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1 JNK Inhibitors for the Treatnment of Endonetriosis
Background of the Invention Endonetriosis is one of
the nost frequent diseases of wonen in their
reproductive |ifespan. It is characterized by the
presence of endonetrial tissue outside the uterine
cavity, 5 consisting histological of glands and
stroma. The anatomical sites nost often affected are
the ovaries, uterosacral |iganents, pelvic peritoneum
rectovagi nal septum cervix, vagina, the fallopian

INK Uiteibitrs or\ihd Veeatniid of Bhddra&tiissis S considered to be a
beni gn di sease, but endonetriotic |esions

ccasional ly becone malignant. As in other kind of
Bﬁiﬁﬂﬂ@ﬁ@ﬁ&ﬁéﬁXQEE@ devel opnent of 10
endonetri osi s-derived neoplasns is due to concurrent
eVigoetri S0 sv?x{bgoia{hteerﬁéét' ehtnd@ée@“ b bR B B8/ rEfroductive
oncogenes regul ation (Kyanma . 2003). Further,
lifegpadotigs chaysdtsrided byctbe @raﬁanceobfmdama@gabhswaum@ldﬁthe uterine cavity,
ur.r ent

congiPiS histrioned G cUREE P oPoimgor OF Lpadgos] S Rast often affected are

the to'%ﬁ&?)ﬁte@&@éﬁ[ 1ighth &85, YpelviEipeTRM@hm} F&E@@gﬁ&l sdpBld&rvix, vagina,
dose of progestogens, progestins, oral

theé@mraad@l?ﬂslméS/UIVﬁS (conbi nations of estrogen and
progest erone), Danazol (an andr ogenl c derivative of
et recent| v
@ﬁﬁ‘g’%ﬂ%&%ﬁe #g%ﬁggﬁé@% tg)f ?Q % be d?s%g%m w enl-laaﬁ%?r do’uc lesions
occﬁ@iiynalllydb@errﬁnm@hgmt i X in ezghasmndnobfnallgsamrts tHeutlevelopment of
caveats. . Estrogen may stimul ate

ave, sever al nd . .
endelal@gr@swrc@m?% TEOP BB 115 Mo AR PRI 9VERTe IRYohgRE jalterations in
grogﬁy fé@ﬁ)rs )H&ﬁ@f Snéd%eﬁc%%@ﬁ‘l‘%&? ( ?&H@ st&r 20e) (FaRe derbmetriosis is

, Progest ati onal agents can rovoke 20
consndm@gub amdpdreratsangf lafeddg:y\ﬁﬁtudlweqnaééﬁﬂﬁn, wei ght gai n,
and fluid retention. Danazol can inprove synptons in
oxl ma 1009% of n f
p a %e cxgﬁﬁnt[ %ﬁ,eéténern} gggré Orné e%SISa ?I%SIS%S E)fS Pgr%gfm%{e{aﬂr%gdp& atlor surgery.

HoaDXher@iied Ynck@bé highOBoseCohero gé&t@gbmg: ko gh‘stmsDzmalz Obntl aceptives
t herapy are wei ght gain and androgen| S|de ffegts
& ribFe }

(cophimpfionsa0b oot pmﬂegﬁfone n&Panzze OgHuG, derivative of

v t ﬁn&-fél ftHé} b€ are effecti
ethlgtt% Hr?é EBF %Ueﬁf% gr owt ﬁ&ﬁ?@ ’H‘i&esh? rogen Se%nl tive oeon
peltic spamesnd Siagleindddeent sbjettivenfRigrasiah ag'slesions, rhai rhlaye several caveats.

BsiEcH GHGeHBUAE HEhGrTy. PN BB Y EREARE G ol mey be

unable to respond to progesterone (Dawood et al, 1993). Progestational agents can provoke
irregular bleeding along with depression, weight gain, and fluid retention. Danazol can
improve symptoms in approximately 66-100% of the patients suffering from pain, but

recurrence rates after up to 4 years are approximately 40% - 50%. Other drawbacks of

_ Danazol therapy are weight gain and androgenic side effects. GnRH analogs are more potent

and long acting than native GnRH, which act by removing the estrogenic stimulus for the
growth of all estrogen sensitive tissues. Side effects of GnRH analogs are mainly secondary

to the profound hypoestrogenemia, like decreased bone density, and recurrence rate are up to



10

15

20

25

2 50%after 5 years (Waller et al., 1993). Further
conplicating treatnent is the observation that
endonetriotic lesions in nmany patients either are or
becone resistant to the effegts of progesterone

and/ or progestins. (Bulun et 2006) . Surgica

i ntervention can be conservatlve, if fertility is
desired, or can lead to the 5 renoval of the uterus,
tubes and ovaries in case of severe disease. In any

50% ager 56 (Wallet edal., 9999). C@hnhér%meéndge@@a‘imkﬁt R the observation

signi ficant decrease in fertil ity.
thafemi@mrmtwshegom naleny: patéamis withet b @mbﬂcomn\ressmtatoetﬂe effects of

o B PP BB 2

Accor d| ng to a favored theory, endonetriotic |esions

deSiebiepl hyeresiitioni @nebd oomtfvatad, i€ Entifitylfd dQavingr tdiidad to the
site, possibly by, retrograde fenstruation, and

remiown%ﬁge glerus; gibsmn%wa@@s in gase (ob wRETDYisease-de av case, even limited
sur%iﬁe?lttreﬁi nSshY fafdd) :f)srlguﬁf:aﬁﬁ agérga{ée il i’gr{lllﬂtgr more, it appears

onetrlos I'S an 1 nvasi ve and net astasi zi ng
di sease. Though endonetriotic cells proliferate to a
ce‘khﬂmughexm@metndzslmaystmde mtomeoﬁl&stmsﬁsnizgspgaadil isorders of
ndo tr| tic cells

svordiiie B fEEGY i e oatidpet P ihq fspasntapainy clusive.

AcchRIIAE &P TERFed Adbry2ERlonRAURRAeQbnAESRIBAY QoMY ch&th@Rcal cells
formation finally fead to fibrosis and the formation

leaving Gelrmimary shaposeibly byprstraprate monptetation, ansﬂrmplmrt at distant sites,
p enes 4
follﬁé%i&yg?fé\%sﬁ)ﬂ ﬁf g tis Je gl Sprogfeé%l':t ?I?\H{ gre, arg appears that

endome@iotiasiss af UpRaESS Q{ndﬁﬁie%tals@mgl dfseSWNFhdu@l Ub@don@iriotic  cells
functional inactivation is a prerequisite for

prolftiupiss Qo CeR@EYISR A5V Sare Pt yepplaticows Bpicallgoiopnd in carcinomas.
App%?énﬁyogl% él?étn@tllc cél%ogéc})nﬁh&‘?@geﬁp aaﬁj nﬁoﬁg%ﬁg[ﬂ&rdtﬁ Inflammatory

bsent N-cadherin I's present
reSpoe$eIS ShatMr@ adheed or agospagied bgdedion Fembatien fiatky 1daddb Mibrosis and
cells to be invasive and

the etcul e. that allows
ﬁ?@?é #°°f5 nor mal devel opnent and pat hol ogi cal
processes. Recently, it has been denonstrated that

r ecieiRibeR St cclmsany HéWrt ttuldbN6H Metaftbhaé Qipprdssél- geﬁ@?(el@ H-8adherin)
effective in reduci ngEt he size and severity of
are gsgerared pithrendomeaisiopinsEcadhgrin ips mefgstasis supprassorpwddeulst its down-

t
regu;féfgagrgt?hfg ﬁ’l}lélt frx?%tl_\%grgfxg ESS? ﬁarae?zlequ%%tgtq%x)a hnvﬂigﬁ Gnd GRtlstaRis (Frixen et
al, 189t). Zeirédgaherel q290 Nshewud thal E-dadidfrinliy abdeat aidNgeidRetin is present
in ertlcpo?netriotic cells. N-cadherin is suggested to be the path-finding molecule that allows

cells to be invasive and migratory in normal development and pathological processes.

Recently, it has been demonstrated that recombinant human TNF« binding protein (rh-
TBP-1) is effective in reducing the size and severity of endometriotic lesions in an
experimental model of endometriosis (D’Hooghe et al. 2001). These results were the first to

demonstrate that an anti-inflammatory molecule (r-hTBP-1) that targeted the
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3 TNFa -pathway provided effective nedical treatnent
for patients with endonetriosis that did not inhibit
ovul ation. Yoshino et al. (2004) showed t hat

m t ogen-activated protein kinases (MAPKs), which are
intracel lul ar signal transduters, nediate sone of the
effects exerted by 5 proinflamrmatory cytokines.
Yoshino et al. further showed the presence of MAPKs
(e.g. ERK, JNK and p38) in endonetriotic cells and

o RRERIRE S8 SRRy AL STTRL Sr bh os v

mdhbpﬁﬁﬁﬁ(kﬂﬁhoﬁre actlvated by dual phosphorylation on
hreoni ne and tyrosine residues. In mammalian cells,

there are at |east three separate but parall el

paYhsmys et ekt (2084 elyovreds &ahﬁnlitqgﬁngefm‘@t@t ewiey kipases (MAPKSs),
P
Whlgl)l(t 1?1? Tagcliy fk?aﬁ agénagu §%na§§ etrs] :Q%@ K S tsor%@ <()jf %t %[g ?xerted by

con act | vat 10

proihﬂ@mﬁﬂlﬁfry (d?f&ﬂdimeﬁ’bﬂhﬁd et eg lﬂJﬂh@CthWB@SHéS})reséﬂte of N3\ Pks (e.g.
PJ%C Jun N-term nal ki nases) and the p38/ CSBP ki nases

DB aodl n38) Poerslomelictigrpells and ghein Rhosphargetionppder inflammatory
stmnﬁ)z{{g) ié%‘?'trlﬁe%?dnﬁ‘ﬁ& eatrnl Va{@z{ﬁ\d@ﬂl&s arg” %Bn%/’dﬁgﬂh e;l(ﬁmases that are

ransac g conpl e

activ@edi by ddalf phiosHveylagdn stethiraninef arﬂ&mbsmé Seg@ree sIn(r@argmalian cells,
mat ri x metalloprotelnaseﬁ%1 involved in the

there 3¢9 afrieast Bre sepastsriag pareHel nathyeys it Cﬂlé‘éeé’rm@élﬂatllfélr gpgrated by
extrﬁlc@ﬁ‘ﬁléﬂ/ stRBASo ’El#é%%?’k’ép?%ﬁ?%}:}{@y |cBn%§% KRk RhdchaG leading to

K, by neans o uces
actiegtbonef rtheofEIRszI (detrad¢edlmiar i mg@atedt kinamds), rtha UK (mhme N-terminal

kinF e TR By PEBE oot a B0 i i 1 mg L he

Nat ur al K|IIer cells activity associated with the

dispase agprveln thas feratubdmeiRrss &ue hetbrodithaki(eh 4.guadios) to
el evated in endonetr|05|s These . cyt oki nes re anong
prodiich dhe frapjacvatingFopplex ARk vareh iy Fpgredort @P%W&n of many

gen%Z(%.({gF IQ{:{;IE' g{( xﬁ@ﬂ'aﬁé%ﬁ{elrﬁges 1n%9ﬁ@1 in Ellé‘?nﬂlamlﬁn'atﬁgl RS

er el resto sensitivity
endonetrial cells and | esions to progesterone.
Furkhednnention dehelmmmermm clsatlp showe g wiragedied edsplt dleps dnhibiting

1 BB ARy SES o PRSPRL R, G0, ALY in

mOLQB dep@imémili oddhs. |Ae &t aitRlelisls demblstiattd ithittsels effesy iabbiained by
nprove fertility rates, since the normalization q

1nh151élﬁgttbq: I\ga@qryd(g]eé Cﬁlé%acélvgg Fsyqcipdedevith dhe diseasgens welI as reducing
sevdr B As Bihd BkGated in endometriosis. These cytokines are among others, IL-6

and IL-8 that are suggested to play a key role (Barcz et al., 2000). The JNK inhibitors
described herein restore the sensitivity of endometrial cells and lesions to progesterone. -
Furthermore, the JNK inhibitors described herein used in combination with a SPRM or
progestin can prevent re-establishment of endometriosis. The reduction of endometriotic
lesions using JNK inhibitors can also improve fertility rates, since the normalization of

genital structure has a positive effect on the implantation rate.



4 Several small nol ecul es have been proposed as
nmodul at ors of the. JNK pat hway. Aryl-oxindol e
derivatives of respectively the generic formula (A
(WD 00/ 35909; WO 00/ 35906; WD 00/35920) and formnul a
(B) (WD 00/ 64872) have been devel oped for the

treat nment of neurodegenerative di seases, inflammation
and solid tunors for formula (A) 5 and for the
treatnment of a broad range of disorders including,

ot RE R Ll B BB D TP 3 e N pefpey
for formula (B). NH o (A I (B CN/ o

PyA@mkigﬂetehql@ig;aﬁyaiecgﬂNﬁq?dcway gﬁe ool mnﬁm)af PIvEV Oe’0135909;
reporte to 1 nhi DIt or r eat nent
wo G085 S 0RgBhaned forsoln @ 48 o0 AR e desn drloped for

. . ! :

e YL SRS R o AR R Mt fr formula

and Tet thehiyedtroenp pif iartirdidenge of diadidessndidihgy muradegB)eratbrealiseases,

iRl Sl R el st bohe BfSSrdel 3} a3
neur odegener ati ve di seases, inflammuatory and

aut oi di sorders, cardiac and d ucti ve bone
pat ho s (W 00/75118). 5 OO O her

to inhilAt protein

N- Termi nal ki nases (WD O

Pyrazoloanthrones derivatives of formula (C) have been reported to inhibit JNK for
the treatment of neurological degenerative diseases, inflammatory and autoimmune

disorders as well as cardiovascular pathologies (WO 01/12609).

H
N—N
l
DO
0

Tetrahydro-pyrimidine derivatives of formula (D) were reported to be JNK inhibitors
useful in the treatment of a wide range of diseases including neurodegenerative diseases,

inflammatory and autoimmune disorders, cardiac and destructive bone pathologies (WO
00/75118).



"JNK- medi ated conditions" including proliferative

di seases, neurodegenerative disorders, 5 inflammtory
and aut oi nunune disorders. N A~-NH R (E) X Y ,z
Benzazol es derivatives such as represented by formula
(F) (WD 01/47920) have been’ described as nodul at ors
of the JNK pathway for the treatnent of neuronal

di sorders, autoi mune di seases, cancers and

cardi ovascul ar diseases. RZ NG RIL XCN (F) 10
Several sul fonam de deyivatives of formula (G (W
01/23378), sulfonyl a cid_2derivatives of formula
(H (WD 01/23379) xI’Rhydr azi de derivatives
of formula (J) (WD|[01/23382), were al so devel oped to
i nhibit JNKs for U{é[?ﬂ yheur odegenerative di seases,
aut o-i nmune di sorders,H canlgers and c® di ovascul ar

di seases. . 6 Ar'~i-(CH2)31 Ar? SOz Y (O XRR3/RS
Ar N(CH2)NAr2 S 2 4\ XR'" R RROR6 (H R

Other heterocyclic compounds of formula (E) have been proposed to inhibit protein

kinases and especially c-un-N-Terminal kinases (WO 01/12621) for treating

"INK-mediated conditions" including proliferative diseases, neurodegenerative disorders,

5 inflammatory and autoimmune disorders.

Benzazoles derivatives such as represented by formula (F) (WO 01/47920) have been
described as modulators of the JNK pathway for the treatment of neuronal disorders,

autoimmune diseases, cancers and cardiovascular diseases.

I?Z
N G
S W
X CN
Several sulfonamide derivatives of formula (G) (WO 01/23378), sulfonyl amino acid

derivatives of formula (H) (WO 01/23379) and sulfonyl hydrazide derivatives of formula
(J) (WO 01/23382), were also developed to inhibit JNKs for treating neurodegenerative

(F)

10

diseases, auto-immune disorders, cancers and cardiovascular diseases. .
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Ar N(CH2)-Ar? SOz NNGXRR2 X (J) 5 Summary of
the invention The present invention relates to a
nmet hod of treating and/or preventing endonmetriosis in
an individual conprising adninistering a
therapeutically effective armount of a JNK inhibitor.
The invention further relates to a nethod of treating
and/ or preventing endonetriosis 1o by conbi ned
treatment of hornonal suppressor (e.g. GRH
ant agoni st s, RH a nhgi on@hase inhibitors,
progest er one rec u4®tors e%trogeasyeceptor
nodul at ors) al on th a INK i nhibitor. The invention
also relates to a nethod of treating
endonetriosis-related infertility in a female
conprising the adnmi nistration of @&therapeutically
effective amount of a JNK 15 inhifbitor, aﬁéne or in
??Hgiratm I MPGngf—#$¥¥$®;N Nhe invention
y re es|to a pharnaceudlc I np03| ion
conpri si ng X INK i nhi bitor, aRﬁoﬁhaKJSuppres§§? and a
pharmaceutically acceptable excipient. 7 Brief
Description of the Drawings Fi ug rg 1. Expression of
N-cadherin and cytokeratin in endopetriotic cells
(122). Cells treated with JNK inhibitor were fixed

with pahd dett@ids: "SS@Egbd‘N Gadherin and
cytokerat i |1's were observgd unde Iuoresciﬂt
m croscope % (Bhase contrast a f1 uoP@scence

pictures). Treating cells with a JNK inhi bitor

decreased the expression of N-cadherin. The expression

of cytokeratin was not altered after treatnent with

the JNK inhibitor. Figure 2: Effect of a JNK inhibitor
Sunfiard RE tigvdnRioaf endonetriotic-like foci in

experimental Ty i nduced endonetr|05|s inrats. The

effect of the JNK inhibitor glven at a dose.of 1 .

rrgf/hk (Prefast ingentiin elates ip afm%ihvd er TCAMRE @ng/OT B YRHYRG e%ﬂ%a“etms‘s

in aéls{ bv@uaﬂ"%&%ﬂ%fhf%"‘%ﬂn@g?ég&@' { 1M eufiE@ eS8 8e Umount of a JNK
inhibitor.

The invention further relates to a method of treating and/or preventing endometriosis
by combined treatment of hormonal suppressor (e.g. GnRH antagonists, GnRH agonists,
aromatase inhibitors, progesterone receptor modulators, estrogen receptor modulators) along

with a JNK inhibitor.

The invention also relates to a method of treating endometriosis-related infertility in
a female comprising the administration of a therapeutically effective amount of a JNK

inhibitor, alone or in combination with other fertility drugs.

The invention finally relates to a pharmaceutical composition comprising a JNK

inhibitor, a hormal suppressor and a pharmaceutically acceptable excipient.
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Figure But E fectnopentN

| esions. Figure 3: Effect of JNK inhibitor on
cytokines in endonetriotic-like foci in the rat
endonetriosis nodel. The JNK inhibitor reduced the

| evel s of inflammtory 15 cytokines, 1L-12, |INF-vy,
IL-10 and MCP-1 in the endonetriotic foci. Figure 4:
Ef fect of JNK inhibitor on cytokines in the
contralateral horn in experinmentally induced
endonetriosis in rats. No effect of the JNK inhibitor

. .Qkin exprassi on was observed. Figure 5: Effect
BrichDé ot the DR K-cell activity in the rat
endornetriosis nodel. 20 Treatnment with a JNK

FigiiraHi bEkpressisic beabeadihtln el cydskleatint iy @@eRRirRictd@ll 827). Cells
vehicle treated group. Description of the invention, 8
The f HW‘CBWWH% Jb%? BHTAIoR 8vept Bxqdawitpapformpldaly dsrand jgined for N-
var i OUsHERE T a(!gt(ff@keﬁfﬂf Cells \Rre r@)%&vé’c? uhg& ﬁ?&@&gﬂﬁdﬁlicroscope
n ended to apply

according to the 1 nvention and are in
uni f ofphase cdrtmstugiididortivenspgiciufdsy dfreatingasedls ofihi #¥NK inhibitor

unl esg an ot herw se .expressly set_out defjnition )
pr ovi %Cgeaéeiﬂsaﬁaf&%%}emﬁ N-paherls, The expressign o) (cytokgratip gvas not

to al byl EQYREmMAY Wi the NOK GnifiBigton atons. This term
is exenplified by groups such as nethyl, ethyl,

i sopr orﬁfl., n-butyl, isobutyl, tert- butyl,
. inhibatoy | orartbe t grewth kaf. etidumyattioticelfilegr foci in
to an_unsaturated.aronatic car.bocycl i rQu f.f B, ..
to 1 46%)5?1%18 {aﬂgtlgcrl]l,}ge & Id?]raetgoglﬁ ﬁlé%%ts.r kh% e%%c_? é)?’the TR Rhibitor
phenygiveat adbéd ¢t 1) Wwaedot diffeent o the VaRIBIEN Y Ing/kg and
to Preferred aryl include phenyl, naphthyl, o
phenaf{rgke | dogerg shayed ak%gnlﬁ@n}/ CERIaISIop Oéﬁwbhsh@‘f &pdometriotic
to O rBna! Kyl groups having an aryl substituent,
i ncl ugl ng benzyl, phenethyl and the |ike.
"Heteroaryl" refers to a nonocyclic heteroaronmatic, or,
Figuge Bi cHffkétcofodNK inhitdiar| o citekedts ini erglonetréotmdil@méici dn the rat

group. Partlicul ar .ex I of . .het er qar tiC groups
el ot iarpgel 1eens Crffercreafitame. g pbfgfammatory
I E_r Z\l %%t&lf’h‘%p W12, INFOAZPL 10 and @R Al Mlthe &RR¥RERI ! foci.

i azol yl,

Figure 4: Effect of INK inhibitor on cytokines in the contralateral horn in experimentally
induced endometriosis in rats. No effect of the JNK inhibitor on cytokine

expression was observed.

Figure 5: Effect of JNK inhibitor on NK-cell activity in the rat endometriosis model.
Treatment with a JNK inhibitor increased NK cell activity compared to the

vehicle treated group.

Description of the invention
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i sot hi azol yl, pyrazolyl, 1,2,3-triazolyl,

1,2,4-triazolyl, 1,2, 3-oxadiazolyl, 1,2, 4-oxadi a-

zolyl, 1,2,5-oxadiazolyl,

1, 3, 4- oxadi azol yl , 1, 3, 4- tr|a2|nyl 1,2,3-triazinyl,

benzofuryl [2, 3- dlhydro]beﬁzofuryl |sobenzofuryl

benzothienyl benzotriazol yl, |sobenzothienyl,

i ndol ylI , isoindolyl, 3H—indo|y| benzi m dazol yl ,

i m dazo[ 1, 2- a] pyri dyl, benzothlazolyl benzoxa 20

zo (WA

qu?r%%) )f(%lmgg bléf@%ﬁil gﬂ’;ldéa%eg%ltﬁtﬁﬁﬁ%i ﬁfrl]ﬁp ?Lu%dsnéﬂemlcal moieties that
malfgywp dhd Byrdpdaindy riabydling iy rthed infvantZorbdualy alteCliyite,nded to apply uniformly

i 4, 3- i dyl i nol yl i.noly
thrc{%é{l@%ot&w y‘;secqgg%{ d%ﬂt ggiupghlg)-&%/saqa@' %tg\ggl')lwsg expressly set out definition
Inoﬁdéggb§mH§QkﬁHMghOISOQUInOIyI purinyl , pterldlnyl
carbazol yl, xanthenyl or benzqu|nonI "G - C6- aIkyI
heteroaryl” refers to G -C6-al kyl groups having a

hef%r@arajkyls usferd taakiy] gr@»&)Slh&wﬁngjl ntg> 6 - davtropl atetrisyrﬂns term is

exeiplfleS BedPGhmblans s ity SRyt Frichih "pstipe BPBpbristipl e

butHan-boeyl,fi-penty, hxheﬁﬂggﬂml@toms and having at least 1
or 2 sites of al kenyl unsaturatlon Preferable al kenyl

groups, i nclude ethenyl (- % prope
(aldyl” refespipepe cnsatury qrwaaqlq Rast ocyeizc @6euR) «k%ﬁym @iy 14 carbon
t n n
e e e )

Prefefiﬁd @64 alckeleydheds eapheryy, Iphelli'cmftlenysl and tmhl% al ke nyI
groups having a heteroaryl substituent including

A SRR Ao GO BIRE o o gt SURept getuding

bemgaqﬂ@aagypﬁﬁ¢h@ﬁgehaV|ng at least 1-2 sites of al kynyl
unsaturation, preferred aIkynyI groups include to

eg‘ nyl (-.C=CH) propargg -CH2C=CH), and the Ilike.
eé%@%wkyrﬁ%rs fora/monecyrli¢ het@r@a@zl@ el & Yisyelicraupsyclic fused-

rlnggﬁi(’f'r@%eﬁ?t ‘Eg%lup %ﬁ@%@léﬂ‘%@ﬁq\}}}% ﬁ@?ét?%}'aaqu?ﬁﬁe%%ﬂé&t 19?!19& optionally

substiREb - pylrlldyh yyroplydu eryh athiengl, amhéﬁzet}d,a bxhzol}ﬂ}.l sikbidlgntthiazolyl,

i.ncl udi 2-t hi enyl et hynyl t 15

isothigep!tls. Riefob k\;? S-trigzolyly 1,59 5“%729&}’( R Oé‘éih%‘é%l }@-4-oxadia-
zoly9l' Q2B -d?(fadifa%lm :11 3 @-o§acﬁ§iol?ﬂrl 3 A&x@dﬁnﬁ aI’Q@gtr@zﬁfyf‘ %leﬁzofuryl [2,3-
rin , cyclohexyl) or multiplée condensed rings

d1hy@g)]genzoﬁgyb@$qbynz)oﬁ1ry benzothienyl, benzotriazolyl, isobenzothienyl, indolyl,
isoindolyl, 3H-indolyl, benzimidazolyl, imidazo[1,2-a]pyridyl, benzothiazolyl, benzoxa-
zolyl, quinolizinyl, quinazolinyl, pthalazinyl, quinoxalinyl, cinnolinyl, napthyridinyl,
pyrido[3,4-b]pyridyl, pyrido[3,2-blpyridyl, pyrido[4,3-b]pyridyl, quinolyl, isoquinolyl,
tetrazolyl, 5,6,7,8-tetrahydroquinolyl, 5,6,7,8-tetrahydroisoquinolyl, purinyl, pteridinyl,

carbazolyl, xanthenyl or benzoquinolyl.

“C1-Ce-alkyl heteroaryl” refers to C;-Cg-alkyl groups having a heteroaryl substituent,
including 2-furylmethyl, 2-thienylmethyl, 2-(1H-indol-3-yl)ethyl and the like.



10

15

20

Preferred cycl oal kyl include cyclopentyl, cycl ohexyl,

norbornyl and the |ike. "G -C6-al kyl cycl oal kyl"

refers to C-C6-al kyl groups having a cycl oal kyl

substituent, including cyclohexyl nmethyl,

cycl opentyl propyl, and the | Pke. 20 "Het erocycl oal kyl "

refers to a C3-Cs-cycl oal kyl group according to the

definition above, in which | to 3 carbon atons are

replaced by hetero atons chosen fromthe group

COong)-6faenf’

Gl b s e s 3o oty O BReR LY AL £ 1876 Safdon atoms
andplyaving dtdeasé | qui Deitdsdifredkenyl pnsa’amtm Preferable alkenyl groups include

co LR Do a2k I PRALA BN e, ke, 10

groups having a heterocycloal kyl substituent,

I nedugi- ﬂmeﬁyl(éiyp’y Eéf@ﬂs' & oyloelilfalt groups having an aryl substituent,
4- nor phol i nyl net h (1- nethyl - 4p|per|d|n% K
lnclgﬁ@gt%@qny]wmyl 'al@bﬂ@dbkﬁ refers to the group - C( O) C] .

5 "Cl- C6- al kyI car boxy refers to Cl-C6-al kyl groups

ga‘z:/%r ; %}/{g@{% XrOBH}t? E:f k‘%‘i% C%A?ﬁ/% kel?}igp gFogpf Ohatvi,pg a heteroaryl

subs;rtoe:m mﬂ(lﬂ})lBMSQf}eldEhylW}ﬂldﬁdSthH liked - C6- al kyI
"C2-C6- al kenyl"e "C2-Co6- 7y al"i'"trt, ,yI

%@@%ﬁ‘%ﬁam@r@fo el e$€p§¥aiéf8?a'ng hapnacBodIAdpI6 carbon atoms
and NRHVEIOY Jeast, 1 chte%taélﬁﬁﬁbf |un§£t¥11at1on frerdfea@hikGW | ordfps include

het eroaryl " aryl
eth}’n@(-C%Céi)qumpargsalt(e@HdEa;@H) ahd?llhe(llﬁ:eal kyl cycl oal kyl
" Cl- C6- aIkyI het er ocycl oal kyl ". "d -C6-al kyl acyl"”

refer 5 r Vi n n acyl .

el Bt T o S S B e e sustiens,
includiﬁgbﬂém"leﬂﬁﬁfyeﬁﬁdﬂl@ likee group -O(O R where R includes

H, "Cl-C6-al kyl ", "C2- 15 C6 al kenyl

%g kynyl ", " ”- C5-cycl oal kyl "
" héfe @% vh ahq(vpar’yl ﬁfgys to de@@ﬂgmxh groups having a heteroaryl
b%@&f?@'&-'ﬂ 78 het er oaryl "
e H‘E% %lé{rl 1#?15/@1%1&%::@% enyl het er oaryl
CZ CG al kynyl aryl", "C2-C6-al kynyl heteroaryl"
dc-z{%ﬂa’lckwlkylfyrﬂf@altkw Ygturate@lcafifocatliy group of from 3 to 8 carbon

atomseha%ﬁnogcay s(:’mgle rm¥g (e g., cyclohexyl) or multiple condensed rings (e.g., norbornyl).
Preferred cycloalkyl include cyclopentyl, cyclohexyl, norbornyl and the like.

“Ci-Ce-alkyl cycloalkyl” refers to C;j-Ce-alkyl groups having a cycloalkyl
substituent, including cyclohexylmethyl, cyclopentylpropyl, and the like.

“Heterocycloalkyl” refers to a C;-Cs-cycloalkyl group according to the definition
above, in which 1 to 3 carbon atoms are replaced by hetero atoms chosen from the group
consisting of O, S, NR, R being defined as hydrogen or C;-Cg alkyl. Preferred -
heterocycloalkyl include pyrrolidine, piperidine, piperazine, I-methylpiperazine,

morpholine, and the like.
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"C -C6-al kyl acyloxy" refers to Cl-C6-al kyl groups

havi ng an acyl oxy substituent, 20 including

2- (acetyloxy)ethyl and the |ike. "Al koxy" refers to

the group -O R where R includes "Cl-C6-al kyl"

"C2- C6-al kenyl ", "C2-C6-al K¢nyl", "C3-Cs-cycloal kyl",

"Het eroeycl oal kyl", "aryl", "heteroaryl", "Cl-C6-

al kyl aryl" or "G -C6- aI kyl heteroaryl",

" C2- C6- al kenyl aryl", "C2-C6-al kenyl heteroaryl”, 11

" P | kyny ryl .

; gc%s gllélg I W%/ ZCF%'L’ oﬁlkplf‘:z %{ar? % N Ehl(ﬁsearlm &rOUps having a
hethrotrilantld | subbtitydnt, mcﬁ‘idi@ 24l %yfrowlhﬂxqthylr dftraophblinylmethyl, (1-

kyl oups having an al koxy substituent,
m@%{k%&?ﬁfﬂ&lf&éfl)@ﬁm&w tyilikend the Iike. s
"Al koxycarbonyl" refers to the group - C(O)CR where R

' n%ﬁ@@%”kr%)rlsqg tl?é @géh%gcg())/)(:@i% gIB ’ ;‘: kenyl "

"Het erocycl oal kyl ", "aryl heteroar » )
" FC B¢ ﬁqyg, carkpxy™ regors TQIIQEKG& ~alkily grolps }g/a‘(mqu carboxy substituent,

al | cenyl heteroar yI
mclu%lg%c%{’{&ﬁéﬁyl %idythﬁ hkﬁ C2 06 al kynyl het eroaryl "
" Cl - C6- al kyl cycloalkyl " Cl - C6- al kyl

het &¢&yat yefepatd e grotip —(ﬂ))%vl@érk)ﬂ imdlbdex Vidar O pydalkyl”, “C,-Cs-

Al R 2[@14%110&” “éyﬁf»fgcygﬁ?@%’g 3}/@%8%?%% Ry Beroasy

c}dgf%%{ Gryl” A ef: @gl&ﬁﬁ(' hetGBAgrS 4G-ChaghouRyI, | CrCealkenyl

wher e each I ncl tdes i ndependent |
hetﬂvdwbgéi@z-eﬂlkﬁ@'l Edl‘leJ “Cz-’%@lmyﬁbkmyyl" “Ci-Cg-alkyl cycloalkyl”,

« ,C3 cycloalkyl", ,
Cr ?gq&Ey%¥%ykﬁ9$“ aryl "heteroaryl ", "Cl-C6-al kyl

aryl" or "Cl-C6-al kyl 15 heteroaryl " C2- C6- al kenyl
ar Y(TJI-Cs-aIE?} A5 atckenid Ch@%-@ﬂ@ﬂgmlups hav(ﬁﬁg &2badl kybwyituent, including
C6- al kynyl heteroaryl™, "Cl-C6-al kyl

2- aﬁﬂ?@ﬁ ?Wilthe likey - CB-al kyl het er ocycl oal kyl *
"Cl - C6-al kyl am nocarbonyl"” refers to Cl - CG al kyl

gr 0‘%1&%"%8&% tﬁé“ F&&a@@{@l{ whHEStH Iﬂéﬁ{&fes H nel 1G%Leﬂlgyl” “Cyn
2- (di et hyl am nocar bonyl ) et and the lik
Co-tlhopilaChd®s a“eme’f”s“@xacmeclgaléﬂ” ‘It Reliodiet ey Batheteroaryt”,

« I s ihdepe h ,,og Yo o
it I EngT CE ety ol PR thenl Y nCnalenyl
heterbﬁfylé’g Omcﬂ&ﬂkﬁwﬂ aryl” argh-Cq- aTHyﬂymE@ﬁfawl”,, “C@g@&yaldyyloalkyl”
ryl” 'd - Co6-al kyl heteroaryl™,
“C 1-C5 alkyl heterocycloalkyl
“C,-Cg-alkyl acyloxy” refers to C;-Cg-alkyl groups having an acyloxy substituent,

including 2-(acetyloxy)ethyl and the like.

“Alkoxy” refers to the group —O-R where R includes “C;-Cs-alkyl”, “C,-Cs-alkenyl”,
“Cy-Ce-alkynyl”, “Cs-Cg-cycloalkyl”, “Heterocycloalkyl”, “aryl”, “heteroaryl”, “Ci-Cs-
alkyl aryl” or “C;-Cg-alkyl heteroaryl”, “C,-Cs-alkenyl aryl”, “C,-Cs-alkenyl heteroaryl”,
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" C2- C6-al kenyl aryl", "C2-C6-al kenyl heteroaryl",

" C2- C6- al kynyl aryl", "C2-C6- al kynyl heteroaryl",

"Cl - C6-al kyl cycloal kyl", "Cl -C6-al kyl

het erocycl oal kyl ". 12 "Cl -C6-al kyl acyl am no" refers
to Cl-C6-al kyl groups having1 n acyl am no substituent,
i ncludi ng 2-(propionyl am no)ethyl and the |ike.
"Ureido" refers to the group NRC(C»NR R' where each R
R, R' is independently hydrogen, "Cl-C6-alkyl"

“Cs- C@"amﬂﬁl kst | ‘Ucz-C@kﬁ@ll@ét&)SH%fll” ‘dl@s Qﬁ?llc}ffél@aqﬂ(}hyl “C-Cg-alkyl

e ocycloalkyl aryl
hamﬁc ﬂ% aryl " or "C - C6- aIkyI heteroaryl
g C6- al kenyI aryl", "C2-C6-al kEnyI heteroaryl
i} Cl?%‘f%?l Yrb)ﬂko l"gljg tcS:?C O%—alggl é{%xpp ta%{n%aaIY alkoxy substituent,

inchldir@be@nokmh)ﬂmhdxheaﬂ& where R and R', together with
the nit rogen atomto which they are attached can
opL a m menber ed het erocycl oal kyl
b bR antg Ry s Racihe gy SCUQER - Bl et oo 65 -Caralky”,
“Czh@é/-hl'kgn}ﬂﬂ UF@i @Q-aﬁ(%iﬂt" Lt U@E‘ -cyhl%ﬁ{kyﬁ" ngc terocgfploal 1, “aryl”,

. 2-(N -,metlry ur ei do) et hyl refers
hetegoariig, ‘gGoGpraHmRR'yl’mefCa @a@lhylﬂ;let@'oanyﬁ’ F'ag€haticdant dryl”, “Cy-Cq-
2 I 113 |
alké}%g %gfépqaﬁ)g/lng X &6 Céa),llﬁ lcféﬁgal k(}q-bé-a%nylheteroaryl” “Cq-Cg-alkyl
cycloatity@t, GCY-‘ﬂs@iﬂiyKYlbferocyclaﬁll{M” "heteroaryl”
Cl Co6- al kyl ary or "Cl - C6-al kyl heter oar yl"

éﬁ e ”1 " C2- C6- al kenyl heteroaryl

C23 6y &/%PX 0*12/1 refprsg Git Gyl hesoapsdaavirig'an alkoxycarbonyl
|

substfehedeOinaiuli %gﬁ%ﬁiﬂ@:ﬁgﬂb n%{lz}eﬁh%rl%g%kl}ﬁlet oget her with

het erocycl o |
the nitrogen atomto which they are attached, can

optAminatcarpofiyd nefers-i8- e nprenp d-GEDBIRR’ eyheteo ahdhy R, R’ includes

al k ef r r OH S«
g O A Dt o e L i
cycldalk¥rp )"Hetbkd)difblbhmyﬁt h‘}i}yl’an%efeﬁ?arifl”k@Cl C@éﬁégll %rdﬁ’m F@‘CI-Cs -alkyl

refers to piperazi n eridi n I m daz
heterqﬁrﬁlaz oFi- ﬁﬁa kenylmira ’ “ aﬂlmtjm] etgtoaryil’s ofGrelod- atlhyﬂyl aryl”; “C,-

CAHBI P o o G BhE

hydr ogen or "Cl-C6-alkyl" or "aryl" or "het er oaryl"
or Clﬁs-zﬂﬁyladnklylbcabqﬂﬂ” efers @ CCEalllkpl| gré@isea@iigydn’ am@bcarbonyl

substl(t:LYent 1ncluX1ng 2- (81methy1ammocarbonyl)ethyl and the like,

“Acylamino” refers to the group -NRC(O)R’ where each R, R’ is independently
hydrogen, “Ci-Ce-alkyl”,  “Cy-Cs-alkenyl”, “C,-Cg-alkynyl”, “Cs-Cg-cycloalkyl”,
“Heterocycloalkyl”, “aryl”, “heteroaryl”, “C;-Cs-alkyl aryl” or “Cy-Cg-alkyl heteroaryl”,
“Co-Ce-alkenyl aryl”, “Cp-Cg¢-alkenyl heteroaryl”, “Co-Ce-alkynyl aryl”, “Cy-Ce-
alkynylheteroaryl”, “C;-Ce-alkyl cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl”.
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25 "heterocycl oal kyl" and also refers to the amoni um
group -N RR R'" such as defined hereinafter 13
"Amoni unt refers to a positively charged group

-N RR R, where each R R R i's |ndependently, "Cl

C6-al kyl ", "C2-C6-al kenyl ", 12C2- C6- al kyny!

" C3- C3- cycl oal kyl ", "Het er ocycl oal kyl " Cl C6- al kyl
aryl" or "Cl-C6-al kyl heteroaryl", "C2- C6- al kenyl
aryl", "C2-C6-al kenyl heteroaryl", "C2-C6-al kynyl

aryd;-Ge- a'lk? @@yl@hﬂﬁiﬁ’ﬂ"r@@fse rtQaCYJCyalk}@lng@lp@' Ké’\hné an acylammo

cycl oal k - C6- al kyl heterocycl oal kyl "
subsitugsl IIF@IUdln@@E(PW@FOIX)dfmmo]&ﬁlyl mdthodier at om t o V\:hl ch .
they are attached, can optionally forma 3-8-nenbered

"ot SgRR R A SRR BB A e I U 405 S pendenty

hydnogeﬂl udf‘@g}c% aﬂldy-l’pyr rQhiCiamseny et hyfczamg:lamy@ﬂ’ [ ke=c3.’tg_cycloa1ky1”
refe to flu chloro, brono and i odo

“Hefﬁfwﬁl%alkgh f“é%ﬁoi‘?terqaéﬂesr r66-a1k§fr 80" o0SEr-Grr amérlethoaryl”
“C,-Blafkedt d faom a({_!ﬂke ﬁ’} (ﬁ@terc%)h %S% @gﬁl K l” “Ca-Ce-

subst i ute Wi th*h gro
alkyhﬂheiﬁﬁ)arydl’ K@]&(Es alk?l@&el@ﬁl-k&l”ky@y(?a alkymetﬁ@e}&y@dlbﬂl’ kemld ‘where R’

teroary
and % tgq %)/ﬂrogsq atogﬂtocghlgﬁ ﬁlg,qy q;gtagp@gflyq:an optionally form a
3- 8-m@1@1‘o€&d@e@&)&'¢lo@ﬂ<¥'l ring, C2- C6- al kenyl 15 heteroar y|
- -a kynyl aryl 'C2- 06 al kynyl het eroaryl "
G6- al kyl cycl oal kyI " Cl- C6- al kyl

h “Qerccoca}léyl oaeidpl "refertro (-Gl graubsryavingy an rustidossubstituent,
ul fonyl oxy substituent,
mCl%(ﬁC?&ﬁJ ﬁby?& l{éi?%t@\éwg‘ﬁ? %xy) ethyl and the Iike.

"Sul fonyl" refers to group "-SO2-R' wherein Ris
sel‘Aatisal’ fefamtdithe” @oyp ——NRRZGthﬂ@Emhdﬂ,rm i's,independently hydrogen,

“Cr- GawaBaOEnsH(é6¢1kenaﬁ B eﬁ@nyg %'Cts}ét Sk KBfigrocycloalkyl”

aryis’cghét\é‘bﬁlly‘fyn‘ﬂl Cs-allgi agﬁ"ch‘{@‘t?-@ska)ﬂkyl ‘heteroaryl”, “C,-Ce-alkenyl aryl”,
et erocycl oal ky het eroaryl’

“Cz—Ceall@aylahdtcgrbara} [C2-6k- aﬂ@m’tﬁ-}’hl KGb- Qaeﬂezmﬁnpwdaryl” “Ci-Ce-alkyl

cyclqa%yl “gf Ee ﬁ:%/ll?yl %é(qroéydo%«y% %ﬁ%lk)‘/ﬁvyehg § aﬁ 1Yoget’her with the

nitrog& afdn ab K’M‘hch ﬂié@ﬂ Qaldithed, c&al ool Yorm a 3- 8-membered hetero-
het er ocycl oal kyl *

cycloalkyl ring:
“Ci-Cg-alkyl amino” refers to C;-Cg-alkyl groups having an amino substituent,

including 2-(1-pyrrolidinyl)ethyl and the like.

“Cyclic amino” refers to piperazinyl, piperidinyl, imidazolidinyl, imidazolinyl,
imidazolyl, indolinyl, isoindolinyl, pyrazolidinyl, pyrrolidinyl “Acyclic amino” refers to the
group -NRR’ where each R, R’ is independently hydrogen or “C;-Cg-alkyl” or “aryl” or
“heteroaryl” or “Ci-Ce-alkyl aryl” or “C;-Cs-alkyl heteroaryl”, or “cycloalkyl”, or
“heterocycloalkyl” and also refers to the ammonium group -N'RR’R” such as defined

hereinafter
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14 "C1-C6-al kyl sulfonyl" refers to Cl-C6-al kyl
groups having a sul fonyl substituent, including
2- (met hyl sul fonyl )ethyl and the |ike. "Sulfinyl"
refers to a group "-S(O-R" wherein Ris selected from

H "Cl-C6-alkyl", "Cl-C6-allkyl" substituted with

hal ogens, e.g., an -SO CF3 group, "C2-C6-al kenyl™

"C2- C6- 5 al kynyl ", "C3- Cs- cycl oal kyl ",
heterocycloalkyl "aryl ™, heteroaryl "Cl - C6- al kyl

o Yk A o, SR o .
is 1&iepbndent1@2“@(3@4ak{yﬁyl ‘Iﬂz)t-ced'-ﬂﬁémﬂ” “Cﬁlls-ﬂﬁyﬁgﬂkyf‘C3-Cg—cyoloalkyl”
U e i TRy oot e
“Cy It%\él %flﬁhrff%rh ke ?@%ﬁl }Inglegtfyl” “& ?OsQﬁiﬁ%IH@&roar¥l” “Cy Cs-alkyl

(rne I Ayl ) et hy t he
cycloaiicg]f’ “Coﬂgraﬁqﬂ)shetéﬂo@okmﬁqé” Randnothgoee R pd R’ together with the

al substltu d
mtrc}g&po atgﬁrs to w ich y_ g& @gé }ge]do régl Ya )ﬂ .3-8-membered

heter&%cl%lk?llﬂfﬁgnw "C3- GCs-cycl oal kyl "
eterocycloalkyl "aryl " heteroaryl "Cl - C6- al kyl
aryl"” or Ikyl heteroaryl ! -C6 al kenyl

ar @*C(,-allgj een@m&ehyweﬁ%& & oaralkyk O APWpEyfn ammonium
¥ " - C6-al kyl
Subsgl;’t/% Ck@ngl 2 (g?y%%ﬁé&ﬁi%%ﬁﬂga@g%%lycl oal kyl " aPr )ef erred

sulfanyl groups include nethyl sul fanyl, ethylsulfanyl,
aritaldgen’ relfes td' ﬂjltord;GelmmybromolahéMdd'awra&er s to
CI CB al kyl gr oups havi ng a sul fanyl substituent,

di ng 2- | sul f any h | e
S A AP A 0, M o 1,
alky'R’ ‘FCI @dﬂiﬁtﬂdeﬁlbsﬂﬁtddndxemeﬂdlegédsy dy dragedSO,- CF3 group, “Cy-Ce-
alke-n;zfg- Cﬁ;—%g ygg]” “ps—Cguoa(glpéM{; ‘pg’rgrquglpglk(yly y‘ﬁliyl’l” “heteroaryl”,

“cl- &l oar Wl or, céz}l C%Cérk?r' 3 er M" “@f- céghke%}?r %!r)l‘iy' “C2~C5-a1kenyl

kenyl aryl
hetehﬂrﬁi’ 08CyCs-, alkyﬁﬁl- al T@ﬁ@k a]gylyylheterb@nf-l” “Ci- C6 aﬁiyl cycloalkyl”

« - al kynyl het er ,yI "d - C6-al kyI cycl oal kyl "
(hﬁ%%?%ﬁ%g% ocycloalkyl "d - C6- al kyl
sul f onyl am no refers to Cl - CG al kyl groups having a

s uich anydliari Bdfon2xgtibefirs uenC;-Gedkyldigrgps having a sulfonyloxy
2- (et hyl sul fonyl am nlcp et hy letﬁnd t.h J ke. 15
)

substituent, including 2-(imethylsulfonyloXy)ethyl and the like.

“Sulfonyl” refers to group “~SO,-R“ wherein R is selected from H, “aryl”,
“heteroaryl”, “C;-Ce-alkyl”, “Ci-Ce-alkyl” substituted with halogens, e.g., an —-SO,-CF;
group, “Cy-Cg-alkenyl”, “Cy-Cg-alkynyl”, “Cs-Cg-cycloalkyl”, “heterocycloalkyl”, “aryl”,
“heteroaryl”, “C;-Cg-alkyl aryl” or “C;-Ce-alkyl heteroaryl”, “C,-Cg-alkenyl aryl”, “Cp-Cs-
alkenyl heteroaryl”, “Cy-Ce-alkynyl aryl”, “C,-Cs-alkynylheteroaryl”, *“Cy-Ce-alkyl
cycloalkyl”, “C;-Cg-alkyl heterocycloalkyl”.
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"Am nosul fonyl" refers to a group -SO2-NRR where each
R, R includes independently hydrogen, "Cl-C6-alkyl"

" C2- C6-al kenyl ", "C2-C6-al kynyl ", "C3-C5- cycloal kyl ",
"het erocycl oal kyl", "aryl", "heteroaryl"”, "Cl-C6-alkyl
aryl" or "Cl-C6-alkyl heterbaryl", "C2-06-al kenyl
aryl", "C2-C6-al kenyl heteroaryl", "C2-C6-al kynyl
aryl", "C2- s C6-al kynyl heteroaryl", "Cl -C6-al kyl
cycloalkyl " Cl - C6- al kyl heterocycloalkyl'

@Cl@g-ﬂlcﬁyiulﬁﬂyln%f@rg @J‘X‘Jl CLBERT SolyR ﬁ%lvn% .aaétﬁﬁé}qﬁl substituent,

groups havi ng an am nosul fonyl substi tuen I ncludr ng

includipg yolmsttesspltanyliedsi and thel et hyl and the 1i ke.

"Subst i tut ed or unsubstituted": Unl ess ot herw se

ca N h e‘f' 't' of . 1 i.ndi : i dugl ., ”
subs@ﬂ l1J el%?er? ¥cheti & — &)t- therg}rbgd% self:&ﬁ%}lmm % Gl-Cg-alkyl
“Cy! CQLdile}rly lsubsu’cu@édkw’ﬂh’halogerf%r ¥k an t-8020H, gﬂea%efaga@évél <e1{311’€ “Cy-Cé-
can optional |y be stbstituted with froml to

S
alkY§Mbst Frenyeoalkylec f@éerp%@maﬂwé” rﬂa& ‘betesoasylin “Coﬂs—alkyl aryl”

[13 9C2"E »” b [13
('gly% ?lkh%(tkroa Ret of OC@LIFSQX kaIV]' %G%G@L éﬁfrg)ﬁetearl?%/ryl Co-Co-
alkyhsal %A’al k‘ﬁ(llz -GgilkyodiigtdroarylCl ‘@-Céadlkyll emamaﬁkyl ”‘Cl Ce-alkyl
h 1 Kyl het er ocycl oal kyl " am no", "anmmoni unt',
eter%:é(g,lpalky acyl oxy", "acyl anm no "ani nocar bony| "
alkoxycarbonyl "urei do" aryI , 15 "heteroaryl"

SUJ 110sDatkyl su ﬁiﬂ)ll’f QR 50 C?Jdé%’ﬂé&l ol AAYY o sulfényl substituent,
hal ogen', "carboxy", trihalomethyl’, cyano, hydroxy,

lncluﬂen&&;ﬁm@thyhutfml)ethmbmdhhe likke. Alternatively said
subst itution could also conprise situations where
‘ u h V n 29 CC kM
Cl SRR ety By BRRE RS B R R R L LB o T ettt
subsatlﬁed Whlh‘alf)@enst hgs aﬁGJSm—Gﬁg gidug, “C,- @@@11{&[58” ‘@’a@@:ﬂﬁynyl” “Cs-
clic aphydrides k;,ut“ al sg acetal s, thioacetals,
Cs- caﬁpﬁ%vls sreycloplkyi ngaryBe “atereat  f6r-CondpAasd” ph“GinCs-alkyl

hetefafy# <d CCGOQRthyT' a.%’l,pr‘%ZQFg élkgrpyg rh%#)g arylphaé ITRC %ﬂ%?ﬁ!ﬂly}"’, “Cy-

accept abl & sa r ‘conpl exes rs’to sal
Ce-abkynplbeteemrylN&iC -Cedlbyleychelkgl's i'Cedshailgll dgieoalyclaalkyl/i. Pyeferred

sultGyl e i s B g S B PSP SINEal ef  oct s.
Exanpl es of such salts include, but are not

r €6t-Osclled shlfarf}@’f Qefax@C’tthP(kéﬂdyI Erdupk %Qlﬂg‘ & Rulfanyl substituent,
[ norgam C aci 1(1 ydrochloric acid

inclyging B?tksm‘&faaxll)@ Ylﬂ}ﬂfﬂmm@ aci d, phosphoric acid,

nitric acid, and the like), and salts formed vvlth

OF‘Sﬁlmrﬁlﬁ‘ﬁh&S S 18S 2 AGRN —ﬂ?{S@)g JoX %Hg?e at?a'cﬂ' R, R’ includes
. tartari'c acid, succinic-ac I'C acl unmarrt c
1ndemddntlymh3e:lmgwc| dC1 es-alyli, ¢ “él@ﬂé allbaay]i’ol ECaCidlkymalini €C;3-Cq-
cycloaa‘fll<yq’”, ¢ ge?ocyc%ai kyl”, a‘a Iln %eteroaryl” “C1-Cg-alkyl aryl” or “C;-Ce-alkyl
heteroaryl”, “C,-Ce-alkenyl aryl”, “C,-Cg-alkenyl heteroaryl”, “C,-Ces-alkynyl aryl”, “C,-

Cg-alkynylheteroaryl”, “C;-Cs-alkyl cycloalkyl”, “C;-Cs-alkyl heterocycloalkyl”.

“Ci-Cg-alkyl sulfonylamino” refers to C;-Cg-alkyl groups having a sulfonylamino

substituent, including 2-(ethylsulfonylamino)ethyl and the like.
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16 acid, polyglutamc acid, naphthal ene sulfonic
aci d, napht hal ene di sul fonic acid, and poly-

gal acturonic acid. Said conmpounds can al so be

adm ni stered as pharnmaceutically acceptable
quaternary salts known by alperson skilled in the art,
whi ch specifically include the quarter- nary amoni um
salt of the formula -NR R ,R" + Z', wherein R R, R
i s independently 5 hydrogen, alkyl, or benzyl, and Z

| S RmERURERyIO Hefels¢h Ugli hLgw) HRR' biAdt:dgacki adi gte,
-0-- al kyl, cﬁ{yol ueer?esul fon%?lelﬁ %41 | sul f onat eac includes

indepgndesitlait ehyd}iﬂgﬁg,pheﬁlecs c’dkylﬁ,ar Hopdyd- dkely(l’éué‘lﬁlzf&valkynyl” “C3-Cs-

e TGO, 5L S B8 S8 Se .o
hetegdaiaIT08].- @(,-&IK@H eirgRt ec,-apdiidhpngmetbag el aC?—X’JG-all{ynyl aryl”, “Ca-
'Phar maceut i cal é active derivative" refers to any
br

Co-adlydhsterontiBi “Upbaalkyleysthalkyi’s {'€alsotkyl betetosycloalkyl”.

recipient, is capable of providing directly or

S 5L S, ) EELES0 05y S, apinositns

substiteentihgluding Qe(cymmeeylamﬁiﬂ)sum@/l)athyl?ar&r the ﬂu\kd r og en and
whi ch display the fornulae (1a) and (Ib).
ers to the prod

"Enantioneric e re cts .t hat
ar SUBtHERR @ UBsH a‘iﬁwfgg ks & gheryise LoRFiHERIADY fhi lfigtion of the

1nd151¥dﬁ§am QebstitleRY The/ hREe RO G Cliled ity ® g‘aﬁ&hfl‘" @ellﬁynyl“ “aryl“
/or reagents or a synthesis conprising

and § hetemaaylt‘ iets glreupisi oar optiemllywhbre Bldisytuaedswrtbl fomm df too ﬁ esubstltuents

i 0 in the o .der Qf st .. ut 52W e «
scleGRETB R i P RRinr oI GretEEy PRCramaRlibe pnge alrmyt
cydlcsmk;hv “hdieroyrlyHeyar aret AsiRylaas/1Qy«¢ bhat- alkbfp\h%feﬁoe&fle “C;-Ce-

|.evel of th‘estradlol Preferred aronatase |nh|b|t9rs B
alky| nEYQl@Fékﬂ » wikyt-Gofalkylarhstesocyoloaliplist fonrd, fasmmeremd, “acyl’,

acy?(%{%pz ol %cflgﬁuﬁxene‘ﬁﬁlﬁﬁ%%rboﬁt‘ r Ogglﬂ? K ac%l?fghgng]?él% O S“aryl“

ers to dru bl oc
“hetemtrydferfshifingt'cu ﬁyulfmgyl”h e“droxydge ﬁsm&ﬁyﬂm of‘Ralogertel I f‘Garboxy ,
ude estrogen a ant.agoni

. SERMS al so i Qr
trihalghetaih Piﬁ@l@nﬂsl%e@bﬂlaﬁrcam ity g 31 B opATe@iug Semblitution
coulll né’lké‘dﬁ)nﬂ)&se ehatins EWRER| Keidt %ﬁﬁhé}%ﬂbstﬁé&ﬂ@“ﬂa@@ -untlérgone ring
"GnRH ant'agoni sts" refers to synthetic anal ogues,
closyikki mhtahbe V\gnem gacinflafunctional substituents are involved, thus forming, e.g.,
lactams, lactons, cyclic anhydrides, but also acetals, thioacetals, 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 that
retain the desired biological activity of the below-identified compounds of formula I and
exhibit minor or no undesired toxicological effects. Examples of such salts include, but are
not restricted to acid addition salts formed with inorganic acids (e.g. hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, and the like), and salts formed
with organic acids such as acetic acid, oxalic acid, tartaric acid, succinic acid, malic acid,

fumaric acid, maleic acid, ascorbic acid, benzoic acid, tannic acid, pamoic acid, alginic
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conpetitively block the pituitary GiRH receptor, which
is |ocated on the plasma nenbrane of gonadotrophs,
i nducing a rapid, reversible suppression of
gonadot rophin secretion. Preferred GhRH antagoni sts
include by way of exanple Cdfrorelix, Ganirelix. 5
"RH agoni sts" refers to decapepti de nodifications of
the natural hornone GhRH, which are drugs that
desensitize GhRH receptors of the pituitary gl and at
acidC Poly LRy ic aci -
S B b (o AAE maBOhe Bl acid. god poly
galagturanégiaaid.i Seid compounds cart alegbessdministpoethabgthanpérientically acceptable

T
naryBis@osiuhDsACef HeClorhihangt RAR” 17, LBURIPOR ®E, R” is independently

Triptorelin, Goserelin. "I'NK' neans a profeih or an
hydrogest. ellanlt arrensyl, endLeds segutyygrion, Intuding ghikride, tyemirKicglide, -O-
e t . "JINK- i nhi.bitor" refers
alky Bk Ba, il el Bndoitils, i obdodls Touch as
benzaate Quccir@kd) dtalate ighastatd, Jhdat® haslaleo fythabiep itle, dardile, ascor-
targeted transcription factor. The JNK- is inhibitor -
bate; angamonts, mandgloatss enddiphemilasetatehg the activity of JNK
invitro or in vivo. Such inhibitory activity can be
de j ; a a ani I ([ [
S Mt LTS e g L IR
admiTitsérafipn de sheereviygente seq@ipable of pnevitiep diettly beindirectly, the activity
discSY rfam |y of nuclear receptors, is the receptor for
15¢ Bf‘ S‘b%?l%-r one that plays a pivotal role in fenmale
reproduction. Sel ective progesterone receptor

node - ah@hgeral 6f e lé_@ﬁlpbﬁlﬁi_fs 26@RdiAR t& BtABOPAE Dhly those wherein R

antagoni st or partial (m xedé} agoni st/ ant agoni st :
and/grdt | ap y drosere prchuhich display thetormylae flapandidb). on. A

preferred SPRM i ncl udes by way of exanple asoprisnil

e 5 . . . ! '

SRR ! (L) RB Br INEAR: L850 i
synthenisanei adynthdsialinvdnipg i onrrgcead o stirite mangials and/or reagents or a

t herapeuti.cally. effective. ampunt of a JNK inhibitor.
syntjedls’ SOHEDIRRE et L melt. GRS SHAP. | WORHRY o Surplus of one

enanfiéhat ®3hd Order FRANOMA: Hout FBRLL MOyiaREi or preventing
endometriosis by sequential or conmbined treatnent of a

hor monal suegres§or (e.g. GRH antagonists, GiRH
agorInatase Inhibitrsa sefersripidsias dhas inlibib thesanaymn araneatasstamd by that

lowers the level of the estradiol. Preferred aromatase inhibitors include by way of example

anastrozole, letrozole, vorozole and exemestane.

“Estrogen receptor modulators (SERM)”refers to drugs that block the actions of
estrogen by occupying the estrogen receptors on cells. SERMS also include estrogen
receptor beta antagonists and estrogen receptor beta agonists. Preferred SERMs include by

way of example Tamoxifen, Raloxifen.
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nodul ators, estrogen receptor nodul ators) along with a
JNK inhibitor. 5 Second or subsequent adm nistrations
of therapeutically effective amounts can be perforned
at a dosage which is the sane | ess than or greater
than the initial or previous!’ dose administered to the
i ndi vi dual . Second or subsequent adm nistrations can
be adm nistered during or prior to relapse of the
endonetriosis or the related synptons. The terns

" I €0 CantYontsts Offets "t6"GRthelE eGIﬁ@fI a6 u@s e%&gpﬁésdrugs that

t he appearance of one or ‘nore to of sy
comnetitively bloskitlse pltlntaa/nGnRHrremmndthehuS lctcbmad |on\tbenplamna membrane
relgtes to t hod af, treating endonetriosis- rela

of gonadpioRhs, g}lf}uﬁmg T dARifte IOSHRIF SURRFeRTIeN A gorade b fccretion.
Prefefre@ GniR@I ARSI HniEAnkdEbT &% n% lo¥ Bxan@I® ERtroRlixaGaNkelix.
inhibitor, alone or in conbination wth of her

fertility drugs. In a further enbodinent, the
ﬁréﬂﬂuaaqml@ts @&mtmé@apmxdp mmﬁlﬁqa@gnﬁeﬁthn nﬂtumlzlﬁEmOQ6GnRH

S R AOREF BOEE OE TR LS conmes

expodurg \pllilahi oaees b G@tial PPN dfofe PRUTATYSOGiad aki¥K followed by a
i nhi bitor, a hormal suppressor (e.g. GIRH antagonlsts
redughply Bgerutiag %ﬁr%ag%@éoﬁrmnmoamﬁaﬁp@g@@t éhapition of ovarian

fund’tl%gxelslte?e{~I o RSHR 8 &ﬁTtF ARiR IS W &%Qgﬂ{ple ﬁR%Pél a%'étﬁ)e Nafarelin,
a pharmaceut y acce a |'e excrpien
Leuproditlb el ripgodobioli Gaesetelinf t he present invention consists

of the use of a JNK inhibitor in the manufacture of a

ament for ment and/ or prevent
oS Rs a oot g SRS Mheadil s ies e TSR PR Al or Tk 3
genS(Gwtsledig. 199ger stood as partially or totally
preventing, inhibiting, alleviating, or reversing one

or, ore synptons or cause(s) of endometriosis. 19 A

Jygs@alwes gieferpio aasgronsd apepbfle ahd oraseintiatiighibits c-jun amino
temﬁlﬁ qaﬁe?se F{ﬂ@ﬁ) hds Bﬁlgfiat oﬁsdfoanﬁﬁﬁrt?%rel?eﬁstrér{sgﬂé@o%pfag%r The JNK-

| 'anmat ory eS|o responsive endocr
mhlbutﬁreus \aandgeoh cetprabkeaasﬁ 1nhiH1tyng the atingy etf INK horvien at liry vivo. Such

nres onS|ve Sj ons i nvol ve u egu
inhilgfry m%@mmﬁ S E1%5R OF G FRARer o -gmown in the art..
pathmays 5 Therefore, in one enbodi nent, the JNK

I “1Phb d¥steRine Wepk&ttﬁbcﬁlﬁzﬁtﬁrsVUSPW”:th@brogesterone receptor, a member

of the superfamily of nuclear receptors, is the receptor for progesterone that plays a pivotal

role in female reproduction. Selective progesterone receptor modulators are drugs that can
have agonist, antagonist or partial (mixed) agonist/antagonist activities depending upon the

site of action. A preferred SPRM includes by way of example asoprisnil.

One embodiment of the present invention is to provide a method of treating and/or
preventing endometriosis in an individual comprising administering a therapeutically

effective amount of a JNK inhibitor.
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pat hways in endonetriosis. Another enbodi nent of the
invention relates to the use of a JNK inhibitor
.. together wth a hornmal suppressor (e.g. GhRH

ant agoni sts, GnhRH agoni sts, aromatase inhibitors,
progest erone receptor nnduld@ors estrogen receptor
nodul at ors) and a pharnaceutlcally lo acceptable
carrier in the manufacture of a nedi canent for the
treatnment and/or prevention of endonetriosis. The use
of lhft ] I ;
. o R of (PGl i h el T8 o DUBB £3 Wkting andlor

pre\rmhnglendmrs@tnpm @evssequmtml e ccembmed tregtuicat of %, hcﬁ’ﬁtona)lgmppressor

(o8 STRRHORP BRI DRET) RROTIH BIOERI A H{ors oPRgFsiergse receptor
modlRBFsSSHREen f@a@;stb%o@ﬂ%gskl%ﬁg vifh 4 K ! i MGG on,

relates to the use of a K 1 nhi bi tor, one or
conbi nation with other drugs, in the nanufacture of a

mecerthen tsubsseuent eadnyinistrations fo thel@p@ldwekly iedE&icive @newet& can be

prt 8 e BB S5 1 P SPRTRS B Be S9LF brovions

dosdi alln@xgisﬁbﬁ’éd Vo agHel \ﬁﬁhﬁdﬁﬁﬂ Séh@[id i Sulgeqasiot s@phidirations can be
hCG) Iute|n|2|n% hor none or follicle
%)

adﬂé@lﬁtmﬂda%qrwg Horipie relpmseor the @manﬂosas Aathe wlated grmptoms. The
ternf3Uik F&d op ey déo@% eﬁ%g’o%g'd@ﬁﬂéd to %%Pg%glé@ g}gpe%aﬁ%nlcg of one or more

adn1n Sstere cul es an
of spmpwustafenddrasteiokieen described in the European Patent
Appl i cati ons EP 160 699 EP 211,894 and EP 322, 438.

S A S e—
relafe@UhR$tilit) Gh WfeRfhlOEcth r1éi@g0€h@| adnlihiBRSER B4 therapeutically effective
subcut aneous, intravenous, 20 intranuscul ar and

amopt ofnBE inhiffikes, derpersh cpohination with stheadiikitysdmgs.i on
can take the formof bulk liquid solutions or

S liﬁ RERFNED §mb8&1nﬁﬂ{ knd Qé/éggrgcfhtl oWBﬁbﬁ%mpe% Ment%ﬁﬁ?[e [ minimizes

conposi tions are ed Irnunit osage
the dlsﬁa&aby bugpa¢seing cadocaine- ddpaldng): cellhe term "unit dosage
forms" refers to physically discrete units suitable as

upi tary daqs es fo ubj ects and. ot he
b, AT B By HoRg T oBH G eRBRiN et duberpgpeutica
comgésnl@%bmgnma of TRK paltelad %@rrﬁeﬁ %9%5& dehe derbr &flagonists,
erapeutlc eff ect in assom ation wth a
GnRH agonists, aromatase 1nh1b1tors progesterone receptor modulators, estrogen receptor

modulators) and a pharmaceutically acceptable excipient.

Another embodiment of the present invention consists of the use of a JNK inhibitor

in the manufacture of a medicament for the treatment and/or prevention of endometriosis.

The term “preventing”, as used herein, should be understood as partially or totally
preventing, inhibiting, alleviating, or reversing one or more symptoms or cause(s) of

endometriosis.
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sui t abl e pharmaceuti cal excipient. Typical unit dosage
forms include prefilled, prenmeasured anpoules or
syringes of the liquid conpositions or pills, tablets,
capsules or the like in the gcase of solid
conpositions. In such conmposi’'tions, the JNK inhibitor
is usually a mnor 10 conponent (fron1about 0.1to
about 50% by wei ght or preferably fromabout 1 to
about 40% by weight) wth the remainder being various
vehRi slbpsse@r me@dl ' fof ??%1®r OFf @B&dr@riatidl FisehR! pretictsk f%t lesions .
formng the desire osing form Liquid forms suitab
Progigss foora benigniimi ammatoiyolesiony respaisivédo andngring bitervention to partlally

T T TR ERT T T ——
in aadhﬁon ididflaginadtd® path@laysl forns may include, for

exarrpl e, any of the follow ng ingredients, or
npounds of a simnilar nature; a_ binder such as

mléheé%fpgﬁstlm PR enhedimangs the Gk dntilis apyal; inggrfere with survival
i pient such as starch or |actose, a
pm%ﬁ%@héégpggﬁﬁgéggent such as alginic acid, Prinogel,
~or corn starch; a lubricant such as nagnesi um
Stpamﬂmrafmlmdghcmﬂ arfitths iolentien Adateotd tiedsk ofid INKrinhibitor together

itk RRGR AP [P asgeis S AEopeperrpase inhibitors

prog®Biefte ®Bt6Y hdliBlatd, é?;ﬁ@@éif«‘ rédepioP hotlatb) 8R4 %%l?armaceutwally
conposi‘tions are. tfypl cal based upon i njectab
p

acceptablq ¢asrigrinthremenu ﬁu@pﬁ@tmedlmefné ferdhe txbatmnbamdéqr tpegvention of
ble carriers known in the art. As
en&hgagéggentloned the JNK inhibitor in such
conpositions is typically a mnor conponent,
f (i usardbt y INKrighibgobwiehenwit?a Horfdsl supprkedr g venRHtantagonists,

R AL G DR
moaQt[agl\l)Ils)/ caf gt B RLBERAI Of ol InfftaPLE GOMRONKE '11“?fﬂ'l§1‘t(§lr ﬁld the hormal
nerely representative. Further materials as well

suppessorssi ng techni ques and the |ike are set out |n
Part 5 of Rem ngton's Pharnaceutical Sciences, 20 x'

E%no'th%n em%89 %e\r/\lﬁ/g{: tﬁle 1nveH§on rga{ég {ocgnnplgen éf a ﬁg@ti%bﬁor, alone or in

Pennsyl vanr a S T heGr porated  hey

combﬁfaame vaeh ofherd deugs pip ciengian@betuld 6 b nu@Ntdnunt dantirl Seitment of
adm nistered in sustained release forns or from

en&%ﬂ%ﬁﬁﬁﬁ@ﬂ”ﬁ@ﬂ@@@@ﬁﬂrug delivery systens. A description
of representative sustained release materials can

alrg 9a1k?i%ufa9 %Qen' e%%%ﬁ@trfogﬁ QERRIFhEHIITREEhtAlS {dbe treated or cured,

Renington'’s
biologically active human chorionic gonadotrophin (hCG), luteinizing hormone (LH) or

follicle stimulating hormone (FSH), either in a natural highly purified or in a recombinant
form, can be administered. Such molecules and methods of their production have been

described in the European Patent Applications EP 160,699, EP 211,894 and EP 322,438.

The pharmaceutical compositions of the present invention can be administered by a

variety of routes including oral, rectal, transdermal, subcutaneous, intravenous,
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ceutical Sciences. The definition of "pharmaceutically
acceptable” is meant to enconpass any carrier, 0

whi ch does not interfere with effectiveness of the

bi ol ogi cal activity of the active ingredient and that
is not toxic to the host toXhhich it is adm nistered.
For exanple, for parenteral admnistration, JNK

i nhibitor may be fornmulated in a unit dosage formfor
injection in vehicles such as saline, dextrose

intraRisUhlaPihd 2EhadEaRITRY bR paitodd 188 Sfal adB s8R caf Bke the form of
parenteral (e.g. intravenous, subcutaneous,

bullq Hewidnsebwisnaror suspénsiosss at bolk paWersi Ydre h:loblHll(miﬁ kmvever, the

conBS S Vo AETaacR FH ok BE B DR e TR B0 e e

“unip IBEAFRCRMNET Féfleds @C?Eﬁicﬁﬂkedlﬁkﬁfét%nﬁlﬁfsakuﬂéﬁw & %nft@riygdosages for
wat er, saline, rose solution) and additives

humesubigrts andooibat ma@rynqls @ﬁChntan‘h conthining aqtrednt@mnned quantlty of

i B gy LRl R ARG e, Wsoiion wit o
suitdb&cpiziritiesitica @xdipeent. h@?pﬁ:@li‘mht davaly fehdseadlideepreined) pemeasured
of a JNK inhibitor will be a function of many
ampQules ghsainges atthgdignlyl eamaposifions 6F rillshiabists rcapauifé or the like in the
Mgt i t r.
s I g1t SN Al S SRR gy i
compamﬁne (fobmeadboinnd S tto abbon503%6 byheeight ot palferalﬁiyrfdirhiabnutof to about

t.he i.ent therapeutically effective anoun
A0% e O Wi 1 rgmﬂnﬁ%g@%a&ﬂ? SVOINgIcS OCarii B gFocessing aids
helpfu@%ilﬁ)ﬁnin thdRkd i8GnPforihe bi ol ogi cal activity of
I NK. The dosage adm niStered, as single or nultiple
doses, to an individual wll vary depending upon a
vémuéd yiophs faigabdy forporal |ad@mru@rra1@mmlay| lnhlau6¢ tappuitable ‘aqueous or
non ﬁ'l n%th%u?f% pSus el?cﬁ I dlsogrgsm agents, colorants, flavors and
n1n|s Ion, condit SRS it

the lrkbar act erl stl (o} (sex age, body wei ght, health, size),
extent of synptons, concurrent treatnents, frequency

tment and ffect desired. Adjustnment and
Al R o meln fors FEemBss A% Pfaﬁg%sfs lipeitge ppgredicnts, or
comMéunls Bf b REnBRIdablry OdinddrQa& §§hﬂ1&r8&yst§ﬁm\9’%k:ﬁul§s@%uhﬂragacanth

vitro and in vivo nmethods of determning t
or g¢la1thneb|an| exeipapént 3NEh as starchi erdiagfode;ad d1s1nT¢gratilrthagent such as alginic

acid, Iprl?rlng,clgé o6 ccg{%ystarc ; a lufbrlca suclg Iag ml_ellgnesium stearate; a glidant such as

colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring

agent such as pepper-mint, methyl salicylate, or orange flavoring.

Injectable compositions are typically based upon injectable sterile saline or phosphate-
buffered saline or other injectable carriers known in the art. As above-mentioned, the INK
inhibitor in such compositions is typically a minor component, frequently ranging between

0.05 to 10% by weight with the remainder being the injectable carrier and the like.
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R /' I NCN1 S GL Said conpounds are disclosed in

WO 01/47920 (Applied Research Systens ARS Hol di ng NV)

i n which benzazol es derivatives of fornmula (A) are

described in particular for to the treatnment of

neuronal disorders, autoi méhe di seases, cancer and

cardi ovascul ar di seases: In the conpounds accor di ng

to fornmula (1): Gis an unsubstituted or substituted

pyrimdinyl group. L is an unsubstituted or

S t 11

eV B Bubdhls 0P bl AR R W njeBlabR bomRsitons
are tmeteéy o&wesbmatlkwlFurtbelnmatema}s@savell wpmocmsmg theltréques todnthe like

are f)ei? ?ﬁxfé rso(g? &I{{yzggtgplsnghcggzac?j&cgle .F' 6}% cﬁ.g)ZOa REdlltlgn 2000, Marck
Pubﬁﬁin‘?é@@ﬁp&r[}p Eh§t51¢ TRy AT/ ch 19 SheBFpofAOSh&EinnG reference.
hydrogen, sul fonyl, am no, unsubstituted or

subst i tuted Cl-C6-al kyl, unsubstituted or substituted
Thegogiprerds of thlz dnvenon san alse bejadsministsed in wstained release forms

or fr(c;ﬁ‘bgfst Illetlﬁyt%}/eaar y ]d'eﬁ@er?l ﬁ %F)szﬁytﬁg}tloﬁ %tf% rgsrentatwe sustained

I)

© reledsy digixiyals Phirefiles b Ifgy'urﬁ' ini the bhoorpotite Chatdrisisl m(]aangngtan s Pharma-

met hyl or ethyl group). 23 Fornula (1) also conprises
ca”ﬂﬁé&ﬁﬁﬂﬁéners its geonetrical isomers, its optically
active forns as enantioners, diastereoners and its

' §G€ %ﬁﬁltﬂ(oﬁrtﬁ‘s h@ﬁndﬁ@hﬁcaﬁ? RO AL M th&dk ty encompass any carrier,
acceptabl e salts thereof.  Preferred pharnaceutically

cahcdx@pmabméer&m wsth@ffecth@nﬁscsrcrfaheblelogmat activatyiod thalaiitive drgredient

and ?t?al&téss ﬁ){? 08%% 1% ! glécps gr n’%é&g %lfll n1s g%ﬁ? g?e )garn%glé,df%r parenteral

admbrigtstioat ﬁﬂKpﬂﬂﬁﬁaﬂbﬂﬁ@yObe ML@@@ i hQﬁﬁh dbseage dosh dbeinjection in
benzoate succi nate, furnarate, naleate, |actat.e, g

vehigleg supheas spline; Agtteose golutiom apm Hbyminasd g selution.
benzenesul fonate, and para-toluenesul fonate salts.

ﬁﬁ)ﬁféﬁﬁ:ﬂl' @, lidtravel6uLNBAKIHBEL! iRrARBIAM: %thﬁffst&tlon INK
conprise thé. tautoneric forms, g

mhﬂb&jrsmam be§@rmulated as a solution, suspension, emulsion or lyop 1llzed powder in

association with a pharmaceutically acceptable parenteral vehicle (e.g. water, saline,

dextrose solution) and additives that maintain isotonicity (e.g. mannitol) or chemical

stability (e.g. preservatives and buffers). The formulation is sterilized by commonly used

techniques.

The therapeutically effective amounts of a JNK inhibitor will be a function of many
variables, including the type of inhibitor, the affinity of the inhibitor for JNK, any residual
cytotoxic activity exhibited by the JNK inhibitor, the route of administration or the clinical

condition of the patient.

A “therapeutically effective amount” is such that when administered, the JNK
inhibitor results in inhibition of the biological activity of INK. The dosage administered, as

single or multiple doses, to an individual will vary depending upon a variety of factor,
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N~NCNNN R >R H G-L\%CSGL 10 (1) (11) A
speci fic enbodi ment of the present invention consists

i n benzothiazole acetonitriles of forrmula (la) inits
tautomeric forns, e.g. the belowones: H RCN NCN N
R\ (a) NN (la') CNNR'22\ \ rL S (la") Rl and L
are as defined for formula (1). 24 According to a
specific enbodi nent, the noiety L is an am no group of
the formula -NR3R4 wherein R3 and R4 are each

1ncl1écﬁ ?ﬁ%ﬂ{lﬂ?&%l@ fp%gﬁn%q%a fqet?% Egorgggk {1}1[ u%ﬁ%r Biéjtﬁ%rg'n?s{tra ion, patient
condiorksOari &ﬁlﬁa/dterlstiéhﬁ (B@ﬁfagewbe veighs,uladth} siz€ extent of symptoms

C2- C6- al kyn unsubstijtute Bstltuted
con@te@sﬂsaimm{s fupquense ol {reatment and dhip iept dewreds yidjustment and

manggx G %@tso'tflte%{%@gsg&( %o;sggef%%x%éétagéngﬁ LahRAhY La‘%xh%”%ﬁéste' sid-lfe@ Oas well

unsat urat e nber ed
as iEyif@ad kyviyo thethobsof determihing ths idsbitibu v BINK i8an indithéuwadd
het er ocycl oal kyl , (mherein sai d cycl oal kyl,

h ycl gal k eroaryl groups may be
E@EJ&%F‘E% ?fyrf‘%?'rlfar@rf ‘Fglgl kyl , het erocycl oal kyl ,
aryl or heteroaryl group) unsubstituted or
substituted Cl-C6-al kyl Hryl, unsubstituted or

substituted Cl-C6 _X0~a | het@Noaryl, unsubstituted
or substitut edRI kepyr=<aryl, unsubstituted or
S G—L

Said compounds are disclosed in WO 01/47920 (Applied Research Systems ARS
Holding NV) in which benzazoles derivatives of formula (A) are described in particular for

the treatment of neuronal disorders, autoimmune diseases, cancer and cardiovascular

diseases:
In the compounds according to formula (I):
G is an unsubstituted or substituted pyrimidinyl group.

L is an unsubstituted or substituted C;-Cg-alkoxy, or an amino group, or an
unsubstituted or a substituted 3-8 membered heterocycloalkyl, containing at least one
heteroatom selected from N, O, S (e.g. a piperazine, a piperidine, a morpholine, a

pyrrolidine).

R! is selected from the group comprising or consisting of hydrogen, sulfonyl, amino,
unsubstituted or substituted C;-Cg-alkyl, unsubstituted or substituted C,-Cg-alkenyl,
unsubstituted or substituted Cp-Cg-alkynyl or C;-Cg-alkoxy, unsubstituted or substituted

aryl (e.g. phenyl), halogen, cyano or hydroxy.

Preferably R' is H or C;-Cs alkyl (e.g. a methyl or ethyl group).
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substituted C2-C6-al kenyl heteroaryl, unsubstituted or
substituted C2-C6-al kynyl aryl, unsubstituted or
substituted C2-C6-al kynyl heteroaryl, unsubstituted or
substituted Cl1-C6- al kyl cycloal kyl, unsubstituted or
substituted Cl -C6-al kyl het®rocycl oal kyl
unsubstituted or substituted C2-C6-al kenyl

cycl oal kyl, unsubstituted or substituted C2-C6-al kenyl
15 heterocycl oal kyl, unsubstituted or substituted

- CB-al kynyl cycl oa S i tut-ed.or . . .
SRR Uk S er, s oty s
forrdY dsedraationi@l,ydiafR3e@nets RAd B tadepiae formisngs welhat phsrmwcetically
the nitrogen to which they are atta%EFd. In
acceppbls Fate Tackassciniomed PRATRaGeiraly GessPibic-sale of fhe fopmula (D) are
. e - 0 I o . (o) . de,
ol hor o AL R ) BRI LR oM b
hydfoBtonGay,- sl fateydr, bisulfise) ygioshateedr bydregamsphdsphael aCetas benzoate,

al kyl -aryl, unsubstituted or substituted Cl-C6-alkyl -
suoqady BAFYTe. RAEREL MG OrtS o AT Fofgie, dapRgiesiltonate,
bensbReiPShitt U8 SoRi-tohidRsdul oHAte Saitshet er ocycl oal kyl

unsubstituted or substituted aryl or heteroaryl and
unsubstituted or substituted 4-8 menbered saturated |,
orMones snegifisallyy  thgc benspthjazolen seqtonitiilesy of Hermulged) foomprise the

embodi t, forma substituted or
taut%%rb tgoglg ’Stgégﬁ%b%!bg&éggézsi ne or a piperidine or a
nmor pholine or a pyrrolidine ring together with the
nitrogen to wHich they are bound, whereby said
opti ona dbstNt uent GNs sel ected fro bk oup Gy
consR of u tituteEgd—=0r Sust H
G - C6- abkys ~ugsubst @dbed or substi & -Coh__
al kenyl, unsubstituted or substituted C2-C6-al k?ny",
unsubstituted qr substituted Cl-C6- al koxy,
unsubstituted U substituted aryl, unsubst{f)uted or
substituted heteroaryl, wunsubstituted or substituted
sat ur at or .unsaturated 3-8-nenbered cycl oal kyl, .
uréuﬂ??&’c%uteﬁﬁoglfne gbgf{ itgﬁt%rﬁseg?g-%ﬁbo& & h88s ¥ +bezothiazole
acetPRHAEOSHEHRBA @}i} in ifswhabkRc foring, &y eheoBdlday lones:
het er ocycl oal kyl , aryl or heteroaryl groups may be
fused with 1-2 further cycl oal kyl, heterocycl oal kyl,
aryl or ket qyoaryh group), unsubstituted or
subsgl d - al kyl , unsu '
Akl Egeteroarﬁ, Qe

subst i ad qr
substituted C2- _ | kenyl aryl, unsuUbstituted of
subst i t ut edt@2- c6¥alkenyl het eroaryl, unﬁé.l)bst N=ahed or

) N\ CN
H
— O,
!
(1a") N

R! and L are as defined for formula (I).
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i 0 substituted C2-C6-al kynyl aryl, unsubstituted or

substituted C2-C6-al kynyl heteroaryl, unsubstituted

or substituted ¢ -C6-al kyl cycloal kyl, unsubstituted

or substituted G -C6-al kyl Qeterocycloalkyl,

unsubstituted or substituted C2- C6- al kenyl cycl oal kyl,

unsubstituted or substituted C2-C6-al kenyl

het er ocycl oal kyl, unsubstituted or substituted

C2- C6- al kynyl cycl oal kyl, unsubstituted or

subsé¢dodih g tb %e@ﬁ}oaén‘fhﬁdﬁh' eﬂi%@hﬂﬁé&?'i@i@'aﬁ%in&éﬁiu ogfthe formula
0

gﬁgcifiq enbodi npnt L is sel ected from | n /-

-NRyRRgvherein & 'Rend B’ mrereachgindegendently(ymRsch other ¥, shaubREuted or
- R5 - 5 - N-Pj. HR5 HE e erein n

sub?tgfhﬁ%ld ¢ O%il-gél-ag%% A élrnglbqugllﬁiedo ror2§ub§§tugeg% C(%éy%ﬁ%n‘“ﬁ, unsubstituted or

substitatep eCgl€ptalkyngle | astiRdititsd ror eamstittdde C, Jakd:He Ws@biiituted or
consisting of 20 H substituted or unsubstituted

subgtfuted ailyley Mnsubsiigicrt o subwiutadh shpteroanylit Basubstjtutegr or substituted

td.t o i e . : e
satoBRF o) BpEfhcia, S5 HARBAR ST LR PRl op ppbstivated 3-8
mershenad httetoegicloalkyl) (shdasini sald @}dlcﬁéky%a’ﬂérb&}d@k}rﬂ @1?![ vt heteroaryl

Conpounds .wher ej n i S noi et are particularly
groyps 2?1@?’ ﬂé‘ﬂﬁlse@p%léh flrL?c f\é&%ﬁ%p%@@éﬂc%ﬁf@ﬁffd@al%ﬂ fagylnen Beteroaryl
uhdbhidedt kel M G- i i -Cs-
B R T ol PSP R oty amgubstitnted r cubstitted CieC
alkybnheterdagyl,l , Bwshlestinoedi @z cubRityted 2C§-Co-alkenyl aryl, unsubstituted or

sub%tiﬁti(.ﬁli 'e_bi-&—%ﬁ(zeg}lll_ gét\érlc)aleytl,h thlu%g%lgl?éd_ A(')_r pglu:blstrlntu eidn )622 6933}(3%;’1 aryl,
unsubsBtuReN sPksAAMd @;-0k-hikyhi RQBEAL ihshbstAuBY o usitAked C,-Ce-

acetonitrile

alky] cyrloalkylotmgubstisited oy syttifutedyenEyplkyl hetprecydpalisyl) uasubytituted or

o e ' .
b CCACRRKIR . ShoBelbvt o Spatinginsd poperutiRyRg . Sagalken
hetetauyclioalidy], anstigstitited o sibstituted I03rZadlkyra1 @ycldalklyl, unsubstituted or
subs[[itzdtécffbg—o({ phol i Pﬁlgtg_df_ yrimdinyl]acetonitrile

-alkyny rocycloalkyl.
Alternatively, R and R* may form a ring together with the nitrogen to which they are

attached.

In a specific embodiment, R® is hydrogen or a methyl or ethyl or propyl group and R*
is selected from the group consisting of unsubstituted or substituted (C;-Cg)-alkyl,
unsubstituted or substituted C;-Cs alkyl-aryl, unsubstituted or substituted C;-Cs-alkyl-
heteroaryl, unsubstituted or substituted cycloalkyl, unsubstituted or substituted
heterocycloalkyl, unsubstituted or substituted aryl or heteroaryl and unsubstituted or

substituted 4-8 membered saturated or unsaturated cycloalkyl.

In a further specific embodiment, R® and R* form a substituted or unsubstituted
piperazine or a piperidine or a morpholine or a pyrrolidine ring together with the nitrogen

to which they are bound, whereby said optional substituent is selected from the group



1, 3- benzot hi azol - 2-yl [ 2- (et hyl am no) - 4- pyri m di nyl ] ac
etonitrile
1, 3- benzot hi azol - 2-yl (2-{ 4- [2 (4-nmor phol i nyl ) et hyl ]
-1-piperazinyl}-4-pyrimdinyl)- acetonitrile
1, 3- benzot hi azol - 2-yl {2-[ 4- %enzyloxy) 1-piperidinyl]-
4-pyrimdinyl }acetonitrile
1, 3- benzot hi azol - 2-yl [ 2- (4- hydr oxy- | - pi peri di nyl) - 4- py
rimdinyl]acetonitrile 1,3 -benzothiazol-2 -yl (2-

con§ &tﬁmg(gf ﬁ%hﬂéﬂt&% RELESsAnhdd ?ﬂb@-glkgl, unsubstltuted or ﬁub%tltu‘ied Cy-Ce-

pyrimdinyl)acetonitrile "1, benzot hi azo
alkeh @k (uwhisntetihyteda i rsabstidutpd rGor0ehlkyy], mtsebsﬂmhnted iolr esubstltuted C;-Cs-

PR UL L G LR

unSl%Stlilﬁ&i' [‘Mldlr 9&%&'&1@&' ) @ired - dr PYihdafirstedy 3-8-membered  cycloalkyl,
acetonitri

5 unsubsftuesh potﬁmbstmled 23-§+n[1@nt(epqdob9tm@nqulksd Byhéraindsaig | qyalealkyl,
hetee onif fil lé RIS Otlhlra20| 7 ybe sg cycloalkyl,
FOs PP ol nr SREREGYY BB PR Bita vigh 1t iy 2
hetekﬁbg'blolalldyﬁ aryl or heteroaryl group) unsubstituted or subst1tuted C["Cﬁ"ﬁlk}’l aryl,
benzot hi azol - 1- pyrrolidinyl % pyrim din
i

unsqbg@@{t% Pt rsupsgituted §1b@mftlbjf1hlpeé§rgpry§ gnsubst uted of substltutec){ Cy-Ce-

el AR TR P b U8t o

10 subsaititad) Cr-Cs-pikynyli diyhy h)laﬂbei‘ttuﬂedt o1 Isebstituted C,-Cg-alkynyl heteroaryl,

unsn%bggtu%t) ZOt F%ﬂtﬁ[ﬁﬂ ﬁ‘é—t%ﬁllsyém/qlﬁﬁlk}g Wpl?sm%?q,]% substituted C;-Cg-alkyl

hete}&gzgfoﬁfk'yl MidsBbstituted or subst1tuted C2- 6- alken%l cycloalkyl, unsubstltuted or
benzot hi azol - 2- enzotriazol -1-

yl
subsfitutegi @ECs-dlknwl] hatempqum[hk)d; ruwubr»tﬂa@ét phistpstitgged; Co-Ce-alkynyl
enz t hi azo i perazi nyl
exelpagyh SRR AAGR il O e B P %)
{2-]4- (2 pyri m dinyl)-1-pi perazinyl]-4-pyrimdinyl }
15 adetaspedific bmbodimgnt bénebted doal: - 2- yI ( 2-
{[2-(3-pyridinyl)ethyl]am no}-4-pyrimdinyl)acetonitri
le 1,3 -benzothi azol -2-yl (5 -bromo-2- {
[ 2- (di et hyljfam no) et hyl ] am ng -4-pyrimdin

yl 5
acetonitrij D %, 3- benzothi 12y /#,}/R
{2-1(2- rmpphol | 4 yl et hyl ) am nﬂspyrl ni din-9 yk}
acetonitril ea) 1, 3-benzot hi azoby 2=yl [2-(4- {3 ©

-[(trifl uoronethyl)sulfonyl]am l'ino
}plperldlnlyl)pyrlmdln- yl]acetonitrile

1, 3- benzow -2-yl (2- . o 5
{[3(2 oxqQpytr Ihdlnl-yl)pr_pl no}pyr_J_rﬁM%)
H
(d) (e) 4]

wherein n is 1 to 3, preferably 1 or 2.

R’ and R* are independently selected from each other from the group consisting of

20  H, substituted or unsubstituted C;-Cs alkyl, substituted or unsubstituted aryl or substituted
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acetonitrile 15 1,3 -benzothi azol-2-yi(2- { nmethyl [3
-(met hyl am no) propyl] am no)
pyrimdin-4-yl)acetonitrile

1, 3-benzot hi azol - 2-yl (2-{[ 3- (4- et hyl pi perazin-I-yl)pr
opyl ] am no) pyrirn'din-4-y|)-6 acetonitrile

1, 3-benzot hi azol - 2-yl
{2-[(3-norpholin-4-yl propyl)am no] pyrimdin-4-yl }
acetonitrile 1 , 3-benzothiazol-2-yl(2- { [2-(1

or u%%%gtw ed hbtefdalyl! ﬁ%ﬁgtﬁht‘e& oYhﬁﬁ%WMed@@@alkgﬂryMn@' sibdtituted or

acetoni tri - benzot hi azol - 2-

unsubstitatbal C3Cyhlk@tieydrdami. no} pyri ni di n- 4- yI )acet onitrile
1, 3-benzot hi azol - 2-yl (2-{

E ﬁq&é’_"%g %;glpj-rn%ln)lmetwd)] AU Tt Red- Y1 ) acetoni

({4-[1, 3- benzot hi azol - 2-yl (cyano) net hyl ] pyri m di n- 2-yl

} g[yem): agghpkeof compounds of formula () include the following:
3 an1nopropy|)an1no]pyr|n1d|n 4-yl } (I

3-b th | t t
1,3 lyc_nzp%gazzgh?%?éz%hcymfﬁww%%}em%lé{fﬁhwe@w}lﬁ 1, 3- benzot hi az

t tril b t h
RRIMETRAPACAL U RAT RS e e Béx%}nﬁ#a* o leespirle
trile 28 1, 3-benzot hi azol -2-y %% pi peri di n-
1,3-bengbiidrpl- )Zanlﬁzf(émpmmd) ﬁpxumlqhaa’é@?@ nitfilg o

1, 3- benzot hi azol - $ met hy
1,3 benzmmmb2=y£2;(l4)t@n¢}ﬂ3ll-l}la¢ﬁ @glérﬁrpmrwmymacemmtrﬂe
yl )acetonitrile 1,3
1,3-beenthitzol-aztl2-@-nyéthgd-I-biperaginghrhoypmidimilircslonitie] acet o
nitrile 5 isopropyl
1,3 Bel(zpﬂnml-z-yﬂu[ér(ﬁenwphqlmyl)% -pyrieydinp)aestorifrilepyri mi di n- 2-
yl }am no) propanoate 1, 3-benzot hi azol - 2-yl

1 3-panrpottBadoyaryiiRy(pretyydnyian- ﬁ@]ypyndunmi]@netpwn lacetonitril

e 1, 3-benzothiazol - 2-yl{
1,3 bérwthlﬁhom%@mEWmehvﬂm}ylbWhyﬂ tipipetaziyl}-4-pyrimidinyl)-
aca@ﬁﬁﬁ@nltrlle 1, 3-benzot hi azol - 2-yl

{2-[ (pyridin-4-yl nethyl)ainino]pyrimdin-4-yl }
1,3-B&Slotihol-R1y8(2-[4e(bendylidaw)- 14pipetidihyii] f44nyBimidinyl } acetonitrile

- benzot hi azol - 2-yl (cyano) net hyl ] pyrimdin-2-yl }

1,3-88406iazol 018 [ElmLﬂyldhﬁ@yl—ﬁ@éﬁdﬁﬁ’gl}eﬂf-ﬁ)ﬁn{udmyl]acetomtrﬂe
[ 2- (4- am nophenyl ) et hyl | am no} pyri m di n-4-yl) (1, 3-benz

1,3 B&ﬁﬂo@ﬁ@ioi@ dmz) fogdiamiylithi@o fethyd |anhieolzdipyiiar diny Dagetcritrile
- (3, 4-di met hoxyphenyl )ethyl] amno }
1,3-{B%‘ﬁzdo%ﬂéﬁ’édl‘-ﬂ“ylMLOdﬂﬁ&hﬂainiﬂd)J4q>yrikni31n’qe]aze:tmliiuﬂzoI -2-yl (2-
1,3-bERlRAxRenNyl-J@thuthd:3eihyD)pitd | H-pyrimidingll Jaaeehirilet ri | e
1,3-benzothiazol-2-y1{2-[(2-hydroxyethyl)amino]-4-pyrimidinyl } acetonitrile
1,3-benzothiazol-2-yl[2-(propylamino)-4-pyrimidinyl]acetonitrile
1,3-benzothiazol-2-yl(2-{[3-(1H-imidazol-1-yl)propyl]amino} -4-pyrimidinyl)acetonitrile
1,3-benzothiazol-2-y1[2-(1-pyrrolidinyl)-4-pyrimidinyljacetonitrile

1,3-benzothiazol-2-y1{2-[(2-phenylethyl)amino]-4-pyrimidinyl } acetonitrile
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1, 3-benzot hi azol - 2-yl (2-f

[ 2- (2-fl uorophenyl)ethyl]am no}pyrimdin-4-yl)acetonit

rile 15 1,3 -benzothiazol-2-yl [2-({ 2-[3- (trlfl

uor onet hyl ) phenyl ] et hyl) an1no)pyr|n1d|n

ylJacetonitrile 1,3 -benzotHazol-2 -yl {2-

[ (2- hydr oxy- 2- phenylethyl)an1no]pyr|n1d|n 4-vyl

}acetonitrile 1, 3-benzothiazol-2-yl{2-[(2-f

[3-(trifluoronethyl)pyridin-2-yl]am no}ethyl)am no]-
1,3- Bé’ﬁﬂomlgidll‘zé]yl?d glz-(é%gﬁiaﬁfybéﬂh!yﬁaxﬁﬂml}Lﬁfapyrimidinyl)acetonitrile

benzot hi aZzo

1,3 [)gan)?hl%l Qb}qgi‘g(?#y)rlﬁh{}}’r%&tﬁﬂ?agﬁh?}'Wﬂ?rﬁiﬁlalnyI}%e}t&ﬁﬁﬁg nit

rile I"azo
1,3- gnz%ﬁ‘ua &l?)ﬁ %ﬁ a%'if' g'?fl) -1-piperidinyl]-4-
A ;
pyrif n%g]taél azo yl (2o I °

1,3 [)?QZF)@‘HaZfﬁg y)%z’gﬂég-@ w?rgéh %%{ﬂ){t%iﬁ{l I4rT113ydr1m1d1r1yY} ace%om 11 e
1.3 bv@ﬁal‘%ﬁ()ﬁwa et f‘ﬂ@&ﬁﬁ%ﬁy >afnplfe§azwﬁlz%erg%wliavroeﬁrﬂe
1,3 %ﬂ;lo yiéyﬁ? a(g %?tilngl m 1nn%} 4-pyrimidinyl)acetonitrile

en 2-(4- henyl ) et hyl ] a
1,3 ﬁ%qz?g‘%; fntz ovlp)%éléf(g%;[lqtp§lp@? et Xﬁgrglno¥ 4) pyrprr)ﬁd%ny
acetmblg*liot hi azol - 2 yI (2 { [2-(2- phenoxyphenyl ) ethyl]
mnQ. }pyrimd acetonltrlle 1
1,3- b%ﬁ%zn aﬂé{l-ﬁ2ymc(rghol{n -2 lethy. mn@bﬁ@ﬁWIy 4exlhgpetonitrile
no) pyrimdin-4 acetonitrile 1,
1,3 b%ﬁ%{%ﬂ&z {)Br[@é uoromethyl)sulfonyl]amhno}plperldln 1-yDpyrimidin-
4-yllaetopidrifel uor ophenyl ) et hyl ] ani no} pyr| m di n-4-yl ) acet oni
trile 1, 3-benzothiazol-2-yl {2-
1,3- b.enzbthhﬂthéfyMQ} {r[a{gf-loeopnym)hdlmlﬂt))pp;pyil]anmmcr}pymmi@méeyﬂbn|
acet¢miirile s
1, 3-benzot hi azol - 2-yl {2-[ (2- {4- [ hydr oxy( oxi do) am no] ph

1,3 -lmm;zb%d}izbyﬂ-)yﬁm {modtiost EE—Mﬂhyialﬁinoy;br]oppl(}z&hmb } pyrivhiéin-4-yl)acetonitrile

1, 3- benzot hi azol -2-yl (2-f
1,3-hedzfthidzdl-2-yH 2 {] B-d4-alettlydpibgratinyll-yBpiop el Jamino } pyrimidin-4-y1)-
amﬁ@ﬁyﬂen1d|n 4-yl)acetonitrile

1, 3-benzot hi azol -2-yl (2-{ [3-(1

1 3-tbén@uma&al-szi&LD(anﬂyﬁdlmm—m}wjami%]pyﬂmydiﬂm;@}a@edohrtﬁle

1,3- wen[z&h(a{zé}r 2 1(3- ﬁrg@(llaﬁiemy@m madyﬂomyﬁmaﬂpa&m&}]pwhhmdﬂ n
yl)ac-eggnydn}l@m no) et hyl ] benzene- 10 sul fonam d
{2-[(2-pyridin-3-yl ethyl)am no] pyri m di n- 4 yl}

1,3-Beazéthldzbl- 24-9[(9@ vl dadbl 3= ?}% 1?%}%4y fmdﬁﬁléﬂ -yl)acetonitrile

acetonitrile 1,3-benzot hi‘azol

1,3- Hg‘nk@ﬁlfaéépi RZ-y{l[ggéﬁ Py&r))ﬁﬂ[hgﬂ%lgéﬂgylgﬂ 0B %}}Mﬁl}iﬂlcé?kﬁﬁe&ﬂlﬁﬂe

ben ot hi oxy rimdi
tert—lﬂﬁ:ﬁt(qa]' i r3' Befizothiazol-2- -yl(cyano)methyl]pyrimidin-2-yl}amino)acetate

{2-[(3-aminopropyl)amino]pyrimidin-4-yl}(1,3-benzothiazol-2-yl)acetonitrile
{2-[(2-aminoethyl)amino]pyrimidin-4-y1}(1,3-benzothiazol-2-yl)acetonitrile

1,3-benzothiazol-2-yl(2-{[3-(dimethylamino)propyl]amino } pyrimidin-4-yl)acetonitrile
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1, 3-benzot hi azol - 2-yl {2-[ (4- pyri di n- 3-yl benzyl ) oxy] pyr
i mdin-4-yl}acetonitrile 1, 3-benzothiazol-2-yl

[ 2-(pyridin-4-yl nmet hoxy)pyrimdin-4-yl]acetonitrile
1, 3 -benzot hi azol - 2-yl

[ 2- (pyridin-2-yl nmet hoxy)pyrimdin-4-yl] acetonitrile
1, 3- benzot hi azol - 2-yl [ 2- (3- pyri di n- 2-yl propoxy) pyri m d
in-4-yl] acetonitrile 1 ,3-benzothiazol-2-yl

1,3 %@Z&{héazgg‘%?’g{%ﬁ23#rlé %’J}/Peﬁ{yﬁ)g}ngﬁoﬁpﬁﬂm}na& ?1 }%Qét‘émjcr{lg
1,3- &g“?gﬁé g?ﬁ{ﬂéz{ﬁ r@ iyl )llgf/lml 131 8oy ety BRI B i ldia-

yl)a%ejortlg t4- net hoxyphenyl ) et hoxy] pyrimdin-4-yl }

cetonitril enzthlaz
e‘?l?oaﬁzﬁ &2](%31179’F 8%@}1}1&{})% rﬁlﬁf’% ‘bF] acetonitrile
benzot hi azol
lsop{czzyﬂ e4{%| bh@w&ltlﬁ&ﬁwéwwm%fmdwmmdm -A-yA:appino)propanoate
acetonitrile
1,3-henzothagre b2 vl &z €P-hydsprypropylpminglpgrimistinsn Larescaitsiepy r i m
acetonitrile
1,3 hefgﬂ'ﬁ%%??b%ﬂlﬁzKPYY@%%}QU]G‘{I‘SDFPH’PMF‘H&W% “Ho Ry ben
zyl } Lgyrl m di yl ]acetonitr
1,3 -herg-oﬁwzv ﬁfl{azzEﬁpyrzhwmmpwl)@%}n@bwmémrﬁ-gl}mt%&n#oxy]
yrim di n-4- I}acetonltrlle 1, benzothlazol
tert gpwl T{%Kb‘hbll emlmﬁwlﬁcm@@w%&m}rw i mn% ) ac
ethyélpbenyl¢arbamat®
1, 3- benzot hi azol - 2-yl {2-[ (4-pyri di n-2-yl benzyl) oxy] p ¥
2- {[M%am;r@pmt}yb)c‘éwﬂammq}p}mmdgl 4-fyghlzbabhm7@ﬁgazok-2wuagetom rile
{[4-(piperizin-1-ylmethyl)benzylloxy}pyrimdin-4 ){
1,3-b¢romihtiazol-2-y1(2; {{2~(héfdzmpﬂhpm;en}2}e;hyl]am1n0}pyrnmd1n—4 y )acetomtnle
[ 2- (4- met hoxyphenoxy) pyrim di n-4-yl] acetonitrile
1 3-hzc;xﬁﬁot}embtzml(éz{c[lz{:?-n;dtlicgcyphlenwuﬁbxlg}q;h@nbpwynpglm-‘}rwﬁaqﬂwtyle
| Jacetonitrile
1,3-péhzpthiqzl-agd@y{ [Ri(pEuamiphenylpiby Hnaiox pirpyidimt-diacedonjirilg
1, 3-benzot hi azol -2-yl )acetonitrile 10 o
1,3-péhzpthiavet-RoX2pli2hdxty)ugranmitiil Iphdny) Jefybragting )by tiwidvirdt hy
yl]atétedlitrde benzot hi azol -2- yl]acetonitrile
N-[2-({4-[1, 3- benzot hi azol - 2-yl (cyano) net hyl ] pyri m din
1,3-b&rzpthiazat ryd)2ef(Rhlyfirox -2 - tehple tiyb amn anol eimidin-4-yl yacetonitrile
1, 3- benzot hi azol - 2-yl (2- met hoxy- 4- pyri m di nyl )acet oni t
1,3-bt¢dzethidl-2-y1{2-[(2-{[3-(trifluoromethyl)pyridin-2-yl]amino } ethyl)amino]-
pyrlihl&inhﬁgl 2 Qdebindzitd - 2-yI [ 2- ({4-[ (4- et hyl pi perazin-1-yl)m
et hyl ] benzyl }oxy) pyri m din-4- yl]acetonitrile
1,3-benzothiazol-2-y1(2-{[2-(3-chlorophenyl)ethyl]amino } pyrimidin-4-yl)acetonitrile

1,3-benzothiazol-2-y1(2-{[2-(3,4-dichlorophenyl)ethyljamino } pyrimidin-4-yl)acetonitrile
1,3-benzothiazol-2-yl(2- {[2-(4-methoxyphenyl)ethyl]amino } pyrimidin-4-yl)acetonitrile
1,3-benzothiazol-2-yl(2-{[2-(4-methylpheny]l)ethyl]amino } pyrimidin-4-yl)acetonitrile

1,3 -benzofhiazol-Z-yl (2-{[2-(3-fluorophenyl)ethyl]amino } pyrimidin-4-yl)acetonitrile

1,3-benzothiazol-2-y1(2-{[2-(4-phenoxyphenyl)ethyl]amino } pyrimidin-4-yl)acetonitrile
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1, 3-benzot hi azol -2-yl [ 2- ({4-[ (4- benzyl - pi perazin-I|-yl)
met hyl ] - benzyl } oxy) pyrimdin-4- yl] acetonitrile

1, 3- benzot hi azol - 2-yl (2-f

[ 4- (pi perazin-1- yInethyl)benzyl]oxy}pyrlnldln 4-yl)ace
tonitrile 20

1, 3- benzothlazoI-Z-yI[2-({4-[(4-forny|p|pera2|n-1-yl)m
et hyl ] benzyl } oxy)pyrimdin-4 yl] acetonitrile
[2-({4-[(4-acetyl pi perazi n-1-yl)net hyl ] benzyl } oxy) pyri

1,3 B%%oglelﬁzz% : h}‘lgz gpb@r@ﬁhggﬁﬁgﬁ%lgetlpﬁ a%rﬁﬁf}tpgﬂh{l&lh ~4SyDacetonitrile
1,3- %5 oﬂhgﬁﬁl‘?—%@?ﬁ L[:/ZFGYArgE\BB%An)yF}f@QQ%gﬁpﬁrlml\éhrg&-(y% %toﬁltrlle
1,3- 661”0%115&?%%@ F[g% %%Wﬁe?}qﬁ%ﬁilﬂ]ﬁsn}p%fmﬁlé 4-yl)aceton1trlle

LB ERtRRRE AT 'bap?wﬁijgryi‘%ﬂmeﬁﬁﬁﬁ iyt
Yl} g;ﬁg:: ET?t qm(‘%o{ @é’ﬁ% ;’("E‘I‘%’gi’hﬁéf?&heﬁ ithf%a?lltll?lg]pyr1m1d1n-4-

hyl ] - benzyl oxy}-pyrimdin-4- yI ) (3I-
enz thl ene) -acetonitril
13- ppigael poNa Ber() B ho dapees lyylaea@mnlwamuméwymacggpnmﬂe
i,n on met hyl } - benzyl ) - piperazin-|-y acetic
1.3 é@?@%ﬁ%ﬁﬁﬂ@s [ér(lﬁéégr@@hidtl}nr@%]mmy}wam@p 4]@Dawetomtrﬂe
met hoxy- et hyl ) - pi perazin-| - yl]
4- [Zt{éf‘ii§/’l3&3@§‘¥°th’f§‘§?lr%i’ﬁﬁﬁ1@)f9¢ yl&memﬂurgwl}@mmO)ethyl]benzene-
SUIfQP-a(IZ! §4- [ (3H Benzot hi azol - 2-yl i dene) - cyano- net hyl ] - pyr
i mdin-2-yloxynethyl} -benzyl)- io
{2- [@-p}érﬁchnﬁméeﬂhyé ringidize -1 }dfeifheptcamdtlid)- 1,3-benzothiazol-2-
Yl]a‘(@HnBéﬂzot hi azol - 2-yl i dene)- {2-[4-(4-ethyl-piperazin-
-yl met hyl ) - benzyl oxy] -pyri mdin- 4-yl}-acetonitrile
1,3- b%ﬁmbﬂyﬂ{&billHQtely:hzodi-ér}él)le’(hgl)ammo]pyrlmldm-él yl}acetonitrile
{4-[4-(2-hydroxy-ethyl)-piperazin-I-ylnethyl]-
1,3-treaathicrl2 31 [Bybemdythxy) g inhiflimaégtjacdtsriirlle 15

1,3-benzothiazol-2-y1{2-[(4-pyridin-3 —ylbenzyl)oxy]pyrirhidin—él—yl} acetonitrile

1,3-benzothiazol-2-yl[2~(pyridin-4-ylmethoxy)pyrimidin-4-yl]acetonitrile
1,3-benzothiazol-2-yl[2-(pyridin-2-ylmethoxy)pyrimidin-4-yl]acetonitrile
1,3-benzothiazol-2-yl[2-(3-pyridin-2-ylpropoxy)pyrimidin-4-yl]acetonitrile
1,3-benzothiazol-2-yl1{ 2-[(4-methoxybénzy1)oxy] pyrimidin-4-yl}acetonitrile
1,3-benzothiazol-2-yl[2-(pyridin-3-ylmethoxy)pyrimidin-4-ylJacetonitrile

1 ,3 -benzothiazol-2-y1{2-[2-(4-methoxyphenyl)ethoxy]pyrimidin-4-yl}acetonitrile
1,3-benzothiazol-2-yl[2-([1,1-biphenyl]-3-ylmethoxy)pyrimidin-4-yl]acetonitrile
1,3-benzothiazol-2-y1{2-[(3,4,5-trimethoxybenzyl)oxy]pyrimidin-4-yl } acetonitrile

1,3-benzothiazol-2-yl{2-[(3,4-dichlorobenzyl)oxy]pyrimidin-4-yl} acetonitrile
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The conpounds of fornula (I) nay be obtai ned according
to nethods described in WD 01/47920. In a further
enbodi nent, the conpounds of fornula (1), are of
sub-structure (I1) and correspondi ng tautoners
thereof. 20 ~N-R (11) R1 s3@CN wherein Rin formula
(I'l) is selected fromthe group conprising or

consi sting of hydrogen, substituted or unsubstituted
Cl - C6-al kyl, substituted or unsubstituted Cl - C6- al kyl

L3- %{Wt e G T TR R

yilafdpuigsr yi | substituted or unsubstltuted

B T (e T A R e
13 gﬁzwogwor i@ @t err%gpf( 1y wﬁtlﬁgt %bEUt eﬂatsé@yrémidin-4-yl)acetonitrile

unsubstltut ed ynyl aryl, substituted or
1,3-bergeBuazol atyé@ Eﬁi*PIZ!Bdlata(VIH?FZYH@@QPHWWH‘%Gb@?’ioplﬁﬂ@d or

unsubstituted C3- Ca-eycloall cyl substituted or
1,3-herggByazot-atydd- %@(@pwﬁmlddtnﬁshlyl)fv@%%]m}waan@n- 4-yl)acetonitrile

unsubstituted Cl-C6-al kyl s cycloalkyl substltuted or
1,3-berrgBuazol-gréld-(ératsogphgroxieyEridipdv Jacrtpmitrile

substituted or unsubstituted Cl -C6-al kyl carboxy,
1,3- a@}aothlwbaml@dﬂéutquhm@ummlmml@& sélaceenﬁtﬂt@yl acyl ,

cyl oxy, substituted or unsubstituted Cl-C6-al kyl

{2- [&cflﬁfa@sztyiplmmn ﬂtydbpb@nowlmnmgﬂrxlﬁntleﬁb@tzoﬂwo}sdzw}acetonﬂrﬂe

al | coxy, al koxycarbonyl, substituted or unsubstituted
[2-(&imadsabhsHiox pipkomjdiamt ba i riflugramrskd)-b Sriganzothiazol-2-
yllasetbysitrile ut ed or unsubstituted Cl - C6-al kyl

am nocar bonyl, acylam no, 10 substituted or
N-[2+64HsY-beraptinze)-2-gegnkyhethdyyaimiidioy 2-yiHami)ethyl]-4-
chliselizararhideed or unsubstituted Cl- C6-al kyl wureido,

am no, substituted or unsubstituted Cl-C6-al kyl am no,
1,3 Beﬂzbttmdobx-yy.l(2-rﬁ¢th>®ty|-4-pytexrhdnmyl)anstum$mllet uted Cl-C6-al kyl

sul fonyl oxy, sul fonyl, substituted or unsubstituted
1,3-Eénz@ﬁﬁalokylyl[gt(l{ll-@(m)thethglp[p‘eraz;ﬂ 1-yButegtyil ibetaydl} ooy )pyrimidin-4-
yl]atdtcnibgei tuted Cl - Co6-al kyl sul finyl, sulfanyl,

substituted or unsubstituted Cl-C6-al kyl sul fanyl,

1,3-BeHzb Ao RMIVIO.( { $-(asBenkyltgpbratin-1 %ﬂ)mld‘tﬁjdﬂwémztylll}toesi)pymmldm-m
ﬂk£anﬁﬁﬂalkyl sul f onyl am no.

1,3-benzothiazol-2-y1(2-{[4-(piperazin-1-ylmethyl)benzyl]oxy} pyrimidin-4-yl)acetonitrile

1,3-benzothiazol-2-yl[2-({4-[(4-formylpiperazin-1-yl)methyl[benzyl} oxy)pyrimidin-4-
yl]acetonitrile

[2-({4-[(4-acetylpiperazin-1-yl)methyl)benzyl} oxy)pyrimidin-4-y1](1,3-benzothiazol-2-
yDacetonitrile

(3H-Benzothiazol-2-ylidene)-{2-[4-(4-[1,2,4]oxadiazol-3-ylmethyl-piperazin- 1-ylmethyl)-
benzyloxy]-pyrimidin-4-yl}-acetonitrile

4-(4-{4-[(3H-Benzothiazol-2-ylidene)-cyano-methyl]-pyrimidin-2-yloxymethyl}-benzyl)-
piperazine-1-carboxylic acid methyl ester
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benf_yz\)t-

ben%j)

R is selected fromthe group conprising or consisting
of H, hal ogen, cyano, nitro, am no, substituted or
unsubstituted Cl-C6-alkyl, in particular Cl-C3 al kyl,
li ke methyl or ethyl or -CF3, substituted or
unsubstituted C2- C6-al kenyl 31 substituted or
unsubstituted C2- C5-al kynyl, substituted or
unsubstituted Cl-C6-al kyl-aryl, substituted or
unsubstituted aryl 20 or substituted or unsubstituted

2-[40QL QA Vb enzSUPSHI-3 Y liBche it %Qﬂ‘ayﬂ ! giﬁﬁ@éﬁ@xﬁh&ﬁyﬂ}:
S%g l?ﬁ_wg-h agég’ Rz&b%:i[ang’ i ngjj?:péndent l'y sel ected

ATl OB B SR i 50
Oi ﬂ{ ﬁb‘gﬁtuted C2-C6 allcenyl,

AR YRS -&etod,
ituted or substituted - al | cenyl

[L}-Gﬁ-ﬁé-ﬂ?ﬁbﬁm, b Sibbpr b rnaprte Sun G lovmstud)-groos)

pipesazpt rhecstic ReiaRdBYFFIer unsubsti tuted or substitut ed

Cl - C6- al kyl aryl unsubstituted or substjtuted
(3HGFeneghiRYi-y Hatns)-6hd §4- st orctstiy Dmpippiaziey hyykmetizl-
benzylexedaryripigin-4-ghtasetghitiidr e preferred is 1. 33

Speci fic piperazine benzothiazol e derivatives
4-(43{216E§BH+B@Z@ iazpk2 phdeneheyinevasthy dpyimidingeylestraethyly drenzyl)-
pipetdzinet bichrbakylip agiddiprettylandide benzot hi azol - 2-yl [ 2-({

4-[ (4- et hyl pi perazin-1-yl)nethyl] benzyl } o
(BGH Benxpthiazoi-2Hytidene)-{2][4-éé-ethyhpipeiazin- bylmethyl)-benzyloxy]-pyrimidin-
4-y13-adetbeinilot hi azol - 2-yl [ 2- ({4-[ (4- benzyl - pi perazi n-1-yl)

net hyl ] - benzyl }oxy) pyrim din-4- yl] acetonitrile
(3H-Bepzbdtannzol-hiyHdale)-22-Y4-(2«(-hydroxy-ethyl)-piperazin-1-ylmethyl]-
beniyﬂo}{gzgL@anﬁainm-gz})gabateﬁihﬂb) benzyl ] oxy) pyri m di n-4-yl)ace

tonitrile

1, 3-benzot hi azol -2-yl [2- ({4-[ (4-fornyl pi perazin-1-yl)m

etnel bRRgNd s PRPRNE (INhidly Bebbtavtlel 2060281816 FretRdb Bescribed in

[2-({4-[(4-acetyl pi perazi n-1-yl ) net hyl ] benzyl } oxy) pyri
WOMB1H7520- y1 ] (1, 3- benzot hi azol -2- yl )acetonitrile

(3 thirazoha il | : Nos ]

(ST5058 U iphat L LORORR Bbpled. g ey a0 e
corrdspBAYh g xytkorpys itierebifn- 4- yl } - acetonitrile 4-(4-

{4-[ (3H Benzot hi azol - 2-yl i dene) - cyano- net hyl ] - pyri m di

n- 2-yl oxynet hyl }-benzyl) -

/ N
N%‘(C»\ OW [ ONR ()
@[\ N | NS
R1 S CN

wherein R in formula (II) is selected from the group comprising or consisting of

hydrogen, substituted or unsubstituted C;-Cg-alkyl, substituted or unsubstituted C;-Ce-alkyl
aryl, substituted or unsubstituted heteroaryl, substituted or unsubstituted C;-Cg-alkyl
heteroaryl, substituted or unsubstituted C,-Cg-alkenyl, substituted or unsubstituted C;-Ce-
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15 pi perazin-I-carboxylic acid nethyl ester 2-[4-(4-
{4-[ (3H Benzot hi azol - 2-yl i dene) - cyano- net hyl ] - pyri m di
n-2-yl oxynet hyl } - benzyl)-pi perazin-1-yl]-acetam de
(2- { 4- [4- (2-Amino -acetyl)-piperazin- |

-yl met hyl | - benzyl oxy} - pyri fédi n-4-yl)-(3 H

benzot hi azol - 2-yl i dene) -acetonitrile 20 [4-(4-{4-

[ (3H Benzot hi azol - 2-yl i dene) - cyano- net hyl ] - pyri m di n-2
-yl oxynet hyl } - benzyl ) - piperazin-I-yl]-acetic acid

alke'ﬁ‘?f hé/r%rl e§ﬁk% ittt + 43€ qﬁ?ﬁﬁh&&&f @%@6 Pﬁ@&ﬁ) 'ht(eﬁe <§a]ryl substituted or

2- net oxy- et hyl') - pi perazi
unsiﬂsnmyd:cb@y}flﬁ—aﬁgynyhsdbsm{lﬁed/bl) uidobititmied 10,+@-alkynyl aryl, substituted or

- t hyl
unsfllt}#@téﬁi 21; ﬁ@@% hi’? Ital}%%tpylg,egliy:tlljtgeecgg)r Sgg,l%gtltgﬁbd >(/33 ]Cgpc%lrcloalkyl
| X [
sub%%%ﬂ%ﬂ Zfﬁrz 213 ulbgﬁz’tg q Mét Lﬁaﬁbﬁk}q @Fﬁmﬂﬁt@ ﬂ;s unsubstltuted 01 |C6 -alkyl
cycloglkykt h;bsyltuwnpyl ungu]bstﬂytednﬂd-lﬂ’g -alldyly Ih}:teamgtlomlikm I kubsﬁtuted or
uns&bﬁrL B\Eﬁ}dgéot 51a?]§5fq h%//ﬁl}ﬁl, da%?fle )sugstlt ted[ ¥ gmsu gt?t&?e)c(lycl C6-a{12y1 acyl,

acylbﬁyl,zmbﬁmed RY ﬁmm&nﬁné& @ ):6@11@1 9&3}1&@ lsGbstidtted HP ﬁnsubsmuted Ci-
compounds of fornula (I may bt'ai ned according t

Ce-alld affecpxpioalkoxieeathonisk @ubstlmtmbonam@mm@d CnCaalkyl alhexycarbonyl

ami {E@%%WP b}ﬁgteuteff\l P?)r'l\ﬁlrr]lls %s Eelsdl :‘t?ycgsglﬁgl t\@qlgm%%ér&yfs ag%lamlno
substinged 5t iisub&ued B- csétamyllatcwtamﬂncﬂd&dmﬁ'@ﬁﬁ@@d PauuBb@REted Ci-

%iIFCIIC or bicyclic alkyl ring containing at |east one

Hr w5ile AR ﬁ\éltsélﬂg%(i/ o eynsuliisviedyCoke-aHil rasgiap, gelfenyloxy,
subs‘f‘ﬂt&t@d Br ﬁx?siugstft{nlrég C; Sﬁ,‘ I 8{(21' Jﬂlgfoﬂyngy dqui’o}&‘l gl'l:b%tlﬁlléé({ QMwbstltuted

group ormu provi
6-alky1 sulfonyl, sulfinyl, substltuted or unsubstltuted C;-Cs-alkyl sulfinyl, sulfanyl,
substituted or unsubstituted C;-Cg-alkyl sulfanyl, sulfonylamino, substituted or

unsubstituted C;-Cg-alkyl sulfonylamino.

R' is selected from the group comprising or consisting of H, halogen, cyano, nitro,
amino, substituted or unsubstituted C;-Cg-alkyl, in particular C;-Cs alkyl, like methyl or
ethyl or —CF3, substituted or unsubstituted C,-Cg-alkenyl, substituted or unsubstituted C,-
Cs-alkynyl, substituted or unsubstituted C;-Cg-alkyl-aryl, substituted or unsubstituted aryl
or substituted or unsubstituted heteroaryl, substituted or unsubstituted C;-Cg-alkyl-

heteroaryl, -C(0)-OR?, -C(O)-R?, -C(0)-NR?R?, (SO,)R?, with

R? and R* being independently selected from the group comprising or consisting of
hydrogen, unsubstituted or substituted C;-Cs alkyl, unsubstituted or substituted C,-Cg
alkenyl, unsubstituted or substituted C,-Cs alkynyl, unsubstituted or substituted aryl,
unsubstituted or substituted heteroaryl, unsubstituted or substituted C;-Cg-alkyl aryl,
unsubstituted or substituted C;-Cg-alkyl heteroaryl. Preferably R! is H n is an integer from

0 to 3, more preferred is 1.
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sulfonamde. 10 R is selected fromthe group
conprising or consisting of hydrogen, unsubstituted or
a substituted G -C6-al koxy, unsubstituted or a
substituted Cl-C6-al kyl, unsubstituted or a
substituted C2-C6-allcenyl, 3Bnsubstituted or a
substituted C2-C6-al kynyl, am no, sulfanyl, sulfinyl,
sul fonyl, sul fonyl oxy, sulfonam de, acyl am no,

am nocar bonyl, unsubstituted or a substituted Cl-C6

al s E he b&%ﬂ??o ér?\%txg %:cﬁe : {d Hlte%qes%ﬁ’}/ invention are

unsubsti stltu e oafy
selec’@dkfmnythedylhmnglgsdlmgen, hydr oxy, nitro, hydr azi de.
More specifically, R is selected fromthe group

onS| St I Egry(f[{ &éct Zﬁﬂ‘zpﬁm)yi hal g%{l-ﬁy 1 m%hylﬁe%@é?yi}aygmdm—&

yl]a@%to’@lmlﬁet hoxy or et hoxy). I\/bst preferred is hal ogen,
r.ticular chlorine. I's, selected fromthe group
1 3 é%‘?ﬁ? l%mﬁra “YelR-d Hried- b@qZﬁbpmﬁrawdkw@@ﬁthydd@Rayl}oxmyrlmldm~4-
lacghnmeRe |, OH, a Cl-C4 al kyl substituted with an OH or
am no group, a hydrazido carbonyl group, a sulfate, a
1,3-benzotnanok2-yH@- d fri(pipenrinahymatiny)henrd lixy } pyFhedaby _yDRBetonitrile
R' are. 35 independently selected fromthe group

1,3-benrethaaziohg-ytiR2-(Hi-[BifoBay ipeydzin-C34 B8t Renyy1} oxgn)pyrimidin-4-
yllabsotrdar yl , - aryl - d - C6- al kyl, heteroaryl - C1- C6- al kyl .
Accordi ng to one enbodi nent the cyclic am nes Y have

[2-(&4 ((H%e@fplﬂidﬂm@é@éﬁ@dthylihﬂhﬂm@@)Iﬁﬁimfﬁﬁl—é@l]( 1,8 ehrothagol-2-
yDaddomitrile N\ /N-L1 N L2 (a) (b) s R)n' 1L R6)n R6)n,

(3H-Benzothiazol-2-ylidene)-{2-[4-(4-[1,2,4]oxadiazol-3-ylmethyl-piperazin-1-ylmethyl)-
benzyloxy]-pyrimidin-4-yl}-acetonitrile

4-(4-{4-[(3H-Benzothiazol-2-ylidene)-cyano-methyl]-pyrimidin-2-yloxymethyl} -benzyl)-
piperazine-1-carboxylic acid methyl ester

2-[4-(4-{4-[(3H-Benzothiazol-2-ylidene)-cyano-methyl]-pyrimidin-2-yloxymethyl}-
benzyl)-piperazin-1-yl]-acetamide

(2-{4-[4-(2-Amino-acetyl)-piperazin-1-ylmethyl]-benzyloxy} pyr1m1d1n—4 yD-(3H-
benzothiazol- 2 ylidene)-acetonitrile

[4-(4-{4-[(3H-Benzothiazol-2-ylidene)-cyano-methyl]-pyrimidin-2-yloxymethyl }-benzyl)-
piperazin-1-yl]-acetic acid methyl ester

(3H-Benzothiazol-2-ylidene)-(2-{4-[4-(2-methoxy-ethyl)-piperazin-1-ylmethyl]-
benzyloxy}-pyrimidin-4-yl)-acetonitrile

4-(4-{4-[(3H-Benzothiazol-2-ylidene)-cyano-methyl]-pyrimidin-2-yloxymethyl } -benzyl)-
piperazine-1-carboxylic acid dimethylamide

(3H-Benzothiazol-2-ylidene)- {2-[4-(4-ethyl-piperazin-1-ylmethyl)-benzyloxy]-pyrimidin-
4-yl}-acetonitrile

(3H-Benzothiazol-2-ylidene)-(2-{4-[4-(2-hydroxy-ethyl)-piperazin-1-ylmethyl]-
benzyloxy}-pyrimidin-4-yl)-acetonitrile.



10

15

20

~N~N N-L1 5 (c) L7 (c) (d) Thereby, L1 and L2 are

i ndependently sel ected from each other fromthe group

consi sting of unsubstituted or a substituted

Cl- C6-al kyl, unsubstituted or a substituted C2-

C6- al kenyl , unsubstituted oP4a substituted

C2- C6- al kynyl, unsubstituted or a substituted C4 1o

Cg-cycl oal kyl optionally containing 1-3 heteroatons

and optionally fused with aryl or heteroaryl.

Alternatively, L' and L2 are independently sel ected

fromthe group consisting of unsubstituted or a

tS]uTh}etdotnptolmidsao‘fyfb]i'JquI_a 551])3813}'7 bebletdined ga:osdibg ltc;bj thetresthods described
. t , unsubstitute or a substitute
1nV&é§)QS/rO§E& al kyl, unsubstituted or a substituted

heteroaryl -C, -C6-al kyl, 15 C(O-0OR3, -C(O) - RS,

%Q)fm%ﬁ@eﬁﬁmdﬂ : 1IR3,
- Bt cfRbods Wt@%l(@ Nlé{is%&{o@ Igéhhavl\ﬁﬁe rANRI RS

Al ternatively, L' and L2 taken toget her may forma

4- 8- nenberegds unsubstit ut ed or ®R? substituted

sat ur at ed ggc IkyI het IkyI ring. 36 R3,

R3' are indepg {ly s Iect om Che gro

consi sting of Y _Ansups | fe stltut ed("l)

G - C6-al kyl, unsubstiq uted or § su Stl ut ed

C2- C6- al kenyl, unsubstituted or a “Ysubstituted aryl,

unsubstituted or a substituted heteroaryl,

u [ d r

U o MRl B LB S Ak Ryl or by
alkybriRg costamiigeatlealt onomittdgen gronuthetosicks)] whereby one n1trogen atom

it 50850 AORSE b S S BHOBLLL o O I

sulfdmafdide. and N is an int eger fromO to 4, preferably 1
or 2. In one enbodinment R6 is hydrogen. In a further
spgcific enbodinent R6 is H L2 is H L' is -NR3'R3
vm%rl%seéfcwdeﬁ@m the 81y CoRprisiag @t Rensisiingat Hygrresgewmsubsiituted or
t
a sugsttlrtgtllﬂ,’(!ig) %1 (tJ(, %E&xlys %g%ﬁ&aé%%{%%g@&%g#&lﬁ-aﬁkﬁ, hﬂ&bg&tuted or a
substitujldd- Ch—C@a@eeaykyinsulfBﬁtui«fcbaf vl suﬁﬂzit(ﬁed @J)-Ryhlkynyl, amino, sulfanyl,
lf 'i]}é il‘ 3b3tit§t ed th a Cl12-cycl oal kyl or
sulfinyl, sulfongl, splfony 23618 prp@yp éﬁﬂlam @Byn%cgmfpngl Wpubstltuted ora

substituted C;-Cq alkoxycarbonyl, unsubstituted or a substituted aryl, unsubstituted or a

substituted heteroaryl, carboxy, cyano, halogen, hydroxy, nitro, hydrazide.

More specifically, R is selected from the group consisting of hydrogen, halogen (e.g.
chlorine), C;-Cs alkyl (e.g. methyl or ethyl) or C-Cs alkoxy (e.g. methoxy or ethoxy). Most

preferred is halogen, in particular chlorine.

R? is selected from the group comprising or consisting of hydrogen, COOR?, -
CONR’R*, OH, a C;-C4 alkyl substituted with an OH or amino group, a hydrazido

carbonyl group, a sulfate, a sulfonate, an amine or an ammonium salt. Thereby, R>, R® are.
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chain may contain 1-3 0 or S atons. In a nore specific

enbodinment L' is -NHR3; where R3 is a straight or

branched C4- Cl12-al kyl, preferably a C6-C32-allcyl,

optionally substituted with a cyclohexyl group or a

i s benzyl group. In an even tore speci fic enbodi ment Y

is a piperidine group NO L1 L is -N-IR3; where R3

is a straight or branched C4-Cl2-al kyl, preferably a

C8-Cl12- al kyl, or a benzyl group. 20 Specific exanpl es
indek ( thg Wi g
nd AP MR Ioh U LA SO AR L M,
heterdayyl] atybfz€ieralkiy, heterGhtybCo-Qy-alifyl.

5-[4-(3- trlfluoronethanesulfonyl phenylanino) pi perid

l.f I | t d 7
Aot BE AT Py PRhTR: Bl YRR S o g sener
fornjdldd mto’Z(-dKI_ } et hyl ) benzam de _ o
4-chl oro-N-[ (5-{[4-(4-fl uorobenzoyl) pi peridin-I-yl]sul
fonyl }thien-2-yl) et hyl ] benzal ni de 4-chloro-N

{[5-({4-[4-(trifl Br)pmethyl)phenyl]plp R&Z 2|n- I -yl }
sul fonyl )t hi en- nmet hyl } benzal ni
4-chloro-N- ({5-f(4- -nltrophenyl}pl eraz'n-l.‘-yl)sulfo

nyl ]t hi en- Z'TyTI}IW)—bé.nzam de =—N
4-chl oro- N- ({5-N(4-¥4-ni trophenyl } pi perazi n-(?-yl )sul fo
nyl]thien-2-yl}nmethyl)benzam de 4-chloro-N[(5- {

[4-(2-furoyl)pip €ehzin-1-yl] sul fonyl )

thien-2-yl )dret hyl ] benzam de

4-chl or o- [)-(5[_{[4 (4- hydr oxyphenyl ) pi per azi n- 1 yl ] sul
fonyl }t hi ““yl ) met hyl ] benfkide 10 R’)..
4-chloro-N-[[5-{[ 4-(2- ax0; rolidin-I-ylett piple_:{

| f onyl }t hi en- met hyl ] b&nzz

4-chl or o- 3—[(5 {[4-(2-nor phql in<4.yl - 2- oxoeklyl Ypi pera
zin-1-yl]gul fd®yl}thien-2- yI)rretLhyIaF)enzarri de (d)

4-chloro-N-[(5-{[4-(pyridin-4-yl met hyl)pi perazin-1-yl]
sul fonyl }t hi en- 2-

Thereby, L' and L? are independently selected from each other from the group
consisting of unsubstituted or a substituted C;-Cs-alkyl, unsubstituted or a substituted Cs-
Cs-alkenyl, unsubstituted or a substituted C,-Cg-alkynyl, unsubstituted or a substituted Cy-
Cs-cycloalkyl optionally containing 1-3 heteroatoms and optionally fused with aryl or

heteroaryl.

Alternatively, L' and L? are independently selected from the group consisting of
unsubstituted or a substituted aryl, unsubstituted or a substituted heteroaryl, unsubstituted
or a substituted aryl-C;-Cs-alkyl, unsubstituted or a substituted heteroaryl-C;-Cg-alkyl, -
C(0)-OR’, -C(0)-R?, -C(0)-NR¥R?, -NR*R?, -NR¥C(O)R’, -NR3’C(0)NR3’R3, ~(SO)R?, -
(SOR?, -NSO,R?, -SO,NR*R?,

. Alternatively, L' and L? taken together may form a 4-8-membered, unsubstituted or a

substituted saturated cyclic alkyl or heteroalkyl ring.
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15 yl ) et hyl ] benzam de

4-chloro-N-[ (5-{[4-(2-thien-2-ylethyl)piperazin-I-yl]
ul fonyl }thi en-2- yl)nethyl]benzam de 4-chloro-N[(5-{
[ 4- (3, 5-di met hoxyphenyl ) pi perazin- | -yl] sulfonyl
}thien-2- yl)metlryl]benzamte 20

4-chl oro-N-[ (5-{[ 4- (cycl ohexyl net hyl ) pi perazi n-1-yl]su
| fonyl }thien-2- yl)methyl]benzam de

4-chloro-N-[ (5-{[4-(2-net hoxyphenyl ) pi perazin-1-yl]su

f ORYIRPt hve@RdependdnlyabiBytkd B%ﬁf—ﬂfé"gi’&p consisting of H unsubstltuted ora
(4- benzyl pi perazin-1-yl)sul fonyl |thten- 2-yl Yre

subﬁyim)edz(gcﬁc -alkyh amsubstitided 25 a4sublstittagl Q- Q5(a1=l@e{1yl unsubstltuted or a
subgtﬁH{eﬁ]%genéﬁﬁnt E%te)dp oF grs%lgsltﬁutledyhe]tesfgalugrp nLXl &bsultuet‘ed or )é gu@stltuted

aryldC ¢0}-alkgt, Mnbubetifukedt drd- sﬁb&ﬂ@tﬁt@ﬂ%@t@%a}ﬂl@e@é@l’kﬁ - y| ] SU' f

onyl }thi en-2-yl)nethyl ] benzam de 4-ch oro
[ 4-f 2- cyanophenyl ) pi perazin-| - }]lsul fonyl }thi en 2 yI )m
etlﬁyls] sgﬁqq@grﬁ% thiggrogp cpnsiting\el hydrogen, unsubstituted or'a substituted

e

n’ idarcintegenfrdm]( o4 bébféerlpllpﬁQJ @ onelenybqiiopyd Rk hed@gém- 1
-yl]sulfonyl}thlen 2 yl)nethyl]benzan1de 5

yll“?l)asfg}ff‘g?f +?ﬁ ment $| 1syH, tlﬁH ;ggﬁ E\ﬁﬁ%}lg",e W%E:raezalt least one of

RY dnchRP oy BIQ)%EI{ [lﬂl‘t Q@uﬁ@iﬂ%’t Qé’léétgd ﬁ‘Ogl b )R AGishag o¥ straight

| ]sul fonyl Jthi'en-2- yl)nethyl]benzam de

or Auratrhed o @4—@1{8511{}(1:4 W&Cﬂgﬂy&-ﬂuﬁged}d’tqmwf CotChs-akkyl, ) SCi-€14-alkyl
sub%ﬁ%tf%%{l heQ (12 16 f?gl h%ﬁ eﬁ%ﬁlyrrcl)]ﬁ )%g u{rlfcglﬁ)):; k]y erelP}} ﬁ@d alkyl‘

chaihfiydy) coﬁte(ﬁhﬂ@f©b€87a@dﬁ1éje
4-chloro-N-[ (5-{[ 4- (2- oxo- 2, 3-di hydro-| H benzi m dazol -
| ;I%!aérggr%es;p}aglhgte}qiho%{g]&pz ilrlﬁ lﬁRe ;{Where R? is a straight or branched Cy-

Clz-QH#Léirpﬁ%w {gddllgr‘l,l c% tohSHY @Rk viB 2-Yblohexyl group or a

oro enz

S

benzyl group.

In an even more specific embodiment Y is a piperidine group

L!is -NHR? ; Where Rlisa straight or branched C4-Cjz-alkyl, preferably a Cg-Cp-
alkyl, or a benzyl group.

Specific examples of compounds of formula (III) include the following:

4-chloro-N-[5-(piperazine-1-sulfonyl)-thiophen-2-yl-methyl]-benzamide

4-Chloro-N-{5-[4-(3-trifluoromethanesulfonyl-phenylamino)-piperidine-1-sulfonyl]-
thiophen-2-ylmethyl}-benzamide



10

15

20

25

4-chloro-N-({5-[ (4-oxo0-I|-phenyl -1, 3,8-triazaspiro[4.5]
dec-8-yl)sul fonyl]thien-2- 15 yl } et hyl ) benzam de
4-chl oro- N-{

[5-({4-[2-(nethyl anilino)-2- oxoethyl]plpera2|n [ -yl}
sul fonyl )t hi en-2- yl]nethyl Pbenzani de

4-chl oro-N-{[5-({4-[ hydroxy(di phenyl ) net hyl ] pi peridi n-
| -yl }sul fonyl)thien-2- yl]nethyl}benzan de 20
4-chloro-N-[ (5-{[4-(3-cyanopyrazin-2-yl)pi perazin-1-yl

-CHI%LNQ@YJ[%ﬁyrﬁﬁh@ Xlﬁigérgﬁh rlyif%r ﬁgﬂ%‘?&ﬂ' gl}meth 1 benziamlfle

4-chl oro nitrop I'per

RN b A ————
4- clﬂoxl%}tlﬁ A&?%Q%:a@lguérf) éxtyp %}le}ngéﬁ 2peraz X Il sllql}fonyg)tmen {2

ri fluoronethyl)pyridin-2-yl]piperazin-

4 c};{léfrpgvzfé 3 ALt B LSS B piphd e | A h RSA A4S fl}methyf)ﬁ’enzamide
R AT AR 02 YA 0 ST o i
4oy arS T G Brevbpiny fortte s B D2 -Bn Ry benzamiat

+ Ch??%ﬁ}%bﬁ %i%é%‘é’ﬁ?f’lxg’{’%?;’ A D UBGHRAHGe R eno”

1&9feli ne- 3 - carboxyl ate 5 et hyl
4 chl or obenzoyl ) am no] net hyl } t hi en-2-yl ) su

4- Chkf {%{[%}e( PXPr-pyrliding1- égibﬂaplserﬁ@ntﬂyy sulonyh gen-2-
yDmet b@nzarrmdﬂs ((4-[5-cyan-4, 6-bi s(di net hyl ani no) pyri d

in-2-y i perazin-|1- yl}
4- c@bfmgﬁkﬁ[ﬂﬂaemrzh@/liq fret-Rydxpblnbpipeceindl-yHidfanyNthign-2-
yDnfebry(fbénfabridet | ryl - 2- (tri fl uoronet hyl) qui nolin-4-y1lpip

erazin-1 - 10 yl}sul fonyl)thien-2-yl]methyl}benzam de
4-chloro~-N-[(5-{[4-(pyridin-4-ylmethyl)piperazin-1-yl]sulfonyl } thien-2-
yl)methyl[benzamide

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

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

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

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

N-({5-[(4-benzylpiperazin-1-yl)sulfonyl|thien-2-y1} methyl)-4-chlorobenzamide
4-chloro-N-[(5-{[4-(2-phenylethyl)piperazin-1-yl]sulfonyl } thien-2-yl)methyl|benzamide
4-chloro-N-[(5-{[4-(4-fluorobenzyl)piperazin-1-yl]sulfonyl } thien-2-yl)methyl]benzamide

4-chloro-N-[(5-{[4-(2-cyanophenyl)piperazin-1-yl]sulfonyl } thien-2-yl)methyl Jbenzamide
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ty
[ (4-chl orobenzoyl ) am no] net hyl }t hi en-2-yl)sulfo
erazi ne-1- carboxyl ate

5-{[ (4-chl orobenzoyl ) am no] net hyl }t hi en-2-yl ) su
pi perazin-1-yl}-8-et Bl - 5-

, 8-di hydr opyri do[ 2, 3-d] pyri m di ne- 6-car boxylic

7-{4-[(5-{[ (4-chl orobenzoyl)am no] met hyl }t hi en-2-y1)su

cﬁlta@g);ﬁgel[% (Sﬁé@%h@rd 33#r o?ﬁ%%}lgﬁh{l}/}g?lp grazin- ylc}gtrllgon%) fhien-2-

yl) mﬂg%y S(rém% égﬂpﬁ“ﬁ%n' |'f1nzoéb @E}agl%] {T-%"i]gmlfér{y'i‘}itﬁi'éhéiy' )su

-1, 4- dlhydrqu|noI|ne 3- carboxyllc acid
odi gxi. n-2-yl ca

4- cﬁflggﬁb rg{g E)Aekéfhlﬁ q- -2- ggpphenyqylglragrazm- -ySSLﬁfonyl]thlen-Z-

Yl pethylibenzagide hi en- 2- yI ymetlryl]benzam de

4-chl or o- N- (hbf (2E) - 3- phenyl prop- 2-enyl ] pi perazin
4-chior Ny o (Fotfy M-y Dp ey - Bomdbinien--
yDmetbploangammide(5 - { [4- (3 - phenyl propyl) pi perazin-1-yl ]
sul fonyl) thien-2-yl)nmethyl]benzam de

4-cHloohNe({6-[(4-hydsokf-4-pheyyipiberidinteylprokfopldtinen) by Heretlzil Yoehzamide
-yl ]sul fonyl }thien-2- 25 yl)nmethyl]benzam de N[ (5-

N-(f 8 (44bareoylptpatiginblepiaspl fppyljthicazd-pk} mephil y-d4ichngbeprdriela - 2
-yl )methyl | -4- chl orobenzam de
4-cHloohNeji( D N-{2-&xd- 3-dilydi d-U Hr lopbiamidhqi pelpipenidih-1y | | sul f
y1]satfgh}t tire-2Delhytibénzaibnzani de” 40
4-chloro-N-[ (5-{[4-(2- hydroxyphenyl ) pi perazin-I-yl]sul

N-(f{@-l[\(yﬂ—l}dnhylprpeﬁd1ny1 -yD&ilfow [] esnzak dethyl)-4-chlorobenzamide
4-chloro-N-{[5-({4-[4-(trifluoronethyl)pyridin-2-yl]pi

4- clﬁl@f@K]L(f{Sl [€arbics Upheiil1)3 Hieirashiro gzt B]&bf&lgﬂb@@fhﬁﬂ[ﬂh(&i-

y1} el Pf)@é&ml}hc[ew [ 4-(5-cyanopyri pi perazin-1-yl
] sul fonyl }thien-2- yl)nmethyl]benzam de tert-butyl

4- CH-IDM—IQ [5-({4-[2-(meth lamlmo)] -2-oxoeth lgplperazm- rl}sulfonyl)thlen-z-
yl]rﬁt 188 &5& zoyl) am no] net hyl % ysulfonyl]pip
dL - car bamat e

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

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

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

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

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

4-chloro-N-{[5-({4-[3-(trifluoromethyl)pyridin-2-yl]piperazin-1-yl } sulfonyl)thien-2-
yl]methyl} benzamide
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4-chl oro-N- ({5-[ (4- phenyl pi perazi n-1-yl)sul fonyl]thien
-2-yl)metlryl)benzam de io

4-chloro-N-{[5-(pi peridin-1-ylsulfonyl)thien-2-yl]neth
yl } benzam de

4-chl oro- N-[ (5-{[ 4- (1- napht®yl ) pi perazi n-1 -yl ] sul f onyl
}thien-2-yl)nmethyl ] benzam de 4-chloro-N[(5-f

[ 4- (3, 4-di chl orophenyl ) pi perazi n-1-yl ] sul fonyl }thi en-2
- yl) et hyl ] benzam de

s g%alyfwega T T

meth&rPS %ﬁ ¥[ﬁ4 5 %Oé/ a%nr{ogllbf@%ﬂﬁh% g)é}g)gﬁﬂ’(y&alleﬁll&%iﬂ 19%13-7-

(triflyorgine yr1 ine-3 ate”’

ethylr?E{WS?E[&%’@%%E@&O@B&I&M metﬂy]}t}ﬁ/ell 2y )Slﬁpo\{ll ]})Holereg%m 1%/ }) 5-

cyang¢6F sty Inicpling@iR) - 5- benzyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2
sul fonyl }thien-2-yl)nethyl]-4- 20 chl orobenzam de

4- chlnrc[-}\ls{[§[(44{[@émr‘bﬁyb}aﬁqha@thyaﬂnﬂnq)pmi@cﬁ VORI PIeER bn- 2- y
y1} sullfomg ) thydri-2-#1 jotethyt ibiszarids de

4-chloro-N-[(5-{[4-(2-chl orodi benzo[ b, H] [1, 4] oxazepi n-
4-chlote-J- [+ Gemiethyll-2-GHifucs ambyk)gquinoliti-wHppeaznmét hy| |
yl1} stz hthicte2-ylJmethyl} benzamide

N- (4-chl orophenyl ) -2-(5-{[ 4- (2- oxo- 2, 3-di hydro-1 H benz
tert-HutyldiaE 64 {{@=atllgrpbereo y1jkintinbd imeityl } thien-2-yl)sulfonyl|piperazine-1-
carboiylgéll f onyl }t hi en-2-yl ) acet am de

4-chl oro-N-({5-[ (4-hydroxypiperidin-1-yl)sulfonyl]thie
2- {411%521 4-chisrdvemkoyRRRd TrdehyNihied24y])sulfonyl]piperazin-1-yl}-8-ethyl-5-

E5riopl1® ;]l)fﬁme%aszwabd ykhedl fonyl }
oxo-p thi en- 2 yIr r?ee{]h A chl orobergam de 41

£l @1 AroPstehRoyl faftrdoinreri GhibRD mf@hympﬂpeyéz)lmm;azemyl 6-
fhffrgf a5 -wg@lﬂé%?m?@nﬁémm%’fmemzam e

7- {4 &@4 'Eﬁ %ﬁﬁé—hﬁ FRELAZHBE-D- ) sh BT e A1 6013 A=ethyl-6:

ﬂ“° fie3yeabox B el i o1 -yl ) sul fonyl Tthie

¢ ycf’l ol y plperl-dlnl
4 1157% QVEI{? %% Yaiae ARRENRATh 38 ei}gaén%l)rﬁ) iperazin]

yils ﬂ%tl ryl }- 4-chl or obenzani de

4-chloro-N-{[5-({4-[(2E)-3-phenylprop-2-enyl]piperazin-1-yl}sulfonyl)thien-2-
yljmethyl}benzamide

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

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

N-[(5-{[4-(4-tert-butylbenzyl)piperazin-1-yl]sulfonyl}thien-2-y)methyl]-4-
chlorobenzamide

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

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

sul fonyl )thi en-2- yl Il nethyl}benzam de io

4-chloro-N-[ (5-{[4-(tetrahydrofuran-2-yl carbonyl) pi per
azin-1-yl]sul fonyl }thien-2-4¢l)nmethyl]berrzam de
4-chloro-N-[ (5-{[4-(6-chl oropyridin-2-yl)piperazin-1-y
[ Jsul fonyl}thien-2- yl)nmethyl]benzam de :
4-chloro-N-[(5-{[4-(4-chl orophenyl) pi perazin-|-yllsulf

nyl }th en-2-vyl,) methyl J.benzar nj d 5 N:I. (55
4-01’?%%11%#@1f@:ézf&ém?ﬁ\/ﬂé{bmp?‘??w i)'ﬁﬁf}g{})fl&ﬁ} Hﬁﬁr(n-'%'l{] sul f onyl
yDmeglgilsozamids et hyl ] - 4- chl or obenzani de

4-chloro-N-[(5-{[4-(4-chl orgbenzoyl ) pi peridin-1- syl
4-0111@95}}]-}{{%({51,-\{4%(1@, éqy@t{(nﬁt}ayﬁ)mgﬁlg% 7 }5>¥pe)1r£zirﬁ?-yl}sulr}onyl%l]ﬁ]en-g-
yllmetlsi} kengamide{ 5- [ ( 4- phenoxypi peridin-1-yl)sul fonyl]thie
n-2-yl }met hyl ) benzam de N-{ .
A-cHl o4 Qdr(3yyarHigity B PiopIsFipek-yaronyl) thien-2-
yDmejli) Behfapmé ) t hi en- 2-yl ] met hyl }-4 20 chl or obenzam de
4-chloro-N-{[5-({4-[3-(2, 4-di chl orophenyl)-1H pyrazol -
tert-5utyl 1 435 ¢l(4-chlnzdbexrtoy Hainirmiye by Hiteen-2 3 i famet bipgtiglin-4-
ylcabiginzaasn de
4-chloro-N-[(5-{[4-(5-thien-2-yl-IH pyrazol -3-yl) pi per
4-cH1aiorN~t{y{ms;jﬂeﬁﬂ?%de}atzmE-m)aﬂfomlyDJnmnh@M}heﬁwbbmnﬁ@
4-chloro-N-[(5-{[4-(2, 3, 4,5, 6-pent anet hyl benzoyl ) pi per
4-chilstorN X f 3{digei i nylihil foh glthen- -y iethhl bitramidem de
4-chloro-N-[(5-{[4- (phenyl acetyl)-1, 4-di azepan- 1-yl ] su
4-cHldrony. UEM-ndpht éayin] 1 Hohgethied-2-yDmethyl]benzamide
4- ciﬁvc[)%{[ﬁl-q{ [ SP(%ZD) lJ(aii]r ﬁgtqkﬁloxy%ﬁtenyl )yil | - g;;r azol -3
4-cHl ' UAB 3=dichblopléd eydzhi- et s fonly) nmemypt
yl)nﬁ%&%%% ({ 5]?,1 ﬂ[0?4- g?lplwl %opi grej?]i diqrtlwl}-yl )ysu%fonyl ]
thi'en-2-yl }nethyl)-4-chl orob enzam de
-cHse N < - i mt hiast 3.) pi
i A LSV e i Sl e

4-chloro-N-{[5-({3-hydroxy-4-[3-(trifluoromethyl)phenyl]piperidin-1-yl} sulfonyl)thien-2-
ylJmethyl}benzamide

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

N-[(5-{[(1R,4R)-5-benzyl-2,5-diazabicyclo[2.2.1hept-2-yl]sulfonyl } thien-2-yl)methyl]-4-
chlorobenzamide

N-[(5-{[4-(benzyloxy)piperidin-1-yl]sulfony!}thien-2-yl)methyl]-4-chlorobenzamide

4-chloro-N-[(5-{[4-(2-chlorodibenzo[b,f][1,4]oxazepin-11-yl)piperazin-1-
yl]sulfonyl}thien-2-yl)methyl]benzamide

N-(4-chlorophenyl)-2-(5-{[4-(2-0x0-2,3-dihydro-1H-benzimidazol-1-yl)piperidin-1-
yl]sulfonyl}thien-2-yl)acetamide

4-chloro-N-({5-[(4-hydroxypiperidin-1-yl)sulfonyl|thien-2-yl }methyl)benzamide

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

[ 4- (2- phenyl et hyl ) pi peridin-1-yl]sul fonyl}thien-2-yl)m

et hyl ] benzam de

4-c|iIoro-N—({5-[(4-heptyIpi?erazin-l-yl)sulfonyl]thie

n- 2-yl } et hyl ) benzani de 4

4-chl oro-N- ({5-[(4-octyl pi perazin-1-yl)sul fonyl]thien-

2-yl)nmet hyl)benzamde N [(5- { [4-(1 H1,2,3
-benzotriazol- | -yl)piperidin- | -yl] sulfonyl }

o~ ﬁf} i’ e g s F PP e b2,

) ? en 2-yl)-N-(4- chl orophenyl)acetam de 2-{

y»flﬁ%%&l%ﬁ%gé Yy RhsmpiRsrR oloseR bt ony1 ) pi p

"? 2H 1, 2, 3- benzotriazol e-5-carboxylic acid
N L&ﬁbswalﬁfp@smiymepélﬁelﬂyaFla_fomﬂﬂ%l%}~%ﬂ%ﬂ%¥19~4acmrobﬂvmide
N {l{.fe(ﬁﬁﬁg %‘gtl lg]qy {Ilé]n% olfSO}qyan}hngjplpe_n%in- Iy]}su gyl}tglgg-éayﬂmethyl}

° ‘(rﬂb"(ﬂ;ﬂﬂ‘@% benzoyl )am no] net hyl }t hi en-2-yl ) sul fonyl ] pi p
g E 3-benzotriazo| e- 5- car boxyl ate
4- ch}ﬁ:w |{[SI( 4 (nhe[nylacet{d)ii morpeidinrd nd 3 ipar thisat2-net hyl
Yl]Hi}eth)’h}k@ﬁZ@nlyib)sul fonyl] piperidin-4-yl } -1 H 20
1, 2, 3-benzotriazol e- 6-carboxyl ate methyl 2-{ 1
4-chjqra-N-BiSet] é’d@tmbxd@@mmbiy@twaly}mmmﬁmzlvl];@fdrlbfla}mlybl} @r p
ymethytfbenzbmydd - 2H 1, 2, 3- benzot ri azol e- 5- car boxyl at e
4- chl oro-N—[(5-{[4-(6-chI oro-1H 1, 2, 3-benzotriazol -1-y
4-chlgrpiNp €S # 416 Ichlor §uidim Pyl ptpetain- P-y 1 ptlferet ftidehienzam de
yl)methyl]benzamide
4-chloro-N-{[5-({4-[5-(trifluoromethyl)-1H 1, 2, 3-benzo
4-chlorb-ar-(5= I4-Y4-Lhi eﬂylmnberaz&h 13%! ﬂﬁ)ﬁﬁ)}ih)iéthﬂ-@[bn%tmﬁl]benzamwe
nmet hyl } benzam de N ([4-(7-aza-
N-[(H{pemmzi%a&zotﬂlazoyt)ympq&huﬂlLnyl]hulfdtiyl}tﬁlehizqnyhethyl] 4-

chlofdbemade Y! ) met hyl ] - 4- chl or obenzami de 4
1-{1-[(5-{[ (4-chl or obenzoyl ) am no] methyl}th| en-2-yl)su

4- chl(erJN’ kaﬂ @—?ﬂcﬁlo?d%n%ﬁl)’p;ﬂé‘n@hnzl-%1]sulfonyl}thien—2—yl)methy1]benzamide
benzotri azol e-5- car boxyli ¢ aci

4- chﬂor%—%{/ ?S%%&%ﬁ {3@}%011-2125 %F{glj@ﬁé}r‘iﬁ@}’}lrﬁétbjﬂ?d&n,@aﬂihésu

N-{[5-({4-[benzyl(methyl)amino]piperidin-1-yl} sulfonyl)thien-2-yl}methyl}-4-
chlorobenzamide

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

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

4-chloro-N-[(5-{[4-(2,3,4,5,6-pentamethylbenzoyl)piperidin-1-yl]sulfonyl } thien-2-
yl)methyl]benzamide

4-chloro-N-[(5-{[4-(phenylacetyl)-1,4-diazepan-1-yl]sulfonyl } thien-2-
yl)methyl]benzamide
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benzotri azol e- 6-carboxylic acid s
N-[(5-{[4-(2-am no-9H purin-9-yl)piperidin-1-yl]sulfon
yl }thien-2-yl)nethyl]-4- chl orobenzam de

4-chl oro- N-[ (5-{

[4- (9H puri n-9- yl)plper|d|n4i yl ]sul fonyl }thien-2-yl)m
et hyl ] benzam de N-[(5-{

[4-(6-am no-9H purin-9-yl)piperidin-1-yl]sulfonyl}thie
n-2-yl)nmethyl]-4- chl orobenzam de to

el e \f“l&ﬂf’{% ol PSR AR Lol o ien

-ylzﬁktﬁyg}ro- [(4-{5-nitro-| H benzi m dazol -1 -yl } pi per

Nt %@WW@@ i e
yl)\it%‘lﬁi-[{fgé- Emegzﬁzﬁ%}%a F% 2131?1 $rﬁ£11%1 ljml%\léﬁ IB?R/‘I{Z‘

HZ@PI?)nEthyI] 4- chlorobenzanlde 4- chl or o- N-f
4'044%0 id f[f‘r{? ﬁ?}th’ ng%f ll}e-ﬁreslﬂgslé{]rfpg}él),(thlena-yl)methyl]benzamlde

ri fluaoronethyl)anilino]piperid
oSO L omet it Lani | nol ol p
| or o- N-{ - [ 3- (di met hyl am no) ani | i no] pi peridin
4- Ch1%9W1§J[(ﬂw£MlBlPﬁa€ﬁ-lzyl)syifpnxl)n(réten;a yg msghyleigranidet hy |
[ﬂ([i (5 [b (4-chl orobenzoyl ) am no] - | }thien-2-yl)
N-[3 Iﬁh%‘r 1}2%1 pgotrinzal-L=yDpipesidin: hwy]mtlﬁm i -Zsyl)methyﬁ 4-
chlogobenrasnide N- { [ 5- ({ 4- [ 3- (et hyl sul fanyl ) ani | i no] pi peri di
n-1-yl}sul fonyl)thien-2- yl]nethyl}benzam de
2- (54£[é+ﬁlldf192 KbeiBtrigzol1-yi)piperidint t-gl]adfdmymhl}:mzp;dy-w(zm- |
chlorgpihpsyl)dcetagidet hi en- 2-yl } net hyl ) benzami de
4-chloro-N-[(5-{[4-(2-rnet hoxyanilino)piperidin-l-yl]s
2-{1al(5-d A chidrotemz @yl)ayiihoifeddtiyil ] thien2ayt)ddfodd piperidin-4-yl}-2H-1,2,3-

benzotriazole-5-carboxylic acid

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

methyl 1-{1-[(5-{[(4-chlorobenzoyl)amino]methyl}thien-2-yl)sulfonyl]piperidin-4-yl }-1H-
1,2,3-benzotriazole-5-carboxylate

methyl 1-{1-[(5-{[(4-chlorobenzoyl)amino]methyl}thien-2-yl)sulfonyl]piperidin-4-yl}-1H-
1,2,3-benzotriazole-6-carboxylate

methyl 2-{1-[(5-{ [(4-chlorobenzoyl)amino]methyl}thien—2-yl)sulfonyl]piperidin-4-y1}-2H—
1,2,3-benzotriazole-5-carboxylate

4-chloro-N-[(5-{[4-(6-chloro-1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl]sulfonyl } thien-2-
ylhmethyl]benzamide

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

N-[(5-{[4-(7-aza-1H-benzimidazol-1-yl)piperidin-1-yljsulfonyl } thien-2-yl)methyl]-4-
chlorobenzamide
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3-({1-[(5-{[(4-chl orobenzoyl ) am no] net hyl }t hi en-2-yl)s
ul fonyl ] pi peri di n-4- yl}am no) benzam de
4-chloro-N-{[5-({4-[2-(trifluoronethyl)anilino]piperid
in-1-yl}sulfonyl)thien-2- yl]nethyl}benzam de 5
4-chloro-N-({5-[(4-{2-nitro%-[(trifluoronethyl)sulfon
yl]anilino}piperidin-l1- yl) sulfonyl]thien-2-yl }

nmet hyl ) benzam de 4-chloro-N [ (5-

{[4 (4-chloroanilino)piperidin-l-yl]sulfonyl}thien-2-y

Zg%yihi& ?}'lza%mér@?eﬁ{ﬂtglﬁﬁ%}ﬁ) lfon llpl%ﬁlrlr%ln}-zliyﬁ- 1H-1,2,3-
ben

P)&H cé“’l 1] et hyl }benzam de i o

1 {ln[:(§—g ?ec%]lcapﬁéq %) 2’;&‘&% -gﬁg?ﬁtjg&l p%}l)'ler}c e }]lflli-ll 22,3~
benzptnigaeleg 1y 83‘1}9%0 4-chl oro N- (f
2-nitroanilj i
N[y 1§ Ly P rart g bRyt e b bige 2-yirpettyll-4-
chlop@hepzamifa- ( ani nocar bonyl ) ani I i no] pi peridin-1-yl }
sul fon IZthl en-2-yl]methyl}-4- chl orobenzam de |s
4-chlereR¥-0t50 [rkk(?ﬁan\rw [/lzlplpquctsn dlrytl}spl&mﬁ'r]a}thw?ﬂ)félmlp‘ihw&??ﬂza@lde
ridin-1-yl}sulfonyl)thien-2- ] et hyl } benzam de
N[5 ([ 56-anct SL-pomingi-Hamt el i ot Hbcen-2- hpetsgilfony |
chlojdteneamideyl ) met hyl ] - 3- ni t robenzam de 4-chloro-N [(5
- { [4-(3 -chloroanilino)piperidin-1-yl] sulfonyl
4-childrb @i« &5-(1) {Gatitry] 1 H-beninsidazdé 1 -y4} o pdrotin1 M fsBer{yl Jthien-2-
y1} nhedhyibe®inhidxyani | i no) pi peri di n- 1-yl Jsul fonyl }t hi en-2
20 yl) et hyl ] benzam de 4-chl oro- N {
4-ch GroN4¢4-B4{ (3atitiyl 15Lbdnamyiidabil il napdridaen ydjsokforyl jthikn -
y1}nSdthfIinbakiab en- 2- yl [ met hyl } benzami de
N-({zd&m {3-[am no(i m no) et hyl]anilino}piperidin-I-y
-chhc)r@qhi[@na{h](tzntﬁmsanyéo} lx?q Wedidir1-911bfoabBizenti de 25
Hnlad { 3- hydr oxyet hyl ) sul fonyl Janilin
YDm”e;’f*%’ﬂé’E*é. dini- yI )sul fonyl Jthi en-2- yl }net hyl ) benzani de
N-[(3 [ —((’PH-b{ePi @j&&oﬁmmgl @Halhllﬂ?zs%mﬁﬁk@ﬁéﬁ-z J1)mtty1]-4-

chlo§ Qaﬂ%de I en | or obénzani i de

4-chloro-N-{[5-({4-]3 —propylanilino]piperidin—1-yl}sulfonyl)thien-z-yl]methyl}benzamide

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

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

methyl 3-({1-[(5-{[(4~chlorobenzoyl)amino]-methy!}thien-2-yl)sulfonyl}-piperidin-4-
yl}amino)-benzoate

4-chloro-N-{[5-({4-[3-(methylsulfanyl)anilino]piperidin-1-yl} sulfonyl)thien—Z—
yl]methyl}benzamide

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

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

[ 4- (2- hydr oxyani |l i no) pi peri di n-
yl ) met hyl ] benzam de 45 4-chl or
[ 4-(4- hydroxyanlllno)plperldln
yl) met hyl ] benzam de
4-chloro-N-({5-[(4-{3- [(trlfluoronethyl)sulfanyl]anil
no} pi peridin-1 -yl)sul fonyl]thien-2-
yl}nethyl)benzanlde 5

3L Rl g 1§e Tl RahaahalRl el fiideidi au! fony

yl} 12 F%zragn (trlfluororrethyl)pyrldln 2-yl ] am no} pi peri

4- clﬂI A jll\l C{I[% (%{f fél tTvXA hyBamllXo]}plprfr:?ith .%/B nl%onml)ghlen-Z-

yllmethy, IEEQZE(nPdS oxazol 5-yl)ani | ino] pi peridin-1-yl}sulfon

t benzam de i o
4- CYKPI{O 1‘2 (f K%(@ 1%115914 [&ét oxgethyispipdiandines pipgrifliacd-f ony |
yl)s?kﬁm.‘/é}ﬁblznﬂ%y}}m Dhengamigdel or obenzani de
hl or o- N-% 4(2 propyl ani | i no) pi peri di n-|

4- chltym}l&ﬁﬁfﬂﬁ;x }Chmr@mnlzn@plpmedlhyll Ylbratfpnrh} teen-2-yl)methyl]benzamide

4-chl oro-N-{[5-({4-[(2, 2-di oxi do- 1, 3- di hydr o- 2- benzot h
4-chlep=1%-{{3-{ #ritr(t] (pempdlwbamlllngdp}perldln-l -yl}sulfonyl)thien-2-
yllmethyfl Brepzgmide en- 2- yl ] net hyl } benzani de 15

4-chloro-N-[(5-{[4-(2, 3-di hydro-| H i nden-5-yl am no) pi p
4-chborpeN+G{ SEE(H (B (thiflansdm dthy sntf@ayl jan) et piped dierizgpsutfenyl]thien-2-
yl}detieyi)tengenNdé ( 5- { [ 4- (4- propyl ani | i no) pi peridin-1-yl]sul

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

1-yl]sul fonyl }thien-2-
ro-N-[(5-{
I-yl]

yl ] sul fonyl }thi en-2-

* 4-ch]dto{N-3{ 5-[{# {0 oty dndllint ) pipekitlin-1 {l)sulfonylgthien-Z-yl}methyl)benzamide

am no) pi peridin-1-yl]sul fonyl }thien
N-{ ps-({ Bt tpph inb B il 4812  piperidin-1-y1 } sulfonyl)thien-2-yl]methyl } -4-
chlobsteh2amtifid- [ ( 3- gm%opyr J%Fn 2-yl) y }ém noﬁ,?)l peri }éll]n I yy} l}s
ul fonyl )thien-2-yl]methyl}-4- chl orobenzam de N-[(5-{

C olan l- 1 1 11 c l
;11] iﬁoﬁ 1 ﬂsy{jtt[wh@rm{dl 41_§ %hﬂ?pg%’gﬁﬁzgﬁfdﬁ Lif I ryngs yﬂaﬂlﬁsﬂlf any! }.

[4}?}% enzy{r:nl |'i no) pi peridin-1-yl]sul fonyl }thl en- 2-vyl
N- [(3 “{‘EA '@’ Eﬂloﬁ)aﬁlhhgfp%m Iflﬂj%ulfonyl}thien—Z-yl)methyl]-3-nitrobenzamide

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

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

4-chloro-N-{[5-({4-[3-(methylsulfonyl)anilino]piperidin-1-yl}sulfonyl)thien-2-
yllmethyl}benzamide

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

4-chloro-N-({5-[(4-{3-[(2-hydroxyethyl)sulfonyl]anilino} piperidin-1-yl)sulfony!]thien-2-
yl}methyl)benzamide

N-[(5-{[4-(2-aminoanilino)piperidin-1-yl]sulfonyl } thien-2-yl)methyl]-4-chlorobenzamide

4-chloro-N-[(5-{[4-(2-hydroxyanilino)piperidin-1-yl]sulfonyl} thien-2-
yl)methyl|benzamide
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4-chloro-N-[ (5-{[4-(pyri mdin-2-ylam no) pi peridin-1-yl
] sul fonyl }thi en-2- yl)nethyl]benzam de 4-chl oro-N-{

[ 5-({4-[4- (norpholin-4-ylsul fonyl)anilino]piperidin-1-
yl}sul fonyl)thien-2- yl]netdyl } benzam de 46
4-chloro-N- ({5 -[(4-
{[4-(trifluoromethyl)pyrimdin-2-yl]am no}piperidin-I-
yl)sul fonyl]thien-2-yl} nethyl)benzam de

e

91[%"‘311 3- [(butyl am no)sul fonyI ] ani I'i no) pi perl d| n- |
fonyl ] ¥ 5 -4- chl orobenzam d
4- chlpreﬁﬂ 6%50L(ﬂr{P([§rlﬂuﬁrom by’ suifwﬂaw#m}p&eﬁlﬂpbwawﬂforyuwen%
yl}lmjh)fl)ht?yzan}ld@ hi en- 2-yl ) met hyl ] benzani de
4-chloro-N-[(5-{[4-(5,6,7, 8-tetrahydronaphthal en-1-yl a
4-chivrn6YHiSpl #-(Shteluldino)piperidinh wl]su}fp@ﬁg thien-2-yl)methyl]benzamide
2-yl)met hyl ] benzam de 10
4-chborp Mo (- U4{{B-¢lenindtuilovoyiclla)plyridinl oy deming} mpdridin-1 s ul
y)sdlGomyl PHidyi-24y! 2agthfl)bettadifie 4- chl or obenzamni de
4-chloro-N-[(5-{[4-(qui nolin-5-ylam no) pi peridin-1-yl]
4-chisatb Do - F{uHB &i;320xaydl) el dnlijdipipeadineeyl } sulfonyl)thien-2-

yl]nfetts i behganiddé ( 5- { [ 4- (qui nol i n- 8-yl am no) pi peri di n-1-yl ]
sul fonyl }thien-2- 15 . yl)nethyl]benzam de

N-[(4= (Pl Dxcat-but) labil o JphpetidirPT O kI PG ey -pyDeretichil p4-1- y | |
chilofdleh@file } thien-2- yl)methyl]benzam de
4-chloro-N-{[5-({4-[ (2E) - 3- phenyl pr op- 2- enoyl ] pi per azi

4- ch!brb-Nf |[(}53{{hf(@?%;%ﬁaﬁilﬁfd)ﬁpeﬂdhﬂ—fm}lﬁmfbr@@}tﬁ@ﬁiZLﬁﬁn&Hylgbenzam1de

| or o- N- {4-"ni trobenzoyl } pi perazin yl)sul f

4- chRﬁMlI\] @{'4 [@2 YIdid@d Yy B e RERN K zotiNeh 5-y1)amino]pi [perldm-l-

yl ) sul fonyl ]thien-2-yl}nethyl
yl}s o h o Hmﬁﬁ%kﬁnﬂie

4- chf’or h. bfzﬁ llﬁ-lgaéﬂ-i.lyweﬁ QBRI VR AN oh Pl REEAZ-
yl)n{eﬂl ]'bgiggﬂ ony Ien-2- : °

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

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

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

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

N-[(5-{[4~(3-benzylanilino)piperidin-1 -yl]sulfonyl}thien-2-yl)methyl];4-chlorobenzamide

4-chloro-N-[(5-{[4-(pyrimidin-2-ylamino)piperidin-1-yljsulfonyl} thien-2-
yDmethyl]benzamide

4-chloro-N-{[5-({4-[4-(morpholin-4-ylsulfonyl)anilino]piperidin-1-y1} sulfonyl)thien-2-
yllmethyl} benzamide
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et

yl ] met hyl } benzam de

4-chloro-N-{[5-({4-[4-(di met hyl am no) benzoyl ] pi perazin
-1-yl }sul fonyl)thien-2- 25 yl]nmethyl }benzam de

4-chloro-N-[(5- { [4-(2-fluorobenzoyl)pi perazin-1-yl]

sul fonyl } thien-2-yl)methyf§ benzani de

4-chloro-N-[ (5-{[4-(2, 6-difluorobenzoyl) pi perazin-1-yl

]sulfonyl}thlen 2- yl)nmethyl] benzani de 4-chl oro- N—[(5-
{ [4- (3 quorobenzoyI)plp erazin-1-yl] sul fonyl

e ‘i‘% ,5 @ Wb Rl GG b ¢

ege ldF’n de
4-chy rpﬁ\] i{.?oé[ Q:%%li)hd' y?-éé}y?l nt ho 1n2))%1;§) %rd?nz- -yl]%ﬁl%r]y?}"ﬂlfteg@

yl)mlgﬂb@p@ ‘{{5 [(4-{2-nit robenzoyl } pi perazin-1-yl)sul f
onyl ]t hi en-2-
N-({p= ﬁ}{ér[&wlﬁ@ém%ﬁfto{lﬂ%ﬂé‘iﬁpwe?ﬁ@a} BhsnopsilhisnsZ i methyD-4-
chk*@smzmnﬁyl}thuen 2- 5 yl)nethyl]benzan1de
{51 [4-(2, 1, 3-benzoxadi azol - | car bon bpl perazin-
4- chllorwl‘]lé f[ér@’re}hyrhanelmozplym)ldfmlhylﬂq\ﬂ nyl&trhl@%b{ ﬁze&ml@@nzamlde
4-chloro-N-[(5-{[4-(2,4-difluorobenzoyl)pi pera2| n- 1-
4—c}ﬂlm+}ﬂ¢(ﬁy{[}4t(ﬁ;6e7r;8-Zatrawc;rnmnhyha]@ehzflaamld@)pmrldm- -yl]sulfonyl}’fhlen-
2-yinethyGbemzdnide5- { [ 4- (2, 4, 6-tril | uorobenzoyl ) pi perazi n- |
-yl ]sul fonyl }thien-2- yl)nethyl]benzam de
N-{p5~ G [8r(ambbolsBorfyl nilide fpiptridim t ybendoyythicper dmethyLy y-|
chlosetehoayidkt hi en- 2- yl)nethyl]benzan1de
4-chl oro-N- ({5-[ (4- hept anoyl pi perazi n-1-yl)sul fonyl]th
4-cHIG0-12-{ {5 § (AR hinb 6 N2 @tind¥hipetfdlin-1-yl]sulfonyl } thien-2-
yDofetsseh2mdidé (5- {[ 4- (qui noli n- 8-yl sul fonyl ) pi perazin-1 -
yl I'sul fonyl }thien-2- yl)nethyl]benzam de 4-nitro-N-({
4-chRoro(4-7(5- Fal( ﬁl&lbfllﬁ-g%ﬂﬁﬁlbfm]%]&ﬁm A gmelilforyin} thieR®-
i en- 2- yI } et hyl ) benzam de
1H 1, 2, 3-benzotriazol -1 -yl )piperidin-1-yl]s

4-CHbFRRY]3 Y -8 2py b iRk Pideridin-1 —yl]sulfonyl}thlen-Z—
yDmethyl]benzamide

4-chloro-N-{[5-({4-[(2E)-3-phenylprop-2-enoyl]piperazin-1-yl} sulfonyl)thien-2-
yllmethyl}benzamide

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

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

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

4-chloro-N-[(5-{[4-(2-fluorobenzoyl)piperazin-1-yl]sulfonyl} thien-2-yl)methylJbenzamide

4-chloro-N-[(5-{ [4-(2,6-diﬂuorobenzoyl)piperazin- 1-yl]sulfonyl}thien-2-
yl)methyl]benzamide

4-chloro-N-[(5-{[4-(3-fluorobenzoyl)piperazin-1-yl]sulfonyl } thien-2-yl)methyl]benzamide
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20 nitrobenzam de 4-nitro-N-({
5-1(4-{3-[(trifluoronethyl)sul fonyl]anilino}piperidin-
1-yl)sul fonyl]thien-2- yl}nethyl)benzam de N-[(5-{

[4- (2, 4-di fl uorobenzoyl ) pi peridin-1-yl]sul fonyl }thien-
2-yl)methyl]-4- nitrobenzanidde 25

N+5-([4-(1H 1, 2, 3-benzotriazol -1-yl ) piperidin-1-yl]su
fonyl }thien-2-yl)nethyl]-4- nitrobenzam de
N-[(5-{[4-(1H 1, 2, 3-benzotriazol-I-yl)piperidin-1-yl]s

4-ctﬂ!)1];?%?-:{t£§-m%@%a??%%grﬁﬁbgﬁ&lln-I%yl]sul onyB 1en—§ny%meéc1hyl]benzamlde
T R APAS b ot
4-c oro(ﬁég% ﬂ(lf}f {roﬁ?er{%ﬁg%gpgl b Ll'é( )§ul¥on¥f h1en-£- ﬂ)frllethyqib%niamlde

rlazo 1- i peridin-1-y1]s
4 %?%ﬁ% Bﬁi qi;[ﬁ F(?B}’P&z“ et 0T qlp%amﬂ.lrsﬂﬁsa@paﬁmha@- gr i

4- t hoxyani | i no) pi peri di n-1-yl]sul fonyl }thien-2-
N'[(%)ﬂ%-[(%;}m l[;‘@ﬁ%}ggﬁipq;@ %/pqgirr)lzqnyl)m.p{araz%/n-]-yl]sulfongrl}}thwn 2- yl)me)‘ihyl] 4-
chlopehepzaidg- (tri f | uor onet hyl ) ani | i no] pi peridin-1-yl}

sul fonyl )thien-2- yl]nmethyl}benzam de 10
4~ Chlls!rﬁ%{%%{ 44(2 A¢diflnerohsnzas) pipyrasint § -pliybfopeh thdém2-41- yI } sul
YDHEdn&ﬂthmndsz yl Jmet hyl }-3- nitrobenzanm de 3-nitro-N-{

5-({4-[3- (et hyl sul fonyl)anilino]piperidin-1-yl}sulfo

4- chhyb)N +hiSeti422,4y8-trifephyHepedpireraiin-B-yiiistifarylN thien-2-
yDmleBry(jbdagadrideret hyl sul fanyl ) ani | i no] pi peridin-1-yl}

sul fonyl )thien-2- 15 yl)nethyl ] benzam de N-{
4-ch[oﬁem-ﬂ(-55ﬁ4((a,mdaﬁaomobaﬁwyb)1ambfampi -Rilpgfdndi}frida-y! }
yDmetyl|@eiydantidd en- 2-yl ] met hyl } - 3- ni trobenzam de

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

4-chloro-N-[(5-{[4-(quinolin-8-ylsulfonyl)piperazin-1-yl}sulfonyl} thien-2-
yD)methyl]benzamide

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

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

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

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

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

N-[(5-{[4-(1H-1,2,3-benzotriazol-1-yl)piperidin-1-yl]sulfonyl } thien-2-y)methyl]-3-
nitrobenzamide
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25

methyl 3-{ [1-({5-[({3-nitrobenzoyl}

am no) rnethyl ]-thien-2-yl}sul fonyl)-pi peridi n-4-

yl ] am no} benzoate 20 N-{

[ 5- ({4-[3-(am nocar bonyl ) ani | i no] pi peri di n-1-yl }sul fon
yl )t hi en-2-yl]nethyl}-3- nit48obenzani de
3-riitro-N-({5-[(4-{3-nitroanilino}piperidin-1-yl)sulf
onyl ]t hi en-2-yl } net hyl ) benzam de 3 nitro-N-[(5-{

[4 (2- nethoxyanlllno)plperldln 1-

yl} ggynﬁn S{}Fﬁ%&r%%%lw%’gﬁ%ﬁnm&qgwgg i 'd &Bﬁﬁ%ﬂ%}ygmi?n-z-

Aren~2 25 yl ] met hyl ] benzam de

N-[%F{T GRS Spyedy bRt Aa R R phmelit] A= ©

Ioroanlllno)p|per|d|n 1- yI]squonyI}thlen 2-yl

i troh de 3-
N- Rf gﬁ ﬁ{rm B T GG Py i1 el highr2-xDpetpyl]-4
nitrehen?HWE) t hi en- 2 yI]rrethyI}benzam de 49 3-nitro- N-({5

htrlfluorometh sul fonyl]anilino
3 nl}rgrl}giqér A3 Incgﬁh())g@mﬂ]@gﬁvgl}}qﬂqlureh =yPlsuljgnyll } thien-2-yl)methyl]benzamide
met hyl ) benzar ni de
-mbuO{TH[ -(14-[PAtrifiuarpmebab) g [pipetidinnby Bispléoriyditiien2y | } su
yllmeflgnjbenzamida- 2- yl ] met hyl }- 3- ni trobenzani de 5
N-[(5-{[4-(3-propylanilino)piperidin-1-yl]sulfonyl}thi
N-{Enc{3-[9+(limedtglbihir®) amii tinod biparidin 1dg } sdidnfyBthen-2-ylJmethyl}-3-
nitrdbéngamidel or oani | i no) pi peri di n-1-yl]sul fonyl }thien-2-yl
)met hyl ] -4-nitrobenzam de 4-nitro-N-[(5-{
-m{ré—N«%Ein(s{t4k[eKmﬂnﬂsuﬁ@hﬂDﬁﬁlﬁm&]h@eﬂdw1] -so bl eomylHiiéd-en- 2- y

yljmel@itykdiigezam de  4-nitro-
[5-({4-[3- (trlfluororrethyl)anlllno]p| peridin-1-yl}

-ni@&IN-QR{ iL[BL ﬂafm &3dthde
yl]nri{yﬂ%{lg,%{ Ehggﬁ%glglg%}ﬁ(het hyl ar ni no?anl I]qn}é)l %?%gr l|)thlleﬁl £l 1-yl}s
onyl)thien-2-yl]nethyl}-4- n|trobenzan1de

I;tf[% i} %%[lﬂ§axkknb @gon@&% %ﬁ@ﬁ}{] %@ﬁ)f‘% s shﬁfgﬁgﬁ hEh 2?}1@ﬁ§@¥1'}13-
3 (nethylsulfonyl)anlI|no]p|per|d|n 1-yl}

metﬁyll'hfﬁ E‘J( (?3 %Qr(goen%}]lp%mggn}lethﬁf #80- 9 -y1} sulfonyl)-piperidin-4-

yl]Jamino}benzoate

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

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

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

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

3-nitro-N-{[5-({4-[4-(trifluoromethyl)anilino]piperidin-1-yl }sulfonyl)thien-2-
yllmethyl}benzamide
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3- (et hyl sul fanyl ) ani |l i no] pi peridin
n-2- yl]methyl } benzam de N-{
fonyl)anlllno]plperldlnl -yl}

i en-2-yl ] net hyl } 44- ni trobenzani de

{4-ni trobenzoyl }am no) net hyl ]t hi en-2-yl } su
i din-4- 20 yl]am no}benzam de
({4-nitrobenzoyl }am no) net hyl ]t hi en-2-yl }su

ki {é Hg@ e e e

yl}nixeﬁc met hyl ) benzam de 4-nitro-N-[(5-{

N-{p5¢ ge ! hoxg@ Jgknq%]ﬁggflgnQ-yl}Xul} i){hl r}ﬁ}y ]met yl?By

nitrg eﬂ%at“? N-{[5-({4-]2- (trlfluororrethyl)anlllno] pi peri di

sul thle benz
N-(- {i“ié }Bﬂmy @QH{O%MPF hipy r¥1 ﬁylﬂ@}%%@’r)mrhwmwylltycéagnmude
thi en-2-y| } et hyl.) benzam de
N- [(Ezﬂj-[% ﬁ?"@MOH}aBﬁH‘l‘?DHlPﬂé%'llﬁé}spgpwlﬁﬂl}ﬂn]i gk)mpéw;,]w -pitrobenzamide
) nitrobenzam de 5
4- mtrgl\t {(é {[[%dﬂqthqxwwbﬁ@)ﬂown}iahi1Yi]ﬁlei}°cp1yﬁéh1p@12mzl)methy1|]bqnzarmde
sul fonyl )t hi en- 2- Lnet hyl } benzam de
4-nitgo-N-{ o({rkh[é{(slfp{onorm yRandiisd]pipeadiat Inyl} yw fonybthyied-ani 1 i n
yl]rr@}lm};b@nzmldw yl ) sul fonyl ]t hi en- 2-
gmet hryl) benzanride 5
N5 ek mmomodingiiari s sulopy Dibiencs piinstf
nitrobemgely)iddri en- 2- yl ] met hyl } - 4- ni trobenzam de
N-{[5-({4-[4-(1,3-dithiolan-2-yl)anilino]piperidin-I-y
4-nitrd- D] (543 pfupgranﬂmbﬂlpratdm1}y1}bu1fbny1}mimnz §erﬂﬂiy|NbéI{Zam1de
5-[(4-{3-[am no(i m no) met hyl ] ani | i no}pi peridin-1-yl)su
4-nitrd-DR YI5}H [ Bim2thy l suboR$ 1ol Dnodpiperedifi lt-il?;hﬂ’fa)ﬁ? Tyihaken-2-
yl]m&h@{}%eﬁiaﬁnﬁés [ (2- hydroxyet hyl ) sul fonyl ] ani | i no} pi perid
-yl )sul fonyl]Jthien-2- yl } nethyl)-3
4- nltrle- { [BREeng amnd@ylsulfanyl)anilino]piperidin-1 1-yl}sulfonyl)thien-2-
yl]methyl}benzamide

- [
ie
ul

s ~—Q 5
3.

N-{[5-({4-[3-(aminosulfonyl)anilino]piperidin-1-yl} sulfonyl)thien- 2-y1]methy1} -4-
nitrobenzamide

3-{[1-({5-[({4-nitrobenzoyl} amino)methyl]thien-2-yl} sulfonyl)piperidin-4-
yllamino}benzamide

- 3-{[1-({5-[({4-nitrobenzoyl } amino)methyl]thien-2-yl} sulfonyl)piperidin-4-

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

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

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

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

5-1(4-anilinopiperidin-1-yl)sul fonyl]thien-2-yl}nethyl
) - 3-ni trobenzam de

N-({5-[(4-{3-[(2-hydroxyethyl)sul fonyl]anilino

{
}pi peridin-1-yl)sul fonyl]thfen-2- 15
yl }met hyl ) - 4-ni trobenzam de N-({
5-[(4-anilinopiperidin-1-yl)sul fonyl]thien-2-yl}methyl
)-4-nitrobenzamde N-({ 5 -[(4- { 3

4-nigh A ROK U DR ARE i chy A TR LR ST Sk ronnitd -

| e s A PR Yt engh

yl]“%ﬁ}ﬂlﬁ%%?a}&“&‘il gn[ _(4¥ {Bé- C(tri §| uorglrr_:et hyl ) sul f anyl ]

4-ni B I‘\Elflgb{l% %1)‘1éﬁﬁ%ﬁﬁérﬁ@%ﬁ&ﬁ%@fgyﬁ%ﬁ% Pﬂigenridzn_k 1 ?y(?)sﬁlfonyl]thien-}

yl} -t%i( 2epZide 1 j £ | uor omet hyl ) sul f anyl ] ani | i no} pi peri di n-
-yl | f I']thien-2- vyl thyl)b id

N- (G5 it o ot e gyl WDy spibeb

nitrqhepzagpifie ul f onyl }t hi en- 2- yl ) et hyl | benzani de 25

N-né [ 5- (14;5% 2, 2-di oxi do- 1, 3- di hydr o- 2- benzot hi en-5-yl)
N-{B '{ﬂd}tﬁ' Petiihiilan-2-yDgmilino]piperidin-1-yl} sulfonyl)thien-2-ylJmethyl }-4-

nitrahghfammigé ) t hi en- 2-yl ] met hyl }- 3-ni t robenzani de
N-[(5-{[4-(2, 3-di hydro-| H i nden-5-yl am no) pi peridin-| -
N-({p+[[(44B{aminbfittinmetyijhnities ipiperidia- 1 il lsulddreditltion-Aeyl } methyl)-3-
nitrabentdntide N- [ (5-{ [4-(2-propyl ani | i no) pi peridin- |
-yl ]sul fonyl }thien-2-yl)nmethyl]benzam de 51
N-({3~[iM4-4{ B NnytdrSxylethyl)sulfonyl]anilino } piperidin-1-yl)sulfonyl]thien-2-
yl}ndedhy(3 Riteghehamhiie no) pi peri din-1-yl]sul fonyl}thien-2-yl
)met hyl ] benzam de N-[(5-{
N-({54i(4-3nitigsgip&tittin amjshina) phieenldi fethyl)-3-nitrobenzamide
({[-53[5] sul foﬁnI;/I }thi ﬁ) 2-%%t hyl}]q% 3- nlyt)r obenzam de
N-({3=[4- 8- 92Myldrd:SrefiffsdiBmy M aslino } piperidin-1-yl)sul fonylJthien-2-
y1} MA@ nitrRibkh AQkL I no] pi peridin-- 1 -yl }
sulf'onyl )t hi en-2- yl]nethyl}benzam de 5

R e A bl
N_-({.{5&%ﬁ#@é@%éﬁ#ﬁg&ﬁﬁﬁ?@ﬁ}@ﬂ&ﬁﬂi-@i)@ﬁl@é&ﬁﬁlﬂéﬂ-ﬁ%ﬁﬁh&ﬁ{d}-zt-
mtm%-y' K% hyl ) - 3- ni t robenzam de NS4 ( .
3’1-;1&%;?‘1-§£§£§§ﬁtgj%fdr%#mﬁgﬁéﬁggﬁ%%ﬁﬁﬂb1p'e¥id1ns-P—y[)gﬁ}‘on}yi]‘rrﬂigrpa-
4-nitro-N-({5-[(4-{3-[(trifluoromethyl)sulfanyl]anilino} piperidin-1-yl)sulfonyl]thien-2-
yl}methyl)benzamide

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

N-{[5-({4-[(2,2-dioxido-1,3-dihydro-2-benzothien-5-yl)amino]piperidin-1-
yl}sulfonyl)thien-2-yl]methyl }-3-nitrobenzamide

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

3-nitro-N-[(5-{[4-(2-propylanilino)piperidin-1-yl]sulfonyl } thien-2-yl)methyl]benzamide
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N-[(5-{[4-(3-benzyl ani |l i no)pi peridin-I-yl]sulfonyl}thi
en-2-yl)methyl]-3-nitrobenzam de 3-nitro-N{
[5-({4-[3-(norpholin-4-ylsul fonyl)anilino]piperidin-I-
yl'} sulfonyl)thien-2- yl]nmethyl }benzam de
3-nitro-N-[(5-f

[ 4- ( 3- propyl phenoxy) pi peri di n-1-yl]sul fonyl }tbi en-2-yl

) met hyl ] benzam de

-nltf}uﬂ'f [353 ﬁ%&%ﬁi’%ﬁﬂ%@)(@%ﬂ% E ﬁ]is%llf(ﬁ');'] @1%19 Qhﬁfﬂf&hﬂjﬂ)e&bﬂnde
NG %mtﬁﬁlno iﬂ?}#erllldﬁh i]@&l%ﬁ?ir}m % ftitnl3 Hidkobenzamide
: mtroﬁf 5 &éﬁ&ﬁ; eSS oy D ten-2-

YI]H@W }thien-2- yl)nmethyl] benlzam de 20
-mtrcgr[\’rgén{ %@p@qm&?%ﬁﬁzﬂl%rﬁdﬁ%@w@p@f%ﬂ SRR oDRibRT stiAte

N- ({SS[(it{Er&gq}ﬂl\%ﬁyﬁ (t}lﬂpﬁqog]@ l’g_l)%ryg %‘%ﬂggﬁﬁ?ﬁﬁlﬁg ﬁ)su fonyl]thien-
-y1}4n Yh-3-mrplfenzamide
idin-1-yl sulfonyl}thle

(4- propyl anilino)piper
NG £ - B herar-AesTahinp ey dine -yl Rattong 1 SneN-2 y Dmes s
nitropdnzaByider t - but yl ani | i no) pi peri di n-1-y1] sul fonyl }t hi en-
2-yl)met hyl ]-4-nitrobenzam de 25
N-[(8-{fi-{3-beryfahBinpo)pip¢ralif-1; Blsulfemd} thsny-yimethy o pipbenzamide
n-1-yl }sul fonyl ) thien-2- yl]nethyl}benzam de
3-nitho-N-{ [Se{ BHB(forpHolih4- {12l iy Hyhibndlplpepiipel- Vstfmly;l/)lﬂ}len-Z-
yllmettyl )®eitan}idé hi en-2-yl ) net hyl | benzam de 52 N-({
5- [(4 {[3 -chloro-5-(trifluoronmethyl)pyridin-2-yl]

—n1t@(6rN3 5- {)@4 B piopiytphehoxyypipersdih-floyiisulfonyi} thien- -2yNinethyl]benzamide
4-ni trobenzamde N-[(5-{[4-([ 1,

4- mt%o NJ[(sf{ew SrinBrdyl-243i ehpjpieridi- hyllsulfohsltifiengt } t hi en- 2

yl)medtlyl[BBiZdide 4- ni trobenzani de 5
[y(5 {[4- (3-benzyl ani | i n6) pi peridin-1-yl]sul fonyl}thi

i - 1191} sulfonyl)thien-2-yl]methyl }-4-
II:II&{ES gﬁﬂd Mﬁ%ngchl}l 24?2& Iﬁlng]?ﬁ%l [ nﬂ-@ }illl s?ﬁyf)o nl)e/rll) aﬂnlﬂf n}(;]}p
eri d.n |-yl} sulfonyl)thl en-2- yl ] met hyl } benzani de

-ﬁ}%&nz a%{(?{ 1@[0?2} P‘Jiﬂ@&ll}m fhx Bgﬁgdg?-n'l f}dg]éubfbﬂyl?tﬁlenfzmw

yb

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

4-nitro-N-[(5-{[4-(2-propylanilino)piperidin-1-yl] sulfonyl}thien-2-yl)methyl]benzamide
4-nitro-N-[(5-{[4-(4-propylanilino)piperidin-1-yljsulfonyl} thien-2-yl)methyl]benzamide
N-[(5-{[4-(3-tert-butylanilino)piperidin-1 -yl]sulfonyl} thien-2-yl)methyl]-4-nitrobenzamide

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

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

[4- (pyrimdin-2-ylam no) pi peridin-1-yl]sul fonyl }thien-
2 1o yl)nmethyl]benzam de N-{

[5-({4-[ (3-am nopyridin-2-yl)am no] pi peridin-I-yl}

sul fonyl ) thien-2-yl]nethyl}-53- nitrobenzanide N-({ 5 -
[(4- {2-nitro-4-[(trifluoronethyl)sulfonyl] anilino
}piperidin-1-yl)sul fonyl]thien-2- yl } nethyl)-3

- met hoxybenzam de 15

5 M cmo%es% %ﬁﬁ;{o{g&@g@gg YRR LR 1 Yb ke Aimien-

yI)pyrlmdln 2-yl] am no

N-[ ;[gn(i%g jyi{—grlar%liﬂo plerl(lln-t r-]}Ill?sulfonylsgthlen- E)gaelt hyl]-4-
nitrpbenzamids | ohexyl - 4- hydr oxyani | i no) pi peridin- | -yl]
th 2-yl)methyl]-3- nitrob 1 de 20
NARF %%aisql@iw”@mpén&mmﬁ@lﬁonmﬁiiq:éﬁm?%%?m “peitratienzamide
sul fonyl Jthi en-2-yl}methyl)-3- nitrobenzam de
nigbpy = 3-{ (- erkatyr iaiss ooy ohboelipesiding 31 Slforent>

yllmaiiyd hbepzgmidget hyl | - 3- ni t r obenzani i de
3-nitro-N-[(5 {54 (5, 6,7, 8-tetrahydronapht hal en-1-yl am

N-[(5nid ¥ 2 pevinatinHino)yiperiiin- ﬂ@lﬁkhl}fd}l‘mlhhteﬁ- -yDmethyl]-3-nitrobenzamide
yl ) met hyl | benzam de 25
3-nitroN-{ Sot [K(pyrimidin-2 {yBarpino)pipepidandsyy Jspiforeyl } tHien-2L - y1 ] sul f
yDnethysll Joehzaanid@- y1 ) met hyl ] benzani de
N-[(5-{[4-(2,4-difluorobenzoyl)pi peridin-1-yl]sulfonyl

N-{[-{HB-2mjtlopprdink 2y andino[piferidbe daasutenyl)thien-2 -yl]methyl} 3-
nitrd¥ehtdmiflé 4- (2, 4- di f1 uor obenzoyl ) pi peri di n-1-y1] sul f onyl
}thien-2-yl)nmethyl]-3- methoxybenzam de 53

N-({&-[ity-d 2 atyo-Me[(thiSrublofrettd 1 hIFdryi) Iaﬁﬂzfn@@gb@a&ﬁ&%lﬁs@ﬁxhﬁﬁﬁiei} -2-

y1} MAARHPB RRdtheHybehzanias ul fonyl Tthi en
nmet hyl ) benzam de

A T B g
-mﬂN) &- 11U c = 1 1 1 I u en-
> y%&ﬁ%sﬂ) 4 ﬁglégf f &n?n t}@%ﬁmcﬁﬁ@ y1fenihd Flip&difh RbudtbdyTni

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

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

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

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

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

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

N-[(5-{[4-(2,4-difluorobenzoyl)piperidin-1-yl]sulfonyl} thien-2-yl)methyl]-3-
methoxybenzamide
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hydr oxybenzam de
N-{[5-({4-[4-(1,3-dithiolan-2-yl)anilino]piperidin-1-y
| }sul fonyl)thien-2-yl]nethyl}-3- nitrobenzam de

3- met hoxy- N-[ (5-{

[ 4- (3- met hoxyani | i no) pi peri & n-1-yl]sul fonyl }t hi en- 2-
to yl)nethyl] benzam de 3-nmet hoxy- N-f
[5-({4-[3-(trifluoronethyl)anilino]pi peridin [ -yl}
sulfonyl)thi en 2- yl]lnmethyl} benzam de N-

z-fg%f AR e

(5 ([4-(3- propylanlllno)plperldln 1-yl]su

i L L e

me ﬂ?§l¥ly “hi en-2- yl ] nethyl }benzani de 3-net hoxy- N-{

met hyl sul f anyl ) anj | j n@] pi.per.i di n-
N—[(%ﬁl[éiﬂﬂér&é benggtyazpindt n}esg %ﬁ&éf%y{}thwn-2-ylymet§ytﬂ- -
hydipBylengapigle( ani nosul f onyli )anl | i no] pi peridin-1-yl}

sul fonyl )thien-2-yl]neth - nmet hoxybenzam de_ net hyl
N-{[3-({g-[4~(] B5lithiolan-2- yl)amhnoﬁnpemdm- 1-yl}sulfonyl)thien-2-ylmethyl}-3-
nitrdb¢Bzametidroxybenzoyl ) am no] - net hyl } t hi en-2-yl ) sul fonyl ] -

pi peridin-4- yl}am no)-benzoate 25
3-méth§BNEf( 8 [B(¢3-awrithosgarn ) yipyadin i-ylggubiope thikmz2-1- v } sul
yhndetyyjbphdangde 2- yl ] net hyl }-3-.  net hoxybenzani de

3-nmet hoxy-N-[ (5-{[ 4- (2- nmet hoxyani lino)piperidin-l-yl]s

-méthé)@ﬁMLi[Sl(l{ﬂDS -RrifiylbjomedtingtjahlimoEapartitn-1-yl} sulfonyl)thien-2-

vl rehnifig- ni t r oani I no
}piperidin-1-yl)sul fonyl]thien-2-yl}nethyl)-3-nmethoxyb

N- a8 48inR4hylamino)anilino]piperidin-1-y1} sulfonyl)thien-2-yljmethyl}-3-
mei EE%B?BQ eI\I—ya (24 [2]%Pr| fl uo};(})rret hi?)anl I |yr]10] pi peri
-1 - sul fonyl ) thien-2- yl]nethyl}benzam de

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

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

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

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

methyl 3-({1-[(5-{[(3-methoxybenzoyl)amino}-methyl}thien-2-yl)sulfonyl] -piperidin-4-
yl}amino)-benzoate

N—{[5—({4-[3—(aminocarbonyl)anﬂino]piperidin—1-yl}sulfonyl)thien—Z-yl]methyl}-3- .
methoxybenzamide

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

N-({5-[(4-{3-nitroanilino }piperidin-1-yl)sulfonyl]thien-2-yl } methyl)-3-methoxybenzamide
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itroanilino}piperidin-I-yl)sulfonyl]thien-2-
I - 3- net hoxybenzam de N
-[ 4- (am nocar bonyl ) ani | i no] pi peridin-1-yl}sulfo
n-2-yl ] methyl }-3 5 Att hoxybenzam de N-{

4-(1, 3-dithiolan-2-yl)anilino]piperidin-1-yl}
sulfon yl)thien-2-yl]nmethyl}-3- methoxybenzam de N-[(5-
{[4-(3-chloroanilino)piperidin- | -yl] sulfonyl

S RSB ey

yI ]-3- met hoxybenzam de

N- (ﬁ% @?6?6@(@& lfp{o?p\%; r)lilhéllr%l%}‘lﬁo thiei H%Qtﬁy% t3-m tll&}?yrlyelllzamde
e

I]thlen 2-yl }methyl)-3- i5

(0)'¢ benz
N- {ﬁe {gﬂ‘*{){ @1({1@215(@6?18%93111??%‘1}%&1}‘11Eﬁifpﬂlfélﬁhlan?oylﬂms@b’l}&
methqxy ef&ZﬂI}lsdfl fonyl]thien-2- yl } methyl)-3
nmet hoxybenzam de 3 - net hox ({5
N—[(S{{([%(”{- lp(qamlmp)pmem!m-h;yﬂ])sgﬁ¢ﬁ>dh§xie}1—2ayﬂi)mieml]}3-pi p
metlexiytiénzamide- y1 ) sul fonyl ] thien-2- yl)nmethyl)benzani de
0

2 :
N-[(M-{{4-54-EKldroanilind piyeirider- 1 -¢i jeulfonyll )thich 26 yiyinEtigl |- 2- y1 } me
methdxybonz@midet hoxybenzam de  3- met hoxy- N ({

5-1(4-{3-[(trifluoronethyl)sudfanyl]anilino}piperidin-

3-méthypty) NUK 5@y {4-[(hiftrdnetity hsurbihni hesidaperden-1-yl)sulfonylJthien-2-
y} ¥ty peddafridd- hydr oxyani I'i no) pi peri din-1-yl]sulfonyl}t

i en-2-yl)nmethyl]-3- methoxybenzamde 25 3 -nitro-N- ({5

N-({5-[(4-43- [irﬁmo(lfn(ﬂd)ﬂnéﬂlh]yl]amhno}p1per1d1n—1 gl)sulfonyl}thlen- -yl}methl}lll) -3-

metH6Qy R Me) fanyl Jani |'i no}pi peri sul fonyl |
I en-2- yl}met hyl ) benzam de

D lhebt [ ST PR RO RR o

3-methoxy-N-({5-[(4-{3- [(trlﬂuoromethyl)sulfonyl]an111no}p1per1d1n— -yDsulfonyl]thien-2-
yl}methyl)benzamide

Lt Wam N

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

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

N-[(5-{[4~(4-hydroxyanilino)piperidin-1-yl]sulfonyl } thien-2-y)methyl]-3-
methoxybenzamide

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

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

- hydr oxyani | i no) pi peridin-1-y1]sul fonyl }thi en-2-
yl]-3- methoxybenzam de 3 -nmethoxy-N [(5- {

i m di n-2-yl am no) pi peridin-1-yl] sul fonyl }

- yl) et hyl ] benzal ni @& s

[
4-
) h

r

2

-({4-[(3-al ni nopyridin-2- yI)am no] pi peridin-1-yl}
yl

-{

(
e

f-l'r—ik<,—lh

[
I
4-
hi en-

N-{
sul
I\F[

-(
ie
[
f

nyl)thien-2-yl]nmethyl}-3- nethoxybenzal ni de

zam
2 di oxi do- 1, 3-di hydr o- 2- benzot hi en-5-yl ) am

- m@ﬁifgﬁf‘f LI%’ bt ey e i e

yh) 3 di hydr o- I Fl - | nden- 5-yl am no) pi peridin-1

t d
N-([3g5 d@iﬁﬂﬁqp&g?h{eﬂ“yﬁ% R iRy i St ety -3-
methoxybEIEAMmIPe ¢ hj en- 2- yI ) net hyl | benzami de 15
I I di n-1-yl
T ot L D i
methexybsngamid f(3 tert-butylanilino)piperidin-1-yl]sulfonyl
{Iﬁa&' en 2-yl) met hy I#‘ 3- met hoxybenzam de N ({5-[(4-

met

[(480{@ b Qﬁﬁmﬁ(g):pib éaﬁa OXy%ﬂ%ﬁfgﬂ_gjg%eﬁyld_;_u| f onyl

q-1 ,Bidihydor-3rhetimthippyprylpinnin@lpielidin- ho} pi per
yl}siy Dmyl)thlyh Ysyul Iﬁ«:ihyl& P3thethoxyt2Azamide

2-yl }met hyl ) - 3- net hoxybenzam de
N-[(3- {iit4(D3>dihydrd{l H-igdeh-f-Standin@pipecidial - 5}]ydlfoa1§11}kh18@-I2F3}l}3ﬁéthyl] 3-
metlehixybdnzaghlidaul f onyl )t hi en-2- yl ] et hyl } benzam de N-[(5-{

[4-([1,
3-métheby-NEsy([4- (BpipbAehili ) yirRetindi - 5}g§u1RInIyl9,JﬁIianQ¥I }thien-2
yhmety) wetzamlifle 3- et hoxybenzami de
3-nmet hoxy- N-[ (5-{[ 4- (3- propyl phenoxy) pi peridin-1-yl]su

3-méth&ay N} 5”{ ¢42proY l)nﬂﬁh@)ﬂ peR8MZAY gﬁfo%?'lv}%lfk? ¥y~ N-{

yan én ﬁu drol phol i n-4-"yI'sul fonyI") ani I'i'no] pi peri di n-1-
ulfonyl)thlen 2

N- [(5 {[4-(3-tert-butylanilino)piperidin-1-yl]sulfonyl } thien-2-yl)methyl]-3-
methoxybenzamide

N-({5-[(4-{[3-chloro-5-(trifluoromethyl)pyridin-2-ylJamino} piperidin-1-yl)sulfonyl]thien-
2-yl}methyl)-3-methoxybenzamide

3-methoxy-N-{[5-({4-[3-(1,3-0oxazol-5-yl)anilino]piperidin-1-yl} sulfonyl)thien-2-
yl]methyl}benzamide

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

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

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

3-methoxy-N-[(5-{[4-(2-phenylethyl)piperidin-1-yl]sulfonyl } thien-2-yl)methyl]benzamide
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yl ] met hyl } benzam de 3-net hoxy-N-[ (5-f

[4-(2-phenyl et hyl)pi peridin-I|-yl]sulfonyl}thien-2-yl)m

et hyl ] benzam de 56 N-[(5-1[4-(3

- benzyl ani l'i no) pi peridin-1-yl]sulfonyl

}thien-2-yl)nmethyl]-3- nmethoxybenzam de

3-nmet hoxy- N-[ (5-{[ 4- ( 3- phenyl propyl ) pi perazi n-1 -yl ] sul

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

3-nmet hoxy-N- ({5-[(4-{[4-(trifluoronethyl)pyrimdin-2-y
N-[(3- ]{Hn@nbénzplanﬁfnloﬁj1pbrid1n-9{1y)]Swllf(f@ID}thlbh-QL}Q)}n&h}yll_]-}3
methoRytevkakerzam de N- [ (5-{

[ 4- (3-cycl ohexyl - 4- hydr oxyani | i no) pi peridin-1-yl]sul fo

-me'ﬂiﬂx}ytml[@l{ fx - (8L pHERY IR 1p]gny efa%hpm]aﬂﬁﬁ?m}ﬂ& B (,{5-[(4-

Dimathotbd; m no) sul ani |
yhm h?gerlcm 1- yI)squonyI]thl en- 2 yI}msthyI) 3- 1o

o ﬁﬁ T?p%‘iﬁlﬂ%&é e fifinc o) pieridin -

rre? hoxybenzam de

N7 %B;:X%Ohgﬁl(-?b%mma&%mlﬂ%{ i lsplEamstisnsy ety -3+

B 1 thi en-2-yl)methyl] benzam de

2,..3-henzotri.azol -1-yl)pi idin-1-yl]s
E;G? [44 %y @(%PW amnls gl eRgn s 5y e igh S e 5-
iede
l¥4 4- (1H 1, 2, 3-benzotriazol -1-yl)piperidin-1-yl]s

N-[(8:f cﬁ%yﬁ E)ylﬁmélﬁo)plmx)iwe} -yl oglyﬁﬁgen- -yl)methyl] -3-methoxybenzamide

1, 2-di hydr opyri di ne- 3- car boxam de
3-mehopy -1 RSO0 b G EdrPOR RSk Ly lagiipqopireridss I |
yl]sulfymglkthmh%y})mﬂe/ﬂﬂb@amdcet hyl ] - 2-t hi oxo-

1, 2-di hydropyri di ne- 3- car boxam de 20
N-[(N BB HE1 2,3 houzotrizza@- bpbpiperidiad exllsulfgi) phisera-shmethyi]t 3-itro-
1H-putazaleyd-barboeamide yl ) met hyl ] - 3, 4- di hydr oxybenzam de

N-[(5-{[4-(1H 1, 2, 3-benzotriazol-1-yl)piperidin-l-yl]s
N-[(5u{ [Behii-} LI-Benzdtripkglrieyinyipdnidin-1 dil yalfodA patehéx ahmedihyl]-2-oxo-
1,2-d¥yidfdpytidine-3-carboxamide

[ 4- (hexyl oxy) pi peridin-1-yl]sul fonyl}thien-2-yl)methyl
N-[(5}{[3=("Et- hQpvbana@iab 6l -yl)piperidin-1-yl]sulfonyl } thien-2-yl)methyl]-2-thioxo-
1,2-dihydropyridine-3-carboxamide

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

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

N-[(5-{[4-(hexyloxy)piperidin-1-yl]sulfonyl }thien-2-y)methyl]-3-methoxybenzamide
N-({5-[(4-heptanoylpiperidin-1-yl)sulfonylJthien-2-yl} methyl)-3-methoxybenzamide
4-chloro-N-[(5-{[4-(3-propylanilino)piperidin-1-yl]sulfonyl }-2-furyl)methyl]benzamide
4-chloro-N-[(5-{[4-(3-chloroanilino)piperidin-1-yl]sulfonyl}-2-furyl)methylJbenzamide

4-chloro-N-[(5-{[4-(3-methoxyanilino)piperidin-1-yl]sulfonyl }-2-furyl)methylJbenzamide
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N-({5-[ (4- hept anoyl pi peri di n-1-yl)sul fonyl]thien-2-yl}
nmet hyl ) - 3- met hoxybenzam de 4-chloro-N-[(5-f

[ 4- (3-propyl anilino)piperidin-1-yl]sulfonyl
}-2-faryl)net hyl ] benzanmi de 5%4-chloro-N-[(5- {
[4-(3-chl oroanilino)piperidin- |

-yl ]sul fonyl }-2-furyl) et hyl ] benzam de

4 chI oro-N-[(5-f

ol o SRR S a2 112

furylfsg F%Za B9 £ | uor omet hyl ) ani | i no] pi peri di n- | yI }

I fur enzam de 4- N-
4-ch éf,?% iete aw%mﬁmw?%i i e S
furyl e Pl)‘ZﬂEU @f uryl ] et hyI }benzani de s

4-chl o é (h E t hyl sul fgnyl ) ani | i no] pi peri di
4- chmquSsﬁin[ ﬁme} yisu fpwlgan}lrr@ﬂmwnél eyl adiogyl)-2-
furylmethybenasingide

[5-({4-[3-(methylsul fanyl)anilino] pi peridin-1-yl}

4-chioud- Do HipH){ 413~ (fnethyl dutfentijanjlinedpiperidie- 1-y1} sulfonyl)-2-

furyliNng{hSt)bedzaBdd ami nosul f onyl ) ani | i no] pi peridin-1-yl}sul
fonyl)-2-furyl]methyl}-4- 10 chl orobenzam de net hyl

N-{[3-((4-B3{drhinbull fonghhucilindleipertin} byl healFore/R3HRyry Bedethyl}-4-s ul
chlofobBidahfgeri di n-4- yl }am no) benzoate 3-({ 1-[(5-{

[ (4-chl ot obenzoyl ) am no] net hyl } - 2-furyl ) sul fonyl ] pi per
metalzﬂ B A{(5Y4[¥4- ambmb): Daii8méth Fl} -2-furyl)sulfonyl]piperidin-4-

i} &{Zgat ({5- [( -nitroanilino}piperidin-1-yl)sulf
ony -2- furyl}rrethyl)benzam de: 4-chloro-N-[(5- {

3-({1- gw@ﬁl&%xx%y]i hx?lylo?t‘n l}dz T\Iryi)sulfonyl]plz{)erldln -4-

yl ] behzam de chl oro- N-{
yl}alfl CJ()%J Ig trifluoronethyl)anilino]piperidin-I-yl}

AP S LR LSOm0t
SN R fuwhyubmm
4- Ch&;nﬁéﬁ Q“L[?y( %&%&m@ﬁﬁ@mﬁ#@%ﬁ%’ﬁ %‘é D2 1y

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

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

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

N-{[5-({4-[4-(aminocarbonyl)anilino]piperidin-1-y1} sulfonyl)-2-furyljmethyl }-4-
chlorobenzamide

4-chloro-N-{[5-({4-[4-(1,3-dithiolan-2-yl)anilino]piperidin-1-yl} sulfonyl)-2-
furyl]methyl} benzamide
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4-chl oro- N-({

5-1(4-{4-[(trifluoronethyl)sul fonyl]anilino}piperidin-
| -yl)sul fonyi]-2- furyl} nethyl)benzam de 25
N-{[5-({4-[4-(am nocar bonyl )ani|ino] pi peridin-I-yl}sul
fonyl)-2-furyl]nmethyl}-4- chiSorobenzam de 4-chloro-N
{

[5-({4-[4- (1 3-dithiolan-2-yl)anilino]piperidin-1-yl}
sulfonyl) - furyl] et hyl }benzam de 58 N-({

B ) O B L
g I1281F1%)el\|-({5 [tJfL?Af {li%f[(tr]jfl uor onet hyl ) sul fo)r;yl]anl li
ﬁ;r;%ﬁ%??g‘gg @é [él {5 (tr}/ orometﬁ%s lfonyl] f1r\{o}p}1per1d1n )f -y )sulfonyl] 2-

yhbenzamide; nopi peri din-1-yl)sul fonyl]-2-furyl}meth
4- ¢hl b d
Nl o TopiRS oL B P S iy et Chlopaboeranai. |

- sul fonyl } _nmethyl)benzam de 4-chl oro-N-({
4- nlsro-l%’ §2-(4- %((ftﬂupfqmﬁﬁhid}ﬁ@lfﬁwlj@lefodﬁme]ld@nl -yDsdfonyl]2-
furyg,))m@ ylajlpqmzamldew )sul fonyl] thien-2-

02benzam de io 4-chloro-N- ({5 -[(4- {3
4- Chl M({%/ Sr Briétriflupgumhdtiayiysu] fanyl] dndladcd pealndia-lyy)ssilfohyittien-2-
yl}mqthyﬂl)lmmzamdy,l } nethyl)benzani de 5-{

[ (3-met hoxybenzoyl )am no]l nethyl }-2-[(4-{3-[(trifluorom
4-chddroyVY S+ (Hoflyll(frifluoromethyl)sulfonyl]anilino } azepan-1-yl)sulfonyl]thien-2-
yl}maethyl)tedkshider i di n- 1-yl ) sul fonyl ] t hi ophene- 3-car boxylic

acid 5-f [(3 -net hoxybenzoyl ) am no] met hyl } -2- {
5-{ [[Frletixyb&izb fyanino Rk dtEl1 -2 f(4- {31[§tr1ﬂuoromethyl)sulfonyl]
an11ﬂ1b}ﬁ§é1ﬁdlﬂ¥l|-§l§ﬁrfgﬁ%]ﬁﬁi% Rerfeas BRYYk Ik R d

2- hydr oxyet h F

[(d-BretRikh b ataihé v rifluoro-
yl]{sglﬁﬁyt%igﬁ%ng&%%e |°Ir:r(gtgHI)Q(Jlltl}ya%l hé )I{seﬁld%{c_)inyl ] t hi oph

oxam

Mhidrs | 1)s
Eet 1 ?EJ{@W j’lﬁfo s r1 enZ :Zn goﬁgr{lﬁ Q L}%gniﬁ?{m&gx
N- ({Ll( ?%Eg]ggz%g )Oél I[(4a{‘g R?r uoroﬁﬁethyl%s&lfony 5ni 11(10 p1fp|erlilc?1n91-

yl)sueﬁ"o Kith methyl)-3-methoxybenzamide

5-{[(3-methoxybenzoyl)amino]methyl}-2-[(4-{3-[(trifluoromethyl)sulfonyl]-
anilino}piperidin-1-yl)sulfonyl]thiophene-3-carboxamide

N-[2-(dimethylamino)ethyl]-5-{[(3-methoxybenzoyl)amino]methyl }-2-[(4-{3-
[(trifluoromethyl)sulfonyl]anilino} piperidin-1-yl)sulfonyl]Jthiophene-3-carboxamide

N-({4-(hydroxymethyl)-5-[(4-{3-[(trifluoromethyl)sulfonyl]anilino } piperidin-1-
yDsulfonyljthien-2-yl}methyl)-3-methoxybenzamide

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

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

sul fonyl ] t hi ophene- 3- car boxam de

N-[ 2- (di met hyl am no) et hyl ] -5-{

[ (3- met hoxybenzoyl ) am no] net hyl }-2-[ (4-{3-

[ (trifluoromethyl)sul fonyl]&hilino }piperidin-1-yl)

sul fonyl ] t hi ophene-3 - carboxam de

N-({4- (hydroxymethyl)-5-[(4-{3-[(trifluoronethyl)sulfo
nyl]anilino}piperidin- | 25

4-chiprd RSN Y ,%-gi}i?%l-zz-ylh&]%)ﬁi%ﬁdiﬁ:1'%Jﬁ%xﬁ?ﬁﬁé}ﬂkﬁe
yl)m[etlj}y mpé no) pi peri di n-1-yl ] sul fonyl }t hi en-2-yl ) et h
+-cnlprd SRS Weptsamingnipsricint ryllssbambt hispepss el e rsmide
' jdin-1-yl | f onyl i en-2- .yl h i de 59
4-<hlpfehy-Boe e tpinsioddthrtag byt ity BRSO fraptde
4-ch L‘(%jﬂl'-lk%%T%!(l%x%tgl[aggno%plpzrllal%t- ri)fsluhk())lel}r)ﬁﬁxrljénqig-yl)methyl]benzamide
4-ch{ﬁ>§q_>—§\€EE;&H&QS&%&%&%&%&{I?@%s_%ﬁj{)g}%?Hllle}nt-f—iysgfe%{}x]lb)err{zeatmide
4-chioproF {e[%tg{%a[g"ég o pﬁeﬁgé%gb%gg]ISiéLr]idiiyll-&?Qx%i'fonl}l)thien-z-
yllmdthyRbenzsntifg ( 5- { [ 4- (but yl ami no) pi peri di n-1-yl]sul f onyl
}thien-2-yl)nmethyl ] benzam de

‘4-chivreN- G5 M {qyslopprylingdabeminedpinejEngerli aitfonyDihigns2d f on

yl]mythyt}beeranitdg/| ) net hyl ] benzam de

4-chl oro-N-{[5-({4-[(2-cycl ohexyl et hyl ) am no] pi peri din
4-chtord-Ny{ {5slid-{ fiR)-I tdycleheddethy [areinhypipéretin-d rylpkalfanylfthione? -
yl}methyDbbizan(ided- [ (cycl ohexyl net hyl ) ani no] pi peridin-1-yl)

sul fonyl )thien-2- 10 yl] net hyl } benzam de
N-{[4-(¢[QRR2RMUS1-bick¢16f2A1. (Thepr-2yhyrdhelpipesitiat hyl fsalfomo)ipepe-
y1]m5ﬂh?1}n4-l:hmlrab%ﬁ£afrﬁayl ] thien-2- yl}methyl)benzani de _

N-{[5-({4-[ (1R 2R 4S)-bi cycl o[ 2. 2. 1] hept - 2-yl ami no] pi p
4-chRkd-8- 5-(l{44[{2}-§Mp55§;re%1%)ahﬁmpgmrminl 1®tybylfonyl)thien-2-

nzam
Y”mﬁf.héﬁf“’or%?m?e{e[ 5- ({4-[(2-propoxyet hyl ) ani no] pi peri di n-1 -

I f = R VA A ' A AL
N S e b S At et
su ony?%‘rtahi en-2-yl] nmethyl) -4- chl orobenzam de

4-chloro-N-{[5-({4-[(2-pyridin-2-ylethyl)amino]piperidin-1-yl} sulfonyl)thien-2-
yljmethyl}benzamide

(2]

4-chloro-N-{[5-({4-[(2-piperidin-1-ylethyl)amino]piperidin-1-yl} sulfonyl)thien-2-
yljmethyl}benzamide

4-chloro-N-{[5-({4-[(2-ethylhexyl)amino]piperidin-1-yl} sulfonyl)thien-2-
yllmethyl}benzamide

4-chloro-N-({5-[(4-{[3-(1H-imidazol-1-y])propyl]amino } piperidin- 1 -yl)sulfonyl]thien-2-
yl}methyl)benzamide

4-chloro-N-[(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
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4-chloro-N-{[5-({4-[(2-pyridin-2-ylethyl)amno]piperid
in-1-yl}sulfonyl)thien-2- 20 yl]nethyl}benzam de
4-chloro-N-{[5-({4-[ (2-pi peridin-I-ylethyl)am no}piper
idin-I-yl}sul fonyl)thien-2- %I]nethyl}benzanide

4-chl or o- N-{[ 5- ({ 4- [ (2- et hyfthexyl ) ami no] pi peri di n-1 -yl
}sul fonyl)thien-2- yl]nethyl}benzam de 25

4-chloro-N- ({5-[(4-{[3-(2Il-im dazol-I-yl)propyllam no
}pi peridin-1-yl)sul fonyl]thien-2- yl}nmethyl)benzam de

-metyi‘}{y'sﬁrl 5. Rtiéo? Iie{eng]méﬂa@%‘ dﬂ@ﬂ%@?&@ﬁiﬂﬂfgﬂ '%krl)??tgyl]?enzamide
e
A TS VL P ot
N- [(ﬁﬁ{%cé}fylgn%gmé%@ﬁbﬁﬁg SHLRRREA e 4. inetdoRybdrBamice

N—{éﬁ {5}3 : yI no)g&leg%rnégp &Rér(%[ l{ﬁgsu?f%%yl})t ien- i yﬁm% Qyﬁeg

metlj Qﬂf—y %R?G am no) pi peridin-1 -yl] suI fonyl }
t hi en- 2- met hoxybenza

N-({§ [{HE((I 1{caglnbv@1]l%hﬁmlé@}wp9rmﬂ d]lbplégwl}}hwn@ Yl methyD-3-
metiaxyhénzamiden- 2- yl ] met hyl }- 3- met hoxybenzam de N-({5-

[(4- { [(1 .
N-{ [ {4-[CHRER A8 )eicrelh[R.3. Affiepiod-ylapune Jpinsriding | yhghkemi)thieril-
yl|methy2}H-ginateddybeyzafidaret hoxybenzam de

N-{[5-({4-[ (1R 2R, 4S)-bicycl o[ 2. 2. 1] hept - 2-yl am no] pi p
3-methbxhi-N~{ [y {3-§@Hfropoudypthiyl)emird]piperidin- 1-y1 } sulfonyl)thien-2-
yllmetHymEeydnlide- met hoxybenzani de 3- met hoxy- N-f

[ 5- ({4-[(2-propoxyethyl)am no] pi peridin-1-yl}sulfonyl)

5b4{er[<12adavﬂah bk haemodstpeteditv] -l sulfonyl)thien-2-yljmethyl}-3-
met 05{ ahfde adamant yl net hyl ) am no] pi peri din-1-yl }

onyl)thlen 2- yl]nethyl} 3- met hoxybenzam de 15

met ngé{ rfz)f aleh(o;’zgg»mﬁ%ﬁ%@p&gw% mgg%g%@gg@ewﬁmmly}}sy

3-methoxy-N-{[5-({4-[(3-morpholin-4-ylpropyl)amino]piperidin-1-yl} sulfonyl)thien-2-
yl]lmethyl} benzamide

3-methoxy-N-{[5-({4-[(2-pyridin-2-ylethyl)amino]piperidin-1-yl}sulfonyl)thien-2-
yllmethyl}benzamide

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

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

N-({5-[(4-{[3-(1H-imidazol-1-yl)propyl]amino} piperidin-1-yl)sulfonyl]thien-2-yl} methyl)-
3-methoxybenzamide

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

N-[(5-{[4-(heptylamino)azepan-1-yl]sulfonyl} thien-2~yl)methyl]-3-methoxybenzamide
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3-met hoxy- N-{[5-({4-[ (3-norpholin-4-yl propyl)am no] pip
eridin-1-yl}sul fonyl)thien-2- yl]nmethyl}benzam de

3- met hoxy- N-{
[5-({4-[(2-pyridin-2-ylethyl)am no] pi peridin-1-yl}

sul fonyl )thien-2- 20 yI]netﬂyI}benzanide

3-nmet hoxy-N-{[5-({4-[(2-pi peridin-1-ylethyl)am no] pi pe
ridin-1-yl}sul fonyl)thien-2- yl]nethyl}benzam de N-{
[5-({4-[(2-ethyl hexyl)aniino]piperidin-1-yl} .

L
3—m§\t'b?{315%]?ﬂg-f{ PehinGihs )z apha TEH R4l Ryl PmiFaL AL 9?5%1%{%]@%%ide
N- [(SL?T ]'[zi 21?@%1%%@(09@2 BhPeLbdiReed %Lx?%'flﬁﬂéﬁh}l §ALE0n 3 eh PRhRe

Zam

N—[( {354 E@q‘%{q@am ”%ﬁgﬁgg&né }4@%&9%’@% ?gﬁ?ﬁné’thé{%fewmlde
N0l gf%ﬁ?‘ﬁﬁ\aﬁ%@ R Su a2y mettyl--

N-[(5 {[4(penty|amno)azepan I

onyl
N—({pﬂ%ﬁuﬂw D el R Frth e L SRR e bl reehyn)-o-
methaxybenzanjde) met hyl | - 3- met hoxybenzani de  N-[ (5- {
4- (dodecyl am no) az

N-(l5eh G085, PR M LcT A ey 1 e esepd b gy Bthien-2-
yl]mNtl{y[lEB(n@ethMYbewm@mexyl et hyl ) am no] azepan-1 -yl }sul fon

yl)thien-2-yl ] nethyl}-3- nethoxybenzam de N-({5-[(4- {

-m@thGX}RN—{][k()’{@:—l[@htmmmlhyl)ﬂﬂamoﬂf@]m@zbﬁ&ﬁulfonyl)thwn—Z-
yl]m]:tmﬂ})l&ukafrmdyl ]thien-2-yl}nethyl)-3- methoxybenzam de
N { [5-({4-[(] R 2R 4S)-bicyclo [2.2.1

N-{ [Shgpt[{3-ciohaxglmeihapepaniaztpanyl -yl sulfdrybyhiyn-Bidmethyl} -
methtxlyBBiAaide 3- met hoxybenzanri de

3-nmet hoxy-N-{[ 5- ({4-[ (2- propoxyet hyl ) am no] azepan-1 -yl
N-{ @ ﬁf,h épnudia)fﬁmﬁﬂre&ryl)mhimbydn}b@r}zamm)thlen-z -ylJmethyl}-3-

met ffiad (cycl ohexyl met hyl ) am no] azepan- 1-yl } sul f ony
)thien-2-yl]nmethyl}-3- methoxybenzam de

3 methoxy-N {[5-({4-[(3-morpholin-4-ylpropyl)amino]azepan-1-yl} sulfonyl)thien-2-
yl}jmethyl}benzamide

3-methoxy-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-
yl]methyl}benzamide

N-{[5-({4-[(2-ethylhexyl)amino]azepan-1-yl} sulfonyl)thien-2-ylJmethyl}-3-
methoxybenzamide

N-({5-[(4-{[3 -(1H—imidazol—1-yl)propyl]amino}azepan—l-yl)sulfonyl]thien—Z-yl}methy1)~3-

methoxybenzamide
4-chloro-N-[(5-{[4-(heptylamino)azepan-1-yl]sulfonyl } thien-2-yl)methyl|benzamide

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



10

15

20

25

15

N-{[5-({4-][(1-adamantyl net hyl ) am no] azepan-1 -yl }sul fon

yl)thien-2-yl]nmethyl}-3- nmethoxybenzam de 3

-met hoxy-N- {[5-({4-[(3 «

- mor phol i n- 4-yl propyl ) am nokazepan- |

-yl }sul fonyl)thien-2- yl]nethyl}benzam de

3- met hoxy- N-{

[5-({4-[(2 pyri di n- 2- yI et hyI )am no] azepan-1-yl}

sul fonyl)thien-2- 20 vy l}benzam de 3-net hoxy- N-{
4- C[héore{l\ﬁ/(p({i‘l mep@}wnﬁ)aaapynétm}?vf ez opastiylpenzamide

sul fonyl )thien met hyl } benzanm de N-

N-[(6{(4 ﬁbt{txl@n@t)}mmexlyylj%#pmd}t igBpaflopetl}-4-chlorobenzamide

-sul fonyl)thien-2-yl]nmethyl}-3- nmethoxybenzam de 25
g 614 tdodecuidmibp apenaasist ooy iy bamecio) horwpaide

yl ) sul fonyl ]thien-2-yl}nmethyl)-3- methoxybenzam de
4- dﬂ@nﬂ\bl{ﬁ e @5y elohex et yl%arm@sﬁwarawﬁanlﬁb yi)ltqlgul-f onyl }
yljpigthwhibnzahjideet hyl | benzam de  4-chl or o- N-[ ( 5-

[4- (octyl am no)azepan-1-yl]sul fonyl}Chien-2- I ) met hyl ]
N-blérF dit{ | Re2R548)-bieyshd [d 2d Jdpf-L Hamino]azepan-1-y1} sulfonyl)thien-Z-
ylithyBedchlombemreinadepan- | - y1] sul fonyl } t hi en- 2-yl ) net hyl

] benzam de N-[(5- { [4-(butylam no)azepan- | -yl]
4-chidrd-ORYIS- 4+ BippopBeyyihyDathinyg]akepdn-d il putfolnd nxiamd e
yljthetiyl }ormeabdide( 5- { [ 4- (dodecyl am no) azepan-1 -yl ]sul fonyl}

t hi en-2-yl ) net hyl ] benzam de
4-chtar N £ [6 - (R4 { R &ty Hexly ) 2mityp tdzeaaxityy 1 gdulfishyishiena} azepan- 1-
yllletsUbboaplide hi en-2- 5 yl jnet hyl } benzam de

N-{[5-({4-[ (1R 2R, 4S)-bi cycl o[ 2. 2. 1] hept - 2-yl anmi no] aze
4-caisRo-IN-( b ){W(h%ﬁ;ﬂ&h)ﬂobﬁz@phﬁl—-ylﬁfdulfﬁﬁﬂmﬂen-z yl)methyl]benzamide

}-4-chl orobenzam de 4-chloro-N {

N-[(5-{(4-thek{12mpoRpepanet-nysul Ay RG] ca2eyanetly B Imethoxybenzamide
sul fonyl ) thien-2- yl]nethyl}benzam de 10

3-rAethdMyON Qe [H(E2-(3-drifl (Groiethy]) ptexyll JueyT} areihajpgesidint I~y | ) su
yI]&Lﬂfbﬁ%M}ﬁéth-yk)xaethyl]béfﬁmmde} benzam de 4-chloro-N- [(5- {
[ 4- (hexyl am no) azepan- | -yl ]sul fonyl

3-mhdthdx8N-2{ 3] GHTES-Dyinkbe Tham eyl )Jamino } piperidin-1-yl)sulfonyl Jthien-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-y1} sulfonyl)thien-2~
yljmethyl}benzamide

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

N-({5-[(4-{[2-(4-hydroxyphenyl)ethyllamino} piperidin-1-yl)sulfonyl]thien-2-yl} methyl)-
3-methoxybenzamide

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

N-{[5-({4-[(2,3-dihydroxypropyl)amino]piperidin-1-yl}sulfonyl)thien-2-yljmethyl}-3-
methoxybenzamide
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N-[(5-{[4- (hexyl am no)azepan- |

-yl ]sul fonyl }thien-2-yl)nethyl]-3-nethoxybenzam de
3-met hoxy-N-[ (5-{[4-({2-[3-(trifluoromethyl)phenyl]eth
yl'} am no)piperidin- | ts

yl ] sul fonyl }t hi cn-2-yl ) met hy#3] benzani de

3-nmet hoxy-N- ({5-[(4-{

[ 2- (4-rnet hyl phenyl ) et hyl ] am no} pi peri di n-1-yl ) sul f ony
[Tthien-2- yl} methyl)benzam de 3-nmet hoxy-N ({5-[(4- {

B

methd l%Seﬁ‘oxy- {[5- ({4-[ (1- napht hyl net hyl ) ani no] pi peri di n

3 -n@%ﬁi—i{}f- ﬁg{(h&ﬁﬁéﬁiﬁbﬁ{ipe\ﬁdln- -tyﬁgllll%o%%ﬁﬁﬁi@ﬁ%?yl)methyl] benzamide
s Ny RS Ry il BrallRen 25 oty benzamide
b AR SRS L2
-5 L U3 by islsaminedpipestns ayhsulfonyhign-2-ylmethyl}-
3-methorgbgazim

€en-2- yl]nmethyl} benzam de N-{

&5- (4-[%2,.3- di hydr oxypr opyl ) am no] pi peri din-
N-{ 5-9{(%([111» "orheny ideimethy Dy pyridin-1ryt $vdfoplthicnd-otmethyl}-
3-mgthoxybenzp®ide{ 4- [ ( 2- hydr oxyet hyl ) ani no] pi peri di n-1-yl}

sul fonyl ) thien-2-yl]methyl}-3- methoxybenzam de
3-mgthewyMox |5-N4F[(Sthien-2-ylethyl)amino]piperidin-1-yl1} sulfonyl )thien-2-
yllnjethlhosmyhmaideno) pi peri di n- 1-yl ] sul fonyl }t hi en-2-yl ) neth

yl ] benzam de 3-rmet hoxy- N[ (5-{
3-mthok PG5 affil-( 09 ftrffRror stheth il syl thayl | Heanyll drh ogsip&idih i ret h
yl]sylfdb@parRnid-ddmethyllbenzamide _ o

3- met hoxy- N-| (5-{ []4- (et hyl am no) pi peri di n-1-yl ] sul fony
3-mbthoRy-20{ B=o(U )[Rkl 4 ﬁ?eﬂ[?l}i&h%]faip[eﬁd{n_{ﬁy{il@@lfcﬁnyl)thien-}
ylndetty13 RinRg¢l | - 4- yl et hyl ) am no] pi peri di n- 1-yl } sul f onyl

)thien-2-yl et hyl }- 3-nethoxybenzam de N-{ [5-({4-[(]

e A TR 280 b s

4-chloro-N-{[5-({4-[(2-{[(trifluoromethyl)sulfonyl]amino}ethyl)amino]-1-
piperidinyl}sulfonyl)-2-thienyl]methyl } benzamide

4-chloro-N-[(5-{[4-(propylamino)-1-piperidinyl]sulfonyl}-2-thienyl)methyl]benzamide

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

4-chloro-N-{[5-({4-[(3,4-dihydroxybenzyl)amino]-1-piperidinyl } sulfonyl)-2-
thienyl}jmethyl} benzamide

methyl [{1-[(5-{[(4-chlorobenzoyl)amino]methyl}-2-thienyl)sulfonyl]-4-
piperidinyl}(hexyl)amino]acetate '

tert-butyl [{1-[(5-{[(4-chlorobenzoyl)amino]methyl}-2-thienyl)sulfonyl]-4-
piperidinyl}(hexyl)amino]acetate



10

15

20

25

10

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

3- met hoxy- N-[ (5-{
[4-({4-[(trifluoronethyl)suldédonyl]benzyl}

am no) pi peridin-1- yl] sulfonyl } thien-2-yl)nethyl]
benzai ni de 3- net hoxy- N-{

[5-({4-[(quinolin-4-yl methyl)am no] pi peridin-1-yl}sulf

ng@éiﬁ%@tg beizo@aﬁw%hﬁfgﬁﬁ'@?ﬂ% f]\l-ﬁél%é] 1- pi peridin

pip§rfdi ] met hyl }- 3- met hoxybenzani de

ro-N-f

5(2 B P%Paﬁaé)ﬁwy%@}Pfloﬂiquéfﬁm&ﬂ}lne@r%y DyghiyHo)-methoxybenzamide

pi peridinyl} sul 2-thi enyl ] net hyl } benzam de 20
3- m&ﬂ@ﬁm &N[%!((sct{f{annm)pmglmmlmdjsuhfowl idteined-pympthyl Jbenzgmide

iého -t hi enyl)inet hyl]benzarnide 4-chloro-N[(5-{

3-mpethopy N Bt Bf@%ylémq}wry@mm-ém}]S]Jlf@tnd};thi}en--? yDmethyl]benzamide

am no (é 1-pi peridinyl Jsul fonyl }-

N-[@-{[8+ hVﬂa)nmo}WhpbélnzhpMﬁéfonyl}thlen -2-yl)methyl]-3-methoxybenzamide

4-chloro-N-{[5-({4-[(3, 4-di hydr oxybenzyl ) aniino]-1-pip
N-[&r{[@i(dyddcslanfionpyiroidint lhyl] stfphyliidm2-yhmbthytedvi de 25
methettbghzafide

1-[(5-{[ (4-chl or obenzoyl ) am no] net hyl }-2-thi enyl )sul fo
N-{B({3-42-cpélpkexyttitiml)an}ind Ipeaylidiari-yidhaforl Bihgent By mdthyy)-3-
methdtybefiZan{ifi§ 4- chl or obenzoyl ) ani no] net hyl } - 2-t hi enyl ) sul

fonyl]-4- piperidinyl}(hexyl)am no]acetate 64 [ {I
N-(£4-(B@-(1®Y- lc&ﬁcﬁﬂﬁhﬂ@ﬁ@%]hﬂﬁm}ﬁﬁ]rﬂﬂimdLyl}sulfonyl]thien—Z—yl}methyl)-3-
methdxybBhRRMd sul fonyl ]

p| peridi nyl } (hexyl)am no]Jacetic acid N-[(5- {

pt gk I i

yl]{ {?%Igy f am)fbg%f%ifc[lﬁ rQret]ﬁép@-QJyIXIhn%sntOApg)r(ro 1((5115121’jl %]l}éulfonyl)thlen -2

Fok )-Bpb Qi fAndndbl S5 diR 11 flbofifn dichl - Tet
5 r@ ni D10 Bebbey i) Y1} &P

[(5 {[3 (pentyl am no)pyrrolidin-1-yl]sulfo

metg; ;w‘{y%&hreﬁ‘ A PR iRy it mg by et

oxybenzam de N [(5-{

N-{E’(g{%erolde a‘{a'aa%rt@lﬂa%hf’ﬂ)%?r'ﬁ]Sh?olildu){1 LS4 O e PI 2ot g

methox zamlde

3-methoxy-N-{[5-({3-[(3-morpholin-4-ylpropyl)amino]pyrrolidin-1-yl}sulfonyl)thien-2-
yljmethyl}benzamide

3-methoxy-N-{[5-({3-[(2-pyridin-2-ylethyl)amino]pyrrolidin-1-yl} sulfonyl)thien-2-
yl]methyl}benzamide

3-methoxy-N-{[5-({3-[(2-piperidin-1-ylethyl)amino]pyrrolidin-1-yl} sulfonyl)thien-2-
ylJmethyl}benzamide

N-{[5-({3-[(2-ethylhexyl)amino]pyrrolidin-1-yl } sulfonyl)thien-2-ylJmethyl}-3-
methoxybenzamide

N-[(5-{[3-(hexylamino)pyrrolidin-1-yl]sulfonyl} thien-2-yl)methyl]-3-methoxybenzamide
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met hoxybenzam de N-{

[5-({3-[(2-cycl ohexyl et hyl )am no] pyrrolidin-1-yl}sulfo
nyl)thien-2-yl]nmethyl}-3- 10 net hoxybenzam de
N-({5-[(3-{ [(1 | o

R) - 1- cycl ohexyl et hyl Jam no}@yrrolidin-1-yl)sul fonyl]th
i en-2-yl } et hyl)-3- nmet hoxybenzam de
N-{[5-({3-[(IR 2R, 4S) - bi cycl o[ 2. 2. 1] hept - 2- yl ani no] pyr
rolidin-1-yl}sul fonyl)thien-2- yl]nethyl}

s-onlgre e o R E D st gy i Ao gy pebepramice
4-cnl5r -8 R lrirO e aral iy Ty A REP AR S5 p Rk B bhappmice
4-chogoRf gﬁ%{%%%ﬁf’rwﬁ%h@ﬁ Eﬁfﬂﬁ@?“wﬁﬁaﬁé Gihmerenpide
[(@»{L%i@%yﬁ?mfmo PSR DR feﬂ%&?%@@?‘@éﬁomzsﬁde
- chlprod KB E’%ﬁ{@%&@%‘fmﬁp@ PravtianERr s o

yl]mﬁﬂll}’h}btngqn}ld@)ul fonyl)thien-2- yl]methyl}benzam de 25

3- met hoxy L §2p eridin-1-y Iethyl%amno yrr
N- {[6+(|{&H[ﬂm21§d4}3§ icrydngaé Tiephn2-ylanying ltrpljdipterz sHioasD) &L -2-
ylmety{§-8-chlo2eteniarhidexyl ) am no] pyrrolidin-1-yl}

sul fonyl ) thien-2-yl]nethyl }-3- nethoxybenzam de
4-chNrd-0&({5-[(3-{[(1- hydroxycyclohexyl)methyl]ammo}pyrrohdm 1-yDsulfonyl]thien-

_ymﬁetﬁplgmﬁzgmaeo) pyrrolidin-1-yl]sul fonyl}thien-2-yl)net
hyl ] - 3- met hoxybenzam de 65 4-chloro-N[(5- {

N-{[63{§ Tepiddnamtyne)pyhaatiofhyirdlidin-1-yl} sulfonyl)thien-2-ylJmethyl}-4-
chlofobehsishitiony! }t 111 en-2-yl) met hyl | benzam de

4-chl oro-N-[ (5-{[ 3- (hexyl am no) pyrrolidin-1-yl]sul fony
4-chigrb N -@[5- 3y[@ Hﬁ;rﬁlwmlbf? y‘l’ﬁmluiib]ﬁﬁll“(?fdﬁh—lflh{llsﬁifbnyl)thlen 2-

no) pyrroli yl] sul fonyl}

ylmeftid e}%%g 1)met byl ] benzani de N[ (5-{
4-ch o% j\p% r‘fg‘ g%ﬁ&ﬁr?%l'eﬂfy[)aﬂuﬂﬁ}ﬂ)yﬁ’kﬂlfdﬁmﬂlyl}sﬁlf@ﬁ‘ylﬁhhéﬁ)zmi‘t

y1]mat] nzam

4-chloro-N-{[5-({3-[(2-piperidin-1-ylethyl)amino]pyrrolidin-1-yl} sulfonyl)thien-2-
yljmethyl}benzamide

4-chloro-N-{[5-({3-[(2-ethylhexyl)amino]pyrrolidin-1-yl}sulfonyl)thien-2-
yllmethyl}benzamide

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

methyl (28)-1-[(5-{[(4-chlorobenzoyl)aminojmethyl}-2-thienyl)sulfonyl] -4-(hexylamino)-
2-pyrrolidinecarboxylate

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

N-{[5-({4-[2-(butylamino)ethyl]piperidin-1-yl} sulfonyl)thien-2-ylJmethyl}-3-
methoxybenzamide

N-{[5-({4-[(4-butylanilino)methyl]-1-piperidinyl} sulfonyl)-2-thienyl Jmethyl }-3-
methoxybenzamide -
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S
4-cliloro-N{[5-({3-[(2-cycl ohexyl ethyl)am no]pyrrolid
n-1-yl}sul fonyl)thien-2- yl]nmethyl}benzam de
N-{[5-({3-[ (1R, 2R, 4S)-bicycl o[ 2

1] hept - 2-yl ani no] pyrr ol i df- 1-yl }sul f onyl ) t hi en- 2-

] met hyl } - 4- chl or obenzam de

chl oro-N- ({5-[(3-{[ (1-hydroxycycl ohexyl) net hyl ] am no
yrrolidin-l-yl)sulfonyl]thien- 10

el ?L g;ﬁ' f*l%?’néﬁ%fhf‘%ﬁﬁylp SRRt

| en-2-yl ] methyl }-4- chl orobenzam de

ol g G %gév Oﬁléipyh‘eﬁwﬁ%ﬁ'a@%i@ﬁ@#lﬁp%&%i b 2-

[5-({3-[(2-pyridin-2-ylethyl)am noj pyrroll

N- {f% @mm@ B Plpsndin ety uTn e Aot Tt b Tioyr 1 o

chloyqbgnzamid ?I}sulfonyl)thlen 2- yl]met hyl } benzami de
4-clil oro-N-

4- ch@wf\b{ @rﬂf}t[h@w{pya%nnwbwthﬁdmr@m}mpeﬂd}n- 1-yl}sulfonyl)thien-2-
YHH@ﬁW}&mﬂ%nﬁ¢en - 20 yl ] et hyl }benzami de

4-chl or o- N-L [ 3-(oetylam no)pyrrolidin-I-yl]
4-chloud-No AipHG{EH @ryl@ygiﬂﬁnn‘hb’hmﬁﬂlﬁmarﬂpd}@ridheﬂ yy}sulfonyl)thien-2-
yllmé@g) Hoenfafridg [ ( 4- chl or obenzoyl ) am no] net hyl } - 2-t hi enyl )

sul fonyl ] - 4- (hexyl am no)- 2-pyrrolidinecarboxyl ate
4-chBrordi-{ioxi 4 Nh€{xy(pyridin-2-ylmethyl)amino]piperidin-1-yl1} sulfonyl)thien-2-
ylmedhy({béndapneant yl am no) met hyl ] pi peridin-1-yl}

sul fonyl )thien-2- 25 yl]nmethyl }benzam de
N-{ Bk({@«‘ﬁbdt&%dx })éllﬁu{o)]#@%dlﬁ)Ieﬁlwwlﬂoﬂynﬂﬁérﬂzm]he&ﬁ}}l}ML f onyl
chlodobBhAktide Y! | met hyl } - 3- nmet hoxybenzam de

N-{[5-({4- [(4 but yl ani I i no) met hyl ] - 1- pi peridi nyl }sulfo
4- chfd))‘(l) N- {?['Std!klffﬁéélyl(‘geﬁﬂé}ﬂdbro%y )Hﬁhtbqgﬁ%s@mﬁqnm §11fon§@th1en—2-

I n% ({4- [ héx ) am no] pi peridin

ylmf i éi% el

yI )t hi en-2-
4- chloro-N {[5-({4-[hexyl(2-phenylethyl)amino]piperidin-1-yl}sulfonyl)thien-2-
yllmethyl}benzamide

2.
yl
4-
1p

N-{[5-({4-[[(5-bromo-2-furyl)methyl](hexyl)amino]piperidin-1-yl}sulfonyl)thien-2-
yljmethyl}-4-chlorobenzamide

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

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

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

3-methoxy-N-{[5-({4-[(3-methylbenzyl)amino]piperidin-1 -yl}sulfonyl)thlen-2-
yl]methyl}benzamide

3-methoxy-N-{[5-({4-[(4-propylbenzyl)amino]piperidin-1-yl}sulfonyl)thien-2-
ylJmethyl} benzamide
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yl ] met hyl } benzam de
4-chloro-N-{[5-({4-[(cycl ohexyl net hyl ) (hexyl ) anm no] pi
peri din-1-yl}sulfonyl)thien-2- yl] rnethyl }benzam de

N-{[5 ({4-[ benzyl (hexyl ) ani®o] pi peri di n-1-yl}sul fonyl)
thien-2-yl nethyl }-4- chl or obenzam de
4-chloro-N-{[5-((4-[ hexyl (pyridin-3-yl nmethyl)am no] pi p
eridin-I-yl}sulfonyl)thien-2- yl]nethyl}benzam de

L T

| 3 m%t}?%&{lgé%] ydgﬁ Zﬁr %Ir({;lpc] h%‘yﬁ's %li%{glgﬂ,?@égn&er |—3(1jl sult%nyll]thlen 2~

hyDenzamidenut v (hexyl ) am no] pi peridin-1-yl}sul fonyl)t
-4- ch| b
N-({3- [%{Hréﬁ{@{%@bw lm%xg}ﬁ{l{%@%ﬁ%&ﬂaﬁ&diflﬁu}faﬁ?%@}eﬁﬂp@#}m‘fhﬂ)-
3-metiexiybenzemidef onyl ) t hi en-2- yl ] met hyI }benzam de
4- chl or o- N-{ (4-[ hexyl phen I ) am no] pi peri di
3- ma’ahczt@yylﬂ}{ﬁr({m@ 2 B)%hﬁ@nntameéiy}bmmﬂ ;mﬁdwel ypulfonyljthien-
2-ylngetl( Yoehfeolidbr ono- 2- f uryl ) met hyl | (hexyI ) am no] pi peri di
n-1-yl} sulfonyl)thien-2- 20
3-mefhangt I3 B [EiHpoorolrgberay) aiaind jpipdrin- - i} ol fobyl)thiea-2-
yl]méﬂﬂi?I}Byﬁzahﬂddt rifluoromethyl)benzyl] am no }
-1-pi peridinyl)sul fonyl] -2- thienyl }
1) B din-1-y1}sulfonyl)thien-2-yljmethyl}-3-
Eﬁgﬁ%ﬁgm@ { ?%ﬂ??? HEO(]%png%I 1(rnlr o)tr)é%uz ﬁngiazmlilno] g | ]pr)rclae r |yd% n-1 -
yl }sul fonyl)thien-2- yl]nethyl} benzam de 25
3-methdBLN >§5/( (A 2ndthdkeybbdzy(y taﬁxhﬁd]g@é@d[ﬁt1h§4f}]mgﬁ@wﬂlmn o}
v1] mgghﬁgroh i yI )sul fonyl Jt'hi en | } met hyl ) benzam de
oxy- N-{[5-({4-

;&%ﬁﬁ%ﬁ ﬁ'[z‘iﬂ ﬁﬁgﬁ%&&ﬁ‘m ﬁﬂﬂﬂe%ﬁgnb@%ﬁgérﬂih} 1-yl}sulfonyl)thien-2-

3-methoxy-N-{[5-({4-[(pyridin-2-ylmethyl)amino]piperidin-1-yl} sulfonyl)thien-2-
yljmethyl}benzamide

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

N-{[5-({4-[(4-tert-butylbenzyl)amino] piperidin— 1-yl}sulfonyl)thien-2-yljmethyl}-3-
methoxybenzamide

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

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

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

3-methoxy-N-({5-[(4-{[4-(methylsulfonyl)benzyl]amino }-1-piperidinyl)sulfonyl]-2-
thienyl } methyl)benzamide
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3-nmet hoxy-N-{[5-({4-[ (4-propyl benzyl ) am no] pi peri di n-|
-yl }sul fonyl)thien-2- 30 yl nethyl } benzam de 67

3-met hoxy-N-((5-[(4- {

[3-(trifluoronethyl)benzyl]am no }piperidin-|

-yl )sul fonyl]thien-2- yl } m8thyl)benzam de

3-nmet hoxy-N- ({5-[(4-{

[4-(trifluoronethoxy)benzyl]am no}piperidin- |
yI)squonyI]thlen 2- yl}nethyl)benzan1de 5

P gﬁfﬁ R SRR e

enzam1

| benzyl ) am no eridin-1
N @ﬂé“ wr}fmr@ﬂet "ﬁial%y%éﬁae)m%y@s]u@ofyu 2
3-Rpctlpoxy @431[1{ - propoxybenzyl ) anm no] pi peri di n-
I su I)t ien-2- | met hyl } benzam de

N- (r&ﬁ q45{[6{(ﬂthyféulfwt)bwwﬂmwo§(dnpm]lcbnﬂéquﬂfanﬂ} 2-thiepyl}methyl)-3-
methokyhsngan)itdeii en- 2- yl | met hyl }- 3- net hoxybenzani de

3-nmet hoxy-N- (
3-nfeghogeyN- [(64%[4@{%Hmffb@m‘ﬂ)lﬁbﬂuﬁfail}d]hwzyiéamm) S}
pipsudifiydjsylfpizi} -2rthi2aylyhétivgl] benlzdhiriezam de 15 -

3met hoxy-N-{[5- ({4-[(pyridin-4-yl met hyl)am no] pi peri di

N-(5-{ @yi[E2s2+bifmoyd- ) Bmem&oxoyJSVSﬂ)dﬂ@thﬂMZia]ﬂl fperidinyl)sulfonyl]-2-

thiedylyBietlgRy3-Mefhoxybenzamide
[5-({4-[(pyridin-2-ylmethyl)am no] pi peridin-1-yl}sul fo

d'g?t%l!@-%&ogen 2ol LibatiaaeT) ﬂﬁfoﬁymtth%yr]ﬁieﬂm} 3
ridin-3-ylnmethyl)am no] pi peridin-1-yl'}su
nyl )th| en-2- 20 yl nmet hyl } benzam de

metF th[B {wenuaéx )séﬁzyta%mo@elnﬁﬁéﬁﬁﬁmﬁhﬂ%ﬂ i ﬂieﬁ %}n}élt}}ﬁﬂfi-

[ methyl }-3 enza
et hoxybenzyl ) am no] pi peri di n-1- yI )

N-{f4 {ﬁ%ls&fyﬂh&ﬂyﬁat%%ﬁtpﬂ%hhm%ﬂ}sﬁﬂgwf %Qﬁﬁﬁ&ﬁyl} 3-

methoxybenzamide

N-{[5-({4-[(4-chlorobenzyl)amino]-1-piperidinyl } sulfonyl)-2-thienyljmethyl }-3-
methoxybenzamide

N-{[5-({4- [(4-ethylbenzyl)amin0] -1-piperidinyl } sulfonyl)-2-thienyljmethyl }-3-
methoxybenzamide

3-methoxy-N-{[5-({4-[(4-pentylbenzyl)amino]-1-piperidinyl} sulfonyl)-2-
thienyl]methyl}benzamide

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

3-methoxy-N-{[5-({4-[(4-methylbenzyl)amino]-1-piperidinyl } sulfonyl)-2-
thienyl]methyl}benzamide

N-{[5-({4-[(4-butylbenzyl)amino]-1-piperidinyl } sulfonyl)-2-thienyl jmethyl}-3-
methoxybenzamide

N-{[5-({4-[(4-isopropylbenzyl)amino]-1-piperidinyl } sulfonyl)-2-thienyl jmethyl }-3-
methoxybenzamide :
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3- met hoxy- N-{[ 5- ({4-[ (4- phenoxybenzyl ) am no] pi peri di n-
| -yl }sul fonyl)thien-2- yl]nethyl)benzam de

3- met hoxy- N-[ (5-{
[4-({4-[(trifluoronethyl)sué¥anyl]benzyl}am no)pi perid
in-1- yl]sulfonyl }thien-2-yl)rnethyl]benzam de

3-met hoxy- N ({5-[(4-{

[ 4- (et hyl sul fonyl ) benzyl ] am no} - 1- pi peri di nyl ) sul fony

N-{ %(@%e é e BB T PR SR O e methy} 3

met 9xybe nyl )sul fonyl] -2-

(41 e”ﬁ@r ot b R Beh PP RHIEmS ) | piperidinysulfony])-
-th}enyl}gmq@*@rl) Fimppphoyberzamide] - 2- t hi enyl }

met hyl ) - 3- met hoxybenzam de s o
N-{ N~ ({452, B 4litfy{ddo-{ St hepradioiatyilmpidpging il miperidinyl } sulfonyl)-2-
thiehyllmpthplg r3-oiethpkysnrdnody | | - 2- t hi enyI } nethyl)-3-

met hoxybenzanm de 3- net hoxy- N-[ ( 5-
N-{[4¢{4£[82,B{ditryidid- mdxemtﬁmmwsmmbthahg«hﬂnb}emm@rdmyﬂlb)lmnyl) -2-
th1eﬁl_ylgx?gﬂh?ll( Zwi{n]stmﬁjrlfeﬂﬁathld& -2-thienyl)nmethyl] benzam de
4-cH16rd,R={{5-{ {404 ropyehenpadiaiXiepip&ridihylhail foyy )-@~i no} - 1- pi
tm%m%wﬁ%MWW]Zlo

i enyl et hyl ) - 3- net hoxybenzani de
L pgipedliinyl)dulfonyl]-2-

S pegson g st

4- ct{léro(rbft§§~§g‘0%§lmﬁué%hlemm}mzw%ﬁ@}11d%1@¥ﬂiai§ylbsfu%wﬂ-22-

t hoXybenzZam
thle{@ nesi tyl nmet hyl ) am no] - 1- pi peri di nyl } sul f ony

4- cﬂiglr t{ E gﬁn %Qen%l%ﬁq%ﬁaof(%tﬁ ?}gﬂ}%gfd}gﬂ){z [5- ({

thierg eﬂlg? | enyI Jmethyl) -3 - nethoxybenzani de

N RS AR I D G . onY

chlor benzamlde

4-chloro-N-{[5-({4-[(4-quinolinylmethyl)amino]-1-piperidinyl} sulfonyl)-2-
thienyl]methyl} benzamide

N-{[5-({4-[(4-tert-butylbenzyl)amino]-1-piperidinyl } sulfonyl)-2-thienyljmethyl}-4-
chlorobenzamide

4-chloro-N-{ [5‘-({4- [(4-phenoxybenzyl)amino]-1-piperidinyl} sulfonyl)-2-
thienyl]methyl} benzamide

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

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

3-methoxy-N-({5-[(4-{[2-(trifluoromethyl)benzylJamino }- 1-piperidinyl)sulfonyl]-2-
thienyl} methyl)benzamide
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3-met hoxy- N-{[5-(14-[ (4- pentyl benzyl ) am no] - 1- pi peri di
nyl} sulfonyl)-2- thienyl] nethyl } benzam de 3

-met hoxy-N-[ (5- {[4-({I- [4-(trifluoronethyl)phenyl]
ethyl) amno)- 1 -piperidinyl] sulfonyl } -

2-t hi enyl ) et hyl | benzam de 26

3-met hoxy-N-{[ 5- ({4-[ (4- et hyl benzyl ) am no] - 1- pi peri di
nyl} sul fonyl)-2- thienyl]net hyI } benzam de N-{

[5 ({4 [ (4- butyl benzyl)am no] - p| perldl nyl }

% Gi / n nzam.de N- {
plp k&’gnég %yoé@rﬁﬁé?'igrﬁéﬁ 33 metﬁﬁs)g}xybenzarr;JL de 69
b B R Sl it

N- ({5-
m@%&&{ éﬁ -{ 9[ 1di4n€1 ugwry%tjprpl}enaﬂpnqayl}}amlno) 1-
plpenﬁnml]ﬁ@lfqrw %tly@w r@ﬁbyl]] enzamide
2-thienyl } met hyl ) - 3-r et hoxybenzan de 5
3mSR (oL i 8- T o pbmilegisfaminaiyt-) ani
pipenidjnyl]swlifqet ji-2itighlyuethpliyenyargide t hi enyl | met hyl }
- 3- net hoxybenzam de N-{
4-cHlero@f 4ESF {[2:(31-Bi-ydiuordmesiepbe eyt aytinedt Inpipyrading lirod foayl} -2-
thienyl)pethylibenydrhpilal f onyl ) -2- thienyl Jmethyl } -3
- met hoxybenzam de
4-ctoroAN-G(Sof [M-({ [-mefy-1[-[44ctifl mpyhbibpbyiehaifethyl} adinp)-per i di n
plpﬁlldh%rlqkﬁmﬁ%}%%-%’hw?&(l)xh?hﬁwmﬁby| } benzar ni de
ehl or o- -

4-cHldo N5t {[oqY 1ﬂ@@%l)d@ﬂﬂl)ﬁéﬂz§lﬂhrﬁﬁlb}liaemzpﬂtp}fitdl\hdln)yli]@dﬂfdhyl}

2-thiti hméthyl|béelided met hyl) benzam de 4-enl oro-
[(4- { f, - (di fl uoronet hoxy) benzyl] amni no)

4_Ch1élmm_|c[) t{[@jmyj (gl fonyl] -2- thi enyl }
(tri 121 anig? };IrFethyl%I?ycl)“rpocl})c(l%e']auzli{/orygr-% %héenyl)m&t}gé]rblerézamlde
4 ctﬁéijo}r@ !c'{sf R@y{ [d-t@rub RS 1 UeREy Manido PR PZRANAS sulfonyl]-2-

thienyl}methyl)benzamide

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

4-chloro-N-({5-[(3-{[4-(trifluoromethyl)benzyl]amino} -1-pyrrolidinyt)sulfonyl]-2-
thienyl} methyl)benzamide

4-chloro-N-{[5-({(3R)-3-[(hexylamino)methyl]pyrrolidinyl} sulfonyl)-2-
thienyljmethyl} benzamide

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

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

N-[(5-{[4-(hexylamino)-1-piperidinyl]sulfonyl }-2-thienyl)methyl]-2-oxo-1,2-dihydro-3-
pyridinecarboxamide
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N-{[5-({4-[(4-Dbutoxybenzyl)am no] - 1-pi peridinyl}sul fon
yl)-2-thienyl]nethyl) -4- ehl orobenzam de 4-chl oro-N-{
[5-({4-[ (4-quinolinylmethyl)amnm no]-1-piperidinyl}

sul fonyl)-2- 20 thlenyl]netE | } benzam de
N-{[5-({4-[(4-tert-butyl ben gl)anino]-l-piperidinyl}su
| fonyl)-2-thienyl]nethyl}-4- chl orobenzam de

~4-ehloro-N { [5-({4- [(4-phenoxybenzyl) ani no]
-1-piperidinyl } sulfonyl)-2- thienyl]nethyl }

N-[(BEMNZ Fanﬁé -1-piperidinyl]sulfonyl} -2-thienyl)methy1]-2-hydroxyb ide
[(4 {Th-l%%@ - N ?)5 {) 1[per1 1ny ]Su tO? |yt} I uorI%r¥e)t hey fy arr%}/{r enezﬁnz11

2-hykd:80 rt [(11 ghqﬁrﬂu%k&ﬂéd%ﬁ?ﬂehgﬁmmoﬁ tﬂ?b&fayﬁmﬁif&wulz

N-({
thle eﬁlosflomat hyl ) benzyl ] am no)

N-[('S ]i[«ﬁ) lF?(glagth% ) 3 glﬁgﬁglwh;u]épﬁ_} %—gﬁﬁﬂ}i}p}ethyl]-}thioxo-1,2-dihydro-3«

pyr 1:2:\e omst hyl ) benzyl ] am no

uI fo
2-thf ﬁ E(é g\ "%’V@l%zylémmhqwend B
thiex 11L?o I’%/PX“ DEFRFROPINAS et hyl } ami no) - 1-
N-[(ﬁp{ﬁe-%b d;zlgr)glr]lo) Sl -plperlc};nylisulfonylg1 Z?tr}]l){en)yrglte&yl]] 2- ggg % %n&lgydro 3-
PYH@WW%WWI@T] no) - 1- pi peri di nyl ] sul fonyl }-2-t hi enyl ) net
% 3- net hoxybenzam de 3- net hoxy-N-[ (5-(] (i
N T Mo A b9 by B o 1-2-
thiemgil praethgll)3yhthokyhengdmide - t hi enyl ) met hyl ] benzani de
3-nmet hoxy-N-[ (5-{[4-({
4-chlorN ot £[H~([idmige[#+(friftoranehplyphephidmyiiy Batmnad)dmi no) - 1-
pipegidjmgifswionyl j}-2-shibdydmydthi}l | beRzaniiie eny| ) net hyl | benzami de
4-chloro-N-[(5-{ [4-({
1-[(8{ [(4-chtoro Benpo anehdiyel e 2yhibet Iyl fayii-Aethexiyl phipe)piraliney
| Jsul fonyl}-2- thienyl)methyl]benzam de 10
ethy#2 M -GegyRinfifGpipbddiaf 1kyliedfoyy1} 45- {[(3-

h ok hr@bRRahyiyl b leaiblaxlhem no) - 1-
met p({){ggfu dlylzyl ] sﬁ??oﬂglm?mgi?hqlcenyﬁ%et hyl % benzam de

N-{= {{hl(ﬁé@id}hmb)(pﬁserrau{ 1’>_y(]su{1fc[n41}cmarfnha@mm}tmh Pheaathy}-3-
meti@RyBéhzhiEdehy! ) - 1-pyrrolidinyl] sul fonyl

N-({5-{[4-(hexylamino)piperidin-1-yl]sulfonyl}-4-[hydroxy(phenyl)methyl]thien-2-
yl}methyl)-3-methoxybenzamide

5-[(3-Methoxy-benzoylamino)-methyl]-2-[4-(4-trifluoromethyl-benzylamino)-piperidine-1-
sulfonyl]-thiophene-3-carboxylic acid ethyl ester

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

The compounds of formula (IIT) may be obtained according to the methods described
in any of WO 01/23378, WO 02/28856 and WO 02/26733.

In a further embodiment the JNK inhibitors may be a pyrazoloanthrone derivative as
shown in formula (C) (WO 01/12609):
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2-thi enyl ) net hyl ] benzam de
4-chloro-N-[(5-{[(3R)-3-({[4- 15
(trifluoronethyl)benzyl]am no}nmethyl)pyrrolidinyl]sulf
onyl }-2-thi enyl ) net hyl ] benzagyyi de 4-chloro-N ({5-[(3-f
[4-(trifluoronmethyl)benzyl]arm no}-1-piperidinyl)sulfon
yl1-2 thienyl } methyl)benzam de 4-chl oro-N-{

[ 5- ({3-[ (hexyl am no) net hyl ] - 1- pi peri di nyl } sul fonyl) - 2-
t hi enyl ] net hyl } benzani de 20

4-chloro- N-({5-[(3-{[4-(trifl woromet hyl)benzyl]am no
}-1-pyrrolidinyl)sul fonyl ]-=Nt hi enyl "}

nmet hyl ) benzam de 4- chl-oxg-N 5-({ (3 R-3 -

[ (hexyl am no) net hyl ] .@. } sul fonyl)-2- thi
enyl ] met hyl } benzam de - N-[(5- ( [3-({
[4-(trifluoronethyl)benzyl am no} meg)hyl ) - 1- pi peri di nyl
] sul fonyl } - 2- 25 t hi enyl ) n8t hyl ] benzani de
2-0x0-N-({5-[ (4-

AR Y A B DA %) i

03/01p922)di necar boxani de N-[(5- f
[ 4- (hexyl ami no) - 1- pi peridinyl] sul fonyl }
-2-thienyl)nmethyl]-2-oxo-1 ,2-dihydro- 3-

pyri di necarb NT [ i1rio)-|I
- pi peridinyl]sulfo I
-2-thienyl Ynethyl ] : S 2- hydr oxy- N- ({5

(4-1 H H (V)
[4 (trifluoronethyl)benzyl]am no}-1-piperidinyl)sul fon
yI -2- thienyl } nethyl)benzamde N-[(5-{ [4-(h
¢ areseid)inventiop evill dowybd idlubtfaseryby the-exhinpley Whitk tihyotlin@nded to
0 di hydro-3- s pyridi necar boxam de
beh?tnﬂ\ﬁofﬁan;’\ga({s [(4- { | | o
[4-(trifluoronmethyl)benzyl]am no}-1-piperidinyl)sulfon
Exangples 2-
t hi enyl ) nmet hyl ) -1, 2-di hydr o- 3- pyri di necar boxamn de
ExaN-E( - d Sngias o _
19818i di nyl ) sul fonyl }-2-thienyl)nmeth
yl]-2-o0xo0-1, 2-di hydro-3- pyridi necar boxam de
The effect of the JNK inhibitor was evaluated in both in vitro and in vivo models of

endometriosis. The efficacy of the drug treatment in inhibiting endometriosis was tested in
two in vivo models, i) nude mouse model and ii) the rat model and an in vitro proliferative
organ culture model.

Example 1.1: N-cadherin Expression

For in vitro studies, human endometriotic cells (12Z) were used (Zeitvogel et al
2001). These cells are invasive and express N-cadherin, whereas less invasive cells have
lower levels of N-cadherin. These cells were treated with the JNK inhibitor and cells were
fixed with paraformaldehyde. Fixed cells were stained for N-cadherin and cytokeratin using
specific antibodies against these proteins, followed by second antibody conjugated to

Alexafluor (a fluorochrome). Cells were observed under fluorescent microscope and both
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to

N-({5-[(4-{ethyl[4-(trifluoronethyl)benzyl]am no}-1-pi
peridinyl)sul fonyl]-2- thienyl } nethyl)-3

- met hoxybenzam de

4-chloro-N-[(5-{[4-({imno[# (trifluoromnethyl)phenyl]m
ethyl} am no)-1- piperidinyl] sulfonyl }
-2-thienyl)nmethyl] benzam de 1-[(5-{

[ (4-chl orobenzoyl ) am no] net hyl } - 2-t hi enyl ) sul fonyl | - 4-

phas% cepﬁas?ﬁgiépgr 0l 615' glicbuéf% éljé)féﬂ( flg ]] Ifegres?r}ts ;Dhe {elemo@ssmn patterns

of Jy&n&msm?am Q¥ lchderinojnTeidly | denku wmang @lls awitloxiyé aNK  inhibitor
decrpase@ ﬁhﬂy grrapising) pf Netadbrrin (g ), showingythat. tris pathwst isyingglved in

the k%éHaéh% [og %h%’}(%/ t% %ssfbggﬁdgﬁﬁr %?%]léf’tm ﬁﬁ%f;] §:/ onhetnosm On the

othel Ay, Gpréﬂit&f?]ﬂ cytakichyin] 4 hiagker Bor eplihallal pells was not altered following
nmet hoxyb

the BoquTABHAORy SOENSBY AHENs) THt MNYS et avlpendpmeisg il are
affecetg@¥% %?ﬂt@{fh Ry ek ﬂﬁﬁ&?r NSherdds eglthehal cells are not affected. Thus,

I ophene- 3- car oxyllc a et hyl ester
by bedki{rds thé SKopebhvi4y4 tHehiexasiariropsrpespssoagited With lehdernétepsis can be

1{ hien-2-
Spec&é‘ﬁ’b EX?# rﬁ%&l}ﬁ%l%eave(ry Pﬁfﬁ?})ﬁ(égﬁéﬁgﬁ@?rﬂggog%cor di ng

to the nmethods described in any of WO 01/23378, WO
Exa%@&amug@mo\a&wdgﬁ?ss. In a further enbodi ment the

) I nhi |ftor sI rra%/c) e(s@p%rl;aiglﬁggnt hrone derivative as

shown in formula

F Uy S Shaistua WS HARISIA CFIeBiOB 7y g Bt e Stablish the
d1se£s%r g@ijuﬁer("fr\ﬁx &\ 2&%’? O 804 en&‘!)rﬁlh Nach>1'dp§1EsV))bé1n-EHefrom normal

invention w now be il lustratéed
voltﬁte&rmbIeﬁOMem‘hmesrlmm pétiehie nkerd cubinto small p1eces and cultured in the
presence of estradiol for 24h. Treated tissues, were injected either subcutaenously or
intraperitoneally into ovarectomized nude mice with estradiol implant. Within 2-4 days of
injection, ectopic endometriotic lesions developed in animals. Treatment with either
progesterone or a JNK inhibitor was started 10-12 days following the injection of tissue.
The compound was administered at a dose of 10mg/kg and 30mg/kg/animal for 30 days.
Earlier work using this model has established that progesterone treatment prevents disease
progression, hence this was used as control. Following the completion of treatment, animals
were sacrificed, lesions developed from the transplanted tissue found in both subcutaneous

and intraperitoneal sites, were measured (both size and number).

Table 1 below, illustrates the results of studies carried out as described above. The
JNK inhibitor at a dose of 30mg/kg was effective in regressing the established disease in

50% animals compared to progesterone treatment. The mean lesion size was also reduced
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for Endonetriosis The effect of the JNK inhibitor was
evaluated in both in vitro and in vivo nodels of io0
endonetriosis. The efficacy of the drug treatnment in
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eratrn using specific antibodies
relevaféd fﬁ)‘é‘treﬁth%stﬁe ptu@ke diysasef ol | owed by second anti body
conjugated to - Al exafluor (a fluorochronme). Cells were
observed under fluorescent m croscope and both 73
phase contrast and fluorescent pictures were taken.
Fig. 1 represents the expression patterns of
cytokeratin and N-cadherin in these cells. Treating
cells wwth the JNK inhibitor decreased the expression
of N-cadherin (Fig.1l), showing that this pathway is
involved in the regulation of N-cadherin expression
and invasive activity of endonetriosis. On the s other
hand, expression of cytokeratin, a marker for
epithelial cells was not altered following the
treatment with the conmpound (Fig. 1). This shows that
only endonetriotic cells are affected by treatnent
with the JNK inhibitor, whereas epithelial cells are
not affected. Thus, by blocking the JNK pat hway, the
i nvasi ve properties associated with endonetriosis can
be specifically inhibited and thus be very useful for
treating endonetriosis. 10 Exanple 1.2: Nude Muse
Model Human endonetrial tissue was injected in
ovarectom zed nude mce to establish the disease
(Bruner-Tran et al 2002). In brief, endonetria
bi opsi es obtai ned from nornma
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30 ng/ kg x 30 days TBP-1 (control) 60 % Decrease No
change 5 ng/kg x 30 days 76 |In another experinent in
nude m ce, human endonetrial tissue was obtained from
endonetriotic patients, and cultured in the presence
of either estradiol alone, ®tradiol plus medroxy
progesterone acetate (MPA) or JNK inhibitor for 24 h.
Treated tisses were then 5 injected either

subcut aneously or intraperitoneally into ovarectom zed
mce with estradiol inplant, Wthin 2-4 days of

i njection, ectopic endonetriotic |esions devel oped in
animals. At 10-12 days follow ng injection of tissue,
t [ie afdthert expesimbriginnmudet fnice] htvanan MBAombtoiak fissug Nikas obtained from
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One week after the confirmation of the tissue
effedive &t traasinig, antlfoe ateventing epdpmediosist ed. The control group
received the vehicle only. The JNK inhibitor was
adm Nk, St er rally (po) at doses of 10ng/ kg and 30
Exa ’gﬂ%bm Treatment with JNK inhibitor was

conducted for nine days, animals were anaesthetized
2Bhdometriosis was induced in rats as described earlier (D’Antonio et al 2000). In

brief, autologous uterine horn fragment was transplanted onto the inner surface of the
abdominal wall in rat, Three weeks following transplantation, the size and the viability of
the engrafted tissue was measured. One week after the confirmation of the tissue
attachment, treatments were started. The control group received the vehicle only. The INK
inhibitor was administered orally (po) at doses of 10mg/kg and 30 mg/kg per day.
Treatment with JNK inhibitor was conducted for nine days, animals were anaesthetized 2hr
following the last treatment and blood samples were collected. Surface area of the
endometriosis-like foci was measured, endometriotic-like foci flushed with PBS and

contralateral uterine flushing was also collected for measuring cytokine. The endomeétriotic-
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horn without any lesion. The effect of the I NK

i nhibitor on the cytokine Ievels was determ ned in the

rat s nodel (see Exanple 1.3). The results denonstrate

that treatnment with the JNK inhibitor reduced the

| evel s of inflammtory cytokines, IL-12, INF-y, IL-10

and MCP-1 in the endonetriotic foci (Fig. 3). These

cyt oki nes have been previously reported to be el evated

in peritoneal fluid of wonen with disease. In the

contralateral horn, the JNK inhibitor was w thout

effect on the cytoline expression (Fig. 4). In

addition, inhibitor treatnent increased no NK cel

activity conpared to the vehicle treated group (Fig.

5). A reduced |ynphocyte cytolytic activity has been

observed in wonmen with endonetriosis. Therefore, these

results suggest that an increase in the NK cel

cytolytic activity due to the JNK inhibitor treatnent

may contribute to the elimnation of ectopic

endonetrium Further, these results with JNK

i nhi bitors suggest that the effects of the inhibitor

may treat the diseased tissue without 15 affecting

portions of the uterus or peritoneal cavity wthout

di sease. The inmune systemof the rat in this nodel is

i ntact, suggesting that if nolecules had as a primary

mechanismto affect only an i mmune-nodul at ed pat hway

of the host, that the
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effects of the nolecules in this nodel should have

been stronger than observed in nude mce. In fact,

these results from nude nouse and rat nodel s suggest

an inmportant activity of 20 the nolecule directly on

the endonmetriotic tissue or’8§n imune cell popul ations

that remain in nude mce. Another inportant

di stinction of the rat nodel is that intact myonetri al

and endonetrial tissues are surgically resected into

experimental animals. Taken together, results from
ExahPfSf4l 40 VB DoV heiBios BO bRAE Lsbgase inhi bitors

rch target JNK pathway are i nvolved in

endonetriosis and can be effective agents for = _
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mice. In fact, these results from nude mouse and rat models suggest an important activity of

the molecule directly on the endometriotic tissue or in immune cell populations that remain
in nude mice. Another important distinction of the rat model is that intact myometrial and
endometrial tissues are surgically resected into experimental animals. Taken together,
results from these two model systems show that kinase inhibitors which target JNK

pathway are involved in endometriosis and can be effective agents for treatment of disease.

Example 1.5: Proliferative Organ Culture Model
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ti ssue, washed and incubated wth secondary anti body
for one hour. Proteins were 20 visualized by
chem | um nesence (Anmershan) and autoradi ography. As a
negative control, identical blots were incubated

wi thout a primary antibody. 7Results showed that the
nor mal human endonetrial cultures were sensitive to
MPA treatnent, in contrast to endonetrial cultures
obtai ned from endonetriosis patients, which failed to

R A R -
donsepiuldtiont(sio hiztdWPf vedonic@Sbsis)eed ifivnt WemeH Mith RSgically confirmed

obtai ned from endonetriosjs patients and maintai ned
endpmetrigais chifarpred sopsstiavasebtaingdhPrier tedronspland theeyss of human tissues

L > t hat ) Sl . .
vas TSGR o kPR o0l RLBLRSBAY ) ot o
the ProgstioanfiHpmen Sobjettbe re- est abl i shment of

VB ometral awses BererGaseeied i HRU ST Bl M) Anhir] Oeces of
sl B RElmnt Aoy e e S Th BByl (ol gt wee

maiathined . tofRepf T hisrarB7ADC .in LMVB/F- B8meAQGE)h sebihicapblemerits. Tissue
1993) Int.

. t al. J.
trea%}qﬁlgseggsﬂllqlmg(ggg g(%-?ast%%(i ga?r}p:\}/l@ )YP,II?SQ g)faqgg'stelgggﬁt( ¢ oy E plus medroxy
YT e g —
for B} bbaygyn E1@9¢ unfill the ihizB4i8s of Ekprtinvamtad tconditipny, 200K )inhibitor was

usect%?gggotrnicgrg?@ﬁf% Z)?%?% %ﬁﬁga?ldg{mgl v:vais \%%&8 8@% cc%%%t?ﬂio%i o? 50, 100 or
250bp@xtil.Steril. 59, 511-515 15 Yoshino et al., (2004)

J Reprod Inmunol. 52, 306-11 Zeitvogel et al., )
( dediy wamcoliegted from, orgaw cuig@os Bl sPref@Dp®GYns quantitied using the

Coomassie Plus Protein Assay (Pierce) and 20ug total protein subjected to 10% SDS-
PAGE. Proteins were transferred to PVDF membrane and blocked in PBS with 10% non-

fat milk and 0.05% Tween-20. Blots were incubated overnight at 4°C in PBS/Milk/Tween

with a primary antibody recognizing human MMP-3, which is a marker for endometrial
tissue, washed and incubated with secondary antibody for one hour. Proteins were
visualized by chemiluminesence (Amersham) and autoradiography. As a negative control,
identical blots were incubated without a primary antibody.

Results showed that the normal human endometrial cultures were sensitive to MPA
treatment, in contrast to endometrial cultures obtained from endometriosis patients, which
failed to regress with MPA alone. When a JNK inhibitor of formula 1 was combined with
MPA treatment, the sensitivity to MPA was restored in the cultures obtained from
endometriosis patients and maintained in the cultures obtained from normal volunteers.

These results indicate that co-administration of a progestin with a JNK inhibitor of

formula 1 would treat and prevent the re-establishment of endometriosis.
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preventi on of endonetriosis in an individual, wherein
Gis a pyrimdinyl group. to 1, is Cl-C6-al koxy, or an
am no group, or a 3-8 nenbered heterocycl oal kyl ,
containing at |east one heteroatom sel ected fromN,
0, S; R is selected fromth& group consisting of
hydr ogen, sulfonyl, am no, Cl-C6-al kyl, C2-
C6- al kenyl, C2-C6-al kynyl or Cl-C6-al koxy, aryl,
hal ogen, cyano and hydroxy. 2. The use of the JNK
WO 0bisbyipr of Fornmula (1) according to claim1l1, wherein
said JNK t5 inhibitor is adm nistered in conbination
wWOWoBagyhor mal suppressor. 3. The use of the JNK
i nhibrtor of Formula (1) according to claiml or 2,
p9p sai d hormal suppressor is selected fromthe
“Kzﬁgﬁgy%%nsisting of a GhRH antagoni st, GhRH agoni st,
se inhibitor, progesterone receptor nodul ator
W03‘6fil)/lir%%n:ﬂestrogen receptor nodulator. 83 4. The use of
i nhi bitor of Fornmula (1) according to any one
“K%Qﬁé%ggns | to 3, wherein the JNK inhibitor is

inistered alone or in conbination with other
W@@Wﬁ@ty drugs for the treatnment of

riosis-related infertility. 5. The use of the
“Kﬁﬁﬁggﬁﬁibitor of Formula (1) according to any one of
clal 1to4, 5 wherein R is Hor CI-C3 alkyl. 6.
“K%¢Qi£§8 of the JNK inhibitor of Fornula (1) according
““§¢%Z%%§one of claimse 1 to 4, wherein the JNK

or has any of fornmulae (la), (la") or (Ta"): H
WO@2’>§6%'3NCN S/ NN\LR/ SN (la) N(la) ~N NOCNR

WO 03/018022



S\ ~L (la") N 10 wherein Rl is selected fromthe
group consi sting of hydrogen, sulfonyl, amno, C -C6-
al kyl, C2-C6-al kenyl, C2-C6-al kynyl or Cl-C6-al koxy,
aryl, hal ogen, cyano and hydroxy; L is an am no group
of the fornmula -NR3R4 wherein R3 and R4 are each

i ndependently from each other8H, Cl-C6-alkyl,

C2- C6- al kenyl , C2-C6-al kynyl, Ci-C6-al koxy, aryl, 15
het eroaryl, saturated or unsaturated 3-8-nenbered
cycl oal kyl, 3-8-nenbered heterocycl oal kyl, (wherein

sai d cycl oal kyl, heterocycl oal kyl, aryl or heteroaryl

q% may be fused with 1-2 further cycl oal kyl,
e%erocycloalkyl, aryl or heteroaryl group),

Cl - Co6-al kyl aryl, C-C6-al kyl heteroaryl,

C2: C6- al | . aryl - C6- al.kenyl heteroaryl,

k2L§B9§Pb§ﬁ§Fm§P§F?f%%pgg@gbkynyl het er oaryl ,

Cl - C6- al kyl cycl oal kyl, Cl-C6-al kyl 84

het er ocycl oal kyl, C2- CB- alke I cycloalkyl

C2- C6- al kenyl heteroc Ey - alkyn

cycl oal kyl , C2- C6- ik} et eroe cIoaIkyI & R3 and
R4 may forma ring togegthe f'th tge_nitrogen to which

they are bound. 7. The USe of the JNK inhibitor of
Formula (1) according to any one of clains | to 6, 5

whereln R g Ixdsgen; &)rﬁ%ﬁm isBieR! W ogﬁcaqryorawwe forms as

group and RA%i s™'sel ected From t group consisting of
( Cienfitjoradrky diasEieofferaldagl itargbemate forms, as well as pharmaceutically

Sr Ca At SRR dhey TGRS o2 s Top e Heatment andor
ﬁ(ﬁ&%ﬁBﬁ df erﬂéﬁ{eﬁ%sﬁ@’ﬂn an8ndivia8all$Bein t he J NK

bitor of Formula (1) according to any one of
clalns | to 7, 10 wherein R3 and R4 form an
opt@ drepyrymislingd graupt ed pi perazi ne or a piperidine or a
nDrphoIine or a pyrrolidine ring together with the
n|tr n . ' .
opt BRaCE PR B0 ah AR LEp Y 2008 pRIReRRA) cloatkyl, containing
cons ekt dig Iﬁer@toﬁﬁel&bﬂe& lﬁ;om W20C8: al kenyl ,
C2- C6- al kynyl , C1-C6-al koxy, aryl heteroaryl

saturated or .unsaturated 3- ered c
S S e SR BF BRyBIcoa RN LRGeS gl e, C1-Coalkyl, C-

CyCdIGQaﬂl(é‘r}S'Il,' C,-Cg-alkynyl or C;-Cs- alkoxy, aryl, halogen, cyano and hydroxy.

2. The use of the JNK inhibitor of Formula (1) according to claim 1, wherein said JNK

inhibitor is administered in combination with a hormal suppressor.

3. The use of the JNK inhibitor of Formula (1) according to claim 1 or 2, wherein said -
hormal suppressor is selected from the group consisting of a GnRH antagonist, GnRH
agonist, aromatase inhibitor, progesterone receptor modulator and an estrogen receptor

modulator.



10

15

15 heterocycl oal kyl, aryl or heteroaryl groups may be

fused with 1-2 further cycl oal kyl, heterocycloal kyl,

aryl or heteroaryl group), Cl-C6-alkyl aryl,

A - C6-al kyl heteroaryl, C2- C6-al kenyl aryl,

C2- C6- al kenyl heteroaryl, C2-C6-al kynyl aryl,

C2- C6-al kynyl heteroaryl, C1-86-alkyl cycl oal kyl,

G - C6-al kyl heterocycl oal kyl, C2-C6-al kenyl

cycl oal kyl, C2-C6- al kenyl heterocycloalkyl,

C2- C6- al kynyl cycl oal kyl, C2-C6- alkynyl

he k .

of ﬁ"ﬁ%?% 19121 Q?él)ﬁ\glg é%lglal?or C;E?gorglﬁlﬁa @2 rdl{&jtd QIW’ Btlé 8% claims 1 to 3,
Vmﬁ/héﬂeﬁl theiB\IIS éhtdbit@dis faﬂﬁﬁilnst%fed dlone Mﬂln camiBn&tidbwithMther fertility

OR-0O dn S (a) (b) ) FHn /[2Vn S R5 -NNR
I\Fi@ngQf Ilhff_tr??thPtF@Ef ePFi‘EIB‘j’mPé‘f rfleted\}ﬂg‘it’éﬁ% nis 1to

10, preferably 1 to 6, R5 and R5' are independently

§e*rﬁ%&§doﬁ {h@ ”h\ﬁ@?rhuﬁw}%'f FBﬁQﬂhmea&rogam%fooa&y SHeloT@ladths 1 to 4,

al kyl, aryl or hetero-aryl
alwymear&\méhdrCHCQBRalkyl heteroaryl. 5 10. The use
of the JNK inhibitor of Fornula (1) according to any

6gn§h€;,o Lsecﬁ{ﬁtihgs%z ?qlﬁpi@r\g% L&l 1& I(H gcc%ﬁﬁi %{o‘_éjq)il or(ngrgf (: a)nlﬂls 1to4,

(f Whetehiethe INKNinhibitdr had ah§ of Bsrafueieaidd)y(14) be (187’):and

N

(1a)

(ta™)

wherein R! is selected from the group consisting of hydrogen, sulfonyl, amino, C;-Cs-
alkyl, C;-Cg-alkenyl, C,-C¢-alkynyl or C;-Cg-alkoxy, aryl, halogen, cyano and
hydroxy;

L is an amino group of the formula -NR’ R* wherein R® and R? are each independently
from each other H, C;-Cg¢-alkyl, C,-C¢-alkenyl, C,-Cs-alkynyl, C;-Cs-alkoxy, aryl,
heteroaryl, saturated or unsaturated 3-8-membered cycloalkyl, 3-8-membered
heterocycloalkyl, (wherein said cycloalkyl, heterocycloalkyl, aryl or heteroaryl groups
may be fused with 1-2 further cycloalkyl, heterocycloalkyl, aryl or heteroaryl group),
C;-Cs-alkyl aryl, C;-Cg-alkyl heteroaryl, C,-Cs-alkenyl aryl, C,-Cq-alkenyl heteroaryl,
Cy-Cg-alkynyl aryl, C,-Cg-alkynyl heteroaryl, C;-Cs-alkyl cycloalkyl, C;-Ce-alkyl



5

10

15

20

R5 and R5' are independently selected from each ot her
fromthe group consisting of H 10 C1-Cl O al kyl, aryl
or hetero-aryl, O-C6 alkyl-aryl and

Cl- C6-al kyl -heteroaryl. 11. The use of the JNK

i nhi bitor of Formula (1) according to any one of the
preceding clainms wherein the K inhibitor is: 86

1, 3- benzot hi azol - 2-yl (2-{[ 4- (nor phol i n- 4-yl met hyl ) benz
yl Joxy}pyrimdin-4- yl)acetonitrile. 12. A
pharnaceutical conposition conprising a JNK inhibitor

of F% erac %logi %%k@g c18%1{?§91mcl’-c Q%IE%fMeterocycloalkyl, Cy-Ce-

SUppPress Frace

eXClaﬂ{Jﬁh@I cycﬁ)a]lajl Gﬁeé-ﬁﬂ’@ﬁﬁ&@wﬂbdy@:walk@@mOSI tion
according to claim 12, wherein said hornal suppr essor

i's selected fromthe gro si.sting of
ant a3 P 4gE18 Bether A QT teRHp B Bibtegriney are bound.
progesterone receptor nodul ator and an estrogen

7. ePRPLQY ofMAY! ASRinhid#or &heorﬁﬁw gﬁf gwi)gcﬁ% & AP BHE | bf @Mims 1 to 6,

according to any one of clains 1 erein sa
JNihireri Bi {sdrydragen or a methyl or ethyl or propyl group and R*is selected from the

1, 3- benzothlazo ( th
yI ?rougd:oz}%f/t}rﬁlp 16%9 ik){h ?‘, aél?yg ﬁ‘u“flr Gis ég ari?yl 1'1)él[e)roarylZ cycloalkyl,
heterocycloalkyl, aryl or heteroaryl and 4-8 membered saturated or unsaturated

cycloalkyl.

8. The use of the JNK inhibitor of Formula (1) according to any one of claims 1 to 7,
wherein R* and R* form an optionally substituted piperazine or a piperidine or a
morpholine or a pyrrolidine ring together with the nitrogen to which they are bound,
whereby said optional substituent is sclected from the group consisting of C;-Cg-alkyl,
C,-Cg-alkenyl, C,-Cg-alkynyl, C\-Cg-alkoxy, aryl, heteroaryl, saturated or unsaturated 3-
8-membered cycloalkyl, 3-8-membered heterocycloalkyl, (wherein said cycloalkyl,
heterocycloalkyl, aryl or heteroaryl groups may be fused with 1-2 further cycloalkyl,
heterocycloalkyl, aryl or heteroaryl group), C;-Ce-alkyl aryl, C-C¢-alkyl heteroaryl, C,-
Ce-alkenyl aryl, C,-Cg-alkenyl heteroaryl, C,-Cg-alkynyl aryl, C,-Cs-alkynyl heteroaryl,
C1-Ce-alkyl cycloalkyl, Ci-Cs-alkyl heterocycloalkyl, C,-Ces-alkenyl cycloalkyl, C,-Cs-
alkenyl heterocycloalkyl, C,-Cg-alkynyl cycloalkyl, C,-Cs-alkynyl heterocycloalkyl.

9. The use of the JNK inhibitor of Formula (1) according to any one of claims 1 to 8,

wherein L is selected from:



85

wherein n is 1 to 10, preferably 1 to 6,

R® and R’ are independently selected from each other from the group consisting of H,

C1-Cy alkyl, aryl or hetero-aryl, C;-Cg alkyl-aryl and C;-Cs-alkyl-heteroaryl.

5 10. The use of the JNK inhibitor of Formula (1) according to any one of claims 1 to 9,

wherein L is selected from:

wherein n is 1 to 10, preferably 1 to 6; and

R® and R’ are independently selected from each other from the group consisting of H,

10 C1-Cy alkyl, aryl or hetero-aryl, C{-C¢ alkyl-aryl and C;-Cg-alkyl-heteroaryl.

11. The use of the JNK inhibitor of Formula (1) according to any one of the preceding

claims wherein the JNK inhibitor is:



86

1,3-benzothiazol-2-yl(2-{[4-(morpholin-4-ylmethyl)benzyloxy } pyrimidin-4-

yl)acetonitrile.

12. A pharmaceutical composition comprising a JNK inhibitor of Formula (I) according to

claim 1, a hormal suppressor and a pharmaceutically acceptable excipient.

5  13. The pharmaceutical composition according to claim 12, wherein said hormal suppressor
is selected from the group consisting of a GnRH antagonist, GnRH agonist, aromatase

inhibitor, progesterone receptor modulator and an estrogen receptor modulator.

14. The pharmaceutical composition according to any one of claims 12 to 13 wherein said
JNK'  inhibitor  is 1,3-benzothiazol-2-yl(2-{[4-(morpholin-4-ylmethyl)benzyl]-

10 oxy}pyrimidin-4-yl)- acetonitrile.





