeksoassociuted witlgbnoinal lexpredsitirdr actiiityof INK, Sagdipn :
tetrachl ori de, t rature Ln the range of about QC.to abgut 80C for
about 1 to ‘gﬂﬁg% aﬂg g?l%ﬁ‘f@."d'ﬁat&?tlﬁ ’é’tﬂr&g‘?bN,W%YeﬁﬂW%@Pﬁﬁ% ~onay al so
be used in tgathways,2atbiy®T the MNKD @d/0R8YSuchah aBiforing] xpREANESH defivity 6 coupl i ng
ically reacted with 20 amine R 1n_the presence of a

reaction, it_is t . . T es
sui t abl e Spad®% %P“i‘g%ﬂ%eq byenumsrops sERpl 43 & $rEtSr FoREC ohack; exidatve;syass,

Sui tabl e ba%?ﬁ)khié&)' 418 Boull Yeall®Y o1t fof B¥RHIR bfoptdsts &2 iibtrAllii diseases that is |
di i sopropyl efhyl a-- m ne, N-nethyl norpholine and the like. Alternatively, an

excess of arfraquently ipypjved an thg belew epumereted disorderscand disgasgstatasalfensedbe i ng t he

reaction. Al Bﬁ{dis\éft!nﬁl . | ' . be

enpl oyed in ‘{Oﬁé coupl nddnétig—%%gﬁ%gﬁ%dn& l%ﬁ%ﬁggebtge%w%ggg%y&h%?g% | are

usual Iy commeeduiating thedW&i funt¢tion or eiggalhmgspathwayaSdidkmogulatirarof thedfNK fmeent i onal
rocedurgs. I ' [,e 1.Q 3 | id of ILI (i.e. the acyl

(F:)hl ori del)% [ sfmg %ﬁéé}é"?&e’h Qg%lgzﬁh%ilﬁﬁg Jé‘??&%?’%ﬁﬁﬁ%%&“ 9‘.'8’ 8Lv5f +hﬁ(jl g‘r’vgétgent d

i ncl udi ng, fregulationmp teeinhibitidoed therliNkepatiowval, rasablyoGié¢ PR 18n@61 2 koY 01380

39 dicycl oh carbodiimde, N:-(3-dinethyl amnopropyl)-N -ethyl carbod i m de
and other BN EHinhdBecatihs id oRRRY o3 BR BrBltyed iohe i Yes iy Bp.
Thi s react i eatieewithfirthephdtiaiceatical 4dents) . giviithfurthérgNBSmodflatee! | known .
addi tives such as N-hydroxysuccin- imde, | -hydroxybenzotriazole, etc.

which are known.to facilitate the couplin f _car xylic acids and

i nes- The PRt RF birkbibfs hEfai Rl e R Tpre Yrdetghor P |
car boxylisc aentibniof ipmeiie raadbiyneucaabiretdteiidisdases ok pathelogicalrseatedfin whizhimbout 0C
to about 6C.for a 1 bout 24. hours., Typi.call the reaction is
conduct ed + Atdion ST Stk Gptcel RS i o i RevepdegeneB g KR i de,
di chl or grret hﬁd&ﬁincﬁxghigrﬁdimm?r’s&ﬁm, Hii?tiirlg@on’i fﬁi&éaaé])l’dﬂﬁisbﬁ’gl’disaﬁbé; kﬁ&rl] 10 like
using about 1 to about 5 nplar equivalents of the amn ased.on the

car boxylic d?fE?SHS;SPmi%t"QrdaBBJ“W; ﬁ&?@%ﬂ%ﬂ?ﬁl&ﬁ?ﬁm&ﬁ’d{qﬁmﬂwﬁ?lﬁh, t he
car boxani de rds¥, inflain@a@ty bé¥ddisedse QBD)CiHeindRRdid HABEHASAShiMACicpdt Sbck;
preci pitation, chromatography, filtration, dis- tillation and the |ike. The
sul f ony|20¢ h&ransplagt ryjechers Gafesisinclutinglargas), cplorecial.paperepicrand cagioypsculze

sul fonyl - diseases including stroke, cerebral ischemia, arterosclerosis, myocordial infarction,

myocordial i'eberﬁxsion 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-
25  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 INK2 and 3. Hence, the compounds according to the pre-
sent invention offer the possibility to selectively modulate the JNK pathway, and in
particular to treat disorders related to the JNK pathways, while being essentially ineffi-
30  cient with regard to other targets like said p38 and ERK2, so that they could indeed be

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



I S piperidines or piperazines of formula | are prepared using conventional
sul fonating nethods: Art NN(CH )n Ar SO2Ct OV A preferred sul fonating
reagent forwoemss7s this reaction is chlorosul fonic: acid. PEBIBWIOEE0 the
sul fonation reaction is perfornmed by treat 'Gng t he carboxam de of formula
(N with 20 about 5 to about 10 nol ar equi'val ent of the sul fonating reagent
in an inert solvent, such_ as dichloronethane, at a teg&erature rangin

from about - 70@mes aggsgeraly mvolved indifferepy dsorders sa kst fardhe torateet gf ‘b@ﬁq_“? ni c
aci d takes pl aggydly it [{desidittolchipiby J&r.tebyfonaﬂggwe@ﬁ»e Méditdakent. Nt er nedi at e
sul fonic acid. Increasing the tenperature to 20C allows the forma- tion of
the sul fonyl chAbamiatter aftfadtqmrien kathy hergih reparted ciurpyisinghynfonnd phrsmaggutiealiyr ed

nmet hod of prep ' ' : : | d
Teading 1ot heligt pfiftaldd Weltviet 826l Pl QingRPls Bt RHfeoltEL 10 |
not appl i cabl etheuksofsuiall amj¢cufri ghemici comspoands gsiiplebitors nfthe @NKtkimase patrent i on
are pre- pared by the follow ng steps: Protection of the am ne function of
conpounds of f8Pfrula Il; 30 Chlorosul fonylation of the aromatic group;
.Formation of the sulfonam de function; WO 01/23378 PCT/IBOO 01380 40

Depr ot ecti on oS$tilt i éurthendspedt obthg pgrsentpnventiary tausistsnn tfe actwellpborebsujionanide ed
free amne; Am,nes.of - formnmu H are pr.otect with a suitable protecting
group of an a Wa'mﬁsé’%g’mf%a!pﬁ’%gl?oﬁﬁglflﬁingw‘f%glieﬂi(%wﬁ 458 tg%?ffm%n@ﬁ%ti n P
denot es t he prrivembi ttgn @isclased U3-the priordrt, Thitby, Atctaloof@ cdmpolhdshaee tseen dis-
protecting groups P of m ne fuynction well as their introduction and
renoval a!“g mégﬁcd&gwéﬁéﬁﬁmfnﬂ%?%ﬁw Hg agfquas thed are mentioned 3y gr oups
in O- gani ¢ Syipan$ cfalogil, with&tiahl aiedicHY ih@¥atiodeiovgh. k, 1998, and _
references cited therein. Preferred are protectin roups that are acids
and bases st abPeneaily. g sompoynds aerordipg toffgrply bef thy %&%Eﬁgcow arg PBlYSi t i on
conpl exes suchggs vﬁ?éxéiﬁgiruﬁ‘flc&'fﬂ%;lﬁi&ﬁﬂ anB ¥ is© AR 'Ss 1 AS2 ﬁ'a'th{ilaﬁ‘ﬂ?ﬁﬁp,ﬂt e
group (Alloc) or the N, N -bisally roup. Another preferred protect- ing
group is the nwhids HisrepigerazipownBdnethy pipeaagine-, apiperagino-g shdienefor & piRsFir ment al
condi - tions. Fhe. |od f: 3 can be perforned by reacting
t he corresg%nd‘?;ﬂgg%)iﬂég%‘g%sﬁytégal?@génfg%lg&%gﬁ?&'r'i de or allyl brom de or

mal ei ¢ anhydri de ei rwheneYps 2 pipeeinofgraupbbbis diphenylmethyl, benzo[1,3]}dioxol-5-yl-

methyl, 4-methoxy phenyl, 2-hydroxyethyl, methy! group, 4-chlorophenyl
methyl,
o where Y is a 3-methyl piperazino, L' is 4-chlorophenyl methyl,
20 e whereY is a piperazino-3, 5-dione group, L' is 2-phenyl ethyl, and
e where Y is a piperidino group, L' isH, and L? 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 :
e Y is a piperidino- or a pyrrolidino group being substituted at the p—position of
25 said sulfonamide nitrogen by one R® = benzo[5, 6]cycloheptaf1, 2b]pyridine, or
a benzo[5, 6]cyclohept (3,4) ene [1, 2blpyridine, whereby Ar' is phenyl, Ar” is
thienyl, X is oxygen, R' is hydrogen; L' and L? are H and nis 1 for the treatment
of proliferative diseases (WO 96/30017).
e Xisoxygen, R! is hydrogen and n is 1, while Y is a piperazino group, whereby
30 L' is a substituent that includes a phenyl being imperatively substituted by a



such as triethylam ne, diisopropylethylamne, N nethyl norpholine and the
like in an aprotic solvent such as NN-di net hyl f ormam de, di chl or onet hane,
chl or of orw®@01238180- nitrile, tetrahydrofuran and the | i KRCEABOGOIBYper at ur e
rangi ng from about OC to about 80C. 20,{£onpounds of fornula VI are then
sul fonat ed using a conventional very m'l3d sul fonat- ing procedure that

al l ows the obtention of . | chlqride of forpula VII. P- N (CH2)n Art
s®a RV Ty ﬁf‘&‘&l‘%?ﬁ%*@ﬁgﬁe@@%ﬁinﬁ&‘\ﬂ P‘P’?‘F%&‘E‘é’aﬂeﬂfﬁ%bﬁ“ﬁgé@ such as
n-butyl I'i t hi um ofadt@ XA bilkibitors (MO boM1 BT under an inert atnosphere, in a .
pol ar aprotic solvent such as tetrahydrofuran, ether or dioxane at a

t enper at ur e r ahgility frthsrcompeunds ang cather ingidentallyjdisslosed igiWg 9748403 @5- ni nut es
to 4 hours. The $¢ Tgng=To ' b Sy eA ht 1 )St _
prefera- bly sozégﬂﬁjgfj 3oﬁlﬁlgh‘l?‘ﬁeethg%gm%e%é]ﬁgeﬁ@gmtlpéﬁg’ﬁi(%)l(% t’J‘r%ey at a

t enper at ur e r angiN)-dipropyleyaiéient] flisdindoldd+arming assdléctive depagiimedD3 tigandd m nut es

to 1 hour. The sul fonate ?bt g%i&r?ed%i fﬂjt/fo 01/ 23378 PCT/1.B00/01380 41 Cto
20C during a ti m@"d EYPR73008n (1S Milhtidsyme-h2 Agtptraryie- L (iH-Badezol-dnt ai ned
is then transforr A S d AT _1SAl ] e fn VIl by
contacting with Rfﬁ‘g??r"g Po B%:dé?%%%%gﬁa?yg&%g%eﬁﬁﬁ gggfgg 19 n%ﬁ]?grﬁg% O*Cto
70C. The sul f onametiylldbeniansnde angdstsdfydfoohlntdetolbeasal fohimhibitingfamesilf r om t he
correspondi ng 5 above merF)t i oPed sul fonyl chloride V or VII, by reaction
with a correspon8THg: ERETE)ani ne, e.g. either with a piperazine or

pi peri dipe derd vmﬂangezcafnp&mﬂseﬁmmhlfw%faﬂxié/du&ygenQ{dﬂsazﬁshﬁbmb%fehw HN

NLL HNVIIT or L2 I or.a pyrrol_i_di ne, an azepan or -di azepan of the

al 4
bel ow f or nul as (Fﬁb‘mteﬂfy‘(lR@}]W CoNERINE PRE QINRoMptrogen E'Gméf_rsa@rY_bﬁﬁél‘@B‘if R6, n
LI and L2 are as; '%uﬁiﬁfdtém-an%ﬁd@@;%ﬁ(@ﬂb)mkk’f?’t%é ApfBdifin ofOL abl y

those of formula VII[ or I X are either com nercia aval |'abl e conpounds -

or conpounds t hathegalongmidn nitsegenaradisqlessdiwithinoW 0-984 5384, Said compounds

are mentioned to be useful in the inhibition of cell adhesion.

15  Hence, the entirely novel sulfonamide derivatives are those of the below set out general

formula I whereby the above identified known compounds are excluded.

Ar* I ~N—(CH,)—ArF—S0;—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.

20 The sulfonamide derivatives of this invention 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

25  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 formula II:

R'HN—(CH,)—Ar

II



15 Typically, piperazines of type VIII can be prepared upon using
conventional nmethods known by a person skilled in the art. For L' and/or
L2 = aryl, woiei/gdabsee net hods of preparation are descri bed iperiBboraksedr on
Lett. 1996, 37, 8487-8488 and references cjted therein. For L' and/or L2 =
aryl C -C6 alkyl, a further preferred metfiod is the reaction of the cor-
20 respondi ng pi pera |ne or nono N-protected pi f)era2| ne with conpounds of
formula X AryWh andyR are pedesingd sbove, with argicy! ehlorigecf fapviadl: 01/ 23378
PCT/ 1 BOO 01380 42 The reactl o 1s g éerally conduct ed in the presence of a
base such as triethyl am ne, Fi sppr yI et hyl am ne, potassium carbonate
and the like in solvent suc-h as N, di net hyl - for mam di met hyl sul f oxi de,
N- net hyl pyrrol i done, ethanol, acetonitrile at a tem ature from about O
to about 100C. wﬁeﬂ?@[r'isasaéﬁkiddrabbv?e fo pré%i®e an ardide of fdiulaavef erred nethod is
t he conversion of conpounds of type Xl using t he Lawesson's reagent which
allows the transformation of an am dB into a thioam de group as descri bed

in Bull. Soc. Chim Bel gium 1&7 iéﬁ H:}‘ | F Aryl O Xl The
sul fonani des of formula | are Trea | a)lne y contacting the sul fonyl
chlorides 10 V with an am ne of rrrula VIII in the pnvesence of a suitable

base to scaven the cid enerated during the reaction. Suitable bases
i ncl ude, by’ wa Qg’rﬂ?f‘ laJI agecithgr P‘ancma@mdapt%&emmém

N- et hyl nor photd nﬁl\}lﬁuﬁd%)ﬁ Avritteal pI&%dﬁre@@tef%d &lﬁéﬁs%fa?tmléi‘héfeﬁaﬂggﬁﬁﬁi@d in
sol vent such as N- di met hyf onnam de, di net hyl sul f oxi de

pyrrolidone, etiearioy -mgémee ﬁvw-ai-m&ﬂwl@mm’ ayTdd-2ylethalsoume %’ldttbe bk ut
100C. 15 Al t erfigd ioyfliforidel 6f fortnhR 1A s 'aw%%mt o ﬁ%h%uél ?Fs@n—
sul f ony \

readily prepared fromthe corresponding or|
reaction with kedsiopepimtisntrefstred apid chlpridesrinclndd ‘h¢hlm0b5112pﬂrqhthndes4-ﬂﬁorbbcmul a

prepared bit knaghened el @t el TR S ine 1R TR AN Ko, B 258" 0
pr.epar ed usi nghathdnmhq myeparedint leacting Iﬂtacnmempndmg cmibnk)tlmdzcldnmtltml mmtgaﬁmd de

20 scri bed by arm Sci

Het er ocyclic. esﬁgtg% tﬁ?gyl C}l}]?n O%hé’alfsotﬂc 8’?‘%’2 or °f§l§é:?}&%ﬁfie upder; U
5106983, VWQl@ﬁB&ﬁonaid:ond&ﬁSx%OGGOQ Pr eferred methods of obt ai ni ng

pi peridines of fornula I X are the following: For L' = Hand L2 =

R IR OR N T S e R
foll owed 15 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 acy! halide is employed in the coupling reaction, it is typically reacted with
20  amine Il 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 ITI can be employed in the coupling re-
25 action. The carboxylic acid of I are usually commercially available reagents or can be
prepared by conventional procedures.
The coupling reaction of carboxylic acid of II (i.e. the acyl chloride) is conducted upon

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



by reduction of the so-formed. double bound which allows the formation of
conpounds of type I X. WD 01/23378 PCT/1B00/01380 43 For L2 =

-NR- (CH2)we #1/383780herein n = 0,1, 2, a preferred nethod i RCE/HBIONIB¥Cti ve am -
nation of 4-piperidone with am nes of type Aryl-(CH2)n-NR-H. A further
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conducted in solvent such as N, N-di net hyf or mam de, hyl oxi de, N-
The sulfonyl chondes of formula ‘9 necessa¥y R)r ﬁ% preparatxon s} tthe >éul onyI

15  piperidines or piperazines of formula I are prepared using conventional sulfonating
methods:
Ar1—ﬂ—ﬁ-——(CH2)n—Ar3—SOZCI
o v
A preferred sulfonating reagent for use in this reaction is chlorosulfonic acid. Typically,
the sulfonation reaction is performed by treating the carboxamide of formula (IV) with
20 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.
25  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, the sulfonyl piperidines and piperazines of this invention are pre-
pared by the following steps:
¢ Protection of the amine function of compounds of fdnnula IL;
30 o Chlorosulfonylation of the aromatic group;

e Formation of the sulfonamide function;



met hyl pyrrol i done, ethanol, acetonitrile at a tenperature from about 00 to
about 100C. The sulfonam des of forrmula XIV are readily prepared by

cont acti ng woevsats onyl chlo 5 ride VII with an am ne of fraoDrBbée01dsbl | or | X
in the presence of a suitable base to scayy, enge the acid generated during
t he reaction. Suitable bases include, by way of exanples, triethylam ne,
di i sopropyl et hyl am ne_ N net hyl nor pholine and the |ike. The reaction is
preferably conduct &d Prpretsetiemef thepretestiong SO et hyl f or mani de,

di.met hyl sul f oxi de, N : ' s acetonitrile at a
tenperature from abou?egkﬁ%ﬂ%%@oygg%&mﬁ%%g% of sulfonyl chloride of
type VII leads to am nes that have to be deprotected us- ing well known
net hods by oneAByges pEfprmpladlre pratectest with asuitablgipraiccsing geovpradlan fwineuhaiety X| V

RIHN- (CH2)n Ar Y . ' : ve defined.
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for the prepa- ration of am dgs--byy S)aI_L f? of amnes with acid
chlorides or carboxylic acids in the ‘pre¥tred conditions described above

| eadi ng to conpounds of general fgrhula | In the particul ar case of
conpounds of general formula | where Y represents a pidera- 20 zine
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such as triethylamine, diisopropylethylamine, N-methylmorpholine and the like in an
aprotic solvent such as N,N-dimethylformamide, dichloromethane, chloroform, aceto-
nitrile, tetrahydrofuran and the like at a temperature ranging from about 0°C to about
80°C.

20  Compounds of formula VI are then sulfonated using a conventional very mild sulfonat-
ing procedure that allows the obtention of sulfonyl chloride of formula VIL.

P—N (CH,);-Ar*~S0,Cl
R | VI
Typically, protected amine VI is treated with a base such as n-butyllithium or tert-butyl-
25 lithium under an inert atmosphere, in 2 polar aprotic 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



to formula | for the nodul ation of the JNK function, or signaling pathways,
the use of said conpounds for the preparation of pharmaceutical

conposi t iwaewd3ars t he nodul ati on of the JNK pat hway as REH/BOQEI3§0he
fornulations containing the active conpgynds ac 10 cording to fornula I.
Sai d nodul ati on of the JNK pathway is viewed as a suitable ap- proach of
treatment for varioou di sorders., en enpl oyed as pharnmaceuticals, the sul-
fonani de der G446 ‘E‘PgPﬁ@%@é&‘ég\?mf‘hggﬂrf‘}t%snt°ail?]¥"¥°yﬁec‘§}fﬁ?‘teaﬂ‘?ﬁ‘ﬁ% ered in
the form of @en RURIHMER st t0RREOTMohYI BfbridERPERmuRNAL BREQIMIAS with N- :
conposi tions conpryslna a com pound of fornmula | and a pharmaceutically
accept abl e ceorpmecinipife;at# tepgperaties ranging rem O eto1M°Eore are al so within the
scope of the present invention. A person skilled in the art is aware of a
whol e var i etyheQbilfonihidé dérivatives ofl FormBRAL af the Sdrorh SiERBHEPIn@HE t abl e to
formul ate a pharnmaceuti cal cqggggltlon. Al so, the present invention

provi des Tongboppupsationed pulfppyl e Yeoh Wk hyrTeactipn with acpesperding ¢islic nvent i on
provi des t eualROLBRer Uith ofeMAR o pipBfiails GerRBeiOF thé nblal BEmufYTRO! ¥ INK2
and JNK3, for tﬂ28¥rea{nen? 0 cﬁsorpfg ﬁgrs 0 t{ﬁ?? ng as &ell as the
neuronal syswd¥ of manmal s, notably of humans, ei- ther alone or in

conbi nation with other nedi canents. The conpounds of the invention,

together with a convention si/ enpl oyed adj uvant, 3g‘riri er, diluent or

exci pient may be placed int}o tthe form of pharnace | conpositions and
unit dosages thereof, a i'n\such formmay be enpl'loy&d solids, such as
tablets or 25 filled Hisul es -ofLY i qui ds suclHMis sol M{i ons, suspensions,
emul sions, elixirs, or cgpsules filled with the\sang, |l for oral use, or

inthe formof sterile infectable SOMuti @ns for par- ented¥l (including
subcut aneous use). Such pharmaceutical conpositions and unit dos- age forns
thereof my GoEREbEGN, A REMEEE £1,1HALAMGTHeYLRw RRARGY L1 0Ns, with or with-
out additional "active conpounds or principles, and such unit dosage forns
may contain 30 a_ny(Rﬁ),l.talql e effect I(RG) amount of the gactive ingredient
comrensurate with the 44 ended daily"dosage range( & be enpl oyed. WO
01/23378 PCT/ 1BOOf 0130 46 \Wepg ed as phar tical,s,

t he. sul f onam des rix¥atives of tthis invention e tWtch |y adninistered
in the formof a phgrmaceutical c N,jon. Such coppositions can be
preparedia n a mann wel | &mown in the p'har maoeuti cal art and conprise at

| east one active conpound. Cenerally, the conpounds of this invention are

adm ni stered 4i.n a | C ctive ampunt. The anpunt of the
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15  Typically, piperazines of type VIII can be prepared upon using conventional methods
known by a person skilled in the art.
For L' and/or L2 = ary, suitable methods of preparation are described in Tetrahedron
Lert. 1996, 37, 8487-8488 and references cited therein. |
For L' and/or 1% = aryl C;-Cs alkyl, a further preferred method is the reaction of the cor-
20 responding piperazine or mono-N-protected piperazine with compounds of formula X

Aryl—(CH,) —X X

wherein X is Cl, Br, 1, OTs, OMs



10 The pharmaceutical conpositions of these inventions can be adm ni stered
by a variety of routes including oral, rectal, transdennal, subcutaneous,

i ntravenousyoomsg®ruscul ar, and intranasal. Dependi ng onpcirasdonisnded
route of delivery, the conpounds are prefera- bly fornul ated as either

i njectable or oral conpositions. The conpoSitions for oral ad- mnistration
can take the formof, bulk Ii uid sol utions or sugpen5|ons or bul k powders.

15  More conmontBe reacsap isgenerpilycondneted in the presence ot base sicdbias tiethylamingdlinge

forms to fa- cigh r&;ﬁﬁl&hﬁ&ﬁh&&a}i&aﬁﬁﬁﬂ aaﬁbon;ﬁ@%n& filelike malvalpﬁﬁﬂ%sw QBnethyif €7 S
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in associatio a suit far maceuti cal exci pient. Typical unit
dosage 20 forms |ncI ude prefill ed prenmeasured anpoul es or syringes of the
liquid conpr|Eqréngn<H¢rL i5t 1G(8)-, 2 fusthen preferrapmethed isthe conyetsidoeficompinmds af e of

solid conp05|t , ) d. s
usually a m no égidlrrlf)% eﬂril ?Wgsggr?ggéoaﬁ?&td ﬁ! ian‘i)a'gou't.{L Jn%%ﬂ) O?QH%?’ fato
preferably fr athmewmide groupmsalosmibed BeBUY SoeChint. Belgirk 1078 &732@ nder bei ng
various vehicles or carriers and cessing aids hel pful for formng the
desired 25 dosing form Liquid fAr ms \suitabl e for oral adninistration may

i ncl ude a suitabl e aqueous or HMNn- aq Arhylcl e with buffers, suspending
and di spensi ng agents, col orant s\ flr( ordland the like. Solid fornms nay

i nclude, for exanple, any of the owi ) i ngredi entgg or conpounds of a
simlar nature: a binder such as mcrocrystalline cellul ose, gumtraga 30

canth or gel atméulfmpﬁfmﬂweaéﬂmwaéw i cangasting the sulfotivé thlowdpsat i ng
agent suchy@as I h as
magnes: um & o iR 2l fomily PRER e Biss bl Bt EhBEER 1ad 0 Jolichitthe 18

col | oi dal si | igesberatad éwmxéhcE@asmsgmbﬂtgbaagpemlu@;bhwofmmg tvretlsjhschari n;
or a flavori or ora
flavoring. | njr}gic?%g% %gﬁ%cg%?%gﬁg%% ?ﬂgﬁ?‘%’ %gsiélﬁyhﬁ FFathﬁnéﬁPrg

steril e sal i nelpconginteiiinaolyentsuth 2 ,N- dmiethyﬁornmnmdd;dﬁndthmlﬁﬁﬂombmw}lyler S
d.of formula

known in the ar ment i 5s e

| in such conﬁ’g"f’?‘ﬁg’ﬁ’sta?age{'%"it%’éﬂli/gé”ﬁ“ﬁ%?mﬁe g‘?’r’éﬂ to %Bbﬁ’gn@l y ranging
between 0.05 to 10% by weight with the renai nder being t he i njectable
carrier and t Hdtelrakiecly, Tthe salfonemidtedariviatiest afoiopoulerlt e reudilp rpaéﬂayed from the

"adm ni st ered e 0 td, ON e rel res i ve.. Further
material s as % sBlm 5t Q’é@?@ %oq e VST ?&féi’yéﬁﬁf ‘?‘P@X‘Ih @ %eé‘FrabE’F
Part 8 of Re mnmg:t m Plpeer‘mﬂfsrﬁttﬁnhulﬁﬂX ﬁeueemexeequi:é’xmnﬁchwamam cobiSoundsVeF Ck

Publ i shi ng Conpan st on,, Penns which is |ncorporat ed herein be
reference. THE™ ﬁﬁ&g%?e PW&?:‘WQWPWBWTE%’H“T&F s YRl gpipeRdines d dype

‘sust ai ned rel QXS:&n BQprB}iaréH using conventional methods known by one skilled in the art and de-
20  scribed by way of examples in J. Pharm. Sci. 1972, 61, 1316; J. Heterocyclic. Chem.,
1986, 23, 73; Tetrahedron Lew., 1996, 37, 1297, US 5106983, WO/9113872 and

WO/9606609. '

Preferred methods of obtaining piperidines of formula IX are the following:
ForL'=Hand12= (CHz)n-Ary! wherein n = 0,1,2; addition of an organometallic spe-

25 cies such as Ar(CH,),Li or ArB(CHz)“MgBr on mono-protected 4-piperidone followed
by reduction of the so-formed double bound which allows the formation of compounds
of type IX.



from sustai ned rel ease drug delivery systens. A description of
representative sustained release materials can also be found in the

i ncor por avedymaiseri al s in Remington's Phar- 15 nmaceuti ceCT/Bod/eIages. | n t he
following the present invention shall be,illustrated by neans of sone
exanpl es whi ch are not construed to be viewed as |imting the scope of the

i nventi on. anpl es P]_Hér?col #1 20 Exarr]é)l e 1; Preparatl on of
4- chl or o- N@:(Lpr-pé{?a -Ard (whessiiyn = Q. he ch rsfrresd prethadeds teiredustive ami-de |

4- Chl or o- N- tkigp BEs eﬁmmﬂtﬂm{;ﬂ%@%g%moﬂzmtﬁon of 4-chl orobenzoyl
chloride (0.114 rml? in 50 nL dr ] 2 was added 25 over 30 min to a

stirred solutlon of 2-a I-thlophene (0.2137 no]) and (0.25
mol) in CHe@ %PE‘T'H'W&? &e\ﬁﬂ‘ﬁet@e&ﬂ TQisR ¥t8ﬁnHE‘HWBﬁCF°PH§“§rEI§acti on
was al | owe dthEh WPACHVALEd AriRID JFRyHR TR with ﬁmaw-prlnéatedm At abf Rsiided di | ut ed
with 200 nL of CH2Cl12, washed twice with . ;l)\l) and dried over
MySO4. Eviapdndetrefedoam hatel995036; 63135637 orded 28 (98% of the title
benzam de as a white solid: mp. 153-54C, 'H 30 NIVR (cbAd3) s 7.9 (d, J=
8.67 Hz, 2H), 7.58 (d, J= 8.67 Hz, 2H), 7.44 (dd, J= 3.77, WO 01/23378

PCT/ 1B00101380 48 1.13 Hz, 1H), NO22 (d, J= 5.27 Hz, 1H), 7.16 (dd, J=
3.39, 5.27 Hz, 1H), 6.62 (br d 1y, 4.98 (d, J= 5.65 Hz, 2H). 5-((f

i - (4-Chl oro-phenyl) - net hanoy, i nB} et hyI ) -t hi ophene-2-sul fonyl chloride
b Chlorosul fonic acid (20. iyl in cH2a 2 (80 nL) was added
dropwise to a 5 solution of 2 (loog, 40 mmol ) in 2C1 2 (500 nmL) at -80C
The m xture was allowed to reach roomtenperature i“i"5h.. The reaction

M xture was paedtedion df theSulddtingl goufs is/therodnfi i@ dsi m&m&am efedani c

| ayer was dri ed over %/gsozt and tgjheissol vent was ei\?gapor ated to gf?ness whi ch
af f or ded 8. Pfgotesshuy cPOMEsi red sul fonyl chloride Ib; np 133-35C, ' H NVR
(DVBO-d6) 8 9.21 (t, J=6.4 Hz, IH, 7.87 (d, J=8.67 Hz, 2H), 10 7.53 (d,
~(J; 8‘]673H$7 IﬁZHLZ —GNﬁi’d(O)RU-‘M? G@)HR,”RI3,I-BJR3’SOZ R’ (diprefifred mdtholinf siithe- 4. 53

4- Chl or olON- S5 quﬁogé?a&qw formule 16 s, fhe-reaqtigp 9 sommeroially Ayeilable NARES 1 A
sol ution of ahikopiperidine vifh ﬁ%ﬁébﬁve!}fhc@l EhididebNbocyshted Al s énlvadge afded
slowy at O0C to piperazine (985 , 11.4 mmpl ) .in CH2A 2 (11 nmL). The
reacti on wadlesglpssic m@rlonﬂwwemq@#m #rthedite was reached. The
reaction m xture was washed with sat. NaHCO3 and dried over MgSO4. After

evapor at i ng Wheéh 56! \COVAN, cobpdurdd Y Forfiulal IXCarévedadily fiep@t@By carthddiYRwePVEO- d6)

8 9.38 (t, J= 5.27 , 111 7.90 (d,” J= 8. 67
( chosen aroml_al%ic or het roaromat?c rings with intermediate ofz e XIII

T

15 XII

in the presence of a Lewis acid such as aluminum trichloride or titanium tetrachloride in
a polar aprotié 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.

20
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-



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). 20 Exanple 2 :
Pr epar at i onwofe1433@hl or o- N- {5- 14- (3-Tri f | uor onet hanesul f orgdFIB00/01380

phenyl am no) - pi peri di ne-1 -sul fonyl 1-t hi op44en 2-yhnethyl | -benzam de 2 To
a-stirred solution of
4-((3-Trifl uoronmet hanesul fonyl ) - phenyl am nQ) - pi peri di_.ne (580 , 1.88

mol ) and i Pr 2Ri¥copduciest 1gsolvintguchasiN,N-dimethyform %odxmmylsm@uddd%d I b
(600 no, 1.71 guelyipyrrotiidfe] Qh?rﬁh %cété,ﬁ)%léﬁf% Péfahﬁgrén*arﬁdl%o S ARt P(g) °C

m xture was 25 washed wth and sa ution, and
over MgSO4. The sol vent vvas evaporat ed and the residue was fi | tered

| Solated as whio uPRAReE Yt AR XIONR, St GEEkTL By chne Rl SIS

9.38 (t, J=55. 6d¢¥[Itih arvariige ()ﬂfonilm;laafm drlzIX i Hje, prékere-of 4 sﬂﬂab(enbasétd) scav-. 28

(% Tz, 18y o d e s ok el oy o S,

Hz, 1 H), 3 7me¢1q/1mﬂa,mﬁoﬂrhpylah91mn&e3ﬂ-rﬁah Hhorphbline ahd@Fe lélekd:rhé reactio% 1& HZ

2.26 Hz, E‘ﬁ% t’fikg /23 78 PCT/%B /01380 49 J= 13.56 Hz,

1. 65-1. 48 (m cra nethyl mﬁmlde@mﬁmemf%m
Calc.: C 46. 34%h 1ﬂyrr3lxc76’lf¥) etmmof5 aZe'i&ﬁﬁrﬁ@Hﬂﬂem@eraﬂx@b ﬂér(‘hbdﬁt 0° a: Al ldH”C
6. 69% 5 Alternati veI can be synthesised in a parallel solution phase

approach. B% aThewse °§F‘Flf@é'h'(hl‘)“dfet?56ypf &l leads tomings that havedtr &g deprotected us-

pol ymer bound wyvmﬁamwn&mohs% %eﬂiﬁcq /R o 2 stock
solution of Ib 1I'n CH2C12/ DMF 2eq ! ad gfar%{g re%ntl glrclos(ﬂurry is
shaked. After R Ani nonet hyI Merryfl el d resin (0.4 eq) is added and the
reaction is shaked overn The_ so] UtI0n2IS filtered off, to the resins
are washed 3 x with CHZ t'\& (Ich'éz},p O VMt §Q2e\5aporat ed at _nediumtem
perature in a Savant Speed Vac(r) Plus vacuum centrifuge for 1 The

f ol I owi ng conpehedia RIPAZ, Fraag artchsabove gfinad.l el fashi on according to the
exam ples described above The follow ng table provides HPLC data and nass
spectroscoﬂﬂ/ data of the nentioned 15 exanples. 1,2. I | Nane Rt HPLC
Purity G adi emeﬁﬁﬁﬁeﬂf,tyﬂwmuﬁnﬁgﬁﬁe%&o%lfgg o HeSdrfbed methods 1{ or the , prepa-

N-({5-[(4-pyridin-2-ylpiperazin-1-yl)- 17.87 97 ¢ 477 475 sul
t hi en-2- | net’ﬁ“‘lm B@ﬁglgﬁf b condensation of amines with acid chlorides or carboxyhc aCIdS n

4- chl or o- N-[ (5t prktdréd {dndRIcAP ER&MLDBbREIhdhLd compBuritts o?ggnepal formula I
In the particular case of compounds of general formula I where Y represents a pipera-
20  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,);—Ar"—S0;—N NH

. XV
with electrophiles L' which will be chosen depending on the nature of L! (see the above
25 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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15  fore are also within the scope of the present invention. A person skilled in the art is

aware of a whole variety of such carrier, diluent or excipient compounds suitable to
formulate a pharmaceutical composition. Also, the present invention prov1des com-
pounds for use as a medicament. In particular, the invention provides the compounds of
formula I for use as JNK inhibitor, notably INK2 and JNK3, for the treatment of disor-
20  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 pharmaceutical compositions
and unit dosages thereof, and in such form may be employed as solids, such as tablets or
25  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
30  any suitable effective amount of the active ingredient commensurate with the intended

daily dosage range to be employed.
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cilitate accurate dosing. The term “unit dosage forms™ refers to physically discrete units

=

suitable as unitary dosages for human subjects and other mammals, each 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

20  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 |

25  dosing form.

Liquid forms suitable for oral administration may include a suitable agueous 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-
30 canth or gelatine; an excipient such as starch or lactose, a disintegrating agent such as

alginic acid, Primogel, or cormn 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 examples
which are not construed to be viewed as limiting the scope of the invention.
Examples
Protocol #1

20 Example 1: Preparation of 4-chloro-N-

methyl]-benzamide 1

4-Chloro-N-thiophen-2-ylmethyl-benzamide 1a
A solution of 4-chlorobenzoyl chloride (0.114 mol) in 50 mL dry CH,Cl, was added

25  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

30 NMR(CDCL)é 7.9 (d, J=28.67 Hz, 2H), 7.58 (d, /= 8.67 Hz, 2H), 7.44 (dd, J=3.77,
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4-chloro-N-[ (53 (S Sof i 23 rabns o %'?nlf’ DMF and 2 mL CH,Cl, was added slowly at
0°C to piperazine (985 mg, 11.4 mmol) in CH;Cl, (11 mL). The reaction was stirred for

etaRing-10&)

15 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¢c was
isolated. "H NMR (DMSO-d6) & 9.38 (t, J=5.27 Hz, 1H), 7.90 (d, /= 8.67 Hz, 2H),
7.56 (d, /= 8.67 Hz, 2H), 7.46 (d, J= 3.77 Hz, 1H), 7.18 (d, J=4.14 Hz, 1H), 4.67
(d, /= 6.03 Hz, 2H), 2.66-2.84 (m, 8H).

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

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
25  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 eluent. 2 was isolated as white solid (840 mg, 79%).mp.: 198-
199°C. '"H NMR (DMSO-d6) 5 9.38 (t, J=5.6 Hz, 1H), 7.74 (d, J= 8.6 Hz, 2H), 7.45-
7.33 (m, 4H), 7.28 (d, /= 7.9 Hz, 1H), 7.06 (d, /= 3.8 Hz, 1H), 7.02 (s, 1H),6.90 (d, J
30 =7.9Hz, 1H), 6.69 (t, J= 5.6 Hz, 1H), 4.68 (d, /= 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 RUHPLC| Purity |Gradienty Mass |y, o
4-chloro-N-( {5-[(4-pyridin-2-ylpiperazin-1-yl)- ,

3 |sulfonyl]thien 2-ylymethyl)benzamide 17871 97 | ¢ | 477 | 475
4-chloro-N-[(5-{[4~(4-fluorobenzoyl)piperidin-1-

4 | njsulfonyl} thien-2-y)methyljbenzamide 15331 962§ b
4-chloro-N-{[5-({4-[4-(trifluoromethyl)phenyl}-

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

6 |yhsulfonyl]thien-2-yl}methyl)benzamide 14431 9 | b | 521 | 519
4-chloro-N-( {5-[(4-{4-nitrophenyl}piperazin-1-

7 |y)sulfonyljthien-2-ylmethyl)benzamide 1399 1 933 | b | 522 | 520
4-chloro-N-[(5-{[4-(2-furoyl)piperazin-1-

8 |y1)sulfonyl} thien-2-yhmethyl]benzamide IL76 1 82 | b ] 494 | 492
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4-chloro-N-[(5-{[4-(2-morpholin-4-yi-2-oxoethyl)-

11 [piperazin-1-yl}sulfonyl}thien-2-yDmethyl})- 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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pyrazol -5-yl | S R o e L A %o % 2 dooletf? | 1°%thi
benzani de 4-chl pr of:( [KSU{C{‘ZZ!IPQ’M !é}ﬁulfznlg}]'hwln# pylrazell- 32 8241 | g@pi dl4§8| L1
sulfon 1 Chie . ( 01/ 23378-RGHI-BROLO1880
yl ) met hyl | benk ars ]s "fzgj ﬁg{@ Eﬁlby pﬁ?”%‘ 4, 5, B2pdntoamgt hyl )em{o,/ls)oz B3
pi peridin-1-y ]bUI PAR T FIN e =37 4890 6—a 573 ST —bpnzan) de
84 4-chloro-N [ {,lljsﬂmﬁ,ﬁhgayj mﬁ,m di azepalf- s[z $183 du. b WE5R5083p
sulfon I thie Lcm.ﬁo-Nk[(si{[ﬁm-z;ampH@ylﬁnpaﬁhm-o- { :
(5 ({4-[5- (4- Tef“h y Jibenzanide 1444 | 87 b 501 | 499
pyrazol - 3-yl ] pi per|f-eiloro-¥=-{{a-({4sidichlerapi(tyiflepramethol)- 5 72 d2. 7 a 571[-499f 1 neth
| "benzami de 8p f&‘r g‘!ﬁn m“%fmlrxl}ﬁﬂi'i? ﬁn&ryﬂmith%}}l )s’dﬂ“Pc nyf#] t hiten| 5184 BA76$1! 4
490 488 1 meh— _th N\f iglc NE L) = 00 P {{5 { [-r (3 Jhcny o
2, 4-thi adi azo| -p § ,ﬁ@g?@@fﬁl .2.)§) nt onyl Ht hien)- 2sy1) ret hydsk- | 65,46
98.7 a 560 55B b greasiiitd
4-chloro-N—({5 ~[(4-{4-chloro-2-nitrophenyl}-
23 |piperazin-1-yl)sulfonyljthien-2- 15.38 99 b 555.5 | 5534
yl) methyl)benzamide
4-chloro-N-{(5-{[4-(6-methylpyridin-2-yI)piperazin-
24 1-yljsulfonyl}thien-2-yDmethylJbenzamide 2.3 9 b 491 489
4-chioro-N-({5-[(4-hydroxy-4-phenylpiperidin-1-
25 | Dsulfonyljthien-2-yl}methyl)benzamide 12841 94 1 b | 491 | 489
N-({5-[(4-benzoylpiperidin-1 -yl)sulfonyl]thlen-z-
26 yI}methyl)4-chlorobenzamide 14.35 920 b 503 501
14-chloro-N-[(5-{[4-(2-0x0-2,3-dihydro-1H-
27 |benzimidazol-1-yl)piperidin-1-yIJsulfonyl}thien-2- | 12.22 93 b 531 529
yDmethyllbenzamide
N-( {5-[(4-benzylpiperidin-1-yl)sulfonyl]thien-2-
28 1} methyl)-4-chlorobenzamide 16.03 93 b 489 487
4-chloro-N-( {5-[(4-oxo-1-phenyl-1,3,8-triazaspiro-
29 _|[4.51dec-8-yl)sulfonyl]thien-2-yl}methylbenzamide | 1214 | 89 | b | 345 | 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(diphenyl)methyl]- _
31 |piperidin-1-yl}sulforiyl)thien-2-yl}methyl}- 1536 | 96 b 581 | 579
benzamide
4-chloro-N-[(5-{[4-(3-cyanopyrazin-2-yl)piperazin-
32 |1-yl)sulfonyl} thien-2-yl)methylJbenzemide 1306 | 8 | b | 503 | 501
4-chloro-N-({5-[(4- {S-nitropyridin-2-yl}piperazin-
33 |iyDsulfonyl]thien-2-y1} methyl)benzamide 1376 | 76 | b | 522 | 520
4-chloro-N-{[5-( {4-[3-chloro-5-(trifluoromethyl)-
34 |pyridin-2-yljpiperazin-1-yl}sulfonyl)thien-2- 11632 90 b | 5795 | 5776
yl}methyl}benzamide
4-chloro-N-{[5-( {4-[5-(trifluoromethy])pyridin-2-
35 |yllpiperazin-1-yl}sulfonyl)thien-2-ylmethyl}- 14.88 80 b 545 543
benzamide
36 |4-chloro-N-{[5-({4-[3-(trifluoromethyl)pyridin-2- | 14.63 | 95 b 545 | 543



88 4-chioro-N-[(5-{[4-(2-phenylethyl)piperidin-1- 7.62 99 a 503 501 1
sulfon 1 thien-2- 1 nmeth || benzam de 89 4-chloro
N ({5-[ (4wbepeashgpi perazin-1- 5.29 99.1 a 498 496 1 sul PoDiEDONIIBEN- 2-

meth | benzam de 90 4-chloro-N({5-[(4- oqtyl pi perazin-1-yl)sul fonyl]- t5-59
97.8 a 512 510 thien 2- 1 neth 1 benzam de Exanpl e 91: Prevaration :
of N-[(5-1f4- (1H- -2, -henzotriazol -1l -viYviyeridin-|1-
yl 11 sul fonyl|l t hi «S’HP’%%?:‘?ﬁEf‘WV‘M)@%Z@W%benzam dg 91 5
4- (1H 1, 2, 3-tbenz Hra-per-ehat - H-uareacgtater—9tarFo .
sol ution of |B&e- %j%lyﬁg ) 1147eg| 5 Bertzof ri3aziplsa? ([238ny,
2 mol) an f D IS5 m—THE was—added a
solution of mBML ul ,| @asmole} if n 10| ndss THRss7 The
yel | ow sol uti pridipe B-carbdxglatelo| vent was eva)or ated td
dryness and |t he erhm'de{ﬁl(ééi(ﬁ@@mhmﬂym@m@ﬂmﬂ- an silli ca
(AcCEt / cycl ghé%a ﬁlaen?f!@zﬂf°nﬂi@veﬁﬂaétvl}érﬁg%7 e i|s¥atied® c ntbal i ¥8y | 8 |1- and
2- 1 egi 0S| ONBF-S— T AHET4H] m.n{.“g fmmﬁ’:ﬁ gRzet-fH-azel-e—piperdi-pre—-goner
(250ng, 82%. 4' H § _2_ 712§§ (g 2 .90 K nt., J=
6.8 Hz.), 442 Ybendekld (M Shyyts a4y | 1.233”(;, 8k qlgpMz
APCl : 303.2 (Nﬁln,cmm {[3MH{4- [H»tﬁéﬁiyl*ﬂ-&nﬂu&b&ﬂ(yl)@ 1b Bac+I) ] Fragtion
cont ai ned t hedll- pendiodyllprakie-yl}mifonyDhiee2-i SONEYs.8¢ ‘»0 967g _ 1:607':6091 Nm
(CDC13) 58.(6(dyl]methyl}henzpn1-¢p —1H) 7 92 (d_l1= 8 IH){ 7. 58 (1.4 J=
8.3 H.), 7. porgbenzgylpmingly 111)14.03. 534( N 52H) ,508. [2Gsd
211), 2.55-% R UREEADG - 13032 (ML —247
4 : =2~
(M " butyl +l A 3 FCil'zlglj BQP101380 H4 9%gs (1250
mg, 0.82 mml) 3 a il ¢f TFA was| added
dropwi se. and th9—{&{(54{{(4—&mroﬂﬂﬁoyﬁefmm’oltﬁdxyf}ﬁién-ﬂl‘. The¢ sol yent s| wer g evapor at ed
to dryness |a#d -ﬂhé-ethﬂé-qgmeé-pm—talﬂed wisT h| dibet phyaset hes2 tio gi ve
240 ny (95%—0 jthyridinge] h_ldm(h, m113) 8172 (h_ml 1H),
8.07 (d, J=}8, 1H) 55 (t, = 8.3 Hz.),
7.40 (t, J= 89% ‘32‘H),9§ Zoi(rr 65%),%’.55-2.25
(m 4H), M I AP I (I 28-bengotTTjazotl
-yl) pi peridi : yids 4- osh| onoberssani de 41 91
~ was synt hesi 12 © the protocol forl thejsynthesis|of 2. Aftjer
flash chromp- 10/4rceye-NiSy({4-12E)-Frohepyiirerdandlbns jwer efrecrystal|ized from
CH2Cl 2/ q, cl o hé& Ee ﬁdl}a@@ﬂl)mm-z-yl]meﬂlyl}- 1 10.65 93 b 516 514
4-chloro-N-[(5-{[4-(3-phenylpropyl)piperazin-1-
48 | Tsuifonyl)thien-2-yl)methylbenzamide 10611 97 | b | 518 | 516
4-chioro-N-[(5-{[4-(3,4,5-trimethoxyphenyl)-
49 |piperazin-1-yljsulfonyl}thien-2-yl)methyl}- 13.16 { 90 b 566 | 564
benzamide
N-[(5-{[4-(4-tert-butylbenzyl)piperazin-1-yl}- .
S0 sulfonyl} thien-2-yl)methyl}-4-chlorobenzamide 1181 95 b 346 344
4-chloro-N-{(5-{[4-(4-fluorophenyl)piperazin-1-
51 |yljsulfonyl}thien-2-yl)methyljbenzamide 1493 1 80 | b | 494 | 4%
4-chloro-N-{(5-{[4-(2-hydroxyphenyl)piperazin-1-
52 lysulfonyl}thien-2-yl)methyljbenzamide 121 /| 93 | b | 492 | 4%0
4-chloro-N-{[5-({4-[4-(trifluoromethyDpyridin-2-
53 |yljpiperazin-1-yl}sulfonyl)thien-2- 1442 91 b 545 543
yljmethyl} benzamide .
4-chloro-N-[(5-{[4-(5-cyanopyridin-2-yl)piperazin-
54 |1-yIjsulfonyl}thien-2-yl)methyljbenzamide (1315 %4 1 b 4 502 | 500
tert-butyl 1-[(5-{[(4-chlorobenzoyl)amino]-
55 | methyl} thien-2-yl)sulfonylipiperidin-4-ylcarbamate | >/ | %8 | b | 514 | 512
4-chloro-N-( {5-[(4-phenylpiperazin-1-yl)sulfonyl}-
56 | ien-2-y1} methyDbenzamide 14.18 | 94 b 476 | 474
4-chloro-N-{[5-(piperidin-1-ylsulfonyl)thien-2- _
57 | Nimethyl}benzamide 13.13 | 96 b 399 | 397
. 4-chloro-N-[(5-{[4-(1-naphthyl)piperazin-1-
S8 vl)sulfonyl} thien-2-y)methyl Jbenzamide 1638 | 75 b 526 524



J= 6.0 Hz,

yield: 3.1 g (71%. np.: 174-175C. 'H NMR (DMBO- d6) 5 9.41 (t,
1H) 8.03 (d, J=7.9 Hz, 1H), 7.91 (d, J=8.7 Hz, 2H), 7.87 (d, J= 8.7 Hz,

7.61 3H) 7 52 (t, J= 8.3 Hz, 1H),:7:39 (t,l,&mﬁ,o;glgg; 1H),
723(d szg%gqﬁz ,'5.01 (m 1H). 4.70 (d, J= 5 oH), 3.78
(d, J=10.6 Hz, 280264(m 15 2H) 522. 34217(m 4H) IV!ZAPCI:
516. 2 (M), 514 (Ml) C23H22CI N5(3S2 Cal c. C. 53.53% H 4.30% N
13.57% Found § 5&1&4ﬂ(q[(5¥{ﬁ4-(ﬂ-ﬁﬁﬂrqmﬂenynﬁpe&ﬁﬁ(m- Algt 4§r naf | vely 3 gan ?gi
synthesised ip d ¢ fohyl} thienedl-yiiniethyioerdzaraid ch uging tihe proto-
applied for 2| 20 0 |FtRiore-BH{5did- m@mm@ﬂmﬂ%re pre dqred on a paral| el
f ashi on accor i $g gmé-yé)iﬁmv feg- YH@?EYF}l bed bt |THE flol¥ oy F it e
. provi des HPLC-dat f} —dﬁmﬁ{ t1p ' —the—renttonef—expnmte
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Exenpl e Name ?tslHPEjﬁjﬁy, LAl giz‘%a,%é Ma ARG ML 25| 25565] s [ - (1
-H1, 2, 3-benzojri az dyl)plperldln-' 2 _
yl]sul fonyl}tpi %n-zcmd;apmi{sm(Memylﬂr&ﬂQw&am-l& 37 5%% a%l 5bI4 AGe aLde 2-
{ 1-[(5- {[(4{cM qyipitnypbhitn)2aylinemg)baetiugd } t hi gn-"2 93
- yl) sul fonyl ] p| per i [NH{@-{H1R4R)-5Dphzyl-25-Bazipigidel-2- Hazjol e- |5. 62 1100 &
15- car boxyl i c a@ﬁ dh"nﬁ%ﬂé“'&@@d}@ﬁ%ﬂ)"{ef‘m‘( ﬂ’l%‘hl or 024H(1,9; 3- tentot®i aA8? b4
1-yl))piperid 1‘: i :e%'zr.‘"y‘ld;théﬁdnl- s“onn 298 558—-5481+—+—mpthi—t-enzam de
95 nmeth | 1- 1-645- AT AL yﬁ%‘f Hylls-ose. 9 §3.% @ 34| 5P2 WO
01/ 23378 PCT/ 3UU/ N[5 P (R RIS Db [bl ] Oyl T PI B ert gim=2{yt y{- 1
H 1,2, 3- benzptes G&Qicﬁm5i-ﬂﬁﬁﬂaﬁﬁh%ﬁsulfdﬁﬁ1} yd.z-l- {1286 | 94 | b | 6275|6256
-[ (5-{[ (4- ch| or oeetylibesanido] net hyl } 96 :
t hi en- 2-yl) sul f onyN{(4¢bireaphadiih2-(p- {{4-12-0x¢-2.3-dijtydg>- 18 90.5 4 574|572
benzotri gzg)l o} 661 égg%z Lhi—‘!ll’l‘fgfll Xllf“lfmy‘}ﬂ“en? 2767 84| b | S3T | 529
-[ (5-{[ (4-chl p+eb€ Bh 9+ -
thi en-2-yl ) su fcyny T%Y&‘*N i&&gﬂ%aﬁﬁjiﬂ)ﬁﬂfgﬂm . BB5q4.95 4 Sv4|oms | 413
benzotri azol ef5-T T h&tylphenyl)piperazin-1-yljsulfonyl
4-chl oro- N-[ ( 5-?8[ &Mlﬁc b ;l:ézaﬂl:daenzotnr s | 96 | v | 518 | ste
’ 4-chloro-N-[(5-{[4-(3,5-dichloropyridin-4-yl)-

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

70 lyljsulfonyljthien-2-yljmethylJbenzamide 1424 | 8 | b | 306 | 504
N-({5-](4-benzyl-4-hydroxypiperidin-1-

M | hsulfonyl}thien-2-ylymethyl)4-chlorobenzamide | 1572 | 92 | b | 305 | 503
N-{[5-({4-[(2-tert-butyl-1H-indol-5-yl)amino]- '

72 [piperidin-1-yl}sulfonyDthien-2-yljmethyl}-4- 11.55 97 b 585 583
chlorobenzamide '
4-chloro-N-{[5-({4-[(phenylacetyl)anuno]p1pendm— '

3 |1-y1)sulfonylythien-2-yljmetayl} benzamide 12611 8 | b | 332 530

. 4-chloro-N-{(5-{[4-(tetrahydrofuran-2-ylcarbonyl)-

74 |piperazin-1-yljsulfonyl}thien-2-yl)methyl}- 10.87 94 b 498 496
benzamide
4-chloro-N-[(5-{[4-(6-chloropyridin-2-yl)piperazin- '

75 |1 Msuifonyi) thien_z_}'fnmcthﬂ]bcm - 1493 | 95 b 511 | 509
4-chloro-N-[(5-{[4-(4-chlorophenyl)piperazin-1-

76 |y}sulfonyl}thien-2-ylmethyl]benzamide 1549 | 91 | b | 510 ] 508
N-{(5-{[4-(28-1,2,3-benzotriazol-2-yl)piperidin-1- '

77 1]sulfonyl}thien-2-yl)methyl}-4-chlorobenzamide 6.57 89 2 516 14
4-chloro-N-{(5-{[4-(4-chlorobenzoyl)piperidin-1-

78 |yl)sulfony1) thien-2-yDmethylJbenzamide 699 | 921 | b | 537 | 535
4-chloro-N-({5-[(4-phenoxypiperidin-1-

7 |ysulfonyljthien-2-ylymethyl)beazamide 681 1 72 | a | 491 | 439
N-{[5-( {4-[benzyl(methyl)amina]piperidin-1-

80 1} sulfonyDthien-2-yl]methyl}-4-chlorobenzamide 4.93 93.3 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 | 926 a 609 607
ylimethyl}benzamide
4-chloro-N-[(5-{[4-(5-thien-2-yl-1H-pyrazol-3- '

82 | Dpiperidin1-yljsulfonyl} thien-2- 593 | 93.8 a 547 | 545




98 1-yl)piperidin-l-yl]sulfonyl}thien-2-yl)nmethyl]- 6.53 96 a 550 548
be=am de 4-chloro-N- { [5-({4-[5-(trifluoronethyl)- I H1,2, 3 99

benzot ri aw0I01233%8 | pi peri di n-1-yl }sul fonyl )t hien-2- 6. 85PONIEPUEIBBAL 582 1
meth 1 benzamde N- [(5- { [4-(7-aza-1 benzi m dazol - 1-yl ) pi peridin- |

100 1 sulfon 1 thien-2- 1)nmeth | -4-clilorobenzarnide 4.5 97.6 a 0 514 1-{

1-[(5-{[ (4-¢H nrnhnn-;r\\ll \a_'m peret-HH-hier—a—3101
yl ) sul f onyl Jpt+peg g s 2= penzatrazot¢—5#6—95-5—a16-—9
5-carboxyli¢ gcilg; 4°§ 1%% i{ﬁzé&iﬁ ’Q_oen%l | 9.4 rya]ﬁmet Ryl ) tsh gnz4 102

yl) sul f onyl ] pi peibdntlinditte | }- 3- enzotrlazole 36 9719 a|0 O

16- car boxyl i Cﬁﬁcu&l&ﬂﬂ-[ﬁ{[%(ﬁeﬁyﬂaﬂﬂj})&-@dﬁzﬁﬁn -BH py£3| n- 9%5y )p| prL Al n-;o- 4. 07
94.6 a 532 {]sutépnyltsinent2-yhimethyijbhzanfidenpt h 144- Ch]| orobhnzan 5e 102%{chl or o
N-[(5-{[4-( 9H— uﬂfﬂm@wa}-gé&MWmYW%7 98.4 a}517 b15 sulffon 1
thien-2- 1 1 %yﬁﬁ aid ggsulfony) en-2- 5.72 92.7 a 57 -499
N-[(5{[4-(Ja... 1':“-'-‘-' - r 445 94—HF—a532-536—+H sul fon
1 thien-2- 1 #et 5} , 4gﬁiﬁmm’ﬂémé“2 484 | 91 a | 490 | 488

4-chl oro- N- lké‘lﬂdx&NleI{ a3 PhenyL €D A khaiaRar sl - § 106 .

yl } pi peri di p- ﬂv—yyl)p@ula:fnonylishfo 1dien2-ymetBl)- 67 @ 7655387t | mat h| Fedgnzani de
4-chl or 0- N- [{ S [[befisamids- ni { r O- | H benzi m dazolf-1 107 '

yl } pi peridi p-dg yF MNMH (2-PlicmipthyDpjne ﬁﬂei-hyl -7.8. #6986} 6,2 H6E; 358

benzam de 1p8-4 B methy]lbensamice -azol-2-yl Ypiperiditn- 5177
96.8 a 466 fi6sd : iy Dbchiz | sl29bervean) de 10998 | 496 .
N[ (5-{[4-(H I T0] Fm e BRI~ 1443199 ar 515 53—Tt—=ufffon 1
thien-2- 1 We?"h ﬁm.ﬂy@TgsiﬂwH%)kE%ﬂggl 1919: | Pféppr at i jof1%of| 510 :
4-chloro-N-{[5-({4-13-vronylaniTino] ptyeridin-T-

yl }sul fonyl)thien-2-vl]nethyl } benzam de 110 4-(3-propyl anilino)piperidine -
trifluoroacetate salt, 110b 5 Boc-pi peridin-4-one (2.5g, 12.5 nmmmol) and

3- propyl ani |Eﬁﬁh_d%§'f fﬁa&hbﬁ’Sfl(l_%{slﬁ@‘[lﬁa,ﬁ,?»-b@%iﬂaz@lﬂﬂyﬁméeﬁﬁtm-ﬁ)l EA were
stirred in I's-solut]on acetic acl /50u1,

12. 5mol )  andgiseiionyllsne methyllifoehlorobenzemide 81729, 17. 6rmol ) were added and '
the solution was stirred overni ght under Ar. The reaction m xture was

diluted W t h(15-12 3-benzotriazol-1-yl)piperidinium trifluoroacetate, 91a
To a solution of Boc-4-hydroxy—piperdihe (201 mg, 1 mmol), Benzotriazole (238mg, 2

mmol) and Triphenylphosphine (523 mg, 2 mmol) in 15 mL THF was added a solution
of Diethylazodicarboxylate (326 ul, 2 mmol) in 10 mL THF. The yellow solution was
stirred overnight, the solvent was evaporated to dryness and the crude residue was

10  eluted on silica gel (AcOEt/cyclohexéne 7:3). The fractions were isolated containing the
1- and 2-regiosiomers.
Fraction 1 contained the 2-benzotriazole-piperdine isomer (250mg, 82%). 'H NMR
(CDCl) 67.84 (m, 2H), 7.38 (m, 2H), 4.90 (quint., /= 6.8 Hz.), 4.20 (m, 2H), 3.05 (m,
2H), 2.27 (m, 4H), 1.68 (s, 9H). M/Z APCIL: 303.2 (M+1), 247 (M-'butyl+1), 203 (M-

15 Boctl).
Fraction 2 contained the 1-benzotriazole-piperidine isomer (50 mg, 16%):'H NMR
(CDCl3) 68.06 (d, J = 8.3 Hz., 1H), 7.92 (d, J= 8.3 Hz, 1H), 7.58 (t, /= 8.3 Hz.), 7.42
(t, /=8.3 Hz.), 5.25 (m, 1H), 3.52 (m, 2H), 3.20 (m, 2H), 2.55-2.25 (m, 4H), 1.66 (s,
9H). M/Z APCI: 303.2 (M+1), 247 (M-'butyl+1), 203 (M-Boc+1).

20



di et hyl ether, and 12nL of NaOH (2N) were added (pH9-10). The organi c phase
was 10 washed twice with brine and dried over MgSO4. The crude was purified
by flash cifgpenibyRl/ 23378 PCT/ | BOO/ 01380 56 matagraphy opcsisovemssgel using
petrol eumether/EtOAc 7:1 as eluant. 3.7 (94% of pure 11Ca were

I solated as a colorless solid. "H NWVR ( d6é) 86.93 (t, J=7.7, 1H),
6.31-6.39 (m 3H), 5.31 (d, J=8.2, 1H), 3.84 (d, J= 13.2 Hz, 2H), 3.33 (m
IH), 2.89 (ﬁiaméﬁmammmol)ya&dﬁsdve@pSMCII&CB4II(1H0ﬂTEAm3dM 2H) ,

éSISS ng EH% N&di?%i M?f%@“°“1”fg E‘/‘)ti‘(r i f‘ﬁg ’Thg |§rgt£o &"apé“!ﬁH&‘r%_%i:l 2.5
m. of TFA wer endtigedly rehxdmwaserempatate&mﬂxalmthylethenmgwspno m(95%) oBRX1The
wth di ot iyl ot AOMRSENRa BB Toafics 4 oB. 115G FoAES D950 (m
gtl)l) ;7), 88 ?En (egggsimlm) 7@544J6=85§’H(zm73¢%J=38531H%F52k?m| mSsts'é(ﬁl? (m

1.57-1. 47 (m 2@03)2(1)(“872}(){25%%2?(@’@ MBAPGE 20E5(M+D19. 2 (MF1).
4-chloro-N- (f 5-({4-f3- pronylanlllnolplperldln 1-v1l

sul fonvl ) thi eN-Rs-xtzi_(%-lml,slben?&ﬂzzm%ﬁﬁ%@tdﬁl %ﬁ&nfﬁﬂﬁ}&ﬂéﬂ@@ﬁﬂn agccording
to the protocol for the synthesis o fer Tlash chro- matogr y t he
main fracti onm@l@&ﬂ%ét al lized from CH2Cl 2/ Cycl ohexane. |sol ated

yield: 430 ngof 36%%

TH. 7.89 (d .\i]_ %ntﬁggxsed %égrdygggﬂz ﬁo@h@éﬁ%ﬁ%ﬁ%&_r%ﬁ’ ? ,iger(i’(ifsh %Hro

111), 7. 190( dtogsaphxﬂs: ppin ﬁm)ons@veme(:nystau:zewﬁ@mmszClm)fclcﬁxen&ealsmte(dm 3H)

Spe §%007 (o g S Gl RSl iRy oo @l o Biulgag dly T 17y,
(d, J= 10.9 Hg.032M)s= 1.9513: 10§ 77.914, 4H08.7 Bz ) ¥.87 4d, /= §7§1sz) . MZ

APCl: 532.2 (Mrl), 530.1 (M1). C26H30CLN303S2 Cal c. 70% H 5.68%
N 7.90% Fouﬁé4(@3féh7§§% Ji 8-3Ha 7). K391, 45983 He, lkl)té?—héd,mfe?r ¥7 Hz0 can be

' fﬁgtehisiazedo:‘ T%?Bgﬁ)g*rheﬂ ngdl’oace{]ﬁ?ez@gtpﬂ%&hsha@ gz z}ﬂnz%%@;&g bound

NVM ( 4eq. X5 i n2H),2.34L2. m@mmmsmmm 514[1[1.(M>4'1) T HCIN,096 utdlen Of

3 A< nomet Ryt ﬁ%wf@?‘f%?ﬂa@dﬁ"/z%né?ﬁ A BN B eaction 15

shaked over ni ght Occa 30 5| onally remaining amne is renoved with

. pol yner bound %% The s is again shaked for | h. The
solution is fﬁﬁ?’é"é & fefldn a para §ﬁé’8°¥31’9@59\/?%°%“®11182m10'

PCT/ 1BOO/0138§b1a§5he@If&Q12 and the solvents are evaporated at nedi um

tenperature in a Savant Speed Vac(r)
20 The following compounds were prepared ona 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 . Rt HPLC| Purity G;;::ig“ ]]:l/l:? Mass M
25 '
2-(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-
92  (yljsulfonyl}thien-2-yl)-N~(4-chlorophenyl)- 6.37 91 a 516 514

acetamide

: 2- {1-[(5- {[(4-chlorobenzoyl)amino]methyl} thien-2-
93  |yl)sulfonyl]piperidin-4-y1}-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 |1-yl)piperidin-1-yljsulfonyl}thien-2- 646 | 99 a 550 548
yDmethyllbenzamide
95 _ |methyl 1-{1-[(5-{[(4-chlorobenzoyl)amino]methyl}-| 6.19 | 83.7 a 574 572




Pl us vacuum centrifuge for

paral | el

f ol | owi ngwo alad3s7spr ovi des HPLC data and mass spect r 0SCoppCTEBON0I380. t he

nment i oned

pl pel’l di n- 1-vlsul f r)zn\l)l \ff hi
4-chloro-N[{ [5 z ‘H?ﬂ?ﬁ:&ﬁ’
pi peridin-1 yTpEnf;;“"i{j"'g'} -
et hyl 3- ({ |1of (Bebblh il
nmet hyl }t hi eng- 2-y i 6. .6la
benzoate 4-¢hlor Nyl2{{1{(5-{(({-4&0&03@%5&36]Myf}alnyI ) N 114
pi peridin-] - yP'} stilidodryiulfoyllpperidin gy BAB11INBA } - 6. 671 79465 § 536( 584 | &hzani de
115 4-chl or ¢- olf-f&cahoxmﬂj Lino}piperifdin-ll- 6 93 8313 5 535 433
])sul fon 1]t T}%q n??aol- 653 }
4- chl or o- N- | %‘F‘h 5 nét2 5292|968 2| 2820 g 1
sul fon | thi TS mit (123
3 ({1-[ (5-{| mm@;unalmii-m e8s2| 35 69 h 533 5ol
])sulfon 1 § eri ]rfhﬂﬂ'}}béhzaﬁiﬂeno benzam de 4-chl oro{N- {|[5-({ 4-
[2-(trifluof t hMtS)WﬂuaFlGﬂ-beﬂzilﬂdazol- -yl)piperidin-1- 5 P 14
pi peri di n- 11 Uity thmﬂﬂ-x;l)meﬂww-mqwmrmde A1 7707 TG isdg k@ halbdni de
4-chloro-N-({5-[ S41f-blogsbenz Tyl)- 1119
sul f onyl ] anif 1'1%h s ?Vl?pﬁ’i‘;gi’mf X}(}y ng‘ﬁ'?‘l"? n§'é6- 775584 8| a%667 86"
yJ) met hyl) be F—[(é— tz_ )‘bUénEUy ' in(eﬁylr}irhén-i —cht-groanit+no pi Pet t~chn- | -
6.6 86.2 a b: ulfohyl E{ LBbezotiazdi®t|Ns s Bewzmam de #-ghlorg-N { [
5-({4-[4-(ty cmsmil y&n) ani |noI 121 . -
i peridin-I- sjedk[ {560 tnino-OH-pitinyp} 11 1. 96 & 558
PiP Vo3 yusmfo%f}aim-z-ynmahy&ylmaém Ao 1%% 1 9% 3P | s
4-chloro-N-[(5- {[4-(98-purin-9-yl)piperidin-1-
104 |- )sulfony!} thien-2-yDmethylJbenzamide 467 | 984 | a | 517 4 515
N-[(5-{[4-(6-amino-9H-purin-9-ylpiperidin-1- '
105 | nsulfonyl) thien-2-yDmethyl]4-chlorobenzamide | 413 | 917 | 2 | 332 | 530
4-chloro-N-( {5-[(4-{6-nitro-1H-benzimidazol-1-
106 |yl}piperidin-1-yl)sutfonyl]thien-2- 5.31 67 a 0 558
yl} methyl)benzamide
4-chloro-N-({5-[(4- {S-nitro-1H-benzimidazol-1-
107 |yl}piperidin- 1-yl)'sulfonyl]thien-z-yl}methyl)- 546 | 86.6 a 560 | 558
benzamide
4-chloro-N-[(5-{[4-(2H-1,2 3-mazol-2-yl)pnpendm—
108 1-yl}sulfonyl} thien-2-yl)methyljbenzamide 3.77 96.8 a 466 4_64
N-[(5-{[4-(1H-benzimidazol-1-yl)piperidin-1-
109 | hsulfonyl) thien-2-yDmethyl}-4-chlorobenzamide | #43 | 92 | 2 | 515 | 513
Example 110: Preparatio
yi}sulfonylithien-2-yllmethyl}benzamide 110
4-(3-propylanilino)piperidine triﬂimroacetate salt, 110b
5  Boc-piperidin-4-one (2.5g, 12.5 mmol) and 3-propylaniline 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
10  washed twice with brine and dried over MgSO,. The crude was purified by flash chro-

| h. The follow ng conpounds were prepared on a
fashion according to the exam 5 ples described above The

exanpl es Fxenple Name Rt HPLG Purity Gradient Mass Mass M HPLC
M+l 10 4-chloro-N { [5-({4-[3- (trlfluororrethyl)anlllno] 111



{ (trifluoromethyl)sul fonyl]- 122
ani |i no) pi peridin-1-yl)sul fonylJthien 2-yl}methyl)- 7.3 95.5 a 622 620
benzani de ¥G@owi38mr o- N- ({5-[(4{2-ni troanilino}pi peridin-| PCTIE®/09BPE8 a 535
533 ]J)sulfon 1 thien-2- | nmeth 1 benzam de 124
N-{[5-({4-[4-(am nocarbonyl)anilino]piperidin-]- 4.9 74 a 533 531 | sulfon
| thien-2- | nmeth 1 -4-chlproben_zam' de 4-chloro- N 55-({4 [4-(13-dithiolan
2-yl)anilino] Tatogranyenfilica gelusingpetrolewnetheyEtQAG L jas ¢luants3.2 gq24%) of 594 0

i i o) i per | 0 g P ro s SEIERES B8 N ovBOan g B 7,

1- 3- ni t r obenzaddHis.3124. 39f(mh3H))l; 513N(<[,(}5= §.R4H)33 841 (&) Ueals.2 HoDH), PS8 (€] 1H.),-

- chl or o- N | (5of0 Aty SRRy T o ptay AL BE 2L Ss G, st s

sul fon 1 thsen9m, 1]301(m I2H]), (Em@,m:de34{z;|3H9r‘N§fZ\Es:li[{3$@ a\ldf ki en o
YI(J{fre£ ﬁyl(;mt s 26199{ og;g/’ m l Iﬁ@‘Jasé’é ’grl mL ¢ H2¥12)5SI%L0%n A)were added

N ({5-[ (4-{3- | %
y é ’({a > ([:il( . ‘:{L yI[ )ai;b%ﬂ"égl(%lﬂﬂt’éﬁlbgﬁbgw;% ?%édhfep%h Paé 1vents were evapofaty ed Lt dryness

chl or obenzar ni @@ the eHY Fsiiugwas Bneppztateq;@h[ e@)ﬁ?@ﬁé&g@?ﬂ?ﬂs@ﬂ‘%nglqﬂbﬂl
benzam o 3o N MR DYSAIGNEL O sy o LITL N dey S anedF o8 B0y I5uTEs 74

a 506 504 10hi éH).3.27(my@Hp, 3.00-(d, CHlL)2 4D €tnd &7 THz, 23D, 2.00 (d J= 11.3 Hz, 2H),

e on Mt (PN R L A0 BB N2 b 2 2 500 00

4-chloro-N-[(5-([4. (4-hydroxyanilino)piperidin-1- 4.3 86.8 a 506 504 i
sulfon 1 thien;2 ,
| uor onet hyl ) su

ani | i no) pi per i bé¢nzamhid¢li}gul f onyl ]t hi en-2-yl}nmethyl)- 7.1 89.1 a 590 588
15 110 was synthesised according to the protocol for the synthesis of 2. After flash chro-

benzam de 4-chloro-N-({5-[(4-{4-]
fo t

matography the main fractions were recrystallized from CH,Cl,/Cyclohexane. Isolated
yield: 430 mg (56%). mp.: 169-170°C. 'H NMR (DMSO-d6) & 9.36 (t, /= 5.8 Hz,
1H), 7.89 (d, /= 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, /= 7.5 Hz, 1H), 6.49-6.42 (m, 3H), 5.33 (d, /="7.9 Hz,
20 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, /= 10.9 Hz, 2H). 1.56-1.37 (m, 4H), 0.84 (, J
= 7.3 Hz, 3H). M/Z APCL: 532.2 (M+1), 530.1 (M-1). C36H30,CIN;0;S; Calc.: C:
58.70%. H: 5.68%. N: 7.90%. Found: C: 58.55%, H: 5.67%, N: 7.93%.

25 Alternatively 110 can be synthesised in a parallel solution phase approach:
In 2 4 ml Alltech® tube 1 eq. of piperidine trifluroacetate salt is shaked with polymer-
bound NMM (4eq.) in 1.2 mL CH2C12/DMF. After 15 min 1 mL of a stock solution of
1b in CH2CL/DMF (1.2¢eq.) is added and the reaction siurry is shaked. After 3h Ami-
nomethyl Merryfield resin (0.4 eq) is added and the reaction is shaked overnight. Occa-
30  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



benzarrude 136 4-chloro N-[(5-{[4-(3-toluidino)piperidin-l- 4.73 85.3 a 504
502 1 sulfon 1 thien-2- | meth 1 benzam de

4- chl or o- WO(048337§ 4- ([ 3-chl or o-5- 137 PCT/IB00/01380
(trifluoromethyl)pyridin-2-yl]anrino}pipgridin-1- 7.58 99 a 593 591

1)sul fon | thi en 2 1 meth | benzam de

4-chl oro-N—{ ni
pi peri di n-J- ony %qlﬁl ggr(lﬁ e‘?P?’ﬁé’f‘ﬁg q%gp%’%mg"éa%‘?ms%%eedy@ﬁzam de
139 N—[(5-{[ﬂ(s&abMeénu‘iﬁlgeafarllhno)pl per i d| n-1- 5.77 98 a 546 544 1 suifo
| thien-2- 1 nmeth 1 -4-chl orobenzam de 140 4-chloro-N-[(5-{[4-(2
propyl anilino)piperidin-l- 6.42 96.1 a 532 530 1 sulfon i thien-2-yl)nethl
enzani de 4- chihe FélioWing Gnipofinds(wWard prép & 892 pardtidl EAHidh QecdrdindHb the exam-
benzot hi en-5-yl ) am no] pi peridin-1-yl}sulfony])- 5.47 95 a 580 578 Chi en- 2-
| meth 1 BenPlsidgrsrik ¥ 0- N- [ (5- {[4 (2, 3-di hydro-1 Hi nden-5- 142
yl am no) pi pe Frme L9 528
benzani de 14?51%3%%%1?%&6!\11?%( %ﬁp(hﬁ pragaggl ani %ﬂ&‘&%scop'ére“ ﬁﬁﬁ%égéﬁgd 98.7 a
532 530 1 sekdmplesl tbien2- ] nmeth | bnzaniide 4-chloro-N-[(5- {
[4-({3-nitropyridin-2-yl }amno) 144 piperidin-1-yl]sulfonyl}thien
2-yl)methyl]- 6.62 99.3 a 537 535 benzam de 145
N-{[5-({4-[(3-am nopyridin-2-yl)anunojpiperidin-1- 4.37 96.1 a 506 504 1
sul fon 1)th|a.g,,p2 1 net hyI -41«.4;LI or obenzam demllﬂ»ﬁc Purity |Cradient| Mass |
N[ (5-{[ 4o ([T T—Dbrphenyti=S=yt=am llU)prel a6 25 9o A At 66—564 1
sul fon | thien-2- 4.4;1,1@5.15_;[51@-[@. ] .
N-[(5-{[4-(3 ban weamn-wm)fmmén-ﬁﬂmﬁm}ﬂ 29
thien-2- 1 bedzamidt or obenzam de 148
4-chl oro- N-[ [%ﬂw&m@wmm flizbloeridin-14.59 97. 41 a 492 49D | -~
174

n &89 587 isserles@n 1

1 sul fon 1,t§1 sy isulfonplithiongylimeth 01/23#8 PO4# ||BoB/ 415880| 59
4-chl oro- N-{ { it S+ .u..y 3140 '
ootk el b | 962 95 3 84039483

ani | i no] pi pgri
benzoate

- |4-chloro-N-{[5-({4-[3-(methylsulfanyDanilino}- .
114 |piperidin-1-yl}sulfonyl)thien-2-yljmethyl}- 6.07 | 974 a 536 534
benzamide
4-chloro-N-( {5-[(4-{3-nitroanilino}piperidin-1- 6.93 88.3
yl)sulfonylithien-2-yl} methyl)benzamide i .
4-chloro-N-[(5- {[4-(2-methoxyanilino)piperidin-1-
yl)sulfonyl}thien-2-yDmethyllbenzamide
3-({1-[(5-{[(4-chlorobenzoyl)amino]methyl} thien-2-|
yDsulfonyljpiperidin-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-[(trifluoromethyl)- _
119 |sulfonyljanilino}piperidin-1-yl)sulfonyl]jthien-2- 7.55 | 843 a 667 665
yl} methyl)benzamide
4-chloro-N-[(5-{[4-(4-chloroanilino)piperidin-1-
yljsulfonyl} thien-2-yl)methyl]benzamide .
4-chloro-N-{[5-({4-[4-(trifluoromethyl)anilino]-
121 |piperidin-1 -yl}sulfonyl)thlcn-Z-yl]methyl}— 745 | 96.8 a 558 556
benzamide

4-chloro-N-( {5-[(4-{4—[(mﬂuoromethyl)sulfonyl]— _
. 122 |anilino}piperidin-1-yl)sulfonyl]jthien-2-yl} methyl)- 7.3 95.5 a 622 620
benzamide

hrl——!—;_mr—!-
m_;.cn$ﬂ_‘:r

115 a 535 533

116 512 | 96.2 a 520 518

117 4.52 69 a 533 531

120 6.6 86.2 a 524 522

4-chloro-N-( { 5-[(4-{2-nitroanilino} piperidin-1- :

123 vhsulfonyl]thien-2-yl}methyl)benzamide 713 | 928 a 535 533
N-{[5-({4-[4-(aminocarbonyl)anilino]piperidin-1-

124 yl} sulfonyl)thien-2-yl)methyl}-4-chlorobenzamide - 4.9 74 2 333 531

4-chloro-N-{[5-( {4-{4-(1,3-dithiolan-2-yl)anilino})-

piperidin-1-y1) sulfonythien-2-yljmethyl} - 62 | 942 | a | 5% | 0

125




benzam de 4-chloro-N-({5-[(4- {[4 (tri fluoronethyl)pyrimdin 150
2-yl]am no) pi peridi n-1-yl)sul fonyl]thien-2- 6. 06 94.2 a 560 558 1 neth 1
benzam de 4wolbl/eases N-[ (5- {[ 4- (3-cycl ohexyl-4.. 151 PCT/IB00/01380
hydroxyanilino)piperidin 1-yl ]sul fonyl)thig F 2- 5.01 85.2 a 588 586 | neth
-benzasnide N-({5-[(4- { 3-[(butylam no)sulfonyl]anilino} 152
n ’7

pl pel’l di n- 1- yl stH-fom4 'I “: : y’ll nrnth\[l \ 4 5 Q0. 826 624
chl or obenzam dp—353 _._ N5 ° AT '"Ti!igﬁ,pi;eridin! 4.
68.4 a 518 516| 126 Sk oo b b A E ] P T e bt o8 | a | w5 | 5

W35k

4- chl or o- N- [ ( 5f{ T2~ e Rnibro-K- Iﬁ&)&éﬁhﬂ& a.u,uqu e =454
yl ani no) pi per i dlll[’l" yniuifgul}mc f*—‘ 86l 398 [5939 4428 1 4 | 522
n

)O

(o)

W 0o
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4-chl oro- N-[ (5} %Q -(‘ﬁﬂ?fﬂ'b‘l'{llﬂ-{ﬁ methoilmifonphapiindl-di n- | - 4. 57 95.8 & 541]539 | 1
sul fon 1 thien}22? (}lyﬂ}é‘ﬁf? )F?feﬂ'é'yli’!}"fhy }- 606 | 91.7 | a | 568 | 566

4-chl or o- N- [ ( Sp{4& fJ_r‘.S" “"‘“'“"r:m.. | ~65-97 $41 589 |

sul fon 1 Chi e”'?nzo 1N%2:%?i3[ﬁ1éﬁm ods ,ﬁ%@‘ﬁe 158 BrapgfAtlion | s | s3

of 4- Chl oro- N- [ 5-{[&,1((,51,3&5,Qaellp enoxy)vineridin-j -5 ’

yl]sul fonyl|lthfen- jwma:smt(mqmpqam@ahynmo@]{ - pr OfyT PenoXy prpe[Tdrnj um
|

S P

trifluoroacet at 431 la@imolpipeiiirsioy)siliomylithich-2 B30 eretyla yd5.0& |- pd. 6T i i Nesogi | Gos
4.97mmol ), 3-plopy Eﬂl{gﬁuﬁez(m?m 4 3; mmol ) and Trilphenyl pho$phin
1. 3049, 4.97 sl - +Rinoppifmo)piperidipttadpulonyd-dl it | f

B et hylgazodi C ”UA) EIQ%'Z'Y 1]-.£L;¢h10rnbeazﬁml¢ﬁml } _in-do ”’Ef?ﬂg The /pslolﬁn /5%)
sol ution was :Lmre ]sg‘i%%', __y] d@gymw s lewanqraied t0 Hrypaessoand
the crude resif 4 Wicro-R1 ik Tpiptalin 8 - G OEt T gy cHotexanp—i-9—t6
provi de 880 ny (1%0 usﬁxfonmmex-zyl yl]b&x‘éﬁﬁdewas di §sdiPvdds6d | 1¢ nl SBF2[CI5e4 ajnd
2 nL TFA wer e jaddedd-chhdd-B({54@-B@ilu@asdty)ifangl-X(|UT € WasS eyapor pred [o
dryness and t he 13%dindnetpirgidin-lndsulforyithiepR yRmablywi |t 1.1dijetshryll e-a 1 sohely sk
afford 800ny (|92 fesrzamides TEA salt 1583 ' H N]\/F?( bQ-d6) S 8142 (b,

. - . ma m
2H), 7.04 (d, {13 yl?;l!l 1‘{;“&#9"(3%!91;1% gﬁ'?“"sw 47449 )| 3 2P-524 8D 56P m

D

4H), 2.46 (mp—2Hs 1 434(m PHY D74 1=

} SO A ta s 7T
7.3 Hz, 3H). WO/ m ViR -yms)plpendm-l- 758 | 99 a | 593 | s01
yl)sulfonyljthien-2-yl} methyl)benzamide
4-chloro-N-{{5-({4-[3-(1,3-0xazol-5-yl)anilino}-

138 |piperidin-1 -yl}sulfonyl)thlen-z-yl]methyl}- 568 | 86.5 a2 | 557 555
benzamide
N-[(5-{[4-(3-tert-b ilino)piperidin-1-

139 [N-IG-{[4-(3-tert-butylanilino)piperidin-1 577 | 98 | a | s46 | 544

yl]sulfonyl}thien-2-yl)methyl}-4-chlorobenzamide
4-chloro-N-[(5- {[4-(2-propylanilino)piperidin-1-
yl]sulfonyl} thien-2-yl)methyl}benzamide
4-chloro-N-{[5-({4-[(2,2-dioxido-1,3-dihydro-2-
141 (benzothien-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-
142  |ylamino)piperidin-1-yl]sulfonyl} thien-2-yDmethyl}- { 5.15 974 a 530 528
benzamide
4-chloro-N-{(5-{[4-(4-propylanilino)piperidin-1-

140 642 1 961 | a [ 532 530

13 | ntfonyl)thien.2.yDeactylTbenmiains 549 (987 | a | 532 | 530
4~chloro-N-[(5-{[4-({3-nitropyridin-2-yl} amino)-

144 Ipiperidin-1-ylJsulfonyl}thien-2-yl)methyl)- 6.62 99.3 a 537 535
benzamide
N-{I5-({4-[(3- ammopyndm-Z-yl)annno]pxpendm—l -

145 |y sulfonyl)thien-2-ylimethyl}4-chlorobenzamide | 437 | 961 | a | 506 | 504
N-{(5-{[4-([1,1"-biphenyl})-3-ylamino)piperidin-1-

146 yl]sulfonyl} thien-2-yl)methyl}-4-chlorobenzamide 625 924 a 366 364
N-{(5-{[4-(3-benzylanilino)piperidin-1-

147 | jsuifonyl} thien-2-yDmethyl}4-chlorobenzamide | 7-2° | 961 | a | 589 | s87
4-chloro-N-[(5-{[4-{pyrimidin-2-ylamino)piperidin-

14g |§CnoreNG-{[4-(pyrimidin-2-ylaminojpiperidin- |y 55 | o075 [ . | 402 | 490

1-yljsulfonyl} thien-2-y)methyllbenzamide




60 4-Chloro-N-f(5-{[4-(3-propYl phenoxy) pi peridin-1 -yiisulfonyl
}thien-2-yl)nmethyl 1- benzam de 158 158 was synt hesi sed according to the
pr ot ocol wooesbm synthesis of 2. After flash chro-

fractions were recrystallized from CH2C| g/ Cycl ohexane.

mat oRCEABAG/O13Se Nai n

| solated 5 yield:

24 g (88%..' H NVMR ( DMSO- d6) 5938(t J="5.6 Hz, IH), 7.90 (d, J—87
Hz,.2H), 7. (d4-111_ §187 Lz 17‘6";% f(rgri) 1= 3 7 Hgz 1H) 19 3.7
Hz, 1H), 7]0 chigro-} olinf-yiswfopyg g | 4. 68 B Hz,
oH), 3.51 (d, ‘%ﬂ_b o ‘pe H}’“" M2, ” 2’]:28' F%“P, 32 1).639I—z,6§72I-I) -
2.45 (t, J= thﬂlmroﬂx&hyl) S T 7/ MA o | DU W o o -y a3 1 084
(t, J= 7.2 I-Izlso3z|)y|] Bed Bongjeilvizl ) , 106_661.64.2(MJ,) Reot ossd [#2
Exanpl e 1591 Pre Hmethjl)bnmﬁde4 chI oro-N- { [5-({4-[(2E) 3- phenyl pr op- 2-
enoyl | pi per 4zi n- hglbrbéHlif-%chddhcwm—Z rilmetHyl }henzam de [59 15 To |a
stirred sol 0 t15é)n x!“{“B@PIPngmﬂ-mﬂylf?mwyﬂand i FDPIZI‘ \E$52( 32 a1, | 848958l ) in
CHO 3 (2 m) er-e-; "";"“:“. ----! prQp—2—qnoy-j—chlorl dei (155, d. 09
mol). After e L edCE L wes Wigt-h | HC sat .
Nad = sol utlonISéla meg er NoSA he sol vgﬁf vvagéﬁevé’poégg) gg‘g t he
resi due was B Blbro NG TS0NI0 e as H.. qEglugt CCEr Ve 9% ent to
af ford 159 ast¥h q@mmmumnenmbe Mz |ABES | B2 3P} [53W 1
(M1). Anal}] HPL:chlorb-N-[¢5- {64(58,7mtatal(ydmabmdlea) The {f ol | pw .ng| conploundq wer e
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iperidinium trifluoroacetate, 158a

Tisulfonvyi}thien-2-yl

4-(3-pro l henox

98 b 572 570 benzam de WO

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) 68.42 (b, m,
2H), 7.04 (d, J= 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, /= 7.3 Hz, 3H).
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chloride 177a
To a stirred solution of 1 (36 mg, 0.09 mmol) and iPr,NEt (32 pl, 0.189 mmol) in

CHCL; (2 mL) was added [(2E)-3-phenylprop-2-enoyljchloride (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

20  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 the exam-
ples described above
The following table provides HPLC data and mass spectroscopy data of the mentioned
25  examples
Exemple Name RtHPLC| Purity Gﬁﬁgt l;li:sls Mass M
4-chloro-N-( {5-[(4-{4-nitrobenzoyl} piperazin-1-
160 |yi)sulfonyljthien-2-yl) methylbenzamide 1275 96 | b | 549 | 547
IN-({5-[(4-benzoylpiperazin-1-yl)sulfonyljthien-2-
161 |y methyl)-4-chlorobenzamide 8 | b | 504 } 502
4-chioro-N-{[5-( {4-[4-(trifluoromethyl)benzoyl]-
162 |piperazin-1-yl}sulfonyl)thien-2-yllmethyl}- 928 b 572 570
-_{benzamide

1
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allowed to warmto it during 10 | h and stirred for additional 3h. Water was
added while 3Nitro-N(thien-2-ylnethyl)-6lbenzam de (10.1g) precipitated.
The solid was filtered of and washed with water. The renmining organic
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coul d be i s¢tat el WLV qhifoih-EJistHohyppaazial [OUT YTl ofrexanet 2€12177a
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J= 1.5 He, H) 835(t J = 7.5, TH), 7.76 (t, J= 4.1 Fe, 1),

\

7.70-7.58 n}, 7.52-7.40 (m 2H) 7.05 (t, J= 3.8 Hz, 1H). 25

3-Nitro-N( rotocol #3

{5-[(4-{3-[ (ExdchpreayR b8 Al LiAGbrof liffy! | thi en

-2 yl } met hy enzam SUsSpensi on o 7a (573
my, 1.58 nnwgy_thn_l_—g_)gﬁgpﬁ@;g -2-yl}methyl)benzamide 177 177

3-Nitrobenzoyl)aminojmethyl}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
-10  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
15  next step without further purification.



met hanesul f onyl - phenyl am no) - pi peridine (490 ng, 1.58 mmol), and Et3N (330
ul, 2.38 mmol) in CH2A 2 (30 nL) was stirred for 3h at 23C, whereupon the
suspensi onwtog1nesis30 to a.clear solution. The standard woPKT/IRSOV/PIAEH | N;
brine; MgSO4) gave the crude prod- uct as 62 yel 'ow foam This was di ssol ved
in DMSO (1 nL) and CH3CN (3 nL), and in- jécted on a reverse-phase prep.
HPLC (C8, gradient H20: CH3CN 60:40 4 0:100 over WD 01/23378 PCT/1B00/ 01380
63 40 min, retention time = 20 mn). Freeze-drying of the desired fractions
af forded 667 t LS p e er: 1H
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HPLC. dat a and mass spectroscopy data of the mentioned exanples Facenple
Name Rt H
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trapped at the outlet of the reaction flask in a 2N NaOH solution. The reaction mixture

20  wasstirred 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 colorless needles. 'H NMR
(CDCl3) 68.83 (t,/=1.5 Hz, 1H), 8.35 (t, /= 7.5Hz, 1H), 7.76 (t, /= 4.1 Hz, 1H),
7.70-7.58 (m, 3H), 7.52-7.40 (m, 2H), 7.05 (t, /=3.8 Hz, 1H).

25

ylimethylbenzamide 177
A suspension of the sulfony! chloride 177a (573 mg, 1.58 mmol), 4-(3-trifluoro-

methanesulfonyl-phenylamino)-piperidine (490 mg, 1.58 mmol), and Et;N (330 ul, 2.38
mmol) in CH,Cl; (30 mL) was stirred for 3h at 23°C, whereupon the suspension turned
30  to aclear solution. The standard work-up (HCl IN; brine; MgSO,) gave the crude prod-
uct as a yellow foam. This was dissolved in DMSO (1 mL) and CH3CN (3 mL), and in-
jected on a reverse-phase prep. HPLC (C8, gradient H,O:CHsCN 60:40 - 0:100 over
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20  The following table provides HPLC data and mass spectroscopy data of the mentioned
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Protocol #4

thien-2-yDmethyl}-3-methoxybenzamide 268

{[(3-Methoxybenzoyl)amino]methyl} thiophene-2-sulfonyl chloride 268a
The title sulfonylichloride was prepared according to the synthetic protocol#3 (example .

"177).

After flash chromatography using cyclohexane/EtOAc 1:1 as eluent, the main fractions
10 were recwstﬂﬁzed from CH,Cly/cyclohexane to afford pure 17.5g of 268a.

'H NMR (CDC}L) 67.79 (t, /= 4.0 Hz, 1H), 7.65 (t, J=7.9Hz, 1H), 7.58 (m, 1H), 7.70-

7.35 (t,J=38.1 Hz, 1H), 7.06 (m, 2H), 5.07 (d, /= 3.8 Hz, 2H), 3.88 (s, 3H).
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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, clemi by NMR: 'H NMR (CDCls) 67.25 (br. d,
J=15.9 Hz, 1H), 6.98 (br. dd, /= 5.1, 2.8 Hz, 1H), 6.94-6.92 (m, 1H), 5.99-5.86 (m,

20 2H), 5.29-5.18 (m, 4H), 3.85 (s, 2H), 3.16 (dd, J = 6.3, 0.9 Hz, 4H).

650 648
- 4.37 75.6

5-Diallylaminomethyl-thiophene-2-sulfonyl chloride 269b

A solution of the allyl-protected thiophene 269a (6.2 g, 32.1 mmol) in Et,O was cooled

25 to-70°C by means of an acetone/dry ice bath. A solution of -BuLi 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)

30  was added, whereupon the slurry turned purple. After 45 min at r.t., the mixture was
filtered over SiQ,, eluting with EtOAc. Evaporation, dilution with EtOAc:hexane 1:5
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i sol ated as rﬁﬂlbgﬁif&ﬁﬂ" clﬁ&]ldecbﬁbﬂ 29‘%?/ Aymﬁ:k%récﬁﬁﬁﬂ)appéarewg gdn algﬁﬁ (M),

533 (M1). Anal. HPLC 1t (method a) reparation
of 2- Hydr oxymiNtyré was $t1r(edowmmxf (e(rm if oraplets rmtlmnrgwms) Shlption with CHCl,

Bral | y1 - 1 GORED,VeinsTiab My BUBEAS00 TRl SRR IR EA BERH®, 1) opene
(51.4 g, 95 Eiarndm]t hiicvs SeaRieverslite g5} (AOBLcysioksine ) attia cll(lsngtL) vas
Rorati on. - APP RS REERRE ity & IRRFHS N e B o

noder at el y etibher m ¢ reacti on spontaneously reached the refl ux terrperatur‘e
after 2 h. 15 The m xture was stirred overni ght (16 h), washed (NaHCCB

fS?ItterteJEil g\e/)z.n b gAY . i brofri vﬁ?nhfo% ifino 1 BipeSEH N Ly St rat ed
and the 15| tthishi2en litepzeatids2690 afford 70 39 (80°/c) of the title
a2 vy g g Rl s LA Bl o BRI 21 75, (0
g 89 Hg 82 H§ NNDMB R 37 th, 29)8nrh8l),(and P4EHPh;)3 (B9 nig 0.025mmd) KA, (20 3

'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
20  acid (290 mg, 2.10 mmol), 1-hydroxybenzotriazole (HOBt, 283 mg, 2.10 mmol), and N-
ethyl-N’-~(3-dimethylaminopropyl)-carbodiimide (EDC, 402 mg, 2.10 mmol) for 24 h at
23°C. Dilution with EtOAc, washing (H,0, NaHCO; sat., brine), drying (MgSOy), and
evaporation afforded the crude 3-hydroxybenzamide. Purification by reverse-phase
prep. HPLC (C8, H,O:CH3CN 60:40 > 0:100 over 40 min, r.t. =23 min) and freeze-
25  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, J= 5.9 Hz, 1H), 7.86 (dd, 7.9,1.5
Hz, 1H), 7.50 (d, J= 3.8 Hz, 1H), 7.45 (t, /= 8.1 Hz, 1H), 7.41 (dd, /= 8.9, 1.5 Hz,
1H), 7.21 (d, /= 3.8 Hz, 1H), 7.18-7.10 (m, 3H), 6.93 (d, /= 8.3 Hz, 1H), 6.91 (id, 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 =
30 12.1,2H), 3.52-3.35 (br. m., 1H), 2.62 (t, /=10.4 Hz, 2H), 2.07 (s, 1.2H, residual
CH;CN), 2.02-1.92 (br. d, J= 10.4 Hz, 2H), 1.47 (qd, /= 11.2, 3.6 Hz, 2H). >C NMR
(DMSO-d6) 8167.52 (s, C=0), 158.36 (s), 148.98 (s), 147.85 (s), 132.83 (d), 132.74 (s),



5-Di al | yl am nomet hyl -t hi ophene- 2-sul fonvl chloride 269b A solution of the
allyl-protected thiophene 269a (6.2 g, 32.1 mol) in Et20 was cooled 25 to
- 70C by nemape3i7san acetone/dry ice bath. A solution of PreBuoo/ei3se pent ane
(21.38 ni, 1.5M 32.1 nmol) was added ovg 2 m n whereupon the internal
tenperature no- nentarily rose to -50C an the m xture turned orange. After
10 mn., SO was bubbl ed led to the i mediate fornmation

of a thick prddldiidh &30. %@)vrléﬁ&sl@nlzﬂa@ (dbllPér\ﬁ%@)t B4:83sh 16892 ¢aa eesiglual
suspensi on of NG, ﬁﬁ;ﬂ. 3,2=%26rm' éFJ),“lﬁ"}'E(&)ZQl@M(d%l‘é%(&F@'F&’w ST eupon

t he slurry turned purple m xt ure was ed
over Si @2, el ddiAd (@ 45192(‘1?)0&:3 55I1W)a§666(ﬁ)@ﬁ13(ﬁ)4 QJQQ Gnreﬁuduai THOND: Mé&ane 1: 5
WD 01/ 23378 B apd | 1 Qn_ ve 5.0 g (53% of
the title sul ﬁ%l %&ﬁ?ggogggbﬂa‘ékg hgﬁ& ﬁbr mﬁl(gi%\/\/?ﬁhq’a ?was used

Wi t hout f urst heZhhuFiNaOeSat 0.3 CH;EN- ID:OGHHQ/CalN- Ci57. 51% H: 4.36%. N: 7.44%. Found:

L en- 2. yonet oA ANt wE 4080 N &bt o of - SO

4-(3-trifluoronethanesul fonyl - phenyl am no) - pi peridine (731 ng, 2.37 nmol)

d Et 3N 05 3.58 (20 nmL t ted th th
glnal |yl a-( 5“%?’8?%9?1%39‘? @ﬁ%&gﬁ@@“% ‘%"#reli RO ‘t%vf\qéqf? &Bﬁﬁgéﬁ‘ed

within 5 min, chiad (waareﬂanhuwwyaacmmbmmmr mnambeﬁ&v@&la .15 RGBUnE4iE
wthin mnutes). Dilution with CH2CO 2 10 (50 nl), washing FI20; brlne)

drying (I\/g‘@Ofl)aCI deripetipxpRsnaRie Gﬁda?‘PWd'éifPﬂ#@]%ﬁfG@OXﬂPw% whi ch was
filtered over ngidokGilcdiic dRC PrherEARbBERNRRIdL 3, deﬁ [yiu cﬁ 2% co(hﬁ;%% of
the title bisallylan ne, which was used in the ne e out AUt her
purifi- catiofcid2
Hydroxy N-(15-1(4-13-f(trifluoronethyl)sul f on+l )ani lino}piperidin-I-yl)sulf
onyl |- 15 thien-2-vllnethvfbenzam de 269 A sol ution of the bisallylamne
269c (1.15 g, TheGdlowing 90mmunﬂswj¢rnptdpyﬂebanIalpamﬂelcfasimmhccoﬁmgm;he&iimlﬁrg,
4.08 mol )« a 110 ng, 0.096 mml) in CH2C12 (20 nlL) was
- degassed bl>5/ bggeglag%gﬁégg%bé‘ﬁéfor 10 m n. The reaction was stirred at 23C over
the week-end [TBe fhllowing ke pravides HRLIC ddteshdahish spdvirodcdpy dat) of B8 ehentigmided
with salicylicg 201aC| d (290 ng, 2.10 nmol ), 1- hydr oxybenzotri azol e (HOBt,
283 my, 2.10 MO and N- ethyl - N - (3-di net hyl ani nopropy! ) - car bodi i i de
(EDC, 402 nmg, 2.10 mml) for 24 h at = 23C. Dilution with Et OAc, washing
(H20, NaHCCB sat br-he)—dryi-rg—(MISOD)—and evaporatjon afforded the
crude 3-hydr R’y'ﬂ'é‘nzam de. Purif¥eation by revefdephase | FTHEH. 1P ®ae g,
H20: CH3CN 60:40 - O:1Mover 40 min, r.t. = 23 mn) and freeze 25 drying
af f or ded 466|J ( RBHs-[+-oil- LEBiepzobhzol-Deldipehidi®]-3] Ny J7 :)_yé){genzam de.ag a wyite
powder: 'H N foigy}}this 2-yhmetisy1]-3imelionyb@uzatidde( t7°)| = 8. b Pz |1 °H) | 71%4
(dd, 7.9,1.5{ 2n N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1- 56 29.4
yl]suifonyl} thien-2-yl)methyl)-2-hydroxybenzamide | - i
N-{[5-( {4-[4-(1,3-dithiolan-2-yl)anilino]piperidin-1-
yl}sulfonyl)thien-2-yljmethyl}-3-nitrobenzamide
3-methoxy-N-{(5-{[4-(3-methoxyanilino)piperidin-
1-yljsulfonyl} thien-2-yl)methyl]benzamide
3-methoxy-N-{[5-( {4-[3-(trifluoromethyl)anilino}-
274 |piperidin-1-yl}sulfonyl)thien-2-yljmethyl}- 65 | 975 a 554 | 552
benzamide
-+ IN-{[5~({4-[3-(dimethylamino)anilino}piperidin-1-
275 |yl}sulfonyl)thien-2-yljmethyl}-3-methoxy- 4.4 83.1 a 530 528
benzamide
3-methoxy-N-[(5-{[4-(3-propylanilino)piperidin-1-
yl]sulfonyl} thien-2-ylimethyl}benzamide
3-methoxy-N-{[5-( {4-[3-(methylsulfonyl)-anilino}-

a 498 496

272 574 | 88. a 605 603

273 4.58 | 88.6 a 516 514

276 529 | 933 a 528 526

277 |piperidin-1-y1} sulfonyl)thien-2-yljmethyl}- 559 | 957 a 564 562
benzamide .
3-methoxy-N-{[5-({4-[3-(methylsulfanyl)anilino}-

278 [piperidin-1-yl}sulfonyl)thien-2-ylmethyl}- 55 97 a 532 530

‘benzamide




Hz, 1H), 7.50 (d, J= 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), 718710(m 3H), 6.93 (d, J=
8.3 Hz, wido12837891 (td J— 8.4, 1.1 Hz, 1 H), 6.52 (d, Pﬂ“@’“ﬁsﬂz I H),
4.73 (d, J = 5.8 Hz, 357347(br71d J =30 12.1, 2H), 3.52-3.35
(br. m, 1H, 2.62 (t J 10. 4 Hz, 2. 07 (s 1. 2H, resi dual CH3CN) ,

2.02-1.92 (fbr 3 ({-4_[ ‘‘‘‘ L&z‘ _ 23— 6THE—H—13C NWR
( DVBO- d6) 51@13 slifony e nﬁéﬁgﬁi‘{'ﬁ& = 8. D85 S) 03,447, 85 (5%)5 122. B3 (d),
132. 74 (s), 5 PCH I BO0/ 01380 70 1B1 47 (d).| 130{00 (f), 1ps. 98"

(s), 127.0¢ (d) ﬁh@&ﬂﬂ-[(i(I§3-meih3)€yb&80y()§§xno]118 92 (lq, rdsidugl  CHaCN)
118. 34 (q, |J2803)metipdithiec-ghsulfonglipipasliniatyl}amine)s. P476)| 968 . 28 (dy4 [115421P (q),
111. 33 (d),|-45 dhanzosls 43 ga (t) 36 66 (t) 120 18 (1) 0_(s]_res) dual
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CH3 MZ AP {W (amjppcabonyPegifinglpiperidin-1nn b Rt + :
(rre?\l)hod a) | c:%’ ég"té“ﬁ PEER I nalﬁé’?) cgf'rc‘t ke 45?’9 3@5?’ a:

4.36% N TR A aﬂmd;;eﬂdlgub N7 #99—Hi—thrE—prot ocol |
salicylic ac?‘ﬂ ho,uql; oﬁt[}(ﬁ;é{.p ;;;ﬁ@ﬁmwniahndet her .| dap tqo?% ilc @cil g6 /\/rﬁlﬂ:h i n-
cl ude (but {a w{{s{(m-ﬁwnma)p;peﬂd:ﬁm orobenzpi G, ac Z-ni {r gbenzqgy ¢l aci d,
3-nit roben'o#@ §ulfarcylJdien-3 1 R yriptppybi c?“ RN '

5-nitro-| pérg PohethoRe-N-4I5 164X {mﬂ:mla@?twl)a@mh]ydroxgrjl cotilni c acid, L
2- mer capt ori €8t : b}']lf“lf%yl %rzr'WH‘FtB‘SWbenzo i 869 2- A col 1540 £ SSAch d. The:
fol | owi ng cf‘w“"u’[_." 5,_(_‘ Hﬂé}‘ o-pata-el—hashi-gr—aeterdi-ng—te t he
exam 15 pi|essdgsor zl RS f ’ﬁE  4l5P ¢ pED\i des ng dia!g and
Mass spect fOSTORY o peRdin FX & rp‘ue —EXeT LC
Purity Gradi gt %ﬁszwmmwz 457 | 952 | a | 529 | 0

N[ (5-{[4- mlhbggammenzotr.azol-l-vnomeri din-1}- 5.35 9116 a b12 510 1
sulfon 1 thien- N-{[ {faf4-0,3 qlithiGanPebrdioolpweridant- de 2711 o
l\l—[(5-{[4-(|?4—71 E&?ﬁf&?w@muérmw’)vpl peri Hid#41[- 986 ¢ &9. $ R4pS9h96 1
sul fon 1 tHhen enza‘m' o ——2-h—rox—bens 272 _
N-{ [ 5- ({ 4- [ 4281 oL Bl oo ,,‘“‘ ! ?I“STﬁ}bErGiSai n917 |5.474| 8801} #1805 603 -
1 sul fon 1 [theRiérAlEldior 273 :
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p| peri di n- = Y1 PTRY -.L.... s 5. 5 d7 5 5541552 | henzlam de
291 |piperidin- l-yl)sulfonyl]thlen-Z-yl}methyl)-3— 418 | 913 a 528 526
methoxybenzamide
N-({5-[(4-{3-[(2-hydroxyethyl)sulfonyl}anilino}- .
292 plpendm-l-yl)sulfonyl]tluen-z-yl}methyl)-3 511 | 922 a 594 592
methoxybenzamide '

" |3-methoxy-N-({5-{(4- {3-[(trifluoromethyl)sulfonyl]-
293 |anilino}piperidin-1-yl)sulfonyljthien-2-yl}methyl)- | 6.55 | $8.1 a 618 616
benzamide
N-({5-[(4-anilinopiperidin-1-yl)sulfonyl]thien-2-
yl} methyl)-3-methoxybenzamide .
3-methoxy-N-( {5-[(4-{3-[(trifluoromethyl)snlfanyl}-
295 |anilino}piperidin-1-yl)sulfonyljthien-2-yl}methyl)- | 6.54 | 92.9 a 586 584
benzamide
-{(5-{[4-(4-hydroxyanilino)piperidin-1-
yljsulfonyl}thien-2-yl)methyl}-3-methoxybenzamide
3-nitro-N-( {5-f(4- {3-[(triflnoromethyl)sulfanyl]-
297 lanilino}piperidin-1 -yl)sulfonyl}thlen-z-yl}methyl)- 7.23 83 a 601 599
benzamide - '
4-nitro-N-({5-[(4- {3-[(triflucromethyl)sulfanyl]-
298 |anilino}piperidin-1 -yl)sulfonyl]thlcn-2-yl}mcthyl)— 728 | 904 a 601 599
benzamide
N-[(5-{[4-(2-hydroxyanilino)piperidin-i-
299 yllsulfonyl} thien-2-yl)methyl]-3-methoxybenzamide 412 | 89.8 2 302 500
300 |3-methoxy-N-[(5-{[4-(pyrimidin-2-ylamino)- 415 | 927 a 488 | 486

294 452 | 885 a 486 484

296 398 | 88 a | 502 | 500




N {[5{ {4-[3-(di methylam no)anilino]piperidin- _
yl }sul fonyl ) thien-2-yl]nethyl}-3-nmethoxy- 4.4 83.1 a 530 528 benzam de 276
3- met hoxy- Na §17238184- ( 3- propyl ani | i no) pi peri di n- |- 5 29 93 peTABMABEBH26 1

sul fon 1 thien

2-

eth 1 benzam de
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pi peri di n- 1- yb-sti-fon _y e Ny 5995~ —a564—562—henzam de
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pl perldl n- 1'y {( :c‘t'nco Yf"'!-if" --' &lb If V\O
01/ 23378 PCT/ ﬂ} fonyl)thibn-2-ytmethyl}-3-methoxy- 396 | 93.1 a 502 | 500
N-([5-((4-]3- guniideny| ) ani | i no] pi peridin-1f 279 b T
| )sul fonyl )t higg-P [fd [+ B-higrbgyri@n-Prgl) dnono)pipefdi1-9B3 . 3, 4 56 z e
?/re% hyl 3- {{) 1 uﬁg kw@ﬂ%ﬂk@mummﬂ;ggwm 6%12# héﬁ?t hi %n ?% ke
yl)sul fonylj p{peri B 5-%4#”1— 9 Y?‘&u paghhigo-chi 4 540" bdnzoatle N
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.yl}sulfonyl)t T ETT- W [j y P den Sy Iamino): 68 54 52 527, bUllf.alllu
282 3-met hoxyt Nk (B f dﬁr%ﬁmme& wam)}nk%m’?'%pl per} dign-| 47.68 99. 2 265165221f
1- 1 sulfon 1}thi ehxeﬁoxyﬂenﬁﬁi& " benzam de 283 - :
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RS Aot R et gl apamice. 589 319 Wa' PNsrg
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N-[(5-{[4-([1,1-biphenyl]-3-ylamino)piperidin-1-
310 |- Nisulfonyl} thien-2-yl)methyl]-3-methoxybenzamide] 332 | 971 | a | 562 | 560
. |3-methoxy-N-[(5-{[4-(3-propylphenoxy)piperidin-1- :
311 | Nsulfonyl} thien-2-ymethyl]benzamide 755 | 787 | a | 529 | 527
3-methoxy-N-{[5- {4-[3-(morpholin-4-ylsulfonyl)-
312 |anilino]piperidin-1-yl} sulfonyl)thien-2-yijmethyl}- | 5.85 | 96.9 a 635 633
lbenzamide -
. 3-methoxy-N-{(5-{[4-(2-phenylethyl)piperidin-1- _ .
313 fn sulfonyl} thien-2-ylymethylJbenzamide 72 | 983 a 499 | 497
IN-{(5-{[4-(3-benzylanilino)piperidin-1-yI]sulfonyl}- '
314 hien-2-ylymetiny1]-3-methoxybenzamide 577 | 97.6 a 576 | 574
3-methoxy-N-[(5-{[4-(3-phenylpropyl)piperazin-1-
s | sulfonyl} thien-2-yl)methylbenzamide 433 | 99.7 a 514 | 512
3-methoxy-N-( {5-[(4-{[4-(triflucromethyl)-
316 |pyrimidin-2-yl}lamino}piperidin-1 -yl)sdfonyl]thlen- 5.69 100 a 556 554
2-yl}methyl)benzamide
N-[(5-{[4-(3-cyclohexyl-4-hydroxyanilino)-
317 |piperidin-1 -yl]sulfonyl}thlen-2-yl)methyl]-3- 4.76 | 91.7 a 584 582
{methoxybenzamide
IN-({5-[(4-{3-[(butylamino)sulfonyl]anilino}-
318 |piperidin-1-yl)sulfonyljthien-2-yl}methyl)-3- 577 | 993 a 621 619
methoxybenzamide
' N-[(5-{[4-(3-ethylanilino)piperidin-1-yljsulfonyl} -
319 |ihien-2-yDmetyl]-3-methoxybenzamide 434 1 944 | a | 514 ) 512
3.methoxy-N-{(5-{[4-(5,6,7,8-tetrahydronaphthalen-
320 |1-ylamino)piperidin-1-yljsulfonyl}thien-2- 5.02 88.2 a 540 538
yDmethyllbenzamide
N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-
321 |yllsulfonyl}thien-2-yl)methyl]-5-nitro-1H-pyrazole- | 5.12 | 96.2 a 517 515
3-carboxamide
322 |N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yD)piperidin-1- | 4.15 | 93 a 499 | 497




benzam de 288 -[(5-{[4-(3-chloroanilino)piperidin-1 -yl]sulfonyl}- 6.57
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Chien-2- | meth 1 -3-nmetbox benzani de 3-methoxy-N-({ 5-[(4-
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6.88 98 a 618—6% |
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benzam de 3- mathi‘k;(i' :Z{Wmﬁzsl{l(lh’wmdﬁﬂuot onetth ,‘)5 ul fonyl j{293
ani | i no} pi per ¥ -_]?L‘{ifyl, Biten- 2- yI } melt A92 ) é 5 g8. | Hepd'B16
benzanri de 294 "'N_ STt ' >SSt '

a 486 484 1 getf L §ﬁ@ ”&l’&gﬁg'ﬁf T

1 1ot 522 | 989 83 | 48
3- et hoxy-Nw(%% Mu{(trl | uoronet hyl)sulfanyl] 29% : 4 : :
ani lino}piperrdin-I-yl)sultonyl)Thren-Z2-yT)methyl)- 6.54 92.9 a 586 584
benzam de 296 - g 4- (4- hydrox ani | i no)p| per|d| n-1- 3.98 88 & 502 500 1 -
sul fon 1 thi%k RO EPAr Oaet-iadnu 94 A YR SIS
8-[(trifluor ﬁ RE 1£@ﬂ%&hm%&%326
ani lino}pipertdrn-t-ylr)ysurtonyl JThren-2-yl}methyl)- 7.23 88 a 601 599
benzam de 4 nltro N-({5 [ (4- {3 [(trifl uororrethyl)sulfanyl] 298
ani | i no} pi pe .‘, Sith o -‘: vl Hﬁi b6 3 599
benzarni de§2 Iyl- = 28! 01( i gl ien 1 _nP 6&% 02 500
1] sul fon 1 tTHe eaelﬁtlon af @:mey-;ﬁpmmdwmmsdmnamm@m f(b8<7mll= 553 4 '

imdin-2- lamn 5 3/7,8~RCT/ 1B00( 01380 2

2 | S AR e 3 A LRI AR i
ammo}-methyl)-thmphene—2—sulfonyl chlonde 1b (500mg, 1.71mmol) in hot DCE. The
reaction mixture was stirred for 4h. 100mL EtOAc were added and excess of amines

HIR— -

+oryH-hi-pA—2—-4-5d 88. 5

10  were removed by extraction with HC1 (1N). The sulfonamide intermediate was used
without any further purification, where 300mg (0.84mmol) 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 mxxture was stirred for 15° until no
gas evolution was observed anymore. Iodohexane (356mg, 1.68mmol) dissolved in 1ImL

15 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 MgSQOj4 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.

20 N-[(5-{[4-(hexyloxy)piperidin-1-yl lsulfonvl}thien-2-vl)methvl'l-3—methovaenzazriide
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-

gonin 3 mL CH:CI;. The reaction was followed by HPLC until all starting matenal dis-
25  appeared. The crude was evaporated to dryness and taken ﬁp in dry THF. To this solu-
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DIEA (0.88mL, 5.13mmol) were dissolved in 10 mL chloroform. This solution was

added methylisonipecotate (269 mg, 1.88mmol) in 1 mL chloroform. The reaction was
stirred for 3h, diluted with CH>Cl; and extracted with HC1 (0.1N), NaHCO; sat. and
brine. The organic layer was dried over MgSO, and evaporated to dryness. The crude

20 was purified by flash chromatography on silica gel using cyclohexane/EtOAc 1:1 as
eluent to obtain 440 mg (65%) of 327a as colorless oil: H' NMR (CDCL) §7.30 (d,/=
3.6 Hz, 1H), 6.83 (d, /= 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). M/Z APCI:
399.2 (M+1) | |

25

carboxamide 327b

327a (390mg, 1mmol) and N,O-dimethylhydroxylamine (148mg, 1.52mmol) were
30  stirred at —20°C in anhydrous THF, while Isopropylmagnesium chloride in THF (2M,
1.65mL, 3.23mmol) were sldwly added. The reaction mixture was allowed to warm to

r.t. during 30°, followed by an additonal stirring at r.t. for 30°. The reaction is quenched
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Chien-2- yl)neth met hoxybenzam de
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DI EA (0. 87
/EtOH (5%). The ageous phase was extracted with CH,Cl, and the combined organic

15 . layers are washed with NaOH (2N) and brine, dried over MgSQ, 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 (327¢) as a brownish oil: H'
NMR (CDCl;) 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

20 (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)

327

25 A solution of 327¢ (100mg, 0.22mmol), 1,3Dimethylbarbituric acid (69mg, 0.44mmol)
and Tetrakis(triphenylphosphine)palladium (12 mg, 0.01lmmol) 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-
30 anisoylchloride (38mg, 0.22mmol) in THF. The reaction was stirred for 3h, diluted with
| EtOAc and extracted with NaHCOs and brine. The organic layers were dried over
Na2S04 and evaporated to dryness. The crude mixture was purified by flash chroma-
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dryness antb t adEhlonpN-2xfutylmethiy 8 g 32830l u WO 01/ 23378 PCT/ | BOO 01380
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. This soluti on was added nethylisoni pecotate (269 ng, 1.88mmmol) in 1 nL

chl orof or n?® ThE- reaction was stirred for 3h, diluted with CH2Cl12 and
extracted with HO (0.1N), NaHCO3 sat. and -

5-({[1-(4-Chloro-phenyl)-methanoyl}-amino}-methyl)-furane-2-sulfonyl chloride 328b
Chlorosulfonic acid (494mg, 4.24 mmol) in CH,Cl, (10 ml) was added dropwise to a

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 Sh. Excess of sulfonic acid was quenched with ice
25 and NaHCO_:, 1.62 ml (40% aqueous sol., 2.54 mmol) of Tetrabutylanunomum 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. |

30  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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327 25 A solution of 327c (100nmgy, O0.22mmol ), 1, 3D nethyl barbituric acid
(69mg, 0.44mmol) and Tetraki s(triphenyl phosphine)pal | adium (12 ny,
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forned salt txample 3 axatiby hlhneN »
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coul d isol ated in 94%y| eId WhICh was used for the follow ng step with
further pu-

351a

To a suspension of R-3-pyrrolidinol hydrochloride (530mg, 4.29 mmol) and DIEA
(0.75ml, 14.3mme]) in CH,CL/DMF 1:1 was added a solution of 5-({[1-(4-Chloro-
phenyl)-methanoyl]-amino}-methyl)-thiophene-2-sulfonyl chloride 1b ( 1.0g,

10 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 (1N), followed by washings with brine. The organic layers were dried over
MgSO0, and evaporated to dryness 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, /= 8.7 Hz, 2H), 7.49 (d, J =

15 3.8Hz, 1H), 7.55(d, J=8.7 Hz, 2H), 7.13 (d, J=3.8 Hz, 1H), 4.95 (d, /= 3.4 Hz, 1H),

any



rification. 30 The internediate sulfonic acid tetrabutyl anmoni um salt
(I.1'g, 1.97 mmol) was dis- solved in 20m. DCM and flushed with Argon.

Tri phosgewe o232y, 1.3 8 mmol ) was WO 01/ 23378 PCT/ 000,CTE®0/0133¢ added as
a solid followed by the addition of a sokgtion of 60 | DVMF in 2nl DCM The
reaction was stirred under Ar. for 3h at r.t. The solvent was evaporated

usi ng reduce ressur, t Cr | esd du S rjfl flash
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1 H, 6.40 (d, J 34H21H) 4.57(d J:60Hz,-2H). 4-chloro-N-f (5-
f f 4-(3- vromvdh@d}b.l]v. G)[(B- bIidin-1 =y)shiganvi Bénzamidewsipenzam de

328 10 328 th di th t f
220 L 2 e BTt At Bk St o Al 2
APCl : 516. 2 QMhl,)os J]weré a&dlzh slowe ﬁ@k&l@ﬁbﬂk@as“sﬁﬂ’@@mw& 197 gpared on a

paral |l el fashion according to the exam 15 pies described above The

fol | owi ng t a1 @mg eﬂﬁml)méélse@m Bl EhE zsex@ctms@gleb@ywepaadde«bdropmge
d I o M HPLC
mentioned  exaugl, E&eﬁé&% ﬁh&@% Ido UF*hfe %phxva%tgﬂéa%ph wiBHS

M+l 329 4-chl oro- oroan | peri 8 a 508
506 1 suif opetatur® befoyiatba (D %nﬂahiimmeh @vas added. The reaction was stmed at —

4-chl oro- | a5 502 |
cul fon 1 Wt 895G K 2b AR AU EbBR A R i ol wifiyfal the
(triflnor orren'd:ayhc)mad quandhpd thmemand wﬁ}@mHMﬂIﬂHzsteﬁeﬁ]&uﬁ)ﬁ Bhea 542 540
filrQOrethyl)benza 3 0 4- di a anlllno]-4
oy 93.6 Y 51 SSRTRR Sl s Sk B #é i %‘é"r’?r]{g‘ip%‘{ﬂ‘ff
4- cgl orlo Nl- ( Mf?\ﬂriﬁe{d&y(ﬂm bhtbmaﬂognagw bmlntal gwtmn@m&&cmhéﬁﬂe 2559 i -
eridin-1-yl su enzam d
N-{ [ 5- ({4- [ 3°kuRR %ﬂﬁééﬁé@%w Phtawd %2 o) 0‘9'%5%180@50%1‘@41‘ (CDCl3) 57.72
pi peridi ns1- yd 48§ BRYIH); 24b (d; T+ H%t}m(llhbeﬂ?za(aaﬁe 7 1%3,§H), 7.08(4, J=3.8
N-{[5({4[3 (’amnosulfonylg)anlllno pi peridin-|-
Hz, 1H), 6.59 (t,J= 1H),4.80(d, /= 60Hz 2H), 358(t J 75Hz 2H),350(s
3H), 2.54 (t, J=17.5, 2H), 3.35-3.23 (m, 3H), 2.95 (m, 2H), 1.94 (m, 2H), 1.86 (m, 2H),
1.70-1.50 (m, 5H), 1.30-1.20 (m, 8H), 0.87 (t, /= 6.8, 3H), M/Z APCI 399.0 (M+1),

397.2 (M-1)

© 20 lidin-1-vl)sulfonyllthien-

2-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 APCL: 609 (M+1), 607 (M-1).)

25  Example 352 :Preparation of 4-chloro-N-({5-[(4-{3-
[(triflaoromethyl)sulfonyllanilino}-azepan-1-yl lsulfonyl lthien-2-y1}methyl)benzamide

352

352 was prepared according to the protocol #1 example 110 and was isolated as colour-
30 less solid in 47% yield (12mg). M/Z APCIL: 637 (M+1), 639 (M-1).).



1 sulfon 1 2- 1 neth 1}-4-chl orobenzam de nethyl 3-({

1-[(5-{[ (4-chl orobenzoyl )am no] 336 nethyl)-2-fu

yl ) sul f onylg-@efpmsysdi n-4-yl }ami no)- 5.64 98 a 532 530 benzcanBood3iso
3-({1-[(5-{[(4-chl orobenzoyl ) am no] net hyl }802 4.3 97.1 a 517 515 1 sulfo 1
| -eridin-4- 1 am no)benzam-de 338 4-chloro-N- 5- 4- 3-nitroanilino i eri
din-1- 6.22 87.4 a 519 517 V\D 01/ 23378 PCT/ 1800101380 78 | sulfon 1 -2- |
meth | benzamni B2 8 : LI0NPUIALOR | | no) pi peridin-1- 4.56
9

h Y )
8.4 a 504 502 1:v f'm 12tonlekiiR 1‘8 ﬁlu?t?aﬁ@ éé@nt?cﬂ@ harmaceutical -
4-chl or o- |\L{[5T1(1°Zf°’(ﬂ%J { t 1Tl ué)ornorret% Ty an ] r?fg} Rathl Poarmecutical compes-

eridin-1- 1 suliéusractording t¢ thgpresent lm@ntztahbmg not restncted thereto.
4-chloro-N-({5-[(4-{2-nitroanilino}piperidin-1 341 1)sulfon 1-2- 1 neth 1
benzam de 6. 29 fnPai@n21oTablefs 342

4-chl oro- N-[ ( 5- = Pc r'Toroanilino)piperidin-1- 5.88 98.1 508 506 1
sulfon 1 -25 1Amy1fh1amld@¢muu@ogﬁ)3nulalls admixed as a dry powder with a dry gelatin

4- Coro- N- ([ 5-( I 0, e in-1-
4 Cor o N (15 (ks bf ok HRRRTES (A AR NobinoP ool oF g e
5-1(4-{4-[(tri ﬁddﬂd aoarbibligdnt SThefmairtoird is $drned mto 240-270 mg tablets (80-90 mg of active

ili i | fo )- 6.57 99.1 606 604
gglnzgnmpégl 222' P{’f‘g%f)figf’%m@é’ﬁ}ﬁﬁlfé %ﬁ%’ﬁ Tl no] pi peridin-1 1 sulfon

|)-2- 1 meth 1 -4-chl orobenzam de 4.61 94.3 517 515 4-chloro

N-{[5-({4- 54 (é 3- ?Ithl olg égll)anilino] 346 i er din-1- 1 sulfon | -2- 1
nmeth 1 ben3% 576 I N-(15-[(4- '
(3-[am no(im nﬁ)sﬁﬁ&ﬁhﬁht]@éﬂrﬁﬂoﬂﬂd ﬂ)f ﬁﬂﬂulalls admixed as a dry powder with a starch diluent
pi peridin-1-yl)sul fonyl]-2-furyl)methyl)-4-chloro- 4.07 94.5 516 514
benzani de 4- chitGP@PROKinEALe | Awe{@t ratier ﬁq HH R fad)inte| 258 mg qapsulesd 125 mg
ani | i no} pi per|ggdgtlaégmgoﬁ%ﬁg@%ﬂ,d&aggeﬁki Bt hyl)- 6.77 94.7 a 606 604
benzam de 349 N {5- 4- am nopi peri ylYsul fonyl]-2-furyl}- 4.52 93.8
474 472 nmeth 1 - chI or ohenzam de
4-nitroN ({5- [M@%ﬁﬂiﬂﬂéromt hyl ) sul fanyl ] -

15 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 of microcrystalline cellulose and sodium carboxymethyl 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

20  volume of 5ml.

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

25  active sulfonamide compound) in a tablet press.

Formulation 5 — Injection

A sulfonamide compound of formula I is dissolved in a buffered sterile saline injectable

aqueous medium to a concentration of approximately 5 mg/mL.
30



350 anilino}piperidin-1-yl)sulfonyl]2-furyl}methyl)- 7.12 97 a 574 572
benzam de Exanple 351 Preparation of 5-r(3-13-r(trifluoronethyl)sulfonyll
met hyl ) suw@en233®ni | i nol pynrolidin-1-vl)sul fonylthien-2-pCkmeonisBo) benzam de
351 5 4-chloro-N-f(y-f 8

f (3R) - 3- hvdroxypyrrolidin-I-vlisulfonyll tlhi en-2-vl ) net hyl | benzam de 351a -

To a suspensigpn ofl - 3= (}irrol i di nol hydrochl oride (530ng, 4.29 nmol) and
D EA (O. 75n£—y%§£m%,n /DMF 1:1 was added a sol ution of
5-({[1-(4-Chl oro- phenyl)-methanoyl ] -ani no}-nethyl)-thi ophene- 2-sul f onyl
chloride I'b (BiolggicaliRes@lt86mol ). At the end of addi ti on the suspension

di sappear ed e te n t ur. was,. st i 100m Et CAc were
added and thg{e%vét?%o %anslmr% ‘g%e?tv? YT & fm IP?{Pﬁfafg{H&W“efaaﬂeﬁﬁﬁe\ed by
washi ngs i t lsing ieabovddesailgd it vitrbayd rSiesislogchlegsagyer  MySO4 and
evaporated to dryness to provide 35la (1.14 g, 99 9% as a colourless foam

(a0, 52§55, g2 24 3 Yoo dspapd: REanalisy asdiydare pestoreg o Jawgn bl |1y
4.95 (d, J— Plates | m&xﬂﬂatxom@ih§3ﬁx%&xﬁiﬁﬂlﬁfi9%&%&@ GSTUMK H6r GST- Jphk25 He,

2H), 4.16 (m _IH, 3,40-3.20 1H), 3.35-3.23 (m 3H),
1.80-1. 60 ( mwithl)Hg frocombinant, bt HZIH%MT-C-M 2 T3-ATP (2nCi/pl), inthe -

4- chl or o- lw(gﬁeséﬁcéopm de &Lmﬂifg%iaevﬁ%ﬁguéé {9 xJ{.Juma% n?a}qa.t@g]tl n.l:%e ghzam de

351b 5 At C oxal yl chl ori de i SSO Ty CH2Cl2,
whi | e DVSO  680Udontainigg AOoIM TriedIClpiie6; H) miM MeCLi e niM Dithiothreitalsardt i 1 1 ed

under Ar. For 100 di ssolved_.in 2ml CH2Cl12, and
this sol uti oﬁoé@g%%&aéﬁ TB% '8“ 'stﬁfrmed)afﬂm . b R4 and steppedapap ad-goc,
The reacti ondups oﬁtwpmafs@mna&conwimhgmdﬁgfbf ?atlwixf'eu o3 p%mﬂ%ué/* (0. 21n,

1.25mmol ) was added. The reaction was sti rred 10 80C tor 30" and
al | oned to wéhmersiam,tinc. )y myGEDRA, N%Tmtené(amochm/éé piMb AFB(lin phhsphateeact i on

d t 2Cl |
Conbi ned Tor gsiink Byt Rherthetion BEHG il BT e BE ARt Y Eouiress.
The crude westioput 1500edg foy Sfrhiasths, mnqmadeagn aph)\1 SFPBES donfamiget mMi NQ
Et OAc/ cycl oh ; 09 bt d
colour | eas. s BPRR 0.1 TRRRXE t4lkans ;50 o Al Bie raodgviy messummdyin ainti (0, I
i- g 321 11::')') ’ la?ioﬁlg c&ﬁxter*]fbllgwﬁlgl'slédm)%ﬁ&hon of e ‘%ﬂ s 35 de§c eg E%\)zve Eg{:%ubs gg Ets J
3H), 2.54 (ttunngGﬁ 3, Jup fyr bigtinyatedl @&r-imﬂﬂpyeangas1<nptem4)ms dssBicapioe 2H) |
1.86 (m 9 91-.1%(1 M%s?neﬁﬁﬁg{}ﬂ% ?@tﬁcjuvg‘tgd 253828'14%{% Ié)nases, 1(es15ecf}v .6 8, 3H),

M Z APCI

Exemple JNK3 JNK2 P38 ERK?2
37 0.68 1.18 >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
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appr oxi nmat e 1: Sympathetic Nenrion Cultune and SumdvaltAssdy nagnesi um stearate i s
The m xture is fornmed into 450-900 ng tablets

Fornul ation 4 - Tablets A sul fonan de conpound of
powder with a dry gelatin

in an

in a tablet press.

Formul ati ot® 5 Sympathetic nenrons from superior cervical ganglia (SCG) of new-born rats (p4) are

dissociated in dispase, plated at a density of 10° cells/cm? in 48 well MTT plates coated

with rat tail collagen, and cultured in Leibowitz medium containing 5% rat serum, 0.75
ug/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-

15

ing 10 pg/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 performed 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
diphenyl tetrazolium bromide (MTT). After incubation in MTT cells are resuspended in

20

cal density at 590 nm.

DMSO, transferred to a 96 MTT plate and cell viability is evaluated by measuring opti-

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)



A sul fonam de conmpound of fornmula | is dissolved in a buffered sterile
saline injectable aqueous nediumto a concentration of approximtely 5

ng/ mL. 30WAM13337823378 PCT/ 1 B00/ 01380 81 Exanple 354: BiCOiIBepoI3w assays

Bi ol ogi cal Results The activities of theggul fonam de derivatives clained in
the formula | were assessed 5 using the above described in vitro and in
vivo biol ogical assays. JNK 2 and 3 in vitro assays: JNK3 and/or 2 assays

are perfornmedyhRefasdRidayM T plates, by incubation of 0.5 pg of
reconbi nant, pre-activated GST-JNK3 or GST-JNK2 wth 1 g of reconbinant,

bi ot i nyl at ed Jaxs#t ¢ells, arhumeg Teeljilaggmiapell fine (ASn¢nicah Typé Gulhire Cotieqtior#ence or
absence of s ] jahi bt ' J a hn.a.react.ion vl ume of
50 pl contai lrﬂrﬁgggj.&%cq@%@ﬂﬁﬁlpﬁ%%d%@nh 9‘/%%]‘% Fqulerﬂﬁn%dtvﬁﬂ})]tor% eitol,
and 100 /M Nflret-activated FGS, Gutaroine and Penstrey. Mhel célbsusfedSionimthe adedfRmlisand

st opped upon - ditio 00 .| pof sol ut.ion, cont al ni 250 p. g of

St v ont avi ot it v eR I8 L. The sels i AL (S Bl ona debvel Mgt 1 on

X-100 and 50 cpithiAlHg diffstemitondelitition b testdobipBubi(HinT conf@ior SYidRPbinpR, f Or 60
gation at 1500°x g for 5

m nut es at a e_sedi nented by centrifu- é

m nut es, regggp‘gﬁdgg’ ‘iiﬂ&éoﬂﬁ? mgrurpisdneybated 3Aimigutss #437 GEiophungdifies Tri t on
X-100 and 50 atM&2pAaE. IR WenthGPGdakedi vi LD 1t PR ion O
counter, fol I% n Sgedi ment at | onagl?éakéﬁe&l ei;@;? as ggg@?ﬁcg‘%l(gﬁd’&%ahfg;
substi- t1at i Yyl s cencenimatiop) inmllorells pkcepubg@HE- cbAFI2 Inowellsywithiont dvasi C

protein, thi 9% o Lahd Rition. of. pr tivated

538 and ERK PR o138 R? ?géz,zp{eiéﬁflgvbe{'@:1%@%“‘88%?5%{&@% U7 0. 68
1.19 >30 >30at FACendthen i@Gupdhiatad Barvefed)fiBezelat 050°E3Onot Abed tBd sdneldayp. 64 >30
>30 109 0.23. 0.> 0,11 Q, 31 >30 >30 120 0.40 0.56 >30 >30
131 0.71 2.2 n%ég%ﬁ%“\%%gﬁ%%feké@?&?%m@%b 82 155 0.53 0.50 >30 >30-

168 0.89 1.20 >30 >30
IL-2 ELISA Assay:

15  IL-2 release into the medium by PMA-+Iono-stimulated Jurkat cells, in presence or ab-

sence of test compounds is assayed by ELISA. Following the procedure described be-
low
Solutions
Wash buffer: PBS- Tween 0.05%
20 Diluent: PBS- Tween 0.05%
Substrate solution: Citric acid 0.1M/Na,HPO,4 0.1M
Stop solution: H,SO4 20%
Matched Antibody pairs/ standard:
From R&D Systems
25 Monoclonal anti-human IL-2 antibody (MAB602) (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
30  and incubate overnight at room temperature.
Aspirate each well and wash 3 times with Wash buffer. After the last wash, damp the
plate.



204 0.17 0.22 >30 >30 211 0.27 0.39 >30 >30 271 0.36 0.22 >30 >30 285
0.19 0.23 >30 >30 The values indicated in respect of JNK2 and 3, p38 and
ERK2 refer wooidassl C50 (M, 1i.e. the anount necessary toprexhBmoe3sd0%
inhibition of said target (e.g. JNK2). Frogythe above table it could be
derived that said test conpounds according to fornula | do have 5 a
significant effect both gn JNK2 and 3, but virtually no effect onto p38 and
ERK2, thus delli viatwmts vithdfiOrd PRSH10% FGS. Inphats: } by abopmdempesgtieat het i ¢
Neuron Cul t ur e sangle b4t ¥ath A§sRY 10 Synpat hetic neurons from superior
cervical ganglia (SCG of newborn rats (p4) are dissociated in dispase,
pl ated at a dewrtssanprofedptet cells/cn2 in 48 well MT plates coated with rat

0775 g1 i NoF L7 G M b LE LRI GO0 AoNT 0 820, D o 33 Poghily ™

ar abi nosi ne 5105M and@e¢ubatg@dtolrsi at roondtesperatire.day 4 after plating by exposing

the culture to J ontain i5 ing 10 g/nL of anti NGF anti - body

(Boehri nger waﬁmaéﬁ%ﬁ?‘ﬁs I ndi anapolis, IN.) and no NG- or arabi nosine,

i n the presencg. oAddbeEmad bivtinglited @ liuthan [IR1abi 2.9 Ag/mI2 Incubsd Rhoaistaeoofe! |
deat h induction, determnation of cell viability is performed by incuba-
tion of the cul t SFRPFBME hour, at 37Cin 0.5 ng/nL of

3- (4, 5-di met hylagt hywa=o3 tiiey! ) 2,5 di phenyl tetrazoliumbromde (MIT). After
incubation in MIT cells are resuspended in 20 DNBO_transferred to a 96 MIT
plate and del | viAf 160 FreraydmaiRB@myed iz 19 600, bepbatedbminiias 590
run. The results QfoddtenRpd@d¥. W th various test conpounds denpnstrate that
conpounds of Fornula | are rescuing neurons fromcells death (% neurons
alive between $0 Wash 30mes\D 01/ 23378 PCT/ 1 BOO 01380 83 11-2 Rel ease

Assay: Jurkat eel -I ' | i i

Culture Coll ec?i oAn&e#I(ﬂ)‘IJPE %EE s&@ﬁgn&ﬁﬁﬁ%?}gg@%ﬂwﬂigﬁ{-@@ﬁé&?ﬁﬁd@éﬁﬁco
BRL) suppl enent ednwitate 20530 miutes ahwam tewpératiteed FCS, d ut am ne and
Penstrep. The gel i i e j4mis diluted to give 2.106

cell s/ . 'IlEe %él‘ikgégmi?g&%}og{}galﬁf’é&lﬁgﬁéwgm s/well) on a 96-well plate

cont ai ni ng di f PerBsterminncEichl densignusafg 4 raictotiterpae redddriserntald 56 amoweith caidcon of
conpounds, 10, 3 1162%3 0.1 M. This mixture is incubated 30 m nutes at
37C in a humidi fi®F2HMY rpsphere. Cells were then treated with 10 ul PVA
+ |l ononycine (0.1 gMand 1 1o Mfinal concentration) in all wells except

negative contrgql. | | ls withqQqut com pounds,, 10 pl of RPM 2% DVSO (=0.
1% final) is aﬁlawsﬂ'éﬁhgs asay Wlﬁbma%@stf&nmwdé 1s summarized below:

20
Exemple % Inhibition of IL2 Production @3uM
37 > 30
84 : >30
86 >30
91 > 30
109 >30
110 >30
120 >30
131 > 30
155 >30




at 37C and then the supernatant harvested (freeze at 20C if not used the
sanme day) prior to performing IL-2 ELISA test on the supernatant. |L-2

ELI SA Asswpo/iB7d L- 2 rel ease into the nmedi um by PVA+I on@ctiBoomi3se ed Jur kat
cells, in presence or ab- sence of test gonpounds is assayed by ELI SA.

Fol | owi ng the procedure described be- |ow Solutions Wash buffer: PBS-
Tween 0.05% 20 Di | uent —PBS—FTween—6-065%Substrate—sotuthon: Ctric acid
0. 1M Na2HPO4 0. 1M Stop|sol uté8on: H2S04 20% Mad&hed Anti bady

pai rs/standard: From R&DSystems—35 Momoctomat—amt=thuman | L-2 anti body
(MAB602) (capture) Biotinyl#%d anti-human 113® anti body |( BAF202)
(detection) Reconbi nanf_ human I't=g4 (20Z2-1L-010) (standarg) Pl ate
preparation Transfer 100 | c&Wture Janti body dﬂ"ijted in PB$ at 5 g/nL into a
96 wel |l ELISA plate 30fand |ncubaffe overni ght_at room tenperature.
Aspirate each well and pash Fliimed with vasi Muffer. After the |ast wash,
danp the plate. WO 01/ 23378243CT/I 500/ 01380 >84 1. Saturaje with 200 1

PBS- 10% FCS. | ncubate 1| hour®&t ro m t enper at e, 2. Rep¢at the wash step
2. Assay procedure 1. Add 100 .t1 of sanple or standard (2000, 1000, 500,
250, 125, 62.5 . 25p /m_g 5 and incubate 2 hours at roomtenperature. 2.
Wash 3 timesCdm ?}H"'%gésf Yof -biotinylated anti-human IL-2 at 12.5 ng/niL.

| ncubate 2 hours at room tenperature. 4. Wash 3 tinmes. io 5. Add 100 |
streptavi di ”é‘ﬁ%&@émd #43-4323) at 1:10' 000. Incubate 30 mnutes at room
t enper at ur e. g sh 3 times 7. Add 100 pl substrate solution (citric acid/
Na2HPO4 (4: 1HIre-*aGRLAa cdlBOde sul@Rid)in DMEM High Glc supplemented with 10% FCS

(Sigma), 2mM Glutamine (Gibco), P/S, Hygromycin b 100ug/mL and G418 250ug/mL
Cell culture preparation

Cell Banks

The cells are stored frozen in cryotubes under liquid nitrogen, as 1.8 mL volumes of cell

10  suspension in culture medium containing 10% dimethyl snlfoxide.
Cells are kept in culture for no more than 20 passages.
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
15  mL of culture medium.
The cell suspension is then centrifuged for 5 minutes at 1200 rpm, the supematant is
removed and the cell pellet reconstituted 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,.
20  Ceéll 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).
25  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 disaggregation of the



I ncubate 20-30 minutes at roomtenperature. 15 8. Add 50 gl of stop
solution to each well. 9. Determne optical density using a mcrotiter
pl ate readgyo@ebio 450 nmwi th correc- tion at 570 nm Thernsosmisgo of this
assay with various test conpounds is summrl zed below. 20 Exenple %

I nhi bition of 1L2 Production @uM 37 > 30 §4 > 30 86 > 30 91/ >1gg0 1gg
>30 110 > 30 120 > 30 131 >30_ .155 > 30 WD Q1/23378 PCT/ 1B00/0

168 > 30 204 scigponglayerss senfirmod by mgroscopy examipatiop, Therelipars thesresusrended e |
culture 5 Hr CiniU'ihL"Bf-@) td Seditnd M lcbitfifiel For BiYlek £h 26b FprrUPP! ement ed
with 10% FCS (Sigm), G utam ne (G bco P/'S, Hygromycin b |100g/nL and
G418 25099/ nl 1@@|srxp%$tmaée discarsisfithe enlls @z tesyspended innultarsimestium end didrted
frozen in cryoty akksquid nitrogen, as 1.8 nL volunes of cell 10
suspension in cu%)tﬁﬁlrgrt%e?él ur% cont ai ni ng 10% di methyl sul foxide. Cells are
kept in cul tsur Pdyt marninpr e t han 20 passages. Cell culture thaw ng Wen

necessary, fro are thawed rapidly at 37Cin a water bath
by gently sw r%fr?%we%ﬁst,gitrgn% edso npl ete thawi ng. Then the cell 'suspension

are added to 1(Ihebﬁllmfromfﬂasksloﬁ' nezm-cbnﬂhnantrcultures are detached and disaggregated by
treatment with trypsin as described above.

The cells are resuspended in-culture medium and counted.

10 The cell suspension are diluted with medium to give about 3.5x10° cells/mL and 1mL pl
of cell suspension are put onto 2 10cm culture dishes containfng 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
15  Transfections
Control :0.2pug pTK Renilla, 5.8pg pBluescript KS, 500u1 OPTIMEM (GIBCO),
18ul Fugene 6
Induced :0.1pg pMEKK1, 0.2pg pTK Renilla, 5.7pg pBluescript KS, 5001
20 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 pl of culture medium per well is prepared
25  Negative contro! (vehicle): 2ul of DMSO is added to the 100ul(in triplicate).
Compound : 2 pl of Hit compound stock dilution are added to the 100ul(in triplicate).
The transfected cells are trypsinised and ressuspend in 12 mL of culture medium.
100ul 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
30  Hit compound dilutions
Hit compound stock concentrations are the following:
3,1 and 0.1mM in 100% DMSO.



The cell suspension is then centrifuged for 5 mnutes at 1200 rpm the
supernatant is renoved and the cell pellet reconstituted in the nedi um and
add to a wo91ews® fl ask containing 25 nL nedium The fl| rekmBoanBs8i ncubat ed
at 37 Cin an atnosphere of 5 % C02. 20 || passage The cells are
serially subcultured (passaged) when 80% confl uent nonol ayers have been
obt ai ned. The rredl um of each flask is renoved and the nonol ayer i s washed
with 10-15 nL #®2 phosphat e buffer solution - (PBS). 25 Trypsi n- EDTA sol ution
is added to thpestgtobedi®ol ayer, |ncubat ed at 37 C and tapped gently at
intervals to dislodge the cells. mpl et e detachnment and di saggregati on of
the WO 01/ 2337@u4‘>é1amrfmf'bz~smsteréesaaféwpt%ﬁ@m@r is confirmed by :
m croscopy exam nation. The cells are then resuspended in 10 nlL of

conpl ete nedi um and centrifuged for 5 mnutes at 1200 rpm The super natant

are di scar ded, Thermeedium fisremowed feom Sisaite and the eﬂl&wbe&mmmam 190MBBY]  1/5
175 cn2 flas
in ¢ %}ﬁsplet?ly[@%oge ﬂ@ erkglula&? t o egﬁgﬁ% Igg% ra%%é?lp ﬁlﬁ%ﬂ& atd S eI

cells fromflas near con ent cu ed a ggr egat ed
by treatnent cuitite welhfdiofil¥PLBeBlacé the dultivoplates $h e reckingplatfosmoretbitplended i n
cul ture nedi un%g]gegwclﬁuré]ttzd. 10 The cell suspension are diluted with nmedi um
to give about “375XI #Ceils/nL and 1 nL Al of cell suspensi on are put

onto 2 10cm cubbldngs}dlmgesemretoahiplamga:ﬁammvemgb bﬂmecetbmonhlamrwﬁhéXpl ates

are incubat ed |ed at nos ai.r Day 0
vent ng. 15107y 1B deek e RgR B (o5 PR f { Smimek TRBHE0 of e

5001 OPTI MEM (lﬁamoawﬂﬂ GaeIewdlsiphael Redd inda TghinMigesl, 0. 2g pTK Renl 1l a,
5.79 pBl uescr 5 20 OPTI NEM 181, Fygene 6 30 RT The
transfection m?lﬂf‘iﬁlsgml‘g?é‘&]’é% et“’b‘s eaﬁ%‘&ﬂﬁﬁ %éli@ad 11:9ne pl ates are incubated
over ni ght at-n;jzctgomrbffswgmtm éﬁtmmsl'r@fsadqb"S %CR inair Day I A 96
wel | s plate containing Ol of cu ture medi um per well is prepared

15 Check RLU Luciferase/RLU Renilla*1000

The result of this assay with various test compounds is summarized below:

Exemple % inhibition
- @10uM
7 >30
:84 >30
86 >30
91 >30
109 >30
110 >30
120 >30
131 >30
185 >30
168 >30




25 Negative control (vehicle): 21 of DVBO is added to the 1001(in
triplicate). Conmpound : 2 | of Ht conpound stock dilution are added to
the | 0011%dowdssdgp! i cate). The transfected cells are trypsisi®eso and
ressuspend in 12 nL of culture nedium | 1 of the dilution are added to
each of the 96 wells plate. The plate is incubated over night at 37 Cin a
hum di fi ed at nosphere of 5 % CA2—4n—-alr 30 H-t—conpound dilutions Hit
conmpound stock concentrations pre tia fol lfowi ngi3o 3, 1ljand 0.1nMin 100%
DVSO. WD 01/ 23378 PCT/ | BOO/ 01386—8+—Dbay-{2—Fest—preceflure

Dual - Luci f eraseTM Reporter Asspy Systtem (F’rorrega:;o 5 The nmediumis renoved
fromthe plate and the cells shed—i-we—tes—wth—31661 PBS Conpletely
renove the rinse solution befofe apmyi ng |PLB re3fgent. | Di spense i nto each
culture well 5d of 1X PLB. Pl ape—tte—cuttgre—ptates a rocking platform
or orbital shaker with gentle| rockdg/ shaki ng *¥ ensufe conpl ete and even
coverage of the cell nonol ayer wth—tX—fo—PtB—Rotk—the culture plates at
roomtenperature for 15 mnutes. Transfer 20 | of the |ysate into a white
opaque 96 wel IIsPﬁ)hnhleed&dtdoiin S:hotluixiMicaet er -Inject 501 of Luciferase

Assay Reagent " 50| St o ent
v ) o Ieny s bR e RS it daspRbl el o St ey S S o
this assay witdf mﬁ&mmm:;tg&dhmmdawaﬁg:ﬂ%dmﬂm&mdﬁa&k@%m Pegoldvingo

i nhi bition @O0uM 7 >30 84 >30 86 > 30 91 >30 109 > 30 110 > 30°

120 > 30 131 Z%%F°- 155 >30 168 > 30
LPS (S. abortus-Galanos Lab.-) was injected (200 pg/kg, i.v.) to Male C57BL/6 to in-

duce endotoxin shock and compounds (0.1, 1, 10 mg/kg) or NaCl (200uM) were in-
jected intravenously (10 mL/kg) 15 min before the LPS challenge. Heparinized blood

was obtained from the orbital sinus at different time points after the LPS challenge, and

10  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 dlsplayed considerable capability to reduce inflam-
matory related cytokines.

15  Global Ischemia in Gerbils
The ability of the JNK inhibitors described in formula I to protect cell death during a
stroke event was assessed using the following protocol:
-1- METHOD
* Surgery
20 - 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
25 Michel’s hooks).
- Stabulation of the animals under heating lamp until awake.

- Stabulation of the animals in the animalry in individual cages.



WO 01/ 23378 PCT/1B00/ 01380 88 204 > 30 211 > 30 271 > 30 285 > 30 LPS
i nduced Endot oxin Shock in Mce The ability of the JNK inhibitors described
in fornmuwoérasmi gnificantly reduce the | evel of infl aroraBoror3sdyt oki nes

i nduced by LPS chal | enge was assessed ugjng the following 5 protocol: LPS
(S. abortus-Gal anos Lab.-) was injected (200 g/kg, i.v.) to Male C57BL/6 to
i n- duce endotoxin shock and conpounds (0.1,1,10 ng/kg) or NaC (200uM
were in- jected intravenously (10 nLlkg) 15 min before the LPS chall enge.
Hepari ni zed sh¢fegdce ¥@he @inalsned fromthe orbital sinus at different tinme
points after the LPS chal |l enge, and 10 the bl ood was centrifuged at 9' 000
rpmfor 10 min at 74@yxafiesischimia (Pecapitation oF aymrdase pf pestobashitaldur ement  of

cyt oki nes productisgfpliye dRHSEraml-| SA kit such as IFNy (Duoset R&D Ref.
DY485). The test conpounds di spl ayed consi derable capability to reduce
inflam matory related cytokines. 15 dobal Ischemia in Gerbils The ability

of the JINK gk bi i.kbed in formula Ito protect cell death during a
st roke event*rk\t/i\;/g{s&ﬁfgésaggse &%Ilssi ng the follow ng protocol: -1- METHOD *
Surgery 20 - AnesF¥teezingof the braihinrisopentanes(@20°G) ane (0.5-4% . - Sheavi ng of

t he gorge and incigsi.on he skin. - The conmop c tid arteries (left and
right) are freed’??‘%ﬁg ?ftglgiﬁlg.pocafnp&%%flﬂ%lagﬁo'gm. R)éneg??é' ‘es usi ng Bul | dog
m crocl anps duri R@taming with erefyl vidkétand/ooTUNEL nfethadur gery pl an (Bet adi ne(r))

and suture of the_skin. (Aut.ogl i _ M .cC 's..hQoks). - Stabul ati on of
the ani nel s u_nde_FEﬁ_ ot °§1g’ﬁ}5ﬁf§“§‘%?ﬂo&%}x§8.S“bf{%sgt’z&?ﬁ?maaw“! he animals in
the animalry in indiviGehbrdi® Bosast sife: thbdified 68 PCT/ 1B00101380 89 *

Sacrifice of the ani j schem a (Decapitation or overdose

- 74d ft
of pentobarbital). @ééhﬁqﬂﬂﬁg%‘?mgﬁé?m n.

* Biochemical parameters

- Microdissection of the cerebral structures
15 - 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 anesthesia).
20 - Standard protocol
50 animals : 5 groups of 10 (group A : 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

25  during induced global ischemia.



5 * Histol ogical paraneters - Freezing of the brain in isopentane (-20C) -
Slicing of the hi ppocanpus using a cryo-microtonme (20 m. - Staining with
cresyl viokghepagfsor TUNEL nethod 10 - Evaluation of the lpesisomiison
CAl / CA2 subfields of the hippocanpus) - Cerhard & Boast score nodified or
-.Cell counting in the CAI/CA2 * Biocheni%al pararreters**M—eFe& ssection _
of the cerebral structures 15 - Paraneters detern ned:

| actate, calcium penetration. - Analyti €dimset hods: ELIS 1‘ l”ﬁ p ,[J’
enzynol ogy, ra rfltlon of t*e ct est

A io
or the vehicle ne#ﬁlﬁmﬁﬂ%&’h? %Fﬁ%ﬁ?wg(qgfirﬁn%m h after the recovery of
the anesthesia). 20 - Stgotard pnoetoc ani {2l s ggoups of 10 (group
A : control, groups B-D APtest a IC|®E€?H'3 es §i912gr up E : reference
conpound (ketam ne 3x120 rrglgg g, or Ootic acid 3x300 ng(kg, ip). The
test conpounds displayed conghdefabl e capability to protect frgm neuronal
apoptosis 25 during induced gl obal ischema. WO 01/23378 PCT/ 1B00/ 01380
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| somers, in an optica Ve ronn as: enan ereo as
well as in the for mepfableaamelesf,whsreml | as pharnmaceutically ac- cept abl e

salts thereof, whergin and Ar 2 are nde nt | om each ot her
substituted or uns @fze e mdcpe dfﬂ %2‘#8? %ﬁ?dn%%“%ﬁn%p%@l
preferably 0; 10 R'orilﬁtch)adﬁ sor a C, -C6-al kyl group,_' or R forms a
substituted or uns tu ed ?g‘enbered saturated or unsaturated ring
with Ar'; nis an i l‘% &f fﬂrﬁf‘?f"@x 5, preferably between 1-3 and nost

preferred 1§ Y wi t s hpdrBpenorla G,SC Rk ARS6UpS bt R Ufopls @ subtidteasr uhdtbSttuted

4-12- menber ed saturat ed 1.
5-6-membered saturated or unsaturated nng with Ar';

)-r"

n is an integer from O to 5, preferably between 1-3 and most preferred 1
Y within formula [ is an unsubstituted or a substituted 4-12-membered saturated
éyclic or bicyclic alkyl containing at least one nitrogen atom, whereby one ni-

15 trogen atom within said ring is forming a bond with the sulfonyl group of for-
mula I thus providing a sulfonamide,
with the proviso that if Ar' is 4-chlorophenyl, X is O, R' is H, Ar2 is thienyl,
while Y is a piperazino group, L' shall not be diphenylmethyl, benzo[1,3]dioxol-
5-yl-methyl, 4-methoxy phenyl, 2-hydr6xyethyl, methyl, 4-chlorophenyl methyl,

20 and if Y is a 3-methyl piperazino, L' shall not be 4-chlorophenyl methyl, and if
Y is piperazino-3, 5-dione, L' shall not be 2-phenyl ethyl,
with the further proviso that if Ar' is 4-chlorophenyl, X is O, R! is H, Ar? is thi-
enyl, while Y is a piperidino group with L! being H, L? shall not be 2-hydroxy
ethyl; ‘ . |

25 with the further proviso that if Y is a piperidino- or a pyrrolidino group being
substituted at the B—position of the piperidino- or a pyrrolidino nitrogen by a
benzo[5, 6]cyclohepta[1, 2b]pyridine, or a benzo[5, 6]cyclohept (3,4) ene [1,
2b]pyridine, while Ar? is thienyl, X is oxygen, R’ is hydrogen and n is 1, Ar*
shall not be a phenyl group;



cyclic or bicyclic alkyt—Tcontaining at | east one nitrogen atom whereby one

ni- 15 trogen atom w ﬂm“” (Illmmlal form ng a bond with the sul fonyl
group of woor2znr a | m sul fonam de, w t hp¢cTrmBompor3sd so that if
Ar' is 4-chlorophenyl ,*X9s"0, "R ®is"H gAr2 is thienyl, while Yis a

pi perazino group, L' shall not be di phenyl rret hyl , benzo[ 1, 3] di oxol -
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4- chl or opheny!| matgiydrazinenshid fnper\izmﬁatnh@ﬂi-@ﬁitrﬂger?shaﬁngﬂ wAbstiutedBypd | not be.

2-phenyl ethyl, with the further proviso that if Ar' is 4-chlordphenyl, X
is 0, R is H A’g“?‘?cf’ﬂ'ia’m‘!ﬁﬁ/trenz%‘fpt“é°WP@‘°&EF‘6@’F+@PW@£9roup with L' being -

H L2 shall not Rgwmind¥eh &3 (X the & %&rﬁ b ?SE gggw 0 that if Y
i's a piperidino- or a pyrrelél*?‘gl no gr%up E'@u(% at

(3- posi tison of tmbonmepelrs-ehlfmyl}dr2,31,5,|6y7r-haxhh)«lrmN l*:t\d?}pmmamp( 2 4)eﬁt[t]it§ﬁ?i o[ 5,
6]cyc|ohepta[1 b Ldln benz cycl ohe ene
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r'  sha no 4 )

1111 PCT/ 1 BUU, 01 S5 S (P G- A1 4 berzedia é’h provi-so t‘%t“é{t i s
oxygen, R is hyﬂﬁﬂg’ﬂrbeazmhldeansilt.'shymphlendéarsexatl)uq@dpera2| ne, said

| perazine at th stigute L oup
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e T, L e e S 1
t hi ophene] - 5-sul f on mt ex %/g{tg . -
dol - 6- ami ne and gL the o-pasifo % Fi fpngmide dazol - 4-yl -

met hyl ) - 3- (phenyl met hyl ) -4H 1, 4- benzodi azepi n-4-yl ] sul fonylj 2-thienyl]

nmet hyl ] ben2ami dSu]&ndrﬂidﬁleHyttMsbﬂconﬁ@o&rmuwdcl uded; with the final

proviso that if X is oxygen and Y is a 4-8 nber ed saturated cy- 10 clic
al kyl contai ni ng one é{r—t-we—mNrog(E{D )'O'H‘B'A 80 t be substituted by a
group (CCONR R ) at the .a-position of t he sul forfam de nitrogen. 2.
Sul f onam de derivatives a(xorqqhg to formula | Art N-(CH2)n Ar-SQ2 Y X RL
with its geonetrical isoners, in an optically active forma¥ enantiomers,
dia Is st ereonerﬁqth%g&ﬁﬁétn&ﬁsbﬁezfshﬁaﬁ%ﬁ@aﬁ&a&\&fe%ﬁﬁ stenaﬁt?oﬂ{\éﬂ l4iadS

pharmaceutically ac- ceptable salts thereof
15 stereomers, as well as in the form of racemates, as well as pharmaceutically ac-

ceptable salts thereof, wherein
Ar' and A¢ are independently from each other substituted or unsubstituted aryl
or heteroaryl groups,
X 1s O or S, preferably O; .
20 R'is hydrogen or a C,-Cg-alkyl group, or R’ forms a substituted or unsubstituted
5-6-membered saturated or unsaturated ring with Ar';
nis an integer from O to 5, preferably between 1-3 and most preferred 1;
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 ni-
25 trogen atom within said ring is forming a bond with the sulfonyl group of for-
mula I thus providing a sulfonamide, for use as a medicament;
with the proviso that if Y is a piperidino- or a pyrrolidino group being substitu-
ted at the B—position of the piperidino- or a pyrrolidino nitrogen by a benzo[5,
6]cyclohepta[1, 2b]pyridine, or a benzo[5, 6]cyclohept (3,4) ene [1, 2b]pyridine,
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Ar' and Ar2 are indepepdently from each other substituted or unsubstituted
aryl or heteroaryl gumws”mal " IH S, preferably 0; 20 R is hydrogen or
a C, - Co- al ¢ 018583%P. stituted:or unsubsti’ﬂ:’umdolsso

5- 6- menbered saturated or unsaturated ring wwth Ar'; nis an integer fromO
to 5, preferably between 1-3 and nost preferred 1; Y within formula | is an
unsubstituted or a substituted 4-12-nenmbeyed sat ur at ed c/K‘qI i c_or bicyclic
al kyl contai ni ng awhil tls@F@YhPftlﬁéwﬂeBolﬁf‘WmMWﬁé shalbnqtpggen at om
within said ring ;ﬁe{]ﬂﬁw}g a bond with the sulfonyl group of for- nula I
thus providing a e, for use as a nedicament; with the proviso
that if Y is a pi punhﬂlerfmihﬂ!ipr(v{lquha‘t@ﬂX@Hmggr,&pﬁfbdmggnsmbsiﬂhmnlﬁé(dsat
the (3 position of r enzof 5,
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phene] - 5- g4/l f onyl }mlldgmﬁjﬁ%dﬂmémr&cm‘i&—dl propyl cyanopent[f]i soi ndol - 6
- am ne and

N-[[5-[[ 7- cyano- | ,witlsths final prayiseithat if X 18 prysenaagd & is 2 478 mgmbered yatmgated cy- -
(phenyl met hyl ) - 4Hie h@?@&@ﬂhﬁgeﬂé&twﬂl&&g&fa%' irsﬁaﬁ ﬁt%@%ﬁﬂsnﬁﬁ&ﬂ}ﬁu benz-

10 am de and its hydrochloride are excluded; wth th nal proviso that if
X is oxygen and Ygr@JPB(CﬂBNMba’CM%aoﬂhm@ahtslﬂfooamtdeaitmgencont ai ni ng one
or two nitrogen atons, Y shall not be substituted by a group (CCONR R)

at the a-posijion n@%umg%éa@ﬁ]ﬁom%c&aﬁa Wil Por A AL Speflsfovati ve
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according to ¢l ai erein pl per azi rio erl
group of the genertzxIpl}feuﬂmcrIam{pRﬁ)lmge@m)f\mmulaL~ N N-L1 N
’ 6. . .
R (R),,
_ _ R
N N—L' N '
_ 2

or
whereby, L' and 1%are independently selected from each other from the group
comprising or consisting of H, substituted or unsubstituted C,-Cs-aliphatic alkyl,
substituted or unsubstituted C,-Cg-alkenyl, substituted or unsubstituted C,-Cg-

20 alkynyl, substituted or unsubstituted cyclic C,-Cs-alkyl optionally containing 1-3
heteroatoms and optionally fused with aryl or heteroaryl; or L' and 1.7 are inde-
pendently selected from the group comprising or consisting of substituted or un-
substituted aryl, substituted or unsubstituted heteroaryl, aryl-C,-Cg-alkyl, het-
eroaryl-C,-Cs-alkyl, -C(O)-OR?, -C(0)-R>, -C(O)-NR*R?, -NR*R?, -

25 NR¥C(O)R>, -NR¥C(O)NR*R?, -(SO)R?, -(SO2)R?, -NSO,R?, -SO,NR*R?,
with R?, R* being substituents independently selected from the group compris-
ing or consisting of H, substituted or unsubstituted C,-C¢-alkyl, substituted or
unsubstituted C,-Ce-alkenyl, substituted or unsubstituted aryl, substituted or un-



L2 or whereby, L' ently sel ected fromeach other from
the group conprisi Em BB&“I“ ﬂﬁig substituted or unsubstituted
C, - C6- al i YRHMRBT&I k ot U ed or unsubstltut ed C2PCHABIOIOLRY |

substituted or unsubstituted C2-C6 20 alggynyl, substituted or unsubstitut ed

cyclic C4-Cs-al kyl optionally containing 1-3 heteroatons and optionally

fused with aryl AUy n n | ected
fromthe group conpér}ﬁétlgéng&%ﬁf‘ lég‘gsqsé}ulteﬁgogou#&b%tsﬁea fgﬁegtaﬂﬂ %‘Hﬁ&dl tuted
aryl, substitut ecdoransubstituted beterobrytt Crlsatlydr yl , aryl - C, - C6- aI kyl , het -

eroaryl -C, - C6-al k -R3, - -NR'R3 -
NR3' c{ O R3, -NR3' %F@'%%‘%ﬁ%“’"y %%Qemg(@@%gsu ﬂ%l'y Fegcﬁzs Wi th
R3, R3, being SUb‘thxwleﬁcﬁalkéiﬂBmBm@ﬂMnyl amli:m;h@chxﬁm@ fﬂﬂxﬁ&aﬂabﬂjrlf)cpggm“ S-

ing or consisti n%qglf& tu ed or aPstlgl C6- al kg
substitut®d or B‘é"‘lﬂ?"c“éf éﬁ' ral Wa‘ﬂf?@ € 15 H:t“é‘EP svlfomyl sWst i t ut ed
aryl, substitut edogy, OUT\oslkd33378 | ~I ~ii rrrrnl CL M111111 1il
PCT/ 1 BOO 01380 93 substjtuted heteroaryl, substi tut ed or unsubstituted
aryl - C1- C6- al ky! °r§u5%4Lttake@dogeéwrmmm‘iﬁmm@aedh@tb@%ﬁwm@ybsy@:ted kyl ;
said aryl or het OB I substituted C - C6-al kyI
Cl- C6- al koxy, C%E%?Eég:clzgla opﬁét&ga?%%&ﬁfa}é% no, acyl am no,

ani nocar bonyi, CR® eﬁsel@teélﬁrom}:eamyﬁympnangpr cooaastbmoihydmganwbshmtedgen

Cogetnar Form a 3¢ BBl O1-Co Uil syt o Sn B o, Ko o ™" -
cyclic alkyl or Ihebemaiﬁoytym,ﬁukfonmomo),snéel ected fromthe group

conpri sing or consisti: ityted 10 or unsubstituted
G - 06- al kyl , oot s e BN RIC BrositlR i b 4l 29 koxy, OH  hal ogen,

nitro, cyano, sulfonyl, oxo (=0, and n' is an integer fromO to 4,
preferably ®. or szullfonmldeldmia\rﬁ@eOIdmgitvalaiméan,odmﬁimg’isapytralhdinel or 2,

wherein Yis ap zepan noi ety of the
bel ow fornul as %%M{&%fﬂ?w%%yﬁﬁmgb%b&'fg aosr L1 or wherein L' is.
sel ected fromthe group nprising or pisting of H, bstituted or
unsubstituted Cl -C6-al kyl™ _glbstitut ™ unsubsti t ut e2- C6- al kenyl ,
substi - N N \N— !

N L’

15 or or

wherein L' is selected from the group comprising or consisting of H, substituted
or unsubstituted C;-Ce-alkyl, substituted or unsubstituted C,-C¢-alkenyl, substi-
tuted or unsubstituted C>-Cs-alkynyl, substituted or unsubstituted cyclic C,-Cg-
alkyl optionally containing 1-3 heteroatoms and optionally fused with aryl or

20 heteroaryl; or L! and 1% are independently selected from the group comprising or
consisting of substituted or unsubstituted aryl, substituted or unsubstituted het-
eroaryl, aryl-C;-Cs-alkyl, heteroaryl-C;-Cs-alkyl, -C(0)-OR?, -C(0)-R?, -C(O)-
NR*R?, -NR¥R?, -NR*C(O)R?, -NR¥*C(O)NR*R?, -(SO)R?, (SO,)R?, -
NSOR?, -SO,NR*R?;

25 R? and R* are substituents independently selected from the group comprising or
consisting of H, substituted or unsubstituted C;-Ce-alkyl, substituted or unsub-
stituted C,-Cg-alkenyl, substituted or unsubstituted aryl, substituted or unsubsti-
tuted heteroaryl, substituted or unsubstituted aryl-C;-C¢-alkyl, substituted or un-
substituted heteroaryl-C, -Cg-alkyl;



tuted or unsubstitute substituted or unsubstituted cyclic
C4- Cs- al kyl optionall

m&;”ﬁﬁﬂjﬂm het eroat ons and optionally fused
wth aryl ovo@m®3smteroaryd ; Lol wl s L2 are independent!| pcTaBeotso from

the group conprising or consisting of sutbﬁtitut ed or unsubstituted aryl,
substituted or unsubstituted het- eroaryl,” aryl-Cl-C6-al kyl,
heteroaryl -Cl-C6-al kyl, -C(Q-0R3, -C(O-R3, -C(O- NR3'R3, NR3'R3,
-NR3' C(O)R3, -NR3' & cbimt?%%c'm thsceroup, compoisipg B consitng pEhydragepmbstiged 25 R3
and R3' are substi tg/@RubstitieRg RGN YubGirRed Wsﬁ&'ﬁ%&é%ﬁcﬁgggfﬂﬁoﬁp@ﬁ' si ng

- y ,

or consisting of H substituted or "unsubstituted C - g sﬂbst’igut ed
or unsub- stitut ed balogem nifrgs¥ano, sulfonyl pxaEED. wilform aayory, thivakoxyrapt n’ is

substituted or unsyRShiesertidhfd i ELErGaNlp, Substituted or unsubstituted
aryl - C1- C6- al kyl , substﬁrut ed or ’E’ger su%gfi tuted heteroaryl - Cl- C6-al kyl ; WO

01/23378 L M'S PCT/1B00/ 01380 94 R6 is selected fromthe group conprising
or consi stisg Bf - hyuswipapmidededvative aeagrding toamy o theiprereditg ©aints whktejrd Ar’

substituted or uns [ -.CO ..nitro,. .cvan
surtoni o (=07 B G et p Sl R o
0 4, preferablypben en , g tinge FO4- pre v e
precedi ng cl ai s, %aﬁglhé’{hﬁr' Ca?ﬁi( A?&ar indeg %enaﬁl fel ected . fromthe
group conprising or consi S¥TF|5 &7 <OPh ﬁ');fe,'aufer??’ ﬁ% /67 lﬂ%/’y’?miﬁ?r?ﬁ%",“m’
(c):Pt |ana: Iky subsét2 i 26 unmlmblfmofiyl,- Cﬁcahmty*ykcmb?ﬂemp earbokylj (fyah@,miarogtﬂ, hydroxy,
- C6- al koyy, - CB:,a - CB- nyl, ami no, acylam no,
am nocar boﬁ%//I , Cl- Waf‘ag%kgﬁc@%’f’%ﬁ% , carboxyl, cyano, hal ogen,
hydroxy, 10 nitro, sulfonyl, C 1 -C6-thioal koxy. 6. A sulfonam de
derivative acdor di Agsulionarhidi derivativi sdceiding¥o’ cldim SawheRaURE tid inkiretbstififted
substituted phenyl. 7. @iusal gon?m' de derivative according to claimb5,
wherein A? is an ufSEHPSHRISGPEEYor substituted thienyl or furanyl group. 15

8. A sulfonam de derivative according to any of the preceding clains,
wherein Ar'  i% selAcuifodarhide derivafive idcordiptenidim SpivheepheR Yd an digabsanigdheny! ,

al koxy phenyl, pyridyl - di. hydr oxyphenyl , thi oxo-di hydropyri di ne or
its tautomner, pyra%?'%’smgﬁgme?y%%gmﬁyyg@uﬁydrogen, nis 1, Arz is thienyl
or furanyl. 9. A sul fonam de derivative according to claim8, wherein Y is
R6) n'" Nis 8 A sulfonamide derivative according to any of the preceding claims, wherein Ar'

is selected from a 4-chlorophenyl, nitrophenyl, hydroxyphenyl, alkoxy phenyl,
pyridyl, 3,4,-dihydroxyphenyl, thioxo-dihydropyridine or its tautomer, pyrazole
and XisO,R' is hydrogen, nis 1, Aris thienyl or furanyl.

9. A sulfonamide derivative according to claim 8, wherein Y is
6
RY),.
L1
N
2
20 L

with (R®),, L' and L2 being as above defined.

10. A sulfonamide derivative according to claim 9, wherein RSis H, 12 is H, L'is a
S-membered cyclic group containing 3 heteroatoms, preferably a triazole ring
which is preferably fused with an unsubstituted or substituted aryl or heteroaryl;

25 or L'is -C(0)-R®, or -NHR?;



20 L2 with (R 6) ,, s above defined. 10. A sul fonam de

., LI andt2berng—a

- derivative accordi n(ﬂlm,ﬂumu ﬁ ein RBis H L2is H L' is a

5- menber edooyz3Bisc gr m m, het er oat ons, pref ePCKIBPO/BI38K | azol e
ring which is preferiably fustd w th an ginsubstituted or substituted aryl
or heteroaryl; 25 or L' is -C(O-R3, or -NHR3; WO 01/23378
11112112212212201i112143141121111 .PCT/ | 1380 L MS 95 with R3 being a
substituent sel ecY ﬁf%%?ﬁ?ﬁ sﬁ?‘ﬁfﬁegﬁ%@%‘?ﬁw CHHEISDE; o Gonspsung o
Cl- Cl12-al kyl, ar yt,-Cheillef,aaylyheterairyl, afyl-Co8salidyy hetektaiy@iqar ydiky@l - C6- al kyl ;
said aryl or heterfﬂa%r%ll groups bei ng, gptional |y substituted by hal ogen,
hydroxy, nitro, ¥ Ry reterpany] groups heing,ppionally sybsiitytad by balagesohydroy: t o any
of the precedi ng gtdisiHorsel ected from the follow ng group : 4-chloro
N[ 5- (pi peradi ne-I| -sul fonyl)-thi ophen-2-yl-methyl] benzam de 4-Chl oro-N
{5-[4-(3-trifJuoro hanesul f onyl - phenyl am no) - pi peri di ne-| -
sul f onyl ]éthibpheﬁﬁg'g} pihde dgrivative apcordingito apy okthe presedjngcleims. selegted from
pyri di n- 2-yl pi pertag following!gksupl :f onyl ] t hi en-2- yl } et hyl ) benzam de
4-chloro-N-[(5- 1] 4-(4-fluorob enzoyl)piperidin-1-yl] sulfonyl} thi en-2-
yl ) met hyl ] benzani @lqpogﬁ[%(p&emzn'(e-l-sul onyl)-thiophen-2-yl-methyl]-benzamide

5. ({4-[4-(trifl y ' Lk L L0 en-2- 15
L L oMUy Itk BN
-yl ) sul fonyl ] t hi eulfonyllthiophene2-yimethy h-bemranhides- chl or o- N- ({5- [ ( 4-
it 1 Di 01 f 11 hi.en- 2 .hyl) b i de 20
BT A e R
yl) met hyl | benzanmytjenethydfoemraniidé [ (5- { [ 4- (4- hydr oxyphenyl ) pi p erazin- |
-yl | f | thi;en- | | L de .4- - 5-
[Z- ]( 2-Slcj)x o?gypy% r Stl-c}'h%}?f- '[(¥ﬁgﬁ;§¥3‘%,€%g§§iﬁmﬁ%ﬁnﬁ %%ﬁﬁ?%@‘??’%ﬁi en- 25
2-yl) net hyl | benz yijpctthylfberizamide- N- [ (5- { : .
o P Ao R B Rl peny Mpiberitin 15 suitbnythiSata-
15 yl]methyl}benzamide '
4-chloro-N-({5-[(4- {2-nitrophenyl}piperazin-1-yl)sulfonyl]thien-2-

yl}methyl)benzamide
4-chloro-N-({5-[(4-{4-nitrophenyl}piperazin-1-yl)sulfonyl]thien-2-
yl}methyl)benzamide |
20 4-chloro-N-[(5-{[4-(2-ﬁ1roy1)piperézin—l-yl]sﬁlfonyl}thien—Z—

yDmethyljbenzamide
4-chloro-N-[(5-{[4-(4-hydroxyphenyl)piperazin-1-yl}sulfonyl} thien-2-
yDmethylJbenzamide
4-chloro-N-[(5- {{4-(2-0x0-2-pyrrolidin-1 -ylefhyl)piperazin— 1-yl}sulfonyl} thien-

25 2-yl)methyl]benzamide
4-chloro-N-[(5-{[4-(2-morpholin-4-yl-2-oxoethyl)piperazin-1-yl]sulfonyl} thien-
2-yDmethyl]benzamide
4-chloro-N-[(5-{[4-(pyridin-4-ylmethyl)piperazin-1-yl]sulfonyl } thien-2-
yl)methylJbenzamide

30 4-chloro-N-[(5-{[4-(2-thien-2-ylethyl)piperazin-1-yl]sulfonyl} thien-2-
yl)methyl]benzamide



4-chloro-N-[ (5- r |n4 hyl ) pi perazin-1-yl] sulfonyl)

thien-2- yl)nmethyl] bemm J muﬂi‘

4- chl or o- N'wébr/43p7- ( 2 p| perazi n- yI ] sul f coxiBeoknisn- 2-
FEEL T

yl ) met hyl ] benzami de WO 01, 23378 | | |0119151111 NN RR
PCT/ 1 BO0/ 01380 96 4-chloro-N-[(5- {

4-(3,5-dinmeth h thien-2- .
J1) ot yl ] benzam & SeRIG- R SSiechosph %m&ewr—%?ﬁw%%@eaﬁ-n- 1y1]
| f I t hi 2- il d 5
Zuchlog)r/o %\I— [(:Se?[4 y(?%r}g?}ﬁgiﬂy henilam | ;e)eraZI n- 1-yl ] sul f onyl ;t hi en- 2-
yl ) met hyl ] benzai ni dechigrodsiEt 4‘15‘@19]%@& Iethybpiperazip:lydisnifory} thiepiZen- 2- yI
t hyl ) - 4-chl b enfaiedy N- 5-
%T(Zyp%enylcet ﬁ)r/I)) piper a)gll?n 1-yl 02& fong/l(} tﬁn en-2- yl)nmethyl ] benzam de

10 4-chl or o8 N- [ ( 5- {4rehlgra-NH{@ol{ 6&methoxpphsoylpiperazin-} v Isulfényb)thipn-B+ en- 2-

| ) met hyl ] benzam d o 5- 4- (2- cyanophenyl ) pi p erazi n-1-yl
-Zul)fonyly % t hi en- Z%ﬁsﬁ%@%aﬁ)enza%d[e 4(chl gro IQI- fy{%g E) {4-[4-chl grL-S
-(trifluoronet hyl) pfétdyl(3-bemmylpaperazin-I -y)silfonyljthien-2-yl }methyl)-4-chlorobenzamide

1} sul fonyl ) t hi en- 2- I m . . .
Z-%:hrorol\l}/[%S-l{M- 3* %rng\ﬁ'ﬁﬁl'ﬁgﬁéﬁeﬂyg%ﬁypfﬁeﬁéﬁlimﬁl@?ﬂ]}g’ﬂﬂnf%nyI )t hi en- 2-

yl) met hyl ] benzam delynegiyijoemzatitide{ 5- [ (4- 14-chl oro-2-nitrophenyl)
-1-yl I f b 4-chl -N-[ (5-
S TR CTICIRCTE BN T L Sk Ry

yl) met hyl ] benzam dgl)methyljbenzamlde

4-chloro-N-((5-] %Ejrogy- 21£;[)henyl pi peridin-1-yl)sul fonyl]thien-2-

yl ) met hyl )benzam dé’ lqrodN-[(¢ Al EnS5pePRhep¥Ripsrazin-1pil jsulfemdihiep-2hi en- 2- yI
} net hyl ) - 4-chl orobg,ngﬁmyﬂgmgélde

4-chloro-N-[(5-{[4-(2-oxo- di hydro-1H benzi m dazol - 1-yl ) pi peridin-1 -
yl ] sul fonyl} thien? 4z:h}qryﬁb1{ﬁéy(]{f%ﬁlzlam-%tétnﬂuoromemyl)phenyl]p1perazm-1-

N- ({5-[ (4-penzyl pi rI:l%ﬂér Ibﬁzm“([? 2-yl

} met hyl ) - 4- chl orobgﬁzam oro }IQI- %4 oxo- |

-phenyl -1, 3, 8-t r i a#=bjoro-dy- E(5HI‘H@cplﬁel}dll)dtﬂhﬁronxlhﬁlpdmmH-yl]sulfonyl}ﬂnen-z-
{2[?%?? Pglzx?ﬁsﬁﬁﬁe@ﬁ - oxoet hyI ] pi perazin-1 -
4-chloro-N-({5-[(4-{4-chloro-2-nitrophenyl} piperazin-1-yl)sulfonyl]thien-2-
yl}methyl)benzamide
20 4-chloro-N-{(5- {[4-(6-methylpyridin-2-ylI)piperazin-1-yl]sulfonyl} thien-2-
yhmethyl]benzamide _
4-chloro-N-( {5-[(4—hydroxy—4—phenylpiperidin—I’-yl)sulfonyl]thien—Z-
yl}methyl)benzamide _ |
N-({5-[(4-benzoylpiperidin-1-yl)sulfonyl]thien-2-yi } methyl)-4-chlorobenzamide
25 4-chloro-N-{(5- {[4-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-
yl]sulfonyl}thien-2-yl)methyl]Jbenzamide
N-({5-[(4-benzylpiperidin-1-yl)sulfonyl]thien-2-yl } methyl)-4-chlorobenzamide
4-chloro-N-({5-[(4-oxo-1-phenyl-1,3,8-triazaspiro[4.5]dec-8-yl)sulfonyl]thien-
2-yl}methyl)benzamide
30 4-chloro-N- {[5-({4-[2-(methylanilino)-2-oxoethyl]piperazin-1-
yl}sulfonyl)thien-2-yljmethyl} benzamide



yl'} sul fonyl)thien-2- | ) _benzam de WO 01/23378 | 1101 FLEEED @0
1111111 PCT/I | BOO 0 ﬁuh i%m iﬂu loro- N {
[ 5- ({4- [ hyeou3378li p idin- | -yi } sul PEFHIBOPAIIBEN- 2-
yl' ] et hyl } benzani de 4- chi or o- [(5- f

[ 4- (3-cyanopyrazi n-2-yl) pi perazi n-1-yl ] sulfonyl) thi en-2-

A ehtor o N ({5 (hBoRN owffhzadfﬂ%dlw?g}%gr YOP R g PUTFRPT R Pen- 2-
)?Cl E:ma;%l %b(etnf?m e euzaum!ilsl ];Il LSZ(H- era21 n - i

sul f onyl )t hi en- 2- %lﬂ%’nﬁﬁ'@ﬁ%} {{g‘ﬁ SRrgRyTazins 'yl piperazin- l'yf]sulf"}‘lylaﬂ“en'z‘

4|}?2LF][ gnNI_§£ﬁ| (eaﬂ)lﬁ&hﬁwaiﬂw gglza;krlnyl ) pyri ﬂ: (r; 2- yI ] p| perazin-1 1lo

)[/5 ({4- [3X (trifl u”s rﬂ? % r{? &r']zplﬂ pef3H -Ml)sulfw}]ﬂﬂen-2-

sul fonyl )t hi en- 2 g}ﬂ;g{ﬁymﬁh}@,ﬁa@am de

4-chl oro-N-[(5-{ (1 -di f] uor obenzoyl ) pi peri din-1 yI]squonyI? t hi en- 2-
yl ) met hyl ] benzam fhgh qxg—hlng[ﬁ-‘g{ﬂ {3-chloro-5-(trifluoromethyl)pyridin-2-ylpiperazin-

5-{4-[(5-{[ (4-chlyrq .Qqa]mel bENdardidd €n 2-

yl ) sul fonyl ] pi perazi n- I- ;5( trifl'uoronethyl)thieno[3, 2-b] pyridine-3-
car boxyl at e et hy|4-ghlorpN-f[ M{[%x(tnﬂmomeﬁwbnm Paifpipstazist lry | }

thien-2-yl)sulfo -y net hyl ni cotinate 20
4- chl oro¥ f [5%1{};1?9{ ;E&éﬁg;ﬁ;@ %‘g%)r%;hyl am no) pyridin-2-yl]pip
erazin- | - yl} on hdrnmemv Yredr-2 1yl jgiperaziphl-or o- N-
{[5-({4-]6- mathyll fﬂt, fﬂ} 5&9}?‘%&& Aoln4yl]p|perazin-l - yl)
sul fonyl )t hi en- Znys]" IM? %b éufﬂra?l Sutyl 4[(5- {

[ (4- chl or obenzoy |4 chiorodN- [té{{lﬁﬂy-@A-ﬂiﬂuerobé‘ﬂzo?Bplpendm- -yl}sulfonyl}thien-2-

yl ) sul fonyl ] pi per. ﬁ*e h-carb xylate 2- {4-[(5-
{[ (4-chl orobenzoy% '} thien-2-yl)sul fonyl]piperazin-1 -yl} -

8- et hyl - 55 oxo0- 5, anaih}hquqpsu{n(dam&o&ﬁﬂoymmﬁbﬁmdimﬁhﬁmboxyI ic acid
t7 hl{ gn[ ( 5y|{ g gﬁl ?glﬁé}ﬁ nge Y \é?%ﬁ ’8 %m%o}omethyl)thleno[3,2-b]pynd1ne—3—
1- et hyl - 6-f | uor océrboxylatd, 4- di hydro[ 1, 8] napht hyri di ne- 3- carboxylic acid 30
e ﬁyf T R R T R U
01/23378 | 1| 111 h3AL3%dnd-Eddethyinidotinhte! | | | PCTABOO/ 01380 '
20 4~chloro-N-{[5-({4-[5-cyano-4,6-bis(dimethylamino)pyridin-2-yl}piperazin-1-
yl} sulfonyl)thien-2-yljmethyl}benzamide
4-chloro-N-{[5-( {4-[6-methyl-2-(trifluoromethyl)quinolin-4-yl Jpiperazin-1-
yl}sulfonyl)thien-2-yljmethyl} benzamide
tert-butyl 4-[(5-{[(4-chlorobenzoyl)amino]methyl}thien-2-
25 yDsulfonyl]piperazine-1-carboxylate
2-{4-[(5-{[(4-chlorobenzoyl)aminoJmethyl} thien-2-yl)sulfonylJpiperazin-1-yl}-
8-ethyl-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxylic acid
7-{4-[(5-{[(4-chlorobenzoyl)aminojmethyl} thien-2-yl)sulfonyl]piperazin-1-yl} -
1-ethyl-6-fluoro-4-oxo-1,4-dihydro[ 1,8]naphthyridine-3-carboxylic acid
30 7-{4-[(5-{[(4-chlorobenzoyl)amino}methyl} thien-2-yl)sulfonyl]piperazin-1-yl} -
1-ethyl-6-fluoro-4-oxo-1,4-dihydroquinoline-3-carboxylic acid
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4-chloro-N-[ (5-{[4- (2, zodi oxi n- 2-yl car bonyl ) pi perazin 1-
yl ] sul f onweo ot/i3smn- 2lmmmm1%ﬂ|mumr de PCT/IB00/01380
4-chloro-N-{[5- ({4-[(2B) - 3- phenYI pt op- 2-enyl ] pi perazin-1-yl}sul fonyl)thien-
2- yl]met hyl } benzam de 5 S

- - - - (3- i i n-1-yl | f | }t hi en- 2-
3| ;3 PT-L? L§| ;\'[)[egé ain'[ gé(-gﬂcgg-(la\frlil(lsp {r[f-@i:li-)dx%ygg-ﬁﬁ-lbre]nzod%xlns-g-ylc%b%n}}llgpi;eigzin-1-
4-chl oro-N-[ (5-{[ 4- I o) icperazi n-1-yl ] sul fonyl }
t hi en-2- yl ) net hyl ]ylﬁ)}glﬁllgog%}g{ééﬂl\? ?5- H!4 4- Eaeert- but yl benzyl ) pi perazi n- |
-yl] sulfonyl } t hideghlaroN-{i¥el{fy(2E)-3-pheaylptop d-eryiniparazitel -#1} sl fonyhthien{2-5-  {
[ 4- (4-fl uorophenyl )pi Ln-1-y|l]sul fonyl} thien-2- yl)methyl]benzam de
4-chl oro- N- [(5-{[45?1?%2{ ?’(%%?%%%ényl ) pi perazin-1 yl]sul fonyl.}thien-2-
yl ) met hyl ] lenzani de-chloro-N-[(5-{[4-(3-phenylpropyl)piperazin-1-yl]sulfonyl}thien-2-
4-chloro-N-{[5-({4-[4-(trifluotponmethyl)pyridin-2-yl]piperazin-I- yl }
sul fonyl)thi en-2- )n]eﬁxgi]h?}za?l% enzam i de 4-chloro-N-[(5-
{[4-(5-cyanopyri di @=chiotbNI{(PE[43,415-1rimkthexypheylipigefizai1-31]sulfonyl} thien-2-
yl ) met hyl | benzam de tert-gutyl .1-1(5- {[(4-chlorobenzoyl)am no] net hyl }
t hi en- 2-yl ) sul f ony YPpiepHpezAmidsy 4. y| car banat e
4-chl oro- N- ({ 5- [ (4\[18{4-(- AR Penkypip&iha iy8)hidn ! ﬁéﬂ“" benzam d
e 4-chloro-N {[5- lgi Ir;{Ie/r?ﬂdi_n- 1-3;/I su?%ir’lyl )th%jrﬂlg%I rrlrlé[l;t?y}l)l enzjé)'m de
4- chl or o- N ( 5- { [ 4*hlprobspasmida ) pi per azi n- 1-yl ] sul f onyl }t hi en- 2-
yl ) met hyl | benzam dg. N-T(5-{[4-(4- i in-1-v1 ien-2-
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yD)sulfonyl]thien-2-yl} methyl)benzamide
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N-({5-[(4-{3-[(butylamino)sulfonyl]anilino}piperidin- 1-yl)sulfonyl]thien-2-
yl}methyl)-3-methoxybenzamide
N-[(5-{[4-(3-ethylanilino)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-3-

30 methoxybenzamide
3-methoxy-N-{(5-{[4-(5,6,7,8-tetrahydronaphthalen-1-ylamino)piperidin-1-
yljsulfonyl}thien-2-yl)methylJbenzamide
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methyl 3-({1-[(5-{[(4-chlorobenzoyl)amino]methyl}-2-furyl)sulfonyl]piperidin-

4-yl}amino)benzoate
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met hoxybenzam de onami de derivative accor di ng. to
I
f

formula | WO 01123 I 218 1 2 trrrrrrrrrrraai oreetid
Ar_F | (OMDYL23378- Sammm"mﬁ@mmﬁfn Ar' and Are are | PCOREROMOESX |y from
each ot her substitut#®ed cor tunsubsti= tutge aryl or heteroaryl groups; Xis O
or S, preferably O0; 5 R is hydrogen or a C,-C6-al kyl group, or R forns &

substituted ,gr unsybatit. - - O r gl_ﬁf? r.al: ted ring
with Ar'; n 1?'5 ar% I nt}é%ltélyé ?érl%v%ébe%cggrg},%%ﬁ?e ergg’lv?{l%g?%%ér{l&ﬁ- éhﬂed nost
preferred 1; Y wgtdupicotsiatimgofi | is an unsubstituted or a substituted ¢
4-12- menber ed saturate InC bi cycli.c.allkyl . cantaini | east one

ni trogen atom Vﬁgﬁ@%@;ﬁéﬁgﬁ%ﬁ‘%—@,ﬁ%ilfl?xgé%ﬁogfp&ﬁ%-kyﬁs\éﬁfgﬁl}ngi-i s forning a
]E)ondt\r/]\nth t he stjyf)ﬁﬁm?l]&mumdef fO[_— n}JI a l th_u;s_ pro:cll di ?ﬁ a sgl }‘o?am de],c '
or e preparation, o rmaceuti c 0Si ti or . the nodul ation o
the JNKZpat h\A/ay.‘*“"’Blﬁm'Ug[éR ggﬁgﬁﬁﬁy e S‘le‘f'g Igisulfopyliingnerent or
prevention of di §?ﬁ,dgﬁ§b@§§ﬁﬂ5at ed 15 with the abnornmal expression or
activity of JNK _15. e_accordi_na to claim14 for the treatnent or

prevention of di Boedtsamalinopinerdiad -yiimifandliner-genl estisld-shiorpbenzapids vi t y
of JNK2 andfor 3. Nlﬁs-{tig@}Pf,z,glﬂeﬁiﬁﬁ?&oﬁf‘-?gﬁ@gﬂ{igllfﬁ]shﬂoxfﬁ’}rtﬁfk‘ﬁ-é-' In

particul ar according an f clalins f'or the treatnent of
neur onal di sor deyBmethzllderibtagobeprargigey: Al z- 20 heimer's di sease,

Hunt i ngt@n' s di sQage.qPatkil 1.5~} -g]i'!-d]—ﬁ_t_' ! 56§ pnal cord
injury, head traﬁs {ﬁ‘ﬁ}‘&@??d%ﬁﬂ gﬁé‘% esqgggfﬁggﬁﬁswpﬁu%f in
particul ar. accocklpregenzamidey of clains 13 to 15 for the treatnment of
aut oi nunune di segsgs | | | Ble . . S ' gt ory bowel
di sease (1BD), r%’éﬁ%&'@?ﬁy—g% r—%ﬁé}&:ﬁfggjwﬁéﬁcﬁé—gé’l}%&g&{%{l}gﬁ Shock, transpl ant
rejection. WO OlyBa&nB@l}benkzhrhidel | 111111 121211 (1011 11 111 PCT/1 BOO 01380
119 18. Use of gsulfonam cecordi o farmulg I_i artjcul ar according
to any of clai cklfgrcf'@mi‘g?@'ﬁ'“gﬁéo@ﬂ&‘ﬁ%‘ﬁ@“’g}{yﬁi\%ﬁl}ﬁ'm’f%di ng breast-,
col orectgl -, pangh@cthillbedzagideer . 19. Use of sul fonam des according to .
formula 1 in par E-Icﬁlgl'o-al(l-(?g-f(%8‘-[?ﬁh)tld?'ogyeﬁly%fs_ulfonyl]anilino}pipcridin-1-
yl)sulfonyl]thien-2-yl} methyl)benzamide
N-{[5-({4-[3-(aminosulfonyl)anilino]piperidin-1-yl} sulfonyl)thien-2-

yljmethyl}-4-chlorobenzamide

20 4-chioro-N-[(5-{[4-(1-naphthoyl)piperazin-1-yl}sulfonyl } thien-2-
yhmethyl]benzamide
4-nitro-N-[(5-{[4-(3-methoxyanilino)piperidin-1-yl]sulfonyl} thien-2-
yl)methylJbenzamide
methyl 3-{[1-({5-[({4-nitrobenzoyl}amino)methyl]thien-2-

25 yl}sulfonyl)piperidin-4-ylJamino} benzoate
N-[(5-{[4-(1B-1,2,3-benzotriazol-1-yl)piperidin-1-yljsulfonyl} thien-2-
yhmethyl]-2-hydroxybenzamide _
N-({5-[(4-{2-nitroanilino}piperidin-1-yl)sulfonyl]thien-2-yt} methyl)-3-

methoxybenzamide

30 13.  Use of a sulfonamide derivative according_ to formula I



S claims 13 to 15 for the treatnment of cardiovascul ar diseases including
stroke, ar- terosclerosis, nyocordial infarction,.nyocordial reperfusion
injury. 20.wéopksrsraceuti cal conposition containing at | eadT/BNeo13s0

sul fonam de derivative according to any 8the clainms 2 to 12 and_a
pharmaceutically acceptable carrier, diluent or excipient 10
Process for the preparatiop of a suI fonam de derivative acco ﬁlﬁ? II M‘LHHIII
claims | to 12, wherein Ar —eh(OH, yLe—AA;‘%—S@—SOSZCI

wi-th an amne VII or VIII .F15),,.L N N-L1 HNP VII or O VIII

whereby (R6),,, L' and L2 ar bove defined. 22. A process accord| ng to

claim 21, wherein a sulfonyl chI or| de Vis obtainable by a) cbupling an

Above, wi 1 an acyl MRTAT EEA o faspndtRl Bol el gt o Bl oF SapBRE

I s as defined abovantetiary)ooheteloaryhgraopssie of forrmula 1V: WO 01/ 23378

PCT/ 1300/ 01380 12Q,. | o Arz - CH2)n Ar 2 0 Iv b) sulfonating the
anide of fornula I%f(@ﬁf&?@%’@ é’lfonyl chloride V. Ar'- -H (CH2)~r?

S2A 0 v 151111111 18"i8 hydrbgehl or ki 10,-dikyl grup, 8r I forms a substituted or unsubstituted
5-6-membered saturated or unsaturated ring with Ar';
n is an integer from 0 to 5, preferably between 1-3 and most preferred 1;
Y within formula I is an unsubstituted or a substituted 4-12-membered saturated
cyclic or bicyclic alkyl containing at least one nitrogen atoxh, whereby one ni-

10 trogen atom within said ring is forming a bond with the sulfonyl group of for-

mula I thus providing a sulfonamide,
for the preparation of a pharmaceutical composition for the modulation of the
JNK pathway.

14.  Use according to claim 13 for the treatment or prevention of disorders associated
15 with the abnormal expression or activity of JNK.

15.  Use according to claim 14 for the treatment or prevention of disorders associated

with abnormal expression or activity of JNK2 and/or 3.

16.  Use of suifonamides according to formula I in particular according to any of
claims 13 to 15 for the treatment of neuronal disorders including epilepsy; Alz-
20 heimer’s disease, Huntington’s disease, Parkinson’s disease; retinal diseases,
spinal cord injury, head trauma.

17.  Use of sulfonamides according to formula I in particular according to any of
claims 13 to 15 for the treatment of autoimmune diseases including Multiple
Sclerosis, inflammatory bowel disease (IBD), theumatoid arthritis, asthma, sep-
25 tic shock, transplant rejection.
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Use of sulfonamides according to formula I in particular according to any of
claims 13 to 15 for the treatment of cancer including breast-, colorectal-, pancre-

atic cancer.

Use of sulfonamides according to formula I in particular according to any of
claims 13 to 15 for the treatment of cardiovascular diseases including stroke, ar-

terosclerosis, myocordial infarction, myocordial reperfusion injury.

A pharmaceutical composition containing at least one sulfonamide derivative
according to any of the claims 2 to 12 and a pharmaceutically acceptable carrier,

diluent or excipient thereof.

Process for the preparation of a sulfonamide derivative according to any of

claims 1 to 12, wherein a sulfonyl chloride V

ArL—(r)r—H—(CHz);—Arg—SOZCI

is reacted with an amine VII or VIII

R%.. ' (R,
| | R
HN N—L' | HN
\__/ L2
vl ' via

or

whereby (Rﬁ)n, L! and L? are as above defined.

A process according to claim 21, wherein a sulfonyl chloride V is obtainable by
a) coupling an amine of formula II:

R'HN—(CH,) 2

n Ar II
where Ar” and R’ are as defined above, with an acyl chloride of formula ITI:

Ar1-—_n-—Cl
o

I

where Ar' is as defined above, to provide an amide of formula IV:
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R’
I
Ar——N-(CH,);—Ar
o v
b) sulfonating the amide of formula IV to provide a sulfonyl chloride V
1 2
Ar-—”—-N—(CH )—Ar—S0.,Cl
o H 2/n 2
' \'
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