3 0 NOV 2005 Pharmaceutically Active Sul fonam de Derivatives Bearing Both
Li pophilic and 1lonisable Mieties as Inhibitors of Protein JunKinases
Field of the invention The present invention is related to sul fonam de
derivatives having a |ipophilic noiety and which are subst angiﬂahé\y 2005

sol uble. Said sulfonam de derivatives are notably for use as

phar maceutical ly active conpounds. Al so, the present invention is related
to pharma- ceutical formnulations containing such sul fonam de derivatives.
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that are useful in the treatnent and/or prevention of disorders of the :

i mrune and t he neur on¢nisaide dnietisas Tnhibitors of PrateinulunKinases de deri vati ves
of the present invention display a substantial nodulatory, notably an
inhibitory activity of the JNK (Jun-Ki nase) function or pathways

respecti velppld Bagkagmoumibnof the i nventi on Apoptosis denotes the conpl ex
contortions of the nmenbrane and organelles of a cell as it undergoes the
process of Thepgeseriayertion is gdated to silfonprideadedi vl vasduying adipepliilic metdty vat es

an intrinsic,sulGi [ t. ical. estroys itsel.f. The
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t hey inner\%%rg:ﬁyf?:%ﬁ%ﬁiga\%tfﬁ%gmr glﬁg%t%?s%tgpﬁ%iﬁﬁ %ﬁ%ak%?eesp%@&% y to die
than those that have formed nmultiple synapses. This may refl ect a process,
whi ch bal aBeelsgrouhéof theanvensiomunber of pre- to postsynaptic neurons in the
devel opi ng ,nervous,system 3 NOV 2005 2 t hough neuronal cell degth was
assuned o ARBPIBHATIE: T4 omyRler GG PBe o e JrecHitene Fi pEsRuclie obe GENRI ng
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mor phol ogy and DNA fragmentation. As cell death during devel opment is
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cease t0 exlsl: . ents can be observed:

¢ The cell surface begins to bleb and expresses pro-phagocytic signals. The whole
apoptotic cell then fragments into membrane—bounci vesicles that are rapidly and
neatly disposed of by phagocytosis, so that there is minimal damage to the sur-
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.

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

the relative number of pre- to postsynaptic neurons in the developing nervous systeim.



Neur onal death occurs via either apoptotic or necrotic processes follow ng
traumatic nerve injury or during neurodegenerative di seases. Miltiple
conponents are energing as key players having a role in driving neuronal
programed cel | death. Anpngst the conponents | eading to neuBdn¥pV
apoptosis are nenbers of the SAPK/JNK being a sub famly of MAP Ki nases
(MAPKs). Mammalian cells respond to sone2extracel lular stinuli by
activating signaling cascades which are nedi ated by various

M t ogen- achiviBfinpiohsl dellldeAdSess 4sMbES o bdBptdR, it Mastinly ficembemaltn t heir
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extracel | ul ar “si gha regul at ed ki nases (ERKs) and p38 MAP ki nases. Each of
t hese three MAP kinases sub- famlies is involved in at_|east three
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or pro-inflammatory cytokines -such as tumour necrosis_factor alpha

(TNF- (x) orompensntelgriing 1o paitrangljapoptesis arermembrr ofithmS ADK/ K deingld svbr as
MKKs or KKS) .cx al so as JNKK-) and MKK7 (known al so as
JNKK2) , %Xtdefwgsﬁ%é%ﬁgﬁ?g%sphoryl ation of specific threoni ne and

tyrosine residues located within a Thr-Pro-Tyr notif on the activation
| oop on ‘t hagnzalian cells respopd trsrh@extydcolulae stirankl by hetbwaing sgraling chseades

further upstreamin, the signaling cascade, MK4 i.s kno t act.ivated -
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acti- vated by dual phosphoryl ation on threonine and tyrosine residues. In
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Said pat hikguaied Rpae? BrRE DR Ak BE G, H50h o ftss e rar il e
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| ci nases), and the p38/ CSEP ki nases. Wiile both the JNK and p38 pat hways
are formation triggered by external stimuli. The JNK signaling pathway is activated by ex-

posure of cells to environmental stress -such as chemical toxins, radiation, hypoxia and
osmo_tiq_ shock- as well as by treatment of cells with growth factors or pro-inflammatory

cytdki_ﬁ_es -such as tumour necrosis factor alpha (TNF-o0) or interleukin-1 beta (IL~1).

AP kinase kinases (known as MKKSs or MAPKXS5), i.e. MKK4 (known also as
INKK. jand MKXK?7 (known also as INKK?2), activate JNK by a dual phosphorylation

fic threonine and tyrosine residues located within a Thr-Pro-Tyr motif on the

of s
ivation Joop on the enzyme, in response to cytokines and stress signals. Even further

n in the signaling cascade, MKK4 is known to be activated itself also by a MAP

> kinase kinase, MEKK1 through phosphorylation at serine and threonine residues.

Once activated, JNK binds to the N-terminal region of transcription factor targets and

pho_spﬁbrylates the transcriptional activation domains resulting in the up-regulation of



involved in relaying stress-type extranol ecul ar signals, the ERK pathway is
primarily responsible for transducing mtogenic/differentiation signals to
the cell nucleus. SAPK cascades represent a sub-famly of the

m togen-activating protein kinase famly, that are activateg@ fbyoviXigher ent
external stimuli including DNA damage following LTV irradiation, TNF-a,
IL-1P , ceramde, cellular stress, and regactive oxygen species and have

di stinct substrate specificities. Signal transduction via MK4/JNK of

M CKS/ p38 results in the phosphorylation of inducible transcription
factors, cexpuessiem oAYrous\gene prodpeferivhich camlead thapoptrsiob dnfiepmatery re-

het er odi me LOLE o iPki on of down-stream effectors. c-Junis
a protein éﬁg%gﬁép?%#%%ﬁ%&%%%%%gﬁg%%-and het erodimers (with e.g. c-Fos) to
pro- duce the transactivating conplex AP-which is required for the
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i nflammatory response, The JNKs were discovered when it. was found that
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testes (7 tofinindl ihihen) AR né 59 /0CBPOiRER: WHhIB BohlRe TR &%) psldladlayscne ent
affinities, suggesting, In vivo, a substrate specific regulation of the
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recent publicatiqn_of Xie X et al, (Structure 1998 6(8), 3-991) it has
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sufficient, tq. bl oc op LS (see.al sp Kunmagae Yet al, in Brain Res, Ml
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c-Jun becones highly phosphorylated and protein levels increase. Simlarly
in rat PCeultsdhltBe phpsphondatioh of N@fuciblalktansnaipties fantetss ¢rdun aed ATHB dvhich
activation, while ERKs are i.nhibit.ed. nsi stent pth.this JNK3 KO mce are
esi st ant PP e P Rx R el AR E eI & EMae HisCrbibE o ARG vor o
i npor t ant | afflchigy. di splay greatly reduced epileptic |ike seizures in res-
ponse to excitotoxicity as conpared to normal aninmals (Nature 1997,- 389,

865-870) .
) c-Jun is a protein that is forming homodimers and heterodimers (with e.g. c-Fos) to pro-

duce the transactivating complex AP-which is required for the activation of many genes
(e.g. matrix metalloproteinases) involved in the inflammatory response. The INKs were
discovered when it was found that several different stimuli such as UV light and TINF-o.
stimulated phosphorylation of c-Jun on specific serine residues in the N-terminus of the

protein.

Tlﬂee distinct JNK enzymes have been identified as products of the genes INK1, JINK2
and JNK3 and ten different isoforms of JNK have been identified (3, 6, 7). INK1 and -2
are ubiquitously expressed in human tissues, whereas JNK3 is selectively expressed in
the brain, heart and testes (7, 8, 9, 10). Each isoform binds to the substrates with differ-
ent affinities, suggesting, in vivo, a substrate specific regulation of the signaling path-

‘ways by the different JNK isoforms.



More recently, it has been reported that the JNK signalling pathway is
inplicated in cell proliferation and could play an inportant role in

aut oi nmune di seases (hmunity, 1998, 9, 575-585; Current Biology, 1999, 3,
116- 125) which are nmedi ated by T-cell activation and prolifergaginpy. 200 ve
(precursor) CD4+ helper T (Th) cells recpgni se specific MHC pepti de

conpl exes on antigen-presenting cells (APC) via the T-cell receptor (TCR)
conplex. In addition to the TCT-nedi ated si 8nal , a co-stinulatory signal

i s provi delgt aaecensguiblipatian ofl Xig gt alnStruciuge i P 6di8); B389t s dean sag-
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it or e SRS rFi R eRaIa Al oLl GL T ehich aim B ated s Fopl pettuation
activati ogng%rc;ﬂ}grgﬁgﬂpne system Activated i nmune cells express many genes
encodi ng 1 nflammatory nol ecul es, including cytokines, growh factors, cell

surface receptors, cell adhesion nolecules and degradative enzynes. Many
of these Qes(pacaursordb@4 belper T (Th) cells recognise specific MHC-peptide complexes

on antigen-presenting cells (APC) via the T-cell receptor (TCR) complex. In addition to

the TCT-mediated signal, a co-stimulatory signal is provided at least partially by the
ligation of CD28 expressed on T-cells with B7 proteins on APC. The combination of

these two signals induces T-cell clonal expression.

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

tion process, substantial reprogramming of gene expression occurs.

TWQ'I:SéBSCtS of effector Th cells have been defined on the basis of their distinct cytokine
secretlon pattern and their immuno-modulatory effects: Thl cells produce IFNY and LT
(T‘NF-Bj, which are required for cell-mediated inflammatory reactions; Th2 cells secrete
[L-4, IL-5, IL-6, IL.-10 and IL-13, which mediate B cell activation and differentiation.
These cells play a central role in the immune response. The JINK MAP Kinase pathway



regul ated by the JNK pat hway, through the activation of the transcription
factors c-Jun and ATF-2. The inhibition of.- JNK activation in bacterial

| i popol ysacchari de-stinul at ed macro- phages, effectively nndg*@%@§ %ﬁﬁ
production of the key pro-inflanmmtory cytokine, TNFa (11). e i nhibition
of JINK activation decreases the transcription factor activation responsi -
bl e of the inducible expression of matri® netall oproteinases (MWs) (12),
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regulated by the INK pathway, through the activation of the transcription factors c-Jun
and ATF-2.

The inhibition of JNK activation in bacterial lipopolysaccharide-stimulated macro-

phages, effectively modulates the production of the key pro-inflammatory cytokine,

TNFa. (11).

The inhibition of JNK activation decreases the transcription factor activation responsi-
ble of the inducible expression of matrix metalloproteinases (MMPs) (12), which are
known to be responsible of the promotion of cartilage and bone erosion in rheumatoid

arthritis and of generalized tissue destruction in other auto-immune diseases.

The JNX cascade is also activated in T cells by antigen stimulation and CD28 receptor
co-stimulation (13) and regulates the production of the IL-2 promoter (14). Inappropri-



Cancer is characterized by uncontrolled growth, proliferation and mgration
of cells. In early lung cancer, expression of c-jun is altered and may
nmedi ate growth factor signal- ing in non-small cell lung cancer (24). In
addition to regulating c-jun production and activity, JNK ac%ithqumpan
regul at e phosphoryl ati on of p53, and thus can nodul ate cell cycle
progression (25). Mreover, the role of gNK activation in HTLV-1 (human T
cell leukem a virus type 1) nedi ated tunorgenesis (26) suggests the

2005 .7 inhipitors in cancer treat

tenti al f JNK t. (27).
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lar transformation (28). Thus, JNK inHibitors nmay bl ock transformation and
tumor cell growth. Wth the objective of inhibiting the JNK kinase
pat hway, \¥V@gugisseulnerableds dahegafom Alzheintensdisepss|apgdaptG Ak neiross.of pa-
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onto the JNK kinase pathway, a whole variety of drawbacks are asSoci at ed .
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cost-intensive. The peptides are known to display poor nenbrane

penetr at i OBasaf énA¥sd Widing| BRINK SighiIanthdihRh afteeReaaly thathyg INKR Reidal
drawback to the use of peptide inhibitors or antagonists is the problem of
| ow oral BiNI&}as Kawight to/be implicateddn apemipsisrdayen neurodpegnenaiitve discaseR fueh
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to be eli niduiaeed, biafilinjaRs bt ﬁ@ll@&ﬁscﬂﬂnﬁbﬁﬁ&ﬁdﬂiﬂtﬂ&gf . The high
rel evance of the INK pathway in some w dely sprea | seases stresses the

need to develop inhibitors, preferentially selective, of JNKs. It _is
t her ef or e GadioNpeulandisesses; fich s adhieresclerodn Andrestegosis sRavidrom deeeli¥g whi ch
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modul at e, (7ot eadgE B hFord G Eene Do | nii bit the JNK (Jun | dnase)

pat hway so to be useful in nethod of treating di seases which involve the

I NK'pat hWaychemia alone or coupled with reperfusion in the heart, liver, kidney or brain results in
cell death and scar formation, which can ultimately lead to congestive heart failure, he-
patic disorders, renal failure or cerebral dysfunction. The JNK pathway is activated by
ischemia and reperfusion in the heart (20), leading to the activation of JNK-responsive
genes and leukcocyte-mediated tissue damage. JNK activation is also observed in kid-
ney (21) or liver (22) following ischemia and reperfusion. The ddwn-regulation of
.TNKs has been proven to improve renal function and long-term outcome during

nephntlc and ischemic renal failure (23).

Carici_:ief-is characterized by uncontrolled growth, proliferation and migration of cells. In
early lung cancer, expression of c-jun is altered and may mediate growth factor signal-
ing m non-small cell lung cancer (24). In addition to regulating c-jun production and
activify, JNK activation can regulate phosphorylation of p53, and thus can modulate cell
cycle progression (25). Moreover, the role of JNK activation in HTLV-1 (human T cell
leukemiav virus type 1) mediated tumorgenesis (26) suggests the potential use of INK



3 D NOv 2DD5 Moreover, it is an objective of the present invention to
provi de nethods for preparing said chem cal conpounds. It is furthernore
an objective of the present invention to pro- vide a new category of
pharmaceutical fornulations for the treatment of diseases, in3 0pEv 2¥BI ar
those nediated by the JNK function. It is finally an objective of the
present invention to provide a nethod faor the treatnment and/or prevention
of diseases that are caused by di sorders of the autoi mmune and/or the

neuronal Sy#&i intl fradyne.qi | QF. ]@1‘;@ gﬁ% Eﬁ:.- .Actives
have beensﬁ{nglﬁ)ﬁg%:sc%f%&%ﬁjf%ﬁpﬁg (%-} Hg%gnéegbh%%éghn@ ré- er Pé%g%glﬁ%ﬁ gent S
are set ousccutih®UINK mhitdepe prbesif, called ISKvintegictmgeprotetsl {HiPd), dibckresBw t h.
The foll ow ng pgraggﬁ&g}hs rovide _definitions of the variqus chem cal

moi eti es tlAg¥an @28 Thysnd Difnirbibitosn gy bipakdrangformatien apgRmes ¢ell o

i nt ended t@og,apl y uniformly throughout the specification and clains unless
an ot herwise expressly set out definition provides a broader definition.
"Cl-C6 -alkyl" refers to nonoval ent al kyl groups having 1 to 6 carbon

at ons. ThiWitheherobjestiex efinhibitirgdh&yNErlonge patiovaya VOS89 88 whathes thenuge opyl
i sopropyl, n-butyl, Jisobufyl, ert-butyl, n-h | and the Iike. "Aryl"
refers to qﬁh&‘ﬁ%éﬂ?]é(f’%ldtﬁr CINEERRGTR RP IR gf@ﬂ%\"@%ﬁ? 10?%1‘1 car bon
atoms hayj 2 RaHi6h hid s el assAPElHdr) § bRdRoGondans edofbRgs (e 9.
napht hyI)Tﬁr%?lec?erredl aryl S|'n]§:\f'»leucallsé ﬁde]mflc{vgfncggﬁ}tlﬁ ,p%%ﬁgﬁgntren?/l %d t he

like. "d-C6-alkyl aryl"” refers to Cl-C6-al kyl groups having an aryl
subst i t uermlthdugblsudh hymah eolypeptides baret haen canfirmédtd hadve. an"inkibiorysffdct refers

to a nonocycl jc roaromatic, or .a bi.cycli r atricyclic.f d-. ring
het or oar orfiEe e gt PR el Vil i osiniiacks e ttainsty MR RSl nae
op- tionalysy.substituted pyridyl, pyrrolyl, furyl, thienyl, imdazolyl,
oxazol yl, isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl,
1,2,4-triazolyl, 1,2, 3-oxadiazolyl, 1,2, 4-oxadiazolyl, 1,2, 5-oxadiazolyl,
1, 3, 4- oxadi a2ol4¢tivie Biopeptfesria-proteins aretanlygbtained by meamewf 2alps com-

benzofuryl, [2,3-4di rolbenzofunyl, isobenzofuryl, hepnzathienyl
benzotri azol yl ,prf:fg%rl ‘%e oetxﬂ?rghvf IB,{O'iS Fi}f W%"Ilc o‘i"%‘a%‘i“g‘?l“ﬂy ;%919}1 Ir(iﬁ(fler s
benzi m dazol yl ,thé sy froduch] Py ebst-intefrgg ot hi azol yl, benzoxazol yl,
qui nol i zi nyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnnolinyl,

napt hyri di ny?, paRdidss arekppypitel displag yoiod ojemnbrans] pepeireon andmpyedy, 3-

g] gyr7i gy![ ,et ?;I %%é's_ltheibfo%%lgrﬁglﬂémbrgﬁé,razo' yl, 5,6,7,8-tetrahydroquinolyl,

» The principal drawback to the use of peptide inhibitors or antagonists is the
problem of low oral bioavailability resulting from intestinal degradation. Hence,
they must be administered parenterally and finally,

o peptide inhibitors or antagonists are frequently viewed by the host i)ody as in-

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

The high relevance of the JNK pathway in some widely spread diseases stresses the
need to develop inhibitors, preferentially selective, of JNKs.

It is therefore an objective of the present invention to provide molecules which are suit-
able for the treatment of a variety of diseases, in particular of neuronal or the autoim-

mune system related disorders, cancer, ischemic conditions and cardiovascular diseases.

It is notably an objective of the present invention to provide chemical compounds which
are able to modulate, preferably to down-regulate or to inhibit the JNK (Jun kinase)

pathway so to be useful in method of treating diseases which involve the JNK pathway.



hydr oi soqui nol yl, purinyl, pteridinyl, carbazolyl, xanthenyl or
benzoquinolyl. "Cl-C6-allcyl heteroaryl” refers to Cl-C6-al kyl groups
havi ng a heteroaryl substituent, including 2-fury|nethy|, 2-th$%nﬁé &Eyl
2-(1Hindol -3-yl)ethyl and the like. "Akkenyl" refers to al keny \Eg
preferably having from2 to 6 carbon atons and having at |least 1 or

sites of al kenyl unsaturation. Preferabl® al kenyl -groups |nclude ethenyl
(-CH=CH2), n-2-propenyl (allyl, -CH2CH=CH2) and the like. "A kynyl" refers
to al kynyMeeewssitds ah ebjpbliye beaie peeséiitdinvehtion t6 peavidometdicdsgorgiiepariiayi ng at
| east 1-2 sjtes of al kynyl unsaturation, preferred al kynyl groups include
et hy- nyl spidchemycal 59@@3}1@% Ids rﬂizea@ﬁ)an%bjacqw&fﬂh%resemw\renn%%w-t 0

h I
G- G TP SIS YRS R DB Sk or i bment ISR BT

group -OC@@tEulahehme&ledjaﬂedﬁgsheINK(fﬁnc&idﬂyl aryI "het- eroaryl”
"Cl-C6-al kyl aryl"™ or "C -06 all cyl heteroaryl Ai koxy refers to the
group - -0-R where Ring¢ludes "Cr-C6-allyl” or " or "hetero- aryl" or

"l - C6- al i figally: an&PJecewe @%thSIPE%enh’@ﬁ’%Wf&’rg?l PfOVlldFéfDéfftP%‘él toy the tesatmiest ps

!' &Cngsca%on&r é?gpélge%sﬂ%gf%égagf?g&y&s%er e ﬁll nc?%@%ﬁd'dég{o&t-hgl Kk

or "aryl 'hembnz'ﬂr'sylsmmaryl ~or "Cl-C6-al kyl aryl”™ or "Cl-C6-al 'yl
heteroaryl". "Am nocarbonyl” refers to the group -C(ONRR where each R R

|ncI udes ndepend fe tLy hydrogen or Cl-C6-al kyI or aryl or heteroaryl or
"Cl - CB- a|baﬁﬁ;féﬂ£§a—°-e\‘£—l‘é% al kyl heteroaryl™. $ 0 NOV 2005 10

"Acyl am n ent | y
hydr 0- gegh%?ﬁ;r %Iﬁiélé%‘g%édr}%ﬂ%ggph%@% Qp@r%t aﬁ%ﬁer (%qa % Bdeﬁ%né%ﬁt(%ﬁ%{é%fl?g aryl™"

or "Cl- C6fea:tdd;dmlbmhmeatsam¢ gdt'out Wihinahe weperskest daims Whmhram¢ inctiporatsd br oo
and iodo atons, "Sulfonyl" refers to group "-S02-R' wherein Ris selected
fromH, "BFFWIthpneteroaryl”, "G -Ch- alkyl", "C-C6-alkyl" substituted
wi th hal ogens e.g. an --S02- CF3 group, "d-C6- alkyl aryl™ or "Cl-C6-al kyl
het er oar yirhe foiﬁ;wlhg@é:ag&@ﬂ@ rpsoxkl@e defiHifbRs of the Ghriblis IHRETieAlMmdRetich tisa ect ed
fromH "g- Kyl Cl -C6-al kyl " substituted wi th hal ogens e.g.

- SO CF3 gmﬂi@w tl@@ Gompourkis @eeasgimg]io the inventiqupang ay intgmdad: tO@PPIY@ufgsrrdy kyl

e <y B g S 0 ) g

"d - C6-al isgdwd&gfaﬁb’r@aﬂeyld'éﬁniﬂlbﬁf erred thioal koxy groups incl ude t hi onet hoxy,
t hi oet hoxy, and the I|ike. _

“Cy-Cg -alkyl” refers to monovalent alkyl groups having 1 to 6 carbon atoms. This term
is exemplified by groups such as methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl,
tert-butyl, n-hexyl and the like.

“Aryl” refers to an unsaturated aromatic carbocyclic group of from 6 to 14 carbon atoms
having a single ring (e.g. phenyl) or multiple condensed rings (e.g. naphthyl). Preferred

aryl include phenyl, naphthyl, phenantreny! and the like.

“Cl-Cg;alkyl aryl” refers to C1-Cg-alkyl groups having an aryl substituent, including
benzyl, phenethyl and the like.

“Het_eﬁiaryl” refers to a monocyclic heteroaromatic, or a bicyclic or a tricyclic fused-
ring he_ié:roaromatic group. Particular examples of heteroaromatic groups include op-
tionall}.fzi'substituted pyridyl, pyrrolyl, furyl, thienyl, imidazolyl, oxazolyl, isoxazolyl,
thiazol'yl, isothiazolyl, pyrazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,3-oxadiazolyl,
1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl,1,3,4-triazinyl, 1,2,3-triazinyl],



"Substituted or unsubstituted” : Unless otherw se constrained by the
definition of the individual substituent, the above set out groups, |ike
"al kyl", "al kenyl", "alkynyl", "aryl" and "heteroaryl" etc. groups can
optionally be substituted with from1l to 5 sub- stituents sel ggt ggy bfggm t he
group consisting of "Cl-C6-alkyl", "C-C6-al kyl aryl", "Cd- Co6-al kyl
heteroaryl ", "C2-C6-al kenyl", "Cz-C6-al kynyl", primary, secondary or
tertiary amno groups or quarter-nary amoni um noi eties, "acyl",

e el ey SRR ek A Sy arl Bppsoriaffso-
sul foxy, %&ﬁaﬂien l,fihh&?’rl{ isofri¥o J%Hzigdolpr, ibaeiiﬂﬁ@a&%, iﬁﬂ&'aid]?,zlaﬁé%ﬁd 1,
ve 3, a e?'e

Al ternati y sal d substitutiorn coul SO conprisé situations

nei ghbor i rignzgathiazelyls beamoxazhhl,equimelizigdngrinazotingl, pthalaeinyipdquhdxelingien

vi ccinal fuyncti.onal substijtuent, r i nvol ved, us. formng e.g., |actans,

| act ons, RO né(ﬁﬁ&?ﬂ Yeday ’Wﬁaﬁﬁs‘g“blﬂ‘}’é’cdé(k’Qynéﬁ&&'gh’é’é‘@g(}l’sp%’ﬂéﬁﬁgﬁaI s formed

by ring cl f or-hiist: ' r § i : b ¥ Gt OUp
?&élgcﬁrll &ﬁmb@%tlgc&%g]dlﬂ fHasdilP Str’r% 2 tei?élﬁid&%r s c@%@l%%géd‘(,g‘%‘et&r

" Phar maceu y*acc salts or-¢o exes ts or
conpl exes hfirdisveyuibalyh puiidgnptefidiny], cartpaolyllscaathefiyironbeazdquihelyl. r et ai n t he
desired biological activity. Ex- anples of such salts include, but are not

restricteqd,tfo.,acid addition salts f dwith in 3 0 NOV200 1. organic
Lorts (o ok R kel o r-Ch Rl EraRe s viag AR AR S SR Bphor | ¢

acid, ni tipdiGdiagiadnrmeb ity e2 kS imeRRe ﬁ?iﬂ-?ncfo‘?—@'—’&ﬁf&ﬂ’@dtaﬂd%gﬁﬁ%.c acids such

as acetic acid, oxalic dcid, tdrtari'c acid, succinic acid, malic acid,
fumaric acid, namleic acid, ascorbic acid, benzoic acid, tannic acid,.
panoi ¢ aci‘dlkealylji rafersae alkenyl @rqupsireferablubidng fraph2 teb eabosudtomstapdi ¢ aci d,

ht hal di f oni i.d, d I | act i id. id d
o0 be adnvitedt leaht fe? Sl orlierB il Rah Il B e T et TERRIE R o
bya per sortheni df-CﬁL@Hz),txliLQ-parb@en 1B, -SHBOHECRY) layd Hclikgle the quartemary
ammoni um salt of the for- mula INRR,R" + Z-, wherein RR, R, R' is

i ndependent | hﬁgr ogen,. alkyl, or benzyl, and Zis a counterion, including
chl ori de, Mkymy- erefersde akynylgrappg prefordhly dadaa fosnd @6 carhanaiomsgntonat e,

sul f onat e, 9 ( ' i ’

scet ate, - JPRERERAEL 2R A AR Bh O, fRErcRERERTEG! eREE HEfME oty

ascor bat e nyr{-caafDapsopargyh (OE,0=0H), andithdiljfeeny| acet at e) . " Pharmaceutically
active derivative" refers to any conpound that upon adm nistration to the

recipient, is ca%able of providing directly or indirectly, the activity

di scl osed AgEr apkers tq hasam < (FPRaviere Reimshugdes (CrGaralkiybnaRrdT.obgiro-wher ei n
it h St | G i j f t id ety it
1S char Aghe I 1C SGPhiPh o Ic, anchdi@Ba0f o1 S Lo sai d moiety its

capacity t rans In an 1onic or “ionised group, or in other
words into a salt. Preferred ionisable noieties are basic groups like

“Acyloxy” refers to the group —OC(O)R where R includes “C;-Cg-alkyl”, “aryl”, “het-
eroaryl”, “C;-Cg-alkyl aryl” or “C,-Cg-alkyl heteroaryl”.

“Alkoxy” refers to the group —O-R where R includes “C;-Cg-alkyl* or “aryl” or “hetero-
aryl” or “C;-Cg-alkyl aryl” or “C;-Cg-alkyl heteroaryl”. Preferred alkoxy groups include

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

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

“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”.



am nes that are protonated thus yielding a salt. "Essentially sol uble"
neans that the conpounds of the present invention display a good
solubility in aqueous solvents. A preferred threshold is at about 50 g/nL
solvent, nore preferably of at least 100 |Itg/nL solvent. "Ligapholi®ms
chain" refers to groups which have a pronounced attraction to hydrophobic
groups, substituents or conpounds, notabjogy to lipids or fatty conpounds or
noi eties. They notably include optionally substituted C4-Crs-al kyl groups

erors to AROEBRE M I 8RO Pl s R oS

hydr ophi I'i gedér ‘RO}- @g aUbyPUPS Tar gl s thdter@aiye” 6F “COOPakTaryPr of ‘Al L @-ARyPasds
or moieties. 3DNOV2DI 6 12 They not abl yafy?lcl ude car boxylygt es, 1hydrOX| des,
sul f at es ofrogllf.onates or amines or am nmoniumsalts. "Enantiomeric excess"
(ee) refers to the products that are obtained by an essentially en-

anti omeri c“ﬁmggghesie?er?tm ﬁugr\/)nglja?iso %m(ﬁ%rgrr“{l }?@0%} an enantl osel ective step,

wher eby a sur one enant1 orer of at |east about 52% ee
is yielded. In the absence of an enantioneric synt hesi s, racem c products

are usual | §Sukdngl’heders hicagrdﬂlp “he0B\RETwidreid R Ioekectdderdi Vi Mar e, “hetbreaityl”,
activity as_JunK 2 and/or inhibitors. One aspect of the present |nvent| on

consi sts i restbRBHAN da %ﬂwlatspbﬁgutaé@@ﬂﬂiw@ée gf &t miPa-GFs.group. TCu=
2)n Ar? Sogncyaxél%r @ Q_%ﬁgé;el% ,; ndependent |y from each other aryl or

het er oar yl ferably O R is hydrogen or a
Cl - C6- al kyl group, preferably H or R fornms a 5-6-nenbered saturated or
non- sat ur atSaudfoxiyt geferd fo 2Agdoup -$(©)RT” wheedeR i sedeotddl fronkl, ‘HEleC@nlkyl’

415 menber@a sl srRsTEy Vi SaloBei e Bish <SS EER SP haheieRAE 3 gen,
whi ch for ngx ?gﬂﬁg\é}jlho}b@r@ylraﬁ@mﬁéte p of formula I. Sal d 4-

12- merrbered 'sa cyclic o icyc aI kyl is substituted with at |east
one ionisable noiety carrying a |Ip0phI|IC chain. The above nenti oned
i oni sabl e Yidiiealkoxy’t tefers ko gmum efR wheﬁerittrwhaiﬂ:séei-@airalkyl of SaryReor “Thst-ecul es

S T B

i nhi bi ti onpefudd Nﬁémétﬁb)@?ﬂﬁoethoxy, and the like.

“Substituted or unsubstituted” : Unless otherwise constrained by the definition of the
individual substituent, the above set out groups, like “alkyl®, “alkenyl®, “alkynyl®,
“aryl® and “héteroaryl“ etc. groups can optionally be substituted with from 1 to 5 sub-
stituents selected from the group consisting of “C;-Cg-alkyl®, “C;-Cg-alkyl aryl®, “Cy-
Ce-alkyl heteroaryl®, ‘;Cz-Cs,-alkenyl“, “Cy-Ces-alkynyl“, primary, secondary or tertiary
amino groups or quarter-nary ammonium moieties, “acyl”, “acyloxy®, “acylamino®,
“amihgcarbonyl“, “alkoxycarbonyl®, “aryl®, “heteroaryl®, carboxyl, cyano, halogen, hy-
: drdiy,_}_i_@ercapto, nitro, sulfoxy, sulfonyl, alkoxy, thioalkoxy, trihalomethyl and the like.
Mtegﬁ?iﬁvely said substitution could also comprise situations where neighboring sub-
stitueﬁfs have undergone ring closure notably when viccinal functional substituents are
1nvolved thus forming e.g. lactams, lactons, cyclic anhydrides, but also acetals, thio-

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

group.

“Pharmaceutically acceptable salts or complexes” refers to salts or complexes of the
below-identified compounds of formula I that retain the desired biological activity. Ex-

amples of such salts include, but are not restricted to acid addition salts formed with in-



ticular.of JNK 2 and/or 3 are those where L' also conprises a |lipophilic
noi ety. Such lipophilic groups are believed to enter into a cavity of the
enzyme to be inhibited. 3 0 NOV 2005 13 The present invention al so includes
the geonetrical isoners, the optically active forns, enantione8d$, NOV 2005

di astereonmers of conpounds according to fornula I, as well as their race-
mat es and al so pharmaceutically acceptabjje salts as well as the
pharmaceutically active derivatives of the sul fonam' de derivatives of

formula L Preferreq Art .a . se that : .
inplependenf’?g?m:‘?e?cégﬁ qyalfﬂcﬁ?é‘c lrdog}ﬁ e F??lﬁgs &%Ef ?PS‘OB‘F aGiny!
thienyl, fyia0%tid, By b hkepydhuqms fopREd mldrg aniG AEd dulcH a8 ieBiie &5 Dkialiet ed
or unsubstituted & - Cb- al kyl, like trihal one substituted or

unsubst i t ubed, @tage-aalds sxsrinie adid trnglia asid, dhmarie a@dl maleiceatidoas@abin dedhy | |
substitute stJtut d C2-Cb-a

ani nocar boﬁ?ﬂzmcdm tanpie Al RETQi A al@/rﬁ}%/aélé %}5'—391] ac%ﬁ%ﬁonam%meh%r oxy,

nitro, sul f@fyheidSHh maaeneadaydlfwo achd, -8 otﬂla&adukom@wd i@ BRpbuRiseé] red
Art is a substituted phenyl includin haI ogénophenyl (e.g. 4-

chl or ophenglsy pe radxmoptﬁm;/as pha;adfmmy rgﬁbeptablkqngteqnhemﬂlts kmpwindyla pegsan
di hyd di;h ts taut whi |
the most bRl i Rk hortore Ry pEop i et s e BrRp e R RERS 15 ©
furanyl grgum -RRERERADIZ, wl%téiHRSll@SR" tmaéﬁenaéﬁt@q&wéo&eﬁa afdyll o BbRRA|

furanyl group are hydrophlllc groups which are group conferring a Better
sol ubi | i t yandoZiha cnﬁnfeﬁgn,e@clt;dmg chleride, hromidas éngli @@Héylntqlmlesu abdxyl i ¢

Pyar aei do ERPRTCTRe SR P Bue ot calfonsilat Bl b tbeBle oo B 1

sal ts. Hydsepdit) gl9c6lufé$hialda%0frﬁla®é} fihZragd, eitfite, patrhteCABCaAIbaltd) cfinafibade)) Or der
to fur- ther inprove the solubility of the nolecul es of formula I. \Were

Art is a smendelpdshand diphenylaceigitdny| , hydr oxyphenyl, al koxy phenyl,
pyridyl, 3,4, -dihydroxyphenyl, t hi oxo- dihydropyridine or its tautoner,

pyrazol e g& »
t hi enyl or uran%dt&&uggre%fer&p \% 5%3 ée@r%ﬁ%%%gndn@rﬁ ﬁ%‘?mt e presgr?ft
i nvent i on fosthe edcapiedt, umcaplablempfomdmgldlrdﬁl)d@rmma&aﬂyemﬁ ackieitg disclésads a

pyrrolidine, an azepan or a piperidine noiety of the below fornmulae. 3 0
NOV 2005 127986 R6)~, )n , L1 N ~" L2 JCL2 N Nor Li or

“Jonisable moiety” refers to functional groups, wherein its characteristic electron distri-
bution confers to said moiety its capacity to be transformed into an ionic or ionised
group, or in other words into a salt. Preferred ionisable moieties are basic groups like

amines that are protonated thus yielding a salt.

“Essentially soluble” means that the compounds of the present invention display a good
solubility in aqueous solvents. A preferred threshold is at about 50 pg/mL solvent, more
preferably of at least 100 pg/mL solvent.

“Lipophilic chain” refers to groups which have a pronounced attraction to hydrophobic
groups, substituents or compounds, notably to lipids or fa&y compounds or moieties.
They notably include optionally substituted C4-C;z-alkyl groups or a substituted or un-
substituted alkyl-aryl group.

“Hydrophilic group” refers to functional groups which have a pronounced attraction to

hydrophilic or polar groups, substituents or compounds or faity compounds or moieties.



In said fornmulae, R6 is selected fromthe group conprising or consisting of
hydr ogen, substituted or unsubstituted Cl-C6-al kyl, substituted or
unsubstituted O -C6-al koxy, OH  halogen, nitro, cyano, sulfongp myoxisoO)
sul f oxy, acyl oxy, thioal koxy and where R6 is not hydrogen, n' is an
integer fromO to 4, preferably 1 or 2, whereby at |east one of L1 and/or
L2 is an ionisable noiety to which a Iipﬁbhilic chain is attached. In a
nore preferred enbodi ment of the sul fonam de derivatives according to
fornul a I, Thé§ nctablyayclude caiibogylams, lydepddespsulfatid qresul fbnates b arings oS am-
descri bed’ above, XQEFEIH R6is H L2is H L' is -NR3 R3; where at |east
one of R3' TRAWDRSAES not a hydrogen, but a sub- stituent selected fromthe
group consisting of straight or branched C4-Cl18-al kyl, aryl-C - C18-al kyl,

het er oar yl « (0% | k I
or -bi czcl %?agﬁ)g)té?ilcg% Il:%)sasl ec):}A%ﬁle Eﬁeeﬁé Eﬁétbg&% {Bt%ﬁ galgr?n%%ng%ﬁ glﬁn )1/
0 or S at omrmOanesypmlm‘ssrarackyhthesls campﬁ&no\ahwnantR&el@tmestdpawgmbm sur-
branched C4- C12- al kyl r ef er.abl -Cl2-al | c opti.on subst i tut ed
with a cycPgnekgre aﬁ%w?leﬁmpﬁle.%gqogéh t%PGP‘é?%"eCTﬁgﬂ%%‘f &'ibﬁ“@

| id
wher ot wiL SRt Glert Sudieder Gedithc bl £6 GGy ARG SR V@%ﬁz‘% e R3

i's a strai v ties irbreatiet st 0G6adTivtyads Ky K 2nanelf @r3dnhibitors.C8- C12=al kyl , or R3
is a benzyl noi ety. Specifi c exanpl es of conmpounds of formula I |ncI ude the

follow ng ;. 4-chlor 4(hex|amno eri.din-1- sul f

}Ehi en- 2oy DI EERGH THLR P HG S BRGNP Sy Boapmide derivadtves acordh

4-[ (4-trifiagngnet hyl benzyl )am no] pi peridin-1-yl) sul fonyl)thien- 2- yI ]

met hyl }benzam de :
4-chloro-N-[(5-{[4-(1, 3-thiazol-2-yl am no) pi peri di n-1- yI]suI fonyl }t hi en- 2-

yl') met hyl ] benzami de 3 ) 1? cjll or on
[ 4- (hept yl am no) pi peri d| n§| yl ' sul onyq‘2 nt h| en-2--y 2) met hyI ] benzam de

4-chl oro-N-[ (5-{[4- (pentyl Api peridin-1-yl]sul fonyl}thien-2-
yl ) met hyl ] benzam de 4-chl [ (5-{ [4-(butyl am no) pi perl di n-yl-yl I sul fonyI
}thlen2yl)rret | ] benzam de ,

4-chl or o- NA.t (a'ﬁd afelimdepstidanily &opi gaeh iothan-atylydrjhsterdanyy giaups.en- 2-

| ) met hyl 5-
)4/ %E"; c)}ic} ?ﬂ%”‘th’ﬁ?@ﬂ%@] pi p{erl[d. |('1{1 yl } sul fonyl)thien-2- yl]nethyl

} benzam dqaulsﬁ@aﬁfg@nmrﬁ d’:ﬁej htkyl éﬁﬁﬁ';ﬁ%ﬁﬁfdlﬂi ¢ IR a8 h¥-gemddibered Y1}
sul fonyl )thi en-2- yl]nethyl } benzam d g
saturated or non-saturated ring with Ar .

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

Y within the above formula I is a 4-12-membered saturated cyclic or bicyclic alkyl
containing a nitrogen, which forms a bond with the sulfonyl group of formulaI Said 4-
12-membered saturated cyclic or bicyclic alkyl is substltuted with at least one ionisable

moiety carrying a lipophilic chain.’

The above mentioned ionisable moiety within L' confers an improved solubility to the

molecules of formula I, compared to sulfonamide compounds which do not have such

mo1ety

Partic'ﬁlarly potent compounds of formula I in respect of the inhibition of JNKs, in par-
ticular.of JNK 2 and/or 3 are those where L' also comprises a lipophilic moiety. Such

lipophilic groups are believed to enter into a cavity of the enzyme to be inhibited.



4-chloro-N-({ 5-[(4-{ [(1R)-1-cycl ohexyl ethyl]am no

}piperidin-l-yl)sul fonyl]thien-2- yl}nethyl)benzam de N-{

[5-({4-[ (IR 2R, 4S)-bicyclo[2.2.1.] hept-2-yl am no] pi peri di n- 13’&] NOV 2005
}sul fonyl)thien-2- yl]nethyl } .-4-chlorobenzam de

4-chl oro-N-{[5-({4-[(2-propoxyet hyl)am no] pi peridin-1-yl}sul fonyl)thien-2-
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sul fonyl)thien-2-yl]methyl }-4- chl orobenzam de
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} benzam dedds ediverscofthe {ibfopadide derivatives of formula I
[ 3-(1H 1 m dazol -1-yl) propyl ] am no} pi peri di n-1- yl)sul fonyl.]thien-2-yl
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Ergt ggigtgln?a 3 3ﬁ€glh%g€§/4nﬁﬁé 1}56'!1;1%%/% }(:)t%l?h gﬁﬁﬁl)&liperyﬁn 1~ fl fszlljlﬂ},onyl
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[ 5- ({4- [(2@@@@@4 Qatahy,ll')a@rﬂlmdlp[&ypﬂtm shlfﬂnyl,ysul)foxy, acyloxy, C;-Cs- thloalk-

oyl ohexyPEY ﬁ@hﬁl’ﬁg bR A TR P U Pk SRIdgeRppheni (8. 41
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Preferably, such substituents attached to said thienyl or furanyl group are hydrophilic
groups which are groups conferring a better solubility to the molecules of formula I.
They include notably carboxylic groups, carboxylates, cérboxamides, OH, or OH car-
rying alkyl groups, hydrazido carbonyl groups, sulfates or sulfonates or amines or am-
monium salts. Hydrophilic substituents on Ar” are of particular interest in order to fur-

ther improve the solubility of the molecules of formula I.

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, n is 1 and Ar” is thienyl or furanyl.

A particularly preferred embodiment of the present invention is related to the sulfon-
amide derivatives, wherein Y is a pyrrolidine, an azepan or a piperidine moiety of the

below formulae.



yl ] met hyl }benzam de N-{ [5-({4-[(1l-adamantyl nmet hyl)am no] pi peridin-I|-yl }
sul fonyl)thien-2-yl]nethyl }-3- nethoxybenzam de N-{

[ 5- ({4-[ (3, 3-di et hoxypropyl )am no] pi peridin-1-yl } 30 NOV 205
sul fonyl)thien-2-y]]nmethyl }-3- nethoxybenzam de 3-net hoxy- N-{

[ 5-({4-[ (3-norpholin-4-yl propyl)am no] pi Eeri din-1-yl } sulfonyl)thien-

2-yl ] met hyl }benzam de 3-net hoxy-N-{ 1

[ 5-(14-[ (2-pyridin-2-yl ethyl)am no] pi peridin-1-yl } sulfonyl)thien-2-
yl I methyl }benzam de 3-met hoxy-N-{(R®)

[5-({4-[(2- plperl?y,l-ylethyl)a bi peridin-1- pﬁgnyl)thlen 2-
yl ] met hyl }benzam de"l 1 [S-({NT(2-8t hyl hexyl)am n T di n; 1-yl
} sul fonyl ) t hi enfz¥ytixethyl } - 3- enzam de N- ,(&
[3-(1H—im‘dazo|p opy] ] ani i

} et hyl) - 3- met hoxyNpénzami de N[ (5-{ 1

[ 4- (hexyl am no) pi peri di n- 2yl ] sul f onyl h hi en- 2'y| ) net hyl
nmet hoxybenzam de N-[(5- { [4 (heptyl am no) azepan- 1-yl ] sul f onyl

} t hi en-2- ] < ; o
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yl) et hyl benzam de N[(5-{_ [4-(butyl am no) azepan- 1-yl ] sul f onyl

}t hi en- 2- Dalpaes, HFP. evaRey M’eﬁ%ﬁﬁr@héu REY> @SYIoXy, thioalkoxy and where R® is

4- (dod -1
ot honybolNAGERe foer pregef HobRH 4 e Pgs s A hGEbY atoasteng of L'
sul f onyl ) tdid/oieh? 2 3 jonisableythoipty-t3 whickeh ﬂn@npthhazl@ain ¢hi‘atf‘dtcﬁl{35 [ (4- _
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| f I 2 hove/ 6 ;
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Cis-alkyl, heteroaryl-C;-Cys-alkyl, Ci-Ci4-alkyl substituted with a C3-C,p-cycloalkyl or

-bicyclo or -tricyloalkyl, and whereby said alkyl chain may contain 1-3 O or S atoms.

More preferred L'is ~NHR?; where R3is a strai ght or branched C4-Cy»-alkyl, preferably
a'CG-Clz-alkyl, optionally substituted with a cyclohexyl group or R’isa benzyl moiety.
The most preferred sulfonamide derivatives according to the present invention are those

wherein, wherein Y is a piperidine group

and wherein L!is -NHR?>; where R%is a straight or branched C¢-Cyz-alkyl, preferably a
Cg—Clz';alkyl, orR%isa benzyl moiety.

| Spégiﬁ;: examples of compounds of formula I include the following :

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

3-Methoxy-N-{[5-({4-[(4-trifluoromethylbenzyl)amino]piperidin-1-yl } sulfonyl)thien-
2-ylJmethyl }benzamide
4-chloro-N-[(5-{[4-(1,3-thiazol-2-ylamino)piperidin-1-yl]sulfonyl } thien-2-
yl)methyl]benzamide



met hoxybenzam de 3- met hoxy- N-{

[ 5-({4-[(3-norpholin-4-yl propyl)am no]azepan-1-yl } sul fonyl)thien-2-

yl ] met hyl } benzam de

3-met hoxy-N-[[5-({4-[(2-pyridin-2-ylethyl)amnm no]azepan-1-yl } 30 NOV 2005
sul fonyl )thien-2- yl]nmethyl }benzam de 3-net hoxy-N-{

[ 5- ({4-[(2-piperidin-1-ylethyl)amn no]azepan-1-yl }sul fonyl)thien-2-

yl ] met hyl } benzam de 3 0 NOV 2005 17 N-{

[5-({4- [(24%Mbmxu59{mmlﬁmmamﬁmdhn-}1sﬁ]shnawl}mﬁunez; 2-yl] et hyl }-3-
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yl) et hyl ] behkmmlﬂe{ [5-({4- [(cyclohexylmethyl)amino]pipen'din—l-yl}sulfonyl)thien—Z— -

4- chl or o- Nyljfa5thiyl Fednzamidec| ohexyl et hyl ) ani no] azepan-1 -yl '} sul fonyl )t hi en- 2-
yl ] met hyl J!QEMQJNQ{?SM{[(IR) l-cyclohexylethylﬂammo} 1per1d1n l—yl)sulfonyl]thlen—Z—
[5-({4-] (18 b&hgﬁdeo[z 2.1] hept - 2-yl am no] azepan-1-yl }

sul fonyl ) t. | yI J]meth yl } --4-chl orobenzam de 4-chl oro-N{

[5-({4-] (ZNP{[SRQW[QIR)@JR),@SDLHQ}OMBQ@I]hépM ylanfind Jpipeyitint MMyeYsuffonyljthient by |

} benzam deyjjmethyl } -4-chlorobenzamide
4- chl or o- E (y{4 [ (2- et hyl hexyl ) am no] azepan-1-yl } sul fonyl )t hi en- 2-

yl ] met hyl MBM@JNQQSJQ{@KQ%OP&M%&})M%]piperi&ihanyn@le@MﬁHreﬁ-’?yI ] sul f onyl
}thien-2- yﬁﬂgﬂh Ryldcaeamae de  N-[(5-{ [4-(hexyam no)azepan-1-yl]sulfonyl

t hi en- 2- thyl et T fo
e g ﬂw h %ﬂﬁ% L R

%tzh'(inmitﬁ EL%E oS i Q"W%‘ﬁﬁ%ﬂ ‘fflcynbﬁ“]‘ﬁ"ﬁ?ﬂéthlen'z? v
t hyl) ben
yi é éﬁqu%«{%é%/ﬁﬁ D srminig iperidin oLy syl Gy DetignsR - |
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net hyl ) b¥
-chloro-N—{[S ({4 [(Z-ethylhexyl)annno]plpendm- -yl}sulfonyl)thien-2-
. yllmethyl }benzamide _
4-chloro-N-({5-[(4-{ [3-(1H-imidazol-1-yl)propyl]amino } piperidin-1-
yl)sulfonyl]thien-2-yl}methyl)benzamide

4-chloro-IN-[(5-{[4~(octylamino)piperidin-1-yl]sulfonyl }thien-2-yl)methyl]benzamide
N-[(5-{ [4-(heptylamino)piperidin-1-yl]sulfonyl }thien-2-yl)methyl]-3-

methoxybenzamide

3-methoxy-N-[(5-{ [4-(octylamino)piperidin- 1-y1]su]fony1}th1en—2—
yl)methyl]benzamide

3-methoxy-N-[(5-{ [4-(pentylamino)piperidin-1 —y]]sulfonyl}thien—Z—
yl)methyl]benzamide

N-[(5-{[4-(butylamino)piperidin-1-yl]sulfonyl }thien- 2-y1)methy]]—3—
methoxybenzamide
N-[(5-{[4-(dodecylamino)piperidin-1-yl]sulfonyl } thien-2-yl)methyl]-3-
methoxybenzamide
N-{[5-({4-[(2-cyclohexylethyl)amino]piperidin-1-yl } sulfonyl)thien-2-ylJmethyl }-3-
methoxybenzamide

N-({5-[(4-{[(1R)-1-cyclohexylethyl]amino }piperidin-1-yl)sulfonyl]thien-2-

yl }methyl)-3-methoxybenzamide .

N-{[5-({4-[(1R,2R ,4S)-bicyclo[2.2.1]hept-2-ylamino]piperidin-1-yl } sulfonyl)thlen-?.-
ylJmethyl}-3-methoxybenzamide
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[ 4-({4- [(tN+{f[54aD¢<ﬁ(ﬁeethy1ﬂl):ﬁydba‘rmn§d]ﬂ11bmﬂxy41}ﬂI}mﬂmhpl)ﬂﬁafn giyijhethyl}}3sul f onyl
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[ 4- (pr opy| BfD qnz i di nyl ]1sul fonyl }-2- thienyl)nethy ILbenzam’ de
3 methoxy-N—[( -{[4- (octylammo)azepan— -yl]su]fonyl}thlen—z-yl)met yllbenzamide

3-nmet hoxy-N-{ [5-({ 4-
sul fonyl )thien-2- yl]

3—methoxy—N—[(5 -{[4-(pentylamino)azepan-1 -yl]sulfonyl}thlen—Z-
yDmethyl]benzamide
N-[(5-{[4- (butylannno)azepan— -yl]sulfonyl }thien-2-yl)methyl]-3-methoxybenzamide

N-[(5- {[4-(dodecy1am1no)azepan— —yl]sulfonyl}tmen-Z—yl)methyl]—3-
methoxybenzamide

N-{[5-({4-[(2-cyclohexylethyl)amino]azepan- l-yl }sulfonyl)thien-2-ylimethyl}-3-
methoxybenzamide

N-({5-[(4-{[(1R)-1-cyclohexylethyl]amino }azepan-1 -yl)sulfonyl]thlen-Z-yl}methyl)—
3-methoxybenzamide

N-{[5-({4-[(1R,2R 4S)-bicyclo[2. 2. 1]hept-2-y1am1no]azepan -1-yl} sulfonyl)thien-2-
yl]methyl} -3-methoxybenzamide -

3-methoxy—N-{[5 ({4- [(2—propoxyethy1)armno]azepan— -yl}sulfonyl)thlen-Z-
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3—meth_0xy—N -{[5-({4-[(2-pyridin-2-ylethyl)amino]azepan-1-yl } sulfonyl)thien-2-
yllmethyl }benzamide
3-methoxy-N-{[5-({4-[(2-piperidin-1-ylethyl)amino]azepan-1-yl } sulfonyl)thien-2-
ylJmethyl }benzamide
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[ 5- (13- [ ( 3t-ehdorendiH{ [3- (44y[|(2gpmwxy Drshipplazepandl-yl jsulfonylthien-2-
sul f onyl ) tijmesth P peizamily| } benzami de
4-chloro-N-{[5-({4-[(2-ethylhexyl)amino]azepan-1-yl }sulfonyl)thien-2-
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N-[(5-{[4-(hexylamino)azepan-1-yljsulfonyl}thien-2-yl)methyl]-3-
methox ybenzamide :
3-methoxy-N-[(5-{[4-({2-[3-(trifluoromethyl)phenyl]ethyl } amino)piperidin-1-
yllsulfonyl }t}ﬁen-Z-yl)methyl]benzamide

3-methoxy-N-({5-[(4- {[2 (4-methylphenyl)ethyl]anuno}plpendm- -yl)sulfonyljthien-
2-yl}methyl)benzamide

3-methoxy-N-({5-[(4-{[(1S,2R)-2-phenylcyclopropyl]amino } piperidin-1-
yl)sulfonyl]thien-2-yl }methyl)benzamide

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

ylJmethyl }benzamide

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

ylJmethyl }benzamide

N-({5-[(4-{ [2-(4-hydroxyphenyl)ethyl]amino} piperidin-1-yl)sulfonyl]thien-2-

yl}methyl)-3-methoxybenzamide

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

yllmethyl}benzamide

N-{[5-({4-[(2,3- d1hydroxypropy1)a:mno]plpendm-l yl}sulfonyl)thien-2-ylmethyl } -
3-methoxybenzamide

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

methoxybenzarmide

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

yDmethyl]Jbenzamide
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thlenyl]methyl }benzamide

4-chloro-N-[(5- {[4—({4—[(tnﬂuoromethyl)sulfanyl]benzyl}amlno) 1-
piperidinyl]sulfonyl }-2-thienyl)methyl]benzamide

4-chloro-N-({5-[(4-{[4-(trifluoromethyl)benzyl]Jamino} - l—pxpendmyl)sulfonyl] -2~
thienyl }methyl)benzamide

3-methoxy-N-({ 5-[(4-{[2-(trifluoromethyl)benzyl]amino }-1-piperidinyl)sulfonyl]-2-
thienyl Jmethyl)benzamide

}



4-chloro-N-[(5-1[4-({ 1-nethyl-I-[4-(trifluoronethyl)phenyl]ethyl }

am no)-1- piperidinyl] sulfonyl }-2-thienyl)nethyl]benzam de
4-chloro-N-[(5-{ [2-({ [4-(trifluoronethyl)benzyl.]am no}nethyl)-1-
pyrrolidinyl]sul fonyl }-2-thienyl)nethyl]benzan de 4-chl or o-3N0[N®- 2005
[(3R)-3-({ [4 (trifluoronethyl)benzyl]amno }nethyl)pyrrolidinyl]sulfonyl
}-2- thienyl)nmethyl]benzam de 4-chloro-MNs(t 5-[(3-{ [4- (trlfluororrethyl)b
enzyl] am no) -1-pi per|d| nyl)sulfonyl] 2- thienyl }nethyl)benzam de

4- ?hl or o- o(x {a[ 1 n'eth N i lﬁillng%yl}}sul L?Tyl) 2-
EZ ?t:?lideBP éﬁ M-]gﬁlil ethyllbe ;LGWB géixigazynsmfonyu 2- thienyl
b, f(ﬁ@igl hﬁm%&w%ﬁlﬁhﬁﬁﬂwlfa% 2SHgmEY i 31 | et hyl )

benzam de BCEE

[4- (trifl ubmsHe h%Mprmﬂmemlh@ppﬂﬂﬁm@d -f ony|

} - 2- t hi enypiperistiny. ]fﬁmb}ﬂd@emlhn@hmbe{nzanﬁ‘@m {

[4-(trifluoronethyl)benz dam no}-1-piperidin i:)sul fon £ - thienyl
et hyl ) - B mediony Mol (U ameiBiki ot ussome fybpenyBe b lapmino 1-

ami no) - 1- piperidinyldsulfqny hBﬁlmwl)n}lethszl-]lvénzemde) met hyl ] - 2- oxo- 1, 2- di hydro-
3- pyri di necar boxam de N h (hex am no) - 1- pi peri di nyl] sul fonyl
}-2-thi eny- °}fd@t%97|-[(52[[4‘r€§/ 4{tsiapmom Jpheny @tbxl;}amn(q) I5.T (4- {
[4-(trifl memﬁ@mmmlbnéﬂz%tlpelaﬂiwblyl}heqzmeda di nyl )sul f onyl - 2-

t hi enyl } met hyl ) benzam hexyl am n eridin sul f onyl
Y T ooy ML G Gyl (fawe;%am Debrmalest pﬂmmcéa] a
2-t hi oxo- m;pe[ncgnyl splfonyly- %‘Ehlﬂf}‘ﬂ)!mth) zyl] amino }-1-piperi

di nyl ) sul f onyl 1 %hl eni/)HT met hyl ) d| hydr o- 3- %l di-necar boxam de. 3 0
NOV 2005 Z4chip L‘ (rlfamr%?ﬂﬁll)Bﬁwﬂ agyingimatiyl)-dny |
}-2-thi en;ﬂ)’)ﬂ@bﬂml suffopylo-2tthienglmpthybibeszagide di necar boxani de N- ({5-[ (4-{
et hyl { 4- trlfluoro th benzyl ] ani i no} - 1- pi peridi nyl)sul fonyl]-2- thienyl

} rr)éti\ylg chlggor N Oﬁgt{ @rﬁ&@ljchl oro} 1 piﬂﬂ D v Y
[4-({ini nd[rth{owmﬂhy&bm@tlhwwmwl}mmnb}l famyl}£- -

thienyl)methyl]benzamide

4-chloro-N-({5-[(3-{ [4-(trifluoromethyl)benzyl]amino }-1-piperidinyl)sulfonyl]-2-

thienyl }methyl)benzamide

4-chloro-N-{[5-({3-[(hexylamino)methyl]-1-piperidinyl } sulfonyl)-2-

thienyl]Jmethyl }benzamide

4-chloro-N-({5-[(3- {[4-(tnﬂuoromethy1)benzyl]ammo} 1-pyrrolidinyl)sulfonyl]-2-

thienyl }methyl)benzamide

4-chloro-N-{[5-({(3R)-3- [(hexylammo)methyl]pyrrohdmyl}sulfonyl)—2—

thienyllmethyl }benzamide

4-chloro-N-[(5-{[3-({ [4-(trifluoromethyl)benzylJamino } methyl)-1-
piperidinyl]sulfonyl }-2-thienyl)methyl]Jbenzamide

2-ox0-N-({5-[(4-{ [4—(11-iﬂuoromeﬂ1yl)benzyl]amino }-1-piperidinyl)sulfonyl]-2-
thienyl }methyl)-1,2-dihydro-3-pyridinecarboxamide

N-[(5-{[4-(hexylamino)-1-piperidinyl]sulfonyl }-2-thienyl)methyl]-2-0x0-1,2-dihydro-
3-pyridinecarboxamide

N-[(5-{[4-(hexylamino)- 1-p1pendmyl]sulfonyl}-’J—thlenyl)meﬂlyl] -2-
hydroxybenzamide
2-hydroxy-N-({3-[(4-{[4-(trifluoromethyl)benzyl]amino}-1-piperidinyl)sulfonyl]-2-
thienyl }methyl)benzamide

N-[(5-{ [4-(hexylamino)-1-piperidinyl]sulfonyl } -2-thienyl)methyl]-2-thioxo-1,2-
dihydro-3-pyridinecarboxamide

2-thioxo-N-({ 5-[(4-{[4-(trifluoromethyl)benzyl]amino }-1-piperidinyl)sulfonyl]-2-
thienyl }methyl)-1,2-dihydro-3-pyridinecarboxamide



pi peridinyl.]sul fonyl }-2-thienyl)nethyl]benzamde i-[(5-{
[ (4-chl or obenzoyl ) am no] net hyl }-2-thi enyl ) sul fonyl ] -4- (hexyl am no) prol i ne
ethyl 2- { [4-(hexylam no)pi peridin-1-yl]sulfonyl }-5-([(3-

met hoxybenzoyl ) am no] net hyl }t hi ophene- 3-car boxyl at e N—{ [5-{ 30 NOV 2005

[ 4- (hexyl am no) pi peridi n-1-yl] sul fonyl} (tr| met hyl silyl')thien-2-yl]methyl
}- 3-net hoxybenzam de N-({5-{

[ 4- (hexyl am no) pi peri di n-1-yl]sul fonyl }11-[ hydroxy(phenyl) et hyl]thi en-2-
yl 1 met hyil3{ He(hoylabene iipreridinyljsulfonyl }-2-thienylmethyl]-2-oxo-1,2-dihydro-

5- [ ( 3- Met I'®pyridiaszapoaamide) - net hyl | - 2-[ 4- (4-trifl uoronet hyl - benzyl am no) -
pi peri di neNX{sM4-gsthlyl{4t(ifdpdiemeth3t)bat0piinc - Bpiptridid sulfoh Hl-2-

N- [ (4- chl ahRnFrymethyl)-3 —methoxlybenzan'nde

[ 4- (hexyl am n0) pi pefri di n-1-yl'] sul fonyl }t hi en-2-yl) met hyl ] - 3-

et hoxy bengzgifbae INHNG - A atinds4-atifluefometiyl)phen Al sethl Blahenbpl- use in

treating dﬁlﬁ cﬁﬁg,ﬂs‘gfoﬁyppzqmgdggmemggﬁg&ﬁge neuronal system of manmmal s,
not abl y of" human” bei ngs.” Such héuronal sys- tem di sorders include for

exanpl e n@[(@QTQ@@ﬂI@b&éﬁ@o%&ﬁﬁ%ﬁﬁe&P{B -2-Mlighyg)stiEond]-4LGerglamim)fblhengt on' s
di sease, Parkinson's disease, retinal diseases, spinal cord injury,

mul tiple @W]QI’.H_S;I fhex ﬁﬂﬁnbyp@wﬂm.@@]ha 1§a.|3d{ i zures, ischemc and

henorragi g, g,f Ybetizb Pl &Rino iRy th% Bl guggi ges incl ude for exarrpl e
th t t
bovel ¢ ngS ﬁéﬂlﬁﬁﬁ?ﬁgﬁ T SRS T

i tabl. 'esfls i w?nﬁ%%xﬁ-@[@?suif‘éeﬁﬁé@nﬁw%ﬁ fen bn%ﬂltw”f e

pancr eatl 1 fﬁ‘?@é’% -BethobeBtARIAe ovarian, lung, |iver and ki dney can- -

ised for fﬁ?@%ﬂﬁ%@%% d'a?e @a?etﬁ %“@d@*- BRI osi s,

r est enosi PIPEIREd S gyhq acid e y F% eni a myocor di al

i nfarcti ofN-[@-ghl REWS -(he&éamwo iperHER- loyhbwiforkithien-Beyl¥metbdlldds accor di ng
to fornul an¢thmsbeméam§bd for treating various i schenmi ¢ condl tions

i ncludi ng heart and kidney failures, hepatic disorders and brain

reperfasion injuries. Preferably, t he conpounds according to forrmula T,
al one or iTheichmpoyings of faanpdak argcstiiable forusgin weapesdisordars ofithe iTERURE f or

t he nodul at | f1 4 ! gg{ I U

preventi oty %% ﬁsoré&grﬂ;ﬁaﬁgg@ggﬁ Sh“i‘i@@&é’g?ﬁ%‘%mérmm éé%ﬁ%e%ﬁ&.} Eks

not abl y ofter Nicdrédid incddudéStur@x ampldl iutciidgerserat veydigyaed . gbA}zhbim@’ls\de@eatsae

inhibition of the JNK pathways, notably of the JNK2_ and/or, -3. Such_an

abnor nl é—;\mt@ggqrbﬁd@pasggParhnson s disease, Tetinal diseases, spinal cord injury, multiple
sclerosis, head trauma, epilepsy and seizures, ischemic and hemorragic brain strokes.
Immune system disorders include for example asthma, transplant rejection, inflamma-
tory processes such as inflammatory bowel disease (IBD), cartilage and bone erosion

disorders, rheumatoid arthritis, septic shock.

10  The compounds according to formula I are also suitable for use in treating cancers, such
as breast, colorectal, pancreatic, prostate, testicular, ovarian, lung, liver and kidney can-

cers.

In another embodiment, the compounds according to formula I may be used for treating
cardiovascular diseases including atherosclerosis, restenosis, stroke, ischemia, e.g. cere-

15  bral ischemia, myocordial infarction.



tivity of JNK may be triggered by numerous stinmuli (e.g. stress, septic
shock; oxidative 10 stress, cytokines) and may cause a cascade of

processes, leading to, for exanple, un- controlled apoptosis, inflammtory
responses or oncogeni c processes. These phenom ena are frequ NtNngﬂM5olved
i n various disorders including the above enunerated disor- ders and di sease
states. Hence, the conpounds according t3 the invention nay be used for
the treatnment of disorders by nodulating the JNK function or signaling

pat hways. ﬂrﬁanmﬁe{@ﬁbﬁ)cﬁﬁieﬂﬂ‘ t&fcoﬁﬁ)%uﬂm&klﬂﬁﬁg f%rfoﬂﬁulﬁﬂ'ﬁﬁw&ué’éafoﬂ tfh‘&ﬂn‘be its

activation, but pref- erably I'nvol ves the down-regul ation up t

i nhi biti onvmiousnecmemcpantﬂmgwnclndmgmeynomd Lﬂdﬂl&{ﬁfahwsohepalﬁcamdﬁdﬁrs anl3. The

conmpounds [ ent ion may be enployed alone or in conbination with
Geinenare

further ph AESs e.g. with a further JNK nodula- tor. 20
Still a further object of the present invention is a process for preparing
the novel Pfeferaanamw@ Linwhdc\»sﬁﬁna@&ﬂfrﬁiumr, talbnk OF MHhe formtyf aphhavecdaeen
set out above. The sul onani de derivatives of this invention may be

prepar éd f ncﬁhcp@msntyona%ﬁ ysgful éorsﬂlem¢d1@at1qm¢feth¢ 3NK paghwigy.t merefsmcnﬁxmﬂg

gener al S.an res I at ed .t hat al
o or of er r i CeppBRT & DEFEHoR S chdordlln asipBi RRERTE SRR B afBhen R
tine, nol esotably’ SRADGKRndS8 SAANsedu@ition) uskaBy gtefaﬁblthh@imgmmmmﬁmmof
conditions can_al so be used unl ess ot herw se stated. Optinmumreaction

condi t i onsthedK \P&FWN?WN motably of ther ING2 andios 23t Sish $n gbneBnalearprassier OTHAg

opt 1 m sat | HSpOLTSR Al SEHTR nitefE MR 1shyBalt aik bRdl)E
ei t heryoof gdifess Wéh&&@%&ﬁhy Oaltsela’lcas39desﬁf1 f&es’be@ﬂea%hntﬁt@ DO SIS, 26-

Schenme 1 Ar-- EN-( CHZ% Ar? SQzCl + kL 0 (V) R=--h Ar--FN-(CH2 n Art
S2-N L crcontrolled Apopiosisyjinflapupataryafesponses or Igreogenic prgcessess) Theys prenom-

ena are frequently involved in various disorders including the above enumerated disor-
ders and disease states. Hence, the compouﬂds according to the invention may be used
for the treatment of disorders by modulating the JNK function or signaling pathways.
15  The modulation of the JNK function or pathways may involve its activation, but pref-
erably it involves the down-regulation up to inhibition of the JNK. pathways, notably of
JNK1 and/or -2 and/or INK3. The compounds of the invention may be employed alone
or in combination with further pharmaceutical agents, e.g. with a further JNK modula-

tor.

20  Still a further object of the present invention is a process for preparing the novel su-
fonamide derivatives accordin g to formula I which have been set out above. The sul-
fonamide derivatives of this invention may 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-
25 tion temperatures, time, moles of reagents, solvents, etc.) are given, other experimental

conditions can also be used unless otherwise stated. Optimum reaction conditions may

vary with the particular reactants or solvent used, but such conditions can be determined

by one skilled in the art by routine optimisation procedures.

The compounds of formula I may be obtained by either of the approaches set out in

30 Schemelor2:



P-1V-(CH2); RL (ML) (ML) I (1) ~-Al"S N~L (IX) 00 At ~~-C (Ill)
Ari-TFEN-(CH2), Ar? SO2 N -i-L (1) Thereby, Ar', Ar2, R, L and n are as
above defined, Pis a suitable protective group (R is preferably not a
hydrogen, preferably a protective group). 3 0 NOV 3015 27 Sul¥ gV 2005
chlorides of formula (V), as used in Schene 1, may be prepared according to
a procedure set out in Schene 3 : Scher 3 : Ai [-a + RHN(CHiI Are O
(r11) (1r) o Ari N(CHz)n Ar a RL (IV) HS03a 0 0 A~ N-(aiz)n-AID I{-C1
Rt 0 M5 ThHeesby, Arl, Ar2, Rl and n are as above defined. Am nes of
formula Il are éither known conmpounds or may be prepared from known
conpounds by conventional procedures. Preferred am nes as starting

mat eri al s i nclude thRén 2-yl - rrethyl am ne fura—n"Z\yI met hyl am ne,

pyrronI 2y| t1h Iahn 6 erlﬂ oY amn
t hi en- -eth f& gz?nz | - ami-ne jyl-z yl - et hyl am ne,

(V) (Vin)

R' l o
Arl tlaé—(cn )—Ar‘?—so+ff| ‘\\—LL
—g— 2/n 2 \// ()

5  Scheme 2
s”’m“-..
P——l?l——(CHz)n—Arg—S——Cl + HN 7L
R1 R
(o
Vi) (Vi)
0
[
P—I}I——(CH i—Ar-s—N 7L (x)
R1 ” \""""""j‘.
0
Ar’—“——ml ()
R! TN

Ar—N—(CH,);—Ar—S0;—N 7L ()
o 0 M

Thereby, Ar', Ar%, R, L and n are as above defined, P is a suitable protective group (R’
is preferably not a hydrogen, preferably a protective group).



10 thien-2-yl-propyl am ne, furan-2-yl-propylam ne, pyridyl-2-yl-propylam ne
and the |like. The acyl chlorides of fornmula Ill are also commercially

avail abl e or previously descri- bed conpounds. Preferred acylsc %%Qﬁﬂﬁf

i ncl ude hal ogenobenzoyl chl ori des, e.g. 4- chlorobenzoyl chlor , :

4-fl uorobenzoyl chloride or trifluoronethyl benzoyl chloride,

al koxybenzoyl chl ori de, pyridylcarbonyicﬁ?oride and the |ike. Acyl halides
(111) may 15 al so be prepared by reacting the correspondi ng carboxylic acid
wi th an i rBvifgapl chiacidds offolrmdie, (V3ushised it Behemd 1,ahdyosd prepapddaepdrdinigsto a
trichloride or, oxalyl chlqride under con- ventional conditions. Generally,
such r eactBrefsdPEe pEqUb} %wﬂﬁﬁﬁ using about | to 5 nolar equivalents of
the acyl halide or oxalyl chloride, either in pure formorin an inert 3 0
NOV 2005 28@nsg@kwent, such as carbon tetrachloride, at tenperature in the
range of about OC to about 80C for about 1 to about 48 hours. A catalyst,
as N, N-di nethyl formanide, may also be used in thi® reaction. Wen an acyl
halide (DI) is enployed in the coupling geaction sef| out | che 3, it is
5 typically rctgd é‘ﬁ t h+arHt1HH-(-(Gli2)' Al‘%e prgsﬂn1S oNf@T‘jm base to
scavenge the aci dDgenerated during the reaction. Suitabl e bases include, by
way of exanple, triethylamne,  diisopropyl ethylam ne ™ N net hyl nor phol i ne
and the like. Alternatively, an 3@ ess of amne Il may be used to scavenge .
t he aci d generat during the re i on. Alternatively,(l car boxylic acid
of conmpound (111) can be enployed in the coupling 1Q reaction. The
carboxylic acids and derivatives (Il11) are usually cgmercially avail able
reagents or can be prepared by conventi onal Qﬁedur s. The coupling
reaction of carboxylic acid of formula Il (T.¥€. the [acyl chloride) with
the amne (11) is typically perfornmed while using any conventional
coupling reagent in- cluding, for exanple, carbodiimides such as

di cycl ohexyl carbodiim de, N (3= 15 :

di et hyl am nopropyl )-N -et hyl carbodi i m de and ot her pronoti agents, such
as N, N- carbonyl-diimdazole or PyBOP. This jfeaction can be| onducted with
or without the use of well known additivgs ,ag]%?hydma&ﬁsquininide,

1- hydr oxybenzotriazole, etc. which are ®hown §o facititate [{he coupling of
carboxylic acids and am nes. The coupling reacR?on usi ng eitdyer acyl halide
(I'11) or its carboxylic acid is preferably 20 conducted at a tenperature
of from about OC to about 6C for about 1 to about 24ajpours. Typically, the
reaction is conducted in an inert aprotic polar solverdt such as N, N

di net hgl f GhembiydAr’, dirt R ‘emdneirbanshoveldefined.or m acetonitrile,
tetrahydrofuran and the |Iike using about 1 to about 5 nolar equival ents of

of the T oAduPEhof RRE LR RSy foRRo sl 5 (5 RaP BB B onal
met hods | RehPEiits By &fiivBhiicHal frdce &L PRéREEARRYes fak kiafdld Slter@istnclude
thien-2-yl-methylamine, furan-2-yl-methylamine, pyrrolyl-2-yl-methylamine, pyridyl-2-
yl-methylamine, thien-2-yl-ethylamine, furan-2-yl-ethylamine, pyridyl-2-yl-ethylamine,
10  thien-2-yl-propylamine, furan-2-yl-propylamine, pyridyl-2-yl-propylamine and the like.

The acyl chlorides of formula IIT are also commercially available or previously descri-
bed compounds. Preferred acyl chlorides include halogenobenzoylchlorides, e.g. 4~
chlorobenzoyl chloride, 4-flnorobenzoyl chloride or trifluoromethylbenzoyl chloride,
alkoxybenzoylchloride, pyridylcarbonylchloride and the like. Acyl halides (I) may
15  also be prepared by reacting the corresponding carboxylic acid with an inorganic acid
halide, such as thionyl chloride, phosphorus trichloride or oxalyl chloride under con-
ventional conditions. Generally, such reaction is performed upon using about 1 to 5

molar equivalents of the acyl halide or oxalyl chloride, either in pure form orin an inert



tillation and the like. The sulfonyl chorides of fornula V necessary for
the preparation of the final products of forrmula I, notably those being
sul fonyl pi peridines or -pyrrolidines or -azepans, are pre- pared using
conventional sulfonating nethods appl | ed on the carboxami des @I0VNOV 2005 NOV
2005 29 R1 Arl1-T-N(CH2)n Ar? SQ2C g\/) A preferred sul fonating reagent
for use in this reaction (as set out in §cheme 3) is chlo- rosulfonic acid
(HS®3-d). Typically, the sulfonation reaction is performed by treating 5
t he car boxalvemteswdh dsoranbdrate(rhdhloniid, lat wompetatéretin thebrange dOabwmit 8PC erpbiow| ent

of the sul ent i.n an inert soly as di chl or opet hane,
o a renpeld TREnaRRLR aOGHAS HouE & s T BBy torpamis Ty 5150 e
addi tion @f uedd Qr@sueba,f acid takes place at -70C and |leads to the
formation of the Internmediate sulfonic acid. Increasing -the tenperature to

20C allows the formation of the sulfonyl chloride of fornmula V. 10
Conpounds Wifenfaor anyll halide( I isemplSyed & the cewdinglreadtioarset biet inGchaspdniding

aryl ani des enzani des, t rougllgﬁﬁ andard functiongl

o Sup o drpicalgndied it il 4 e Desretse o1 Bl SEVIEY fidhe
art, e.g. lger@fat&ﬂ QALAE Mhe i’&a&tﬁbﬂ—@‘(‘(ﬁﬁﬁl@ Bages lﬁaa&e BY vy H@hplé, Reae1aSHne B. S.
et at; Soc. Chico. Belg. 1978, 87, | ternat'i Ve approach for
the pr epadaiqpmpyitthalampnadﬁ-sn@hylﬁmrmmmeland$hesldte ddternativehy atekesrof above
and invol ves t Iowdqg steB tecti o ;{ge am_ne function of
conpounds TG F’i‘ﬁ}f © ¥5eC 10 &FtVG e%mefaGH{/) egxp;a(g SLPHHPi ¢ group (Arz in
conmpounds VI), thus yielding conpounds of formula VIl; Formation of the

sul f onam gk@teﬁﬁﬁ%lyome(daw&@ula&cmm&gf&n&l@m céfbe Bﬁ@aﬁid iafthd RpRALL €Ct i ng

group P (Deprotection) within conpounds IX; Acyl ation of the above
gener ¥ edrdagiéen. é!?her@r axyhicagidgd and dapvaiivis (m))are Tivel g lppmméreially pyasiajple

chl ori de I he pre efollovmng steps : 3 0 NOV
2005 30 sgfi‘i‘ggr fzer@{% Bﬁf’f‘e\ébl é’p"ﬂcﬁf?“%ﬁ%&e €1. 1 t-BuLi / S
hal ogenati ng agent

- The coupling reaction of carboxylic acid of formula III (i.e. the acyl chloride) with the

amine (II) is typically performed while using any conventional coupling reagent in-
cluding, for example, carbodiimides such as dicyclohexylcarbodiimide, N-(3-

15  dimethylaminopropyl)-N’-ethylcarbodiimide and other promoting agents, such as N, /N-
carbonyl-diimidazole or PyBOP. This reaction can be conducted with or without the use
of well known additives such as N-hydroxysuccinimide, 1-hydroxybenzotriazole, etc.

which are known to facilitate the coupling of carboxylic acids and amines.

The coupling reaction using either acyl halide (II) or its carboxylic acid is preferably
20 conducted at'a.temperature of from about 0°C to about 6°C for about 1 to about 24
hours. Typically, the reaction is conducted in an inert aprotic polar solvent such as IN,N-
dimethylformamide, dichloromethane, chloroform, acetonitrile, tetrahydrofuran and the
like us_ing_,; about 1 to about 5 molar equivalents of the amine based on the carboxylic
acid orz‘ii'ts acid halide. Upon completion of the reaction, the carboxamide (IV) is recov-
25 ered by conventional methods mcludmg precipitation, chromatography, filtration, dis-

t:lllatlon and the like.

The sulfonyl chorides of formula V necessary for the preparation of the final products of
formula I, notably those being sulfonylpiperidines or -pyrrolidines or —azepans, are pre-

pared using conventional sulfonating methods applied on the carboxamides (IV):



| 0 11 P-N-(CHZ)n-Ar -S-Cl R~ Amines of fornula Il are protected wt
suitable protecting group for an amne noiety to provide interrredi at
formula VI wherein P denotes the protecting group. Numer 5 o%a ﬁ\l
groups P of the am ne function as well as their introduction B dNOVe
are well described in TW Geene and GM Wits, Protecting groups in
Organic Syn- thesis, Third Edition, Wle), New York, 1998, and refere
cited therein.. Preferred are protecting groups that are acids and ba
stabl e and can be further renoved by us- ing netal transition conplex
such as pal | adi um conpl exes, for Raxarrpl e the allylcar 10 bamate group

(Alloc) or the N, N -bisall yI1 group. Anot her erred prot eimng grou
t he mal ei mi de group which Ap N-e—i @l-g%)&i—l-Arrg-ngS@) CExperi\Ment al
conditions. The introduction % sai d grcoufs nay be rformed by react
t he correspondi ng bisal- |ylcarbonate anhydride or allylbromde or nma
anhydride in the presence of a base such as triethylam ne,

di i sopropyl et hyl am ne, N nethyl norpholine and the like in an 15 aprot

h a
e of

i ng
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nces

Ses
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pis

i ng
l eic

icC

sol vent sugbr&enbldNudbRRing e RdMisein tHisGBARIOR TR! 28885 inGeh&ho$)as Bhiscet o-

nitrile, tetrahydrofuran and the like at a tenperature ranging froma

bout

OCto abomosulﬂlmp a@@irﬁbiﬁjwl)oTypmﬂmha svifonatic®ahanton 4s perEo: ysﬂi@ah@:gat ed
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according to the above definition. Prefgrreq cyclic amnes (V1) in
pyrrolidi ng, flierfdQRAEpIRbaddi fBEtht PrépRrARhl ofboinpBand of fBANEIRNES &t ohtGh-

15  Scheme 2 above and involves the following steps :
e Protection of the amine function-of compounds of formula II;
e Chlorosulfonylation of the aromatic group (Ar* in compounds VI), thus
yielding compounds of formula VII;
e Formation of the sulfonamide function (yielding compounds IX);
20 e Removal of the protecting gfoup P (Deprotection) within compounds IX;

‘e Acylation of the above generated free amine to provide compounds (I);

th a

cl ude

Thereby, the sulfonyl chloride precursor (VII) may be prepared by the following steps :



10 mula (VII1") or (MIII") or (M1l ""). f RS) t----r VIII'" or whereby

(R5,,, L

and L2 are as above defined. The am nes of formula VII1"' or

VITI" or VII1' are either comrercially available com 15 pounds or

conpounds

that may be prepared by known procedures. The coupl 8rigNgea@sisi on

of sulfonyl chlorides (V) and (VII) with the amnes VIII to pro- vide
sul fonam des of fornmula | is performed B contacting the sul fonyl chlorides
with an amne of formula VIIl in the presence of a suitable base to

scavenge the acid gener- ated during the reaction.

by way of

Syl s, triethylamne, di 20 isopropyl ethyl am ne,

Sui t abl e bases i ncl ude,

N- et hyl norpholine and the |ike. The reaction is preferably con- ducted in

a sol vent

such as N, N-di net hyl ;_or mani de, di net hyl sul f oxi de, N-nethyl -

pyrrolidone, etHh&nmoN—dCHLamiATil e typi caPI—y—l\&t——(&)Hze;ﬁpArzat ure from about 0

[
100C. 3 OINO\/ 2005 32 ACCOI’EI ng to Ia preferred enbodi nent, the

t o about

sul fonani de derivatfves of formula | are prefpared by(YBacting a sul fonyl
chloride V or VII, vvi(ﬁ)h a piperidine of formula VJI1"". Piperidines of
formula VII'1"" are eit

art 5 are

her commercially ayail e t hey. be pre- pared
by known procedures. Such conventi onal %eﬁ'kb%?zkn ‘EA%°96'§?¥'B?T%¥'§‘H lled in the-

descri bed by way of exanples in J. Pharmm- Sci.®1972, 61, 1316;
J. Heterocyclic. Chem, 1986, 23,73; Tetrahedron Lett.,21H96 37, 1297, US

5106983, W/ 9113872 and WY 9606609yiifhe i prTtPHprSAITS antles of fornula

| may be prepared by contacting the sulfonylgichlorides (
with a piperidine of formula VIT11"'

and /or (VII)
in the presence of a suit |o, able base

to scavenge the acid generated during the reaction. Suitable bases include,
by way of Aexacgbfeformhla T biyprawtied with 4 SeRbRIoRicHNE aftupefor an amine moiety

N- et hyl nor phol  ne and the |ike. The reaction is preferably conducted in

sol vent s steanosise iptermediateof forgrta Vil yderein Praenpips $hy projaciag group. Numer-

N net hyg p
t o about

1o ReRs sFRRR e GEhEThe ot FER TR b TR0, O
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by contacting sai.d sa{_fon | chlorides VIl with _ an am ne of formJIaC\{III

the presentEsisfThirdE
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15

20

tight WileYsev o arkal 1%y and Frdersaees Gisddherein. Preferre

are protecting groups that are acids and bases stable and can be further removed by us-
ing metal transition complexes such as palladium complexes, for example the allylcar-
bamate group (Alloc) or the N,N’-bisallyl group. Another preferred protecting group is

the maleimide group which is stable in a all range of experimental conditions.

The introduction of said groups may be performed by‘reacting the corresponding bisal-
lylcarbonate anhydride or allylbromide or maleic anhydride in the presence of a base
such as triethylamine, diisopropylethylamine, N—methyli'norpho]ine and the like in an
aprotic solvent such as N,N-dimethylformamide, dichloromethane, chloroform, aceto-
nitrile, tetrahydrofuran and the like at 2 temperature ranging from about 0°C to about
80°C.

Comp‘bunds of formula VI in Scheme 4 are then sulfonated using a conventional, very
mild siilfonaﬁng procedure that allows the obtention of sulfonyl chloride of formula
VI T.'ypically, protected amines VI are treated with a base such as n-butyllithium or
tert-butyl-lithium under an inert atmosphere, in a polar aprotic solvent such as tetrahy-
drofuran, 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

in



ated during the reaction. Suitable bases include, by way of exanples,
triethylamne, di 20 isopropyl ethylam ne, N nethyl norpholine and the |iKke.
The reaction is preferably con- ducted in solvents such as 30 NDV 2

N, N- di met hyl f or mam de, di net hyl sul f oxi de, N net hyl pyrrolidone, ethanol,
acetonitrile at a tenperature from about;;00 to about 100C. The use of

sul fonyl. chloride of type VII |leads to am nes that have to be deprotected

us- ing well kno t hods b ne skilled in the arf to afford am ne of
gener al fo?‘ﬁ_ﬁflp&e%fl\ga&g’\ﬁh%éﬂ@%ﬁ%@ the gAt Imspphoyreaciipa BIUIR 2t 2AFBPCTARENG N ar e
as above dghbReGrotiN700NY 2 dRidde] MR ThYSRe Bbnf ¥ REnutbMA] go&r.hgrﬂe &cixl-at ed

according to“dé&scri bed nmet hods for° the prépa: ration of am des
condensat i mate obtaamidnie sheni transcindd Eil soni’ de theaulfonylmhioridecofdoimida Vil byhe

preferred condition ri bed, aboye | eadi ng to conpounds of general
Porml a1 Goncisgaer v ih N oRRtr a5 S0 GG SHOBP A CEFEANPIEE o
formil 3 | $oicl.SsopapeOCl, S diatfpfirhle heindIREFOTE: k708 a moi ety - NFI RS,
i nvol ves either the reacfion off an am n®-piperidine (Mlla) with an

al dehyde (Xa), or the reaction of a piperidine-4-one (VIIlb) with an
am ne ( Xb)Follavwdng<itbpeef $dhenies h asd Rethre salfoiguhiderdesvariviis pf fourR® I myitel a)

(Xa) PN) -o:b?aiﬁey [t\xl'yl?gellcﬁ%g s%]?oélecfﬂlo%)des( 6@r \5? wigh aPcchli\c or Ii)lec%l%ﬁ}: izu%?ne (vim),
' i.e. an alkyl containing a nitrogen according to the above definition. Preferred cyclic

amines (VII) include pyrrolidine or azepan or piperidine derivatives of the general for-

10 mula (VIIT"*) or (VIIT’) or (VIII**). |

R®). K R%),.
2 HN
L L2

INI ' L' o
VIT> or VI

HN
or ©ovor”

whereby (R6)n, L! and 1.2 are as above defined.

The amines of formula VIII’”* or VIII'* or VIII’ are either commercially available com-

15  pounds or cbmpounds that may be prepared by known procedures.

The coupling reaction of sulfonyl chlorides (V) and (VII) with the amines VI to pro-
vide sulfonamides of formula I is performed by contacting the sulfonyl chlorides with
an amine of formula VIII in the presence of a suitable base to scavenge the acid gener-
ated during the reaction. Suitable bases include, by way of examples, triethylamine, di-

20 iéopropylethylamine, N-methylmoi-pholine and the like. The reaction is preferably con-
ducted in a solvent such as N,N-dimethylformamide, dimethylsulfoxide, N-methyl-
pyrrolidone, ethanol, acetonitrile typically at a temperature from about 0° to about
100°C.



(Mille) reduction R Rfi)"R3 PN N ~R3 (MIld) RR3, R3, R6 are as above
defined, R is Hor an alkyl group, Ris an aryl, preferably a phenyl
group and Pis a protective group. The am nated piperidines (VII and
(VMI11d) may then be reacted with the sul fonyl chlorides V or ?\/DIN Vo 2006
provi de the sul fonam des of fornula I of formula | X respectively. 15

Car bonyl conpounds (Xa) are commercially Zwvai l abl e and i ncl ude
unsubstituted or sub- stituted benzal dehydes (like e.g. benzal dehyde or
4-trif | uor Anertiizl herpietbyrtd embiodithent, tluwulfshzimidbddﬂmtimbftfcbmﬂﬂhrbepmﬂes

(like e.g. ac phenone o trifl oaget ophenone, gtltuted
or substi tgztrgcﬁgwrpmtglacsuilfp &Je(c)l{] ng\ﬁi,n\gghepmsgd@e %fﬂ@(@ﬁ :
propoxyacet al dehyde or heptane-2-one, etc.) 3DNOV20 34 Amines (Xb) are

commer ci al Pispeﬁaﬁiels%blf@mﬁﬂﬂvmc* b&%%lﬂk@?é@%ﬁe}dﬁlgdae 1a1§1%mé JhSfhdpre- Mary

al kyl am nes " (li ke e.g. hexylam ne, 2-pyridine- t hyl am ne etc ), as well
as un- s ubpetrcal by éaowm IEQMMQSUSM cmyontena) meithogds dmpwa Dy(dnekskilled 1rgthe art

N- met hy Iantln etc di ne_.a z -4-aope are..
com*rerc% i‘% Ve ik E U VAT %6’5?8}3 %‘Pe’e ghfz@& %S&ﬂcﬁpﬁgﬁﬁpi g‘g%f?"of?{flw

sul fonam dé‘ﬁeﬂ?f 1§96anj g3} m%{ew&z ffeﬂ: S1996)137, p@m @!rsrsqo@s@twovmbg?iz aaad
(VI11d) are obfained by follow ng Scheme 6 and 7' Schene 6 10 Schene

1O R6)" NW@PLP660R.211-N O (XI Xb) N-(CH2)- Ar SSN N HR O 1211 3 O
The piperidino sulfonamides of formula I may be prepared by contacting the sulfonyl
chlorides (V) and /or (VII) with a piperidine of formula VIII’*’ in the presence of a suit-

10 able base to scavenge the acid generated during the reaction. Suitable bases include, by
way of examples, triethylamine, diisopropylethylamine, N-methylmorpholine and the
like. The reaction is preferably conducted in solvents such as N,N—dimethylfonnaxnide,
dimethylsulfoxide, N-methylpyrrolidone, ethanol, acetonitrile at a temperature from
about 0° to about 100°C.

15
The sPeciﬁc sulfonamides of formula XIV - where R’ is hydrogen - are readily prepared
from the protcted sulfonyl chlorides VII, by cohtacting said sulfonyl chlorides VII with
an amine of formula VIII in the presence of a suitable base to séavenge the acid gener-
ated during the reaction. Suijtable bases include, by way of examples, triéthylamine, di-

20  isopropylethylamine, N-methylmorpholine and the like. The reaction is preferably con-
ducted in solvents such as N,N-dimethylformamide, dimethylsulfoxide, N-
methylpyrrolidone, ethanol, acetonitrile at a temperature from about 0° to about 100°C.
The use 6f sulfonyl chloride of type VII leads to amines that have to be deprotected us-
ing we_:il known methods by one skilled in the art to afford amine of general formula

25 X1V

1
R'HN—(CH,)-

SO;-Y

wherein R', Ar%, Y and n are as above defined.



(XiIXa) r TROA~N(CH2)i AA-SN OOR O Ar--_rN(CH2);--Ar-S -\ 11
0 O eduction (Xa) 0 + HZN-Rs H (I b) \ g R 3 0 NOV 2005 35 A specific
approach for preparing pyrrolidine sulfonam des of formula | (i.e. where Y
is a pyrrolidine VIII"), with L' being a nmoiety -NHR3, invol vesptNgy gigseps
of providing a hydroxypyrrolidine (VIIIf); 5 subjecting said
hydroxypyrrolidine (Vhf) to an oxidationgto yield the correspond- ing
ketone (VIl1lg) and to reductlvely am nate t he ket one (VIIIg) to y| eId t he
sul f onam de (lc) Sald ap roach Is specified in Schene 8 : 0Oi O

z | |~ GPenivatpygs)of tyge S arett eroawtﬁql e§0%%naé&¢®ﬁnbeq@eﬂ®ds Sforthe prepa-

ration of amides by condensation of amines with acid chlorides or carboxylic acids in

the prefefred conditions described above leading to compounds of general formula I

A specific approach for preparing piperidino sulfonamides of formula I (Y is a piperi-
5 dine VIII’*’), wherein L'isa moiety -NHR? , involves either

» the reaction of an amino-piperidine (VIIIa) with an aldehyde (Xa), or

e the reaction of a piperidine-4-one (VIIIb) with an amine (Xb);

and is specified in Scheme 5 :

Scheme 5
6. 6
(RY), _ o R®),. /Ra,
PN NHR® & >’ R N
R reduction R
(Villa) (Xa) Wiy R
R%).. R%)y -
R
PN O + HNR¥RR ———— PN N
reduction RS
(Vilib) (Xb) (Viiid)

10

R3 R*, RS are as above defined, R’ is H or an alkyl group, R is an aryl, preferably a
phenyl group and P is a protective group. The aminated piperidines (VIIc) and (VIIId)
may then be reacted with the sulfonyl chlorides V or VII to provide the sulfonamides of

formula I or formula IX respectively.

15  Carbonyl compounds (Xa) are commercially available and include unsubstituted or sub-
stituted benzaldehydes (like e.g. benzaldehyde or 4-trifluoromethylbenzaldyde, etc.),
unsubstitﬁted or substituted ketones (like e.g. acetophenone or 4-trifluoroacetophenone,
etc.), unsubstituted or substituted aliphatic aldehydes or ketones (like e.g. hexanal, 2-

propoxyacetaldehyde or heptane-2-one, etc.)



N (CH2)~ Ar2111 INO (XIXc) 0 + HZNNR3 (Xb) RL 0 3 R /\ ,N 10
Ar~N-(CHZ)n Ar? SI-N O O The oxidative step may be perfornmed using

oxi dative agents |ike C2Q2C12/DMSO or Chrom um(V1)derivatives or

peri odi nane derivatives as described by Dess and Martin (40).3 B NOVNDB 2005
36 A specific approach for preparing sul fonam des of fornula | where Are is
substituted with R6 involves the steps36f: providing the sulfonyl choride
(VIl) with a protecting group P; reacting the sulfonyl choride (VII) with
an am ne (Mhines (X®)@re Gorrneicely 8 2iPibhe hn dlidtude 1hseianitbdsr RN uid s A

sul fonam de (IX) = subjecting said sulfonanmde (1X) to a netalation of Ar2
(e.g. by umarigliademnasdlie eigdhexytranine-pypdinei2rghylaming etopees wall adHami de

| Xa), with i | i . . I b 1 d ,
G onr ryt e sl gt e Biinst i Bl M St VSR Srrghac o
or amine or ammonium salts, 10 renoving protecting group P of said -

sul f onam deOkb-paperidide asy hasphing4lone afsddiemarcidllydfyailgblyi el d conpounds of
formula (7%), deprotecting said sulfonanm de (1Xb) and to reductively

am nate the corresponding ketone to yield conmpounds of forrmula I. 3 0 NOV
2005 3% Séhrwee preferred apprepghdppprepaing sulfgnamiggs)of formula I wherein Y is a pi-

peridine moigty (VIIc) and (VIILd) are obtained by following Scheme 6 and 7:

Scheme 6
. (R,
R! 0 n o)
1 l 2 “ ar >’R
AT\H/N_(CHz)rAr_ﬁ—N NHR + R’
(XIXa) (Xa)
reduction
&
R’ o} R
1 l 2 ” H
Ar\”/N——(Cﬂz)n—-Ar-IS-—N N
o) i O >—R
(@) F
10 Scheme 7
6.
R ? R),
Ar‘\IrN—(CH;),,—Arz-%——N 0 + H,N-BS
o o}
(XIXb) (Xb)
reduction
1 o Re)n'
H
Ar‘\rN—(CHZ)n——Ar%s——N N2
I \Rs

o



O /~-O~ HNXP-N(CHZ)n Ar. SN | RL\ | netalation np Il P-N(CHZ)-
Ar 5-N 11 6 \ R O deprotection acylation Ar'* N(CHZ)~-MSI-N X )f R6 O~ 0
deprotection amnation |l p 11 1\ a N(CHZ)~ Ar-SSNHR 6 113(0Im2hd‘5 t he
above set out general synthetic nethods are not applicable for the
obtention of conmpounds of formula I; suitable nmethods of preparation known
by a person skilled in 5 the art should he used. For exanple, when Are is
phenyl ; one should start fromcom nercially avail abl e 4-cyanophenyl

sul fonyl chloride and applies conventional nmethods known by a person
skilled in the art to reach sulfonam de derivatives of fornmula |I. A further
aspect of the present invention is related to sul fonani de conpounds (XIX) 3

0 NOV 2005 Assspe@fﬁc %ﬂr%‘fo%fepﬁggg gyrrolidine sulfonamides of formulal (i.e. where Y is
a pyrrolidine VIII’*), with L' being a moiety -NHR?, involves the steps of

e providing a hydroxypyrrolidine (VIIIf);
5 e subjecting said hydroxypyrrolidine (VIIIf) to an oxidation to yield the correspond-
~ ing ketone (V1IIg) and

e toreductively aminate the ketone (V. IIlg) to yield the sulfonamide (Ic)

Said approach is Speciﬁed in Scheme § :
Scheme 8 :

1
1 'T |C|’ OH
Ar\n/N—(CHz)n—Ar—ﬁ—N

0
(Vilic)

oxidation

‘ 1
L NIV
Ar\n/N—(CHz)n——Ar-IS—N

1 o
(XiXe) | + H,N-R?
(Xb)

R1

—O0

2

Ar1\ﬂ/l[|—(CH2)n—Ar-

(o)

W

H
N—R®
—N

o=

10

The oxidative step may be performed using oxidative agents like C,0,Cl,/DMSO or
Chromium(VI)derivatives or periodinane derivatives as described by Dess and Martin

(40).



X R (XIX) in particular for use as internediate conpounds in the
preparation of sulfonam des of forrmula (1). wherein Ar' and Ar2 are

i ndependently from each other aryl or heteroaryl, X sOorS; R is hydrogen
or a G-Co6-alkyl group, nis an integer fromO to 5 and Y is UaN Qv 2005
pyrrolidine-3-one, a piperidine 4-one, pyrrolidine-3-amne or a piperidine
4- amine, or their amoniumsalts. Ar -3d8\-(CH2)-Ar-FI -NONN HZ OOV
(XIXa) i O Ar-rN-(CH2) ArS~-N\ | OO (XIXb) O Ar N-(CH2)~ Arl~-N OO

nvent | on i B P E R b D ptinE e hASlack of ARATREEL, Rk AR

for the nwdhll%?tmtvnlm’st}tdmepbl‘dif. function, or signaling pat hvvays, t he use of
sai d conpounds for t he preparation of phar maceuti cal conpositions for the
nodul ation 3 0 NOV 305 39 of the JNK pathway as well as the formul ations
cont ai ni nt Reviging the seppy shesd %EVHbW%tblarfgotcémP%)B’fﬂHPf | . Said nodul ation
of the JNK pathway is viewed as a suitable ap- proach of treatnent for
vari ous d¢saeatting thelelforyhchoyded(\aZ) with emacdue (\GBI)s¢.gt hpratedted piperidin-

5 4-one thus providing a sulfonamide (IX)

e subjecting said sulfonamide (IX) to a metalation of Ar” (e. g. by using BuLi) to yield
the corresponding substituted sulfonamide (IXa), with RS being a carboxylic group,
carboxylate, carboxamide, OH, or OH carrying alkyl group, hydrazido carbonyl

groups, sulfate or sulfonate or amine or ammonium salts,

10 o removing protecting group P of said sulfonamide (IXa) and acylating the sulfona-

mide to yield compounds of formula (IXb),

e deprotecting said sulfonamide (IXb) and to reductively aminate the corresponding

kefqne to yield compoﬁnds of formula I.



fonam de derivatives of the present invention are typically admnistered in
the formof a 5 pharnaceutical conposition. Hence, pharnmaceuti cal
conpositions conprising a com pound of formula | and a pharnaceutically
acceptabl e carrier, diluent or excipient there- fore are al s& DwNEWi25t he
scope of the present invention. A person skilled in the art is aware of a
whol e variety of such carrier, diluent 67 excipient conpounds suitable to
formul ate a pharmaceutical conposition. Al so, the present invention

provi des com 10 pounds for use as a nedicanent. In particular, the
invention §ayj.des the conpounds of fornula | for use as JNK inhibitor,
notably JNK 2 and/or 3, for the treatnent of disor- ders of the imune as
wel | as the neuronal system of manmmals, notably of humans, ei- ther alone
or in conbination wth other n$Uicanents.°The conmpounds of the invention,
together with a conventi onal e e | Want,. .15 carrier, diluent or
exgi pi ent may be placed int oa_;[ﬂe_n@%g% gt}r Jﬁymaé‘éltl)ti cal conpositions and
unit dosages thereof, and in such form may be enployed as solids, such as
tablets or filled capsules, or |iqujds oh as sol utions, suspensions,

enul sions, elixirs, or capsules fill the sane, all for oral use, or
in the formof sterile injectable sdlutions for par- enteral (including
subcut aneous use). Such pharmaceuticfal conpositions and unit dos 20 age
forms thereof may conprise iRlgredients @n nvegtional proportions, with or
wi th- out additional acti¥g__ggggqgg_ g%r_rin 'ﬁt&s, and such unit dosage
forms may contain any suitabl #f eCl ijye \anp b f M active i ngredi ent
comensurate with the intended daily dsage range to be enpl oyed. Wen
enpl oyed as pharnaceuticals, the sul fonanm des derivatives of this invention
are 25 typically admnistered in the j&iduef a pharmaceutical conposition.
Such conpositions can be prepared inla manner well known in the

pharmaceutical art and conprjise at | asf one active compound. Cenerally,
t he conpounds of this invent? on are adnjni ed-in a pharmaceutically
effective anount. The amwnm(chgg—m&eund %{t%l qug)dm' nistered wll
typically be determ ned by a physici é{ﬂgl n "ght of the rel evant

ci rcunst ances, 30 including the condition to be treated, the chosen route
of adm nistration, the actual com 3 Nea2Q5 40 pound administered, the
age, weight, and response of the ind| V4 m@ﬁ patient, the severity of the
patient's synptons, and the |ike. The pharmaceutical conpositions of these
i nventions can be admini stergd by a varpety oforout es including oral,
rectal, transdernal, subcut aheous, i ntdverou Intramuscul ar, 5 and

i ntranasal . Dependi ng onA% T“rKFé‘aHe_d?"r' ute of/\deli v8Xb) the conpounds are
prefera- bly fornul ated aslleither injrécOabl r Sral conpositions. The
conpositions for oral ad- @ nistration can take the formof bulk |iquid

sol utions or suspensions, or bulk po Rtection

‘ amination

R! 1

|

Ar!  N—(CH,)—Ar2S—N N—R°
I Il H
R O
o

0

If the above set out general synthetic methods are not applicable for the obtention of

compounds of formula I, suitable methods of preparation known by a person skilled in
5 the art should be used. For example, when Ar’is phenyl, one should start from com-~

mercially available 4-cyanophenyl sulfonyl chloride and applies conventional methods

known by a person skilled in the art to reach sulfonamide derivatives of formula L.

A further aspect of the present invention is related to sulfonamide compounds (XIX)



More commonly, however, the conpositions are presented in unit dosage forns
to fa- cilitate accurate dosing. The term"unit dosage forns" refers to
physically discrete units 10 suitable as unitary dosages for human subjects
and other mammal s, each unit containing a predetermnm ned quan@il WOBf20gkcti ve
material calculated to produce the desired therapeutic effect, in
association wth a suitabl e pharnmaceutsgcal excipient. Typical unit dosage
fornms include prefilled, preneasured anpoul es or syringes of the liquid
conpositions or pillss, tablets, capsules,or the |like in the case of solid
conmpositions. In sudf i—I&Hzg;rTs,—AlhT$Q5f—oP(am de conpound is usually
a mnor conponent (fromnfabo L 0.1 to about 50% by wei g(XIX)y preferably
fromabout 1 to about 4X% bR weight) with the remai nder being various
vehicles or carriers and processing aids hel pful for form ng the desired
dosing form Liquid forns suitable for oral admnistration may include a
sui t abl eingqusola for usmas- inRimadiateoromposhds inetheiprépataiioherfsulfovamidesdtdfng and
dispensip?‘Ba]g ts, colorants, flavors and the like. Solid forms may

i ncl ude, 1°FBY anpl e, any of the follow ng ingredients, or - conpounds of a
simlar nature: a binder such as mcrocrystalline cellul ose, gumtraga-
canth oryggbiatA an@NAE%ed Ridepindehtyiram @bﬁbﬂk&%ﬂ@%@?&:ﬁ di sintegrating
agent such as alginic acid, Prinogel, or corn starch; a lubricant such as
magndsi uXris®ealat e; a glidant 25 such as colloidal silicon dioxide; a

sweet eni nt _such as~sucrpse or saccharin; or a flavoring agent such
as peppgﬂfﬁ?&oﬁs{lﬂﬂa @a??‘@;VQEQPP’or orange flavoring. Injectable

conposi ty B iMkLett #OMPIJ 3, aRased upon injectable sterile saline or

phosphat e- buffered saline or other injectable carriers known in the art.
As aboveY ierpyroplédine thene, 8 pifesiding dens aypolidineod-amirener apipeiiding ch

conposi tions i VI .y _a_q1 nor conpo 30 nent, frequently rangi ng between
0.05to %’%’8§%%¥§Wﬁ¥ﬂs?ﬁgé remai nder being the injectable carrier and
the Iike. 3 0 NOV 2005 41grThe above %escr' d conponents for orally

adm ni stered or injectabld conmpositions/are \nerely representative. Further
materials as wel | asPpracdssieat AEnfi o d e |ike are set out in
Part 8 of Renmington's PparnaceuticaloSci s, 17th Edition, 1985, Marek
Publ i shi ng Conpany, Easton, Pennsylvani a, (®hiagh i s i ncorporated herein be
reference. 5 The conpounds of this invention can also be admnistered in
sustai ned rel ease fornms or from sustained rel ease drug delivery systens. A
description of represent aFIl’i ve sust Ined | ease materials can al so be
found in the incorpgnated, m ialslin/Rem n's Phar- maceuti cal
Sciences. In the fo?foﬁﬁ/ﬂqgn?%'g"pra)iég%n{h invegntion shall be illustrated by
nmeans of sone exanpl es0 10 whi ch ar® no onstrued to be viewed as limting
the scope of the invention. 'I('me-IPLC,

1
Ll J °
Ar‘\"/N—(CHZ)n—Ar—ﬁ—N -

b 0
(XIXc)
o N,
, Ar‘\lru—(cuz)n—mz—ﬁ—ng
o o)
10 . (XIXd)

A final aspect of the present invention is related to the use of the compounds according
to formula I for the modulation of the INK function, or signaling pathways, the use of

said compounds for the preparation of pharmaceutical compositions for the modulation



NVR and MS data provided in the exanpl es descri bed bel ow were obtai ned as
fol- lowed. The foll ow ng abbreviations are hereinafter used in the
acconpanyi ng exanples: mn (mn-ute), hr (hour), g (granm), nmol
(mllimle), mp. (nelting point), eq (equiva- lents), nL (m%h't\lld\}%ﬂg
(mcroliters), mL (mlliliters), ACN (Acetonitrile), Boc (bu
toxycarboriyl), CDCl3 (deuterated chloroform, cHex (Cycl ohexanes), DCM
(Di chl o- ronet hane), DECP (Di et hyl cyanophosphonat e) , DI EA

et ot P oS FeldSlay, el &b SRR Fons St kAt ve IMBROR S p50i gy

DVBO- d6 ( d@bkﬁﬂfoaicﬁfbrﬂumqt Bkﬁhﬁﬂd)dlﬂéliﬁndﬁ‘)the TR pathway is viewed as a suitable ap-
(1-(3-Di et hyl -am no- propyl)-3-ethyl carbodiimde), EtOAc (Ethyl acetate),

Et 20 20 ( Dpeaanlylof érepmont feigeiopodispisstse Whmnﬁdﬁmwﬁvnﬁcemm the sul-

hyar de) . RIRCER® FEAReRes of (R Rl BN SRR GhvclSHEt B Lol or o

(O Benzst r bpEeltbuafibdNcdinpdbitibe HeHEe! fhakk a@wuumcoh%bglﬁi)hy e6LPakiat £omEA
(Triethyl amine), TFA (Tr| fl uoro-acetic acid Tet rahy- drofuran)

TMOF (tri npewnd @W&W@ph%wtw%mp mea,tcb venper exdipient (thete- 25
Lol eum et figg)re dio CHRRIMESIRE AN Blcsch AV L R B & oo

Schenes 1, repar

3- Met hoxy - MvireSof(af Whble4atietyfdf yastocetiby dileam\or kadibiant qonpgsuriisuitble to
vl }sul fonyl)thien-2-vllnmethyl}benzamde (1) 3 0 NOV 215 42 1
[ ( 3- met hox{asEWEae @)PharmracHE¢d ¢PIPRSIE phehlso e presgiynvention nrawidesicam-To a

sol uti n

Soamly PRI SR ILRIR" faBo G e R brSfiePil! S ds Of"

3- met hoxy bfosmaid I forhusens K (AR, ndaBHNINK 2 andGri3Cloz thd breatheacdfidisomas
allowed to warmto it. durlng 51h and stirred_for additional 3h. Water was

added whi | TS OfEieniERPLIE 35 Wi lbas e nppren sse@éﬂfzraﬁma@l pPEPLY ebhumgns, ei-
prect it at gl JITAE of i ESnBRSid Wi IcRtk: Aheddlithn ndf gffgshed with water. The

remai ni ng organi ¢ [ayer was was dr| ed over MpSH and
evaporated to dryness to afford additional (ib) (15.2g). The overall yield
was 25.3 gTh¢ @@np%nds(oibbe mgntimetbgedwrwith m@)nwemimqaﬂwmmgyecfadjwmu

purifigation.. | or osul f oni was i ssolved_ in 20m
& pcr 2o e PP SSEPIADY ey G Rires 180T SrttegapPosisioDs
under Vi gogfienis 8bdabdWeredf, HATHY suchoforsh Mapbd éaﬁﬁla ecmdsdm 510864 faBletdloft ur e
was stirred for 3h, The reaction was quenched with ice, and ice cold

NaHOO8  sol filleherpatiles cerdismidssupie ag BolpKimIss susprasienfuemulsianss elisigse pr cApsUlgss hed
twce wt hf ﬁ%ﬂ?\%%tﬁ "the ?&uﬁéﬁ%ﬂtf&l &'EI‘R&;' BPI},V tﬂ %ﬁﬁigf s(té%(g%jgc%fe solutions for par-

enteral (including subcutaneous use). Such pharmaceutical compositions and unit dos-
20  age forms thereof may comprise ingredients in conventional proportions, with or with-

out additional active compounds or principles, and such unit dosage forms may contain

any suitable effective amount of the active ingredient commensurate with the intended

daily dosage range to be employed.

When employed as pharmaceuticals, the sulfonamides derivatives of this invention are
25  typically administered in the form of a pharmaceutical composition. Such compositions
can be prepared in a manner well known in the pharmaceutical art and comprise at least
one active compound. Generally, the compounds of this invention are administered in a
pharmaceutically effective amount. The amount of the compound actually administered
will typically be determined by a physician, in the light of the relevant circumstances,

30 including the condition to be treated, the chosen route of administration, the actual com-



ter) (32nml, 50mmvl) was added to the aqueous |ayer, while a solid was
formed. The precipitate was extracted into CH2C12 and the aqueous | ayer
was washed 3x with CH2Cl2. The conbi ned organic |ayers were dried over
MySO4 and evaporated to dry- ness to afford a sllghtly col or Gf%@r%&f
Tetrabutyl ammoni um 5-{ [ (3-nethoxybenzoyl) 20 N

am no] net hyl }t hi ophene-2-sul fonate (1c)40(24g, 97% . NWVR spectra indicated
pure conpound, which was used for the following chlorination step. To a

(oomy, | Supe by, dle 4 relghbyrtitlndi ot dhp 408 vROEFadenl MG PERSy
m xt ur e Dbfthé Patiet’s Apnptodnrn@ld thedige.added dropwi se during 10', while gas

evol ution could be observed. The gases were trapped at the outlet of the
reaction flask in a 2N.NaCOH sol ution. The reac- tion m xture was stirred

for 3h, a PWG‘E@%@%P%‘&% thhqﬂetl@w@aovwwd@w%%reaévava%mg

crystall Sagors SRRRe R, ek iBRgR OO REpl TSRy S

col orl&s saﬂﬁnﬂ&ﬂﬁﬁaﬁﬂ)epetﬂdﬁd&l%n(t@ﬁft&)deﬂ&o&B of 'dehvbry% the BOJHpouﬂdsl)arc feBeratt, J

= 7.5Hz, 1H), (m 311), 7.52-7.40 (m
f2|(_|)3 Mgt ﬁ 5b1¢rtfongulatlegl a3 quer Tl%}abl%‘)@fg%?%@%‘? Thefqoznposi ons for oral ad- .

o [ [ - A ni-um
trifluoroac et ate (élag‘) o!hg%é&?{h{ ilj%m hglp cgs:ozfv{t}o?lg 0} Qﬁ%leﬁ:ﬂbﬂﬁ drbhk FOWRIEER

[ 1-(3- I\/EtMoqusmmmyll)) hamema} ﬂfmiolmpo)smbhk mr;&e&nﬂ:dsnl uhitrdosagecfokros todfa-( 1a)

(8g, 23 and F‘nEA 100 m Z%ﬁiwas 5 added a

sol ution 9@ e » g55urad 8“5175‘&‘?8%81“( éos:@@e fcﬁl  THRE P B disppienitsrhe

re- o} tAdh y

s § o R RP ORI R iy et ERTSHEL mARAS B o PR RIne

dr yness. Rmdqtstrajﬂedzpnanmy qfraouve/mdtedcha’igaléth% proflugrithe desir¢d thedapkufie [ ( 5- {
[ (3- Met hoxybenzoyl ) anm n

yl)sulfo n%yﬁ(ﬂcb B @%/ﬁ(%ﬁar'iloﬂ ‘&’Iﬂ& QF%‘&)}?;‘? B“W%ﬁ“ﬂcﬁW@h'S%‘&alp‘ﬂﬂned%%’d uct,

whi ch wasfods %Md’étﬁx‘éﬁﬁgd a;f‘r&xﬁééyui’éll o'iflé&"tﬂf%fyﬁ s%%@h&uﬂ%oﬁﬂ)ogiﬁéns-glﬂe

deprotected crude product precipitated with D ethyl'ether "to provide

8. 43g (829ls, d&bléﬂsdyapsmlesmwﬂle(lﬂteﬁmh@@e%SQKII ‘(Qmpohtmr& B $ych compesiz. 88 (m

49, g, o ulihatidy coligblnd s tell EafpbFeoriihpm il b6 15 Sy
3 09 (m SU% b 2ve4§ht(dr préferabl frém#ou Hio aﬂou@ﬁo%fby d'ergh wﬂthﬂ?ercﬁﬁi)nde% 54

(dd, J:15119 3. 2H), MIZ APCl: 410. h% 082t§_l

3- Met hoxybeungvm{vehuﬂw(or capriers angt mcsswmlgq plakiadppnpwr qﬁwrfdw 1

sul fonyl t yI | ret hyl | benzamde (1) 20 (l1d) (50nmg, 0.1 mml) was

di ssol ve - DCM and neutralized with D EA (181, O.lmmol) to pH 7. To

this sol ut| on was added 4-Trifl uoronet hyl benzal dehyde (18nyg,
Liquid forms suitable for oral administration may include a suitable aqueous or non-

20 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 ﬁﬁcrocrystalline cellulose, gum traga-
canth or gelatin; an excipient such as starch or lactose, a disintegrating agent such as
alginic aii'cid, Primogel, or com starch; a lubricant such as magnesium stearate; a glidant

25 such.as_?ciiol]oidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a

ﬂavori_h;é agent such as peppermint, methyl salicylate, or orange flavoring.

Injecta't;ie compositions are typically based upon injectéble sterile saline or phosphate-

buffered saline or other injectable carriers known in the art. As above mentioned, the

sulfonamide compound of formula I in such compositions is typically a minor compo-
30 nent, frequently ranging between 0.05 to 10% by weight with the remainder being the

injectable carrier and the like.



0.11 mmol ), and the reaction was stirred for 30', followed by the addition
of acetic acid (6ul, 0.1 nmmol) and Sodiumtriacet oxyborohydri de (28ny,
0.14 mml). The reaction was stirred at r.t. for 4h, diluted with

et hyl ether and quenched with NaOH (1N) to reach 25 pH 9. The oragimtﬁl #@/er
was washed with brine, dried over MgSO4 and evaporated to dryne T
crude was purified by flash chromatograpfly to obtain 51 ng of pure (1)
(91% as a colorless solid: np.of HCO salt: 235-236C, H NVR (DMVSO d6)

59.29 (t,

216" (4, 93 TRoyg Hepribtd coiBnds or i adhmfsréd b niopile offiboyfon S _

5.6 Hz, 2Hmerady 8&piesent@te, Forther materiabs asdddl) as Proddssing, teﬂﬁu@ues%'ﬂ)l theZJBé 2. 40

311 1. M Z APC| ;. 568. 6

gmo NO\/) 2081 S&h&ﬂi Wﬂ%@ Pf/é?’vmg}o&?a‘:p”% TEGEHTTeaL P Enresy nlwélrﬂé’m @358%4%&3 o)n
h Ol

a1 o <0 aisning QoA easttn, PRI BB BE @S@‘f’ﬁéﬂ%‘? hfei el

(1811, ®.| Thetympoupds of, thwhmlreahozﬁ tay) alss beladmblisterdd i sustdined m}d:am formanas

T eact | BRMBStTed telatsy éwg%ew%ﬁaﬁerﬁg%ﬁe?%a@a%%gﬁpsﬁ%gtaééaﬁ%ﬁesf nd
aceti ¢ act gy barbridls EPLiko BORuTAS R hEdBERIAHRRERYIRLAS 4 ABIBAH. 10

mol ). The reaction was stirre rni ght
guenched wimbeuridaHGCBn¢esat .) to reach pH 9. The organic | ayer was washed
with brine, dried over MWSO and filtered into scintilation vials. 50 ng

of . pol ymer benz deh and .10 2 Of Am nonet hyl _Merryfield resin
ver b adednh TR e BRI s R o) OB G B Feunt Pt Famies o s
ver e rigiseghicH £6 nbt &&s&aéd/wue VAdled ASliBRITY tﬂ@ chlpe @2 RicCinlvNtiort The BAPEC,
evaporated to dryness at nedi umtenperature usi ng a Savant Speed

Vac(r) Pl UM@QQ M‘édﬁtarnrmged lnﬁh@emeﬁms@n&ﬁ bﬁrlquetrn obtaieads fel- ar ray
pure (1), ess e upon treatment with in
b et hyi ot novepr T PliodaR RPs P Eliony s Bl her fRd B RE: PRI Mo SRS

(desi gnat eﬁ:@@aﬁxmplm(h@m g\/@f@l)Pﬁﬂrﬁtﬂr(ﬁﬁllinﬁbla) g1, (h@Mting"Boint)Yed (@4 tDV-Ng

t he above set out protocole and using the correspondi ng starting com

pounds ( HPemsyanbi(miBiken).ad- S@ﬁf@élttfrfy) sl (midiliters). (YO KAcenitpile) (4oni n) ,

Searpl Bt _raastrr ) & R Do) B ek s R Picher

24- chl or o- Pn{diarie) ADECE-®i&BA0yMapREkpBROnate), DIEA (Diisopropylethylamine), DIC
| (Diisopropyl carbodiimide), DMAP (4- Dimethylaminopyridine) DMF (Dimethyl-
formamide), DMSO (Dimethylsulfoxide), DMSO-ds (deuterated dimethylsul-foxide),
EDC (1-(3-Dimethyl-amino-propyl)—S--ethylcarbodiimide), EtOAc (Ethyl acetate), Et;0

20  (Diethyl ether), Fmoc (9-fluorenylmethoxycarbonyl), HOBt (1-Hydroxybenzotriazole),

K,COj3 (potassium carbonate), N aH (Sodium hydride), NaHCOj3; (Sodium bicarbonaie),
nBuLi (n-Butyllithium), TBTU (O-Benzotriazolyl-N,N,N’ ,N’-tetramethyluronium-
tetrafluoroborate), TEA (Triefhyl amine), TFA (Trifluoro-acetic acid), THF (Tetrahy-
drofuran), TMOF (trimethylorthoformate), MgSO, (Magnesium sulfate), PetEther (Pe-

25 troleum ether), rt (room temperature).

Examples

Example 1 (Protocole E; see Schemes 1, 3 & 6)
30 Preparation of 3-Methoxy-N-{[5-({4-[(4-trifluoromethylbenzyl)amino]piperidin-1-
yl}sulfonyDthien-2-ylimethyl}benzamide (1)




chl orobenzyl )am no] pi peridin-1- "' | sulfon | thien-2- | neth | benzam de
33=net hoxy-N-[ (5-{[4-({4-[(trifluo-4.5599. 9a600598
ronet hyl ) sul fanyl ] benzyl }am i no) pi peridin- 1

-yl ]sul fonyl }thien-2-yl)nethyl]benzam de _ 3 0 NOV 2005
43- met hoxy- N-{[ 5- ({4-[ (4-4.5997. 92592590 phenoxybenzyl ) am no} pi peri di n- 1-
lsulfon | thien-2- | nmeth | benzam de 42

53-met hoxy- N-{[5- ({4-[(3-3.8995. 3a514512 yllsuff |I thien-2- | meth |

benzani de i@éiﬁg&%%&ﬁé&o&[)g%ﬂﬁoﬁfnk&éﬂg:h%%@,&;g%—g% chloride (1)
propyl ben

| f onygt hi efvZsofhifi o” bh ¢+ Atharvasiydehiophene (1w, NOG{rﬁndll édnd pPridin2 (9AMRa568566

(trlfluoromathylgbenz | ] am na} pi peri di n-1- oél su |f

yl ]t hi en- 20¢ ﬂ?(ﬁ@iﬁ}gﬁqo@@m was added at 0°C a solution of 3-methoxybenzoyl-
83- et hoxy; (A- %n'ﬁj QR -
benzyl ] am Ao ¥ S%I’bl TN 10 - ;9 i {g réaé%g%%aﬁ%t hgl%?benz t%nddunn

ON- ({55] (4h{ahésﬁﬁhefcllfur)adlhﬁ®ﬂhi éhm&rm&ﬁla%mﬂy)s-xhembxb}mm}z:l peridin-1-
yl') sulfonyl]thien-2-yl}nmeth 0?;_'1 3- nmethox_benzam. d
103- met hox{mpthyDBenzamide, A1B) al 2 precapjtated Lhesobg was flltered of and washed

pent anmet h ) o
vl ysul f on§/(+ E}e\ﬂ%tén ’gﬂgy%?daﬁ)ljtuﬁglo %ﬁén% lili?{ﬁer was washed with brine, dried over MgSO4 and

113- net ho&yaﬂ&ra{t[e& 16 {dﬁyr{e(sﬂtodafﬁﬁ&adﬂ&aBﬁﬂE(iﬁ) QFSOZg)XTb@@‘Z&Ja)Ja}/ﬁ&IﬂQ]apBﬁBrg di h-1 -
| sul fon | thien-2- |l benzam de 12 6599. 9a572570

but oxyben£§4- Q%An@%’yasmsgéfqrt@n%qstep ‘Vlﬂ}%‘l{.fx&%li‘f‘y’lpjlﬂglléﬁﬁo@ yl ] net hyl } - 3-

met ho18enzam de

Chlorosulfonic acid (5.62ml, 84mmol) was dissolved in 20ml CH,Cl, and added to a
solution of (1b) (11.0g, 42mmol) in 100ml CH>Cl, under vigorous stirring. A gummy -
solid was formed and the reaction mixture was stirred for 3h. The rea;:tion was |
quénched with ice, and ice cold NaHCO3 solution was added to reach pHS8.5. The aque-
15  ous layer was washed twice with CH,Cl,. Tetrabutylammoniumhydroxide (40% in wa-
ter) (32ml., 50mmol) was added to the aqueous layer, while a solid was formed. The
precipitate was extracted into CH>Cl, and the aqueous layer was washed 3x with
CH,Cl,. The combined organic layers were dried over MgSO4 and evaporated to dry-
ness to afford a slightly colored foam of Tetrabutylammonium 5-{[(3-methoxybenzoyl)- .
20  aminolmethyl}thiophene-2-sulfonate (1c) (24g, 97%). NMR spectra indicated pure

compound, which was used for the following chlorination step.

To a solution of (1¢) (2.0g, 3.4mmol) in 50ml CH;Ciz was added triphosgene (800mg,
2.7mmol, 2.3eq.), dissolved in 10ml CHzCl,. To this reaction mixture DMF (0.1ml,

25  1.4mmol) was added dropwise during 10’, while gas evolution could be observed. ‘The
gases. \i_vere trapped at the outlet of the reaction flask in a 2N NaOH solution. The reac-
tion mj}iture was stirred for 3h, and the crude was directly filtered through silica gel
using EtOAc/hexanc 1:2 as eluent. An orange solid could be isolated which was re-
crysta]Jised from cyclohexane/ CH,Cl;. (1a) (730mg, 60%) was obtained as colorless

30 needles. '"H NMR (CDCl3) §8.83 (t, J = 1.5 Hz, 1H), 8.35 (t, J = 7.5Hz, 1H), 7.76 (t,J
=4.1 Hz, 1H), 7.70-7.58 (m, 3H), 7.52-7.40 (m, 2H), 7.05 (t, J = 3.8 Hz, 1H).



133- met hoxy- N-{[5- ({4-[ (4-3. 7398. 0a530528 net hoxybenzyl )am no] pi peridin-1 -
| sulfon 1 thien-2- nmeth | benzam de
143- met hoxy- N-{[5- ({4-[ (pyridin-4-2.7299. 92501499

yl met hyl ) anino] pj peridin-1 - | sulfon | Chien-2- | neth | benddnNe\e 2005
153- met hoxy- N-{[5- ({4-[ (pyridi n-2-3.2799. 2a501499 yl neth yl) amin o] pi
perid in-1- Isulfon | thien-2- | nmeth | 48enzam de

163- met hoxy- N-{[5- ({4-[ (pyridin-3-2.7999. 92501499
et by : . AR A . )
TTN ([ | PR Mo el

| fonyl ) t hitefingroatbnmed (1) } - 3- et hox benzani de

18N-{[5-({4-[(3-4.0197. 3a544542 et hoxybenzyl ) am no] ;)i peridin-| -

yl } suf f ony}9 & pelaton of St(iEk-(FyMetlmx yhenzyrasning iringpshyl)-thiophene-2-sulfonyl

193-net h S - - 7 | i -1-
153 e 030 L s ol A RARATAT By o B e e o
20N- ({5- [ (atidéd 3 sbhetionad 4-Badamifo3gipsidiae (5.6k) 2707 anesiiid Jtrancyhdla Mheoge- 1-

pi peri di nyl zisul f.onyl]-2-thi eny[é%mat hyl ) - 3- . met hoxbenzam de - L

21N ({5- [ (agtipp mixture 3o stived BB @54 K8t of amings Werp TR vedhy xRt WIRR) - 1-

pi peridin f |- 2- 1 hi = 3 ' OV 2 46

Dok ((5- [ LICETR0r B phied ol Wk M apordic T o il SR B Afafof i

1- pi per i dividdd) &BE (Bh%) bf Bure herebytyl (5 [ (B-Methoxybenzoyl)amino]methyl }thien-2-
yl)sulfonyl]lpiperidin-4-ylcarbamate, (1e). "H NMR showed pure product , which was

10  deprotected according to standard protocols using TFA. The deprotected crude product
~was precipitated with Diethylether to provide 8.43g (82%) of (1d): H' NMR (DMSO-
~ d6) 69.29 (t, J = 5.8 Hz, 1H), 7.88 (m, 3H), 7.48-7.36 (m, 4H), 7.17 (d, J = 3.7Hz, 1H),
7.11 (d, J = 6.8 Hz, 1H), 4.66 (d, J = 5.6 Hz, 2H), 3.79 (s, 3H), 3.61 (d, /= 11.7 Hz,
2H), 3.09 (m, 1H), 2.43 (t, J = 11.1 Hz, 2H), 1.96 (d, J = 11.1 Hz, 2H), 1.54 (dd, J =
15 11.9, 3.7 Hz, 2H), M/Z APCI: 410.1 (M+1), 408.2 (M-1).

4-[(4-trifluoromethvylbenzyl)amino]piperidin-1-vl }sulfopylthien-2-

vllmethvl }benzamide (1)

20 (1d) (50mg, 0.1 mmol) was dissolved in 2 ml DCM and neutralized with DIEA (18,
0.1mmol) to pH 7. To this solution was added 4-Trifluoromethylbenzaldehyde (18mg,
0.11 mmol), and the reaction was stirred for 30°, followed by the addition of acetic acid
(6ul, 0.1 mmol) and Sodium triacetoxyborohydride (28mg, 0.14 mmol). The reaction
was stirred at r.t. for 4h, diluted with ethylether and quenched with NaOH (1N) to reach

25 pH 9. The organic layer was washed with brine, dried over MgSO, and evaporated to
dryness. The crude was purified by flash chromatography to obtain 51 mg of pure (1)
(91%) as a colorless solid: mp.of HCI salt: 235-236°C, H' NMR (DMSO0-d%) 69.29 (t,J
= 5.8Hz, 1H), 7.66 (d, J = 8.3 Hz, 2H), 7.65-7.40 (m, 6H), 7.19 (d, J = 3.8 Hz, 1H), 7.15
(dd,J=17.9, 1.5Hz, 1H), 4.70 (d, = 5.6 Hz, 2H), 3.83 (s, 3H), 3.77 (d, b, 2H),3.41 (4,

30 b, 2H), 2.61-2.40 (m, 3H), 1.93 (m, 2H), 1.42 (m, 2H), M/Z APCI: 568.6 (M+1), 566.6

- (MDD



met hoxybenzam de 233- nmet hoxy-N-[ (5-{[4-({3-4.4896. 0a600598
[(trifluoronethyl)sul fanyl]benzyl}am no)-1- piperidinyl]suffonyl}-2- Chien

I meth | benzam de

24N- ({5-[ (4-{[ (2, 2-di f1uoro-1, 3- benzodi oxol - 4. 2295. 0a580578 5-4/ NOV 2005

met hyl ] am no} - 1- pi peri di nyl )sul fonyl]- % t hi enyl } net hyl ) - 3- met hoxybenzam de
25N-{[5-({4-[(4-iodobenzyl)am no]-1-4.1 B9. 02626624 _

pi peri di nyl }sul fonyl)-2-thienyl]nmethyl}-3- nethoxbenzam de

26N- ({ 5- [ Mtefrfativelyehesg bx syritesisgd fraz paradl sbluticd1hesOgeesty -

pi peri di nyl) sul fonyl ] 2 t hi enyl } net hyl ) - 3- et hoxybenzam de

e TR R T
28N-{[ 5- ((%ﬁeit@ﬁ@hf&rﬁ@?% @i@ﬂ&haﬁzé& WREDILA 5(bé§13© Lmmol) to pH 7, while
yl} i enyl ] ne X

pi peridin suf onyf) t hyl } - 3- nmet hoxbenzam d
29N- {[ 5- ( (lfb) iy dissdliagd. Fenthisl s))hmﬂoﬂo;]rasladded)8&21111&5&‘&&2§1b[anm:ielm§memqumxl
ul fonyl)-2-thienyl] nmet hoxbenzam d

5050 18 hoRMRU TS0 4T Finolh, 08 tooreadivos sosrard for BE: ey v Felloved by thoer | g

g%l_ %T:;J hl)é@diﬁé% ?é ??E{t%_a?{ﬂl _6{.15‘_%#12%11(@3&82%@ggxdnacetoxyborohydnde (28mg, 0.14

(trifl uor pamslhylhepleastitn] \easm:in}earﬁt RQ)ovérnightpéiluted wth[BOEfagidyjubnched Whtten
Imeth | benzam de 323- et hoxy- 5-({4-](4-3.8675, 0a514512 net hyl benzyl ) am
i no] - 1- pNBEGQ (691} teurachBH §~Ehe oigRwR lyerstas Washedwithibaime, dried over

33N-{[5- ({5, AU v De Y AT AGA vihis? 56 W02 of 19 bbund benzaldehyde and

10 20 mg of Aminomethyl Merryfield resin were added and shaken overnight. The solution

was filtered off, polymers were rinsed twice with solvent and the combined organic lay-
ers were evaporated to dryness at medium temperature for 1h using a Savant Speed

Vac® Plus vacuum centrifuge.

The procedure afforded in a parallel array pure (1), as a colourless powder, which was

15  upon treatment with HCI in Diethylether transformed into its HC] salt.

- The below listed compounds (designated as Example No.) were prepared in a sirhilar
way by following the above set out protocole and using the corresponding starting com-
pounds (HPLC conditions: C8 Symmetry a- MeCN, 0.09%TFA, 0 to 100% (10min), b:
MeCN, 0.09%TFA, 0 to 100% (8 min); Mass spectrum APCI).

20
Example rt_HPLC | Purity |Gradi- Mass_M [Mass_M
No. Compound Name (%) |ent_H. +1
_ : . PLC
2 [4-chloro-N-{[5-({4-[(3- 483 [99.0 a | 538 | 536

|chlorobenzyl)amino]piperidin-1-

yl}sulfonyl)thien-2-ylimethyl}benzamide
3 |3-methoxy-N-[(5-{[4-({4-[(trifluo- 455 | 999 | a 600 | 598
|romethyl)sulfanyl]benzyl}amino)piperidin-
1 —yl]sulfonyl}thlen-2—yl)methyl]benzam|de

4 ,3-methoxy—N {[5~({4-[(4- 459 1979 | a |-592 | 590
. |phenoxybenzyl)amino]piperidin-1-
yl}sulfonyl)thien-2-ylJmethyl}benzamide
5 [38-methoxy-N-{[5-({4-[(3- 389 [953| a | 514 | 512
methylbenzyl)amino]piperidin-1-
yi}sulfonylthien-2-yljmethyl}benzamide
6 |3-methoxy-N-{[5~({4-[(4- 448 | 99.0| a 542 | 540
propylbenzyl)amino]piperidin-1- .




pi peri
34AN-{[
pi peri
35N-{
pi peri

-({4-[ (4i sobutyl benzyl )am no] -
yl }sul fonyl)-2-thienyl]methyl}-3- nethoxbenzani de

di nyl } sul fonyl ) -2-thienyl]nmethyl)-3- nmetho benzam de

5-({4-[(4-isopropyl benzyl )am no] - 1-4. 4191. 0a542540
di nyl ) sul fonyl)-2-thienyl]nmethyl}-3- nmethoxybenzam de
5-(
din

1-4.7774. 0a556554

36. N-({5-[(4-{[(1-hydroxy-1 | anbda-5---2589100. 0a517515.
pyri di n-4- yl)nethyl]amlno} 1- p| per|d| nyl)su Ifonyl] 2-th |enyl}methyl) 3-

30 NOV 2005

net ho enzam m—r fZ=venzodrmoxiF 637 7585.10a558556
yl met hyl ) am no]|- é‘%ff’%@ﬁ‘ qﬂ’l"fm fnony )Ef - th _
I enyl ] met hyt3
38N 15~ ({2-1 (4 iR M Qfuanyerd. 7987 |0asapso °° | °F
%/Ih_rret hﬂ ) &mi noigids Lm‘brﬁ)ﬁ]anéi LzﬂM tbén%mid - 2-
I eny rrE’-l- I : } laYaVa¥ul 47 -
394-chl oro- N-{| ?Ei ﬁ?ggg@?@4 prc?kpg)?loter?'zgyl )%rr n5(t)314_ 1-582
pi peri di nyl } sul ]%m 1en Qa,{q,dg nzam' de :
n_ N ([ e £ 1 I + hahao Exwi | 1 .
404- Ch| _or @ AN le OYO\I?HJT UCIJUU\JUU {it 4 do 4 Lgusﬁﬁ%téluzxygegc TRy am no}- 1-
pi peridinyl)’sul rl”ms\t h | benzam'dg
414-chl or ¢- N- ({ s{ 9 3588586 (|di fl uoronet hoxy) behzyl ]jam no} - 1-
pi perid inyl)su L‘iﬁm ehzgmdé hien I meth | bgnzam de
424- chl or 0= Rp{T Q-Trﬁeltﬁb)dyil\ﬂ{ﬁf (BYPB 4B 62560 T apBXYeehzlyTd amsro] r 568
pi peri di nyl } sul{peiizmhgthiberizl@inojpipaatif-1- bgnzam de
yl}sulfonyl)thien-2-yllmethyl}benzamide
41 |3-methoxy-N-{[5-({4-[(4- 435 | 980| a | 558 | 556
propoxybenzyl)amino]piperidin-1- :
yl}sulfonyl)thien-2-yllmethyl}benzamide
12 |N-{[5-({4-[(4- 465 [ 999 a | 572 | 570
butoxybenzyl)amino]piperidin-1- :
yl}sulfonyl)thien-2-yljmethyl}-3-
methoxybenzamide
13  |3-methoxy-N-{[5-({4-[(4- 373 [98.0] a 530 | 528
methoxybenzyl)amino]piperidin-1-
yl}sulfonyljthien-2-ylimethyl}benzamide
14 |3-methoxy-N-{[5-({4-[(pyridin-4- 272 [999] a [ 501 | 499
ylmethyl)amino]piperidin-1- : :
ylisutionyljthien-2-yljmethyl}benzamide
15 |3-methoxy-N-{[5-({4-[(pyridin-2- 327 [ 992 a | 501 | 499
ylmethyl)aminojpiperidin-1-
yl}sulfonyl)thien-2-yljmethyl}benzamide
16 |3-methoxy-N-{[5-({4-[(pyridin-3- 279 [ 999 a | 501 | 499
yimethyl)amino]piperidin-1-
yiisulfonylthien-2-yljmethyl}benzamide
17 |N-{[5-({4-[(4-tert- 464 [997| a | 556 | 554
butylbenzyl)amino]piperidin-1- '
yl}sulfonyl)thien-2-yijmethyl}-3-
methoxybenzamide
18  [N-{[5-({4-[(3- 401 | 973 a 544 | 542
ethoxybenzyl)amino]piperidin-1-
yl}sulfonyl)thien-2-yljmethyl}-3-
methoxybenzamide
19 |3-methoxy-N-({5-[(4-{[4- 337 |960]| a 578 | 576
(methylsulfonyl)benzyllamino}-1-
piperidinyl)sulfonyl]-2-
thienyl}methyl)benzamide
20 |N-({5-[(4~{[3.5- 476 | 910 a 636 | 634
bis(trifluoromethyl)benzyllamino}-1-
piperidinyl)sulfonyl]-2-thienyl}methyi)-3-
methoxybenzamide :
21 |N-({5-(4-{[2,5- 446 | 950 a 636 | 634
bis(trifluoromethyl)benzyllamino}-1-
piperidinyl)sulfonyl]-2-thienyl}methyl)-3-
methoxybenzamide




A3N-{[5-({4-[ (4-Dbut oxybenzyl)am no] - 1-4.9191. 0a576574 piperid inyl}s u

| fonyl )-2-thienyl]nethyl }-4- chlorobenzam de
444-chloro-N-{[5-({4-[(4-3.2799. 0a555553 qu in olinylnmethyl) amin o]-1- pi
pe ri di nyl}sulfonyl)-2- thien | neth |benzanide 30 NOV 2005
A5N-{[5-({4-[(4-tert-butyl benzyl)am no]-1-4. 8590. 0a560558

pi peridi nyl }sul fonyl)-2-thienyl]nethyl}44- chl orobenzam de

464- chl or o- N-{[5 ({4 [(4 4. 8290. Oa596594 phenoxybenzyl ) am no] - 1-

2‘726%?;? EE gﬁgﬂgﬁﬂrxiﬁﬁl FZa559% 880 | a | 560 | 558

[(trifluor orret enzyl am no‘2 pi peridi nyl]s ul fonyl |} - 2-
Chien | 5

= T 3 0T 0TV (10 |_\I-I-T ] 61t ZPT,
(trifluor )mg?h‘ tf“ tﬂ, ﬂg%%y}gﬂn%g ,4y|)<f?|6 o{ ﬁ”] PPOOTTE | ot
| benzam de 4931 ? ﬂ 0. 0a604602 (trjfl
uor onet hyl ) benzaymich gmé{ﬁx)}ub aflideperi d i nyI )sul fonyl]|-2- thienj| neth I
benzam de[ 5B8- Qe diferold #3-b&dZBdibkdl! T[T U@BoMeBhy[l )a 3. G385 GadbP567
3-pyrid ipyl] ms-Ayhétaynamino- 1—-p|pplllcmﬁé,ﬂ)tsdfolﬂy|]] sul fonpyl }-12- thien |neth
(benzam de 51N:g- ﬁﬁen&l[}rﬂetﬁjd)emmtrmmb@m)anﬁdés 5888. 0500498 pli perid inyj]s
ul fonyl } - P=3d %mmawer amifBL-110 DENZaUIgE [ 89.0 | a | 626 | 624
523- met hoky- N- r.( ridingdufrdmy) - ek gtY9 306594 |
(t(fluoropet hylmeheapbizamigay! } am i no)-1- pi peri di nyl|] sul[f onyl } - 2-
26 |N-({5-[(4-{[4-(benzyloxy)benzyllamino}-1- | 4.67 ) 90.0 [ a 606 | 604
piperidinyl)sulfonyl]-2-thienyl}methyl)-3- :
methoxybenzamide
27  [N-{[5-({4-[(mesitylmethyl)amino]-1- 422 |96.0] a | 542 [ 540
' piperidinyl}sulfonyl)-2-thienyljmethyl}-3-
methoxybenzamide
28 |N-{[5-({4-[(4-chlorobenzyljamino]-1- 395 (97.0| a | 534 | 532
piperidinyl}sulfonyl)-2-thienyljmethyi}-3-
methoxybenzamide :
29 |N-{[5-({4-[(4-ethylbenzyl)amino]-1- 408 (820 | a 528 | 526

7N

D

piperidinyl}sulfonyl)-2-thienyllmethyl}-3-
methoxybenzamide .
30 {3-methoxy-N-{[5-({4-[(4- 5.08 (100.0( a 570 | 568

pentylbenzyl)amino]-1-
piperidinyl}suifonyl)-2-
thienyllmethyllbenzamide

31 |3-methoxy-N-[(5-{[4-({1-[4- 443 |100.0] a 582 | 580
(trifluoromethyl)phenyllethyl}amino)-1-
piperidinyljsuifonyl}-2-
thienyl)methyllbenzamide

32  [3-methoxy-N-{[5-({4-{(4- 386 | 750 a 514 | 512

methylbenzyljamino]-1-
piperidinyl}sulfonyl)-2-

thienyljmethylibenzamide .

33 [N-{[5-({4-[(4-butylbenzyl)amino]-1- 479 | 91.0] a 556 | 554
piperidinyl}sulfonyl)-2-thienylJmethyl}-3-
methoxybenzamide :

34 '|N-{[5-({4-[(4-isopropylbenzyl)amino]-1- 441 (910 a 542 | 540

- plperldlnyl}sulfonyI)-2-th|enyl]methyl} -3~
methoxybenzamlde ‘

35 |N-{[5-({4-[(4-isobutylbenzyl)amino]-1- 477 | 740 | a 556 | 554
.-|piperidinyl}sulfonyl)-2-thienylJmethyl}-3-
" Imethoxybenzamide

36 - |N-({5-[(4-{[(1-hydroxy-1lambda~5~- 2.89 [100.0| a 517 | 515

|pyridin-4-yl)methyllamino}-1-
|piperidinyl)sulfonyl]-2-thienyl}methyl)-3-
_ |methoxybenzamide

37 |N-{[5-({4-[(2,3-dihydro-1,4-benzodioxin-6- | 3.75 | 85.0 | a 558 | 556
yimethyl)amino]-1-piperidinyl}sulfonyl)-2-
thienyl)methyl}-3-methoxybenzamide
38 (N-{[5-({4-[(2,3-dihydro-1-benzofuran-5- 373 | 870 a 542 | 540
ylmethyl)amino]-1-piperidinyl}sulfonyl)-2-
thienylJmethyl}-3-methoxybenzamide




thien | nmeth |Ibenzam de

533-net hoxy-N-[ (5-{[4-({1-nmethyl-1-[4-3.8999. 0a596594
(trifluoromethyl)phenyl]ethyl}am no)-1- piperid inyl]s ulfonyl - thien |
meth | benzam de 3 0 NOV 2005 48 544-chloro-N-[(5-{[4-({1-[4-3%¢ BQ&VOWGSM
(trif luoronethyl)phenyl]ethyl}am no)-1- piperidinyl ]'sul fonyl)-2-

t hi enyl meth benzam de 554-chloro-N-[(5-{#4-({1-nmethyl-1 -[4-3.8099. 0b601559
(trifl uoronethyl)phenyl]ethyl}am no) 1- p iperidi nyI]squonyI) 2- thien

met h benzamizge <12 ({12 3 22385 TG Q5P o4 BT | 544
uor onet hyl|) benz Ob@mm ém';\ y,l )-1- pyrrolil|dinyl]sul flonyl}-2- thien | meth |
benzam de |574- cgbérd}nyfﬂs ifoayl-b{ 3R) - 3- ({[4-({trifl yo-3.{7094. 0b57 2570 ronet hyl )

benzyl ] am| no} nethiedy)ipythyiidengimigd ] sul fonyl|} - 2-t hi enyll ) met hyl ] benzam de

58. 4- chl ono-4bk (4-5h[of@BN{{B443{[47692. 0b572570 |( t4a3f || ®F00ojmet hy|58Benspé | am no} - 1-
p ipe r i|d i nfifjucsorethdxylbanayllar@inoltthi en I| meth|l benzani de
594- chl or o- I\I-{[B'P(B'{@Dsgtgwi@}w]-%rm no) met hyl ] -|1- 3. 7%100.|0b512510 pi perfi din
yl}s u |t qnyl) -{thienvhinginyi)bepzantdd henzani de

604- chl or ¢- r@({@p 5213 {é [(31 %99 9a558556 (|t *f8Buo®8Pelt 1y |) B8Rzl 19B&ni no} - 1-
pyrrol idinyl @ninoltat h | |benzanmi de

) S ‘;g;

- - p ul

?ﬁg)gg{gffa\.“tﬂ%.ei&fmg%e S .
Y I PEE T Oy RN BT YT =TT TG 9B [ E T\ B8R ' Be0

propoxybenzyl)amino]-1-
piperidinyl}sulfonyl)-2-
thienyl]methyl}benzamide
43 |N-{[5-({4-[(4-butoxybenzyl)amino]-1- 491 | 91.0| a 576 | 574
piperidinyl}sulfonyl)-2-thienylJmethyl}-4- |-
chlorobenzamide ,
44  |4-chloro-N-{[5-({4-[(4- ' 327 |99.0| a 555 | 553

quinolinylmethyl)amino]-1- '
piperidinyl}sulfonyl)-2-
thienyllmethyl}benzamide
45  [N-{[5-~({4-[(4-tert-butylbenzyl)amino]-1- 485 |90.0]| a 560 | 558

piperidinyl}sulfonyl)-2-thienylJmethyl}-4- :
: chlorobenzamide

46 |4-chloro-N-{[5-({4-[(4- 482 (900 a 596 | 594
phenoxybenzyl)amino]-1-
piperidinyl}sulfonyl)-2-
_ |thienyllmethyl}benzamide
47 - |4-chloro-N-[(5-{[4-({4- 477 | 90.0| a 604 | 602
 |[(trifluoromethyl)sulfanyllbenzyl}amino)-1- :
_|piperidinyllsulfonyl}-2-
thienyl)methyllbenzamide .
48 |4-chloro-N-({5-[(4-{[4- 476 |100.0( a 572 | 570

(trifluoromethyl)benzyllamino}-1- :
piperidinyl)sulfonyl]-2-
thienyl}methyl)benzamide
49 |3-methoxy-N-({5-[(4-{[2- 397 | 900 | a 604 | 602
(trifluoromethyl)benzyllamino}-1-
piperidinyl)sulfonyl]-2-
thienyl}methyl)benzamide
50 |3-methoxy-N-[(5-{[4-({[6-(trifluoromethyl)- | 375 | 85.0 | a 569 | 567
3-pyridinyllmethyl}amino)-1-
piperidinyl]sulfonyl}-2-

" |thienylymethyl|benzamide
51 |N-[(5-{[4-(benzylamino)-1- 358 | 880]| a 500 | 498
piperidinyl]sutfonyl}-2-thienyl)methyl]-3-
methoxybenzamide
52 |3-methoxy-N-[(5-{[4-({1-[4- 479 | 880 a 596 | 594

(trifluoromethyl)phenyl]propyl}amino)-1-
piperidinyl]sulfonyl}-2-
thienyl)methyllbenzamide

53 |3-methoxy-N-[(5-{[4-({1-methyl-1-[4- 389 | 990 ]| a 596 | 594
(trifluoromethyl)phenyllethyl}amino)-1-
piperidinylJsulfonyl}-2-
thienyl)methyl]benzamide




624-chloro-N-[ (5-{[3-({[4-3.86100. 0b586584 (trifl wuoronethyl)benzyl]am

I no}met hyl )-1- piperidinyl]suHonyl}-2- thien Inmeth | benzam de Exanple 63
(Protocole A, see Schenmes 1, 3 & 7: Preparation of 4-chl oro-l\l-[ggl;];I

[ 4- (hexyl am no) pi peridin-1-yll sulfonyl )-thien-2- 5 yl)nethyll Qi

4- Chl or o- N-t hi ophen- 2-yl net hyl - benzam de (63a) A sol ution of

4-chl orobenzoyl chloride (0.114 nol) im0 m dry CH202 was added over 30
tinto a stirred solution of 2-arninonethyl-thiophene (0.137 nol) '
and'. Pr 2NEU 530 ThIEnieo- N (5K 4--4E2C12 (200 T J3 A [We.0 [~ B[ (&865Pised pas fornmed
and the reacti mu@@neta)bJpﬁgv@qetﬁ aw@ioymt o foom tlenpefatufe over 1 p. The

m xture was di|pipbadinystifongf m of CH2C1R2, waghed fwice with HA | aqg.

(0.1 N) and_dri|mierpyymethiviitstdamidesapor ati on pf thg so|lvents afforded 28 g
(98% of |t 58 tlachrdBHEHH-(ematylal-idhi t e spld.ah (ragm | UH3; 0T, | 1999 NVR
(CDC13) $ 7.9 |(dfuciomstBylelernticthBeininoF158 (d, J |= 8.p7 Hg, 2H|, 7.#4 (dd, J
= 3.77, 3 0 NQuipgadisylagfonyik® Hz, 1H), 7.22 (d, J= 5[ 27 Hz, 1H), 7{16 (dd,

J= 3.39, |5 _27 {jenyimpthyipopzanyidy o  111) Qg |(d,. 1 5 k5 2H)1 5-f 1 f
1- (4- Chl ﬂ)réﬁpf on-Né Efe‘n@i | -a Jame Wy‘}‘*)-t%i%pﬁene-ﬂzﬁﬁs 11 $6n) |
chl ori de (63H trl Bﬂﬁ'?'%o}aeihm @20 1 n,| 198 nmm]) in{CH2AL2 (80 n)

\r/;qa)s added drop Lenxl)n)eth e u |on of (63a (10 g, 40 mmpl) inp CH2[12 E}SOO
at - 86& 1 owet—o L Oom=temMesat use n 5h..
The reacli G rz’ o (g L ga(t e d3 ui cgﬁoy St | el Wih apCi2.
The organic |c ? »@ @L d t he |sol -| venf was|evapprated to
dryness whichjarfo deS| red sul fopyl chloride 1D (63b);
rap 133- 85&g 8 9 41 (T, 378 4 dda, | BV | 5728Y 870, J= 8.67
Hz, 2H),|7.53 :ﬁhuoﬂome&h mitd}q1- 6. 91 (ld, J=(3.39| Hz,| 111)| 6.7F (d, J=
3.39 Hz, lH) pnéer'mw)elulfodyI]:e-S 77 Hz, 211)|. -

4- Chl or o; rogibylbeazamiden- 1- yi ) sul flonyl [ thi en-2-y| } et hyDbenzam de

(63c) 1b ,595 -ghlpqu-d;[ra (B.[(hgaxylammo)methy]] -1-1 3.75 |100.0] b 512 | 510
[ 1- (4-Ch or o- prieerdinylggiondhdy| . | - ani no] - et hyl )[-t hi pphene-2 sul f opyl
chloridel( m@nﬁﬂmet Yﬂbﬁmamﬂen 100n} chllor of sol ution of 4-

pi peri di oﬁ% r I80 nohxqrate (4. 348 ”§ﬁﬁgld)a| n 28mL BF NaoH (2N).
;alr 6&"\
ien

were st rred The redcti on|was quenkhed M th HC  (2N)
and the organi eractedtvvlce with HJd| (2N) and|{twice with

brine. ThegHrigdy 8?0%'{[53({(3“ gee 20 affor e g8 PP at 1738 Pfaggh) or of orm
589 (99] 5% (nchamnFcimbP AR yRSRorsgl]| O 11 |
-th|enyl]methyl}benzam|de
62 |4-chloro-N-[(5-{[3~({[4- 3.86 [100.0| b 586 | 584
(trifluoromethyl)benzyljamino}methyl)-1-
piperidinyl]sulfonyl}-2-
thienyl)methyllbenzamide

Example 63 (Protocole A: see Schemes 1.3 & 7:
5.

Preparation of 4-chloro-N- 4-(hexvlamino)piperidin-1-vl}sulfonv] }-thien-2-

5 yDmethyl]benzamide

4-Chloro-N-thiophen-2-ylmethyl-benzamide (6345)

A solution of 4-chlorobenzoyl chloride (0.114 mol) in 50 ml dry CH,Cl, was added
over 30.'ﬁljn to a stirred solution of 2—a1ﬁinomethyl-thiophene (0.137 mol) and ‘Pr,NEt
10 (0.25 mol) in CHxCl, (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 m1 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, g
NMR (CDCls) 6 7.9 (d, J = 8.67 Hz, 2H), 7.58 (d, J = 8.67 Hz, 2H), 7.44 (dd, J = 3.77,



NVMR (CDCl 3) 67.67 (d, J 8.7 Hz, 2H), 7.42-7.38 (m 311), 6.99 (d, J = 3.8
Hz, IH, 6.53 (t, J=5.3 Hz, 1H), 4.74 (d, J= 6.0 Hz, 211), 3.37 (d, J=
6.2 Hz, 4H), 2.50 (d, J 6.2 Hz, 4H). 25 4-Chloro-N-[(5-f

f 4- (hexyl am no) pi peri din-1-yl | sul fonyl }thien-2-yl)nethyl| benzaggdgoy 2805

m xture of N-sul fonyl piperidone (63c) (3.01 g, 7.28 mml), n-hexylam ne
(.06 M, 8.01 nmmol), freshly powdered 449aBH(QAc)3 (3.1 g, 14.6 nmol),

anhydrous 1,2 dichloroethane (150 nl), and THE (100 m) was stirred for 80

mn at 23G 49 (q3P— ¢ (That =
570) - di sshty o [k CRs o e 8 (B 3 30, P BPGERR L T )

and evaporp;t{)gd_gs)(cgl,]v:es_ﬁsl{g?ﬂf) crude material. The residue was di ssol ved
in 50 m hot acetone, adsorbed on silica gel, evaporated, 3 0 NOV 2005 50

| oaded on a chromat ography colum (silica gel d| amet er . ) and
eluted (MxCHL€HChpro-pheml)-methaneWi-aranalymgin)-thipphenrg,d-udig 2.95 g
(819% of t title secondary am ne as avx/mte SO|Id HNI\/R(DIVISOdG) 9. 37
(t, J= 5. > IM 7.90 (dt, J =8.7, 2.2 Hz, 2H), 7.51 (dt, J =8.5, 2.2
Hz, 21%), @hlbfostlfonik aeid (2. Hal, 19'8)mm51)4in@3-1~(012 (8!1) lﬁi) Sua8 alided Adpwisd t8% (dm J
= 11.9 Hz, 211)360300 br. s, 111) 9 (dd J =11.5 9.8, 1.7 Hz,
2H), 2. 43 folution of @3 g)ﬂi)g,zlh)mmel)mcﬁé& (éQQIml)E@f‘ISQOC 1The mixtugpvas@dr J =

16535 ( Qv by Akt pddihe ey T gagtion Biafys plbed it 7 500 o

(thi ophen&?m@&} extradd Mﬂ'(@Hh(Dl@ hﬂ[b&)rcﬁﬁ): ;labeﬁlaB ané¢M@M§Bm&aM ﬂie soI:4
129. 22 (chl or obenzam de, & 10 06% (chl or obenzam de, ch),
126. 27 (t h‘fe@bWéﬁévaMPthSQ drymegs; |aﬁ0ﬁied 3 %:a)(63%350ﬁﬁ68(rﬁé>§91f?ny1 qhiOI&de

(pi perj.di 81 1

0. 66 PhengPhr b 1385506 *?M@bﬁw M35 o0 PRI PG R
). MZ ARG 2] 9853( l):séﬂﬁz(iﬁ)llsmﬁeaaj 38 8z, BI), 67 Q:rBBDHﬂE_’t

a) . C23H32CI N3 c.: C 55.46% H 6.48% N 8.44% ound C. 54. 9%
H. 15 6. 5R93 (d;IJ=83272'%'[z A)ernatively (63) can be synthesised in a parall el
sol uti on phase approach' (630) (20ng, 0.05 mmol) was dissolved in 2 nil

THE using paral | e h > . Ta this.sal ution dded

N hexyl amiFet%oB APPIRSIISEI fave FeEhe e]%%\é\@éﬁrred f or
30" unger Arsoluﬁ@hlo@ [DY‘!—Uhﬁ)r@-gﬂbﬁ}'lPEhdﬂian@?ﬁialnﬁn@]chﬁt}(ﬁ)lihlopﬁbnéam| ) and
Sodi um tri acet oxybor ohydri de ng, 0.14 nmol). The reaction was stirred

at r.t. fowlfany] dilegdedbni3. ﬂg,de@raﬂla iy d@Prehedomferm apdHceBlutienof4- to reach

H 8.5.
P coron ipstifBi ydrhifioudBRolBEH: $h 50 HblE if2LA0 GEXGORBRIRSRE |
and shakentiorgd vilgarbiisly Torel Shs The kedctibn oas \annthcﬂ atheICDNpadl thbéergp@icy mer

was rinsed extensi velé/ with DCE._ To thecf)
layer was extracted twice with HCl 2N) an twice with brine. The dried organic phase

I w Il

20 affords after evaporation of chloroform 5.8g (99.5%) of (63c) as a colourless solid: H
NMR (CDClI3) .5 7.67 (d, J = 8.7 Hz, 2H), 7.42-7.38 (m, 3H), 6.99 (d, J = 3.8 Hz, 1FI),
6.53 (t, J=5.3 Hz, 1H), 4.74 (d, J = 6.0 Hz, 2H), 3.37 (d,J = 6.2 Hz, 4H), 250 (d, J =
6.2 Hz, 4H). |
4-Chloro-N- Dmethyllbenzamide
(63)
A mixture of N-sulfonyl piperidone (63c) (3.01 g, 7.28 mmol), n-hexylamine (1.06 ml,
8.01 mmol), freshly powdered NaBH(OAc); (3.1 g, 14.6 mmol), anhydrous 1,2-
dichloroethane (150 ml), and THF (100 ml) was stirred for 80 min at 23°C. The mixture
30 was concentrated on a rotary evaporator (T, = 57°C), dissolved in EtOAc (500 m1),

25

washed (brine:K2COj; sat, 4:1; 250 ml) and evaporated to give 4.1 g of crude material.

The residue was dissolved in 50 ml hot acetone, adsorbed on silica gel, evaporated,



mer was than added 3 tines Iml NH3 in EtOH and shaken each for 10m n. The
pol ymer was washed and the conbi ned ethanolic solution was evaporated to
dryness at medium tenperature for |h using a Savant Speed Vac(r& Pl us
vacuum centrifuge. The procedure afforded in a parallel array gub d0Ve®§ as
a col ourl ess powder, which was 30 upon treatnent with HC in D ethylether
transfornmed into its HO salt. 30 NOV200&® 51 The bel ow |isted conpounds
(desi gnated as Exanple No.) were prepared in a si m'Iar way by foll ow ng

pounas - it S st R RA S EpRl ol it A AR TR LR 05T o

643- et hOX%SMéOHszC%XiSB) Ther¢Hrbm@fdgrab 18407 18pERED neﬂradg(s&l%) of the
| f onyl ] benzgl }-am_no) pi peridin-1- ﬁ/ l;sul fonyl h| en- 2 rret hyllllzbenzam de
653- net hox{lasqopndaryzning as Asthits solids, FHYYRY ABBINAG0) 9. 7 tJ 5.8 Hz, 1H),

| met hyl d )
b4 chl of o ROTVBY LT 71 hegto Py Tl KpY Flam E2 iy LS 0 g 2430, 35,
1-yl]sug f omﬁs}(ahrerigﬂyl ZHEBtBB' (HegUzani deiz, 2H), 3.60-3.00 (br. s, 1H), 2.49 (ddd, J
674-chl oro- N-[( 5 I am n pi peri din-4.7295. 52484482
1-yl ] sul f oAyt Pe ﬁt {’Ig tZHV’I(} eﬂ§§rﬁ1€pe-H) 2.44-2.38 (buried m, 1H), 1.82 (dm, J

684- chl - 189,

Tonyl 1t L?e&b[?(é? iﬁ%% &%‘% T 2088663 (. 7 aﬂ%‘?kﬁh géfﬁgﬂ%@é@%%&%g%@%%o
(dodecy! anig:))p I1§6I46C{th‘io;ihen¥,| ¢:§)un3@mykdm@ﬂoesnz&nmué renhy 3 Bedephetee, CS),
704- chl oro N-{[5-({4-[(2-¢cycl ohex - 5. 2595. 0ab24522

| et hyl ) ami W44# (Braphers. L)) 1R 3% @ W?‘?%Zﬁ@iﬂe &4y 12982 kshivrabenzaids, fe2 &

rot byl 1o 0} SR CRickp Rt & A3 PIMIOe, o). 52.53 (pingidine,

724- chl or oc4y, 4697 ((néxﬂb (4UR)1- q:ipmdmh@@y&@d)mw Qh&'ﬁ?ﬂ-mz) 31.21 (piperidine,

ethyl ] am nolpiRer A i) sid By, 2658 ey ly! 4566 sty 33T vty ).
M/Z APCI : 498 (M+1), 496 (M—1). Anal. HPLC: R.t = 5.00 min (method
a).Ca3H3,CIN3O5S, Cale.: C: 55.46%. H: 6.48%. N: 8.44%. Found: C: 54.19%, H:

15 6.52%, N: 8.22%.

Alternati.vely (63) can be synthesised in a parallel solution phase approach:
(63¢) (20mg, 0.05 mmol) was dissolved in 2 ml THF using parallel synthesizer
Qﬁest®210. To this splution was added N-hexylamine in DCE (5.6mg, 0.06 mmol), and
20 the reaction was stirred for 30’ under Ar, _followed by the addition of 'acetic acid (6ul,
0.1 mmol) and Sodium tﬂﬁcetoxyborohydxide (28mg, 0.14 mmol). The reaction was
stirred at r.t. for 4h, diluted with DCE and quenched with NaHCO; (sat.) to reach pH
85 The organic layer was washed with brine, dried over MgSO, and filtered into scin-
tillation vials. To each vial was added MP-TsOH (3eq.) and shaken ovemight. The so-
25 lution was filtered off and the polymer was rinsed extensively with DCE. To the poly-
mer was than added 3 times 1ml NH; in EtOH and shaken each for 10min. The polymer
was washed and the combined ethanolic solution was evaporated to dryness at medium
tempe;eture for 1h using a Savant Speed Vac® Plus vacuum centrifuge.
The procedure afforded in a parallel array pure (63), as a colourless powder, which was

30 upon treatment with HCI in Diethylether transformed into its HC] salt.



73N-1[5- ({4-[ (1R, 2R, 45) - bi cycl o[ 2. 2. 1] hept - 2- 4. 6496. 4a508506 yl am

I no] pi peridin-1-yl}su Ifonyl)th ien-2- yl]nethyl}-4-chl orobenzam de 3 0 NOV
2805 52 744-chloro-N-{[5-({4-[(2-4.53100. 0a500498 0 NOV

pr opoxyet hyl ) am no] pi peri di n-1- yi}sul fonyl)thien-2-yl]nethyl }genZam%
75N-{[5- ({4-[ (1- adamant yl - 5. 53100. 0a563561 '

met hyl ) ami no] pi peri di n-1-yl }sul fonyl )t hpkn- 2-yl]nmethyl }-4-chl oroben zamni de
764-chloro-N-{[5-({4-[(2-pyridin-2-3.7599. 42519517 yl et hyl ) am

i no] pi per iTHenelow 13s%d doaipolmdd(defignated hd FRiNE N waBipiepared in a similar

774- chl or o- I\I-{[S-gél_- [ 5412 pi peri din-1-3.7698.5a525523 ) _

yl et hyl ) arvayd}ypidawiag the1abpve ¢ lonbprptqaole anskiising, the ForresRONKling starliggno@ri d e
784- chl or q- s[_5-({4- [ (2-5.4199. 3a526524 et hyl hexyl ) am no] pi peri di n-1--

yl }sul fomﬂ% ien- 2-yi ] met hyl } benzani de

794- chl or pEdsmpl¢ BCqnipgurddierne/| am no) pi per i di n-|186.(FPri®().ComlisAEPR_| Mass M
yl ] sul f onyl Y¥hi én- 2-yl ) net hyl ] benzam i de  [HPLC| (%) [ HPLC | M
8ON-[ (5-{[ 4- (hept yl am no) pi peri di n-1-5. 0392. 0a308508 yl ] su
oxybenzam

| fonyl }t hien-2-yl)-nethyl] \_34?@1‘ | BeRZad %,34 =551 530

813- met hoky-%& [ %ggb%ﬁg%g Jgﬁ‘lg%jefi ?f %‘i'”giar $430%P 5a552520

1-yl]sul fpnyl)tt itnyhisAE L ) tlﬁa ide :

823- et hoky- N- - 27, . 0a4s04

(pentyl am yn'o) pi[ peri Li n-1-yl]sul fonyl}thiend 2-yl)m ot hyl ] bLenzarri de

83N-[ (5- -(but vl am | din-1-4. 38466464

DI i i AR
- -(do L n-_1- .f7a (

yl ] sul fonE/I }t hi 3%[’-é-y met hy -_tgg]bgrrézgaﬁ"g%(eybenzarri de

66  |4-chloro-N-[(5-{[4-(heptylamino)piperidin- | 5.27 100.0 a 512 | 510
1-yl]sulfonyl}thien-2-yl)methyllbenzamide '

67 | 4-chioro-N-[(5-{[4-(pentylamino)piperidin- | 4.72 | 955 | a | 484 | 482
1-yl]suifonyl}thien-2-yl)methyllbenzamide

68 |4-chloro-N-[(5-{[4-(butylamino)piperidin-1- | 4.41 | 100.0 a 470 | 468
yllsulfonyl}thien-2-yl)methyllbenzamide

69 4-chloro-N-[(5-{[4- 6.59 | 100.0 a 582 | 580
{dodecylamino)piperidin-1-
yl]sulfonyl}thien-2-yl)methyllbenzamide

70  |4-chloro-N-{[5-({4-[(2-cyclohexy- 5.25] 95.0 a 524 | 522
lethyl)amino]piperidin-1-yl}sulfonyl)thien-
2-ylimethyl}benzamide

71 4-chloro-N-{[5-({4~[(cyclohexyl- 4,87 1 100.0 a 510} 508
methyl)amino]piperidin-1-yl}sulfonylthien-
2-yllmethyl}benzamide

72 |4-chloro-N-({5-[(4-{[(1R)-1-cyclohexy- 5.03 | 100.0 a 524 | 522
lethy/lamino)piperidin-1-yl)sulfonyljthien-2-
ylimethyl)benzamide

73 N~{[5-({4-[(1R,2R,4S)-bicyclo[2.2.1]hept-2-] 4.64 | 96.4 a 508 | 506
ylamino]piperidin-1-yl}sulfonyl)thien-2-
yljmethyl}-4-chlorobenzamide




853- net hoxy- N-[ (5-{[ 4-4. 63100. 0a536534 (nonyl am i no) pi peridin-1-yl]su

| f onyl )t hi en-

(decyl am no) pi peri din-1-yl]Jsulfonyl)th ien-
2005 53 87N-[(5-{[4-(ethyl am no)pi peridin-1-2.6099. 9a438436 y
ien-2-yl)nmeth yl]-3- nmethoxybenzanm de s,
88N-{[5- ({4-[(2-cycl ohexy 4.9192. 0a520518

2-yl) et hyl ] benzam

2-yl) et hyl ] benzam de 863- met hoxy- N-[(5-{[4-4.9099. 9a550548

suPﬁY)ny }th

| et hy| )a ] nn'l n| nnLl ch n 1 \l| Iqu_f nn\ll \1' hiep-—2-v11npt l\l! 1. . methoxvbenzam
i de 89N ([ 5-FH( 4] g” [ 93 HaBhtefy| ~ a |00 [ 498
| et hyl ] anj no} pi | %%’ ﬂ’g{j . L%thn- p- y| }met hyl ) - 3t met hoxybenzani de
90N-{[5-({4-[ (I % 5 - 2- 41 2995| 4a504502
yl am no] pi-peri-di - - thyll-B-m et hoxvhenzamlde
913- et hoxy'-7§|—{['g-{ [ radmey 11 Eﬁq&@ pF oPoK %y | )am | A pi P i din-1 -
yl }sul fonyl )t hi ¢ np,%'jq P Jcs ¥|' g ypiien®
92N- {[ 5- ([ 4- [ (1 TBRETHS 558556 et hyl ) an
i no] pi per' in-14v|llsyl fnn\/I \'r h| en- 2- \/I 1 nethvllt 3-mlet hnyy en zam de
93N—{[5-({4-—7F(3 chjorg 54 ER-Pyridin-at et pFo| $2fi o] Pi peP1%| M- yi}s u
| fonyl ) t hli en- 2- gsilﬁpﬁ%nogpn@rud%éfmkwg 9.3 de
943- met hoxy- N-{ }P hol i n- 4- 3. 3091. 2a537535 -
yl propyl )lanino] t)l peridin-1- yllsulfonyl)thilen-2tyl]lnmethyl}lhenzamide
953- et hoxy 7R { 450'§$r2 N(g({ﬁw@1pla}aquﬁ1§ '%94 OBE5885 | & | 525| 523
. Di i s :
yl et hyl ) dmi no] pé%metmben njd% rYisHipnyhthieen.  2-\y1 | net hyl } benzai de
78  |4-chioro-N-{[5-({4-[(2- 541 99.3 a 526 | 524
ethylhexyl)amino]piperidin-1-
- |yl}suifonyl)thien-2-yljmethyl}benzamide
79  |4-chloro-N-[(5-{[4-(octylamino)piperidin-1- | 5.57 | 100.0 a 526 | 524
yl]sulfonyl}thien-2-yl)methyl]benzamide
80 N-[(5-{[4-(heptylamino)piperidin-1- 5.03| 92.0 a 508 | 506
yllsulfonyl}thien-2-ylymethyl]-3-
methoxybenzamide
81 3-methoxy-N-[(5-{[4-(octylamino)piperidin- | 5.30 | 79.5 a 522 | 520
1-ylJsulfonyl}thien-2-yl)methyl]benzamide
82  |3-methoxy-N-[(5-{[4- 437 | 93.0 a 480 | 478
(pentylamino)piperidin- 1-yl]sulfonyl}th|en-
2-yl)methyllbenzamide
83  |N-[(5-{[4-(butylamino)piperidin-1- 4.07 | 93.3 a 466 | 464
yllsulfonyljthien-2-yl)methyl}-3- '
~|methoxybenzamide
84  [N-[(5-{[4-(dodecylamino)piperidin-1- 6.39 ] 86.7 a 578 | 576
-~ |ylJsulfonyl}thien-2-yl)methyl]-3- '
* |methoxybenzamide
85 3-methoxy-N-[(5-{[4- 4.63 | 100.0 a 536 | 534
‘|(nonylamino)piperidin-1-yl]sulfonyl}thien-
~|2-y)methyl]benzamide
86 |3-methoxy-N-{(5-{[4- 490 99.9 a 550 | 548
(decylamino)piperidin-1-yijsulfonyl}thien- :
2-yi)methyllbenzamide




963- met hoxy-N-{[5-({4-[(2-pi peridin-1-3.4089. 7a521519

yl et hyl ) am no] pi peri din-1-yl }sul fonyl)thien- 2-yl]nethyl}benzam de
97N-{[ 5- ({4-[ (2-et hyl hexyl)am no] pi peridin-1-5.1098. 4a522520 yl}s

ul fonyl)th ien-2-yl]nethyl}-3- nethoxybenzam de 98 30 NOV 2005
N[ (5-{[4-(hexyl am no) pi peridin-1 -4.6592. 9a494492

yl 1sul fonyl }thien-2-yl)nmethyl]-3- | nmethgxybenzam de 3 0 Nov 2005 54
993- met hoxy- N-[ (5-{[4-({2-[3-(trifluo-4.07100. 0a582580

romet hyl ) p hJ;-n\/ nn\ nipneridin-1-

yl ] sul fonyl }&hi d (S ﬂ%ﬁﬁﬁgrﬁlde 260|999 | a | 438| 436
1003- et hoxy- N- ( %:ﬁfig *“‘2 Y I-3.7310. 0aE2852%
phenyl ) et hyQam | el- \/Ij QII| f onyl] n-2-yl lnpethlyl enzamlde
1013- et hoxyBaN- (| 62100 Jé%o@é-@ a |520] 518
phenyl cycll opr opyf qu Fg& PF’LTO”V len--
yl ) sul fonyl ] t hi dA-AGWid; 8H§aé?f?%e
1023- et hoxy N-{{[ 5- ({4 [(1 napht hyl - 3. 6694. 9a553548 .
rrethyl)a'nnlmlprldun vIlquLfnnMIthpn- -yl lnethyl Yhenz
di n-1-

de
1033- et h xyﬂgh{ %;' J@V@f@fﬁb 0a528526 ﬁﬁ%n?ﬁ-ﬁropyﬂa B pPLRer i

| | f | tr g yihiRe-2-
>1/oius\pu({5- )?Z %[' WE“ (gxﬁ 80a53052

phenyl ) et ﬁyl]am no}pl peridin-1- yl)s u Ifonyl]th ie p-2-yl}nethyl)-3-

(o8

met hoxybepzanm de_1053- m=t haxy- N {[5- LLA [(3+3. 68100.10a5285P6 phen
yl propyl ) ani o] LN%E?r(i{‘b 1R.3B.45)-bieyiglof2emh q}g‘zﬁttﬁ 29| 9pFnet hg/| } bR AnRR

l\_\m

106N-{[5- ({4-[(2/ Yilfonyl) "0a4B448p
pyl )ain'[ no E)i p[e§| rﬁgﬂﬁﬁ Tg%g’?g%m hi en- g- ByI ] pret hy|l } - 3- et ho xybenzg

krri de

91 3-methoxy-N-{[5-({4-[(2- 416 91.3 a 496 | 494
propoxyethyl)amino]piperidin-1-
yi}sulfonyi)thien-2-yljmethyl}benzamide

92  |N-{[5-({4-[(1-adamantyl- 5.04 [ 100.0 a 558 | 556
methyl)amino]piperidin-1-yl}sulfonyl)thien-
2-yllmethyl}-3-methoxybenzamide

93  |N-{[5-({4-](3,3- 3.87 | 89.0 a 512 | 510
diethoxypropyl)amino]piperidin-1-
yl}sulionyl)thien-2-yljmethyl}-3-
methoxybenzamide

94  |3-methoxy-N-{[5-({4-[(3-morpholin-4- 3.30( 91.2 a 537 | 535
ylpropyl)amino]piperidin-1-
yl}sulfonyl)thien-2-yijmethyl}benzamide

95  |3-methoxy-N-{[5-({4-[(2-pyridin-2- 3.37 | 94.0 a 515 513
ylethyl)amino]piperidin-1-yl}sulfonyl)thien-
2-yllmethyl}benzamide

96  |3-methoxy-N-{[5-({4-[(2-piperidin-1- 3.40 | 89.7 a 521 519
ylethyl)amino]piperidin-1-yl}sulfonyl)thien-
2-yilmethyi}benzamide

97  [N-{[5-({4-[(2-ethylhexyl)amino]piperidin-1- | 5.10 | 98.4 a 522 | 520
yl}sulfonyl)thien-2-yljmethyi}-3-
methoxybenzamide

98  N-[(5-{[4-(hexylamino)piperidin-1- 465 929 | a 494 ) 492
yllsulfonyl}thien-2-yl)methyi]-3-
methoxybenzamide




107N-{[5- ({4-[(2- hydroxyet hyl ) am no] pi peri di n- 2. 4758. 6a4540

1-yl }sul fonyl)thien-2-yl]nmethyl}-3- nethoxybenzam de

108N-{[5-({4-[(2-[1, 1" -Dbi phenyl ]-4-4.4896. 7a590588

yl et hyl ) am no] pi peri din-1-yl }sul fonyl )t hien- 30 NOV 2005

2-yl ] met hyl) - 3- met hoxybenzam de

109N-{[5-({4-[([1,1 -biphenyl]-3-4.2492. %a576574 yl net hyI ) am no] pi peri di n-|
- yl}sul fonyl )thl en- 2- yI ] met hyI }- 3 rret hoxybenzam de

1103- net hgxy o1 8921 ety ragem

o] pi peridifn ?Lg Is%tt%;. X gf‘r’]é{*,ég,ﬁ ')M grﬁﬁ,myl ?@Zm;acr)n de 30 E%Q\/ 288% 95
1114- chl orjo- N- [(@ﬂs{,_[jf@n b m?d 7a4ﬁb7495 yl am

i no) pi perildi n-1-iyl']su’l fonyl th ien-2- yl) r’r#t hyl|] benzam de |1

224" chi or ¢- N-({5 [(4 {[3 (1H—| mdazol 1-3. 6¢92. 12522520
y|)pl’0py|]a| _ yi_]_tlli B2yt et ) TZ ol
113N ({5-[|( EP - ){ n__ 285185718 | 86 526
yl) propyt Jjanm no &iﬁﬁrwd] -yl

v“@f

béhzbiﬁn.danyllth i en-2-yl } et hyl) - 3-
1AN-{[5 henyl ] 14-4.5185. 04576574 y|

L3E§§I ?g;gg@ |y1 é, o) |5|2-§||G§'é'2tc zam de
nm;dé petidi|nyl}g ulfony) -2-

met hoxybenzam dq

met hyl ) amg
1154-chl ono uiRI—{[

r omet hyl ) sul f on é&@i’bﬁ(@ | @

t hi enyl ] ngt hyl }q
1164- chl ofo- N- _[(5 {[4 (propyl am no) 1- 3. 75100. 04457455 pi peri dinyl]su

| fonyl }- 24—tk i rratd

1_132¥c}§1| oqo%[(éﬁ %ﬁ’r‘(’% prﬂ ﬁ‘yg |?§nﬂh?e% BE3ye¥y | @ |50 548
2-yljmethyl}benzamide :

103 [3-methoxy-N-(5-({A(2- 356|1000| a |528| 526

phenylpropyl)amino]piperidin-1-
yl}sulfonyl)thien-2-yljmethyl}benzamide

104  |N-({5-[(4-{[2-(4-hydroxy- 3.02{ 100.0 a 530 | 528
phenylethyl]amino}piperidin-1- '
yhsulfonyllthien-2-yl}methyl)-3-
methoxybenzamide

105 |3-methoxy-N-{[5-({4-[{3- 3.68 | 100.0 a 528 | 526
phenylpropyljamino]piperidin-1-
yl}sulfonyl)thien-2-ylJmethyl}benzamide

106  |N-{[5-{{4-](2,3-dihydroxypro- 2.42 | 100.0 a 484 | 482
pyl)amino]piperidin- 1-y|}sulfonyl)thlen-2-
yllmethyl}-3-methoxybenzamide

107  |N-{[5-({4-[(2-hydroxyethyl)amino]piperidin-| 2.47 | 58.6 a 454 0
. [1-yl}sulfonyl)thien-2-yljmethyl}-3- ‘
methoxybenzamide

108 [N-{[5-({4-[(2-[1,1-biphenyl]-4- 448 96.7 a 590 [ 588
ylethylamino]piperidin-1-yl}sulfonyl)thien-
2-ylmethyl}-3-methoxybenzamide

109+ |N-{[5-({4-[([1,1-biphenyl]-3- 4.24| 92.6 a 576 | 574
lyimethyl)amino]piperidin-1-
yl}sulfonyi)thien-2-yllmethyl}-3-
. . |methoxybenzamide

110 |3-methoxy-N-{[5-({4-[(2-thien-2- 3.78] 92.1 a 520 | 518
ylethyl)amino]piperidin-1-yl}sulfony!)thien-
2-yllmethyl}benzamide




romet hyl ) sul f onyl ] benzyl } am no) - 1- pi peridi nyljsul fonyl}-2-

t hi enyl ) net hyl ] benzam de 1184-chloro-N-{[5-((4-[(3,4-2.9186. 0b536534

di hydr oxybenzyl )am n]-1- piperidin yl}s ulfonyl)-2- 0 NOV 2005

t hi enyi ] net hyl } benzam de 119net hyl [{21-[(5-{[(4-3.7297. 0b57056§

chl or obenzoyl ) am no] net hyl }-2- th ienyl )§ul fonyl]-4- '

pi peridi nyl } (hexyl)am no] acetate 120t ert 2but yl [{1-[(5-{[(4-4.1899.0b612610
ch | orobenzoyl)am no]nethyl }-2- thienyl)sulfonyl]-4- piperidinyl}(hexyl)am

i no] acetatle 1P1] g‘l—c[il_(ﬁ&l‘{-[(ﬁ-{;%hﬂi-tmia;ble?yzoyI ) arfi4g@] risthyl } a3. qo% 04886554
2-th ienyl Esul f oY RpIng)pipsTigief ydEuRgnYthinma; | )é}m' nﬁo] acelic acid 3# NOV2005 56
Exanpl e 120 ( Prot/g¥ofteylpenzamideschenes 2 & 7)|: Pileparation of Etlhyl 2-f

f4- (hexyl am no) pilperidin-1-yilsul fony11l-5-{ [1(3{net hoxy-
benzovl ) ar i ntd rrq%-hylbI}Otl‘h({&ﬁMﬂéﬂ-BMéabekyl at|8661227 5 a 522 | 520
Di al | vl -t hj ophen-{)pyenyiantindipinerigia-1-122a) A sqgl ution of _
2- ani nonet hyl - t hil\disHémaltpis2agethgbenzamite and i| Pr2NEt (140 g,| 1081 | nmmol)
in CH2C12 |(11) s placed in a 3-1 flask equi ppéd with a cdndenser and an
effi- cient magnetic agitation. Allyl bromide (115.7/g, 454 nmol) was
added, wher eufson |N{te-[(4n{iad@Hamighzol-¢x ot her m c | BSa¢ta6en spantarfaelesySrjached
h

the refl ux| t enpendrmryllaafinadpipidin:1-10 The mi xture was|stirrgd overni ght (16
h), washed (NaHCPdsgignyljthign-gnépethdl$-ed (MySP4), |- and|concerftratled. The
resul ting |oi | wadMePpyEe®amieer silica gel (Et Ohc: hekane 1:14). |The
filtrate wastitongeAE+(Et[¢t1aihenyiiel-fi | trati onasas as5@peat ad t{cc7af|f 674 70. 3 g
(80% of tlhe ti timetiyianino-awipeddiapd}saiobylp@n{yel fow oll, cldgan By NVR| i H
NMR (CDCL3) 87. 28hienylimethyl}l-3jpetipxgbenzamigp) . 6. 98| (br.{dd, J3 5.1, 2.8 |Hz,
111), 6.94-6.92 (m 111), 5.99-5.86 (m 15 2H),|5.2915.18 (|m 411), 3. 85
(s, 2H), 3.16 (dd, J = 6.3, 0.9 Hz, 4H). |

5-Di al | yl gm maEretdshioroM-{iptieli{@-fsiot f ony] chhiaoe) @8.0( 122k) A 5881|ut8dn |of t he
al |yl -protlect ed {romeibitsutionylladiaglethg)emingl-132/1 ninol ) [in Et 40 wds

' . piperidinyl}sulfonyl)-2-

thienyllmethyl}benzamide

116  |4-chloro-N-[(5-{[4-(propylamino)-1- 3.75 | 100.0 a 457 | 455
piperidinyl]sulfonyl}-2- 1
thienyl)methyllbenzamide

117  |4-chloro-N-[(5-{[4-({4-[(trifluo- 377 99.0 b 637 | 635
romethyl)sulfonyllbenzyl}amino)-1-
piperidinyl]sulfonyl}-2-
thienyl)methyllbenzamide

118  {4-chloro-N-{[5-({4-[(3,4- 291 86.0 b 536 | 534
dihydroxybenzyl)amino]-1-
piperidinyl}sulfonyt)-2-
thienyljmethylibenzamide
119 {methyl [{1-I(5-{{(4- 3.72| 97.0 b 570 | 568
chlorobenzoyl)aminolmethyl}-2- : :
thienyl)sulfonyl]-4-
piperidinyl}(hexylyaminolacetate

120 (tert-butyl [{(1-[(5-{[(4-{ 4.18 | 99.0 b 612 610
chlorobenzoyl)amino]methyl}-2-
thienyl)sulfonyl]-4-

piperidinyl}(hexyl)aminolacetate

121 |[{1-[(5-{[(4-chlorobenzoyl)amino]methyl}- | 3.60 | 96.0 b 556 | 554
2-thienyl)sulfonyl]-4-
piperidinyl}(hexyl)amino)acetic acid




cooled to - 70C by neans of an acetone/dry ice bath. A solution of t-BuLi
in pentane 20 (21.38 ml, 1.5M 32.1 nmmol) was added over 2 m n whereupon
the internal tenperature nonmentarily rose to -50C and the m xture turned
orange. After 10 min., SO2 was bub- bled for 2 min, which | ed to0tNow 2005

i mredi ate formation of a thick precipitate. The reaction was allowed to
reach 0C, and a suspension of NCS (4.63%§, 32.1 nmol) in TEF (20 nil) was
added, whereupon the slurry turned purple. After 45 min at. r.t., the

i Xt ur e WeBxatiplel 12200Pe 4t RORI L. SiebBchéineé 2@ 7 t h Et OAc. Evapor ati on,

dilution wth Et OAc. hexane 1:5 and firltratiron over Si02 gave 5.0 g (53%
of the tit¥mepasefionafEthvhlolifdhe -.Lw‘ piperidingd |y 3104 B ar] methe

wi t hout f i fi i f 5(14d|oxa8azasp|ro
f4.51 dect%-hg&}@ o 1%9 '% 52e 30 122c Procedure A (from
the isolated sulfonyl chloride (122b)). A solution of (122b) (5.84 g, 20
mrol ) isn Qbialld-thésphend?-elindt byl@ﬁmgrlmi)r eated with 1, 4 di oxa 8 3 0 NOV 2005
57 azaspi ro[4 5] d@&;ane (2.8 i and_Et 3N nmol ), and

var med t o 4 3olugon 2199mﬁpﬁletfml1ﬂueplme\xﬁ f =P Znmmol encirf ?rz@tdﬁﬁ%s,d% K- up

g(ggl\?gchge%m?Bgé/a o‘dfCIf hgﬁﬁ% IPZ& gsﬁ%gﬂ?n%%gg a?ig%d gﬁ)t?% cﬁ%{ﬁés o?ﬁ&ﬁge%ﬁg).

Procedur e dienf hragareid 2giedtionwiAllybbdoniide IASI08, 4% rhinel)swhd added, whéreupodethe
(1226). A soI utlon of the allyl-protected thléphene (1a) (29.1 g, 150
mol ) i n ERedsTataly oexgt eFC Frartongpontagearsdyraghed the reflyg E@P?é% FT dslk

inacotondl ST a8 et e AR nighU 1S ) pA ReOT ke, iy (fat=ST0S ),

150 mmol) andsombuhﬂnitemh@‘he&sulﬁng\mmmmmreﬂ lo@er silier gesll(Et@Ap&:enﬁmrleﬁl)rrﬁTmn
tarily rose to -64C and th xture turned pin Af (20 g,
312 n¥m|) fﬁ%lﬂe YASAOPEENIERY ﬁ%hﬁﬁ“aﬁﬂ?ewwg% [?r?ﬂ% r?z%lg (g%}o (torgd
b | aci ng; t i q;ﬁﬁe fﬁ@ﬁ'ﬁt

m'yxf ure, a}ﬁ%ﬁﬂﬁgﬁnﬁ%ﬁéﬁeddﬁto g’lﬁa}% IgS IF C% btr}e wax was all oweBgSt {;510'&,

room t enper=a$ .0z, AEE), 6213. (bﬂdﬁluﬁﬁeﬂﬂb,lmmt 1H§;$ 4436.925(mg, 125 6.996.8% (ms

added, and_stirrin nti nued_overn wher eupon_the slurry turned
pur pl a5 THED3- %9@28%4@4%%?@@!2@’@ Wé‘givdl‘a§§’)9-93£@ e precipitate was
carefully washed with CH2C12 (2 x 300 nil). The eonbi ned organic | ayers
were cooled to OC un- der As, and treated with a solution of

1, 4- di oxa-58PmigkmiinométtH] deopimme(25ulfony] cHiedde (A2¥) and tri et hyl am ne (19.7

, 194 | 12 Af , i hed
D Naiocs o A Soltiion eSS AT PP ohe Ba) f e i L i Dan eS¢ (839
of the ti thEled b I OOBDILYamamsYElh AbiBhd/ary icb DR A QBRI 87~ BEL{ periand 8 H2.,

20 (21.38 ml, 1.5M, 32.1 mmol) was added over 2 min whereupon the internal temperature

momentarily rose to —50°C and the mixture turned orange. After 10 min., SO, was bub-
bled for 2 min, which led to the immediate formation of a thick precipitate. The reaction
was allowed to reach 0°C, and a suspension of NCS (4.63 g, 32.1 mmol) in THF (20 ml)
was added, whereupon the slurry turned purple. After 45 min at r.t., the mixture was

25 - filtered over SiOs, eluting with EtOAc. Evaporation, dilution with EtOAc:hexane 1:5 |
and filtration over SiO; gave 5.0 g (53%) of the title sulfonyl chloride (122b) as a pale

brown oil which was used without further purification.

30

Procedure A (from the isolated sulfonyl chloride (122b)). A solution of (122b) (5.84 g,
20 mmol) in CHCI3; was cooled to 0°C, and treated with 1,4-dioxa-8-



111), 6.90 (br. d, J= 3.4 Hz, 1H), 5.92-5.79 (m 211), 5.33-5.16 (m 4H),
3.93 (s, 4H), 3.78 (s, 2H), 3.21 (t, 5.7 Hz, 411), 3.13 (d, 6.2 Hz, 4H),
1.81 (t, 5.7 Hz, 4H). 25

Et hyl | 5-[ (di al | vl ami no) met hyl | - 2- (1, 4- di oxa- 8- azaspi m 4. 51dec- 8 0vN&\u12805ny| )
t hi onhene- 3-carboxylate (122d) A solution of the sulfonam de (122c) (3.36
g, 8.43 mmol) in THE (120 mM) was cooled57to -78C and treated with t-BuLi
(7.0 nil, 1.5Min hexane, 10.5 nil). After 5 mn, the mxture was

canul ated | : 100 i+ Ol | TaVRTISY hl o
30 rofor rra'ta%{S ?16@%%9%6%%%&5 nﬁ??ﬁﬁhg%ﬁgﬁgggkﬁ% %la)sl'(ﬁe rel?at’gd?ﬁdgélmr%nw;}t%rz g was
al | owed t o°Car i tun- Bil@Gtioveith PO Aaftioq md)) staod 28 & cok-epriNghiCOsTsae; biineur e

was concen ed o rotary eyaporator and djluted with c.(250.m).
St andar o whlaes) Rsbomogebg UG CRo i ighesty hheGem of the it

chr omat ogr gpRiBsnidELSACotsleagkane 1:4) afforded 1.48 (379 of the title
ethyl ester: 111 | NTMR ( DMO- d6§< 87.36 (d, 111), 5.98-5.82 (m 211),

5.32-5.47 (m 411), 4.33 (q, J = 7.1 Hz, 2H), 3.92 (s, 413), 3.85 (s,
T 602 phasepute By ¢33, pinoy S81eess afmbSiitonT elepidi1288) A'sonselon

2-(1,4-dio 28RS 5 l(sail 3 OE{4h0 o 1;]9)4;‘, m nol -
met hyl } t hi gﬁfrl]’gr?g- 3- c%%%%gglﬁé eﬁ% glzage()éyi%glggt}?%ﬂﬁ giﬁ?he etgﬁgléﬁgst er El(§122d)

(1.47 g, 3plkeedimot )l-lthrteronBAl flatk (thegno®e®Y, argonsisyptitm @HXQ} higtBMddgoledis

d d by b i d icati Then.. 10 .Pd(PPh3)4 (2

008 el o o P e A 4 B e B PEAET IR b 0B

m xt ur ¢g Wag 580 al5e0mintdly RS addel @945 m Wheféu?% fHe3Rteal ténpGatmOmbnid 3-

(et hoxy) - benzoyl chl ori de &éooUL 2.13 mol).,, and-warned to r.t. over 30

m n. Dil u- taglyresgite 6#t©and thetmirtine tamed rinkpAfien 20 miNa SOeE2Q g1 312 hmalp;

S d ch - h t : | oh : f.f 'd ,1..0 09 of
the t1t o yinhRRea el 2O, ahe SO R RRRAT e esh oBtepRd B pikeige fld 8571 ©
7.49-7. 34 poale dhl) scale dudirlgdtlélreadton’ THe readtibn mixtrd;Ewhidihad tho®d t6 d thikk, 5. 7

Hz, 211), 4.27 (q, J= 7.2 Hz, 211), 3.84 (s, 411), 3.80 (s, _311f) 3. 24
(dd, J= 6. whitgwaXHpas alloped to veym(tggoon temperagirg)oyer 2hg & suspersion of NGS-(3§ o

o8 R ORI, B0 W Bl ey
t hi ophene- Gingsairfuopld. dhe nfik@2d yagfikered (frittedofladsh) @nd he piceipithte(WR2a)efuB§0 ng,
0,955 o) Lo s anetS i e Hestop min fO INCES ) Soigla o
LS00 2ot s AL L A0R SSBU ORI 400 an

mmol) and triethylamine (19.7 g, 194 mmol) in CH,Cl, (200 ml). After 1 h, the mixture

20 was washed (NaHCOj sat.; brine), dried (MgSO,), and concentrated to afford 53 g

(83%) of the title sulfonamide as yellow oil: 'H NMR (CDCls) §7.36 (d, J = 3.8 Hz,

1H), 6.90 (br. 4, J = 3.4 Hz, 1H), 5.92-5.79 (m, 2H), 5.33-5.16 (m, 4H), 3.93 (s, 4H),

3.78 (s, 2H), 3.21 (t, 5.7 Hz, 4H), 3.13 (4, 6.2 Hz, 4H), 1.81 (t, 5.7 Hz, 4H). |

Ethyl 5-[(diallylamino)methyl]-2-(1.4-dioxa-8-azaspiro[4.5]dec-8-
3-carboxylate (122d)

A solution of the sulfonamide (122¢) (3.36 g, 8.43 mmol) in THF (120 ml) was cooled
to —=78°C and treated with #-BuLi (7.0 ml, 1.5M in hexane, 10.5 ml). After 5 min, the
mixture was canulated into a cooled (—100°C; acetone/liquid N3) solution of ethyl chlo-

30 roformate (6.45 ml, 67.5 mmol) in THF (60 ml). The reaction mixture was allowed to

25

warm to —30°C over 2h, and then to 23°C overnight. The mixture was concentrated on a
rotary evaporator and diluted with BtOAc (250 ml). Standard work-up (H-O; brine;



25 (Ccpc13) 7.37-7.35 (m 111), 7.33-7.29 (m 311), 7.05 (ddd, J = 7.7, 2.6,
1.7 Hz, 1H), 6.81 (t,J = 5.8 Hz, 111), 4.74 (d, J = 6.1 Hz, 211), 4.31 (q,
J =7.1 Hz, 211), 3.83 (s, 311), 3.70 (tJ = 6.1 Hz, 411), 2.52 (t, J = 6.2
Hz, 411), 1.34 (t, J =7.1 Hz, 311). MZ APCl: 481 (M+ 1), 439 {0V 35

Et hyl 5-{ f (3-nethoxybenzoyl)anzinol nethvl 1-2-1 -

f 4- (hexyl ami no) pi peridin-1-vll- 30 sul f ™8yl )thi ophene-3-carboxylate (122) 3
0 NOV 2005 59 A solution of the ketone (1221) (86 ng, 0.18

ol ), n- hevybep g@dM&cmbmaa)g@@m@gqmoAcmoh@%@@wgf&aéd 145 (919Bfofol )

in 1,2-di or oet hane (3 nil) was stirred for . Dilution with

Et OAc, st athdatld eviyl lestep H\Hmmo-débamé (AMHES)98a 5183 (e RHD55.3275.(184%)

of the desj oun T, 0 i.s co unds
(desi gnat fﬂ)égﬁﬁﬁeﬁ’#ﬁﬁe@%@p@r %i(séﬁ} A2 iy B

t he above rQt L gli apb

pounds. ?qggr%ggun@g glu?%?gg gl%eﬁ'?)r 3 qNOjHPE&}%F@.CMFl
123N ( [55- {[4 (hexyl am no) pi peridin-21-yl] suI fonyl }- 4 5.2793. 6a566564
(trinethylsjlyl n-2-yl 3 benzar )
124|\L({5{§Eﬁﬂ@¢é@gﬁ‘§%§9@é fonyh) athox ghenzapme
[ hydr oxy(Rh& r‘)’ll}}ﬁ‘f%bﬂéﬂelﬁ @aﬂb‘éﬂylgfeﬂi%%t hyI ) - 3- rret hoxybenzam de

125N-[ (4- CNYOr6- 5- (14~ (hexyltamno) pr peridin-1-4.5684. 5a528526 yl]s ulfo
nyl}th i emA Qelyh¢nwlflﬂ}de}thﬂ estﬂft(lﬂﬁd)lﬁhﬁi@Bdé mmol) and NDMBA (1.07 g, 6.87

1265-[ ( 3- Met hox hyl 1-2-[4-(4- 669 640638
trifl Lgrorﬁl%ﬁ Xtﬁﬁ%‘%‘? !i%) i E‘%%ii!‘?éﬁ’?" ]élgﬂﬁgﬁ??]‘ ?ﬂ‘i’lﬁﬁ%g}@-’car boxyl i c
aci d qphy ch@meRﬁz ﬂsqng,wm BirdodY whE A RIRCR I miSER WaNSIRS & 25 C A frer

Preparati on of
[ 4- ( hept y|2amma)mmmas| coplddsta 5076, tieatadomit EyalN (626 ) 3.76-mmol) and 3-

5 Not oy (RECERYS bRTE 8adR 0GR SETE AR e veamsd o Fref ¥ 39 min. il
tion with EtOAc, standard work-up (H,O; NaHCO; sat.; brine; MgSO,) and chromatog-
raphy (EtOAc:cyclohexane 1:1) afforded 1.0 g (61%) of the title 3-methoxybenzamide:

15 'HNMR (DMSO0-d6) 9.29 (t, J = 5.8 Hz, 1H), 7.49~7.34 (m, 4H), 7.12 (ddd, J= 7.9,
2.6, 1.0 Hz, 1H), 4.66 (d, J = 5.7 Hz, 2H), 4.27 (q, J = 7.2 Hz, 2H), 3.84 (5, 4H), 3.80 (s,
3H), 3.24 (d4, J = 6.0, 5.0 Hz, 4H), 1.67 (dd, J = 6.0, 5.0 Hz, 4H), 1.26 (t, J = 7.0 Hz,

3H). M/Z APCI: 525 (M + 1), 523 (M-1).

20 thiophene-3-carboxylate (122f) |
A solution of the spiroketal (122e) (500 mg, 0.953 mmol) in acetone (5 ml) was treated
with HC1 1N (2.5 ml) for 18 h at 48°C. Dilution with EtOAc and standard work-up
(H,0; NaHCO3 sét.; brine; MgSOy) gave 425 mg of a 9:1 mixture of the desired title

_ ketone (83%) and of unreacted starting material (9%) (single spot by TLC). 'HNMR

25 (CDCI;) 7.37-7.35 (m, 1H), 7.33-7.29 (m, 3H), 7.05 (ddd, /= 7.7, 2.6, 1.7 Hz, 1H),
6.81 (f,-.-.J= 5.8 Hz, 1H), 4.74 (d, J = 6.1 Hz, 2H), 4.31 (q, J = 7.1 Hz, 2H), 3.83 (s, 3H),
3.70 (t;7 = 6.1 Hz, 4H), 2.52 (t, J = 6.2 Hz, 4H), 1.34 (t, J = 7.1 Hz, 3H). M/Z APCT:
431 (M + 1), 479 (M-1). |

Ethyl 5{[(3-methoxybenzoyDaminolmethvl }-2-{[4-(hex vlamino)piperidin-1-yl]-

30 sulfonvllthiophene-3-carboxyvlate (122



15 benzam de (127a), was prepared according to Exanple 63 and coul d be

I sol ated as col - ourless powder in quantitative yield (693 ng). MZ APCl:
423.5 (Mt1), 421 (M1). ). Anal. HPLC. Rt = 4.97 mn (matho‘?j a% g 7)
was prepared according to the protocol exanple 63 and was isoO gt QZY
colourless solidin 47%yield (12ng). 'H NVR (DVBO-d6) 9.25 (t, J= 5.8 Hz,
11-1), 7.46-7.35 (m 20 4H), 7.10 (m 2d), 4.65 (d, J= 6.0 Hz, 2H), 3.79
(s, 3H, 3.29-3.20 (m 211), 3.12 (m SO NCN 2005 60 2H), 2.58 (m 111),

v 2 aog) - Astdiorypfylie lohe (el sbid? o {8 it pe i o6, Cpgimbon, 37

synt hesi seghd NaBH{aAd)l €5 r§6>|(lBG ﬁﬁno@h@@@ﬂﬂﬂ&@@tﬁaﬁ@%ﬁlvﬂ& stidrefl €ort Blg at
synt hesi s described for 637. The fol |l ow ng conpounds (designated as

Exanpl e Not-¥- Iduigon mathapte\d, ptaedasd waik-ap E10scat. dutns: MaOoafferedabove

set out pr nd rityHPLC Gradi ent Mrl
MassMass V\A%Sctgg)@ 0{%%%81%%8%@3[54?\%@%% no) azepan- 1-38 100
a536534% 50 yl]sul fonyl}th ien-2-yl)nethyl]benzam i

1293- net hoxy-N-[ (5-[ [ 4- (pentyl am no) azepan-1-4 100 a494492 450

yl ] sul f onyThe bglew. lzstg‘d FOFEPPIAdD Bkﬁ:gnﬁed@s Exagpie- Yo Sn{e[mpl(epaxeﬁuamsm;ﬁz epan- 1

L[ (s (Vi PSERHE IR as R B0C oo RN Ky il g BB RERIIAE -

i en-2-yi ) nduads.] - 3- rret hoxybenzam de.. N-{[5-({4-[(2-cycl ohexyl ethyl)amin
o] azepan- 1- 132yl }sul fonyl )t hi en-2- yI ] met hyl | - 3- met hoxy-5. 0195. 4a534532

Example Compound Name Rt Purity | Gradient | Mass | Mass_M
No ) HPLC | (%) HPLC M+1

123 |N-{[5-{[4-(hexylamino)piperidin-1-yl]sulfonyl}-4- [ 5.27 | 93.6 a 566 ) 564
(trimethylsilyl)thien-2-yljmethyi}-3-
methoxybenzarmide :
124 |N-({5-{[4-(hexylamino)piperidin-1-yl]sulfonyl}-4- [ 4.73 | 61.0 a 600 | 598

[hydroxy(phenyl)methyljthien-2-yl}methyl)-3- :

methoxybenzamide

125 |N-[(4-chloro-5-{[4-(hexylamino)piperidin-1- 4.56| 84.5 a 528 | 526
yl]sulfonyl}thien-2-yl)methyl]-3-
methoxybenzamide

126 |5-[(3-Methoxy-benzoylamino)-methyl]-2-[4-(4- |4.66| 93 a 640 | 638

trifluoromethyl-benzylamino)-piperidine-1-
sulfonyl]-thiophene-3-carboxylic acid ethyl es-
ter

10

Example 127 (Protocole N: see Schemes 1 & 7)

methoxy-benzamide (127)

The corresponding 3-Methoxy-N-({5-[(4-oxoazepan-1-yl)sulfonyl]thien-2-yl }meth y1)-
15  benzamide (127a), was prepared according to Example 63 and could be isolated as col-

ourless powder in quantitative yield (693 mg). M/Z APCI: 423.5 (M+1), 421 (M-1). ).

Anal. HPLC: R.t = 4.97 min (method a).

(127) was prepared according to the protocol example 63 and was isolated as colourless

solid in 47% yield (12mg). H NMR (DMSO—dG) 925, J=5.8 Hz, 1H), 7.46-1.35 (m,
20 4H), 7.10 (m, 2H), 4.65 (d, J = 6.0 Hz, 2H), 3.79 (s, 3H), 3.29-3.20 (m, 2H), 3.12 (m,



benzam de N-({5-[(4-{[(1 R -1-cycl ohexyl ethyl]-

133am no}azepan-1-yl)sul fonyl]thien-2-yl}nmethyl)-3-4.76100. 0a534532 net ho
-benzam de N-{[5-({4-[(1 R 2R, 4S)-bicyclo[2.2.1 ]hept-2- V. 2

134yl am no] azepan- 1-yi } sul fonyl )t hi en-2-yl ] et hyl }-4. 83100. 0a%98§016 qg?rret ho
benzam de 3-net hoxy-N-{]

5-({4-[(2- propox%(gt hyl )am i no] -
135azepan- 1-yl }sul fonyl )t hi en-2-4.22100. 04510508 |I neth | benzam de
N-{[5-({4-[(cycl ohexyl net hyl ) am no] azepan- 1-

136yl } sul f 2HY,2.58 (e 189.\3.4E0 RHD), 1 F5nket, 23Ry 1 44622000 0E2) 9185 (helhwaif He,

25(75;5} gfjlllf %@Wﬁ%‘%gﬁ%mmﬁi%hgig I5 -11100 0a572570 benzam de

3-met hoxy-N-{[ 5- ({4-[ (3-norpholin-4-yl propyl) -

138ami no] azepan- 1-yl ) sul fonyl )t hi en-2-yl ] met hyl }-3.55100. 0a551549 benzam de

3 met hoxy- MltefiivEly, (127) ogn bd syntResidedtin yl pasatiehsqlutid¢iBphase approach according
‘razepan- 1-yl }sul.fonyl ) thi en-2-3. 38100. 0a529527 nmeth | benzam de

3- et hoky- f@-%f’&?y’(‘t{}ﬁsﬁs@f&cﬂbﬁg?ﬁ’ c(ﬁgl *1-yl et hyl ) -

140am nol aagpRIcky lSipoaRal t:hsfReday ELRHIENG) FeA4pRPaRATR I FaAIRENZaM de

N {5 ({4 (TS he%% amodlngﬁafz:ega KEEDING) wefd D P

yl ) sul f onyfashionexecgrdjng mhhglb(}ve?»etremﬂmﬂgocélemloo. 0a536534 benzam de 142

IN-US-[(4-{[3-(1 Himdazol-1- | ro | amno -3.32100.0a532530 3 0 NOV 2005

61 azepan-1 -yl)sul fonyl]thien-2-yl}nmelhyl)-3- methox benzam de

1434- chl of®dW-(5-{[ 4- (he%tb%o%gg@%azepan T- VT hevmee] T, OpedBht? Fasul 100

thien-2- [ rladpl | hpnmm HPLC | M+1.

1444- chl ot o oty-Nel 63-{f4- ety laolinezazppan-1~ y | |- :
1%_ yl]su onyl}t |en-2-yl)methyl]benzam|de 55"38 100.0 a 536 534
129 3-methoxy-N-[(5-{[4-(pentylamino)azepan-1- 4.45 | 100.0 a 494 492

ylJsulfonyl}thien-2-yl)methyllbenzamide

N-[(5-{[4-(butylamino)azepan-1-yl]sulfonyl}thien- 414 | 100.0

130 2-yl)methyl]-3-methoxybenzamide a 480 478
N-[(5-{[4-(dodecylamino)azepan-1-yi]sulfonyl}- -

131 thien-2-yl)methyl]-3-methoxybenzamide 6.44 1 100.0 a 592 590
N-{[5-({4-[(2-cyclohexylethyl)amino}azepan-1-

132 |yl}sulfonyl)thien-2-ylmethyl}-3-methoxy- 5.01 | 954 a 534 532

benzamide
N-({5-(4-{[(1R)-1-cyclohexylethyl]-
133 |amino}azepan-1-yl)sulfonyl]thien-2-yl}methyl)-3-| 4.76 | 100.0 a 534 532
methoxy-benzamide :
IN~{[5-({4-{(1R,2R,48)-bicyclo[2.2.1]hept-2-
134 |ylaminolazepan-1-yl}sulfonyl)thien-2-ylmethyl}- | 4.83 | 100.0 a 518 516
3-methoxybenzamide
3-methoxy-N-{[5-({4-[(2-propoxyethyl)amino]-
135 |azepan-1-yl}sulfonyl)thien-2- 4.22 | 100.0 a 510 508
ylimethyllbenzamide
N-{[5-({4-[(cyclohexylmethyl)amino]azepan-1-

136 |yl}sulfonyl)thien-2-ylJmethyl}- 3-methoxy- 4.62 | 100.0 a 520 518
" |benzamide
- N-{[5-({4-[(1 adamantylmethyl)ammo]azepan -1- :
137 - |yl}sulfonyl)thien-2-ylimethyl}-3-methoxy- 5.11 | 100.0 a 572 570
“|benzamide

.. 7{8-methoxy-N-{[5-({4-[(3-morpholin-4-ylpropyl)-
138" |amino]azepan-1-yl}sulfonyl)thien-2-yljmethyl}- 3.55 | 100.0 a 551" 549
. .|benzamide
~_|3-methoxy-N-{[5-({4-[(2-pyridin-2-ylethyl)amino]-
139 “:|azepan-1-yl}sulfonyl)thien-2- 3.38 [100.0| a 529 527
- “|ylimethyi}benzamide
7 |3-methoxy-N-{[5-({4-[(2-piperidin-1-ylethyl)-
140. ‘|amino]azepan-1-yl}sulfonyl)thien-2-yllmethyl}- 3.44 | 100.0 a 535 533
" “|benzamide
_ [N-{[5-({4-[(2-ethylhexyl)amino]azepan-1-
141 yl}sulfonyl)thien-2-ylmethyl}-3-methoxy- 5.20 | 100.0 a 536 534
benzamide
142 [N-({5-[(4-{[3-(1H-imidazol-1-yl)propylJamino}- 3.32 | 100.0 a 532 530




100 a540538 630 sulfon I thien-2- | nmeth | benzam de..

1454-chl oro-N-[ (5-{[ 4- (pentyl am no) azepan-1-yl]-4 100 a498496 780 sul fon
thien-2- ()meth (]benzam de..

146N-[ (5-{j 4- (butyl am no) azepan- 1-yl ] sul fonyl }t hi en-4 10' 0a4844B8 0% 006-

| Ymeth | -4-chl orobenzam de.
1474-chloro-N-[ (5-{[ 4- (dodecyl am no) azepgn-1-yl]-6 100 a596594 660 sul fon
thien-2- | meth | .benzam de.. 4-ch ‘

| or o- N-{ [ {42 ¥el-chexy-ethyl )} amnol
148azepan-|1-yl gﬁﬁﬁgﬂg' ?‘ﬁgém'?f%ylwl)féSSBO yl j met hyi }benzani de
l\l_{[5_({4_[ 1 D na.ml-.el H [a]

149y ani nd] wep‘éuﬁ}of,%?ﬁ,g Qyﬁ(ﬁﬁﬁﬁfﬁﬁgﬁwyﬂm 1587 | 400.01/0020al582520 524

[ ——

N | A

4- chl or obemmzamWerit = LA A=01AC = Ny ryem

150pr opoxy iy [} gl ockianidlsab 15T | ] e | 9p00d. casilagae -53 fret h
| benzam de 1I51%: tnd LneR-AYATTEX Y ali o] gzepan- 5. 44100
a540538 0|114A )m?doﬁgpmg b 4i)(,ﬁ&hg]byﬂ?i%s%£hngemta4#§jeﬁ00- . a | 498 | 49

1524- chl orfo- N[N ARy eeehykh¥h] - o 100, 0a3TZ251I0 04 |

sul fonyl }th14® 24?%%%)‘14@% zﬁ?dbﬂg n ggﬂrh i &9 | 100 ) a | 484 | 482
1533- net hoxy _N-4-chloto-M-{(6i@XYodetglarenedpan Iy | - 47

¥4:'N_ sulfonyl}thien-2-ylymethyllbenzamide G'é% ]1890 a 59 594
' 4-chloro-N-{[5-{{4-[(2-cyclohexylethyl)amino]- ' :
148 |azepan-1-yl}suifonyl)thien-2- 5.28 | 95.2 a 538" 0
yllmethyi}benzamide '
N-{[5-({4-[(1R,2R,48)-bicyclo[2.2.1]hept-2-
149 |ylamino]azepan-1-yl}sulfonyl)thien-2-ylJmethyl}- | 4.71 | 100.0 a 522 520
4-chlorobenzamide
4-chloro-N-{[5-({4-[(2-
150 |propoxyethyl)aminolazepan-1i-yi}sulionylthien- | 4.57 | 100.0 a 514 512
2-ylimethylibenzamide

4-chloro-N-{[5-({4-[(2-ethylhexyl)Jamino]azepan- 5.44 | 100.0 a 540 538

D

151 14 yiysulfonylinien-2-yljmethylibenzamide

4-chloro-N-[(5-{[4-(hexylamino)azepan-1-yl]- '
152 sulfonyl}thien-2-yl)methyljbenzamide 5.04 | 100.0 a 512 510
153 3-methoxy-N-[(5-{[4-(hexylamino)azepan-1-yl]- 4.77 | 100.0 a

sulfonyl}thien-2-yl)methyllbenzamide

Example 154(Protocole D)
Preparation of 4-Chloro-N-{ [5-({4-Thexyl(pyridin-2-ylmethyl)amino]-piperidin-1-
yllsulfonylthien-2-ylimethyl }benzamide (154)

5 A solution of 63 (19.6 mg, 0.039 mmol) and pyridine 2-carbaldehyde (20 ul, 0.210
mmol) in THF (2.5 ml) was treated with NaBH(OAc)s (90 mg, 0.425 mmol) under ar- |

gon at reflux over 16h. The mixture was cooled to r.t. and the excess aldehyde was re-

moved with aminomethyl polystyrene resin (160 mg, 0.308 mmol, pre-suspended in 4
ml CH,Cl,) for 10 min at 23°C. Dilution with CH,Cl, (10 ml), filtration over cotton-

10 wool, and standard work-up (HO; brine; MgSOy) afforded 17.8 mg (77%) of the title
tertiary amine as a pale yellow oil. ). M/Z APCI : 589 (M+1), 587 (M~-1). Anal. HPLC:
R.t =5.00 min (method a, 96% optical purity (254 nM)).

In this protocol, pyridine-2-carbaldehyde could be replaced with other aldehydes, which
include (but are not limited to): pyridine¥3-carbaldehyde, pyridine-4-carbaldehyde, ben-
15  zaldehyde, cycohexanecarbaldeyde.



a 0 sulfonyl}th ien-2-yl) nethyl]benzam de. Exanple 154(Protocol e D)
Preparation of 4-Chloro-Nf

[ 5- ({4-[ hexyl (nyridi n-2-yl net hyl ) am nol - pi neri di n-1- vl V.2

sul fonyl ) thi en-2-yl | methyl }benzanide (154) 5 A sol Lt on of 6 {1962,
0.039 mml ) and pyridi ne 2-carbal dehyde (20 ul, 0.210 mmol) in THE (2.5
m) was treated with NaBH(QAc)3 (90 ngy, ©. 425 mml) under ar- gon at reflux
over 16h. The mi xture was cooled to r.t. and the excess al dehyde was re-
moved W t Hr}wﬁoncmhgybmpomc&twere@eepa@ﬁ in a(;ia@ﬂleﬂ@shﬁmmomm to thﬁmmnded
in 4 m Cl12Cl2) for_ 10 mn_at 23C. Dilution with %}

filtrati orcupertoegietERLLcopsitionsafhd Syrmanetsy & MerR. 9199@% OEHOH MySO4)

2 anciomER OGS Sk, § P10 BhRNAR RAEABENT, € 2H0d
96% optical purity (254 nM). In this protocol, pyridine-2-carbal dehyde

could be feplated wth other aldehydes, which incljude (p6tadiafg.pof 1 nted
to): pyri dpem. - car bal deh%‘é”“’tﬁ'ﬁi“ﬁh ne- 4- car baﬂ*ﬁ%‘ﬁ’y 'é“”%ﬂﬂ%"l_* venl AEHYY

cycohexangcartyg -EHI NTASIE 1o s, Fowrfg—conpoumds —wet
prepared i g3 Pah S%len[j jﬁ% )%‘Rérgg-ﬂ))( ﬁ'ég)d_he&gpc VE4.§€l a0Ul 504 O 0§§é| ¢
(HPLC condli t [ orbcenz igey et A, Ofto 100% (pOmn

MeCN, O. 097 FEAINTSH®-B R m 5@@ Tram APCT ). € EXpmnt L,orrpouncl
NameRt  HPLA%6r | Llrfr[aﬁ%dgx % }sj‘°] ok e P T 1Sss f a7.0f) Ca [ o | 588
4- chl or o- K (T 5{4-&Hiolofejiskia iesykpyeting gmehgyyT - I53am na] |
pi peri di nq 11571 }snihblpipgdidit-iyBsuliaryitisres-piyrhdthyl- § 7086 3aBRE 592 abenzsem de587
N-{[5- ({41[ benzydn&tmeidgl ) ami no] pi peridin-1-yl}q 156sulfon | thien-2+ | neth
| - 4- chl or obenzadihloioN-G3E7-[0x5§8BEi6-44dm0bthy)y-0- N { [ 51({ 4- [|hexyl
(pyridin- 3_1)5|8m:qrwyp]plpendm 1-yl}sulfonyl)thien-2-yljmethyl}- | 4.11 | 91.3 a 589 587
157am no] piper IRgNgamide | 1 g fonyl)thien-2-yl| m=T hyi¥-4 5677 589587

benzani de| 4 chitf léo(] .pgf W%F{WW%%P;" n 41yl et %% .  ess
158ani no] pi ¥ari A e RPe m'de et IRA 3 - -1 19133258953
N-{[5-({4-[buty!(hexyl)amino]piperidin-1-yl}-
sulfonyl)thien-2-yllmethyl}-4-chlorobenzamide
4-chloro-N-{[5-({4-[hexyl(3-phenylpropyl)amino]-
161 |piperidin-1-yl}sulfonyl)thien-2-yljmethyl}- 561 | 943 a 616 614
benzamide
4-~chloro-N-{[5-({4-[hexyl(2-phenylethyl)amino]-
162 |piperidin-1-yl}sulfonyl)thien-2-yljmethyl}- 547 | 944 a 602 600
benzamide ' .
4-chloro-N-{[5-({4-
163 |[hexyl(methyl)amino]piperidin-1- : 5.04 | 96.2 a 512 510
yl}sulfonyl)thien-2-yljmethyl}benzamide

D

160 5.18 | 244 a 554 552

Example 164 (Protocole B: see Schemes 1 & 8

To a suspension of R-3-pyrrolidinol hydrochloride (530mg, 4.29 mmol) and DIEA
(0.75ml, 14.3mmol) in CH>Clo/DMF 1:1 was added a solution of 5-({[1-(4-Chloro-
phenyl)-methanoyl]—amino}~methy1)—thiophene-Z-sulfonyI chloride (63b) (1.0g, 2.86

15 mmol)..At the end of addition the suspension disappeared. The reaction mixture was



mo-2-furyl) methyl] (hexyl)-

159am no] pi peri din-1-yl }sul fonyl)thien-2-yl]nethyl}-5.2990. 7a658656

4- chl or obenzam de 160N-{[ 5- ({4-[buty] (hexyl)am no] pi pe(d| n- 1 é])
a554552 54 sulfon | thien-2- 1 nmeth | -4-chl orobenzanmi de. NOV 2005

| oro- N-{[5-({4-[hexyl (3-phenyl propyl)amn no]-

161pi peridin-1-yl}sul fonyl)thien-2-yl] me@hyl }-5.6194. 3a616614 benzam de
4-chloro-N-{[5-({4-[ hexyl (2-phenylethyi)am no]-

162pi per i ditireel: (We}naighft OrO0im) BIOAD-vkry hd duelt iyl the ExcéFOeK. Anin 23 @xbaned vide

4chl or o- N 63[ hexyl (net hyl ) am nol pi peridin-1-5.0496. 2a5 10 1

sul f on )thi’lt:i( - Ohe’("ﬁ d byiyeashings m;t}ﬂ Jﬁﬁwgm& 13Y5FOVE dswersléfg:%fehenes
1 &8) Pre & r A

[ 3- (pent vl Ea}%{%})%%@% | gﬂ%k‘%tgﬂ’}f\& suﬁls(%l 'r\ﬂ 31 |"én9297%/? cflﬁuﬁl?sggor%ryde
(164) 10 ANMR (DMBO[dH-F9.34 (t, J=5.8 Hz, IH) 7.89 (d,J=8.7Hz, 2H), 7.49(d, J= 3.8

[ (3R) - 3- hvdroxypyrrolidin-I-ylisulfon }th| en- 2- rreth | | benzam de. 1(
642) Tch a Hockbhdion(d 763 aﬂanm b1 it Boriah 5{5’6‘@141‘14112@)mml)

?Ed(? (E:hAI oﬁr'§§z(§%dr—l 5}?1—]@"@%0{, ho'f'%%‘%#’)éﬁ?ﬁﬁ?g rie1 S onyfr?1f >

chl ori de ($@R)L.40L16D (12 59, uszmmn 401 (Ve Es8 Dlvagdi L on Che suspensi on
di sappeared. The reaction m xture was 3 NOV 2005 63 stirred overnight.

100m Et OAc were added and the excess of am ne was extract ed W|th HC1

benzam de N-{[5-({4-[[(5-bro
ul f
(

(1IN),

MySO4  and—Ev 162 ; 59. 9

col ouriess foam H NIVR (DI\/BO de) 59 34 (t J= 5 8 Hz 111) 7, 89 (d J=
8.7 Hz, 2112 7049dJ—385Hz 111hz755 ,J-87Hz 211 713
(d, J = 3.4t+80°Ciaxglylchlagidle (36mg, O-28mmol}was digsplved jn gy CEL2Cly, While

211), 4. 16561, 0% daimol wids atided sloy. 2P sohﬁlcﬁx%és@m%ewndeﬁﬁ ?or?isﬁﬁn&fgs.
(164a) (100mg, 0.25mmol) was dissolved in 2ml CH,Cl,, and this solution was added
dropwise to the above reaction mixture at ~80°C. The reaction was stirred for 15° at low

15  temperature, before DIEA (0.21ml, 1.25mmol) was added. The reaction was stirred at —
80°C for 30 minutes and allowed to warm to t. during 2h. A white solid was formed,
the reaction was quenched with water and extracted with CH,Cl; several times. The
combined organic layers were dried over MgSO4 and evaporated to dryness. The crude
was purified by flash chromatography on silica gel using EtOAc/cyclohexane 2:1 as

20 eluent. (164b) (80mg, 80%) was obtained as a colourless solid.:_H1 NMR (CDCl3) &
7.72(d, J = 8.7 Hz, 2H), 7.46 (d, J=3.8 Hz, 1H), 742 (d, /= 8.7 Hz, 2H),7.08 (d, J=
3.8 Hz, 1H), 6.59 (t, J = 5.8, 1H), 4.80 (d, J = 6.0 Hz, 2H), 3.58 (t, J = 7.5 Hz, 2H), 3.50
(s,3H), 2.54 (t, J= 7.5, 2H), 3.35-323 (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, J = 6.8, 3H), M/Z APCI 399.0

25 (M+l),397.2 (M-1)

4-chloro-N-[(5-{[3-(pentylamino)pyrrolidin-1-yllsulfonyl } thien-2-yl)methyllbenzamide
164
(164b) was prepared according to example 63 and was isolated as colourless solid in

30 84% yield (15mg). M/Z APCI: 522.5 (M+1), 520 (M=1). ). Anal. HPLC: R.t=4.62 min
(method a).




3H), 1.80-1.60 (m 211), MZ APCI: 401.2 (M+1l), 398.9 (M1). 4-chloro-N({
5-f(3-oxopvrrolidin-1-vl)sul fonyllthien-2-yl }nethyl)benzam de, (164b) 10
At -80C oxal ylchloride (36ng, 0.28nmpl) was dissolved in dry C%—( Cl2, while
DMSO (50ul, 0.6 mm]) were added slowy. The solution was sti eﬂp\ﬁﬁ@ér Ar
for 15m nutes. (164a) (100ng, O.25mmol) was dissolved in 2nl CHzZCI Z, and
this solution was added dropw se to the4above reaction m xture at -80C
The reaction was stirred for 15 at |ow 15 tenperature, before DI EA
(0.21nt, 1. %@?%ﬂe 68188 be s yﬁﬁleﬁ,ﬁ@&fﬂ :anr‘éﬁél s%idt]'bﬁ Hadd apprgg:@ af:@Urd’i;le

m nut es an ovvarm durin e50| was for med

t he react |tomwmthemmd¢sedb@dfohcompemnch(ﬁ$).extract ed with CH2C12 several.

dr yness. T TORGUARE DG (SYEmale o SHLRl DRaar RRF ST TR gel
using Et O‘i‘ﬁ!lﬁéﬁ?!a@&?r&ﬁa@% @helab?ﬁegad%'igf‘di&colé éﬁﬁm csﬁmans &Qﬁ@&mﬁ Hjobs.al ned

as a colourless solid’® 7.46
(d, J=53. SMe€N, 0DO%TRAAQ icf H)O% :él(ﬁnﬂl);l-leeEN,)Q 097%'DBA(ato 106% (Smin)HBvIask11) ,
6.59 (t, J = 5.8, &I’I) 4.80 (d, J = 6.0 Hz, 21-1), 3.58 (t, J = 7.5 Hz,
2H), 3. 503P%§1“’3%ﬁ5; 2.54 (t, J = 7.5,211), 3.35-3.23 (m 311), 2.95 (m
2R), 1.94 (m 2M 1.86 (m 211), 1.70-1.50 (m 511), 1 30-1.20 (m 811),
0.87 (t, J =6.8, 311), MZ APCl 399.0 25 (M+1), 397, M 1)

4- chl or o- mﬁ’maﬁ f 3- (perﬁfwawﬁmewrroludu pEY- |H"§*u|qu;‘( Mass | Mass M

ace

| t hi en- 2- (’IRA\ (’IRAh l\:l\l'h': nrﬂi ng to

exanpl e 6B AP -(S%thetél y%'g)pﬁé‘iglﬁ'ﬂl ess §F?I4i 885 3p D 829% yi Fd (48%y)]. Mz

APCI : 522|5 (M HPLC. Rt = 462 mn (nethod é). 30
NOV 2005 B4 _AlLt rna mi e‘IRA\ can he sint heksjsed jn a ,DEE-LQJ—LEJADLL'[IOH
phase appf 03g&h %[Eﬂb”the synt hesi s 5@8skriPBed| f i? conPBuhddPB3)|. The
fol | ow ng| conpo g‘g e No.|) were| prepated inh a simlar
fashi on apcordi SP' e CY\)@e'ga]?DGBﬁ?an? ot ocoI e (HPLC conditiops: C8
Symmetry 5 Me | 0._QQUTEA n tQ 1nnO/n(1 b MelICN,_ QO _(QQ9%EA QO td 100%

(Snin); Masd67 s; ’% 1} 61?& Ndﬂ%f'et Purdt y 48 bnfRAsdmvass
M No. HPLCHPLCI\/I+’¥1]f :§ J’% IQ@G ami,n) pyry ol i dip- 1- 4. 9488. Ba494492
yi ] sul fonyl }t hi ¢ syt c§lnly ? 9’ ]n yﬁ%ﬁé?%‘%b

enzqm' de

168 |N-[(5-{[3- (butylamlno)pyrrohdln 1- 3.97 | 100.0 a 452 450
yllsulfonyl}thien-2-yl)methyl]-3-
_ methoxybenzamide
169 |N-[(5-{[3-(dodecylamino)pyrrolidin-1- 6.34 | 100.0 a 564 562

yl]sulionyli}thien-2-yl)methyl}-3- ‘
methoxybenzamide
" 170 [N-{[5-({3-[(2- 489 | 96.5 a 506 504
cyclohexylethyl)ammo]pyrrohd|n-1-
yl}sulfonyl)thien-2-yljmethyi}-3-
methoxybenzamide

171 |N-({5-[(8-{[(1R)-1- 459 | 100.0 a 506 504
: cyclohexylethyllamino}pyrrolidin-1-
yl)sulfonyl]thien-2-yl}methyl)-3-
methoxybenzamide -
172 [N-{[5-({3-[(1R,2R,45)- 4,23 | 100.0 a 490 488
bicyclo[2.2.1]hept-2-ylamino]pyrrolidin-
1-yl}sulfonyl)thien-2-ylimethyl}-3-

.. |methoxybenzamide

173 |3-methoxy-N-{B-({312- 210 | 1000 | a | 482 | 480
- {propoxyethyl)amino]pyrrolidin-1-
yl}sulfonyl)thien-2-ylimethyl}benzamide

174 |N-{[5-({3-[(cyclohexyl- 449 | 100.0 a | 492 490
' methyl)amino]pyrrolidin-1-
yl}sulfonyl)thien-2-yllmethyl}-3-
methoxybenzamide




1663- met hoxy- N-[ (5-{[ 3-5. 24100. 0a508506 (octyl am no) pyrr ol

yl ] sul fonyi }thien-2-yl)nethyl]benzam de

1673- met hoxy- N-[ (5-{[ 3-4. 28100. 0a466464 (pentyl am no) pyrrolidin-|

i di n-

1-

-y

I]s

ul fonyl }thien-2-yl) nmethyl]benzamide 168N-[(5-{[3-(butyl am n8)lpydy @gsdi n- 1
-3.97100. 02452450 yl ] sulfonyl}th ien-2-yl)methyl]-3- methoxybenzam de
169N-[ (5-{[ 3- (dodecyl am no) pyrrolidi n-1¢6. 34. 100. 0a564562 yl ] sul fonyl}th

i en-2-yl) rrethyl]

3- rret hoxybenzam de 170N—{[5 ({3 [(2 4. 8996 5a506504

cycl ohexyl TRy otrein=—1= y—l Y ] = th
met hoxyberlzgﬁdqaaﬁgﬂf’( gfhg,, F(y;lm@n -4 g@?{o ot bEOFGSOﬁ cy hexyzf et hyl ] am
I no} pyrrolidin-| S,_yf |_gn- 2-yl} meth I ) - 3- Emet ho <ybenzam de
172N-{[ 5- {3-[(1 ye‘ﬁarﬁ.d Oa49048 bIC cIo[2 .1 ] hept-2-ylam
i no] pyr r ol— i+~ A et roxyhengam e
1733- et he X;‘/cﬁ_ 60‘“?18hrf B%b 150.0 523" o521
pr opoxyet Hnyl ) am JI Th %5%@9 yI )th| en 2-y| ] met hyl } benzam|i de
174N—{[5-((3-[( yc ohexyl Oa49 m no] pyrrolidin-1- yl)s
Ul f Onyl )t h:m TICL _ -_y UU[IZ \IUVI 2n }\ESOQ\J 49
175N-{[ 5- {377 ,g' iﬁg aéa\lrranty hyﬁg grri no3 pyf rolidin-
yl }sul fonyl)th b{ral: |)ffé yitbenzamide
178  |3-methoxy-N-{[5-({3-[(2-piperidin-1- 3.32 1,00,.0 a 507 | 505
ylethyl)amino]pyrrolidin-1-
yl}sulfonyl)thien-2-ylJmethyl}benzamide
179  [N-{[5-({3-[(2- 5.04 | 100.0 a 508 | 506
ethylhexyl)amino]pyrrolidin-1-
yl}sulfonyl)thien-2-ylmethyl}-3-
methoxybenzamide
180  |N-[(5-{[3-(hexylamino)pyrrolidin-1- 460 | 952 | a 480 | 478
yl]sulfonyl}thien-2-yl)methyl]-3-
methoxybenzamide
181 |4-chloro-N-[(5-{[3- 527 | 96.4 a 498 | 496
(heptylamino)pyrrolidin-1-
yiisulfonyl}thien-2-yl)methyllbenzamide
182  |4-chloro-N-[(5-{[3- 5.54 | 100.0 a 512 | 510
(hexylamino)pyrrolidin-1- '
yllsulfonyl}thien-2-yl)methyllbenzamide
183 |4-chloro-N-[(5-{[3- 462 | 95.2 a 470 | 468
(pentylamino)pyrrolidin-1-
yllsulfonyi}thien-2-yl)methyllbenzamide
184  |N-[(5-{[3-(butylamino)pyrrolidin-1- 436 | 100.0 a 456 | 454
yllsulfonyi}thien-2-yl)methyl]-4-
chlorobenzamide
185  |4-chloro-N-{[5-({3-[(2- 5.16 | 96.8 a 510 | 508
cyclohexylethyl)amino]pyrrolidin-1-
yi}sulfonyl)thien-2-ylJmethyl}benzamide
186 |N-{[5-({3-[(1R,2R,4S)- 456 | 85.0 a 494 | 492
bicyclof2.2.1]hept-2-ylamino]pyrrolidin-
1-yl}sulfonyl)thien-2-ylimethyl}-4-
chlorobenzamide
187  |4-chloro-N-({5-[(3-{[(1-hydroxycyclo- 480 [ 100.0 a 496 494
hexyl)methyl]amino}pyrrolidin-1-
yl)sulfonyljthien-2-ylimethyl)benzamide




met hoxybenzam de 1763- net hoxy- N-{f 5- ({3-[ (3-norpholin-4-3.20100. 0a523521
yl propyl )amino] pyrrolidin-1- yl}s u Ifonyl)thien-2-yl]nethyl}benzamide
1773-met hoxy- N-{[ 5- ({3-[(2-pyridin-2-3.31100. 0a501499 yl et hylgam
inolpyrrolidin-1- yl}s u | fonyl)thien-2-yl]methyl} benzani de 90 NOV 2065
1783- met hoxy-N-{[ 5- ([ 3-f (2-pi peridin-I-3.32100. 0a507505

yl et hyl ) am no] pyrrolidin-1- yl}sul fonylét hi en-2-yl]nmethyl)benzam de
179N-{[5-({3-[ (2-5.04100. 0a508506 et hyl hexyl)am no] pyrrolidin-1 -

y! }Sufforylm‘ﬁﬁl RO (eI NyT}-3- MeTNOXYEAFZaMad® | a | 548 | 546
180N- [ (5-{ [ 3- ( hewsthartyimehplydnitd]pyehiondid-14 . 6095. 2a480478 yl]éul fonyl}th
i en- 2-yl ) m et hylyl}s@fonyliHidredyljpestagrai de
1814- chl ar o- N- [ |eBlofdb8rRZamER96. 42498496 (heptyl am no) pyrrolijdin-1 - yl]|s
if on yl [TTiagl [althicfo-Mijj5-( %@ 3phbinda-€ T 7588 0.0 a 527 | 525
1824-chl gr o- N-[|¢ d;{y;’;‘anﬁ(in@g?} ,.Qa512510 (hexyl ﬁim | no} pyrrql i din-1-
yl]sul fonyl }thi nsﬁaw»)rrmmw nidiBABeirathRie
1834- chl or o- N-[(5 {[3 4.6295. 2a470468 (p=nty| am no) pyrroli{di n-1| -
yl-] sul f ofryt3ggt ) mride :
184N-[ (5 {[%b(b%”"g,i‘n’?.égqé}%%? B 1- 4. peio0) 09hBeqsa® | 5 | 508
ket J

q

yl ] sul fonyl }thi Byil)In rga.tgh Wiettibéizb@idebenzam de
1854- chl ro-N—{ 5- ({3 [ (2-5.1696. 8a51050§ L
112' 'i‘sﬂﬁri’

cyci ohexyiett Y TRAR thien=—4=
g 70 g,ggagg :‘Eﬁﬁ? EeE R T A AN
]Efept-g-‘ I amjg lpémfw)th nfE-yl]ﬂne}Hy}}SéhzhrﬁM@ﬂ )thien-2-yl]methyl }-4-
C oropemzam

192  |4-chloro-N-{[5-({3-[(2- 5.36 | 100.0 a 512 510
ethythexyl)amino)pyrrolidin-1- :
yl}sulionyl)thien-2-yilmethyl}benzamide

193 |4-chloro-N-[(5-{[3- | 496 [ 91.6 a 484 482
(octylamino)pyrrolidin-1-
yl}sulionyl}thien-2-yl)methyl]benzamide

194 |methyl (25)-1-[(5-{[(4- 369 | 94.0 a 542 540
chlorobenzoyl)amino]methyl}-2-
thienyl)sulfonyl]-4-(hexylamino)-2-
pyrrolidinecarboxylate

Example 195 (Protocole C: see Schemee 1 & 2

Preparation of 3-methox

benzamlde 195a
.Toa solutmn of 4-hydroxymethy1—p1per1d1ne (499mg, 4.33 mmol) and DIEA (1.5ml,

10 8. 67mmol) in 15 ml CH,Cl, was added slowly a solution of 5-({[1-(3-methoxy-phenyl)-
methanqyl]-annno}~methy1)-th1ophene—2-sulfonyl chloride (1.0g, 2.89mmol) in CH,Cly/
DME. The reaction mixture was stirred for overnight. 100ml of EtOAc were added and
the excess of amines were removed by extraction with HCI (1N). The dried organic
layer was evaporated to dryness to provide 1.25 g (99.9%) of pure (135a) as a colour-

15 less foam: H' NMR (DMSO d6) §9.26 (t, J = 5.8 Hz, 1H), 7.55-7.25 (m, 4H), 7.16 (d,J



1874-chl oro-N-({5-[(3-{[(21- hydroxycycl 0-4.80100. 0 a496494 hexyl)

met hyl ] am no) pyrrolidi n-1- yl)s ulfonyljthien-2-yl}nmethyl)benzamde 3 0
NOV 2005 66 188N-{[5-({3-[(1-5.25100.0a548546

adamant yl met hyl ) am no] pyrrolidin-1- yl}sulfonyl)thien-2-yl] ggy@ g%
chl orobenzam de 1894-chl oro-N-{[5-({3-[(3-norpholin-4-3.59100 ‘9
propypam no] pyrrolidin-1- yl}sul fonypthign-2-yl]nethyi}benzam de
1904-chloro-N-{[5-({3-[ (2-pyridi n-2-3. 6891. 9a505503 yl et hyl ) am

oA oo R 2 A B B GRS o .20

yl ethyl) ans BFBQF(cD|JI£|lP71”H){B}351L(bf1ﬂn J13nEept 7=6.0 1t b qumm:da 0
1924- chl or o- N- "i?h 36100. 0a512510 et hyl hex 1) am nolpyrrol i di n-1-
yl}s u IfoHy,I%Hh 1. 'Eh(R- #]lrlw(bﬂhyn}ii:}@:ﬂai@rl .8ém, 4H), M/Z APCI: 425.3 (M+1).
1934-chlor o- N-[(5 {[3-4.9691. 62484482 (octyl am no) pyrrolidin-| -

YISyl Tonys LM A Vsl TR L ASRR A D50 :

(25)-1-[ (59 : TTHO] Tre

yl ) suld onmgﬂh b@hg d& 1|95 ) 2- pyrrol idi necarboxyl ate Exarrple 195
(Protocole see Schenee 1 & 2) Preparation of 3-nethoxv
N-{[5-({4-[(pentv| am no) net hyl | pi peridin-|l-yiisulfonyl)- 5

t hien-2-v t . -{ . .

[ 4- (hydr oLﬂ}#@h‘?ﬁ%gr@ Bt ga‘?ﬁ’%ﬂ‘%‘%’rﬁﬁﬂo}i"ﬁ“‘éﬁ?‘gnﬁ Orrtmel e dittoxy -
benzan de. sofvedGa)dry DMFSTb tﬁls S6lu@dn m@u@ﬁeﬁwmmbm@m @@fﬂl@hsrle;bfoﬁ%ng, 4.33
mmol ) and DI EA (1, 5ml 10 8.67mmol) in 15 nil CHzZCI 2 was added slowy a
sol uti on oqucgjwqq @%mge(ﬂ Rﬁg@glo&pémogld Each portion was added after the yellow

met hanR)yI ]CO%P ifl %e URLAYE &sﬁﬁﬂe%laeﬁ?'l% e%ldl JfQHé/ £d(ﬁ{1]c!>1'§){i1<3ijelI(OJV&7 O8or r@m%?{E&D' ) in

CH2C12/

and the reaction mixture was heated at 50°C for 90°. The hot reaction is poured into a

- vial followed by the addition of amnylamine (410mg, 4.7mmol). The vial was sealed and
heated at 65°C overnight. The reaction mixture was evaporated to dryness and the crude

was purified by flash chromatography on silica gel using EtOAc/methanol 10:1 to ob-

15  tain 180 mg (78%) of (196) as a colourless oil. H' NMR (CDCls) & 7.43—7.257 (m, 4H),

7.05 (m, 2H), 6.75 (m, 1H), 4.82 (d, J = 6.0 Hz, 2H), 3.76 (s, 3H), 3.77 (d, /= 11.7,
2H), 2.63 (d,J =7.3 Hz, 2H), 2.54 (d, J = 6.8 Hz, 2H), 2.35 (t, /= 11.1,2H),1.85 (d, J
= 11.1 Hz, m, 2H), 1.70-1.50 (m, 4H), 1.30-1.20 (m, 6H), 0.89 (t, J = 6.8, 3H), M/Z
APCI: 494.2 (M+1).

20 The below listed compounds (desinated as Example No.) were prepared in a similar way
- by following the above set out protocole and using the corresponding starting com-
pounds (HPLC conditions: C8 Symmetry a- .MeCN, 0.09%TFA, 0 to 100% (10min); b
MeCN, 0.09%TFA, 0 to 100% (8min); Mass spectrum APCI).

Example [Compound Name Rt Purity Gradient Mass Mass_M
No. _ HPLC | (%) HPLC M+1
196  [N-{[5-({4-[2-(butylamino)ethyi]piperidin-| 4.33 { 94.2 a 494 492
1-yl}sulfonyl)thien-2-yllmethyl}-3-
methoxybenzamide
197  IN-{[5-({4-[(4-butylanilino)methyl]-1- 4.44 | 94.0 b 556 554
piperidinyl}sulfonyl)-2-thienyljmethyl}-
3-methoxybenzamide

25



DMF. The reaction m xture was stirred for overnight. 100m of EtOAc were
added and the excess of am nes were renoved by extraction with HCl (1N).
The dried organic |ayer was evaporated to dryness to provide 1.25 g (99.9%
of pure (135a) as a colour 15 less foam H NWVR (DVSO do) 59.3@ fov 20056= 5.8
Hz, 111), 7.55-7.25 (m 411), 7.16 (d, J 3 0 NOV 2005 67 3.8 Hz, | H,
7.11 (d, J = 9.4 Hz, 111), 4.66 (d, J—@gOHZ 211), 448(m 111), 3.80
(s, 311), 3.59 (d, J =11.7, 211), 3.31 (b, in, 111), 3.20 (d, J = 6.0 Hz,
211), 2. 27E&hmp B .= 11.0 Hz, in, 211), 1.40-1.0
(m 413), Al : _ o
4-[(penty| o8t gH2-OR 0N § i (=114 ondmethylbenzyla 5

met hyl } ben % )1 b2 D . nyl phosphi ne
a6 9&111%%1 fkARR) 1.0 200 o _J Aagidd i ny phosphi ne 4
at 0C in snall portions N-bronp- succininde (167ng, 0.94mmol) as a solid.
Each portlon was added after the eI | ow 10 coI or in the sol ution
di sappear el-{[At(144 Diexay8 s-w'-- : 1fg: a.v! edk= and t he

reactlon b3 RS dgq gor 90’ The hot react|0n| S poured into
a vial anyl am ne (410ng, 4.7mml). The vial
was seal edTHeﬂEﬁsalﬂ'ﬁlairﬁﬁb mz&@@q;veﬂm @ifol, iTheq), 2Rt dﬁﬁe yIbatbifirieasid

evaporated to dryness and the c urlfled flash chr omat ogr aphy
o 11 Foa. QUPMEAnG BiEonsh.ntmain 310 en); and BAGBhIEEA & 280 a0l D3eeDr (109

as a colo ) 0. 75
(m “111) o3 Rphven GRS, (A5O3 TREsci i G B ipy gk Bt 197
2.63 (’ﬂb, Jmin, énd streredZﬂadér,AﬂatEr‘iféldlSh] %rﬁioﬁnbﬂbyTIE)(EtQA%cy(cloheﬂm‘e 14)1,

2R), 85(dJ-111Hzin 211)170150&‘]411 1.30-1.20 (m
611), 0. 891“(11‘351“5"351 corgplgte CS’Q@PU%J‘ZC m%ﬁ@@“&@@teﬂfﬂ( EP“XQECW?é exarosatedh st ed
conpounds %ﬂg’oT by -
fol |l owi ng %ﬁ%ﬁg‘\g}ggggi])mmgpot co%e an cﬁéﬁﬁgﬁ ea %é@ﬁ%g%h I'ng S o%l’rti ng
com poundB2 e{RIHOBO (@B ignfh0 mERolSY 18nexp)r anBEDUKTHS &) 86%minkl, 15 tg) Wbl
(10m n); b CN, 0.09%FA, O to 100% (8m n); Mass spectrum APCl). Exanple

npound neglde Purity G adient Mass Mass_ M No. HPLC( % HPLCM+1

106N {65~ (Afted kg lovkAREHIA £L ML Wk REE Whs RoflenRIta 284364 %2th EtOAC (500

ml), and rinsed with water (100 ml). The ageous phase was reextracted twice with ethyl-

acetate. The combined organic phases were concentrated, and the crude was redissolved
in CH,Cl; (500 ml), before resuming NaHCOs rinse. The crude was.concentrated to
give approx 31 g of material, which was dissolved in 80 ml of CHCls:acetone 2:1. Upon

20 standing for 1 h atr.t., a precipitated appeared, which was filtered and washed
(EtOAc:cyclohexane 1:2) to give additional product (6.1 g, 24%). The rest was chor-
matographed on the biotage Flash75 (short column, CHClz:acetone 2:1) to give more
product (3.6 g, 14%). Thus, the three pioducts (precipitate 1, precipitate 2, and chro-

. matographed product) were combined to give a total of 17.9 g (70%) of the desired

25 ~pyrido.‘_x_j_]e as a white solid.
1HNIV]ZR (DMSO0-d6) §12.51-12.61 (br. s, 1H), 10.29 (t, J = 6.0 Hz, 1H), 8.36 (dd, J =
7.2, 22Hz, 1H), 7.70-1.75 (br. d,J=4.0 Hz, 1H), 747 (d,/=3.7Hz, 1H),7.17 (4, J =
3.7 Hz, 1H), 6.49 (dd, 7= 7,6 Hz, 1H), 4.53 (d, J = 6.0 Hz, 2H), 3.82 (s, 4H), 3.00 (t, J
= 5.7 Hz, 4H), 1.67 (t, J = 5.7 Hz, 4H).

30

pyzidinecarboxamide (198b)



1-yl }sul fonyl)thien-2-yl]nmethyl}-3- nmethoxybenzam de
197N-{[5-({4-[(4-Dbutylanilino)nmethyl]-1-4.4494. 0b556554

pi peridi nyl }sul fonyl)-2-thienyl]nmethyl}- 3-nmethoxybenzam de 25 3 0 NOV 2005
68 Exanple 198 (Protocole F; see Schenes 2 & 7) : Preparationd 0 NOV 2005

of 2- Oxo-N- ((5-f(4-{14-(trifluoronethyl )benzv]lam nol-|l-pi ep ridinyl)-

sul fonyll-2-thienyl | nethyl)-1, 2-di hydré®- 3- pyddi necar boxam de (198) 5
N-{(5-

1, 4- Di oxa- §- i f 2- 1.k t | 72 -

di hydr o- 3-%5?1?‘ ?’%e‘f:fg%lé%ﬁw%%?&%q#h;e%% %1% @Ftlé’?nggég D, POl %ﬁgsfb é:‘?]’o's
mol , 1.0 ag)conbdl Aj.-fdimatieydeds bil) was beated b 4§ NDMBAShIThngxtufe5€as tamvol , -
2.0 eq), and Pd(PPh3)4 (3.32 g,.2.87 nmmol, 0.05 eq) were disso djn
CH2OI 2 ( 258 iFRiF oL AR 1SS W 3583%%%%%@ s oML P CBeCl i,
and sti 1 e dipiih (300 31) 'iHe dififeclowenfahihd 6:3hti0 Bl Whifo (Vg fYF! ohexane
1:1) indicated conplete cosu ion of the sfarting nmaterial. e ‘mxture
was evaporspadied @utdndevisssmbvert] Tiha AM4E]{ yer wis)rinsEevith 2 stnall mowynti afdt | ni ¢

acid (9.59 g, . 0,.mmul e HOBt (9..32 g, .69.0 |, 1.8 ,. and
a6 5 when@bmbindned (vgsGey Hd eaioenmtied 1o aorded ihe Shae ke seRMght a
r.t., the {?ﬂhu(rg_al egggppncentrated, diluted with EtOAc (500 nl), and
rinsed with water %?oo m ). The ageous phase was reextracted twice with

et hyl - acedatlatiofilod thohdrhnaedna (§dry, ¢2 plraebsin aestaned8malp and HEhg. Bh ¢ thl

d ' o 2 (500 m), bef ' H i nse.
The cr ude WeRnegls: et Ba Toh T B AT g seoRec by TRPE LY B s
di ssol ¢ed iing 286 il B ACHE SR O aderbvad RHavED ﬁr&ﬁ@,d(il\@%SE@g&aﬂd Bnéénl - .,

a precipitated appeared, which was fi |tered and washed (Et OAc: cycl ohexane
1:2) to gitvationadicriieth36 meodwr crpde pygdinened 98br(dd %)esta whaite sdlishvery clean

mat ogr aphed h | orf _.c ~aceto 1), to

gi ve mre%yﬁ%c%mqgi{§é‘%§pﬁﬁ@%ti®lﬂ#‘ggtdrg(;gléii[% %gg?é&a{% 1,
recipitat r he C re- ' | ve—_a t ot al
A B R o L N

1H) . 71.3517 ‘t@:@j"ﬂqé?ﬂﬁﬁ’%ﬁij, 6.49 (dd, J = 7,6 Hz, 111), 4.53 (d, J =
6.0 Hz, 2H), 3.82 (s, 4H), 3.00 (t, J =5.7 Hz, 4H), 1.67 (t, J = 5.7 Hz,
411) .

2-0x0-N-({5-[(4-{[4-(trifluoromethyl)benzyl Jamino }-1-piperidinyl Ysulfonyl]-2-
thienyl ¥methyl)-1,2-dihydro-3-pyridinecarboxamide (198 |
A suspension of the ketone 198b (2.33 g, 5.89 mmol, 1.0 eq), 4-

20 (trifluoromethyl)benzylamine (0.98 g, 5.59 mmol, 0.95 eq) and NaBH(OAc)3 (1.62 g,
7.66 mmol, 1.3 eq) in 1,2-dichloroethane (70 ml) was stirred for at r.t. After 3 days, it
was poured in CH2C]2 (600 ml), rinsed with sat. aq. NaHCO3 (100 ml), dried

gS04), and concentrated. The colourless oily crude was dissolved in MeOH (100 ml)
and treated with 2 ml fuming HCI (pre-diluted with 20 ml MeOH). After 30 seconds, a
25  white precipitate -started appearing. This was collected after 10 minutes by filtration to

give the desired product as its HCI salt, and in excellent purity (1.6 g, 47% yield). Con-

centration of the filtrate to 10 ml afforded more precipitate (0.6 g, 17% yield).

Mp = 288-289 °C, TH NMR (DMSO-d6) §12.5 (s, 1H), 10.38 (t, J = 6.0 Hz, 1H), 9.90-

9.70 (br.s, 1.5H), 8.37 (dd, J = 7.2 & 2.1 Hz, 1H), 7.85-7.70 (m, 5H), 7.48 (d,/= 3.7
30 Hz, 1H),7.16 (d,J=3.8 Hz, 1H), 6.49 (t, J = 6.8 Hz, 1H), 4.73 (d, J = 5.8 Hz, 2H),

4.24-4.16 (br s, 2H), 3.66 (d, J = 11.7 Hz, 2H), 3.20-3.05 (br. m, 1H), 2.39 (t, /= 11.3



30 2-Ox0o- N-(15-1(4-o0xo-I|-piperidinyl)sulfonyll-2-thienvl

}et hyl ) -1. 2-di hvdro- 3- pyridi necarboxam de (198b) 3 0 NOV 2005 69 A
solution of the ketal 198a (6.0 g, 13.7 nmol) in acetone (60 ),@-CI pﬂgq.
IN (30 nil) and conc. aq. fornal dehyde (8 nil) was heated to a8 BOY 015k,
The m xture was con- centrated to a total weight of 46 g, whereupon an
orange oil separated out, and CH2Cl2 w5 added (200 nil). The orange oil
went in the organic phase, while water (27 nil) 5 separated out and was
renoved. Fhe 218 (Ji,aﬂéli-om-?z,'zm,SE%\(\t%d,U@115.5[&3.@ HRENI P INMRGDMSO0
nil), dried (MySO4), and concentrated to afforded the ¢rude ketone as heni -
anminal (5d6)-61.88% . A solution of the hemiamnal (5.1 g, 12 mmol) in
acetone (8 m) and HCl ag.1N (4 m) was heated at 49 C for 15h. The

m xture was poured into a reparatory funnel contain- 10 ing 200 nil EtQAc,
and the agqyefiifowmtdonifsunt S8 pebardd v iaGn{IMISMdn a@HAR@NE ML frbRIcRs

af forded 286 ng of the crude pyridinone 198b (81% as a white solid very

cl ean 5 byof\namplel I98RIes@BDal6Ye 812. 57 (s, 1H), 10227 (t, J = 6.1 Hz, 1H),
8.36 (dd, J = 7.1, 2.2 Hz, 1H), 7.73 (dd, J= 6.3, 2.1 Hz, 111), 7.52 (d,
J=3.8 Hz, 1H), 7.16 (d, J = 3.7 Hz, M, 6.49 (dd, Jr 7.1, 6.4 Hz, 1H),
4.72 (d, [JExakp® Fz, 211), SoddukdNamd= 6.2 Hz, | &5 A}y Glackdt [iass [Wass ] 2 Hz,
411). 2-QxoMN- ({b-f(4-{ f4-(trifluoronethyl HPLC| (%) | HPLC | M+1
benzyl | afi na$s 1_N-fis{[dhexylainia)-f-pipyidinygsuliohylle ngl23 (100.0 a 481 | 479
Ymet hyl ) -1, 2- di hydihisagBrgiplicdixadcadibisikadi de (198) (A sdspensi on af the
ket one 198b (2. 3[pygdinecadgxamigé . 1.0 eq), 4 20|(tri[fl ugromet Hyl ) benzyl ani ne -
(0.98 g, |5.59 mmpl, 0.95 eq) and NaBH(QAc)3 (1.62|g, |7.66 mml, 1.3 €q) in
1, 2- di chl|or aet hapNe[($-718-(mxyrmina)s1-pipenidiredjsuifonyllat 411 99.6f|t era 3 |dE9g, 478 | was
poured i CH2CL2|Bgoylmdthyll-2rtiydesgbenkantidesat . aq. . NaHCI8 (10q mi )|, dried
(MyS04), |and conkentrated. The colourless oily criide was di §sol yed i n| MeCH
(100 M) | and treated with 2 m fum ng HC fe-difluted with 20 |m MQOH).
Af t er 30 [seeonds|2-fydREy-Na[{3-f4-fi4-eci pit at e star|aed3appeari ng. [HMg Ba&2
col l ected after [(Wflvarometby)beyzyllarhinelsl-i on to @i ve|the|desirgd product|as
its HCl galt, an@Ferdieyisufandive- purity (1.6 g, |47%yi eIA d). Cgn- dentration

of the fill trate ftemlmsiwlbeniapided nmore precipitale (0.6 g, |17%|yield). M
= 288-289 ' ha ' HNNVR{{-DiBDadiB))- BiperEinyisulfoiyB) | 360 880(t, AJ = 4870 885 |11),
9.90- 9. 710 (br. s|2-thieapmettsil27hioxtd].2-giaydro3-& 2/ 1 rqz, 1K), 7.85-7)70 (m

511), 7.48 (d, Jpywinecghoxgmide11), 7.16 (d, J|= 3|8 Hz, IH), 6.49 (t,[J =
6.8 Hz, 1H), 4.73 (d, J = 5.8 Hz, 2H), 4.24-4.16|(br|s, 2H), 3.66 (d| J=

S

11.7 Hz, |21205 3J22BioR-BE{5([B-{{4-i n, 111), 2.39 (873f 813 A 0O |[¥V|2865
(trifluoromethyl)benzyl]Jamino}-1- '
piperidinyl)sutfonyl]-2-thienyl}methyl)-1,2-
dihydro-3-pyridinecarboxamide

206  |N-[(5-{[4-(butylamino)-1-piperidinyllsulfonyl}- | 1.99| 97 A 453 | 451
2-thienyl)methyl]-2-oxo-1,2-dihydro-3-
pyridinecarboxamide

Example 205 (Protocole G)
Prgpafét_ion of 3-Methoxy-N-({5-[(4-{methyl[4-(trifluoromethyl)benzyl]amino }-1-

10 piperidihvl)—sulfor;vl]-2-thienvl}methyl)benzamide (205)
A soluuon of the hydrochloride salt of 1 (50 mg, 0.08 mmol), DIEA (12 ul, 0.08 mmol),
formal&éhyde solution 37% aq. (32 ul, 0.4 mmol) and Sodivmcyanoborohydride (10

mg, 016 mmol) in THF were heated under reflux for 15h, whereupon complete alkyla-

tion took_place. The reaction was diluted with DCM and the inorganic salts were ex-
15 tracted with water. The crude was dried over MgSO4, and the solution was evaporated

to dryness. The oily residue was taken up in THF, 1N HClI in ether was added slowly



70 Hz, 211), 2.19 (d, J= 10.7 Hz, 2H), 1.76 (qd, J = 11.5, 3.2 Hz, 2H).19F
NVR (DVSO- d6) -61.64. The foll ow ng conpound was prepared in a simlar
fashi on according to the protocole 5 of exanple 198 descri bed above :
Exanpl eConpound NameRt Puri t yGr adi ent MassMass M No. HPLC( % HPLCNR-§ NOV 2005
199N-[ (5-{[4- (hex) | am no) - 1- pi peridi nyl]sul fonyl }-3.23100. 0a481479

2-t hi enyl ) met hyl ] - 2- oxo- 1, 2- di hydro-3- pV¥i di necar boxan de

20DN-[ (5-{[ 4- (hexyl am no) - 1- pi peri di nyl ] sul fonyl }-4.4199. 0a480478

2-t hi enyl )npéﬂWWh]lleedﬂ]oyﬂesfsQX}sst&ls of Z@ﬁpd)uldBOOS were formcd (vield: 51 mg, 97%).

2012- hydr oxy- N- [ 454,396, 0455455
(trifluorordgh %@ngytlﬁ A9 Fgp (peth B@Bbrw APCES82 ¥ @Yiyl), 580.4 D¢

nyl } met hyl

20k (5 { T8 FREGT el Cmpoupd was prepsred ip o il foshion acoppding i he pgample

2- t hi enyl ) pes byddribedtdbooxo- 1, 2- d| hydro 3- pyridi necarboxam de

2052-t hi oxo-N- ({5-[(4-{[ 4- 3. 7589A571569 (trifluoronethyl)benzyl]amino}-1-
pi peri @i nyl )su ffonyl] 2-thienyl }nrethyl)-1, 2-

di hydr o- 3- PE)(ahEIe” car boxami (Eempound Name Rt |[Purity| Gradient [Mass | Mass M
206N- [ (5- {|[ 4Mpbut yl am no) - 1- pi peri di nyl ] sul f onyHBLC] .(BD97BAIR34 k1
2-t hi enyl )[mebbaT | iN({8x@-dthhEdtribydishetty)bpiizd]di Nn¢aan hooan de BEXawpl es805
(Protocol § G Pr epamniat)epipatinyl)sulfonyl]-2- _
3- Met hoxy-|N- ( f 5- [ (thiefyhptetiwl)-3frdstijaxybenkaroidenet hyl[ ) benzyl | am no}{- 1- | 10
pi peridinyl)-sul fonyll -2-thi enyl } met byl )benzanm de (205) A solluti¢n of [ he
hydrochl ortde salt of 1 (50 ng, 0.08 mmol), DI (IZ ul, 0.08 mmmol),

f or mal dehyde sol ution 37% aqg. (32 ul, 0.4 mmol) and Sodi untyanobor ohydri de
(10 ng, 0.16: mmol) in THE vvere heat ed under reflux for 15h, whereupon
conpl ete K Ia- on ce. 'Ic'se rﬁction was diluted with DCM and t he
I norgani c ‘ ter. The crude was dried over
MySOH4, andeéiﬁraﬁbutdfmcmsowﬁsqrrwﬁﬂnnm @fﬂﬁﬁﬁﬁnetﬁ&ﬁghbh%]}frﬁ&hﬂ}e was

taken up in THE, TN HCL in ether was added sTowy 3
10 ammo) 1-piperidinyllsulfonyl}-2-thienvl)methyllbenzamide 207

The corresponding 1-[(5-{[(4-Chlorobenzoyl)aminoJmethyl }thien-2-yl)sulfonyl]-
piperidin-4-ammonium trifluoroacetate 208a was prcpared according to the synthesis of
1d. 202a was neutralized before use. 50 mg (0.12 mmol) of 208a were dissolved in 2

15 mls DCE. A solution of Trimethylaluminum in toluene (2M, 86 ul, 0.16 mmol) was
added at 0°C under Argon. The reaction was stirred for 15 min. at 0°C, followed by 3h
atr.t.. A solution of 4-Trifluoromethylbenzonitrile (41 mg, 0.24 mmol) in DCE was
added slowly to the above reaction. The reaction was closed and heated at 70°C ih an
Argon atmosphere for 15h. The reaction vessel was cooled and the solution was diluted

20  with DCE, followed by aqeuous extraction with brine. The organic layer was dried over
MgSO4.. The starting material amine was sequestered by means of polymerbound iso-
cyanate (3 eq.). The remaining solution was treated with polymerbound tosylate in order
to trap the basic amidine. Rinsing the resins removed quantitatively the starting nitrile.
The tosylate resin was ultimately treated with NH3 in MeOH to release the free amidine

25  208. The later was dissolved in THF, followed by treatment with 1N HCl in ether af-
fording the hydrochlride salt of 207 in pure form (35 mg, 48%). Anal. HPLC: R.t = 3.67
min (method b). M/Z APCT: 585.1 (M-+1), 583 (M-1). |



71 upon which colourless crystalls of conpound 205 were formed (yield: 51
ng, 97% . Anal. HPLC. Rt = 4.39 min (nethod b). MZ APCl: 582.1 (M1l),
580.4 (M1). The follow ng conmpound was prepared in a simlar faghjnygms
according to the exanple 205 described above : 5 Exanpl e Conpound NaneAt
Purity G adient Mass Mass M No. HPLC( % HPLCM+1 o

206N- ({5-[(4-{ethyl [4-(trifluoronethyl)bdhzyl]-4.51100. 0a596594

am no}- 1- pi peridinyl)sul fonyl}-2- thienyl}methyl)-3-nmethoxybenzam i de
Exanpl e 20Exasnipdet268oPRecpdratimoof acplenmatutiPaldpanatatiom of

4-Chloro-N-I (5-{[4-({im no[.4-(trif]uqroneth henyl | -nmethyl } io0 i
ani no) - 1- nﬂia%?qli#‘ﬁm(a %{Wﬁhw %xazme ﬁﬁiﬂ;F?Wé%w)ﬁ%%h\?ma&@a%}ﬂcqiwempom-
correspondi; : = : -ani War TRV ien-2-yl)sul fonyl]-
pi peri di nE&gﬁ%%%%%%@gg@@gﬁ@%ggh&% pr E%legl% ltf{ccor ding to the

synthesis of 1d. 202a was neutralized before use. 50 ng (0.12 mmol) of
208a wer e Homwmdhtien li-nT2blg6 mis DCE. A solution of Trinethylalum numin

t ol uene_(2 6 ul,.0.16 o) was . added at OC under Argon, The reaction
hos ot 2N solBnimiog compOGLar Sanylandrsdp e o5 aery pewacvan ARy SHagh
4-Trifl uor it el @.0(@d: o : ZHm:[gll hitht BEm MR siugfidah el oW v
to the abogfgg‘%ﬁ;iﬁc%?o .Bj‘cl'ltrl]]gdt% gé%c\tﬁié(?ﬁﬁ’\faégn'c%ose aanr%!éllﬂ.ﬁeat e%?%?mmc | nt%éﬁ

Ar gon at nosgidedras & lobrit&it, Thédmixtescis fomedeinge? 404270 mgdahldtsa(80-20meg ebhotiveon
was dil uted 20 vvi.Elh DCE, -.f ol | qwed bﬁ/ -ageuous extraction with brine. The
organi c | ajBiongay %IFP’@BOB‘%CEPCHKE%&. a K¢¥rting material anine was
sequestered by neans of pol ynerbound iso- cyanate (3 eq.). The renaining
solution was treated wi th pol ynmerbound tosylate in order to trap the basic

ami di nt0 RPorgiulgtiome —+ECapsntesr enoved quantitatively the starting nitrile.
The tosylate resin.ywas ultimately treated wth NH3 in OH.i1o0 release the
(ree am o Aesensmidd Sontpainde Todkuid S ol i > Fiep S i Wit oo
with I'N HGp dnnagﬁrbﬁmaé 1: If Weidhngtib Ehd MK aF ik FHIRE iﬁt@'ZS_OQ’hg%g%sule@ D245 @ngd Or m
(35 nmy, 48% . Anal. HPLC. Rt = 3.67 mn (nmethod b). MZ APCI: 585.1
(M+1), 5830 aivp suopamide cpog®und per capsule). ' ‘

* Formulation 3 - Liquid

15 A sulfonamide compound of formula I ( 1250 mg), sucrose (1.75 g) and xanthan guni 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 5 mL. '

Formulation 4 — Tablets

A sulfonamide compound of fonnuia Iis 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



72 Exanple 208 : Preparation of a pharnmaceutical fornulation The foll ow ng

formul ati on exanples illustrate representative pharnmaceutical conposi-
tions according to the present invention being not restrict ed.3td*|(§lr ﬁ:@@
Forrmul ation 1 -Tablets 5 A sul fonam de conmpound of formula | is 8 i1Xed as

a dry powder with a dry gelatin binder in an approximate 1:2 wei ght
ration. A mnor anount of magnesium stedi3ate is added as a |ubricant. The
m xture is formed into 240-270 ny tablets (80-90 ng of active sulfonam de

conpound LafnB R 809 - Bibidabalkelspress. 10 Formulation 2 - Ca sp ules A
sul f onam Mﬁﬂ—%‘rﬁl‘r&“n . is adm xed as a dry powder with a starch
diluent in an approximate 1:1 weight ratio. The mxture is filled into 250

ng capsul eg, (125 active sul fonanm de conpound per capsule).
For mul at i oﬁ‘ ng%fgﬁ?&% A sul f onami de conmpound of formula | (1250 ng),

sucrose ( 1'18‘1.2&,5b1@?%?9 a?ég()ittiﬁéaf e %glﬂs\?rg%) acRbRtifY t‘%.’fgﬁﬁfla RE AssQuiphsa No. -

10 nesh U. sie and then m xe a pre-  viously preéepared sol ution of
m cr ocriy st iaglthafolbetihglin sirocand is odbassayar boxynet hyl cel - lul ose (11:89, 50
ng) in water. Sodium benzoate (10 ng), flavor, and color are diluted wth
wat er and added with stirring. Sufficient water is then added to produce a

total 20 VRNRBBMLY -PinNHtrorRE4ps! ation 4 - Tablets A sul fonam de conpound of
formula | 1s adm xed as a dry powder with a dry gelatin binder in an

appr oxi mat Ehelplbspboghationadficgiun Ay FNKS oralNKiB tmayfberfaimesd bymsinitariag thei in-
added as a | ubri.cant.azs-he m xture i s formed iinto 450-90Q t abl.ets
(150-300 rprBRetS o8k e SlrBEHngehe BB ORm By ovh 10e AHPERAERYE) Of the

For mul @ | Qfbn@poun@b 86drdR to forgdtd DRRFEsPEt P egeyﬁﬂo@hmfﬂmﬂ fardugh SN® 580! ved
in a buffered sterile saf’l_ne injectable aquéous nediumto a concentration
of appr oxidesgreliyed byrgalenlatiggile phopgheryleten 7@ivityanfjl VIR dotheRiresenesiaradb-assay's
Bi ol ogi cal Res‘g%etthsetﬂele bi ol ocgi cal actti Piti &3 of the conpounds according to
formula | Sr?ﬁfle s SR SOEROE agc?rlqﬁlgtﬂ OB F(B\Ni ng in vitro and in vivo

assays.

JNK3 and/or -2 assays are performed in 96 well MTT plates: incubation of 0.5 pg of

15 recombinant, pre-activated GST-INK3 or GST-INK?2 with 1 pg of recombinant, bi-
otinylated GST-c-Jun and 2 pM *v-ATP (2 nCi/ul), in the presence or absence of com-
pouﬁds according to formula I and in a reaction volume of 50 pl containing 50 mM
Tris-HCI, pH 8.0; 10 mM MgCly; 1 mM Dithiothreitol, and 100 uM NaVO,. The incu-
batiuon is performed for 120 min. at R.T and stopped upon addition of 200 pl of a solu-

20 tion containing 250 ug of Streptavidine-coated SPA beads (Amersham, Inc.)’, 5 mM
EDTA, 0.1% Triton X-100 and 50 pM ATP, in phosphate saline buffer. '
After incubation for 60 minutes at RT, beads are sedimented by centrifugation at 1500 x
g for 5 minutes, resuspended in 200 pl of PBS containing 5 mM EDTA, 0.1% Triton X-
100 and 50 uM ATP and the radioactivity measured in a scintillation B counter, fol-

25 lowing sedimentation of the beads as described above. By replacing biotinylated GST-c
Jun with biotinylated GST-;ATF: or biotinylated myelin basic protein, this assay may
also be used to measure inhibition of pre-activated p3% and ERK MAP Kinases, respec-

tively.
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The phosphoryl ation of c-jun by JNK2 or JNK3
corporation of 33P into c-jun

bel ow. The inhibitory activity of the
in respect of c-jun phosphorylation t

unds
is

3 i Rk

det ermi ned by cal cul ating the phosphorylation activity of a JNK in the

presence or ab- sence of t

and/or -2 assays are perfornmed in 96 well
pre-activated GST-JNK3 or GST-JNK2 with-1 p.g of

d—GSI-—e—J-un—%%L

pounds acqor.di ng t{o

15 reconbi nant,
bi otinylate
absence of cor

of
r econbi nant ,
presence or

he test conpo
MT

2 nM
——PM

ds according to formula I.
“incubation of 0.5 tg

pl at es:

33y. ATP

JNK3

2 nC/l), in the

Exam

vol une of 50 gl cont ai ni ng
Dithiothreitol, and 100 pl
mn. at R T and stopped uj

n
I Tri g
VO4. The {j
pon addi tion

JU , p|‘

il

f or mul

WVHKS: 10

fegpi

A | and in a reaction
mM MgCl2; 1 mM
pberformed for 120

splu 20 tion

containing 250 jig of Stre
mM  EDTA, 0.1% Triton X-10

d SPﬁ

)
~

o
t avi di ne- cc
ads d

and 50 . M|A

?b]eads (
osphat
sedi n

After .incubation for 60 m
centrifugation at 1500 x

utes at RT,
for 5 m ny

fg res

ﬁg]@ended

containing 5 nM EDTA, 0.1
radi oactivity nmeasured in

o Triton X-
D scintillatff88 0 cg

O(Tand H

0 pM ATP
GAer, f

sedinentation of the bead;s
GST-c¢  Jun with biotinyl at

asS descri pbed above.
B8 GST- 1ATF2<8# bi ot

By Tepl
hyl at ed

Aner sham Inc.) , 5
e saline buffer.

ent ed by

in 200 pl of PBS
and the

ol 25 | ow ng

aci ng biotinyl ated
nyelin basic

protein, this assay may

pre-activated p38 and ERK
Exanpl e JNK3 JNI'' * Nol C50 ﬂ
132<0. 6nd 155<0. 6<0. 6 1763

1T TS50
176. 6< 0. 6 1{»5&60. 6<

SO De USed |0 neasy
WAP Ki nases,<9éspec-
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<Pdvel y.
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M—1<0-

6rmd—63%
0086 The

respect of JNK2 and 3 ref
achi eve 50% i nhi bition of

(g
20.6

—totte

198K3 and JNH

. P
. C.

th
< 0.6

.6< 0.6 70< 0.6< 0.6
alues indicated in
anount necessary to

The values indicated in respect of INK2 and 3 refer to the ICso (uM), i.e. the amount
‘necessary to achieve 50% inhibition of JNK3 and JNK2.

“The tested compounds according to fbrmula Idisplay an inhibition (ICsp) with regard to

JNK3 of less than 0.4 pM, more preferred, equal or less than 0.2 pM.

The tested compounds according to formula I display an inhibition (iCso) with regard to
INK2 of less than 0.2 uM, more preferred, equal or less than 0.02 M.

Compounds of Examples 1, 63, 86, 198 display an inhibition {ICso) with regz{rd to JNK1

Sympathetic Neuron Culture and Survival Assay

The ability of the compounds according to formula I to increase the survival rate of

neuronal cells having been induced to cell death was assessed using the following pro-

5
10  of between 0.1-0.7 pM. |
tocol
15

Sympathetic neurons 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

png/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-



The tested conpounds according to fornula | display an inhibition (1C50)
wth regard to JNK3 of less than 0.4 gM nore preferred, equal or |ess
than 0.2, uM The tested conpounds according to fornula | display an
inhibition (1C50) with regard to JNK2 of less than 0.2 gM n3deNpy &i05rr ed,
equal or less than 0.02 gM Conpounds of Exanples 1, 63, 86, 198 display an
inhibition. (1C50) with regard to JNKI 108 of between 0.1-0.7 gM

Synpat heti ¢ Neuron Culture and Survival Assay The ability of the conpounds

according #0 16qiRof hfti NBE RAIRDAY MBoSHtiNdeY Manhflit 65 .,ﬁfﬁ%ﬁ?@%@lis?ﬁhbs

havi ng been”i nduced to cell death Wwas assessed using the OW ng pro-
tocol 15 Syndpat NEFF or mmbimosise,fin ¢ segeace or alisence afablfgaangide anhits@@Es. 24

new born rats 4 di ssoci ated i.n di spase, .pl.ated at. a nsjty, of 104
ol of cne Rawrsrefichedl fra bucie. dagmunaton bhct R Rivie egtoRuerry o
cul tured i#g,l & MOMAGrdRE 1 HEhE Q{*S’PU}hl'UiEJfSS ﬁ?%ﬁ;ofa- %n%tﬂﬁthi%f—ﬁbél&gﬁ 7S

(Boehri nger Mannhei m Corp., | ndi anapo nd ar abi nosi ne 1 Cel |
deat h i5s idiphered tetraapdipnvbramider(MII B Aditpr iycubxipasindg T lvells atetresuspemdarkoh um

contain 3 2905 75, 1 ng. of .anti . anti-bo Boehr.i nger..
Mannhei m et ngmlﬁ%é?ﬁﬂ%e and c%l]i VNESBSFS %M%W@S‘lpﬁg%@'

presence Qfy agﬁfi’ﬁfﬁ@brﬁﬁlj fonam de inhibitors. 24 hours after cell death
i nduction, determnation of cell viability is performed by incuba- tion of

the culture for 1 hour, at 37Cin 0.5 ng/nL of :
3-(4,5-dingthylthiazol-2-yl)-2 5.5 diphenyl tetrazoliumbrom de T).
After inc:ﬁ}ﬁl)iéﬁlﬂtﬁ ﬂ%%ﬂsraséé %”égg?réoqsé%ﬂ‘%§85%8%‘%i TOBRIEFE ﬂﬁ'tgﬂ@f’%‘r“écggoi o a 96
MIT pligt € @RfhufLl hrevlegdtihg hstrdd FRMRLAAHESN Y, KERASHA A1IVE beRiden 10@hdG@)Si ty at
590 nm The results of this assay with various test conpounds denonstrate

t hat conpounds of 10 Fornmula | are rescuing neurons fromcell death (%
neur ons alTheebioregseay With testcogmound Ke3)demansusisn g rescetirateef 3T BraftAeF ( 63)
denonstr at eﬁ a %ﬁslﬁue rate of 35 % of SCG cells at 3 M 11-2 Rel ease
Assay: 15 FHEAH Yty of the conpounds according to formula Ito nodul ate
the inflammatory re- sponse by inhibiting the release of IL-2 was assessed
using the follow ng protocol JNK pathway activation triggers the production
of i nfl amfk2dReleasa daga¥es such as IL-2. JINK can be activated by external

stimuli. sugh 3s;. nd | ine..and |.L-2 - dugct | e neasured
Vi & a5 o B R oA e PR e kR Rr i e T PR RS e
conpounds spbnicdiey irikvlstihg €he ralkasy SAIDP Was biiessedubmpihgfoloningcmororphsur e  the
ability of _the conpounds to prevent to stress-nediated |IL-2 rel ease.

JNK pathway activation triggers the production of inflammatory cytokines such as 1T.-2.

JNK can be activated by external stimuli such as PMA and Ionomycine and IL-2 pro-

duction can be measured via an IL-2 ELIS A test. Comparative measurements with and

20  without the compounds of the invention according to the following protocol measure

the ability of the compounds to prevent to stress-mediated IL-2 release.

Jurkat cells, a human T cell leukemia cell line (American Type Culture Collection #
TIB 152) were cultured in RPMI 1640 medium (Gibco, BRL) supplemented with 10%

25  of heat-activated fetal calf seram (FCS), Glutamine and Penstrep. The cell suspension in
the medium is diluted to give 2.10° cells/mL. The cells were plated (2,105 cells/well) on
a 96-well plate containing different concentrations of a compound according to formula
I (final concentration of compounds, 10, 3, 1, 0.3, 0.1 gM). This mixture is incubated 30
minutes at 37°C in a humidified CO, atmosphere. Cells were then treated with 10 ul

30 PMA (Phorbolmyristate-13 Acetate-12) + Ionomycine (0.1 uM and 1 puM final concen-
tration) in all wells except negative control. In wells without compounds, 10 ul of RPMI
2% DMSO (=0.1% final) is added. Cells are incubated 24 hours at 37°C and then the



Jurkat cells; a human T cell leukem a cell line (Anerican Type Culture
Collection # TIB 152) were cultured in RPM 1640 nedium (G bco, BRL)

suppl emented with 10% 25 of heat-activated fetal calf serum (FCH)Npy

G utam ne and Penstrep. The cell suspension in the nmediumis diluted to
give 2.106 cells/m. The cells were platgd (2.105 cells/well) on a 96-well
pl ate containing different concentrati ons of a conpound according to
formula | (final concentratlon of ounds, 10, 3, 1, 0.3, 0.1 AM._This
Mixture i sSUPR@RRIdRrRsted (el -20'G Hat psed thesime frRkpriepioneraapRe B

Cell's were, Eg?%%tt% 8\éqif’f%|1%t9 N 30 PMA (Phorbol nyristate-13 Acetate-12)

+ | onounycl n I nal concen- tration) in all wells except
negative control. In vvel | s without conpounds, 10 tl of RPM 2% DMSO (=0.1%
final) is HMELISAIAssapsr e i ncubated 24 hours at 37C and then t he SDNOV2005

76 supernatant harvest freeze 20C if not, used the sapme day) prior to
per f or m nglh-¢ relgags ey %Féé %W&M‘ﬂﬁ'eh‘?&f‘%fﬁycm) -ipulgfedshurkal cglls, 1 pres-

rel easg in

pres- enécrgeg?%g sekraicl‘!)g]t 0 C&nghncdgrrp und f%}t’aéa)]ﬁﬁﬁ assaye(gﬂ:’bw;!‘lH E%t.s%&&éd\ﬁc

Fol | ow ng deseriipgcbbeldwr e descri bed bel ow anocl onal anti-human |L-2

anti body (JMAB6Q2) ture hi ot ti-human -2 anti body

( BAF202) (M@tl@ilppef—ﬁnaﬁwﬁ%&fo éﬂgy Wﬁ(@w@zblﬂuﬂﬂ%ﬁ? gk lwmaaar d)
from From ek | rC

ant i body dﬁlg%)t %ﬁéwglﬁg{tjg?&e?ﬁ)fé%&o@{men 35’6@/@ ar qzr%n into
a 96 wel | &rd)ShRom Bioen RAD Systenna taesduseder ni ght  at roomterrperature. Each
well is aspirated and washed 3 tines with wash buffer (PBS- Tween 0.05%

After 1015 the I ast wash, the plate is danped. Assay procedure 1. 100 | of

sanpl e or p&,%r}g@%gnﬁ{ﬁ, added (2000, 1000, 500, 250, 125, 62.5, 31.25pg/nl)
and i ncubate ours at roomtenperature. 20 2. 3-tinme-wash 3. 100 p.1 of
bi ot i nyl at H) ;dmalpmmnnﬁbd)dy@macd ePBS ayd pig/mL.PBIdEwean @.05%) datrenkf2rredour s

at room t-e nme- was 10 stre t avi di n- HRP ( Zyned

a3 9325 B a4 FeRlis A plained Breb s Sravehsd 058 FARATa: ¢ oom

tenper at Urgach well is aspirated and washed 3 times with wash buffer (PBS- Tween 0.05%). After
15  the last wash, the plate is damped.

Assay procedure
1. 100 pl of sample or standard are added (2000, 1000, 500, 250, 125, 62.5,
31.25pg/mL) and 1ncubated 2 hours at room temperature.
20 2. 3-time-wash _ .
3. 100 pl of biotinylated anti-human IL.-2 at 12.5 ng/mL are added and incubated 2
hours at room temperature.
4. 3-time-wash
5. 100 pl streptavidin-HRP (Zymed #43-4323) at 1:10°000 are added and incubate 30
25 m_ihutes at room temperature.
6. 3-time-wash
7. 100 11 substrate solution (citric acid/ Na;HPOy4 (1:1) + H20O3 1:2000 + OPD) are
added and incubated 20-30 minutes at room temperature.
8. 50.ul of stop solution (H,SO4 20%) are added to each well.
30 9. Optical density is measured using a microtiter plate reader set to 450 nm with cor-

rection at 570 nm.



6. 3-tinme-wash 7. 100 /tl substrate solution (citric acid/ Na2HPO4 (1:1) +
H202 1:2000 + OPD) are added and incubated 20-30 m nutes at room

tenmperature. S. 50,ul of stop solution (H2SO4 20% are added ggl ﬁﬁggpﬂgel | .
30 9. Optical density is neasured using a mcrotiter plate redde to
450 tin with cor- rection at 570 nm 3 D NOV 2005 77 The result of this
assay shows that various test conpounds mdecrease the production of |IL -2
of nore than 30% at 3 M For instance conpounds (1), (64) and (68) show an
| C50 val uenof | 00.nNnMi.n this assa C-Jun Reporter., Ass The
phosphor yi B sBP o=k nlets Wi FRER pesbogppolia TRECH RRABIuHEo e

Ki nase si gf_-maf rdoré B a3 get.hway can be followed via a trans-reporting
system such as the  commercially available PathDetect (r) (32). 10

I nhi bition of phosphorylation by conpounds according to fornula I can then
be as- sesBEwdnstance compauagse ()i G%) sch«%@wmw endCarvalueofflesd 00 nM imthis
Luciferase activity, the activation status of a fusion trans-activator

pr ot ei n. e r ans- act i vat or protein consists of the acti- vation domai n of
the transcriptional factor of interest (c-jun) fused with a yeast tran 15
scriptional activator, GAL4 DNA bi nding domain (dbd). The GAL4 dbd has the
ad- vant ade-JunRepertehAssaynanmal i an transcriptional factors can bind to it

and therefgre. t backgr qund _noi se. of , the assay,li LY.l n the.
present cast ,Phﬂg’k@oﬁy %&'\Q%eoggléeeﬁ?néﬁ%?eqoé@ t"‘l-c nc'{"]—rﬁg Ryil_\lﬁﬁglthg %Ph%% Sti ch
consti- t Ujal ¥ehdduetion pathwalcdn bd EallowRidevil 8 @fhns-hoftines Melkdin budPRtheras
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Expr essi orropimesriadlytaygdaleRathDetest @ B2).ci ent for IJNK activation (33). Once,
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The di nmer sesseithen is able to bind to a GAL4 upstream activati ng seqguence
(GAL4 UAS) of the reporter 25 which activates Luciferase expression.
Luci f er ase® ERpTEROrERS systap alleveensip fpllawneiad dxierase acty ey, dhapsivatids ay such
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vation domain of the transcriptional factor of interest (c-jun) fused with a yeast tran-

15 - scriptional activator, GAL4 DNA binding domain (dbd). The GALA dbd has the ad~
vantage that no known mammalian transcriptional factors can bind to it and therefore
the background noise of the assay is very low. |
In the present case, Hela luciferase reporter-c-Jun (HLR-c-Jun) cell lines which consti-
tutively express GAL4-cJun were used.

20 The MEKK-1 gene was inserted. MEKK-1 is a MAPKKK which triggers the activation
of INK. Expression of wild type MEKK-1 is sufficient for INK activation (33).

Once, JNK is activated it can induce the phosphorylation of the c-jun domain of the fu-
sion trans-activator protein (GALAdbd -cJun) which forms a dimer. The dimeris then is
able to bind to a GALA upstream activating sequence (GAL4 UAS) of the reporter

25  which activates Luciferase expression. '

Luciferase expression is detected by luminescence using a simple assay such as Dual-
Luciferase ® Reporter Assay System (34) in which Renilla is used as a "control re-
porter”. |

Inhibition of JNK is observed as a decrease in Luciferase expression and detected by a

30 decrease in lJuminescence.



Inhibition of JNK is observed as a decrease in Luciferase expression and
detected by a 30 decrease in |lum nescence. 3 0 NOV 2885 78 Cell culture
HLR-c-Jun cells are cultured in DVEM H gh d ¢ supplenmented with 10% FCS
(Sigma), 2mM dutam ne (G bco), P/'S, Hygronycin b 100g/ nL andﬁﬁ%ﬁv

250, ugfnL. 5 Cell culture preparation |1 Banks The cells are s orzg‘g
frozen in cryotubes under liquid nitrogen, as 1.8 nL vol unes of cell
suspension in culture medi um contai ni ng 10% di et hyl sul f oxi de. 10 Cell

cul ture tCellguliinghen necessary, frozen vials of cells are thawed rapidly at

the col | Hakaang st ol # OB RR e WS PR I HERE O T

cent ri f ugsinda®r2ra MGtk @éneXGiBED) PIS) Myg?dﬁﬁﬁcﬁﬂ IbﬂJOOﬁg@ﬂL andl $4181280g&/maNnd t he
cell pellet reconstituted in the nmedium The flasks are incubated at 15
370 Cin an atnosphere of 5 % CO2. Cell passage The cells are serially

sub-cul t ass en 80% confl uent nonol ayers have been obt ai ned.
20 Thg n;ﬁ&mi%r%e‘ggﬁg%ﬂt% is renoved and the nonol ayer is washed with
10- 15 L @il Bargsphat e buffer solution (PBS). Trypsin-EDTA solution is
added to _the cell nonol ayer, incubated at 37 C and tapped_ gently at

i nt er val $heeelly areotiered fipaer g ¢ryotubsspndar diqyisk HiERgEm s Aol Wiypesfa¢elbn of
th N | ' X i i.pation. The cell
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m nutes at 1200 rpm The supernatants are discarded, the cells are
re-suspended in culture nmediumand di- luted 1/5 in 175 cnR flasks. Day O
nor nitg $ellprBpse hawings for- transfections The cells of near-confl uent

cul tures g%pﬁ j @gg . @t | f ih as
descri be a'?glor\f}i%.E qﬁ%l?}q é’g%% l$%gé @gl“}lg)s{ rl'gglg@rag-g ?ﬁ% F)“eélg" eaéér |b>1$81(s:6 ture
medi um agentboswirkag up besaai-comsplsteahawings Theethdickll kespensioh isadtedno 10 gi ve
about 3.5x106 cells/ni. and | nL ) )
' mL of culture medium and then centrifuged for 5 minutes at 1200 rpm. The supemnatant

is removed and the cell pellet reconstituted in the medium. The flasks are incubated at

15 37°Cin an atmosphere of 5 % CO».

Cell passage
The cells are serially sub-cultured (passaged) when 80% confluent monolayers have
been obtained. '

20  The medium of each flask is removed and the monolayer is washed with 10-15 mL of
phosphate buffer solution (PBS). |
Trypsin-EDTA solution is added to the cell monolayer, incubated at 37° C and tapped
gently at intervals to dislodge the cells. Complete detachment and disaggregation of the
cell monolayer is confirmed by micro_séopy examination. The cells are then re-

25  suspended in 10 mL of complete medium and centrifuged for S minutes at 1200 rpm.
The supéfnatants are discarded, the cells are re-suspended in culture medijum and di-

luted 1/5'in 175 cm? flasks.

Day 0 morning
30 Preparebells for transfections _
The cells of near-confluent cultures are detached and disaggregated by treatment with

trypsin as described above.



| of cell suspension are put onto 2 10cm cul ture di shes containing 9 nL of
culture ne- dium 5 The plates are incubated at 37 Cin a humdified

at nrosphere of 5 % CQ2 in air. Day 0 evening Transfections C%%r k -0, 21t g
pTK Renilla, 5.8g pBluescript KS, 5001 OPTIMEM (GLBCO, 181l 6@ 2B 10
| nduced :0.1g pMEKK1, 0.2g pTK Renilla, 5.7g pBluescript KS, 5001
OPT] I v1EM (G BCO), 181 Fugene 6 30" RT. The transfection mxture is added
to the plated cells. The plates are incubated over night at 37 Cin a

huni di f 1 ed TRt POEP AR R -Rpénd S aliRe Rlelium BndhtedA 96 wel |'s plate (100 A
of cul ture nedi um per weFI) is prepared. Negative control (vehicle): 2l of

DVBO i s addbel c¢ld stbpens®ns are(dilntad wish medium) fo give abdut ScidOuinellsank ondiilmlt o
f la | kK .diluti 3.1 Imviin .100% 20 . dded t
et FE bR o B bR enP RS o

re-suspendggmn 12 nL of culture medium 1001 of the dilution are added to
each of the 96 wells plate. The plate is incubated over night at 37 Cin a
hum di f§ edThe plasph atednetbaedst TP G in adivmidi#®d Baposphargsif Sp%CéJ@diJlrﬂét-

Dual - Luci f er ase g% Reporter Assay System (34). The mediumis renoved from
the plate dfIUHEEH |s are washed two tines with 100EzI PBS. Lysis

reagent i sTaRRfdcgiéntPassi ve Lysis Buffer, PLB). Into each culture well 5pcl

of 30 1X PLB are dispensed. The culture plates are placed on a rockin

pl at f or m ofootrdl t al | ZQF?dAgeIrTK\Rlehil]geﬁBM%PEMCM/@@?QDH@OPJW(@[&@ lete

coverage of the cell @HC}J ayer with 1X PLB. The culture plates are rocked

at roomtenperature fo 3t es. 20 pl 3 0 NOV 2005 80 of the lysate are
transfegred into a white opaque 96 well plate. The |lum noneter reading is

recorded. - 50 Al of Luciferase Assay Reagent ||l are injected and readings .

are recor difluged 5 and0-12@ pNEKEds 0.25850K Kewiflasy. e pBluesciiphKReodgeht are
i njected and readi ”QSOPTE\/[BE/PE&]%@O)?ESB ﬁﬂcgmég 3I6L R utes.
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. |
15
Day 1
A 96 wells plate (100 pl of culture medium per well) is prepared.
Negative control] (vehicle): 2ul of DMSO is added to the 1001 (in triplicate).
2 ul of compound according to formula I stock dilutions (3, 1 and 0.1mM in 100%
20 DMSO) are added to the 100ul (in triplicate).
The transfected cells are trypsinised and re-suspended in 12 mL of culture medium.
100u1 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.

25 Day2
Test procedure: Dual-Luciferase ® Reporter Assay System (34).

The medium is removed from the plate and the cells are washed two times with 100ul

PBS. Lysis reagent is applied (Passive Lysis Buffer, PLB). Into each culture well 51 of
30 1XPLB are dispensed. The culture plates are placed on a rocking platform or orbital

shaker with gentle rocking/shaking to ensure complete coverage of the cell monolayer

with 1X PLB. The culture plates are rocked at room temperature for 15 minutes. 20 ul



The rel ative | um nescence is then neasured: RLU Luciferase/RLU Renilla. The
result of this assay shows that various test conpounds inhibit nore than
20% of the activity of INK at 10 M 10 For instance conmpounds (1), (10),
(11) or (117) display in this assy an IC50 val ue of less than D0 NOYMINE_PS
i nduced endotoxin shock in mce The ability of the JNK inhibitors described
in formula | to significantly reduce th&% evel 15 of | fl anznzatoiy

cyt oki nes induced by LPS chall enge was assessed using the follow ng

prot ocol : ofthd dysnte age twamfdried ihtopowhity spapeHit wielbplatePPhe dwmitiontetee e adiaf t he
outer nmenbrane _of G am negative bacteria. Response-to LPS has been shown
to invol v ®#EI8€ti vation of different cell popul ations and to Iead to the

by oar s T E Ll R T 1P iock R dils b T |,

to stimnul at)mmktesactl vation of various MAP ki nase pat hways, including JNK
(35), the ability MN&-@MI bi t or.s, can be tested after the JNK signaling
pat hwe®y  Agil ofsdRP<H3le feRezgsniare niepiad @Rd readHips arersgorded; af Prapd JO g

i nhi bi tor f conpounds of formula nmay be assessed after a LPS 25

chal l enge using the follow ng protocol: LPS (S. abortus-Galanos Lab.-) is

i nj ect ed TROfE14riwy kgpinéscende it thelvbheasG@edBRIAT hiciferase/RILURIGdII&ndot oxi n
shock. Conpounds according to formula I (0. 1, 1 10 ng/ kg) or NaCI

(200uM aeln ected intrayenoysl 10 nmi/k Lbhefore th

Chal | engeThegeBaltst @Fﬁ?%&gﬁ‘i"%@l@t YOS HES chbtporrabibe. Bt e 20k they

di fferent (givﬁ?ogqg\% the LPS chal | enge, and the bl ood was
centrifuged a ' rp or 10 min at 40 Cto collect su 3 0 NOV 2005 81
per nat ant. ‘Measurenent of cytokines production such as TNFa and | FNy by
nouseld s Feaehftanoe dompdinda fDERGA(K) br LN displapuin slets agsy) arllZd Oalbeof Tédsa and
Dy 485 for | EN Ot her ELI SA assays such as described in (36) can be
used. Thuthan ﬁel*g’{mpound of Exanple (63) shows an inhibition of IFNy
production of 65%at 5 1 ng/kg and 40 % i nhibition of TNFa production at
10 ng/ kg. G obal Ischema in Gerbils' The ability of the JNK inhibitors
descri bedLPS ihdnced enddtoxiprshbelcin aed death during a stroke event was

assessed usin the W protocaol: T gerbil bilateral carotid
ool s ontbsalligeof fiady K bR aarbib b BRledd gy Tedase Zéi%ke_
and ifwol %ﬁ %51%7%&7 %Yok@%%zﬁt‘é}égWﬁPSt&ﬁgB fg b o s}-&@e k‘z‘r}]zg'?ﬁé follsRgAgT ation

in the hi anpus eve ops over several
protocol:

Endotoxins are the lipopolysaccharides (ILPS) constituents of the outer membrane of
Gram negative bacteria. Response to LPS has been shown to involve the activation of
different cell populations and to lead fo the- expression of various inflammatory cytoki-
20  nes that include tumor ncerosis factor-alpha (TNFo) and interferon gamma (IFN-y).
As LIPS is known to stimulate the activation of various MAP kinase pathways, including
JNK (35), the ability of JNK inhibitors can be tested after the INK signaling pathway
has been switched on by a LPS challen ge.
The activity as JNK inhibitors of compeunds of formula may be assessed after a LPS
25 challenge using the following protocol: ‘

LPS (S. abortus-Galanos Lab.-) is injected (200 pg/kg, i.v.) to Male C57BL/6 mice to
induce endotoxin shock. Compounds according to formula I (0.1, 1, 10 mg/kg) or NaCl
(200uM) are injected intravenously (10 mI/kg) 15 min before the LPS challenge. Hepa-
30 rinized blood was obtained from the orbital sinus at different time points after the LPS
challenge, and the blood was centrifuged at 9’000 rpm for 10 min at 4° C to collect su-



referred as "del ayed neuronal death". In addition, the neurodegeneration
observed his- tologically is obvious and easily quantified (37).
Furthernore, the histopathology seen in the gerbil is simlar to that
observed in the hippocanpal CAl region of the human 15 brain 8d NGB a
cardi ac arrest. Behavi or observations, such as nenory tests, could even be
performed in the case of gerbils. This kiind of tests for appreciation of
the de- gree of recovery is not easily manageable in other nodels such as

02t whose LRl NiflardRl i bESIALE IHSIANRLR b (B e ARl St T Ve

effect acc ornul' a g¥sessad’

ger bi | gl opgforh®e@@ith anBIdS A lamcﬁ BEDudse? @Dw:b for INFiaHdPDY 485 gy -
Anesthesia with isoflurane (0.5-4% . 25 -. The conmon carotid arteries
(left and v.iQthe) ERI®A fassyd sichoamdesgibad in (3 chube osedof the arteries using
Bul  dog m crocl anps during 5 mn. - Renoval of clanps (reperfu5| on) -

St abul atiopn, of the anima) s _under heating |a until _ awake. - i on of
the ani mal $T¥s thecPmpoYRE PhERMDle Y ShATS arblgg@suoreqf H’l‘ééemww %réﬁa%

ani mal Sg 3 er e ( apitation or overdose
of pent oba?g% %Hggovénr}%?mgg&ﬁﬁeprﬁdgg On%iqilgg%r’bgi cal paraneters 5 -
Freezi ng Ot}]&ﬂ}ﬂ]mmallﬁ(l;&%ngnt ane (-20C) - Slicing of the hippocanpus
using a cryo-mcrotone - Staining with cresyl violet nmethod -

Eval uati on altlhé' ¢fé§¢d§‘.’§€ intibitom despgbed infornude I &1 pratect ke fide@rhdping dy a
nodi fi ed Ger eve’ dﬁgﬁa‘%ﬁsg%ff’g.!‘ﬁ%é %ge)rfolclﬁwztnﬁé?re@EEf‘TNEm Adm ni stration of

t he corrpoufﬁt accor tle: 15 mn, 24 hours and

48 hours aﬁ@gerbﬂﬂﬁlrafdta] @iot{cPoctistoinis afwedl-ddsbebedeamnal nno@él sheuweisienesi a) .
- Standard protocol 15 50 aninmals : 5 groups of 8 (group A : control,

gr oups 1®B- Dic stgake agdipvolyeselativelysasy ahgicat teehniques: ref erence conpound
(Grotic acyfl 1%8@992\1’&%59&&&? in the hippocampus develops over several days and is often

referred as "delayed neuronal death". In addition, the neurodegeneration observed his-

tologically is obvious and easily quantified (37). Furthermore, the histopathology seen

in the gerbil is similar to that obsefved in the hippocampal CA1 region of the human |
15  brain following a cardiac arrest. Behavior observations, such as memory tests, could

even be performed in the case of gerbils. This kind of tests for appreciation of the de-

gree of recovery is not easily manageable in other models such as in rat whose learning

abilities are much poorer (38). |

The neuroprotective effect according to formula I to protect may be assessed using the

20  gerbil global ischemia model and such a protocol:

-1- METHOD
* Surgery
- Anesthesia with isoflurane (0.5-4%).
25 - The common carotid arteries (Jeft and right) are freed from tissue.
| -'."Occlusion of the arteries using Bulldog microclamps during 5 min.
- Removal of clamps (reperfusion)
- Stabulation of the animals under heating lamp until awake.
- Stabulation of the animals in the animalry in individunal cages.
30

* Sacrifice of the animals



Thus, the conmpound of Exanple (68) shows an inhibition of global ischem a
of 64% (% inhibition of total lesion) at 80 ng/kg. 20 Solubility of
conpounds of fornula (1) The conpounds have been assessed in BEsREYtpe
their solubility in water, at a pH of 7.4 at roomteneprature. |In general
the solubility of conpounds of forrmula (I) is in a range of at |east 50
g/ m. solvent, nore preferably of at |ea® 100 g/nL solvent. For instance
com pounds (63), (163), (198) display a solubility in water of at | east
200 pg/ L sol veftdayd aftdr cH¥Ma 2085piati e bebsRIESS of iaent@Bé(ﬂb?tal)ROger J.
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pat hway and 5 apoptotic signaling. International Journal of Oncol ogy,
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Thus, the compound of Example (68) shows an inhibition of global ischemia of 64% (%
inhibition of total lesion) at 80 mg/kg.

20  Solubility of compounds of formula (I)
The compounds have been assessed in respect of their solubility in water, at a pH of 7.4 at
room temeprature. In general the solubility of compounds of formula (I) is in aran ge of at
least 50 pg/mL solvent, more preferably of at least 100 pg/mL solvent. For instance com-
pounds (63), (163), (198) display a solubility in water of at least 200 pg/mL solvent.

25 '
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87 Clainms 1. Sul fonam de derivatives according to formula I Art (CH2)n
Are-S02 Y X R | 5wthits geonetrical isoners, in an optically active
formas enantioners, di- astereomers, as well as in the formoh racgrﬁtes,
as well as pharmaceutically ac- ceptable salts thereof, wher & B NV d Are
are independently fromeach other aryl of_heteroaryl, XisOorS, 10 Rl is
hydr ogen or a C, -C6-al kyl group, or R forns a 5-6-nenbered saturated or
unsaturated ring with Ar ; nis an integer fromO to 5; Y is a pyrrolidine,
an azepan @Gi. BoxpbwoeCMi 8t ahpilte strofs-adnivated| poteinokimaseaeare RhajoRE) Jun drmaind2 N

Lz L1 LN 2 Nor L1 or L 15 whereby R6 is selected fraomt gr Qup
consi sti ng oftem%g*é‘lﬁsesc?q%t- I }S,"Xe@,“-a 3@%18? D, o, l%l@g"ggﬁ#f’t 59

cyano, sul formb): 265936(769k1. sul foxy, acyloxy, thioalkoxy and where R6 is
not hydrogen, n° is an integer fromO to 4, whereby at |east one of L'
and/or L2 is an ionisable noiety selected froman amne to which a

| i pophi | i c22h@nishigl. eteladAdtivation pf c-dwaN-terminabkinaset digingdischegnialakg fepprbups

20 or a_substi.tuted or unsu j4ut ed | 5Ar roup is attached. 2. A
sul f onahi de d&9% VAROVE g%%o%ﬁlgtje%”aﬂ%f}%fn@@éhggécedi ng claims, wherein
Ar'  and Ar2 are independently selected fromthe group consisting of

phenyl, thBS.rSﬂfirstéiﬂ{ Rl, ReRA stbOrespotisk @l ac@Ptdnangliluyve 8RSk REFHcP Y er.

C, -C6-al kyl, C, -C6-al koxy, C C6-al kenyl, C2-C6-al kynyl, am no, acyl am no,
ani nocar bony|199Z 4«2 Szppl N®B-4805 88 al koxycarbonyl, aryl, carboxyl, cyano,
hal ogen, hydroxy, nitro, sulfonyl, C, -C6- thioal koxy. 3. A sulfonam de
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4. A sul fonam de derivative according to any of the preceding clains,
wherein Ar2 s is a thienyl or furanyl group. 5. A sulfonam de derivative
according to any of the preceding clains, wherein Ar' is selected froma
hal ogenophenyl, nitrophenyl, hydroxyphenyl, al koxyphenyl, pyri%i?lNUV 2005
3, 4, - di hydr oxyphenyl, thioxo-di hydropyri dine or its tautoner, pyrazole
and Xis 0, R1L is hydrogen, nis 1, Ares thi enyl or furanyl. 10 6. A

sul fonam de derivative according to clains 1 to 5 wherein nis 1. 7. A
sul f onam3eXdeilli.vert ahMeAssesotid ingvivo aatiyativhn of sighsl ftaﬂsduﬁtiowpameziays Reiths H,
L2 is H L. is -NR ;. Where at_| east e of R3 is not hydrogen,
but a sub- g%th‘tiﬁt&ﬁ?®§§P%Pééy9rt‘?%ﬁnsﬁ"fﬁ’éﬂg@?%{éblcé‘f‘lél)s -of straight or
branched C4-C, s-al kyl, aryI CI -C, 8-al kyl, heteroaryl -C2-C, B-al kyl,

d -Cl14- al S ifru I A6, _
% L4 Ay S OGS B SRS YR BiEkRs Spem
8. A sul fonhmﬂasdmate@ﬂP&kDaq&mem wgh tadageaegaltoryiemeim Aroc.iNutk MR

where R3 is 0 nched C4-C, 2-al kyl, preferably a
C6- C, 8- al ky a-agﬁf{z%%% é-t?gé% tuted with a cycl ohexyl group or a benzyl
group. 20 9. Sulfonam de derivatives according to claim8, wherein Y is a

pi peri di S t branched
L

sul f onam de derivative accordi ng to any of the pr ecedl ng clai ns sel ected
from 25 3heuha) Mwvamd) Madupan, 8., LPsGvdRODN 50884 -axpressivnNn[{taan mono-

g[ T\l/eg Eggl anm no)&eﬁgzar lgna}l"%/gjow,l {f%%l-bhhl en- 2-yl ) net hyl ] benzam de

{[5-({4-[(4-trifluoronethylbenzyl)am no] pi peridin-I-yl}sulfonyl)thien-

2-yl] et 13g] Forli @€ et al., Quantification and biological activities of native tumour ne-
4-chloro-N-[ (5- (13th|azol céllamno)plperldlnl | ] sul fonyl }thien-2-
g

yl ) md@hyl . | Besis aﬁt greframdihP Srsemplatedshumar] moperspesy AT 8619510 886815391344
]sul fonyl } thien-2- yl)nethyl]benzam de 4-chloro-N[(5-

{[4-( pe”t% ?g]éﬂé}).?ﬂ’?{ A AitiaY ot e iR st¥OkBAL el PR A L A

4-chl oro
{ [ 4- (but y| acilipahpeqefiil denrdprotedtteldrog? | BTPEi1095 261 78281y . | benzani de
4-chloro-N-[(5- { [4-(dodecyl am no)pi peridin-|-yl]sul fonyl }thien-2-

. 38. Block, F., Global Ischemia And Behavioural Deficits, Progress in Neurobiology
1999, 58: 279-295.

15  39. Gerhard SC and Boast CA, Behavioral Neuroscience 1988, 102: 301-303.

40. Dess, D.B.; Martin, J.C. J. Org. Soc., 1983, 48, 4155.



yl ) met hyl ] benzam de

4-chloro-N-{[5-({4-[(2-cycl ohexyl et hyl ) am no] pi peridin-1-yl}sul fonyl)thien-
2- yl]methyl }benzam de 4-chl oro- N 30 NOV 2005
{[5-({4-[ (cycl ohexyl net hyl ) am no] pi peridin-l-y]} sulfonyl)thien- 8

yl ] met hyl } benzam de 4-chloro-N ({5-[(4- 7[ (I R)-1-cycl ohexyl ethyl]am no
}piperidin-l-yl)sul fonyl]thien-2- yl }nethyl)benzam de

N-{[5-({4-[(1R 2R, 4S)-bicycl o[ 2. 2. 1] hept - 2-yl am no] pi peridi n-1 -yl }sul fonyl)
thi en-2- yl]nethyl }-4-chlorobenzam deClimb| oro-N- ([5 - ({4-

[ (2- propoxyet hyl )am no] pi peri din- | -yl } sulfonyl)thien-2-

yl ] met hyl }benzam de N- {[5-({4-[(1-adamantyl net hyl )am no] pi peri din-1 -yl}
sul fonyl ) t hi.en- 2SyifdnaBideydelivatives Akesroiena sttt I
4-chloro-N-{[5-({4-[(2-pyridin-2-ylethyl)amno]piperidin-l-yl}sulfonyl)thie
n-2- yl]methyl } benzam d%a 4-chl oro- N-

{[5-({4-[(2-pi peridi nA}- N)-am \ perixcn- sul fonyl )t hi en- 2-

yl ] met hyl } benzam de Ak (mgn /9‘2 SO%A_}Y
4-chloro-N-{[5-({4-[(2-ethyl hexyl)am no] pi peridin-I|-yl}sul fonyl)thien-2-

yl ] met hyl } benzam de 4-chl oto- {5-[(4-{[3-(1 Himdazol-I -y)propyl]amno
}piperidin-1- yl)sul fonyl] thien-2-yl } nmethyl)b enzam de 4-chloro-N-[(5-

{ [4-(octyl am noyith pegeamatri¢al ispnesslif amgptjcallypetivedoyn psrenapyipmsemdian de

N-[(5- { [4-(heptyl am no).piperidi n-Il-yl | f onvl t hi eny 2- vl thyl] - 3-
met hoxybenzam deas?%-r %enfeﬁéd)f 5“}@ [af g“ H’{e[frﬂ%‘z %gfaﬁ?%%% 3% &eg eag ipg?%’%lalcgmacaﬁy ai'
-yl ] sul fonyl } t hisptaBle syt fietdoy, | Wixgsiaam de

3-met hoxy- N-[ (5-{[ 4- (pentyl am no) pi peridin-1-yl]sul fonyl}thien-2-

yl ) met hyl ] benzanj de N-[{5- {]4-(butyl am no) pi_peri di n-

|-yl ]sul fonyl }t m\rgﬁnééﬁﬁrﬁm pydestly ﬁ@ﬂh%@i)@émaﬂﬁ? geheterppsyl,
{[4-(dodecyl am ng)ybReki din- | -yl ] sulfonyl } thien-2-yl)nmethyl]-3-
met hoxybenzani de 3 0 NOV 2005 90 N-

{[5- ({4[ (2- cy cIRhighydregényor)a@i-Gekkyberoug Or-Rl-fyhﬁls a 5-6-membered saturated or
sul fonyl )t hi en- zdngzlatllrgl‘teetdhﬁlxllg}v}i%ﬁ Arrn?t hoxybenzam de

n is an integer from 0 to 5;

Y is a pyrrolidine, an azepan or a piperidine moiety of the below formulae

R% .
6 n 6
R0 | N R®).
E 12 N L'
1 2
N or L or L

15 whereby R® is selected from the group consisting of hydrogen, C;-Cg-alkyl, C;-
Ce-alkoxy, OH, halogen, nitro, cyano, sulfonyl, oxo (=0), sulfoxy, acyloxy,
thioalkoxy and where R® is not hydrogen, n’ is an integer from 0 to 4, whereby
at least one of L' and/or L? is an ionisable moiety selected from an amine to
which a lipophilic chain selected from optionally substituted C4-Cg-alkyl groups

20 or a substituted or unsubstituted alkyl-aryl group is attached.

2. A sulfonamide derivative according to any of the preceding claims, wherein Ar!
and Ar® are independently selected from the group consisting of phenyl, thienyl,
furyl, pyrrolo, pyridyl, optionally substituted by C;-Cg¢-alkyl, C;-C¢-alkoxy, C,-

Cs-alkenyl, C,-Cg-alkynyl, amino, acylamino, aminocarbonyl, C;-Ce-



N-({5-[(4- { [(1 R-1-cycl ohexyl ethyl] am no }piperidin-1-yl) sulfonyl]
thien-2- yl }nethyl)-3-nethoxybenzamde N- ([5-(f 4-[(1

R 2R, 4S)-bi cycl o[ 2.2.1 ] hept-2-yl am no] pi peridin-1-yl } sulfonyl)thien-2-
yl] nmethyl) -3 -nmethoxyb enzam de 3-net hoxy- N 30 NOv 2005
{[5-({4-[(2-propoxyet hyl)am no] pi peridingl -yl} sulfonyl)thien-2-

yl ] met hyl } benzam de N-{[5-({4-[(1l-adamantyl net hyl)am no] piperidin- |-yl}
sul fonyl)thien-2-yl]nmethyl}-3- methoxybenzani de N

{[5-({4-](3, 3-di @{ 53(%51?(51‘3 |a nqa,q@]x'y,l Fyéqmpcu,hﬁlogery |h}zdroxy, nitro, sufonyl, C;-Ce-

sul fonyl) t hi en- 24 HHM yl }-3- et hoxybenzam de 3-net hoxy- N-
{[5-({4-[(3-norpholin-4-yl propyl ) an no] pi peri din-1-yl }sul fonyl )t hien-
2-yl ] met hyl }benzam de

3- net hoxy- N3{ [ 5- (f ddfop@milerdedivativa-agtartimgt) akima] whereini Adiisa phenyl. }

sul fonyl )thien-2- yl]nmethyl}benzam de 3-net hoxy-N f

[5({4[(2p eridin:1-yleth am no]l pi peri di n: ul fon hi en- 2-
yl | met hyl }benza i gliQna I{‘ %ﬁ‘}ttv(ez"%dfﬁ e &8y ?%#?f ﬁfﬁc‘f) llalf%/sr’lz’vltheWI}Ar
sul fonyl kt hi en- 2iy{ g hy,lfu}an§rg,g§lg_hoxybenzam de N-({5- [(4 {[3-(1
H-im dazol -1-yl)propyl Jam no) “pi peridin-1-yl)sul fonyl]thien-2- yl }
met hyl ) -3 - net hoxybenzam de N-[(5- { [4-(hexylam no)piperi din-l1 -yl]
sul fonyl }tHien- @Wﬂfpmﬁyldex]lva;wemqﬂ mgtb@nlzwﬁ tb@PNCfQIES claims, wherein Ar'

et hoxybenzam de 3o ReeRayY P seRBlbA e AEb RS gkounhemydy,

}thien-2-yl)net hpjfﬂldye,m;%rﬂlﬂﬁiroxyphenyl thloxo dihydro yr1d1ne or its tautomer, pyrazole
3-met hoxy-N-[ (5-{[ 4 (pentyl am no) azepan Lll fonyl} thien- 2-

yl ) met hyI | benzant¥eXng P B- isth mg@mgﬂla isry) 9h firanyly sul f ony!
}thien-2-yl)nethyl]-3-nmethoxybenzam de

ot hoxybong o de Mo T LR Er Sor (3 ey eloRink T i e fézeﬁﬁf"f'. My

sul fonyl )t hi en- 2- yI nmet hyl } - 3- net hoxybenzam de N ({5-[(4- {[(

R) - 1- cycl ohdxyl Atsuifondraide dejvagize pegording yd Jrsidfictaims |l tth Gewhaein B rteHhﬁ ) -
3-meth b d

N- En[e 5- (()?i F? i?zﬁzﬁﬁhé) iR cRo e atlpmshoneof R mdR] ispebhyiroesh YA FBRy1 ) t hi
en-2- ylJmethyl $it3eniBéiBQ%YREMZBELAR consisting of straight or branched C4-Cis-alkyl,

aryl-C;-Cjg-alkyl, heteroaryl-C,-Cg-alkyl, C,-Cy4-alkyl substituted with a Cs3-
15 Ciz-cycloalkyl or -bicyclo or -tricyloalkyl, and whereby said alkyl chain may

contain 1-3 O or S atoms.

8. A sulfonamide derivative according to claim 7, wherein L' is -NHR®; where R? is
a straight or branched C4-C2-alkyl, preferably a Cs-Ci2-alkyl, optionally substi-
tuted with a cyclohexyl group or a benzyl group.

20 9.  Sulfonamide derivatives according to claim 8, wherein Y is a piperidine group
N L'

L'is -NHR?; where R is a straight or branched C¢-C2-alkyl, preferably a Cg-
Ci-alkyl, or a benzyl group.

10. A sulfonamide derivative according to any of the preceding claims selected from

25 the following group :



3-nmet hoxy-N- {[5-({4-[ (2-propoxyet hyl )am no] azepan- 1-yl } sul fonyl )t hi en- 2-
yl ] met hyl } benzam de N-{[5-({4-[(cycl ohexyl net hyl )am no] azepan- |-yl}

sul fonyl)thien-2-yl]methyl}-3- methoxybenzam de N

{[5-({4-[(1-adamantyl net hyl ) anmi no] azepan- | -yl } 3 0 Nov 2005

sul fonyl)thien-2-yl]nethyl} -3- nethoxybegzam de 3 0 NOV 21105 91

3- met hoxy- N-{[ 5- ({4 [ (3-nmor phol i n-4-yl propyl )am no] azepan-1| -yl }sul fonyl ) thi
en-2- yl]methyl}b

3- et hoxy- - [ 5b(§' &ﬁf{%ﬁﬁﬁ (- fhesvlgminapmipsidin oyl thispr3-smetbsazamids.
Vet b i no] j%i\g%% ﬁ;ﬂiﬁ%ﬁ?aﬂ%rﬁh iy tosnas)foni ﬁ@gmgﬁix&aﬂ@&&wm

-y
5-({4-[(2-ethyl e _j; I} sulfonyl)thlenZ }]ﬁmathl - 3-
thoxybenzam de echlom- ([ﬁi'{{ 43(1¢3rhd a}ﬂ@nmp)pype;ﬁrrbbyl sylfenyl pn3dz epan- |
1) sul fonyl ]t hi e}d)rzethy benpamidyg| ) - 3 - net hoxybenzami de 4-chl or o- N-[ ( 5-
4- (hept yl am no)4zEperNI {5 [4sihleptytayniho Jpipenidir )| seifonyl} fHienr2anm de
-chloro- N-[ (5- {fi¥néthglibehamide) azepan- 1-yl ] sul f onyl }
i

en- 2y|)rrethy|491ﬂ61?oa1m 44peity RinfnH¥pldeBidint 1-yl]sulfonyl} thien-2-
-(pentyl am no) 1 efzﬁ%l fﬂggyl )né\}ﬁlﬂgn 12 y?’]srretoﬁglll}]t l;%nnzam de
(

e

5-{[4- (butyl I
(S-i15 (uyl 12%%%%”@*1%%%@%%%&@ TR LS ey RhaRGRe 2
thyl]b
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e o L Rtk fy o i
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4- chl or o- N- {[ 5- ( {* f(ﬂEdHteﬁ 2yl ) ani no] azepan- 1-yl }sul f onyl ) t hi en- 2-
yl ] met hyl } benzani4déhloro-N- ({5 [(4- {[(lR) 1-cyclohexylethyl]lamino } piperidin-1-yl)sulfonyl]thien-2-

4-chl oro- N [(5 {[y&}-r(ld:tb)d)ﬁeamnmd)sazepan 1-yl]sul fonyl }thien-2-yl)nethyl ] benza
mde N-[(5- {%/4I am no) azepan- 1-yl lsul fonyl) thien-2-yl)nethyl]

met hoxybenzam de 1‘@-{[156( dkR,BRR[485-bicyple{3.2.2 ] hepB2- yéatrm1no]|pm¢@|dwbmh};subf@né}ﬂym} 2-
et hyl ) ami no) pi petlinuithyd }-4-chlorobenzamide

< — o+ N ~~— —
PSS ERE LR

4-chloro-N-{[5-({4-[(2-propoxyethyl)amino]piperidin-1-yl} sulfonyl)thien-2-
yljmethyl}benzamide

N-{[5-({4-[(1-adamantylmethyl)amino]piperidin-1-yl } sulfonyl)thien-2-yl jmethyl } -4-
chlorobenzamide

4-chloro-N-{[5-({4-[(2-pyridin-2-ylethyl)amino]piperidin-1-yl } sulfonyl)thien-2-
yl]methyl}benzamide
4-chloro-N-{[5-({4-[(2-piperidin-1-ylethyl)amino]piperidin-1-yl } sulfonyl)thien-2-
yl]methyl }benzamide
4-chloro-N-{[5-({4-[(2-ethylhexyl)amino]piperidin-1-yl}sulfonyl)thien-2-
yl]lmethyl}benzamide
4-chloro-N-({5-[(4-{[3-(1H-imidazol-1-yl)propylJamino } piperidin-1-
yl)sulfonyl]thien-2-yl } methyl)benzamide

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

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

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

N-[(5-{[4-(dodecylamino)piperidin-1-yl]sulfonyl } thien-2-yl)methyl]-3-
methoxybenzamide
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{[5-({4-[(2-hydr (ﬁémethbxj/ N SAEUA (P propdx yeth ) aniho] })lperldln 1-yl}sulfonyl)thien-2-
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ylJmethyl }benzamide



yl ] met hyl } benzam de 3 -nmethoxy-N-({ 5-[(4- { [4-(trifluorom ethyl)benzyl]
amno }piperidin- | - yl)sulfonyl]thien-2-yl) nethyl)benzam de 3

-met hoxy-N- {[5-({4-[(3-net hyl benzyl)am no] pi peridin-1-yl} 30 NOV 2005

sul fonyl )thien-2- yl]nethyl}benzam de 3 0 NDV 2005 95

3-met hoxy- N-{[5- ({4-[ (4-propyl benzyl)am ng] pi peridin-1-yl}sul fonyl)thien-2-
yl ] met hyl } benzam de 3- net hoxy- N ({5- [(4 {[3 (trlfluororrethyl)benzyl]am no

}piperidin-1- yl)sulfonyl] thi t hyl ) benzam

3- met hoxy- N- ({5- ‘é&hlo q- %[ﬁr(r@'l[@d?}fﬂﬁ%ﬂ %M&ﬂéﬁ@lwljpmh@pﬂu Yesulfgny)thien-2-
yl )sul fonyl ]t hi en yi henzagpidebenzani de

N-({5-[(4-{[4-(di 4-ICh1©rQ3Ne{[ﬁ{()k§/-I(lﬁq:np§dqm—dmlcthyl)ammo]pyrrohdm 1-yl}sulfonyl)thien-2-
} pi peri di n- 1-yl) syilthethyl}bérzamide2- yl } net hyl ) - 3- net hoxybenzam de

3-met hoxy- N {[ 5-4-LHBiold-R-§54{H[@-¢ %nh@m)hﬂuﬁd}pﬁﬂidl@mym}shnbmym@m - yl}
sul fonyl ) t hi en- 2-ylihemih Uér}z%ﬂfeam

3- met hoxy- N-{[ 5- (z[é B£04N MBEWHHB' P?félﬁlfoﬂyl'}ﬂﬂé& 2-

sul fonyl )t hi en- 2y¥) % f
4-[ (4- but ox thle t hyl }- 3-

ot hoxybenzan de 1?2 i‘? TRt §f° et (X@ﬂyﬁ?‘ﬂ S ReSARRB RS i )
-yl } sulfonyl)t 3 rrethox

[5-({4-[(pyridin [%iﬁr[mﬂnaﬂﬁamp}jmhxumpm}dlgﬂ rxlbw}fpwlwh@ﬁ-Zz
| ] met hyl }benzam)dhn@h de- {
5- ({4-[ (pyri di n-12-{y3- ﬁ@f[ﬂyﬂbymopm@}pmnm Lyl Peulforfybydyien -2yl lemetiRgd ) -3-
| ] met hyl } benzam meth8xybehtamdge N- {[ 5- (
4- [ (pyri di n- 3- yINE[ 54} [drbag] 4piilpey) ingihpt U-piperidiny i aulfiny DB-thient methyl }-3-
| ] met hyl } benzamfl@hdkybbhnfidé 4- [ (4-tert-butylb enzyl)am no]p ip eridin-

-yl) sul fonyl )tﬁélﬂ&l;{ozNyﬂ[& Bt fhekylkmethyt) aﬁﬁb?ﬁﬁéf%ﬁ%‘ﬂs@ﬁoﬁ‘]ﬂthien-z-

5-({4-[(3-ethox |per|d|n I
_z- e L SRR Syt ot -
3-met hoxy- N-[(5- (4o {4 [Lgﬁgyn(hbwaﬁ{mcs]pyge}laﬁ#f9f}¥&11r&%ax&} A RRMR) paY i din-|

chlorobenzamide
4-chloro-N-{[5-({4-[hexyl(pyridin-3-ylmethyl)amino]piperidin-1-yl } sulfonyl)thien-2-
yllmethyl}benzamide

|—|—\<A\<l—|\<r-“ﬁ

4-chloro-N-{[5-({4-[hexyl(pyridin-4-ylmethyl)amino]piperidin-1-yl } sulfonyl)thien-2-
yllmethyl}benzamide

4-chloro-N-{[5-({4-[hexyl(pyridin-2-ylmethyl)amino]piperidin-1-yl} sulfonyl)thien-2-
yllmethyl}benzamide

N-{[5-({4-[butyl(hexyl)amino]piperidin-1-yl}sulfonyl)thien-2-yl|methyl }-4-
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thienyl }methyl)benzamide
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thienyl }methyl)-3-methoxybenzamide
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piperidinyl)sulfonyl]-2-thienyl } methyl)-3-methoxybenzamide
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N-({5-[(4-{[(1-hydroxy-1lambda~5~-pyridin-4-yl)methyl Jamino}-1-
piperidinyl)sulfonyl]-2-thienyl }methyl)-3-methoxybenzamide

N-{[5-({4-[(2,3-dihydro-1,4-benzodioxin-6-ylmethyl)amino]-1-piperidinyl } sulfonyl)-
2-thienyljmethyl}-3-methoxybenzamide '

N-{[5-({4-[(2,3-dihydro-1-benzofuran-5-ylmethyl)amino]-1-piperidinyl } sulfonyl)-2-
thienylJmethyl}-3-methoxybenzamide

4-chloro-N-{[5-({4-[(4-propylbenzyl)amino]-1-piperidinyl } sulfonyl)-2-
thienylJmethyl }benzamide

4-chloro-N-({5-[(4-{[4-(trifluoromethoxy)benzyl]amino }-1-piperidinyl)sulfonyl]-2-
thienyl} methyl)benzamide

4-chloro-N-({5-[(4-{[4-(difluoromethoxy)benzylJamino }-1-piperidinyl)sulfonyl]-2-
thienyl } methyl)benzamide
4-chloro-N-{[5-({4-[(4-propoxybenzyl)amino]-1-piperidinyl} sulfonyl)-2-
thienylJmethyl }benzamide

N-{[5-({4-[(4-butoxybenzyl)amino]-1-piperidinyl } sulfonyl)-2-thienyljmethyl }-4-
chlorobenzamide

4-chloro-N-{[5-({4-[(4-quinolinylmethyl)amino]-1-piperidinyl } sulfonyl)-2-
thienylJmethyl }benzamide

N-{[5-({4-[(4-tert-butylbenzyl)amino]- 1 -piperidinyl } sulfonyl)-2-thienyl jmethyl } -4-
chlorobenzamide

4-chloro-N-{[5-({4-[(4-phenoxybenzyl Jamino]-1-piperidinyl } sulfonyl)-2-
thienylJmethyl}benzamide
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thienyl }methyl)-1,2-dihydro-3-pyridinecarboxamide
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thienyl ymethyl)benzamide
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retinal dis- easaecthaxybengoyhaminolmethyl)thinphiene-gicert®apleteosi s, head trauma and
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(1 BD), rheunmatoi @-raethotybenianside ast hma, septic shock, transplant rejection,
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prostate, testicyliaethjIrPMdtkoxybbaiagide | UNg cancer, a cardiovascul ar
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myocordi al reper Bygl MbtthJyLb’e)iz@y’ldnﬁm)mﬁy&m%-@@ﬁﬁiddr@ﬁeﬂlm@ﬂ)aﬂyh@ﬂtﬁart

g Snile, UlS(I dnfey a@ﬁ)egﬂﬂlbfl-%ﬂ?ﬂégylf]uﬁb Rerield- éHrb%Slhc%&ﬂ%lth}fl%bttﬂre 30 NOVt ﬁOOS
e of a & _the

nodul ati on of twtéfggb%% ?/lfiéxw M@)g accorh?ﬂaﬁlﬁg&g}ﬂgl %Q"?lﬂx}?eglgy]?ﬁe

treatment or preven n o I'sorders associated wth the abnornal

expression or activity of JNK. 5 15. Use according to claim14 for the

treatnment or prevention of disorders associ ated

11. A sulfonamide derivative according to any of the preceding claims for use as a

medicament,

12.  Use of a sulfonamide derivative according to any of claims 1-10 for the prepara-

5 tion of a medicament for the treatment of a neuronal disorder selected from epi-
lepsy, Alzheimer’s disease, Huntington’s disease, Parkinson’s disease, retinal dis-
eases, spinal cord injury, Multiple Sclerosis, head trauma and ischemia, an auto-
immune disease selected from inflammatory bowel disease (IBD), rheumatoid ar-
thritis, asthma, septic shock, transplant rejection, a cancer selected from breast-,

10 colorectal-, pancreatic, ovarian, prostate, testicular, hepatic, kidney, lung cancer, a
cardiovascular disease including stroke, arterosclerosis, myocordial infarction,
myocordial reperfusion injury and an ischemic condition including heart, renal,

kidney and brain reperfusion injuries, renal failure.



wi th abnormal expression or activity of JNK2 and/or JNK3. 16. A

phar maceuti cal conposition containing at |east one sul fonam de derivative
ac- cording to any of the clainms 1 to 10 and a pharnaceuti cal |3'0 bl e
carrier, diluent or excipient thereof. 10 17. Process for the preparation
of a sulfonam de derivative according toégny of clains 1 to 10, whereby a
sul fonam de of forrmula (XIX) Art | | N(CH2)n Are SOz Y X Rt (XIX) wherein
Arl, Ar 2, X Rl, R2 and n are as above defined and Y is a pyrrolidine-3-
one or a pi pbki dVsseofs-sgHanamide demyative aecording ta lelaim ke fogthevmefyatianetng an
am ne 15 H2N- ! i ng as above defined. 18. Process for the
preparation of Rgh%?@n@gé derivative according to any of clains 1 to
10, wherein a sulfonamde of formula (XIX) Art | -(CH2)- Ar? SQ2 Y (XIX) X
Rt whereby Ad., Use2écofdinigto clatmdfAdonthateataenadiqyreveidbn nfdisarders ¥ssosiaged
pyrrolidine-3- 20 _am ng or 131 pi peridine 4-amne, is reacted with an

al dehyde R3- CHO “bih ths@bresmal gxpressiorpr agivity #3Nkei ng as above defined. 3 0
NOV 2005 100 19. Sul fonam de conpounds of forrmula (XIX) Ar' | | -(CHZ)n X
R Are SQY {5X XJseWeedrins to'laimnd ﬁ&%@ﬁ%th%%??%ﬁﬁ&ﬁ of Ai9FRIBRGRs RIaBa

aryl or heteroaryl, 5 XisOorS; Rl is hydrogen or a Cl-C6-al kyl group, n
is an integer fmdth@noond expredsidvh psactivpy of BNKiandeBINRE, a pi peri di ne
4-one, pyrrolidine-3-anmne or a piperidine 4-amne. 10

16. A pharmaceutical composition containing at least one sulfonamide derivative ac-
cording to any of the claims 1 to 10 and a pharmaceutically acceptable carrier,

diluent or excipient thereof.

10 17.  Process for the preparation of a sulfonamide derivative according to any of

claims 1 to 10, whereby a sulfonamide of formula (XIX)

Ar’ H rr (CH,)
1

2
—Ar*-S0,—Y

(XIX)
X R

wherein Arl, Ar2, X, Rl, R? and n are as above defined and Y is a pyrrolidine-3-
one or a piperidine 4-one, is subjected to a reductive amination using an amine

15 H;gN-R3 with R3 being as above defined.

18.  Process for the preparation of a sulfonamide derivative according to any of

claims 1 to 10, wherein a sulfonamide of formula (XIX)

Ar’ | rlq (CH,)

1

2
—Ar—SO0;,—Y

(XIX)
X R

whereby Arl, Arz, X, Rl, R? and n are as above defined and Y is a pyrrolidine-3-
20 amine or a piperidine 4-amine, is reacted with an aldehyde R*-CHO of the for-

mula (Xa) with R? being as above defined.
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100

Sulfonamide compounds of formula (XIX)

Ar*—S0;—Y

n

1
Ar | rr (CH,)
1

(XIX)
X R

wherein

Ar' and Ar? are independently from each other aryl or heteroaryl,
XisOorS;
R! is hydrogen or a C:-Cs-alkyl group,

n is an integer from 0 to 5, and

Y is a pyrrolidine-3-one, a piperidine 4-one, pyrrolidine-3-amine or a piperidine

4-amine.



