1 DERI VATI VES OF 2-PYRI DI N-2- YL- PYRAZOL- 3( 2H) - ONE, PREPARATI ON AND
THERAPEUTI @@Q@@MZ{@E% AS H F ACTIVATORS The present iptveRR28B0ofR808S to

novel substitute ropyrazol one derivatives, to their preparation and
to their therapeutic use as activators of the transcription factor H F.
Hypoxi a-i nduci bl e factor (H F) (H Fla) |% a transcription factor that is
constitutively expressed in all tissues. 'This protein was di scovered in
1994 by Geng%VAWMEﬁ@FQd"S’RlEIMQ ‘dn-F’t Qu (@ mrQNEeﬁ’lmeaAtﬁomhe EPO
gene. Herdentrfregﬁﬁ position in
the EPO pronoter, Ty POXt & T eSpotrSe Jgﬁt (HRE) and
which is a site of binding of the proter n HI FI allow ng transcriptional
activati onTbé pERent imhentionfrelates chE)VBF&ltsbmtﬁem:bydrrasyraicﬂmd derdtabicespio thelire

than 7 Er%éa%‘ﬁgﬁﬁnd #‘&erﬁer&%}%c@ég%g%lcﬁv tc?rg%? hrlﬁ @%F@% V%%cﬁcir _or) or

GI'M (gl uc transpor transcri |ona at the
mni muma 15 het erodr mer for med fromthe protein HI Fla or -H F2a and anot her

conet tuti VR ARbOEpER e SIEE LR W Mandhpioh el LIS cppetives

transcri pt expressedph el trssgasl Eihlsq:moiem W8S discateeed in 1994t tbLeGaegngemerizal-ﬂlEInga

' t t 20Und
Do congb s ho e dob s S0Ee B 00 LBkl LR 1R,
- m nutek). ifhite d@gcecﬁrag |3bnoofsrhblh omsthe H?eP@yMomm;dr,aWhmh béarbll thé reanuy HrﬂpEQré,

L 5?]2?]0} io\r/ﬁs \RAOR% HF%lehpgﬁﬁ%q ;\g@ﬁ s ?‘ﬁ ﬁhﬂgg ﬁlqrg%ff{gerg‘ﬁlﬁg al!owmg

hydr oxyl at tramscaptianas abir\mﬂolmg)f(ﬁP(D h@helaaftérll, e HREL seqisncpredaio (1034t on

252001 2 et D HELAY, bd 858 L N HEDHE LRl Sl 050 7 o

are subj ectghtose tnarg#poherpdm él'Amchaemrmiromﬂlemnplex HHF2& iss ahahé omiptium a

ot her 1 ante PO ARt bt B4 BRAST, AFILTER AR%eCAR BRGRer SFRPHL b eus

and act i vanBNTh@drmetigrkgewn gsnidgh1 ontmklu'ﬁcmgbnsmtlgivellyyamlxs;tablySaxbmsséfalmcéuause

f [ f H F2 h [
ot 2t ARk BaB e Pl R8P Lo MBS o B,
especi al | yHR1a prhssy irothy Icalis, eviabinis thei the mitingdsctéd1l and 643. 2 The

conmpounds according to the present invention correspond to fornula (1)
bel ow. R2 R represents a group -S02-NR3R4, a hydrogen atom a

hal ogez0 a’a Underangmrmlrpaxyger}l @(oﬁﬂlrtrﬁﬁ?, alhkyprotedn ¢iBlp is CERBY degraded Qhgi-H&0d- R4;
R3, R4 R5 . .
ot er ocyc! 3arRYESh Al SeRERERTHAR iy worpvipiga R ISR GRS gdspectivey. on

10- W ( C3- Chitiped dé2 lanti, 568 gna ppolined 0%| andasy Tt derpthe Huredre farmisyWith &R HesE - W

aryt et epiaptese o 2 s o eGER) Thish Bt Byar BlRt el Wia Hheitea

on at | east_mdarepmmmvmlt Jaassotibiedatithl @alsruuromGg&d)srmldhuemltsohmdeg‘rémm

) it - BP B 8¢ Bess g AR, lsBeiRome; Sksiem inch Bioeet. dafiesuirare

C5) al kyl , aub;qcaem) {6 unigit |h§ppoxrajrsoluqemra0¢-m11cﬂ5) HIkgd agaroOtohGdr Qegrabiéy by @EOUPS

02O 05) Shithenes bR, oSN8R 50 S ORI b IS RE 15208 o

het er ocycl el HiIfF| cogrptexpio trhhefesmtdtkgrrmnleuﬁ@ndﬁpﬁ!ﬂase thgiradrgblegsiesone ni trogen
atom this atommay optionally bear a substituent chosen from groups

. (C1-05)al kyl, R2 represents a hydrogen atom a group

-(Cl- 0%) al mnhoum fdgto hyppox{Cs-18& nadik b esee OF 4Lty o thylp,rotarngﬂ-ﬂﬂpd and HIF20r

ooy BBt o, HiahPas i R SRl SRV Shaarg X e tar

that: o n swpiiestien] sspgcially v phpsmhdﬁlaﬂnrﬁ@(th)amsgﬁmsmm(%@ﬂ) aI kyl ene-
optionally substituted with a group chosen from groups -(CH2)n-0O2R5 and
groups -(CH2)n-(CO NR5R6, with n as defined above and R5 and R6 as defined

bel ow; or PBer@dtjrr)rc acrgemug drr(eﬁéd%\)raudelmeédtyh@m@e sta@rlrE&rofmn@f tR4 prdteih MiF1gh

may be,identic [ dr ere resent i nde end of each other, a
hydrog:e af o 613”:3 lCS(f[S éfe‘gﬁ aenity i 49 n}? %%ﬁ&r%’igr‘ﬁwem@"group
-(Cl- 5 (C5)alkylene-0-(C1-05) aI kyl, an aryl, a group CH2-aryl, a

het eroaryl, a heterocycloal kyl,. a group -WO—I, a group -WCHO—I—CHZOH, a
group -WOO2R5, a group -WNR5R6 or a group -WO-(CH2)n-aryl; the said
groups -(C3-C6)cycl oal kyl and heterocycl oal kyl being optionally substituted
10a on at | east one carbon atomw th at |east one group chosen from - (Cl-
C5) al kyl, a group -(Cl-05)al koxy, a hydroxyl function, a group -WNR5R6 and
a group -WOQ2R5, in the case of the groups -(C3- C6)cycloal kyl and




group, with Wand n as defined previously and R5 and R6 as defi ned bel ow
and it beihpp podwoessd that when R3 and R4 are identi qaET/ARIENNEEIEN be a
hydrogen atom (ii) or alternatively R3 and R4 form together with the
nitrogen atomthat bears 20 them a heterocycloal kyl group, optionally
substituted on at Ieast one carbon atom.and/or, where appropriate, on at

et e 1 0000 ok el bR AT B R PR T

i denti cal F@ dlfHerent represent, independently of each 25other, a

hydr ogen a rou l®5)alkyl or a group -(C1- 05)haloalky| with the

excl usi on of tfhe gonpounds

4- benzyl- 2- ﬁ i n-2\y1)#1, 2- di hydr o- 3H pyr azol - 3- one

4- (2, 4- di cRltor ob zyl) <2- ( yridin-2-y1)-1, 2-di hydro- 3H pyrazol - 3-one

4- (4- met hoxybenzyQ) - 2- ?pyrldln 2-y1)-1, 2- dlhydro 31-1-pyrazol - 3- one

- (4-bronobenzyl)-2-(pyridin-2-y1)-1,2-di hydro-31-1-pyrazol - 3-one

-(_yridiHUZUW%D-4[2-(trifIuoronethbeenzyI]-l,Z-dihydro-3H—PyrazoI-3-one
(4-chl orobenzyl) - 2- (pyridin-2-y1)-1, 2-di hydr o- 3H pyr azol - 3 one

- (
(
(
(
(

( 3- et hyl b%rﬁ%’ﬁerﬁsépﬂfwﬂl%o? 3'.3?4132*‘3/6‘ oL@ 99?8 oﬂegrOLlP
chl orahgpEy. ﬂ-:)S)a?M reaygrbdp DEB;E- br ég?odibl loysliror R, R HEORS Bemg @&s defined
4- et hyl benzyl ) -2-(pyridin-2-yl)-1,2-di hydro- 3H pyrazol - 3- one
3- chl orksfd¥zy1) - 2- (pyri di n- 2-y0-1, 2- di hydro 3H pyr azol - 3- one
-(4-tert-butyl benzyl)-2-(pyridin-2- yl) 1, 2-di hydr o- 3H pyr azol - 3-one
-benzyl-5-net hyl- 2- (pyri di n- 2- yl% 1, 2-di hy dro 3H-pyrazol - 3-one
S et hyl 4. (1. pRATSTrERaR PBIepAGRR BIopE) 50t SoE IR GRS P G0 he
4- benzyl- 2y bessiyerRyikidi B- Zgr¥do - Sy b- yrau 'lwafetbr PY bazfbus- ONE
4- {144 (d ie'?cr:]y a(rjﬁyﬁo) pxenyf I%{at‘a%gg g@ymet hyIJg i rid in- -yl)zg:r 2-di hyd
r o- 3H pyr aderogycletey), argraug o feiREe BA QTB‘HFMWEQéI‘ig{ SR&y exist in the form of
bases or salts, it i CRmPOMIISh&Erdapfi THh@ hdtbrddgMbaRyli Brdubs SbéiRgeo ly

salified with aC| ds or basés, especially pharmaceutically acceptable acids
or bases. They ar 8ubsiitvied onet least Pﬁeﬁrb&&o@tf’mdﬁﬂb%ﬂ least %Wﬁ‘-@ﬁ“tfi%’ﬂtrﬁhﬁé?'i of

the invention. Thegg $alo §n %t&n@dé%bénglﬁé)ﬁlk r%ﬂﬁfp@d-(mid‘s)al leneO (C1-
pharmaceutically acceptabl e aci ds but the salts of other acids t at are

usef ulld for exanplC®)alkdr gromnst yiGIgCaIaIkaXHI & iMYgroxHe festipBuERURSt -FaIR(R1r a
(1) also form partcsikfing ciaeithbith, gfdlipshe( @mmwm@qeo@ (t:@rwélﬁyl(é;)oua@y

al so exist in the form of Pb1 drates or solvates namaﬁ% n f or m of
associ ati ons or co@ﬂpﬂéﬁ)@hﬂeﬁﬁ?ﬂﬁiwgm“pﬁms@ﬂ&ﬂ&5 Y'e@[ﬂ”é@ HIRRG AnG
solvent. Such hydrgigs -80JrsUng@tes also formpart of the invention. 15The

vari ous tautorrerlc forms of the conmpounds of fornula (1) also formpart of
the invention. (i) being yedersioed thatsygreitis G h?"ﬁ’é"’Vﬂ%Wl%ﬁ’Pﬁ dheysgig group

uni foryp test procesmpfiGihg tatelcdit 8RE afgRnt thy akeh ansplpabediydess a
conpl enentati on of the anmount of HI F1-al pha protein in the nucl eus of
cell's, preferably sHERitgent chosesfram 9qu@§1(8 %#HeYlsaid cells with one or nore
test corrpounds whi ch consists in: (a) i nocul ating, preferably in 384-well
plates, the said cells in a suitable culture medi um preferabj(ﬁ?sl%foetal

cal f serum (abbR@veripeRNt®a hydrgpen pipm. aaePr] -(HeLrakY!, e srpBulial Sp)alyiene-
sui tabl e C@Q@qtttzﬁ)éﬁ(woa draup"" rﬁdrﬂ(b@tdagalﬁﬂl bug qrvld@ongl 5 rdUpe Y SHOMNHRS

inoculated in the sa ture nmedi um_  preferab he test conmpounds are

di | ut & i nore Q%UFGQ‘C@(¥$5$%6N%§?H6 '%@W@@Pﬂ@epﬁhs prepared in an

i ndi cator at about 37C, advantageously for about 6 hours; (d) Iysing the
cells with a lysis buffer containing a chem | um nescent subst rate for

bet a- gal act §sinaagerstood that: (e) incubating in the absence of light,

before readi ng anghABAR4IO] NG 3:ne 151 umi nescence, which is a function of the

bet a- gal act osi dase activity.
o Wis
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4- (1, 3-benzodi 0xol-5-yl met hyl ) - 2- ( |d|n 2- 2- di I o- yrazol 3-on
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4

30 (i) a group -(C1-C5)alkylene-, optionally substituted with a group chosen from
groups -(CH2)n-CO2R5 and groups ~(CH,)n-(CO)NR5RE, with n as defined above
and R5 and R6 as defined below; or '



The conpounds according to the invention underwent a screening test

accor di ng Wo pheoogeseas defined above. 201 n the cont eXCOFRIGOPOEZRM
i nvention, and unl ess otherwi se nentioned in the text, the foll ow ng

definitions apply: - a halogen atom a fluorine, chlorine, brom ne or
i odi ne atom - an al kyl group aél near or branched, saturated

aliphatic group whi ch tain 2,73, 4 or 5 carbon atons
(abbrevi at ed ag“&wggﬁ@ﬁ@w%%q "€s t hat may 25 be nentioned incl ude,

as (i) groupo- Gi:mhkayRA the met hyl group, as (ii) group -Cal kyl, the ethyl

R R I TR T RO

- 05al kyl the paiydydgamratbmoatmbw (Gn-a@Halkyl, a group (C3TCeaKivalmle agroup:(Cd-

| i near .or branched i,val ent al kyl grou def i ned._previ qusly,
whi ch r?ay cont eﬁ) %ﬁet@?&egg? !@?cﬁnboq{y'atg r?u b?%(?'aﬂleaa ah&?%’ﬁﬁ é
30C5) al kyl ene- )het&@@?ﬁbdazﬂl@yl téhaioupry-0B, agndupoReCHOKQIOH Bt dnglireVE-GRpR5,

-CH2-), ethylene (or - 2CHZ CH2- or -C(CH3)2-)
gr oups:; @,géf @éﬁ%{loré%ﬂﬁ'@'@/@ﬁ%gaﬁ ‘kyl group which nay contain
3, 4, 5 or 6 cahbomarlt airsup=al $O3-didyeloakyedaras hdt€deydidatiyt| beihdy bptidbellypl es
that may be nenti opegedj ncl ude cycl opropyl, cyclobutyl, cyclopentyl and

cycl ohexyl grou a cycl oal kyl ene groups: a saturated di val ent

- cycl oalkyl group, asOd@hlarmhspbﬁycamhwonmmmat myt aengraup cBoseh, frcﬁm e(|C16
carbon atonms and which %ﬂen abbr e&ﬁbﬁga! h)él @:i cl oal k ne:
Exanpl es that may be ?l ed $REP G KOs & AMeirony. 'lfé?%p?/lgé

-cycl obut yl ene-, -cycl oyRIRe/ lantea @ogb -BW-CIOoREX i deecase af thé kgmypsgp(m:qe a
~radical -0-alkyl in whi the a roup .i s defined previously.

Exanpl es that may be lﬂ%‘*ﬁ%@rc{cﬁ‘@m@?‘@ﬁﬁgﬁ’ro (C1-05) al kyl "or -(Cl-
C5) al koxy, and in papt imubtareastaSné ihetegoaio cHbsed atday Initrdgee witroap leaGrehayl
as (ii)_group -0- CZaIk t Q C3al kvl , t he
group ?SOpr opyl or é%?@p?“oseg‘s%?ﬁv) % (g%ﬁlkylomc&gl %ﬁ% f%eh%?r@ﬁﬁdo%ﬂt

-Q sobutyl or -Clert bujrybp, as (v) group -0- Csal kyI the group --Qpentyl or

“al Kyl ene: 0' al kit W A g pefied Bt RS A Reamedde seromcaml pers

the same number ufders@od et AheNR3INTRA aeddgntical, tigytchanstdeea iywdnbigen atbmear bon

atons, are as d |ned reyi ou nti oned | ude
groups - (Cl-05) ﬁgky?reﬂ il %Xﬁ%?%m%r% ?ﬂ&ﬁ?@i’m%%g} '&Eﬁ;%rhgto Wépgears

- (CLl- 0 al kyl agmesiefd m&oamyl gﬁﬂpﬁb;ﬁtmwyﬂid{mﬂmx@@um lea?strcadloestionm‘tom
formul a -0-al kyl ene- 0- ﬁ?{ vYn Pq E{ EI;[le nd I qf oug%,
conpri sing the 83%8"ntYRAYEr aB’P“’B’é\? Bor?§ Gt 'fdt % 'EPA "1’h‘5 At 'SHENSEF of
carbons, are assgafituedchivsen feusdrsups -(C1-C5)alkyizabeadupsl -Cob-anyy: an al kyl
group as defined above, substituted with 1, 2, 3, 4 or 5 hal ogen atons, as
defined previously. Exanples that will be nmentioned include groups

-hal o( Cl1- 05) & kR|5 andl R6) 1idh ARy alcidbntial dediffaredt, amesentf indeparsiathcef ¢dvh

" an 2800 oup: OB IREOGERGHaT: & SgBE CorE Py 92 o CE PRI ors.  an

exanple of aryl groups that may be nentioned is the phenyl group;
a het eroar aromat i cﬁgn up containing 2, 3, 4 or 5 car bon

| grou
~atons and H%?%@F%'OP f(Sh%Fqll%‘ﬂ"QQ(S’QWB $hi ch can be chosen from t he

ni t rogen atpm_bé@] Q_ﬁpﬁmyggm)atpahg@@ SHIFyr@Hd)lfSan@tOm i ndependently of one
anot her, in such as to be identical or different, when there are 2 of

them or i rfde’pé%ﬂ'éwmoyohﬂﬂﬂhg (et~ 2raibyeR-3HRM@Zals3-T¢ be i denti cal or
di fferent, f pyridyl,
pyrrole and fu any OQY%{J&g@2qu¢1dg¢g]ryo)2€%%g§e[<dw pgpr?zg%%ilggﬁal ly bri dged
cyclic al kyd 4tbbprobenzlnz-(ryridin-Syl)-8,2dihgdoBHepyreor-3s@ens and conpri sing

L 2,003 et OR R SR O BNRE A 0  ane nt on
hexamet hyl ene4-(d- dﬂoronremzymcﬂ (pwhmémgd 1,21d|hlycmox-33&kameazcm-h5mheot hi enyl groups;

the letters a, 13, v apd f the 0 s of formula
(1) make it® p%&%?*@?@zqdéo’ﬁohéﬁ( nﬂ?tﬁﬂ 'h'gmﬂ%'% g'lhyijrl‘?e VB?%E%}QHE%? bon at ons.
35 7 first granfinylRRBaUNdSyriRiH- zggnozmd:hwrotm HoaptilBofd ) in which:

R represents a group -302-NR3R4, a hydrogen atom a hal ogen atom a group
- hal o(C1l-05)al kyl, a group -OO2R5 or a group -302-R4; R3, R4 and R5 being
as defined bel ow, 5and/ or Rl represents a heterocycl oal kyl group not
containing a nitrogen atom a group -W (C3-C6)cycloal kyl, a group -Waryl,
a group -Wheteroanil, a group -Weterocycloal kyl, a group -WCOOR5 or a
group - WCONRS5R6, (i)the said aryl, heteroaryl and heterocycl oal kyl groups
being optionally substituted on 10 at |east one carbon atomw th at | east



25Wis (i) a group -(C1-05)al kyl ene-, optionally substituted with a group
chosen from@potme76622) n- 0O2R5 and groups - (Cl-12) n- (ROrNRRD/06240 N as
defined above and R5 and R6 as defined below, or (ii) a group
-(C3-C6) cycl oal kyl ene-, 30and/or R3 and R4 (i)which may be identical or
different, represent, independently of e ch other, a hydrogen atom a group

(CL-05)al kvl o2, U C3 SRl gl ol ot vdrgaﬂ?awsgolé&n%m .

35het er oar yl 4-(a- rﬁ'&hﬁb@ﬁbﬁ(}l@@&ﬁ(’ﬁhﬁ ) U,Efdrrﬁrdrdﬂﬁl@;iyr&ogs-@ué - W CHOH- CH2OH, a
group -WOO2R5, a grou O-(CH2)n-aryl; 8 the said

groups -(CS8- &?Wlﬂr‘éﬁﬁ"%w 26{HH'%121¥ H@Zf&hﬁﬁﬂok@'ﬂ pb"é‘??l'@? Brﬂﬁl onal | y. substituted
0 on at |egs I en from-(Cl-

o) ol Kyl o R B R oup - WARSRG. and
a-group - WOdgrRezyliimetiyl-e-dpidiat 2-yhd . dibugre-3H-pFazas)enl oal kyl and
with at | esot BanIEECindhy R 2| SRSk AT SO SRR She O T o0
het er ocycl ealkydnzgrB{Bpchidropyridin- SNyarﬂalmetram dea‘lmydemmﬁrwvazmusloyleand R5 and R6

as defined b nd, it bei u rstood t \ e idengical,
They. cannof B A Ry P AR R STos Pl R oy 2o B s

t oget her w tlanehe nitrogen atomthat bears them a heterocycloalkyl group,
optionally substituted on at | east one carbon atom and/or, where
appropriate, on at |east one heteroatom wth 15at | east one substituent

chosen fr omegcmp@ndé @1 féHnuad (kyﬂnaa RelisOiaHP SormCbiZbaey lor sait] At compounds of RS
and R6, mh i.dent i

: X or differen re esen , i ndependent |y of
each 300t NEMMUE" My aFayis it S Shest difsn. CoMesh ANGAC: o Bty Sebeckil
- (C1-05) haﬂ;mﬂn&yéutucmm ébdebﬁb@(@dmsbpmsazfs They a:@ntpenl I‘r\@férrétﬂ e ashuddtet sared
above t su %roup of conpounds of the invention is forned

er se.
by the% odﬁ@ﬁﬂggwﬁﬁwhH§W%Fﬂe 19-in which R represents a group -802-NR3R4, a
group -hal o(C1- 05)a|ky| a group -02R5 25 or a group -802-R4 with R3, R4

and R5 as i abo second subgr ounds of ventjon is
For g b flidseda apfRopgTt S PHIH W R Crcal: sreaiEbacidhy b the
- 802- NR3R4sAMs of@%%cwstthat%e uBSfuR Ik Bdirase, def purBdng bP1sBIating thd édmpdlinds

subgroup of_.conpo the invention is fornmed by the conpounds of
forml a (|9“?ﬁgﬁmﬂ$ﬂE?5§r @ﬂ?%"%@%WHWogen atom a hal ogen atom a group

- hal o(f@L- 05) al kyl , a group -0CG2R5 or a group -802-R4 with R4 and R5 as

defi ned abgv 9 Afifth subgrou f conpoynds of nvent on is formed
by t e conRR HRIEPANBH TRITRI 1} TR i Sirt Eolt e st o6 brirateR chapluABe, e ky)
gwulo Inot mqné dreri ag?]@oaiatmsrﬁsg@rncoaﬁmﬁanoasgmume W e ﬁﬁil)eﬁwlﬁ?dlléblﬁldsydr,w@ group
-Waryl, a P t er oar eteroc cl oal ky a group

- W COOR5 of "EJ %{fy y&a&g\@@é%olvategaiso quweoagaquh%wg Mt eroaryl and

het erocycl oal kyl groups being optionally substituted on at |east one car bon

atom | east n substituent chosen from_hal o ato

CCam onbi fhhe o, B Ra byt K1 BRCHROD 9 Aoy 1, aorm™ part et the
- (C1- 05) al goeptiona hydroxyl function, groups -hal o(Cl- 05)a|ky| a cyano
function, groups -0(Cl-05)al kyl ene- 100-(C1-05)al kyl, groups

- 0- (C1-05) alR2: enjgNRS gogps - S02- (C1l-05) al kyl, groups -NR5R6 and
groups -0O2R5, ei ng understood that when it is a

het er ocycl oal ky| grbhp,\gh ki d group conprising at | east one nitrogen

n

atom this a opt i | y bear a substituent chosen from groups
(C1-05)al kyl, 15in ichhW7V¥s a group (Cl-05)al kyl ene or a group

(C3- C6)cyc|oa|ky|e in which R5 and R6, which may be identical or

di fferent, representl dependently of each other, a hydrogen atom a group
-(C1-05)a|¢%% or a group &Cl 05) hal oal kyl . Advantageously, t he

het er ocycl oalyl-

roup reBents a piperidyl group, the aryl group

! nd the heteroaryl group represents a pyridyl
conpounds of the invention is fornmed by the
|? whi ch R2 represents a hydrogen atom a group

20represents a|phen
group. A sixt gro
conpounds &1t or nul a (1
-(C1-05)al kyl, a @tbup -



C5) al kyl ene-0- (C1-05)al kyl, a group -hal o(C1-05)al kyl, a group -WOOOR5, a
group -W VR S0D/MBE20r a group - W C(0)- NR5R6; in whi chCWFR20GmI0s I8 ar e
as defined above. A seventh subgroup of conmpounds of the invention is
formed by the compounds of fornula (1) in which R represents a group
- S02- NR3R4, advant ageously in the 13 position 30 of pyridine, and in which

R3 and R4, t di f t d f
8 and R4 FUef Daft= %, RS b8 ahy Gl ST RLEN, unfo PR GBS Blacl £ GRRRCGRLL Y ©
C6) cycl oal kgdsuremgntotp bdt&Shalbloaidayd esvenflen€itaidd) af Kigé , araourdrofl HIFE-ajploaup

:\C/Jv_l é_%r_zlg_&,a hEt Bg %&éleﬂwb&%eprg?%gélog-i%e\ﬁgﬁﬁé C{ue%gn I]?eu_lf)aig cglfscwi% one

- W 0- (CHZ)usrraor;eltest&ﬁrrtpobmdmg/hwhdmnsﬂstsom t hat: when R3 and R4 are identical,
th 1 t
ey oo TR Pelger EerBhBllut BRe K wafR, ihe. saich 0BT BE S RGP, A s

groups may be omemomabfe\jerabllbslm fdemdalf)s@rnnﬂhbbremtedmccar bon atom with at

| east one gr n from: Kk ro Cl 05 X .
iy oxyl f ondo) B T G Sombcihtske Yiieol Srrahiera bR et e of
t he groups - (03the &} Qreviomikyocarted et ﬂ’reoeaddlcnlameyin,edmzmj/mefemmntm tdseast
one heteroatom chosen fron?:I |t og){l, :jqégg at | east one group chosen from

-(C1-05) al kyl, FRMRGHIdE Fis ' eté cl oal kyl group, 10in which W R5
agd Rei(ar e alsc)dmtu;]mﬁgabevesawwbelua ?dmsclprepareapriesent thdzatal af ?Olm 37°C,
Advant ageousl vy, e, het erocycl oal. roup represents a piperidyl group,
the aryl group ?ivﬁpﬁgﬂ?%yﬁﬁhgﬂﬁngup and the heteroaryl group
represents a(@pyksidylthe roelLEpW|tH15a Asiseb@tdr heositehgng wpctamiliatimesesntss Wstrhteefor
invention is forqe he corrpounds of formula (1) in which Rrepresents a
group - S02- NR3REEH H{SE’G Busly in the r3 position of pyridine, and in
\r/]\/m ch R3 andl(iyhnbmamgt @gemberablwlartde tdge lightt 1 befere acte@dﬁhg hahd ba@asurtrigerfhea

etero ycl oal ky ro 0 na ubs gn at. | eas ne carbon atom
and/ or where a Bﬂbeﬁf:g'?;ﬁeem‘t?ﬁ 'S8 f‘h@g‘? Oﬁﬂqs%ﬁ% %%{?%ﬂaseva 'H'?at | east one
substltuent chosen from 20groups - (Cl-05)al kyl and groups -CHz2-aryl .
Advant ageo aid hetero ¢l oa ro resents a grou osen
from pr e | g PompPsR Feragine e gy undirieB) # SPissing et Bedording 6'1RE
hexamet hyltegemgméfmeg@bum and the aryl group represents a phenyl group. 25
A sevent h subgroup of conpounds of the invention is fornmed by the conpounds

of formula (1) in which the group(s) R Rl and/or R2 conprise the group(s)
RS andi®r R6the Ronteixt BotheSprésdiy Givegtth, afrdnunlessosthervise( énfiinedl ik the @xt,ahgr oup

-(C1-05) ha al k {1' 30R5 and R6, which nay be identical or different,
represent, ?\‘H‘Bééjﬁﬂfe R1%PPEN each other, a hydrogen atom a group
-(C1- ES) aI k%/l or ahﬂbggpaé’ef(r_ﬁog f%hh@,lohm{;llqgljbr?ﬁmeand ticgeoaehy, R5 and/or R6
are cnosen rom groups erin a or presents
e L o 0 4G blalin? BiesE o trpicr A B eSS oRpr g R aRe, | e
r ﬁpr esent scéntgh oy, 3\M ar Bl caﬁﬂiozraa’gﬁﬁqlabbné»giaﬁdefs)ércleS)aﬂylﬁ I‘E)@@ﬁﬂuﬁhytl v 2

the s represent. a -CH2-, t sal ar represent|.n ap n
the saddi vk SREERGHY pafied cs it araut GraRusind it ERa Sl e RS JOE

t aken sgpaétayle@msupras mu)cg@cmpdr(a;aff l@ﬂd?\@pﬁd})yf or igoprepyl gbup, e @m\g?xsu;j @rllialk'_l?he
conpounds 0 romthnhe resent ntion nane t he

o oins e ILch B B SRR Pl BE (DI Gas e SR O Sopengy brbup: ¢
conpounds 3- net hyan 4lledepyroupi dylneay loazohhdhedd salleatbe | diaidreralkyni goupR4s
represents

defmedtprewousw) w']‘lmlc?'l may contain 1, 2, 3, 4 or 5 carbon atoms (abbreviated as -(C1-
30  Cblalkylene-). Examples that may be mentioned include methylene (or —CH;-), ethylene
(or —=CH>-CH_-) or propylene (-CHz-CH,-CH»- or -C{CH;)2-) groups;

- a cycloalkyl group: a cyclic alkyl group which may contain 3, 4, 5 or 6 carbon

atoms, also abbreviated as -(C3-C6)cycloalkyl. Examples that may be mentioned include
cyclopropyl, cyclobutyl, cyciopentyl and cyclohexyl groups;

35 : - a_cycigalkylene groups: a saturaied divalent cycloalkyl group, as defined

previously, which may contain 3, 4, 5 or 6 carbon aioms and which is then abbreviated as



and the conpound: 12 Anmong the conpounds of formula (1) that are

subj ects ofyO he1omvyesedon, nention nmay be 5Snmade especi #PCY/RR200820528910W ng
conmpounds:

4- (2-chl orobenzyl) - 5- net hyl - 215- (trifluoronethyppyridin 2-yl1l] -1, 2-di hydro-3
1- 1- pyrazol 3-one; Acide
'ijbf)?(yflh Lo(iggbcgé}zyc}gaﬂ?j/le%%t h%xa%p?eéo tﬁat5 nqéyhyt% Om%_t' dhel a%r?c!lud]e ytHz p¥§d &fl@e 3-
4-(2-chl or-ojacﬂomyﬂyle@-myﬂgﬂ:utﬁelﬁqz}yfaydopelﬁylyﬂe) dahd2eyhidheayler@H- pyr azol - 3- one;
4-(2-chior obenzyl) th I- - - et i o I di n-
2-y1)-1,2- dihydré= rShﬂé-é]t ﬁﬁa%tﬁog’geﬁ%g AIKW]&&}H Y e

) 4( 2- chI qyrehemly]ﬁxaﬁwpﬁé’s th@i(rﬁﬁy 55)116311I5H@H melUdig'thm grempaj-l()?((l’ﬁ-(}ﬁjw dror @It pyri
|n2 5-net h 2-di hydr yr, -

L2 5 PR A EEA 75 8) BB BE P8 B ety & AP P e 1
| pyri di ne€3alky) the npeapddethyl, as (nl) group —O-C3alkyl, the group —Opropyl or -Qisopropyl, _

(
d
6-
y
?pl[]gn)(/fp;?zl?sg te).qeg& 1?)]_%_ !gﬁe group X%bu’ty? (Blshc%d y?o?‘l_bPéH @l}tﬁl ad 19 lg]rou'\ﬁ ephyl -N

- 6-[4-(2- chd:‘ﬁa\ﬁ@behrezgrﬂaijpBOﬁenﬂyWr--alsmpeﬁtﬂl 5- di hydro- 11- 1- pyrazol - 1-y1] - N, N—d|(

propan-2- yQpyridin sul fonam de;

4-(2-chl or obenzyi—?—-ﬁ‘—ﬁ%@%ﬁg—?—?ﬁ (?ﬁ %aérqfé?rwuia ﬁﬂg’uﬁnleo%f{’syw? |w(§"°h ?eﬂljyl 1, 2-
di hydri@r 3Hayr alkglénsg@aps, comprising the same number of carbon atoms or not comprising the

? N;)S'r IefjP%%rgéiﬂﬁ%&&;ﬁ%g%ggnmﬁ&%é?é%e LOVismed X[S)re\%bt?slyg ! EXamp %gty%aa%oéaé 1-y1
4- ( 2- f | uor pbationet]) inGude tiopbs 2(C pyIa aiyler-@AC11C S aktyh with 6(BLCE )atkytenzo brd- one
4- (2- 11 uor BHEFR)AFY S HEIRRA 22¥8: (v £1 uor omet hyl ) pyri di n- 2-y11-1, 2- di hydro-

3H pyrazol 3- one; an alkoxy-alkoxy group: a radical of formula -O-afkylene-O-alkyl, in which the

4- (2-1) t h of Y sul f .
H 5 1" SRGRRY b Bislitronhs, Spmahiein T T i BREA Badiohs b5 Hof SSHigrsY the' "
2- (5- {K3R Sevhe Bumbek cﬁf&hl‘nolnmaireralsdiefmm grevipldigul f onyl } pyri d

Vet i o] 4 (o AreBeCBya R o o G0 ot SRRULARNPL 0B 1.y

- phenyl pyr & dialdgen-afinhd, @salafited predioliBlyf Exmnplberﬂ'myhnbll- 5e mhﬁmiedﬁn{;lﬁde( pioupsri d

a2, 2 S RERERhg . Bt Do for et 2bave. T PERReEE Situammanyl_ 5. o

ne; 20 group (abbreviated as -CFs) or the group -CH,-CF3;

a‘rréZSﬁpSIrgglc)lorgbeﬁanyl& QSQ%QITEJ[ h%:)l/?l%:ﬁgro t ié:fgr(l)'ll.(l)g 0%t am)ﬁl )Q i Ic:Qrbcm a]{Lms gndl hy

| or obenzy 1gxdmgrebhyd+ gro(ips thatmap bbyhgritipredisithe plenyy Gaupbf onyI ]pyrid 1
, 2-di hydr o- 3H pyrazo] - 3-qgne_tri fl uoroace

o obenzyl) - 2- (5. Enpisrsariirolt: s pYHRARTRLS pEkP ST 919 & Brarm H9PF
I n 2 yl)- andrebmyptisidg 1203 lh;‘wi'@atc&Hs Ppyhia @an beodtgisen from the mtrogen altom the
razo

. y 1] é%?hg*y%%b%ﬁg%%Qﬁ% aplﬂ.g aﬁorﬁu g? AP Z%OP orllehgnother in sucR a way as Jfo be
6 [ 4- (224 ﬁieﬁfﬂdpbﬂbiﬁéréﬁﬂ,l)l\rhénmﬁqrg)afe 5-0dtheny, obindiepareicatiyl bt gner @mtther linysukiNag N- di
ropan i ne-3-s on e, .
(5 A LHBbASHE R, e tal S Afereh avhes e afer 31 (PEL MEON yTRH PaMpSs.Sfa; - 1
, 2- di hydr ogiidyy, (pa#ole-add dvanyl groups

fldl( ﬁyg:ﬂoogﬂpgr ;Lg%%@enz Il%lkyl an opYona%lA'%rlg cyc R(anroMpla )cgt){tgfngnigni%_, ¥ 1.2
4- (2- chd or p-carifdnunombend ydnphsingtihg lor 3- hb@erbétém%byérpfr@armgemfﬁrogﬁh)a$1d

| f | - dj hyd 3H t ] etate:..
a0 chPor Bbl: et nbdn ) be” Tiede” GsREGRR° 1o APiAY: 1OPBRRRS | GOy
-yl ] sul f Onhéiamyéthﬂemeaﬁmlbno&mmﬁhdm ﬂdldxydmyatrahg;dr&tm@wr gmaps:3- one; 6

[Ngl- (et2h§|h:o3; ?é?;}tel_ %r IO ernz i ?’a':zr?c}a s%ound %e pynd%edcl)qugrcgﬁw%)labﬁa/sr g‘rzf%lrrﬁ&l-a%il)] -N,

644- (2-chl maae&ﬁdsﬂarequy@)thépaﬁﬁdnw of Bred¥ariods Bambiohytres. 11- 1- pyr azol - 1-y1]
N- et hyl - Nohenyl pyri di ne- 3-sul f onam de;
[

6-[ 4- (22 chl oro-6-fl uorobenzyl) - 3-net hyl-5- oxo- 2, 5-di hydro-11- 1- pyrazol -1-y1
1-N, Ndi (pr Qﬁ’ﬁiﬂ\fg&h&‘ Toppbltdsn8estrivad firoBanpideent invention, mention may be made of a

4- (2-chl oro-6-1luorobenzyl)-5-nmethyl-2-[5-(piperidi n-1

-yl sul fonyl)pyridin-2-y1]-1 , 2- di hydro-3H pyrazol -3-one; nethyl

644- ( 2- chl orobenzyl) - 3- net hyl- 5- oxo- 2, 5-di hydro-1

H pyrazol - 1-yl ] pyri di ne- 3- carboxylate; 14



4- (4-chl orobenzyl)-5-net hyl -2-(pyrid in-2-yl)-1, 2-di hyd

ro- 3H pyr aaw 2610106524 PCT/FR2009/052691

4- (4-chl orobenzyl) - 5- net hyl - 2- {5-[ (4- net hyl pi perazi n-1-yGsul fonyl ] pyri di n-2
-yl}-1, 2- di hydro-3H pyrazol - 3- one;

4- (4- chI orobenzyl)-2-(5-{[ (3R 55)-3, 5-di thyI p| peridi n-1-yl]sul fonyl } pyrid
in-2-yl) dro- 3H

6 442 bGP IBRHL o 13"’“3’°HE$%y?rf?-F’8Q‘g‘xé?%*%d“ﬁ AP Wy azol - 1-y11- N, N di et hy

| pyri di ne- 3-sul Roapmset&s a group -S0O,-NR3R4, a hydrogen atom, a halogen atom, a group

EL I[O 3r g g;)fh ?g%ﬁm& %%Bﬁg§95%€P$algﬁoup3 ¢ &q:gg r%amR and R5 being as defined

6-[ 4- (4- cfﬂye)as\mbenzyl) 3- nmet hyl - 5- oxo- 2, 5-di hydro- 1H pyrazol 1-y1]-N, N-di (pr
opan- 2- i di ne- 3-sul fonam de;

4- (4- cr?l ?{zyl) 5-met hyl-2-[5-(piperid in-1-ylsulfonyl)pyrid i

n-2-ylj - 1 2-d |R1hyd15resé}|ﬂpwmabeﬁ:-mﬂﬂqd.group not containing a nitrogen atom, a group
6-[4-(2-fl 1) - 3- met hyl 5-dih dr o- razo -y1]-N, i (pr
opan- o y1BICPHeAREbalt T ansgrpie: W 6" WREBES) & dgrwub Mhe
4-(1, 1-di dmtd@bﬁlmﬂkww@bbpaulmoaﬁﬂ)a g'iemre{WJ,GGIQRSRQ,pl peri di n-1-yl.sul f onyl

STl (11 oo SR el B o BHeBEip e Epyps being, agtionaty SRRIINEE 2R pyr

azol - 110 y1] - N-atidnst ohk phboy laym mdthrat 1ehss ohé eulsstitubet chosen from halogen atoms,

L e DR IR, et R B oo

2- 1[ 5- met hy 1- I28)yamoxy, @Eyyrdrahyn fudretidn), gm@smhhmcm -C5)alkyl, a cyano function, groups

ro-1H pyrazol - benzo
4-{[ 5- met hyl - 66@”@%&}?@(3%)4@2 é;li)?lkgl BQmUW d-O -(C1-Cblalkylene-NRSR6, groups
ro-11-1- pyrazolsoq-(gzhlc&)&lh\ylj djrbepBZNRERB arcegroups -CO,R5, and

I_\l-le;g/ @ﬂéﬁ&%ﬂ?}gr ﬁﬁe\ést hé %‘ben Ejg,?‘usmat hé{erocyc?oaﬂ(y? group,ht¥1 sacj:’ razol

4[ 3- ( met hoxy neddmydas g zat 1dash ofe tnitsolyeR -aigi) thib atorr nwady optichatly bgdr @sabbtwerrazol -

3-one; |

N-et hy1- 6- {41§'Pﬁ%@ﬁ8%ﬁﬁqu)1b%§??gﬂi 3- et hy1- 5- oxo- 2, 5- di hydr o- 11- 1- pyr az
-1-y1} - Bhdienyl pyri di ne- 3- sul f onam de;

6' [ 4- (5- cyanobegéi%lﬁr%gﬁge Eécjj'rogen afc)Jm2 aSQrghr? y%ﬁ Cg)%kely'raag%cg)up %C%’ &)a%y?énréyl i

phenyl pyri di ne-

6-[4- (% cy@lf(ohema)ﬁﬂ()/l- 3- grem&wlaidieomﬁ)&kﬁ dignya ovIBEORE aZ @b WHG(BHNHRS | -
phenylpyrldlne

5- et hyl - f(%%“& W'é@whgs? ¥y RaeRd K8 feing 38 1571ned B8y dr o- 3H pyrazol - 3-0

ne; 3-{[53mwb;hy1 3-0x0-2-(pyrid in-2-y1)-2, 3-di hyd

ro- 1H pyrazol - é% tdﬁé enzonitri |e; 15

4-benzyl- 2- (315P E@ i%9£2- y1) - 5- met hyl - 1, 2- di hydr o- 3H pyr azol - 3- one;

6- [ 4- (2- cyam#ibenzyl) - 3- met hy1- 5- oxo- 2, 5-di hydro 1H pyrazol -1-y1] - N-et hyl - Np
henyl p §’I din 3 sul f onam de;

N- et hyg 6- { 4-1'& (2- met hoxyet hoxy) benzyl | - 3- met hyl - 5- oxo- 2, 5- di hydr o- 1H pyr a
zol - 1- y11- N-phgnyl pyigrélipnec B-Colaikydran) sftionally substituted with a group chosen from

- (3= di met oxybenzyd) .- Bt E6ZRE B bihube 2ol o SbeRen 5 PHRRY -3
5- met hyl - 4] 4- (et hy| sbdvieaniGos pay Rb-a2-defitiéd bélowery 1) - 1, 2- di hydr o- 3H pyr azol
- 3-one,

N-et hyl- 6- { 3- rreﬁ"f)lyl AR Byl BR% N2 y | | - 5- ox0- 2, 5- di hydr o- 1H- pyr azol
- 1-yl y3g\- phedrgt pyri di ne- 3- sul f onam de; o .

g|133( 2;);]73 ho>i¥3e;£1doﬁx) benzyl] -5-nmet hyl-2- (pyridin-2-yl)-1, 2-di hydro- 3H pyraz
4- benzy1l-5- met hyj - 2- thwhirﬁﬁy‘be?rdﬁﬂt)caﬂ-oﬂdiﬂérhmﬁIféprééérmyﬁmhdé’nt@ﬂﬁ;each other,

N-et hyl-6-[ 3- net hyl- 5- ox0- 4- ( r|d|n4yl thyl)-2-,5-dih -1H zol - 1-
y11- Nphenyl pyri di ne- 8- I})’Lﬁiqug(ﬁ'?a%% a group”- &%alkyl a group e@g 86)103“3'8% 72

N- et hy1- 613- net hy1- 5gax- 40(1ny5)aniytené’-0tdcrmc5)dlk)y+ 2afb-atyhyd rpoudd+Oyc-anel al-y1
] - Nphen Ipyr|d| ne- 3- Eulfon m

et b 5 (pyr 1 di - BEGHSEL 3 BEEIRHO3KY) AGETHAF1-D AFRYRY-CHOBH - 3- o
ne; a group —W COQRS a group -W-NR5R6 or a group -W-O-(CH)n-aryl;
6- (4- benzyl- 3- net hyl - 5- oxo- 2, 5-di hydr o- 11- 1- pyrazol - 1-yl yN-et hyl - N- phenyl py

ridi ne-3- sul fonam de;

N- et hyl- 643- net hyl- 5- oxo-4- (pyridi n-3-yl net hyl ) -2, 5-di hydr o- 1H pyr azol - 1-yl
kNphenyl pyri di ne- 3- sul f onan de;

4- (2, 5-di met hoxybenzy1) - 5- net hyl - 2- (pyri di n-2-y1)-1, 2-di hydr o- 3H pyr azol - 3-
one, _
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6- [ 4- (3, 5-WORrohoxrBerdyl) - 3- net hyl - 5- oxo- 2, 5- di hydr o- 1pcayFrRzobe/053891 N- et
hyl - Nphenyl pyri di ne- 3- sul f onam de;

4- (4- hydr oxybenzyl) - 5- net hyl - 2- (pyri di n-2-y1)-1, 2-di hydr o- 3H pyr azol - 3- one;
N- et hyl- 6-[ 4- (4- hydr oxybenzyl) - 3- net hy1- &- 0x0- 2, 5- di hydro-11-1-pyrazol -1-y1

]6 E\Izh{eZZ!Zm(/(rj: dl{ﬁﬁyl aﬁuré)ggﬁ]ogé?bﬁll@{yﬁl j ar}dh Tt%rog&cloaékyé B?'H%dPth\‘i%yraz
ol -1- y1)-N- et hsubshiupgrenyl pyri di ne- 3- sul f onam de

6 {4 (4t et hyl ani no) g Yoy SORL KL P Rl ONCGR0d HhOWHHh -y ) -

5- et hyl - 2- (pyri di n- 2- \CB)alkyl2a(group | mﬁﬁmkwgbeﬁnadh}xynﬂmcdomyalrgnemwyrazo
| - 3-0n

4-[ 4- (? met hyl ami no) ber’l\JzyEﬁ6 BNed PR Y"&P?%? mzthfl)caﬁe st C}P?ly%?%os\?l-ﬁ-cﬁ’yr azo
| - 3- one; C6)cycloalkyl and heterocycloalkyl and/or

N- et hy1- 6- ('3- net hyl - 5- rifl uoroneth nz ih H pyra
zol -1-y1}- N-phenyl p r:% %t ie%gt %E% 8%%59%%”1 cho% th%rom ¥1tJogeh wﬂ\ tyfl ast one

6- (4- benzy1- 3- net hyl - 5-group 2hdsedi hyrdr -9 1-S5MIkAz M the- yase- dE éaaetabbydlchnlkwl ) py
ridi ne-3- sul fonam de;

4[ 3- (di met hyl am no) benﬂ/%’f 5-met hyl- 2- (pyridin-2-yl)-1, 2-di hydro- 3H pyrazol
- 3-onel0 with W and n as defined previously and R5 and R6 as deﬂned below and it belng

6- {443- (di net hy| am n di h razol - 1-yl}

- N et hyl N- ph enwrﬁ{}}r{@%cﬁ@pg % ﬁg F#%ilare lé)en?cazl %ey can t%e alhy]i!rcpgy en atom;

4- (4- met hoxybengiy 1) - &ratetrdmfivel? R3pgrd Bl foriy, jo@etﬁb,r Entdltﬂwdntrog@i-laipw thabbeads one;

%g;g?’é&?ﬁg; I(,]g: gt_s gnfﬁgﬁgﬁﬁé}é&y@%% g?ou%),(oop Onally | O tRieH TR AR aeast Sny11-N

4- (2- met hoxybenzyl) - &arbet: la;dm And/py, itdire-apprpbriate, Bn cit aagt o:a@Heteydieaﬂm] with one;

4-(3 hoxybenzy1l) th ?{8' n- 2- 1, 2-di yr - 3- one;

X oy Gan. (o et hody BERC b Subitba! s Moo ooy HP LI AR BB ) 7

- Nphenyl pyr i di ne- 3- s«@H.eargitn de;

6 (4-{342- %pdémet hyl am no) et hoxyl benzy11- 3- et hyl - 5- oxo- 2, 5- di hydr o- 1H pyr az

-1- yl)- hyI N- phenyl pyri di ne- 3- sul f onanm de;

N—et hyl- 644- ( 2- et hoxybenzyl) 3- net hyl - 5- oxo- 2, 5-di hydr o- 1H pyrazol - 1-yl kNp

henyl pyri din S

1 byt 5. GRS S VTHRLT FiR tonidproa i SgTBBY rPREeRens. [PEPPINdEnAY ) G260 31t p

yrazol2(B- onether, a hydrogen atom, a group -(C1-C5)alkyl or a group -(C1-C5)haloalkyi;

ht)ﬁte%%bs;{“'cﬁh &1 %ﬁ%ﬁ%ﬁﬁﬁz%)g}poumg?alrgady Ri3nsa abg\}eh;yeq'r g-1h pyrazol -1-yl]-

37(4- genzy1f3 et hyI 5- oxo0- 2, 5-di hydro- 1H pyrazol -1-y1) - N- et hyl - N- phenyl pyri
i ne- ona

4- (3- hydr oé;/ﬁ%ﬁ% r?”%"frfe‘%rilr?ﬂunﬂs hYIEi eRLion Fiprmed by g RemPosPES 91 RTBY2 4L o e

N- et hyl- 6- r{’uWCr( R-reptelenty et drowy }BBARRBR4 3a medupyha{ Ox055%1b4 i fxedpecERPYr az

4- benz%gl 52'd ar;??pg Q%%b{g: nﬁﬁiﬂégﬁgagﬁﬁmq%y@pyrazol - 3-one;

4-benzyl- 5- nethyl 2-[5-(pyrrolidin-1-ylsul fonyl)pyridin-2-y1]-1, 2-di hydro-3
H pyrazol -

2- [ 5 ( azepAreoPoyd SUPITGHY | I pTRAUNIS §f ithe AKRINDY 1is orRech Py - the 2oRARMAES-OhH py
razol - 3- ofeenula (I) in which R represents a group -SO,-NR3R4 or—COQRS with R3, R5 and R4 as

N, N-di et hyl-64 t hyl-5- oxo-4- (pyridin-3-yl methyl ) - 5d|hydro 1H pyrazol -
1- yl]pyri %?fwggfgem f onani de;

N, N- di 3t hy1- 643- net hy1- 5- oxo- 4- (pyridi n- 3-yl net hyl ) - 2, 5- di hydr o- 1H pyrazol -
1- yl]pyri |ne35ulfo OfF |

NN ot o N SR A bl pEFE Bherh s Jaspyg by, e SOMPRYRSLTAITYR azol
-1- yl ] pyr{idinrenidr Rmé;ﬁrem dehydrogen atom, a halogen atom, a group -halo(C1-C5)alkyl, a

N1 O ot Bt B o LB B L o O o 1 pr o

6- (4- benzyl 5- 0x0- 3- propyl- 2, 5-di hydro- 11- 1- pyrazol - 1-y1) - N- et hyl - N- phenyl p

yridi onani de ydroch

AR N I A SR SR T
pan-2- yl)@yiniwthicher 3 $ slifsttent cfehd pbnomthe Bipdeition of pyridine.

5-met hyl-4- (pyridin-3-yl methyl)-215-(pyrrolidin-1-ylsul fonyOpyridin-2-y11-1
, 2-di hydr o3H pyr azol - 3-one hydrochl ori de;
N-tert-butyl-613-nethyl-5-o0x0-4-(pyridin-3-ylnethyl)-2,5-dihydro-1H pyrazol
-1-y1]- pyridine-3-sul fonam de hydrochl ori de;

N-cycl opr opyl- 643- net hy1- 5- oxo- 4- (pyri di n- 3-yl net hyl ) - 2, 5-di hydr o- 1H pyrazo
| -1- yl]pyridine-3-sul fonam de hydrochl ori de;



N- et hy1- 6-[ 3- net hyl- 5- oxo-4- (pyri di n-3-yl net hyl ) - 2, 5-di hydr o- 1H pyr azol - 1-
y1] - N(pyriwian28419/098624i ne- 3- sul f onam de hydrochl ori de; PCT/FR2009/052691
2-{5-[ (4- benzyl pi peridi n-1-yGsul fonyl ] pyridin-2-yl11-5-nethyl-4-(pyridin-3-y
| met hyl )-1, 2- di hydro-3H pyrazol - 3- one;

N-et hyl- 643 met hy1- 5- oxo- 4- ( 2- phenyl propgn- 2-y1)-2,5-di hydro-1H pyrazol -1-y
11- Nphenyl pyri di ne- 3- sul f onam de;

N- et hyl- 6-0-[ ( 6- met hoxypyri di n-2-y1) net hyl ] - 3- net hyl - 5- oxo- 2, 5- di hydro-1H p
yrazol 1- y1A fifth pbiErgplipyf cahpoends siiht dmenticreis formed by the compounds of formula (I)

i yeTRA SRk s ek s it AefthEhRg o hBNE om b (P
N- et hyl- 6 VB 0BBYcchaliyip- 4- (drophenytarylc| aprgopyd ) VEshatettodryldr a- Irbygy r axol -

11 - N d
Xt o e it 3 08 N O8RE o ARy Y-SR 5. oxo- 2, 5- i hydr o- 1h
pyrazol 1- yl} N- b esaid wr ihetenearg- and hetsmeyclealky draqsl tma‘:mgieptlonaily substituted |
ﬁéﬁnggfﬁ?'ﬁ gf g?atgﬂﬁ?ri:( OR, hﬁ @)om W|t>IS1 t%éa53tdolne surb(s)tlttljghtpéf\ro%ér? Ifrom Xalogel\rlf aet%h sl N p
614- benzylglﬁum((C’BCG)alkyi Igmnp:slmcmsﬂs))alﬁyléaedolr(mdF@E)ﬂtﬁdylpgr@bel (-3 Jaiksxgtdy | -
henyl pyr MO o(C1.Ch)alk i o)
DT Loy R BS] fodhn SRS e e, akyls 2, SHpHR, g, GT9 B rOE Y CREMANS - 114 o

yrazolHb- OWate5)alkyl, groups -O-(C1-C5)alkylene-NR5R6, groups -SO,-(C1-C5)alkyl, groups

N-et hyl- 6- 442- ridin-2-yDethyl]-2,5-di hydro-1H pyrazol - 1-
yl}- Npheny'ﬁﬁayﬁﬁ%éqrgu%%ﬁ%%n%%;
N-et hyl-6-{4-] (|5Jaartghomms1bod|tnat3mmamt lisyla] h&eroeytiyalkd- goop 2tHe- saiftygtoa 1H- p

| 1- d -3-sul f
X (o ot hosBRyTe) Sfarst fpd afadeh e bisoaiom, may, ppUnaly- b AYRSLES. di
drolH ewskn froml @10e5)atkgu| f d

' %420b pzrl 3- (I=| ok dk'igrég 12))3 gg%(%o?a? d?hgdro- 1H Pég gés) - thL N-eé hR/l -Np
henyl %I di ne- 3|nrsnj|1f: up { 5)dlkylene or a group - cycloal ylene and i

Nl- ]et hy 1d64*3h'm“15yé”‘35§1@§“’h*4h (rmw belidenBeal lomeltfiaydnt,- 2phesdht) Witiepeddentiy py eaziol - 1-
. rdi nep-su a ,

55"t hy 10820 8 APSBRY ARG 2 GOPR GRS % AFRYRIHEGDRYPAY - 1-y1 ke pheny

| pyridi ne-3-sul f onam de;
hl\l_eﬁ;%; i ?fﬁq}\@n%géapag tﬁ%{h%_ée(rgc_)}%g)%w! BFOSBX%B@%@% a E(éjﬁd?n grouBy{ %Zs?r{/l groa/p] NP

6- I( ?- W_Zérbpfesenﬁ -22pHengll gryds and thehstaaarlyt droud Fepresinyh pNidyhemyppyri di ne- 3-
Sul 1 onam de,

N-cycl opr opyl - N-net hy1- 6-[ 3- net hy1l- 5- oxo-4- (pyri di n-3-yl net hyl ) - 2, 5-di hydro
- 1Hpyr azol A kixgth buygrowh me&nﬁiﬂnﬁﬁl@amedaventlon is formed by the compounds of formula

l-\l-lllt—lg;ﬁ éggfdﬁ? 6%@:&# ﬁg_%}fe‘gegé%“ dﬁqqféi tom, aygrc])up {831 Eg)alkyl Og(%rc)zdp5 ((jJI hydro
6-{4-[(5- C&a)aﬂ@wheoﬂ» (CBCE @lmtﬁhgfbllp SnalE(CHYC5)alkgix 8 -gloup- YVIDGDRSE, H-brbyp arol -

1}- Ne I r|d| - mde tert-butyl
%[% 0 X ?@&h'ﬁ{% LYPHRE flzj hydro 1H pyrazo?/ 1-yl | pyri di ne- 3-
car boxyl at ia;whidreW, RBWNAIRG are as deﬂned above.
6[ 3- met hy1- 5- oxo- 4- (pyri di n- 3-yl rrethyl) 2, 5-di hydr o- 1H pyrazol -
yl ] pyri di ne- 3- car boxyl at e;
_Na_t ert 3but3<: sfe@{eﬁthpsc}mgﬁomopw b6t pouhag! sfethayinyertion- igi forae® bl HhBYdoarunds W | pyr
i di ne-3- s naji.de; . . .
Nt er £ - but SMBEED hieh R aAreRentsse Prone e NBSRA GMgRIRGRoHS s BRostion | py
i di ne-3 sofl pyramE dadhiydikicih R af¢;R4, which may be identical or dlfferent represent,

gﬁg;wé; ﬁe%g Oxosﬁtg/(mgéga& rc]Jth?ai-;rya q%drc}ée% gtor“?l %I Soﬂ{ao(&“c%)f Elgﬁoa gma/pl](clg-_phen

6- g 4- belnfzya:e)'éy@wkﬁ B-gtotiyy A Ehbaylcne @31 CE) iRV t &f tarfdubYdrodp NEHRHRY4S | di n
e-o- sulton

N- et hy1- 6- ?%erf’éé" e PRERAFPRIEY N2 Sty 2 SERUs- W EHRHGEEEM B govR T - 1- v
1} - Noheny| prrsliagrodp swiNRERETHES group -W- O-(CHg)n aryl;, _
r50rr§}_| azlbgelggaﬂggrlstso%hftI?ar'Eyl )pyridin-2-y1]-4-(pyridin-3-ylnmethyl)-1, 2-di hyd

N-tert-butyl-6-fHerd R3-afe R pENtaINthdy ¥hnrtt bb wHydrogeatdion - dndaxat 2, 5- di hydr
0- 1Hpyrazol - 1- y1} - N- et hyl pyri di ne- 3- sul f onam de;
6-{4-[ (6-cyanopyri di n- 3-yQOret hyl | - 3- net hyl - 5- oxo- 2, 5- di hydr o- 1H pyrazol -1-y
11- Net hyl - N- phenyl pyri di ne- 3- sul f onam de;
(2-{5-[ethyl (phenyl ) sul fanoyl ] pyri di n-2-y11- 3-oxo- 2, 3-di hydr o- 1H pyrazol - 4-
yl)acetlc aci d;

2-(2-{5- [ethyl(phenyl)sulfanDyI]pyrldln 2-y1} - 3-o0xo0- 2, 3-di hydr o- 1H pyrazol -



met hyl
3-[(2-{5- [\wthgbdplogegRysul f anoyl | pyri di n-2-y1} - 5- et hy Ip@TRReEbHos2éydr 0- 1
Hpyrazol - 4-yl ) met hyl ] benzoate; et hyl
3-(2-{5-[ et hyl (phenyl ) sul fanoyl ] pyri di n-2-y11- 3- oxo- 2, 3-di hydr o- 1H pyrazol -
4- Apropanoate; nethyl nJ;O
2[ 5-(tert-buty] f 40l N- 2- -3 -2, 3-di hydrox razol - 4-
1} ( phenyl ) acet atﬁéeH R?.%@X(}C]f?%/ Ra%L1d ghé’sjelw o tRe 2§ald grou%s —?Ci%ﬁi?%cl%aﬁ)(yi and
[ (2-{5- [imtelyalc(/q:bdmikwtmeaml draumsyinhp pe ioghtionaly yibhstifistedkt hy 1- 3- oxo- 2, 3-di hydro-1
1- pyrazol -4-yl)net hyl ] henzgat e; .
N-cycl opentyl - N-et hyf - Tﬁgﬁ%s_ﬂﬁrtep%rpa? Rogn W AL lepstoone grpqEesen it azol
-1- yl]pyridine-3-sul f eftadrCHalkyl, a group -(C1-C5)alkoxy, a hydroxyl function, a group
ycl qpentyl - N-met hy1- = -4- (pyridin lret h hydro 1H_pyrazo,

yl%lppyri di ne- 3- sul f‘@ﬁ'ﬁﬁ%@ nd g)éroup -W‘del'\’%eln Yhe) case ofd{he groups |_(]_Cg

(1-{5-1ethyl (phenyCsf) dy@rmydyﬂmwlne:lem?c—lqaﬂ{lyl Gnaedrhyl - 5- oxi do- 1H pyrazol 4

C
1-
[
et Tbenzont o 2l GRRCHR naH Wb SR N ol it rast one
‘i
C

{
y
2-
1-

N-
I
2-
4-
N- cycl opent yl - N- net hyl -g6alhy- oxamed - frqyir (T 154l met ihml gase, 5 diHtetboyclddiigyr azo
| -1- yl]pyridine-3-sul fgnam de; -
N-cycl opentyl - N-et hyl- §45%ox0- 4- (pyridin-4-yl met hyl) -2, 5-di hydro- 1H pyr azol
-1- yl10pyrincviieh B, 88ldhdiRehardess defiee¢dizibove and in which n represents 0, 1 or 2.
3-(2-{5-[cycl opentyl (et hyl ) sul fanoyl ] pyri di n-2-y1} - 3- oxo- 2, 3-di hydr o- 1Hpyr
azol -4-yl) - 3- phenyl propanoat e;
N-(2,2- d: rmm\lmyltageopw,)thél-rm?) dlx;ybbéll@} gm0p4e;6rpgén'2t§l'grpi;3erldyﬂgfohw fhe?ellrﬁl-gibﬁp/dr 0-
1Hpyrazo ne- 3- su am de; 1 -d 1. et r opy
o 5 oxo. Z5pIeshRéa YAt A PR et oan grgud iEbicsani T Ritiv B1oSB:

3-

yl ] pyri di ne- 3-car boxyl ate; nethy I

le- f%;lrll di HI\% %ﬁl}ﬁtéiﬁukgwgl)égqfdf q(rﬁ%q § ot thgI irq\l?etn%n is %brmed W%g clolr_nl_p%ﬁng #

6- (4- benzyfbrr5u|e>(t)1r2wﬁrcd|m;ehreeeht$ @mrcamolso; -NRJRANEAvArhegenusiyb Xied Bybkitey cl op
entylpyrldlne sulf

6 (4- benzyd- BN ifg: 3N *rél"‘ﬁ&&ef'r B3 a9, ¢ Jon- osHher with 40q BERIET ST SPFRAAE Ney ¢
| opent yl pythesh, adelrsticloakaingrdap, optionally substituted on at least one carbon atom andéor
azo I oxXypr

2;)3(/1113 beBiy&lﬁﬁ%)ﬁgrogdﬁ@oﬂgﬁj[?gstl oneD Neteroatom v}// fp atl}gacs)( %lng %Sé‘ét uent clgosen from

6- (4- tmrlzygreBpmé(Oﬂl:ESaiklylhﬁd@ﬁouﬁd»ﬂﬂgaml -1-y1) - N-cycl opent yl - N- (2- hydr oxyet
hyl)- pyridi ne-3-sul fonam de; nethyl
(13, 2R) - 2- [ net hyl ({615- oxo0-4- (pyridin-3-yl net hyl)-2, 5-di hydro- 1H pyrazol - 1-

yl | py[) i di mﬁmﬁﬂa}gﬁubéignmmbWOthéayﬂbakgn@Ccﬁ.rpb@e@réﬁrﬁs a group chosen fromh g
6- (4-benzyl- 5- H cyc ent ro
xyér opyl )@P?Qﬂ%ﬁ epI rgﬂnyfl O%gm%ainyl pa/yrro%glnyl ar}/d1 P1exa e¥hy| elmlng groupgs andqh y

6- (4- benzydrybgroMpredréaetishy giienyldtopygr azol - 1-y1) - N-cycl opentyl - NA2- (di met hyl a
m no) -, et hyl ] pyri di ne- 3-sul f onam de;

4- benz?sﬁl 2-{5-[ (4- net hyl pi perazi n-1-yl)sul fonyl ] pyridin-2-y11-1, 2-di hydro-3
H pyrazol IB se@Brth subrgl;roup of compounds ofhthe invention is formed by the compounds of "
6-[4-(cyc met 5- 0Xx i 1H e N- phen

| p)[/“ f:h %e fgprg{l}pﬁllg glé he group(s%R Rfli angfgrﬁz corn%¥ grou;}/(s} R5 anéllo?lRG P y
4-benzyl- 2- { 5- [ R% onREly & hidrbgeh aiemangrbuy -)csuCS @Ryl drizy Grodp C- g8 habakyidi hyd
r o- 3Hpyr azol - 3- one;

N (2, 2-di et hyl propyl) - 645- oxo- 4- (pyri di n- 3-yl net hyl ) - 2, 5- di hydr o- 1H- pyr azo
| -1- \AQ] Eylrl di nR5 3ng WRE, amioti ey be identical or dlfferent represent, mdepend%nt!y of each

N- (2- met ut an- 2- 5- 0X0- 4- met ro- 1H pyrazo
| _(1 yl] py i ﬁ@yéroéa% P[%ﬁ'érﬁ Haup (E‘quéé a'kyl or aygroup Q& Cs%haloglqny Py

6- (4- benzyl- 5- oxo- 2, 5-di hydr o- 1H pyrazol - 1- A) N[ (1R, 3S)-3- (hydroxynet hyl ) -

cycl openty N- et h - 3- sul f onam
6 (4 benzyAdenigeosy e aiFcRE afgroRBa for droups (C1-CBjalky
-A) - N-net hyl - N- ( 1- net hyl pyrrol i di n 3- yl)pyridine-3-sul fonam' de

? E)sr E‘l Zé&g@ﬁéﬁﬁ{gﬁ?g r'géoouré eﬁé?%r%oart%ﬁmeg?byqﬁé rc];(c))r)1(“| ounds of fg nPurla?pyl)

6- (4- benzyyin-wabich R, H@pfbsbmdra)gﬂddppﬁmmr!aam ¥t Ptifodien &tein vl R®ayH Heas

6- (4- benzyl- 5- oxo- 2, 5-di hydro- 1H pyrazol - 1-y1) - N-cycl opentyl - N-[ (2R) -

di hydr oxypr opyl ] pyri di ne- 3- sul f onam de;

6- (4- benzyl- 5-oxo0- 2, 5-di hydr o- 1H pyrazol -1-y1) - N- (2, 3- di hydr oxypr opyl) - Nphe
nyl pyri di ne- 3- sul f onam de;

N-cycl opentjr1-6-{4-[ (4-nmet hoxypyridin-3-yQret hyl ] - 5- oxo- 2, 5-di hydr o- 1H pyr
azol - 1- y1}-N-net hyl pyri di ne- 3-sul f onam de;



4-benzyl-2-(5-{[ (3R)-3-(di net hyl am no) pyrrolidin-1-yl]sul fonyl}pyridin-2-yl
)-1,2- di el 003bFo7BE2aZ40! - 3- one; - PCT/FR2009/052691
6- (4- benzyl-5- oxo- 2, 5-di hydro- 1H pyrazol -1-y1). Nd1- (di net hyl am no) - 2- net hyl
propan- 2-yl ] pyri di ne- 3-sul f onam de;
6- (4- benzyl- 5- oxo- 2, 5- di hydr o- 1H- pyr azol1-,I 1-y1) - N-net hyl - N- phenyl pyri di ne- 3-
sul f onam dni-' egEt hc?(/l regents ,a hydregen at or  a H{E1:C |
3-{2- [ 5- (t S VBUERTEURPYRD YRS JHPIEPHS 22 | AR 5181 2 PhgiiB- 18 1CPPkYz 01 - 4
-y1l- 3- ( pydhviadtageBushpp magllayi @ater R1etprekents a group -W-aryl or a group -W-heteroaryl,
S11057 U chdvanthgbnsty hATThe SR ofbdiiiay & SoRiOtre SidbY dpfisitng FEAERS
6- ( 4- benzydndbthexaidhdierdatyy@pesthtinnya iyt 1- y1) - N-t ert - but yl - N- (2, 3- di hydr ox
ypropyl) - pyridine-3-sul fonam de; 23
6- (4- benzyl-5- oxo- 2, 5-di hydro- 1H pyrazol - 1-y1) - N- ( 2- hydr oxyet hyl ) pyri di ne- 3
.- sul f onanTleke subgroups defined above, taken separately or in combination, also form part of the

N- (2, 3-di hydr oxypropyl) - 615- oxo- 4- (pyri di n-3-yl net hyl )- 2, 5-di hydr o- 1H pyr az
ol -1-y1]- ! Vﬂﬁ@ﬁyl pyri di ne- 3- sul f onam de hydrochl ori de; nethyl
3-(2-{5-[cycl opentyl (net hyl)sul famoyl ] pyri di n-2-y11- 3- oxo- 2, 3-di hydr o- 1Hpyr

| -4-y1)-3- i di,n-3-y1)pr _ d hl.ari de;
50 ot SN SR R ARS BRSPS Nk RS g v £ (ot et
am no)H) propyl ] pyri di ne-3-sul fonam de hydrochl ori de;

ooy o opyt 1 PPl B e AR AR > (o e

her ei nbel ow,_t.he term "protecting group” (PG neans a grqup that can,
firstly, pr.dg,reacti. e function sugh—as an al cohg! og an amine during
a synt hesi s\_EXxanpl es of/ pfpt ect i ng,@4.Q ng_of pfo of:and

deprot ection nethods are enl“Tn "Protect/ve 5G oups FOrganic

Synt hesi s", j)Geen et al.;=3rd edition (JOhn Wley & Sons, Inc., New York).
In the text"}‘*ﬂbel ow, the term™" Ioeavi ng gpoup” ( means a nucl eof ugal

group that &= be readily cleaved fro 65l ecul e b pakii:ng a heterolytic
bond, w th | oss™mof anml ectron p%i hi s group e/t hus be readily
i anot her “nycl edphitTi c group during a sdbstitution reaction,

for exanpl ¢/ Sych |eaving=groups are, for exanple, halogens or an activated
hydr oxyl grup/such as a nesyl, tosy triflate, acety etc. group.

Exanpl es of avi ng grougs &nd of ref er/&fdés for prgpdri Mg them are given
in "Advances in O ganft Cheni st¥y", )7 March, 3rd edi Tey

I nterscience, pp. 310-316=15 In ac¢tordance with fhe i ntion, fhe
conpounds of general fornmula (1) may be prepared according to the processes
her ei nbel ow. Sbhecemdowtds c3-itedyl-dRA-[2pmtihelyil-pyeizolineed-ocoapmiowl sfoo fwHigy Rl a
(1) for V\h}e%peslg {%ﬁy be a -20 group -S02-NR3R4, a hydrogen atom a hal ogen
atom a graoup -Ha'o(Cl- 05)al kyl, a group -OO2R5 or a group -S02-R4; Rl may
be a heterocycl oal kyl _group not contai ni pgna @i,trogen atom a group

-W (C3-C6) cycl oal kyl " u&_—Whet eroaryl, a group

- W het & ocy clP0HPKRRIT | § froup W CONRSR6, with R3, R4
and R5 as defined above Cl1- 05) al kyl ene, and n may be O,
1 or 2. 25 These conpounds are referred to herei nbel ow as conpounds of
fornul a (18&). theicempourd:Schene 1, conpounds of formula (11), for which Rl
and R2 are as defined for the conpounds of formula (la) and z represents an

al kyl group suah@i‘_a\érret hyl @r ethyl group, react with the conpounds of

formula (Il1) to g\ve“t “ cphpounds of fornula (la), preferably in a protic
sol vent such as an anel/acetic acid mxture at a tenperature of 80C or
in an aprotic sotaent “such as toluene, at a tenperature of between 80 and
110C, in the presence of catalytic amounts of an organic acid such as

par a-tol ueddul fonic acid. 10 Alternatively, they may be obtai ned

sequenti al Ly v -588GiH©N i n a nethanol /acetic acid mxture to obtain the

i nternedi ate hydrazone, followed by a cyclization reaction in nethanol in
t he presence of- sodi um net hoxi de, preferably at a tenperature of 40C.

The conpounds (1) obtained are optionally converted with an acid or a base
into the 15corresponding salts thereof. Scheme 2 RL Oz + RL "CHO pTsOH O
---\R2O(M R2 H2, Pet on C EtOH RL Oz O(l1I)



0 P2 The conpounds of fornula (I1) may be obtained according to Schene
2 via a reaa ponooi7eBf4Knoevenagel type between a 8- ketpCFstRzowd/052691 a
(I'V) RRCOCH2C2z and an 25 al dehyde of formula (V) RICHO, for which Rl is
as defined previously, and R2 is a group (C1-05)al kyl,

- (C1-05) al kyl - (C1-05) al koxy, hal o(C1- 05 2Iky|, a group -WCOOR5, in which W
is as defined previously; z represents aff al kyl group such as a nethyl or
et hyl group, in anfapol,ar solvent, preferably n-hexane, in the presence of
the salt pyrid| F aara-toluenesulfonate in catalytic amount, to give

t he conmpound of or , followed by a step of hydrogenation in a
pol ar protic ny, p gr ably ethanol in the presence of a catal yst such
as palladiu «6n4 hanoa- 2 hene 3 RL RILg winO o 10(Il) Alternatively, the
conpounds of Mul a (rn) “Be obtained according to Scherme 3
sequentially by deprotona n of the 6-keto ester (1V) of fornula
-R200CH2CO2z with an organi c base of. -al koxi de type, preferentially sodi um
met' hoxi de in an al coholic solvent, or a mneral base such as potassium

hydr oxi de or a stronger base such as sodi um hydride, 15 followed by the
addition of an el ectrophile of fornula (M1) RLI-CH2-Lg, in which RL is as

N c1"05) bl APy &1 pfkde o Pl e BT bt the ventiop cpagtien Y bR cn

Wis ash delmadeésmsomkly@ﬂﬁeﬁoiﬁnﬂngcmmpmd&i kyI group such as a nethyl or

Compounds. a FOR RIPERET D) BT NRE AR S B DRER B A DT 8 O P P o

with Wrepresgoheng a branched al kyl ene group of fornula -CH(al kyl) (al kyl)

is described in. S 4. hes refer to h W as
commounds & AOPmEIE T g bR RN B o 5 et bviagpl YRR o
formula (1X) edrBoiitatined by condensation of a ketone of formula (VIII)

R7COR8, with R7 and R8 and possibly being, independently or together, a C
to C4 al kyl* gféephlorgbenzyd)- %m@éltydﬂé@yr&m afyl)fbiﬁuhyaroc?pwfpyrﬁzoléﬂgn@ozz in which

cthyl grous, TR ERERGREDRE ey Ra- BB RBleSian i SRR RInE TR e 1

a sol vent sucduhgdroe&t-bpyrezc&ﬂhmﬁtnﬂmroaﬂetateierrperature of bet ween 40C and

an or ganondt st eBhsaA o R Sy PBRBIAR iy B BRETRME ) an

or ganomagnesi SHmetloyicsditlydrb-3Hhpyrbygles- der(I -MgX, with X 10 representing a

catalyti ¢ Al CoreRpRE N Sae S LR B e -RERAGRE b0 i n an

anhydr ous sol pgftline-psefaiagtide; et hyl ether. The synthesis of the

conpounds of d en is SCrI i

I5Sehene 5+ THUSE LMY SrEThE P s By Er LFAaFY dE P b
formula (11b) pyr@qﬂeegremﬁ-mam;a@e corrpounds of for rrul a (11b) are obt ai ned by
formylation of the e of formula 2z in which R1
defined préevi Bildf %/C@ﬂrd’bQ”?yé) %H‘GQIYWTOX@TQ@?IB'W@(@H' "érEyré‘Z‘Pﬂé't'ﬂbN N)‘Fi‘(féfpﬂ% 2gr oup.
The fornylati ??']by;a,gj@,@ :pgm%h&tnﬁjel- n preferentially reacting nethyl or ethyl
formate with ester \? in the resence either of sodiumnetal in an
anhydr ous apr é?Z-€hisbpaad @lﬁlﬁﬁhﬁ?[ tpiperidnfissulignylpyridnpeylat drahysfo-Bet ween
0C and 30C, opyhpoiddsnddr esence of a Lewis acid such as titanium
tetrachl ori de and an orgznlc base such as

27 tri but ylsanNdédisthépresefleerobenayhtdymethahbone-2d-dinydret Iy pyara1-vil-

pyridine-3-sulfonamide;

o 4 (2-fluorobenzyl)-5-methyl-2-(pyridin-2-yl}-1,2-dihydro-3H-pyrazol-3-one;

e 4-(2-fluorobenzyl)-5-methyl-2-[5-(trifluoromethyl)pyridin-2-yl}-1,2-dihydro-3H-pyrazol-
3-one;

e 4-(2-fluorobenzyl)-5-methyl-2-{5-[(4-methylpiperazin-1-yl)sulfonylipyridin-2-yl}-1,2- ~
dihydro-3H-pyrazol-3-one trifluoroacetate;



trifluoromethanesul fonate, in an aprotic solvent such as tol uene, at a

t enper at ur@w®@bobeomen450C and 60C. When they are not cpOTER2604/852691
avai l abl e, the synthesis of the conpounds of forrmula (I11), for which R

represents a hal oal kyl group or -OO2R5 with R5 as described previously, is
described in Schene 6. These conpounds e referred to hereinbel ow as

conmpounds of . Sch 11a) (X].) C 0 s of
forml a (1Ila%“?%ﬁg%#%%%%)ﬂﬂ?t%@mp%‘ﬁﬁn%' U'fa“&ﬂ}k}\xff 'é‘dl)é "ét}&'oécg’%géﬂ]%ed
previously, byethgdl Ridinyded-3kygrasi-pengydrate, preferably in a protic

sol vent such gs_ EtQH a tenperature of between 60 and 80C. 15 The

synt hesi s &f @ﬁ@yi-gf{%-%ﬂﬂ%mag%aﬁw ykﬁ.‘?f‘?-?’sr@hquﬂghpw?%ﬂI’%]Sl\éﬁt]%n%— gr oup
- S2NR3R4  andpyR3ina@lsii¥bnamiieas described previously, is described in Scheme
7. These conpounds are referred to herei nbel ow as conpounds of formnula
(111b). 20 *schésriuorobenzypp-meibyld H-(RireHdinn -Yirgingipyridintd i1 Redihgdo 86k nul a
(XI1), Dby reasfrhn3qghean am ne of formula (XI11) R3NHR4 with R3 and R4 as
defined previously, in the presence of an organic base, preferably

tri et hyl aniened-(2,4-dichipodtzEnzgpHwaethyl-ipyfidingbyl )1 .8iditnidor-SHetyrenoe3-ombie  conpound

proti ¢ sol veriGteknaorrufsma ARl b Bfedh LA USioteS. The

synt hesi s of phwezot@rgmeunds of forrmula (111) for which Ris an al kyl or

al koxy group i escribed ipn _Schene 8. These conpqunds are referred to

her ei nbel oW aﬂg-??cg—,ﬁiﬁ%mﬁ%genayl)-ﬁav%ylg%[ﬁmethvﬁ%er Frgotsaiorytioyinear (111c)
are obtai ned fpoiRydre3aTRIZYNE oAt trifiofddicBiater (XV), with Lg and R as defi ned
previously. The hydrazine function is introduced via a coupling reaction

bet ween the bfdiBlpeRengYie 3 diteR 68 )-B orditetyraridingrillsufendemidiontay o

formula (XV) sheifie1R-@aRNeSHyrazdiataleyt i ¢ anount of palladium to give
the internmediate of fornula (XVII), the hydrazine function of which is

rel eased by a&i4i(A4-dishlerahenzydligimehy) Bridiydeo- Hdiparazphn-sll-Hr-ethysN-ni xt ur e

of i nm sci bl %I%&M?miﬁe_g%hoﬁémaé;t ol uene and water, at a tenperature of
100C. Schene 8 111c) Scheme 9 describes the synthesis of the conpounds.

(1) for whischb-Ht(3 &dighigrahepzyl\i-argihyl-2e0xer2, 5iiMydrce tid@yrezol-t-wig-Ns&ididprppen s

bei ng substi t4 Wy fore groups -NR5R6 and in which Wis a group
(C1-05) al kyl engwﬁygg&' %‘@f‘r’é‘gﬁ‘h $ are referred to hereinbel ow as conpounds

of formul ae(|4)2,4-Shenebanzylp8-methyl-2-[5-(piperidin-1-ylsuifonyl)pyridin-2-yl]-1,2-dihydro-
3H-pyrazol-3-one;
e 4-(2-chioro-6-fluorobenzyl)-5-methyl-2-[5-(trifluoromethyl)pyridin-2-yl]-1,2-dihydro-3H-
pyrazol-3-one;
*  4-(2-chloro-6-fluorobenzyl)-5-methyl-2-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-
yh}-1,2-dihydro-3H-pyrazol-3-one trifluorocacetate; |
s 4-(2-chloro-6-fluorobenzyl)-2-(5-{[(3R,58)-3,5-dimethylpiperidin-1-yl]sulfonyl}pyridin-
2-yl)-5-methyl-1,2-dihydro-3H-pyrazol-3-one;
o 6-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yl]-N,N-
diethyipyridine-3-sulfonamide;
¢ 6-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl]-N-ethyl-N-
phenylpyridine-3-sulfonamide;
e §-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-y{]-N,N-
di(propan-2-yl)pyridine-3-sulfonamide;
¢ 4-(2-chloro-6-fluorobenzyl)-5-methyl-2-[5-(piperidin-1-ylsulfonyl)pyridin-2-yl]-1,2-
dihydro-3H-pyrazol-3-one;
e methyl 6-[4-(2-chlorobenzyl)-3-methyi-5-ox0-2,5-dihydro-1H-pyrazol-1-yl|pyridine-3-
carboxylate; |



" The conpound of formula (XIX) is obtained by reacting a 6-keto ester

conpound ofych eoNDjoFEERY) R2COCH20O2z, R2 being a group pCHER2GIHY62691
-(Cl-05) al kyl - (C1-05) al koxy or hal o(Cl 05)al kyl and z representing an al kyl

group such as a nethyl or ethyl group, 5 and a benzal dehyde conpound of
formula (XVII1) substituted with one orﬁgpre nitro groups. The conpound of
d

formula (X() is then obtai nedrtt% t ot al rogenation in the presence of a
cat al yst sdch*&scharopgeaiin-Bettyharegidin-2wll abydre-Abpyame-3er as et hanol ,

or el erent 41§ chbitt Pl AP i BB YRR AE SV
reduci ng agendinydrot3Hagyrazadidcone; 10 tri acet oxyborohydride in a protic sol vent

h b h 1
wiih tne campaihehSoorBRG DRSS e g Al RS S ADs ORI 30 3 or i

- (I'b). Schenme methyeserdityes-8Hepysapot-Beses of the corrpounds (1) for V\:hl ch R1

or oup el pd. SBEH R eRebbR BHESHP B AR IRkl oo ¢ 2y

~0- ( C1- 05) al kyykidihe(Baulftmpaiidey| - ( CL- 05) al koxy or - 0- ( Cl- 05) al kyl - NRSR6.

Th t h i _ f f la (I
Schene. 107 VG RbTEES T ERU b eSS Moo PR S - RrEaMe DA 0
O\/ /(OH)n2 Hygdirgehatifopami@od 1) z (1V) (XXI)RO-Lg (XXI11) The Cormound

ff I -
LR R AL R

representing g@p@fdiaéleydufBr@di@esuch as a methyl or ethyl group, and a
benzal dehyde corrpound of formula %I), followed by a step of total

hydr ogenat iton*{#rebipwbgradichietiv-2gatpiaendin virutempwidin-2pflet. 2dinre-3ir a
sol vent such ggagyifaadfel. The compound of formula (XXI'V) is then obtained by
al kyl ation with a conpound of formula éXOl RO9-Lg, with Rg representing a

group (C1- *Cs9d4- k%ilwﬁ@benzyla:ié rogiidt &k gro-2 Gxditmslyerd meaon (L NaH(psnapt2- NR5 R6

and Lg being @ LQneatd ,Q{dgw ously, in the presence of a base,
preferentially 3’ m neral base such as potassium carbonate, and in a pol ar

sol vent sueh #$1, E)NF)XIdOtettaéﬂNWﬂTlpn@ac& Bit5amettid SelbH biperidin-19dsdiony IpyidintR-t he
conmpound of f he desired conpounds of fornula (lc).
o Z2 Pt phpe-Sonk,

151 n the exa he 'starti ng conpounds, the internediates
and t he reageti{4(1, WderidotediahydrothiopdienSdpaamethybb-axe-hodihgdeset ii-Hpgrzolat-e

commerci al | y ﬁlel Fﬂ?lr\fapr?e{rwg)gﬁdlﬂ%%nglfgezgufd@ the literature, or else may be

pr epar-ed acco |ng at ar nown to those skilled in the art.
20The exanpl e&-[4-tiat-dioaidotivahldratiaphte-3yip3-pretpabaiioahs-afhyder- tippragoimpounds

i n accordance th. the in 0 nunb rs of the conpounds given as
exanpl es ref e¥| 'ngrgﬁ%%ég’ﬂh r{c.ﬂ%e—g-ggﬁf%naa? %n later, V\hlm(::)h ill ugt rates the
chenical str ugi{[errﬁ@thﬁrsiom:x@%@tn{@ilym -Hh§&roofH- ayra%t 413ﬂ}Pﬁé?cF§3ﬂ}B@HM§trlle

e

according to the invention I ow ng abbrevi ations an ormul ae are

used: Et OAecEt #y5-rastbyled-exdDricn-2yh12e3-Hipdro DV-Dyreed [y fnoathgbed 2onitrile,
et hane 10 Et OHEt hanol

.DMSQODI et hyl  sul f oxi 1, 2- Di met hox _
DBaOrt ot -t B B e o K e oA AR R o OX0-2,6- Iy AR TH-pyrazol-1-yl)-

N-phenylpyridine-3-sulfonamide;

o 4-[3-(methoxymethyl)bhenzyi]-5-methyl-2-(pyridin-2-y1)-1,2-dihydro-3H-pyrazol-3-one;

*  N-ethyl-6-{4-[3-(methoxymethyl)benzyl]-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-
N-phenytpyridine-3-sulfonamide;

* 6-[4-(3-cyanobenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl}-N-ethyl-N-phenyl-
pyridine-3-sulfonamide;

e B-[4-(4-cyanobenzyl)-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-ethyl-N-phenyl-
pyridine-3-sulfonamide;

*  5-methyl-2-(pyridin-2-yl)-4-(pyridin-4-yimethyl}-1,2-dihydro-3H-pyrazol-3-one;

o 3-{[5-methyl-3-oxo-2-(pyridin-2-yi}-2, 3-dihydro-1H-pyrazol-4-yljmethyl}benzonitrile,



| Pr OHl sopropanol 15 AcOHAcetic acid CH3CNAcetonitrile Et20D et hyl ether

THFTet r ahygrobonam7eega(s) 20HC Hydrochl oric aci d H2SOIRGTIRER200H052651
K2CO3Pot assi um car bonat e KOHPot assi um hydr oxi de NH4ACI Ammoni um chl ori de 25

NaHCO3Sodi um hydr ogen car bonate Na2SO4Sodi um sul fate Cs2C0O3Caesi um
carbonate TEATri et hyl am ne TFATri fl uorog etic acid 30 THFTet rahydr of uran
P
94

RTRoom t enperature ZnCl 2Zinc chl ori de SPyr.i di,ni ym par a-t ol uenesul f onat e
~anh. Anhydrdu34'§§ﬁ%)’"2%ﬁ'§qu’rﬁ?ﬁyﬂmnb%ylé%é{? 'r%ﬁ‘t%’i?p@?“’?@&g" sONg2

MeCNAcet onigt r g Ired\ L isadider DLEADIS. X A00€-ethyl-N-
TBTUO- ( Benzot érS I[zg&%@a@%%ﬁﬂkﬁ?h@b ?02? rsaﬁe ﬁgﬁﬁr @rqlgﬁﬁrinq[ggtq? g}'gr}ylljlc\)lr obor at e
DCCN, N- Di cycl phenyipyedine-Begifomanaide NMVA- Met hy| nor phol i ne

06 ey R ol MR O A g

Tr Ret enti on t yikd-phiemgipgridirecIenifeaamide.e in C M nM nutes. m p. Mel ti ng poi nt

The br ot on TgeLl fnd RENAENGSH & MBS RREL A1 B5rSaREs BBk gt 2T e

e  5-methyl-4-[4-(methylsulfonylYbenzyl]-2-(pyridin-2-y1)-1,2-dihydro-3H-pyrazol-3-one;

¢ N-ethyl-6-{3-methyi-4-[4-(methyisulfonyl)benzyl]-5-oxo-2,5-dihydro-1H-pyrazol-1-yl}-
N-phenylpyridine-3-sulfonamide;

s 4-[3-(2-methoxyethoxy)benzyl]-5-methyl-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-
one; '

¢ 4-benzyl-5-methyl-2-(pyridin-2-yl}-1,2-dihydro-3H-pyrazol-3-one;

e N-ethyl-6-[3-methyl-5-0x0-4-(pyridin-4-yimethyl)-2,5-dihydro-1H-pyrazol-1-yl}-N-
phenylpyridine-3-sulfonamide; -

e N-ethyl-6-[3-methyl-5-0x0-4-(pyridin-2-ylmethyl)-2,5-dihydro-1H-pyrazol-1-yl]-N-
phenylpyridine-3-suifonamide;

o  5-methyl-2-(pyridin-2-yi)-4-(pyridin-3-ylmethy!)-1,2-dihydro-3H-pyrazol-3-one;

¢ B-(4-benzyl-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yi}-N-ethyl-N-phenylpyridine-3-
sulfonamide; '

o N-ethyl-8-[3-methyl-5-oxo-4-(pyridin-3-yimethyl)-2,5-dihydro-1 H-pyrazbl-1 -yl]-N-
phenylpyridine-3-sulfonamide;

. 4-(2,'5—dimethoxybenzyl)-5-methy|—2-(pyridin-2-y|)-1 ,2-dihydro-3H-pyrazol-3-one;

e 6-[4-(2,5-dimethoxybenzyl)-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl]-N-ethyl-N-
phenylpyridine-3-suifonamide;

¢ N-ethyl-6-{3-methyl-4-[{ 1-methylpiperidin-4-yl)methyl]-5-oxo-2,5-dihydro-1H-pyrazol-
1-yl}-N-phenylpyridine-3-sulfonamide;

¢ N-ethyl-6-{3-methyl-5-oxo0-4-[4-(trifluoromethyl)benzyl]-2,5-dihydro-1H-pyrazol-1-yl}-
N-phenylpyridine-3-sulfonamide;

» - N-ethyl-6-{3-methyl-5-ox0-4-[3-(irifluoromethyh)benzyl]-2,5-dihydro-1H-pyrazol-1-yl}-
N-phenylpyridine-3-sulfonamide;

) 5~methy|—2-(pyridin-2-yl)-4—[3.-(triﬂuoromethyl)benzyl];1 ,2-dihydro-3H-pyrazol-3-one;

o 5-methyl-2-{pyridin-2-yl)-4-[4-(triflucromethyl)benzyl}-1,2-dihydro-3H-pyrazol-3-one;



20 400 MHz in DMBO d6, using the peak of DVMSO-d5 as reference. The chem cal
shifts 6 avw eRpomTesa4i n parts per m I lion (ppm. The BCI/RR300MOEPER are
expressed as follows: s = singlet; bs br oad singlet; d = doublet; dd =
doubl et of doublets; dt doubl et of trlplets = triplet; m= multiplet;
H = proton. 25The mass spectra are obt a% ged under the followng LC/ M5

%

S%H0 0! 35op YER S riStoqfet Pl b S Spat iy d e TRE S5op

B; Met hod 2: gunylpyridide-GeautfgndBiblie C18 (50 x 2.1 nm 1.7 pM 30 Eluents: A =
-120 + 0.05% 35% TFA. . TO. 98% A: 11.6 to T2.1 min:
100% B; T2.5 %Hﬂ@%dfﬂi‘)f?ecg‘glﬁm%%% A(Pydin-2-yh- h2dyero- ?thpiéfaée'@ 0N ect i on 2

%53%2&2+33%% 5 ME&W%%V@@%&%%%%@ /&X R’%@B@"S@?Vﬁ*f“%@&% B, 17.1

to 110 min: 1wwwmyn¢m©@~auﬁo@armde m/mn ; = 40C - Injection 5 pL. 33

ST S
pyrazol - 1-y1] y|NNrﬂithN piyeriyipiyriding-3saulfboaraidiede ( Conpound 77 of Table 1)

B et o2 BTl s 808 s 38 Rt SR e T
(750 nmol ) of Nepbetgpgidiree3-adittedntde; . of acetic anhydrl de. 10 The reaction

nediumis then heated for t 50C, and then diluted with 1 L of DCM
T washed “wi AT St 2 1 e U R e BTy h - A8 SP R 2 SO%.

Lo bor T o e R RS BT RE M BB 153 2 Sy O SRR gl 21 e
Tlduced pr 2’55“%‘“"@“{6"“@‘“‘" PoHBRG GO FR SIMEROAT AL 134T
obtained in tﬁé)?‘FB)‘lPrYr@I"%agéB'f F%{‘é%s oil. Yield = 70% 1F1 NVMR CDCl 3, 400
Mz, 6 (PppR) :6-34-BA)- 3?nk8thy|25-o%8>i§~dlr§,bi)o 118-phrazof1-yBN-{3-rheffIbLBA) pFHdine-3-

1. 2. met hyl 2- acetyl - 3- net hyl - phenyl but anoate 20" To a suspension of 146 ny
(0.8 mmol ) ofs‘éﬁﬁ9’<'ﬂld8us Cul (1) in 5 nL of anhydrous ether are added, at

O pumder 3. SkEERBhy BB ek b RISy RSt o Sl |

(6.4 mol) oof6{@[3ch|méthﬁamﬁryd)b@-zwehyétbw&&xcﬁzGaili%/dr@“lHdﬁi«eﬁzo{ n-y§-Ne-etrgl-e
portion. The ture léds% I¥\E ‘? warmto roomtenperature and stirring is
cont i nued for eﬂﬂﬁ‘f" SRRV mixture 25 is then treated with 100 niL
of saturategd Flatidy b AN-5-h@yIPES R8N -§)-9 Kld and the
organic phasem:(% aeglch*k tregﬁsed let hﬁ%ﬁ " of @?ﬁrggﬁyﬁﬁf dsr% ution. The
aqueous phasel- aiméGdﬂ{M—mﬂthanjyI)ﬁememyhﬁ-oatb-ZmumydfbelFbpgamld-yphrases are

conbi ned, dr| At 304 and concentrated under reduced
pressure. After S’W‘ 'ﬁ%gtﬁ%gﬁh%?llygﬁronat ography on silica gel, eluting with

a 95/ 5 cycleohgxantticxPbenzgiusnsyiez-(phriginad-yite 12%ihydro-3H-pyrazol-3-one;
2-acetyl - 3- net hyl - 3- phenyl but anoate is obtained in the formof a col ourless
oi | . Yi el d = &{%methaxiharzyEEenSthyldD(pykitin; 2-@)-(1 (Zeatiydrd-34-gyr@zql3roreH) ; 3.9 (s,

N 1o T ST ndbhena) eyl xR ahi- SR e BN e pyr azo

| -21-yll- Nphenmq:wrplyddm@.e%iﬁuﬂﬁrmaam de To a sol ution of 200 ng (0.85 mMmol)
of nmet hyl géziga 8 henyl but angate in 2 nL_of EtOH AcOH m'xture
(1:1) are &d et Ylas qqgﬁjpgxymenzy ~-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-

N-et hyl- 6- hydy|)ade1wbbmb|eéwldw@|hg13t@ﬁf3n§mdgonam de and the reaction m xture
is then heated for hours at 90 After concentrating under reduced

pressure, theNEy @dé ?@Q‘Mhewi)r%mﬂw OXSE. TRiydregishaagglthybNx 30 n
of saturated Mﬁg@:}n&ﬁé_@,tguqanarﬁl,ebed over Na2SO4, filtered, 10 concentrated
under reduced presSure and then purified by chromatography on a col um of
silica gel ? eﬂemgSm@thyli E%(m%ﬁ&haﬁeylmliwl)wém%mﬁwfd%yctr@r?»izb%rgcﬂmc.
After concentgqding under reduced pressure, 312 ng of a yellow oil are

obtai ned, and are solidified in 20 nL of pentane. The solid obtained is
filtered off, Naityl-OHén3hydrenyhenasi-3vertylh-0x078 Srehygfo-1H-pyrazoi-1-yl]-N-

N- et hyl - 6] 3- [_j;%fp phenyl et hyl )-5-0x0-2,5-d i hydro-1H
15pyrazol - ;ﬁi 5ﬁéﬁ%3§ﬁ§dﬁlnﬁéa’3 sul fonam de are obtained in the form of
a white povvder Yield = 44% mp. (O = 122 M= C26H28N403S = 476; MH =
477; Method 2: Tr = 1.54 mn 1H NVR, d6-DMSO, 400 MHz, 5 (ppm:
12.0 (bs, 1H); 8.55 (bs, 1H); 8.45 (s, 1H); 8.1 (d, 201H); 7.5-7.3 (m 7H);
7.2 (m 1H; 7.1 (d, 2H); 3.65 (q, 2H); 1.9 (s, 3H); 1.7 (s, 6H; 1.0 (t,
3H). Exanple 2:

N- et hyl - 6- ( 3- et hyl - 5- oxo- 4- (pyri di n- 3-yl net hyl ) - 2, 5- di hydr o- 1H- pyr azol 1-yl
i - N-phenyl pyri di ne- 3-sul f onam de (Conpound 43 of Table I) 25 2.1.nethyl



A mxture of 10 g (86 mml) of nethyl 3-oxobutanoate, 9.2 g (86 mmol) of
pyr i di ne- 2n(SBosaesgkdehyde and 70 mg (1.1 mrol) of RPES/F R2G00/052691
hexane is refluxed for 48 hours in Dean-Stark apparatus. The nediumis then
concentrated under reduced pressure, taken up in 50 nL of EtO0OAc, washed
successively wth water (2x100 niL) and i ne (100 m.), dried over Na2SO4,

(261 2) - 3- ofo- S ByrbFRIy et ATiGRe é?r%% w0y nshrdRers form
of a yell ow osdifonshideh is used WlthOUt further purifi catl on for the "
1H) ;

foIIovvingsteAg‘ Yield = 99% 1H NVR, CDCI 3, 400 MHz, 6 (ppm: 7 (s,
8.5 (d, 1Hr; S(dbyqraxybepgyl)-Frethd-2- (mstﬂdlr)-z?yt) BE-djtyydro- iitﬂtpyragoiﬁ p@,e 3H); 2.3

, 3H). 2.2. 0 P
ppar at us. *a lOGPEH SR R e S P B SR P2 i - 3
yl met hyl i deneylphtpeogpwidime-280lforiandde;MeOH and 2.2 g of 10% Pd/C is
hydrogenated for 48 hour The reaction nmxture is then filtered

t hrough What n&Rees)- ﬁ“eﬁ%ér(%ﬂfﬂf‘ 8§’rHCE%'pMF'§H3iﬂJﬁM@IZOIF%H%ed pressure. 14 g of
t hyl 3- th h
][rgr myof aoggr%bée I g\?\? é&)’ﬂh?| f%@ﬁknﬂ&fdﬂ%ﬁ ué’ggﬁW'ﬁ%ﬁt& %{]u1l’%l§@?&tt?ﬁérl-?? ?rggtdléonel n

thefollovmngoﬁﬁte Yield = 99% 1H NVR, CDCI 3, 400 MHz, 6 m: 85 (m
Z gg ?d 2= iﬂazegargjr y‘s‘&ﬂonﬁ)'ﬁ%dtﬁ 27)}I)j 4—Benz1y|_':}> méhy ]1 é—ﬁthy&ﬁ’BDCiH Eyr’lt?ol%dd

202 3N- et hy1l-@#3- net hy1- 5- oxo- 4- (pyri di n- 3 yl met hyl ) - 2, 5-di hydr o- 1H- pyr azol

L BRI  Sins b5, 2o

(]_:L étSOml )O_loyl]pwmhwmﬁilhmdndaﬁl n;) N- phenzl Eyl‘l di ne- 3- sul fotnam de : n 4 trrL

o] C eat e r 0 er oo ing to
room 25 terrpe'rQl é#@"ﬁ'@’i’? ﬁ‘g’yﬂ‘gt‘éﬁ H@&kﬁyﬁﬁfﬂﬁéﬁ?&d 5Py d't hen
vvashgd succesﬁ]wﬂalyamgdﬁoﬁrﬁﬂe(h@&-offhj)m@é]d peEt ane (20 n16) 21]9 ng of a2
residue are isqlate this residuye e n.4 of water, mL
0F oot ont o1 M-ty B3 ety Son o o8 ST o b T THEAROR o 550
mg of [ r|d|ne-3-sulfonamlde

N-ethyl 6- [ 3- yr'rlaptyhy - 5- 0x0- 4- -3-yl net hyl ) -2, 5-di hydr o1H pyrazol - 1-yl

j - N-pheny! gyr NdY¥- H@%Mﬁr@@?«%tﬁ?‘&@%%'ﬁ!n& yetae2, Brotlyotsnt iPwEOr ¢ he

30f orm of a V\tft%ﬁmhmpshwbharﬁhe hyé(ﬂo@hl@n&e ;33% mp. (€ = 128 M= C23H23NS03S
= 449; MrH = 4 1H NVR d6- DMSO, 400 Mz,

6 (ppm: 12. 56t¢tybenztm=|§-oxe 3'9rer093§-2 Euimhyd'e B -Pyazql-yi)-bl-ghylN- pbemln)yndeef;% (d,

1H); 8.4 (s, éth%nat%d%t(z@%ch%e 8. 05 (dd 1H) 7.4 (m 3H); 7.1 (d, 2H);
3.8 (s, 2H); r@&m@ I—? %t 3H. WO
2010/ 076522PCH1 ¥ 5@52619@3/3@”'@0&"!\?@ hl}¢; 5-dihydro-1H-pyrazol-1-yi]-N-(propan-2-

6 (4-{3-[2-(dj, %%rgm)]% LhRRABKLa-- 3- met hyl - 5- oxo- 2, 5- di hydr olH- pyr az
-1-y1)- I\I—et%wtl\i-p heny F’% e 3- sui{j ‘onani de hydrochl ori de (Compound 56

of Table ')y 5- ngatt]ylﬁp]ynydm 3 ylmethyl)-z [5-(pyrrolidin-1-yisulfonyl)pyridin-2-yii-1,2-dihydro-
(2E/ 2) - 2- 1( 3- ngg)g p%gngwa%%m¥ idglenel- 3- oxobut anoate 10 According to the

process describ starting with 5 g of
3- hydr oxybenzbﬂtellétbytyedeeﬂhyT-E axoed-(pyadima-yl@ethybib-dingatoe] H-Rydzg-6Yl]-net hyl

(2E/ 2) - 2- [(S%yt}}eﬂ_{ Oﬂ%&lpomét éWgc}Hﬁ%ge] 3- oxobut anoate are obtained in the

formof a pal OW po 27% 151H NWVR (CDCI 3, 400 WMHz, 6
(ppm: 7.4 o SN- Clybl))pro't’)yl':’ﬁ {Fmnethiy)-5-ofio-A-(Byiddit-ByyIrBeihyl -2, Skdibgdro ﬂﬂ-ﬁ)-pyrazcﬂ-ﬂ s, 3H);

2.4 (s, 3H); t.h 2 3-hydroxybenzyl ) - 3- oxobut anoat e

According to t%wgné'%ée@foﬁ%@@?r@g&%}‘ anple 2.2, starting with 2.5 g of

met Ey: (2 2I(E/3-Z¥]N-Ebyclaﬁ%r(t§3| m?edmgmypmsgw-@r@ydm%%ﬁethgl&z@mgyttraneﬁme?zﬁq5 ]9 of

met hyl 2-(3- raxybenz - 3- _oxqbut anqate are obtained in the formof a

transl ucent méﬁy”@%%t%as%"é@%df&lyamh 3, 400 MHz, 6 (ppm: 7.15 (t, 1H);

6.7-6.85 (m Rthyl8-[B-riéthylBDxo-8(Lphénylsthi)y-2 3-diydiéli HA P az0R 1 28-N-Bherdhd) . 25
pyridine-3-suifonamide;

o 5-methyl-4-(2-phenylethyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one;



3. 3. nethyl 243-[2-(di et hyl am no) et hoxyl benzyl11- 3- oxobut anoate A m xture
of 1.5 g (WO30tmolrbsed met hyl 2-(3-hydroxybenzyl) - 3- oXeOVIFREIDURISI6SA J
(20. 25 nmol ) of anhydrous Cs2CO3, 0.1 g (0.67 mmol) of Nal and 1 g (7.1
mrol ) of 2- di nethyl am noet hyl chloride hydrochloride in 20 nL of anhydrous
CH3CN is heated for 30 4 hours at 90C, then stirred overnight at room

d
e A G T S SR BT
with brine (S@ymr)zyn)pymhem%mf@ﬂ%a%‘ﬁ@hydrbbm@md concentrated under reduced
pressure and then purr f| ed f sili

chr omat op a .calum a qgel
Bl it i ng w th A PRBOMIET ooy TG ooy B GRet ATt By e RkRE A Ty
under reduce@,%ﬁﬂ@@ﬂWrﬁoré%em of net hyl
2-{3-[ 2- (di met hyl anmi no) et hoxy] benzyl} 3- oxobut anoate are obtained in the

formof a Br o'rlﬁ¥%§- [3-methWSexg-4=(2rhenyipiaparnd=yl -Edcsdinydrad o-megzol-d-ylidbm) : 7. 2
(2}-0'1;08 ?t7 ;ﬁwe&yﬁ)g’r‘rdlnﬂﬂksuﬁ%ﬁanﬁ@e 2H) 3 8 (t 1H) 3.7 (s, 3H; 3.15 (d,
6- (443- 12- (‘drN@EMﬁdﬂn[ wwmrldeﬁzwmetwlmé AR 2 Ao Py azek pyr az

ol -1- v1)- N—e | né’%réuﬂbﬁ‘ﬁng sul fonam de hydrochl ori de According
to the process Ees%ﬂrgl-n @gmlfn Exanpl e I263 starting with 195 ng of nethyl

2-{3- [ 2-(di ng&thyetiv- ﬁ@)«eﬁr(axr}qllbérﬁrpqtmylf&-?Mbmrerﬁbbmeam*rd -Vl (prtgidinf-2-

N- et hyl- 6- hy -.sul fonam de, 70 ng of
6-(4-{312-(0%%&‘%8‘??—5“&%%}%{*? %’%Eﬂg” '-3- 10met hyl - 5- oxo- 2, 5-d i hyd ro-1
H pyr azol - 2- yitetiy-64ByetiNd-Smoyd-Olyphichylegei@propy -8 Sadinydie- 1 Hyplraxihi efliNle ar e
obtained int . i yophilizate. YieId:ZO(Vmp. (CO =124 M
= Q8FBBN504S£@”&@%{E"‘I\?§F§|?S§ MoRRthod 2 Tr = 0.98 min 151H NVR d6- DVBO
400 MHz, 6¢( pl]sl-r@hyl-ﬂiﬂél-([)(S(rbsU"loiyﬁMld|ﬂ1€2—ﬂ)nﬁeﬁhy{] B.—I’I)esthﬂ-f)@o)(er,S-ﬂHWdrcm H-pimzoli H) ;
8.1 (d, 1H); 7.4 3H) : . 7.25 (L, 1H): 7.15 (d. 2H): 6.9 (d, 2H): 6.8 (d,
1H; 4.3 (t. Z‘ﬂb}',“ﬁ‘@%“y@f'd'ﬁﬁ%sui‘??'?'?%h%?f)";"é'ﬁ'.("gé’(t, 2H): 2.8 (s, 6H); 2.2
(s, 3H); 10 6[4—b&|ﬂ)/l—3 (methokyragthyIB-5%xo-2,5-dihydro-1H-pyrazol-1-yll-N-ethyl-N-phenyi-

6- {413- (dinmeth Jam enz qle] 3- net hyl - 5- oxo- 2, 5-di hydr o- 1H pyr azol -
201-yl}- N-eth & 9'3/ di ne- 3-sul f onam de (Conpound 53 of Table I) 25
4. 1. met hyl o m&e&yﬂ%x@et(trmpb@nwtaym Badrnydmaaﬂﬁraz&pwqwemym pA&®r di ng
to the process describ in Exanple 2.1, starting with 6.18 g of

4-ni t r obenzal BERE éé‘ﬂ%’”ﬂm’?@ g of net hyI 3- oxobut anoate 4.2 g of methyl
(2Z/E) - 2-[ (4-118-td28 ﬂ\-g@'ﬁ'é VieRelyiB-mett L aparire 3 H et BH R hzbpst he
form of an 0|IJ[BgZ€£r§I 4%1HN ] ﬂ?ﬂﬁ@,@ 3 ?’%{; » Z4(s
1H); 8.3 (d, A@p 7.8 (d, 1H); 76(rn 2H); 3.9 (s, 3H) 25(s 3H).

4.2. met hyl 42- I(!‘b"tr@fqugl?r‘?étw@o% Mﬂ&ﬂh@rﬂ%l%thyﬁ%—@ ygrdﬂﬂ—l%gratzﬁﬁ -PiREEss

described in , starting wt g of nmeth

[(4-nit rophen@*l‘%’\’r;@b’r‘@ll‘? §eﬁﬁ'§?ﬂq}mgﬁobut anoate, 2 g of net hyI

2- (4- am nolken - t { _

2 N(R Y 312 4@50@%1 8 {43(% rﬂé%ﬁk@@ﬂ&iﬁ LLvish ﬁpﬂ?é %eﬁ@q 5kt fg l%ﬁr%FB -9 {)?Fézef

3.8 (s, 3H); Bhyrrl\(blsenymldmeSis%f@narmdﬁ 2.2 (s, 3H) Y| eld = 54% 4. 3. met hyl

2[ 4- (di net hyl 2’95%‘ :t g 78
mol ) of net hﬂlr& Q&;é %m‘gﬂ‘%y g[gx anggtﬁ(%éﬁﬁﬁ?% h(yﬁ g grgf Ac CH
and 5.1 nL (617H®ymzolr} ylﬁﬂyﬂdmeeﬁqmdfmsmwa% sol ution of formal dehyde in 13 nL
of CH3CN are i 1 ium
triacet oxybor%ﬁﬂg ngé't(%:ﬁ% @Cﬁl%ggxo ?Su%rh§&8t1hewm4 1\7\@6’“ ﬁvar m sl ow y
t o room t enpeplaryipgridiagd- syllfomarmudg is continued for 12 hours The reaction
mxture is poyred,i d nand
extracted Wt e@%ﬁgg Efgyl%L -fpyn g"@%ﬂﬁf@& PV%%?a llllrgrrrgrne-
concentrat ed wdiﬁnanedhmed pressure and then purifi ed by chr omat ogr aphy on
a col um Of- sé ett%?g oxg-4- pyn n lme%yﬁ%cé 81“3%%”1 E;[rrgzo -1-yl]-N-phenyl-
pyridine-3-sulfonamide;
e N-ethyl-6-[3-methyl-5-0x0-4-(3-phenylpropyl)-2,5-dihydro-1H-pyrazol-1-yl]-N-
phenylpyridine-3-sulfonamide;



15gradient of O to 50% Et OAc. 344 ng of nethyl

244- (di met o aom0@)78eRray 1] - 3- oxobut anoat e are obt ai nedPCF/FR206W08PEF1 a
yellow oil. Yield: 20% 1H NVMR, CDCl 3, 400 MHz, 6 (ppr’r): 7.1 (t, 1H); 6.65
(d, 1H); 6.55 (m 2H); 3.9 (t, 1W 3.8 (s, 3H; 3.2 (d, 2H); 3.0 (s, 6H);
2.2 (s, 3H). 20 4.4.

N ot hyl N pilergT BTl R X%rﬁi%f]’%as%ma%%gcoﬁhwr%w- - RS G2oer i bed

in Exanmpl e 1. @lfosamrdel; ng with 172 ng of rret hyl 2-[4-

(di met hyl am ng) benz - noa of N—e hyl- G- razi no- N-
25 phenyl pyri Hl%@ic’@%?k' 'ﬁ&%@%& gﬁr% ‘%?py"'% 3—yimethy él%d yml 17

6-{4-[ 3- (di mepfrgrarr Jﬂ}gj,@ﬁ.ﬁ@g@ﬁ&qma@yl 5- ox02, 5-di hydro 1H pyrazol - 1-y1}-N
-et hyl -N-phenﬁl p%l‘l sul f onam de are obtal ned in the formof a white

solid. Yield M%Mé)meihqmy@@m@r MSeHbY R yE5-0xg P S-dipwiio=1trg .

Met hod 2: Tr ercﬁﬁyl y cg@nf%ﬁ}de400 M—|z 6 (pprr) 12 0 (bs, 1H); 8.7
(bs, 1H); %yé 1 ( I—g2 2 2H); 7.1 (t, 1H)
6.7 (s, 1H)° [(éd:yamn)vrldfg 37ylérqeth2li=§ m@hﬂ 5(@@ iia)d*hygrcgﬂd@yra@pw VBNES (s,
3H); 1.0 (t, N _pagn I@,ﬂgm@ -£BliRnamidt di met hvl pvri di ne- 3- sul fonami de  To
a mxture of 4. 9y 1) of dinéthylamine (2N in THF) and 2.6 nL 5
(18. 86 nmol*) t?ﬁbFE\d\ﬁr[ﬁ %Q-%@ymlnﬂﬂﬂmﬁ@yaﬂ-’c@@hwf@p -Bwazelt!-ypyridingsdt ut i on of
2 g (9.43 mmé% g&,% chl oropyri di ne-3-sul fonyl chloride (prepared according
to patent WO 2 é in 5 nL of THF. After stirring for 40 mnutes at 0OC,
the reaction mmmmsrig neafRyrb-one-4-(puidinad-yiofettil OAG-dihnydshéid-pyiazol-tvat er (2 x
40 nmL) and brj {AQ AN ied over Na2SO4, filtered and concentrated
under reducedylﬁgé@gﬁga?&%% of 6-chloro-N, N

10di net hyl pyr Ndeﬂ@u@i—ﬁiﬂﬁ-bmérfbyimimﬂqlmﬁhﬂb-ﬂéddihydm-l‘lél-rﬁwazul-dfyljayrltlﬁw& solid,
which is used th%%further purification in the following step. Yield =
93% 1H NWR, Cf%,%f 0 MHz, 6 (ppm: 8.8 (s, 1H); 8.0 (d, 1H); 7.4 (d, 1H);
2.7 (s, 6Hpe. N&Srt—bu&l-axﬂ-barzwf(ﬂy&dlrNB@!Im@thﬂylzmvdmﬁﬂmeHaawa&omM\]pyrﬁtﬁne-a

m xture of 1.9 Ig) g F ! %\Pm 6-chl oro- N, N-di met hyl pyri di ne- 3- sul f onam de
and 4.6 ni (93u e) yg]ro 32| ne nonohydrate in 10 nL of EtOH is heated
for 2 hour s aN-@0E-6-Bhsopr-@yridini3ayi@ctiyl) @, eitlydrat 1Hepyrageli-fIBNtpheh@pyFidine-

t enper at ur e, 5 &Q_Iltered off and then washed with 10 niL of EtOH and dried
under vacuum SPUEIAPIAE 6. hydrazi no-N, N 20di met hyl pyri di ne- 3- sul f onari de
are obtai nad sn4bbRz Jerd%bCﬁsauh ok FH-RONEGI 1-y1}-Nlte Plityl-f6m ridiQe.3Miz, 6
(ppm: 8.5 (bsm yﬂ ?61) ?97 (d, y?— 6. 8y5 (d@h{?@y; 4.4 (s, 2H);
2.6 (s, 6H). SU@" '%d |rrethv1 643- met hyl - 5 oxo 4- (pyrid in-3-yl

met hyl ) - 2, 5—dNLet 1@5 13- xture
of 400 ng (1.8 e l?Q(ﬂHe%&mgpn%yl %ﬁﬁg?-ﬁ;ﬁ{xﬁ% %lsrrh?gr:i)wel-ﬁ g? ?gll) l?%#ﬁ#lm de and
383 ng (1.85 H'ﬁ‘iﬂ PYH?"“P{&W”@ 0- 2- (pyrldl n- 3-yl net hyI)butanoate in 4 n
of EtOH AcQH Bimdthie- [%J(pﬁényis%lfbﬁﬁ)tp?ﬁ’d ALy RMER- @gm%%l)aﬂ,@' . HYaR-3H-
concentrated under” reduced ‘pressurée. The resi'due obtained is taken up in 20
mL of EtOAc, M%%ItﬁWsuccesswely with water (2 x 20 nlL), saturated

NaHCG3 |yt 2 d d
Concent rat od naeunTEl Ao ABVER-Dlme i Shteis SR Ambl 1 71 50
nL of an Et 20ppereldnd}-Nimetbyleyrdinep-suffonanedeid and recrystallized from.a
%C' ohexang/ B Qi@ XL HESriahSS y e ln-BuhbHi L3 58hiky SR H A2 1-y-N-

0x0- 4- (pyri di athg-hprenyigyridire-Sedifdnadnde; LH- pyr azol - 1 yl ] pyr| di ne- 3-sul f onam

e o S 39150 2 e BB e i
400 Mz, 5 (ppal; 12 (bs, 1H); 8.7 (s, 1H): 8.65 (d, 1H): 8.5 (s, 1H):; 8.4

(d, 1H; 8. 35é\(gI{T%-i‘egpl%(pzenylfsulfamggl_‘[pyndm-Z(ﬂ} 3- oxcl;bz '3~ g‘hydrgslH p)l/_%ZOI %—yl I(l?\l 6H;

2.2 (s, 3H"
N- et hyl - 6- { 4- Bisneiineddataryiget hyl ) benzyl ] - 3- et hyl - 5- oxo- 2, 5-di hydro-1H 10

[-1-y1 d 3-sul f ). d d 34 f Tabl e |
AR ENRTE Ay T RN SR R EN

ylacetate,



15To a solution of 15 g (65.5 mmol ) of methyl 3-(brononethyl)benzoate in 20
L of anhygr®pe1deiBsps added dropwi se, at roomterrperapgrrﬁ:Rgggg;rd)m@gm of
sodi um et hoxi de in MeOH, prepared beforehand from2.25 g (98.2 mmol) of
sodiumin 65 nL of MeOH. The reaction nediumis then heated for 4 hours at
65C and then concentrated under reduced ressure, taken up in 500 nL of

ot J’?ZhSﬁdW%théﬁ'ﬁF%w-é%Igﬂﬁﬁpfreeﬁ'eﬁ&@famar@gv&érr%qw%wa%of‘r ¥ TR

3- (et hoxynet fiyrhidrantassiaiear e obtained in the formof an oil, whr chis
tised wrthout further purification in the following ste Yi el d 6%

NMVR, CDCI 3 4%&2@% Br%nyul agroyllrwgld"r?ovl} %Ow%ad%rvﬁy R “Pyazgl- 41%?\' ;

(t, 1H); 4.5 rhéthy%@@tﬁ)nrde‘l 0 (s, 3H; 3.4 (s, 3H.

6.2.21-3-(net hoxr%_rret %_{{%ﬁhenyfr met hanal To a solution of 7.8 (43.3 mol)
of methyl 3- (NeewEey Pythoyayiding-wonetyllod-methyisErspe&afibydoxttr e (17 1)

i s added 0.94, aﬁdﬁﬁ mﬁ%tay”gyndmetjlgumnlggﬁ@ydrr de. The 30 reaction nmedi um
is then heated for hour s “at and stirred overnight at room

t enper at ur @. Zrkberzytt 1{%1Eeth)émharwl)Sﬁlf@lamé}wy[rﬁijrMB@emr@ SofihyaroAb-pykazohSd
with water (2 ,;ngnpgfg ;aé&éne, gover. Na2SO4, filtered and concentrated under
reduced pressure . of 2 [3-(net hoxynet hyl ) phenyl ] net hanol are obt ai ned
inthe form &"(%{@@ItﬂyawhﬁmmaulfﬁmﬂwpmlH-ZM}r%oxps'é,é dihydrerdid-ycazohéyl)-
purification %].ra LhSe H|OWI ng step. Yield = 90% 1H NVR, CDCl 3, 400 MHz, 6
(ppn') 7.4-7. m 4.7 (s, 2H); 4.5 (s, 2H); 3.4 (s, 3H); 2.4 (bs,
1H). 6. 3. 1( bmethyh&i(ﬁy[ﬁIetByl(pinenﬁ)m!famoyimwrwerﬁzﬂhé-meﬂuyl-@-csml-ms-idthydmﬂh’m 91 g
(38.8 mmol) o (1) phenyl | met hanol in 75 nL of Et20 are
~added dr opw s%yr@zc{l%%ﬁ@&ﬁ%%% 1 rrinol) . of phosphorus tribrom de. The
reacti on mext methyl 3-(A{3-eitet phanylaulfansdylipdndit-2-yi}cbbord-2 Gatnatasd d-pyrekob44 rri ng
is continued 8orf0r 4 hours. The crude reaction mxture is then poured
cautiously i n{ %Darﬁ"% ure of 100 g of ice and 100 nL of MeOH. After
evapor at i ng oinktriyhi2-[beH-bingsnfaregl)peiinp 264 @2, Bhthyap teggrapbese | S
extracted vvitr] D?Cl\/lg ej 200 nmL). The organic phases are conbi ned, dried
over Na2sO4, YHPHEPHACSAS: t hen concentrated under reduced pressure. The
‘residue obteai methyi z~[(9q54réthﬂcbhbrryl;amrf@rmyrggﬁararwpenaetmﬂim -DB-agriydicceHgel ,
eluting with a 15 cy | ohexane/ Et OAc gr adi ent of to 20% Et OAC. 3 25 ¢ of
1- (br ononet hyP’j’a@i'(j' LT 3{“5@*9 enzene are thus obtained in the formof an

oil. Yielde= ﬁ%%rébbrhlgﬂr 6@9 6{5 6!&94lg/bglndurﬁ3(yﬁﬁéw) -2 54difydko-4 P pyfddol-14. 45 (s,

2H): 4.35 (s
2-1- 3- (et hoxﬁl?&%‘@i??ﬁb‘é&?%@'ﬂg» oxobut anoate  To a solution of 0.34 g (15.1

mmol ) of sqdi Nmybrap&tﬂm metmxwﬁe&-%%@tﬁmawgé Sjﬂrﬁ?c‘ﬂ’esm pfhzdlaom

tenperat ure and under’ argon, 1. et hyl  acetoacet at e.
After stirringlryading@- %H'fﬁ'ﬂﬂré'éie 3.25 g (15.11 rrm)l) of 1-(brononethyl)-3- 25

(et hoxyet iy ya9828RR(HeRy IR LYY @gegdz AERHERG. od. e RBRLLON Tedi um

is then heated mnu reactio lumis then
concentr at ed ﬂ)’iﬂ@l’lw}b@dmg pressure, and the residue obtained is purified

cycl onexane) £ A 2P an MBI iah 26 ERBRa S AbleRH 2 aiigro-an-pyrazol

2[ 3- (et hoxyn%iohyDbenzyll 3- oxobut anoate are obtained in the formof an

ol I 30 Vi f . B0 00 PR 3o 300 M oD - i fBai 3 45

6. 5. N- et hyl- ghiddit@-3¢subiohmnrigeet hyl ) benzyl | - 3- net hyl - 5- oxo- 2, 5-d i hyd

O DY b RO RSl L ORI A8 RE At FE- 42

(et hoxy et hyyilpgridind3-ufomarhideanoat e and 350 ng of

e B B T B P RSy P 8%, Einyero-1h

met hyl - 5- oxo- gyrazaH4hy dB-phéiyiprgpareite; 1- y 1) - N—phenyl pyri di ne- 3-sul f onam de

2! Cosrooniosszzaime iR may A88 Sx0-ipvacn Salmaal 2.0 ahyoro Ty R,

d6- DMBO, 400 Mrizgzold-fipprdine-3dufortdisidellH) . 8.7 (bs, 1H); 8.45 (s, 1H); 8 1
(d, 1H; 7.4 (m 3H; 7.3-7.1 (m 6H); 4.35 (s, 2H); 3.6 (q, 2H); 3.5 (s,
2H); 3.3 (s, 3H); 2.15 10(s, 3H); 1.0 (t, 3H). Exanple 7:

N- et hyl - 613- net hyl - 5- oxo- 4- ( 2- phenyl et hyl ) - 2, 5-di hydr o- 1H pyrazol - 1-
y11- N- phenyl pyri di ne- 3- sul f onam de (Conmpound 74 of Table I) 15




7. 1. met hyl 3-oxo0-2-(2-phenyl et hyl ) but anoate According to the process
- descri bed WD ERagi7esg44, starting with 5.16 g of (2- bepomrERI009/bOEPEENE
and 3.2 g of nmethyl acetoacetate, 1.9 g of nethyl 3-oxo0-2-(2-

20phenyl et hyl ) but anoate are obtained in the formof a translucent oil.
Yield = 31% 1H NWVR CDC13, 400 Mz, 6&|qpn) 7.2-7.35 (m 5H); 3.75 (s,

gg)? 23N-5e'5 Flyl g&%{hﬁféy 'ﬁgP%Y @'%%W@'@W%’&ﬁﬁtw—% 5’%’ ri’}/‘%Eﬂ ’chﬂ’&@z?é# pyrazol -

I | - N— pheny| pyljpyddine-3astdxyaeam de Accor di ng to the process described i n

npl f
2 (2 pﬁeﬁw étrpw%ytlﬂp%ﬂg&grgyléﬁgaggfg%ngyndy n- 3-y|met%y| -2,5-dihydro-1H-pyrazol-1- ‘
N- et hy1- 6- hy dyiRziidia-3N1Rh | ehglt@ne 3- sul fonani de, 291 rrg of
N- et hzl 643y(rjfye£pﬁll ﬁ)&o%)gwl hyl ) -2, 5-di hydr
30pyr azol - - Va14RENHERP BV G'F‘Vfé’o‘ﬁ'kﬁyrﬁéfﬂénlf'h@ [aﬂ*éer@M'PéY)ﬁ@w #™h the form of

a white pOV\de(EyC[OFeﬁi fhyridiRe N Bnarkigy; = 158 M = C25H26N403S = 462; MrH =
463; Method 2 g mn WO 2010/ 076524PCT/ FR2009/ 052691 43 1H NIVR

d6- DVBO, 4060 fid-bemzyl-pwp-2.5rdihgdropldi-puregol-1gyl BN %—ébenlzmxy 8ropsii-fs | 8.1
d 1 7. 4 2 (d, 3 7. d, 2 3.6 , 2 X
(2 2 (!['? %’Bop%hﬂzlpg?d:ﬁe-@@u!f%kgmld% ( 5 (H) e 1 ( H) ; (q H) ;

5Exanpl e8 G (@{bbenaytSoxoRH- Qm]m’fOpMP)EaaﬂldrﬁyUnyClmPﬁfﬁwr&ﬁbhydfowfoﬂw)et hyl - N

- phenyl pyrid e (Conpound 68 of Table 1) 8. 1. et hyl
2- benzyl- 3- ox@ﬁ@k%n%gug&gﬁmeg\cc rding to the process described in Exanple

6. 4, st art iengbd-benZyi-3-oo@f5-Gibydrpt 1 Hepyakald -dRiN-cycigpertyldi{3-hydraxyethmlacet at e,

2.5 g of et hy ohexanoate are obtained in 15the formof a
transl ucent oOf ¥r%’%%]%%fa°”%‘5@ % 1H NVR, CDC13, 400 Mz, 6 (ppm): 7.15-7.30 (m

EH)2 (4 23|(-|) @, 2edhyl @SER)E2-nidhyl({8-[Roxald, (py@lﬁ)n S&IT&tﬁleé 6Fdlhsﬂl'? 1H49y5€§0(-m 2H) ;
: t, X0- 5- propy

hydr o- 1H pyr aﬁ{wuf&;&l};lf“é@f%qyﬁ@p q@%’ﬁé’& ?taBgl?afF%owg sul fonam de Accordi ng
to the proeess-(4ibenayi-bestois-Bngamplet-pyrazolsi-g)-Nigyglopbithl-QD 3minydfoxet hyl  2-

belnfzyl 3- gxohﬁxgr}%ﬁngpe% su?ft%nanq}a!eOf N- et hy1- 6- hydr azi no- N- phenyl pyri di ne- 3-
sul f onami de

- 6- (4. benzy b- 55-0xBedzyPERY L RdBydto by pgraddi- oy y- R@bbEeM%I)NJ[\E -difgihylamino)-
25N- phenyl pyl‘ltg g:g}gs | f nam de are obtained in t ormof a white
powder. Yi el geY! rﬁ?-&-sﬁeyam' $80 M = C26H28N403S = 476; MrH = 477; Met hod

E23 GTE b; 11‘:05 Jlﬂbanz I2-{5 [(4-méliﬁgl|b|¥8razﬂﬁ1 ongiﬂ%ngzlylﬁpn lelﬂg?dro—égl ééi(b(‘l‘;-a %::D')
3.6 (s, 2H); cgnes(t 2H) 15(m 2H) ; 10(t 3H); 0.9 (t, 3H). Exanple 9:
MR it Ul b ket e A LR
pyriding-3-sulfonamide;
» 4-benzyl-2-{5-[(4-methyi-1,4-diazepan-1-yl)sulfonyl]pyridin-2-yl}-1,2-dihydro-3H-
pyrazol-3-one;
e N-(2,2-dimethylpropyi)-6-[5-oxo-4-(pyridin-3-yimethyl)-2,5-dihydro-1H-pyrazol-1-
yljpyridine-3-sulfonamide;
¢ N-(2-methylbutan-2-yl}-6-[5-0x0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
yljpyridine-3-sulfonamide;
o 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-[(1R,3S)-3-(hydroxymethyl)-
cyclopentyll-N-methylpyridine-3-sulfonamide;
» 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-methyl-N-(1 -methylpyrrolidin-3-
yhpyridine-3-sulfonamide; '
o 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-(2-methoxy-2-methylpropyl)-
pyridine-3-sulfonamide;



44 9. 1. J3- ( 2- net hoxyet hoxy) phenyl | met hanol 5A m xture of 10 g (80.6 mmmol)

of 3-(hydrpxypetbpizegbanol , 78.4 g (241.7 mmol) of Cs2QBTARRGOHLs468. 6
nmmol ) of bronoethyl nethyl ether in 150 nriL of CH3CN is heated for 12

hours at 110C. After cooling to roomterrperature, the nediumis filtered,
concentrat ed under reduced pressure ;n up in 500 nL of DCM washed with

Ceduced pr dsstPerepybey (P Eoef ?9‘%9% SR ey O, e

obt ai ned in tdwbdgrtae;of a yel |l ow 0|I Yield = 75% 1H NVR, CDC13, 400 MHz, 6

gpgn'%t 7.2|?:|)°( t%(A}[E%f;gzy?'é%?(o (ZELE @%{%g 1?-&%? go! 1 yl_?N cyclopéntyl N |&R) 33-1 (t, 28

159. 2. 1- (bronmﬁﬁirbwp}g@]éﬁﬂf@tfm@umhﬁa@/) benzene Accordl ng to the process
described in Exanp

met hoxyet hdxy‘)"b‘h@?ﬂﬂyj wﬁ%ﬁmy@-w ayréwol 1-3) N (2[\3 dlhydroxyprODyl)-N-

1- (br onomet hyﬂ,;)en@ 8%,@@%@@5,&%,\/)- benzene are obt ai ned |n the formof an
~oil. Yield = 87%? 1H NWVR, CDC13, 400 MHz

2H): 6.9 (@&, MNiayslopentyiss-{Asl(4- mq}hoxupw(rr?:—ybrﬂythyﬁrﬁa@ﬁ 5~21m)vdr031 I;Dpy@zol%)

9.3. nmethyl 243 &%gfﬁ%%@.ﬂ{ﬁé_@%ﬁ[ﬁm&éﬁll 3- oxobut anoate According to the
process descri edln le 6.4, starting wwth 5.6 g of 1- 25

( br onorret hyl )Nﬁ“%@'%f%ﬂﬂﬁwm@w?ﬁ%@z[éwomyml52 wmetybrgitheihydiedtbacet at e,
3.44 g of mtw&&ﬂﬁg&@'ﬁ?é%@ﬁ}ﬂa y) benzy11l- 3- oxobut anoat e are obt ai ngd

in the formo 13, 400 MHz, 6 (ppm: 7.2 (t, 1H);
6.75 (m 3M);3-4R- %Kcaclomtyl rGetBylfsu|farbeyilpyGdin-yis3-08642; 3-GhGo(16l-pBagql-43. 15

(d, 2H); 2.2
N- et hyl- 6-{ 4-3@? g-gp'n%”31%)%%%#ngrcjeb%yrggy%angmlrg& hyl - 5- oxo- 2, 5- di hydr o- 1H pyra
zol -1- v1) N @h@bqrhzgyﬁiodomeﬁ Bihgdrbf ibhayradad- 1-yAsNearydiopgntyleN-{hbydroxc2s s

described in le 1. rt| h 336 ng of nethyl 213-
(2 et hoxyet X GTRuRofy eraB U At el 58 "y o1
N- et hyl- 6- hydﬁ-@i beqzyNS - oimﬂmymﬂl-dpmz@-ﬁyd] Néuyalﬂfpdﬁyl—M-‘ﬂ(QSD‘Fg Sedihydroxy-

N-et hyl-6- {4- hoxy,) benzyl ] - 3-
‘et hyl - 5- oxo- 85'@@8??%&’ é% -1-y1) - N- phenyl pyri di ne- 3- sul f onani de

are obtai ned 2451.mathyibmﬁyoﬁ4[ﬁ O)foﬂi—Wldtﬂ@%@l)-z’&o%ydjr&ﬂ%ﬁom (6 = 126
"M = C27H30N40 % MrH = 523 Method 2: Tr = 1.27 min. 51H NWR

d6- DVBO, 400ﬁ "’d’Be" FEYOXYIRE 0 (bs, 1H): 8.6 (bs, 1H): 8.45 (s, 1H): 8.1
(d, 1H); 7.4 ¢na-behdyl-5-6x3-205- ahhgldﬁo-ﬁﬁbyra.@olﬁi &I}jN [?‘@ 28)7:%_—091ydr6xyc§fﬂbberﬂf_|&1 (d,

2H); 3.6 4
E>|;Darrp| e 10m pyridine- 3su|$onam|d|_2

N-et hyl - 614- - 01l-y1
1lephgnyl pyr I(grﬁ?g&gg@gﬁ%ﬁ(pﬁﬁﬂmﬂﬁngg %?@%ghewr&&wgym%t hyIy ]

2- (4- et hoxyb‘é‘ﬂfﬂ? qide: oxobut anoate A mixture of 1.34 g (8.6 nml) of

1-(chl t hyl
acc(atcoag(re?g?e ¥ghs T@FB%RP%D'?S@%’%'@%P%F& ﬁgﬂr%ﬂrﬁohwgﬁﬁ ﬂne and 6.9 g
of a mxture @ ydfas?gl-@yra:r@@amq«m (4/1) in 5 nL of toluene is heated for 20
5 t t T Kk ,
a0 o e %‘9 ot B R Y SR ot B Rbhakor TAENHERG AR 8O P
NaHCO3 sol utu@r@pem@-wlipyn@nﬂﬁﬁuifmn(l@@ m.), dried over Na2SO4 and then

d { fied b
concent st 30 uRSEGeESGED SURTAL il £5) SR PR ROINEEY 0, B

chr omat ogr aph exane/ Et OAc
gradi ent of Osulion3dideEt 0Ac. 250. 93 g of net hyl

<2)| |(4 et hoxybeRgX ¥ B EYLANREk SV AMR 2N 2628 3. BnidiS1 OS43| ow
(pyridin-3-yl)propanoate;
o ethyl 3-{2-[5-(tert-butylsulfamoyl)pyridin-2-yl}-3-ox0-2,3-dihydro-1H-pyrazol-4-yi}-3-
phenyipropanoate;
e 6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl}-N-tert-butyl-N-(2, 3-dihydroxypropyi)-
pyridine-3-sulfonamide;



Yield = 48% 1H NVR, CDC13, 400 MHz, 6 (ppm: 7.2 (d, 1H); 7.1 (d, 1H); 6.8
ggi 2H); 3D £e10@7Bs28. 75 (t, 1H); 3.7 (s, 3H); 3.2 (nPCIHR200I052698H) .

10. 2. N- et hy1- 6- 14- ( 4- net hoxybenzy1l) - 3- net hyl - 5- oxo- 2, 5- di hydr o- 1H pyrazol -1
-y11-N- phenyl pyri di ne- 3-sul fonam de A %or ding to the process described in

%? HEL ; bé n :ziy 1 E‘@%’i@&%@ﬂé‘%‘ngaﬁs %Réﬁg'@gfiﬁeﬁﬁ’ 'ﬁ:"yl)gN'((é:hdeOXyethyl)pyridine-3—

N- et hy1- 6- hy dgaiehamiddk phenyl pyri di ne- 3- 35sul f onani de, 338 ng of

N- et hyl- 644- (4- et hoxybenzyl) - 3- net hy) - 5-. -2, 5-di ro-1

pyr azgl -1- )71]( NK@%M@&VP%w’#—éﬁégéaﬁﬁmqﬁ?égﬂ@?@Y@ﬁ%&h%‘)?ﬁ'%@@'ﬂ i of a

whi te powder . N-ph€nyibldthe=3-86fbnatiie iydrochickd8; M = C23H26N404S = 478; MrH =

479; Method 2: Tr = 1.29 nin. TH NMR, d6-DVSO, 400 MHz, 6 (ppm): 11.8

(bs, 1H); 8. emetwl 3-§L2H§5,*[CBC.'QFB%”(fSé(meltW')58'.f81m?ﬂ],py%fiﬂﬂo?,fy'b3-@><?-%3-<§Pyd,roﬁ.8‘3- 7.1 (m

?9?3%8 (Eg Ba{?ﬁiz'oir%-y?@(ﬁﬁidi%t@-yl)r?ro@arﬁ)%te Rfdrechiorde(s, 2H); 2.1 (s, 3H); 1.0
, : anple 11:

6-[ 4- (2- ch|-o?&fbbemaybéﬁas@ﬁz@m@orﬂéirnxrazcs-ﬂoyébb!zcysloaemfy‘ohl&-&dfimgwlamw- y1] - N

;newﬁlréN;)]E)hggiy,low[pgq@%iﬁﬁu)ﬁgg%@iggtrﬁﬁg,ﬁcmgﬁ@ound 20 of Table!) 10 C A
2-(2-chl or e- GB-gnwéybémsHZ)ﬁ-emmdmbu'{ayr@a@lé;ylFtﬂ-qygiop@?tzlsl\lwﬁwimetbwlaminO)-

N- et hyl-- 6- hyd LiDQ= M DRE hding: onanm de and 5 ng of pTsOH in 2
m. of tol ueneﬁl}aéylﬁgg{}%g%%%bﬁ%rhllﬁgwgmg?ﬁﬂ%c and then concentrated under
reduced pressure. The residue is taken up in 2 nL of DMF and filtered, and

w'th an Hob T R R o e T (LT AR By M. et

6- [ 4- ( 2- chprotast 8-reaqive dunstioy syiclBasran ijdohsl eyan anBediunpd ecsynthesispizxamples 1- A-

Net hyl - N- i di-nes 3= 3 r i j - e} ite
pouder vt 3 eieelfs, BoDEs dné Bt bRARRASR R RLRT et IS SR hiefectle 2
Met hod 31 16raupR, in dBganisSynthesisiviBrees et @bnprd adition (dekn Wilgy, &83@hs( s, Mawy ;
8.4 (s, 1 6r§'0(d’ 1H); 7:5-7.3 (m 5H); 7.2-7.0 (m 3H); 3.7 (s, 2H);
3.6 (q, 2 5.'1 (s, 3H; 1.0 (t, 3H). 25Exanple 12: -

N- et hyl - 6] 3- net hy1- 5- oxo- 4- ( 1- phenyl cycl opropyl ) -2, 5-di hydro-1H

D3 et hy T e DR BBl R erin SH AR T BRI nEfeGligdi Ao gs that*7
mol ) of rmearhpe réadiy sinavad datea reolecue b Drepking R hetdrolytic hgndiowthyloen ef and
700 ﬂuldd gbgegﬂgﬂgfgg‘a@d@%ﬁﬁ&%&%TAdnéﬁéptgéeoo\tvnﬁwmePHﬁméosrﬂ?ugresp' S

stirre at Arter cooling to roomtenperature, the medi um
i s concent deningd ausuhstitutier ueactiopr des exampEh&uchsledvieg aitupsh @, i for teaxReplaip in

dr'i o0 over REBEBP A perHERE AR Srotbihetad mpofhloll nRE RN YT

by chr onat Bxgraphy oblsaving graurs aofl of irgfersaceseior peaparing ghem are giveoinl ADGNICKBOH

form of a jopRanEghif i fians i PR MBS S TR8a R M P80 712 6 (.
1H; 718-7.2 (m 5H); 5.7 (s, 1H; 5.1 (s, 1H); 3.55 (s, 3H); 1.9 (s, 3H.

15%: [ReBr ((0)abrtblikd Gith Snd ri8fton, Hee@RdthinbE BbéndialBrrsl i ray He HERELE0) S

stirred at
according to the processes hereinbelow.

Scheme 1 describes the synthesis of the compounds of formula (1) for which R may be a
-20  group -SO,-NR3R4, a hydrogen atom, a halogen atom, a group -halo{C1-C5)alkyl, a
group -CO.R5 or a group -S0;-R4; R1 may be a heterocycloaikyl group not containing a
nitrogen atom, a group -W-(C3-C6)cycloalkyl, a group -W-aryl, a group -W-heteroaryl, a
group -W-heterocycloalkyl, a group -W-COORS or a group -W-CONRSRE, with R3, R4
and R5 as defined above; W may be a group (C1-Cb)alkylene, and n may be 0, 1 or 2.
- 25
These compounds are referred to hereinbelow as compounds of formula (la).



in 60 nL of anhydrous THF for 16 hours. After concentrating under reduced

- pressure angh petoyeabLi zing from5 nb of n-hexane/ THF RETARR206W052S®f

[ ReBr (C0O) 3(THF) 12 are obtained in the formof a white powder. Yield = 35%
20 12.2. nethyl 3-oxo-2(1-phenvlcycl opropyl)butanoate To a solution of 1 g
(4.6 mol) of nethyl 2-acetyl-3-phenyl buég 3-enocate in 16 nL of DCM are
successively added dropwi se 20.8 nL (22 nmml) of a 1.1M sol ution of
diethylzinc in toluene and 3.7 nL (45.8 mol ) of dii-odomethane. The
reacti on ngchameils refluxed for 25 18 hours. After cooling to room
tenperature, the reaction mxture is treated with 0 nL_gf water and then
extracted with DCM (3 x 100 nL). The organi c phases onbi ned, washed
successively with water (4 x 100 ni) ,@ndERdegE%H( 100@’—<tdr| ed over Na2S(4,
filtered and then cB ated und® réduced presso resi due obt ai ned
is purified by chromafogyaphy on a olumﬁ’ré |I|ca ge elutlng W|th a
95/ 5 cycl ohexane/ E 30m xt ure. {28 Vi

3- ox0- 2( 1- phenyl cycl opRdpy! ) but ankaat are obt ai ned i
oil. 48 Yield = 26% 1H NVR CDC13 400oNHOHE&HIPN) X
(s, 1H); 3.6 (s, 3H); 2.0 (s, 3H); RL. 4 (tenkpepNa/Nedd (5, 2H) 512. 3.

N- et hy1- 6- 13- et hyl - 90 oxo- 4- (1- phenyl cycl opr opy1) - 2, 5-di hydr o- 1H ovr azol - 1-
y11-N- phenyl pyri di ne- 3-sul fonam de According to the process described in
Exanple 1.3, starting with 280 ng o(lll)rret hyl 3-oxo-

2- (1- phenyl cycl opr opyl ) but anoat e and 3

N 6Ly 1. oy e d. KRBRGHYE o () el B ¥ dBd RE gregs Gefined for the
N-et hyls 6[ grimiunnd o5'f&¥fﬂﬂa4(lﬁ aﬁ@%nbélpﬁéé@h@pérﬁﬂbkifb gréup-stch eI ®methyl or ethyl
101H pyrazol - 1-y11- pyri di ne-3-sul fonam de are obt ai ned in the form

of a whit eIPYRACEAC Wﬁt'bthe(é)m upge o fermees {Pkiugestne sompoupgR of formsia (lgh hod
2b Tr 1— 1. &éfé”r%lﬂy ina protlc solvent sucl‘l‘baNHR et%o%%g@i a@%l\&d&e &a(t@ﬁnﬁbratdr@ cﬁ)
ECLS 2H)H) 2802 C(%r in gm)ag?'oilc f.glv?refcpucmq)s tolger@p (ef a tmera%g&ﬁeéwg@ {% and 1 H]O °C,’
N-tert - but wknhd prsenes ¢ daliyticHnfouttsy b éhlc Acia-siich %8 haralidheyieaahickrid.

yl ] pyri di ne- 3-sul f onam de hydrochl ori de npound 98B of Table |)  2014. 1.
N-ter t]-oout'§'|Fe"63fdf4$ly®r“3ﬁ)’ymﬁl%Qgﬂg‘ﬁpﬁﬁq& t!f’é'y'ﬁi reagion @ "B?thi"f"”@c‘ﬁtlf ?‘1@5
mmol ) of tﬁfﬂur@%Yb@tﬁln”@w@ﬂﬁen@%dﬁte(lﬂQi%ﬁﬁ@' )‘oll@ftvea_ By ian cﬁ?ﬂQat"Hn edackeMiar e

added portionw se, at g‘%l% mol ) of 6-chl oroq%\éwl di ne- 3- sul f onyl
chl ori de. mﬁtf@m@ﬂftherwrﬁaem@rof 0 BWr'EetQPx'é‘E prefeeabicalc eFﬁiW’PWpsCtaken up
in 600 nL of DCM washed with water (1 L), saturated NaHCO3 sol ution (1L)
and brine £1L) 25drj ed over Na2SO4, filtered and concentrated under
reduced pr '3%&P@Po'ﬁ”ﬂjs4('bOBtIa”'ﬁdt%’Ptqpt'ﬁﬂ?iﬂylccﬁ“’éﬁ?%ﬁ"(ﬂtﬁy?'? drieRr3a H3se dnfanhae
are obfai n&g}ré goﬁ@ﬁg ggfsr{h@,feoa white solid. Yield = 79% 1H NVMR CDC13, 400
MHz, 6 (ppm 0 (d, 1H); 7.4 (d, 1H); 4.5 (bs, 1H; 1.2 (s,
9H). 30 14. 2. met hyI 2- for rryl 3-(pyridin-3-yl)propanoate To a suspension
of 2.1 g (8Ohémemol) of sodiumin 55 nL of anhydrous Et20 is added

dropwi se, at OC under argon, a mxture of 15 g (90.8 ) of nethyl
3-(pyridin-3- 49 yl)pgopanoate and 7.3 nL (57.41 ﬁm f ethyl formate.
The mediumis then irred for 12 hours,al,.f oomtenpegatut'e, taken up in
200 nL of water and tracted wthcﬂqgo_nj__of_.Et 20. Th ueo phase is
acidified to pHYS apd then ektr&ted WIISTE 300 @% The organic
phase is then dried over Na2SO4,.Ailter an concentrﬁ?ed under 5reduced
pressure. The resijgye obtained is’ purified by chromati E’EM @n a colum of

f orla) of a yell ow
.3-6.9 (m 5H); 3.7

silica gel, eluting wwth a DCM MeOH gradient of 0 to OH™ 4.8 g of
met hyl 2-fornyl- 3-(pyridin-3-yl)propanoate are obtained in the formof a

white solid. , Yield = 28% R

Qz
{1
O

O™ m

The compounds of formula (Il} may be obtained according to Scheme 2 via a reaction of

20  Knoevenagel type between a B-keto esier of formula (IV) R2COCH,CO,z and an



1H NVR, d6-DMVMSO, 400 MHz, 6 (ppm: 11.0 (bs, 1H); 8.45 (s, 1H); 8.4 (d,
1H); 7.7 (WO 20360076828 (d, 1H; 7.2 (dd, 1H); 3.6 (s, RIIFR2604/852649
14.3 N-tert-butyl-6-hydrazi nyl pyridi ne-3-sul fonam de According to the
process described in Exanple 5.2, starting with 32.4 g of N-tert-butyl-6-
chl oropyri di ne- 3-sul fonam de and 12.9 of hydrazi ne nonohydrate, 22.6 g

. 2.9 n, . : :
D or " e s oA M R BAS S f'ff‘ﬂ'“ﬁl?/ﬁ?*%éé HRRRE 5t 20 S A 00w 5°
(2 8,14220 i\l- Z(.C&t-(()ﬁ)aékilri) %(CT'aCZS)eﬁIB)ﬂ-(GIH'QCS)alg&y( gﬁal?(m(ﬂﬂlélkﬁ,z (dgsgdroxﬁd'?j-w-ﬂlmﬁéﬁ,in 9H) .
. 4. ert- - - 0OX0- 4- \VAlll n- o- ne, - - V
Co it wten WY ps Beaned evialoiR Y ermeine Slmagitsdiiess Melpyor ghv
Accor di ng grouphia $v asesSsahas prbfeeabiy nieaamd, dn thed presbadd bngeVWalthpylidin@uinof

2': ]Eg;t 1?%5%'5-39@%%/ dLEc_griﬂrt%/ igf%%é@g%:g?e@gu@u %}fzgolgea dceom%rc])gn o} fogmglfa (%t Pc’ﬁtlawed

N-t ert - but iyla GtdpSof Gyorogehdtioni it iarpobar\gromt doient, hr&fechibhysthand ik hermesdncé oyl | py
ridine- 253-s%onaﬂi de (¢ obtained in the formof a white solid 1H NWR
d6- DVBO, 4BERRMS! SUg (%Spﬂ@ﬂf? g giarcofly - g 5 (ps, 2H): 84 (s, 1H); 8.3 (d,
1H); 7.9 (s, 1H); 7.8 (s, 1H); 7.7 (d, 1H); 7.3 (dd, 1H); 3.6 (s, 2H); 1.2
(s, 9H) Yigld = 64% 30mp. (C) = 160 M= CL8H21N5035=387; MH = 388; Met hod
2: Tr = 0.5%'41%—. 1H NWVR, d6-DWVSO, 400 MHz, 6 (ppm: 8.8 (s, 1H); 8.3 (bs,
3H); 8.4 (s, 1H); 8.3 (d, 1H); 7.9 (s, 1H; 7.7 (d, 1M, 7.4 (t, 1H); 3.6
(s, 2H); 3.4 (bs, 1H; 1.1 (s, 9H 3514.5.

N-tert-butW- ébz4-(rpy|Ri’6i’\ri-Q3-ylnEt*hy+—)—-'2,5- i
i di ne-3- sul f®nag de hydroch] ori de 50 To 912 ny af &

N-tert-butyl - 6&6 0X0-4- (pyri G’i“)n-B-yI met hyl ) - 2, 5- di Rydr 0- 1H pyr azol - 1-

yl ] pyrigdi ne- 3-sul fonam de in 20 nL of DCMis added 1ggq. of HCI (4N in

a‘_? )é?,? _e%)u? Ie_rtgglﬁtevgﬂgglée? ?lel(lgglﬁr?h In o ?r%ﬁlgtﬁl?trr?gy Hgdo%ttair\{ea ggcngrdi%g g%oqgcheme 3

yl net hy1) - g&aduediidily iyodebrbtpyatanadf-the BHehy ester (1) 3f buhblarRetOEHYU 081N ani de

= 2 i M, Ao s 1,
NVR, d6- Dl\@@;ipé?@[bd\ddzsucﬁ ab @pt&siuﬂh@r«ﬁﬂ@e ofl&dsiroted bé@@suc‘d-&s‘ sdidin fh?dridH,‘l) ,
?'H; ; ( 21581?@?»%? ,b? 1r_fé2jaq(§tﬂ?rbg§an3elégﬁopjhﬁ% of Soronuta (viry Bctl;-Bg (Rrwhrll R1 fs 86 (S
Exanpl Fli ; déf'rn{eﬁ-p[r@ﬂdiusly_(mmIs)égﬂoﬁar(rgy-l(j?all_trj'lﬂ-i(@?-.ﬂ)SWliyl-@?g—ﬂfﬂﬂk@cﬁd?éW@@- 1+
razol - 4- cetic aci ound.. 0 e . .1, et

D or iyt but B et M- GOBRBB AR as HaBnei pleyionsly A 5 b Risborahe
35 nmL of ankhdscsettyPOr atisyl gesledandr iQpivias @iesaribed@revind®y. argon, a m xture of
10 g (57.41 nmmol ) of ethyl butanedioate and 4.62 nL (57.41 mmol) of et hyl

formate. The mediumis then stirred for 12 hours at room 20 tenperature,

t aken 2(p i Thé 8¢hthdsiobf thetcampanddest foanilad!Wdr WhidOR tris off thEttylid WG agyeous
phase is agidified. H 5 and then extracted with 0 o) 2 The

bt gani o pnas e MW ErEPEs R s & Ribrebst SkyiEDe detpb.dldoritn “ColrbMadida
under r edugestrips® FsStemelferHe’s icdipoahdsaneadfdnedno hefdirt@idy as bompadrgraphy
on a colu of ghlica gel, eluting with a 7/3 cycl ohexane/ Et 0Ac m xture.
4.3 g of g&WVFm U2)or myl but anedi aote are obtained in the 25form of a
colourless oil. Yield: 37% 1H NVR, 1H NMR, CDCl13, 400 MHz, 6 (ppm: 10.0
(s, 1+2§ 7;1 édE 1H); 4.4-4.2 (m 5H); 2.9 (dd, 2H); 1.3 (m 6H); 3015.2
(2-{5-T1%€t yl ) sul famoyl 1pyri di n- 2-y1} - 3-o0xo- 2, 3-di hydro- 1H pyrazol - 4-
ynacetic acid A mxture of 2.17 g (7.42 mmol) of

N- et hyl - 6- hydr azi no- N- phenyl pyri di ne-3-sul fonam de and 1.5 g (7.42 mmol) of
et hyl 2-fornyl butanedioate in 15 nL of EtOH is heated for 51

—

O pyrazol - 1-yl | pyr




5 hours at 80C. The mediumis then concentrated under reduced pressure. The
preci pi t at\gyopbbeoeesps triturated in Et20 and then filpeTgRZpy/0526 W th
a vane punp. The 4.1 g of beige-col oured powder obtained are added to a
solution of 212 ng (9.23 mmol) of sodiumdissolved in 17 nL of anhydrous
MeOH at roomtenperature and stirring iz 5 continued for 2 hours. The

medi um i s concentrated under reduced pr gsure and th di ssolved in 10 nL
of water and 4 nL of 1N s@dium hydroxide and stirred/forsl2 hours at room

tenperature. The nediu then aciffified to pH 5 "W DN HO and then
extracted with DCM ( 190 nl)+ onbinedor gani ¢/ phasgg, are dried over

Na2SO4, filtered and th®h concentrated under reducé pressure. The residue
obtained is solidified gwm 10 pentangmyfiltered off and dried under vacuum

2.1 g of (2-{5- "Ar" (X)
[ et hyl (phenyl) sul famoyl ] pyri di n- 2-y1} - 3- oxo- 2, 3- di. hydrio- 1H— pyrazol - 4-yCacet
ic acid are obtained in the formof a white povvder rY,ige = 58%mp. (O =

d6- DVSO, 400 MHz, 6 (ppm:12.0 (bs, 2H); 8.6 (bs, 5 (bs, 1H); 8.2
(d, 1H); 7.9 (bs, 1H); 7.4 (m 3H; 7.2 (d, 2H); 3.7 _(q,%.2H3 3.4 (s, 2H);
1.0 (t, 3H). Exanpl e 16: net hyl

(2- {5[et¥ phenyl)sulfanoylb{jyrldan 30x023d|h dro

1H- pyr azol LR AMResHa OETomeR B e 2eraingd &sn%enSﬁtm%f alk%'ﬂwffomu‘a (Vi)
(245-fet hWRf@d)RB)’\lthﬁRVfa@uﬂmﬂ éri&’;ﬁddél &lu?lhn&?eﬁ@erzly%r%daqua o vaang) - 4-

yflacetate A m xture of

oL £ 51 et hydeHPOY P8 R f@rrﬁulz " Re6soC.zin adhich Rz is as defined
di hydr o5 1Fbr@¥t6@§l9|anézy%ﬁ§ikﬂ gRfpdRAGsG a'éfhWon( éth?ﬂ%rﬁl]@' ih 9 pfdSendeSof a

stirred for 3 hours at room tenperature. pr eci ate forned is filtered
of f and t heeVi$ | 3Gicht B”eif%ra'%%n%%tqh&”é@ Jhc?ersoi‘@ﬂh@ée“ A% 86&lice anhylidee At dRie
obt ai ned 't% ratuﬂeesf B&mfé@howtogﬁamww‘rhe @&hwmdefofsmlrme@ anh . ar@'tHérh ng
with a 9/1 OH m xture:. O. met hyl 21-% t)p/; phenyGsul f anoyl ]
pyrid |hyd°t?t6'ﬂ§‘;¢+"¢ﬁ/r1a‘hﬂdﬁﬂ‘99cﬁcé’ﬁ :ﬁr@arm%' BtRROENd pft Efmﬁiar%)d?\ryhl\ﬂs%m
powder. i

ot hod 2 (?}A#M*f %%rﬁblg afk Q)rganérﬂ%%e@lum D%é%fﬁ%g@%lqgf'wﬁtzhe éﬂp@ A&—W’Igﬁ( 49«1?? x,
1H) ; 8106 (@pref.ﬁytlnggamatogengtgm sgch ag A br:ppbme Qr ghl()gne Qiq;n n7 tlzp prpsents of g 2
éﬂ) gllg)xa %a@algﬁ’o afoltd of copper (Ride?Mith tBe Colrfbousdlot fétmbiid @X) In ahdanhdaBué t
2-(2- {54etWY%%W?f%b§(ﬁthﬂrﬁ9§ﬂr] pyri di n- 2-y1} - 3- oxo- 2, 3- di hydro- 1H

pyrazol - 4- yl) N- net hyl acet am de (conpound 108 of TabI el) To a mxture of
0.28 g (0.7 mmol) of (2- {51ethy|(phenyl)sulfarmyl%gyrldln 2-yl11- 3-oxo0-2, 3-
10 di hydr olha-Eysyhesiott the gpmaeisids ©f famyla @) fr which ZF@HYHSPQefb‘F; depEResid 0. 8
m (1.4 m@&ﬁenﬁsnﬂ{éawcampa@nds%wbﬁéa R hérBinbélbiv dsrboaqprahn@é ofP6Mhig (1l ded
at 0C0.33 g (1.04 mml) of TBTU. After stirring f hours at room
tenperature, the rredl umis taken up in 500 nL of DCM washed successi vel y
with 0. 1IN §kferhes5X 40 nlL), saturated NaHCO3 solution (2 x 40 nmL) and brine
(30 nmL), dried over Na2SO4 and then concentrat ed under reduced 15 pressure
and purified by chromatography on a colum o/”\scha gel, eluting with a
95/5.DCM MeOH m xt ure.

2-(2-{5- [ethyl(pheny&u m)yl]pyrldln 2- yll 3 oxo 2, &

di hydr o- 1H pyrazol - h‘ﬂ\@kmat hyl acet am de—a+e—ebt ai ned/T™.the formof a
brown powder . Yi el d = 6% M p. (C) = 194C 20M = Cl91- IFIN5055 = 415; MeH =
416; Method 2 Tr 0. 98H%’F1 NMR, d6-DVMSO, 400 MHz, 6 (ppm pl2.0 (bs, 1H);
8.6(bs,1H);8.5(s 8.2 (d, 1H); 7.8 (s, 2H) 7.5 (m 3H); 7.2 (d,
2H); 3.6 (‘q‘he 2efnpodds gigornang (11D, afe(d;)tal@@e) byiormy(attlonyf-l)the ester Ek)a@fp‘berm;ua

et hyl hgn i ayri-gi n-2: D - -

di hydréo(fll é(?%{n%@)é%@tg %écg%o%ﬁﬁéymg@gfdnga%I'Sga'?()la}kyﬁgWS&r?E aosfzg
anhydr ous IEBGH' or1 gthi! @IﬂQUP 7Hhe farenglafion fsteg @tnlsg,sts B prrtepentody eetiobag enetid arhen
8.8 nL (74, t

terper at ur &Y TREraie it tAD Btior JUPI 0, (BEbrg B O B o oS
reduced praystie eoleerd spah a6 iebyl btylecrat@rtamgraétphwf datweedd)°Grando30°€, bi athgel |
eluting w h . i Ay :

di et hyl 2- r}e%ﬁgr;/c%y@ﬂ %xl%@ éﬁegll o4t gﬁtgﬂgﬁlo %rg{:hr%(grd& é?e]%rgéﬁ? 8? S‘%%ugj %
translucent oil. Yield = 38% 1H NVR, 1H NWVR, CDC13, 400 MHz, 6 (ppm:
7.4-7.2 (m 5H); 4.2 (m 4H; 4.1 (t, 1H); 3.2 (d, 2H); 1.2 (m 6H); 10
18. 2. et hyl 4- benzyl-1-{5-f et hyl (phenyl ) sul fanmoyl | pyri di n-2-v11-5-0x0-2,5-dih
ydro- 1H prazol -3-ynacetate According to the process described in Exanple
1.3, starting with 5 g (17.1 mol) of diethyl 2-benzyl-3-oxopentanedioate
~and 5.9 (17.1 mmol) of N-ethyl-6-hydrazino-N :

174C 15M = C18H18N405S = 402; M+H = 403; Method Tr i_% mn. 1H NWR



15 phenyl pyri di ne- 3-sul fonam de, 3 g of ethyl
4- benzyl- (G20 edoybbphenyCsul f anoyl | pyri di n- 2- PCT/FR2009/052691
y1l1-5-o0xo0-2, 5-di hydro-lH— pyrazol - 3-yOacetate are obtained in the formof a
white powder. Yield = 34% mp. (C = 156 M= C27H28N405S = 520; MH = 521
Method 2: Tr = 1.52, 201H NWVR, d6- DIVBO 00 MHz, 6 (ppm: 12.0 (bs, 1H);
?g E?S SI%H%UW.%B"W, l_{)%%xa%ersgni%( be é:/gtal?(ﬁcl (gmogr@s’ %‘fs- ?rin?et‘nﬂ},ily?l_b’
6- (41(5- Cytﬂﬂumymietﬁaneélflfjamt liy lah - @erotd bylver- uob- 25 Jolokrey dit ax Hddaperature of
pyrazol - It\lm' S %W%@genyl pyri di ne- 3-sul fonam de (conpound 97 of Table
) 25 1 9 %n I n-3-yOmet hanol To a solution of 12 g (59.4
mol ) of b5- brom)pyrl di ne- 3 car boxyl ic acid in 300 nL of anhydrous THF,
under gon, are added 6. 6 f NM\V] and en 5.7 3
oty o o B R, HaraeroRly BrSteBle, fie e gt Hiheratouins S qemig's
(179. 8 -nmoll)), m‘r mmdmhFP.Iredm@erecmlra/dhaldelkw@omdded:qmstwwbms sedeé'dmetrpchvwnslys
t hen cool ed %nﬁ 40% \Lx.b of MeOH are ad%ed(g er 1 Eolur 30 mn S :
The tenper/8t ﬁgnqeg '? PERERF 1PoWBE™T BPPPYEICE 5T BOR'T f/Pp'é‘?"s‘P ?BWaﬂ?om&H"i“F‘ Mg is
continued éfdornduda idas. The 54 nmediumis then concentrated under reduced
pressure and then purified by chromatography on a colum of silica gel,
eluting with a 98/2 DCM MeOH m xture. 8.4 g of
(5- br oropystitbme 8- yl ) met hanol are obtained in the formof a yellow oil.
Yield = 75% 51H NWVR, CDCI 3, 400 MHz, 6 (ppm: 8.5 (s, X): 8.4 (s, 1H); 7.9
(s, 1H); 4.6 (s, 2H); 2.89(bs, 1H) 19.2 2
5- (hydr oxynet hyl ) pyri di 3-carbonitrile A mxturevo®4.2 g (22.34 mmol)
of (5-bronopyridin-3-yl)nmethanol and FHgNEEHRB4 mmol) _of 10 copper cyani de
in 22 nL of pyridine is ated for 20 hours in a sealjed tube at 160C. After
cooling to roomtenperatye, the medi unF°8 taken up if 10 nL of
concentrated aqueous ammoni a and 30 nL of saturated NHAG;sol ution and then
stirred for 2 hours. TheXirediumis then extracted with 200 nL of a
DCM i Pr OH W\é(tcHﬁwﬁot(l&ﬁ/ éﬁ)ormqra' gﬂja)oé(r%r oﬂ\ﬁ%%roﬂ?@ohﬁ@ﬂn&@(ﬂcﬁm rL@tEer W‘Q@r
reduced pressure an urif chromat ography 150n a col um of l'i ca
gel, eluti @@'WP@V@@E’A by Mﬂ'%@fl—h&ﬁf%ﬂﬂ kydrate, 15 effriﬁ?y mLa protic solvent SUCh as
(hydr oxyrreltz{m.h LY fntirSuss &q{ep,gggntgd ér% @f-g obtained in the formof a wite
solid. Yield 51% 1IH NWVR, CDCl 3, 0 MHz, 6 (ppm: 8.9 (d, 2H); 8.0 (s,
1H); 4129 (s, 2H) 2.3 (bs, 1H) 2019 3
5-(chl oron?ﬁMymég.gdbfn%écsmbmst b ligtmuled (219 uhicht SR MEBlkeR @ grou
5(hydroxyrret2bé r“'r‘)}y di ne-3-carbonitrile 1n DCM i s adde ?4
mol ) of 3R andbenand Rieane 89 @ﬁécﬂ@dcléfﬁ&'éh%wa'ﬁe‘éﬁsﬁﬂw iy §G®%’é@l 7.
pressure angkddighoaingdaledoR R TholhudRuEDbdnurBbpBihuERIRLI de fol | oved
by heating for 3 hours at C. After cooling to roomtenperature, the
mediumis taken up in 20 rrL of toluene, 25 and the precipitate fornmed is
filtergd ogihand7t hen treated with 30 nL of DCM and 30 nL of saturated
NaHCO3 sol Trton. The organi c phase is separated out and dried over Na2SO4
and then concentrated under reduced pregsure. 161Ci'7g of 5-(chl oronethyl) -
pyri di ne-3-carbonitril e obt ai ned gyti™khe formy an oil. Yield = 73%
301H NMR, 1H NMR, CDCl 3, 400 MHz, 6 (ppm:@.8.9 (4 _2H); 8.0 (s, 1H; 3.5
(s, 2H) 19.4. nethyl 2- 5- cvanopyr i din- 3- yI)rreth 11 3- oxobut anoate To a
suspensi on of 84 ny (2 ;Lomml) of sodi um hydrTdg-60%in oil) in 3 nmL of
anhydrous DME i s added )Wder argon at 0C, 0.23 Hi (&v11 mol ) of methyl
35acet oacetate. The realtion mediumis stirred for Shﬂ_g es at OC and for
30 mnutes at roomtenperature, foll owed by additi%n Q mg (1.06 nmol)
of 5- 55 (chloronethyl)pyridine-3-carbonitrile di ufed in 1 mL of DVE and
29 ng (0.11 mol) of tetrabutyl anmoni um i odi de. Tie™ediumis then heated
at 65C for 4 hours. After cooling to roomterrpera re, the nediumis taken
up in 10 nL of water, neutralized by adding 0. 1N |HW and then extracted
with Et0Ac (2 x 40 m_) dried over Na2SO4, concen ted 5 under reduced
pressure and purified by chromatography on a cedump,of silica gel, eluting
with a cycl ohexane/ Et OAc mixture (8/2). 140 g off met vyl
2-[ (5-cyanopyri di n-3- yQret hyl ] - 3- oxobut anoate af® obtained in the form of
a col our | esge Bbrh o%c@'cﬁfomﬁﬁ/ Ib) are obléld\JMRronhUdNM%S% ipyHheMoride of
(ppm: 8.8 (s, EI) ?—!) (s, 1H); 3.7 (t, 101H); 3.65(s, 3H);
2 (dd, 2H); 2. (s 3H)



19. 56- { 4- 115- cvanopyri di n- 3-v1) net hv1l1- 3- met hv1- 5- oxo- 2, 5- di hydr o- 1H- pyr azo

| -1-v1}- N-web bghody7ebemvl i nridi ne- 3-sul f onam de Accor di POTIFR200D/0% 28RS S
described in Exanple 1.3, starting with 125 ng (0.43 mol ) of 15net hyl

2-[ (5-cyanopyri di n- 3-yOret hyl ] - 3- oxobut anoate and 99 ng (0.43 nmol) of
N- et hyl- 6-hydrazi no- N-phenyl pyri di ne- ?%g | f onam de, 103 ng of

u
6-{4- K5- 1 i -3-..yOret hy11- 3- hy1-5- - - hyd
o it o AR, o BN R ALAGE, P tehia A R AR Al Reeansh Re 3he i
t he form odefiney ﬁfdvmr(:fslypmdﬁé pre\feﬁd:eviziof%rﬁdr@alﬂeﬁa@, pfe(ﬁjf%rabiyﬂﬁéth%gﬁir@#iﬂﬁtﬁﬂﬁﬂBS =
474; MrH = 475: ©Me o Tr = 1.24 min. '"HN - 4 v :
1o Ube “slyeht gMeterssly Gignlbrormaiage. e combaditnGieg6rgomie Xifisis GadBPT)
~ 1H); 8.15 trghted With hidéhzing hydirddy;in & ﬂrp(id soREDt; sush 7as( 8thadol Hit; 702C 2to( Give ) ;

1.0 (t, 3I2—g..2--Exarrp‘Ie 20: _ ,
5- met hy) - -e(sg.eéﬁﬂ@nwm fonyl ) pyridin-2-y1]-4-(Pyridin-3-ylmethyl)-1, 2-
di hydr o- 3H pyr azol - 3-one (conpound 197 of Table 11) 3020.1
2- chl oro- 5- ( Phenvl sul fanvl ) ovri di A mxture of 3.4 g (14.3 nmol) of
- ohl or o ST HGHASRES Carh8SuE e T BF Weih S iscarcnil G SBHY eloyBs
_rmDIh) of dsawcﬂtgﬁzdmtmgh@es.gg%s@ Xfaﬁpgur(di- a|7re efelrgd @ heeppelow as dcﬁn;ﬁdunﬁé otveOH
is heated for urs at : r cqQo to room erature, t
o um s OBBUIE LR The Gomiognet. romRIRGILEs 21 dERRaR G Lis GBI of 1
li gge;n_ 1;0ed Uiﬁ)ﬁdular(ﬁ‘gf, uwemthTa@q Re@g:aéMdrmdﬁmgglyisrremégmﬁzr@dfu\é%ﬁdm iEﬁrﬂﬂs@u(:édhX

, the orgapic se i s washed wt : ..angd .t hen
et ed bverVIRASHRING SRk Pateln e RlERal BRESHEn IR PLYD 30 st
chr omat o? g jmhpmma gogfd‘rﬁﬂu]EHT(lX\Qﬁr; el ﬁrg@er@:ﬁbf alEdawlrlj'ti&ganrﬂ)uIHﬂ oagﬁmmhq h@gg@eﬂﬁ&t 8Ac
m xture . 1. of 2- ro:- 5- enyl sul fany iri di ne are, obtai ne
" C et or Aiebnediaten of rpl LRV g dhBrEeY SumckEior bl ' 9%k BY S dom
g- 5hl( d, _%‘r}éatﬁeﬁt, l@ﬁchl %:H)'ny?racﬁo(i@ acidHh a Eméryﬂl?n&;u_(rmof %&é&%scﬁ\éenés? such ﬁ f
-chl oro- 5- envl sul fonvl ) pvri di ne ..a solution o .9 ¢ : mmol) o
2- chl ofo- StP%H%ﬁQF%F?raW ‘)FE'SPFf%WﬁéDfﬂﬁE?L{g m. of DCMis added, at room
tenperature over 15 mnutes, a suspension of 4.8 g (21.42 mol) of 3-
chl oroperbgnzoic _acid at 77%in 20 nL of DCM After stirring for 1 hour,
t he preci pg—&‘ﬂ@e—éorned is filtered off, and the filtrate is taken up in 200
mL of DCM washed successively 15 with 100 nL of O. 2di um hydr oxi de and

then 100 nL of saturated sodiumthiosulfate solutio i ed over Na2SO4,
concentrated under reduced pregsure and purified by ¢Rromat ography on a

colum of silica gel, eluting @ 2 cycl ohexa R=5AC m xture (8/2). 0.67
g of 2-chl oro-5-(phenyILsquonyI)priﬂi ne is obtal nedyimthe formof a white
g (s, 1H); 8.1-7.9

powder. 20 Yield =31%44 NVR, CDELJ 0 MHz, / twp
(m 3H); 7.6-7.4 (m "8H)] 7.3 (m ¥iH) "20.3 I

2- hydr azi nvl-5- (phenv fonvl)pvridine 25Accor iﬁg to the process
described in Exanple B.2, starti'R§ with 0.67 g (2.64 nivil) of 2-

chl or o- 5- (phenyl sul fonyl ) pyri di ne, 340 ng of 1

2- hydrazi nyl- 5-(phen¥<bsul fonyl)pyridine are obtdingd in the formof a white

powder. Yield = 51% 1H NMR, d6- 0% 400 MHz, 6 (ppm: 9.0
(s, 1H); 8.6 (d, 1H); 8.5 (s, 1H); 8.4 (m 2H); 8.0 (d, 1H); 7.8-7.5 (m

3H); 7.3 (m 1 H); 3.3 (bs, 1 H); : N| (lic)

20. 45- met hy1- 245- (phenvl sul fonvl ) pvridi n-2-v11- ridin-3-vinmethvl)-1,2-d
i hvdr o-3H _pVrazol - 3-gne Accor di n% to the é)rocess .described in Exanpl e
1.3, st art$ﬁ§9"§}ﬁ gﬁegg@eﬁéh? $yrBesissl 5h giompounds (l) for which R1 is a group -W-aryl

352- hygly azhny-nhetetdtitgnesald @oMps Baihg dubRitasdwhB 3n8Br tbrs Broup®LNRSRE BRE hy |
3-0x0-2- (pyridin-3-ylnethyl)butanoate, 130 ngy of ,

5- met hy1- ngym%wn§|asgjpp%@1i€§%llfy@rﬁ‘ Eb%ﬁ compoupgs are referred to hereinbelow as
2010/ 076524dekdd nte 8PRIABRGRY. 57

(pyridin-3-ylmethyl)-1, 2-di hydro- 3H pyrazol -3-one are obtained in the form
of a white powder. Yield = 23% mp. (O = 176 5M = C211-118N403S= 406; MH
= 407; Met geseme oTr = 0. 78 min.



12.0 (bs, lH) 9.0 (s, 'TH)_-r;tﬁ’s' 6 (d lH)
2 H, 7.8-7.6 (m 4H)PCT/F322@09/@52&913 6

e

N-et hyl- 6-{41(5- nmet hoxypyri di 1/ 1) met hyl ] - 5- oxo- 2, 5-di hydro-1H 10
pyrazol - 1-y1}- N phenyl pyri di ne- 3- sul f onagg de hydrochl ori de (conpound 101 of
Table 1) 21.1. methyl (2E)-3-(5-nmethoxypyriding3-yl)prop-2-enoate 15To a
suspension of 3.12 g (78.1 mmol ) of sodlun1hydp|8e (60%in oil) in 30 nL of
anhydrous THF is added, oyer 45 minutes, under aigonf&nd at 0C, 16.4 g
(78.1 mml ) of methyl ezt ho%hosphoryl)acet ate/i O10 ni of THF. Stirring
is maintained for 30 gsadt 0Cand 5.1 g (3% onnDI) XBh

5- met hoxypyri di ne- 3‘%anbaldehmge in 20 nL of anhyd!ous THF are then added
dropwi se at 0C. After eoollng to roomtenperature, 20 the reaction mxture
is treated with 150 nigwf wat etvmgnd t hen extract?dﬂMd%w£%6Ac (3 x 100 ni).

1H NVR, d6-DMSO, 400 MHz,

6 (
8.5 (s, 1HNO&040/0T6524) ; I8-0

t
(s, 2H); 2.2 (s, 3H) Exanp 1
3-

p
2
n-
e-

The organi c phases are conbi-ned, washed sucgessiyelrdudietahinaiait er (2 x 20

- m), dried over Na2504, filtered and then Foncen ratged under reduced
pressure. The residue obtai ned Rs purifief by chroqptography on a colum of

silica gel, eluting with a cycleEE%ﬁne/EtOAc gradmenF of 0 to 40% Et0OAc. 1

g of nethyl (2E)-3-(5-nethoxypys+d| A 253-yl ) propt 2- enoapey i s obtained in

the formof a white powder. Yield 1496<$H—NNR 3, 400 MHz, 6 (ppm:
8.4 (d, 1H); 7.7 (d, 1H; 7.4 (s, (d, & 03.9 (s, BW 3.8 (s,
3H) 3021.2. nethyl 3-(5-nethoxyp |n é &I)propan&bte In Parr apparat us,

a mxture of 1 g (5.33 mol) of nethyl (2E)-3-(5-nethoxypyridin-3-
yl)prop-2-enoate in 20 nL of MeOH 2nd 0.1 g of 10% Pd/C i s hydrogenated at
7 bar for ThS cbmpoufid of Tdrthul@XiX) 0§ obtaitddr By iréadtifga Bildte eelr tddrpedhd of

3 (5. mot noR7BYEN I AR Spcha e ool BB A RCE Rk 6Tty

%Io c/h i's uanenlaiwcnh@soblkfyuarﬁdm@rrem’qéeﬁting@tru SRyl glodpheudhodd ewmagylair%@hyl@raﬂpel d =
0

1H) 3%5 ?rgd a3pﬁnza§iegy(t% cor@p‘?urgcg g)fctrfnulazgﬁﬂlks;get@uteépélt% Qrie or r{g?rﬁyrgitro
(2]I for mt; 1d3g;(o'apmﬁmwﬁp@unm- &m&%maqm)oe&reen dﬁéﬁé@rbql to el m?dﬁo@ena&roaqaaﬁe
escribed In

arti |
S e ot noRFEGh e astgetsuih 3h el Maiay-ckiarcorPinia ot Bopt ayeh 35 eatanal,
met hoxypyr pidfatedtiafy YPloapangal Rdatieodrhinbis unaert dundftiongnseéh &, Ween Rdsnaﬁ@ is

used w t ho further purification in. the f ol ng ste Yi el'd 51%
21. 4. ﬂ& are a methyl group, formic acid in the presence (\# geducm ‘agent such as sodolum

N- et hyfly 6- {riécéxbﬁymﬂyﬁw@w ledprotid-splpnesdp bs acetcoadd 5CdmbMﬂHd3()iX)- Rythagol -

-y1}- Nphenyl oyri di ne- 3-sul f nanld drochl ori de n [ocess
dosir i boq ARG ARAEORS nSSBIenk Wil dhe STOPHICL BTSN BtverergAtre
2-f or ny 1- Sedrhpdrids @xiopyibiadiy)- 3- yl ) proPanoate and 327 ng (1 12 mmol) of

N- et hyl - 206- hydr azi no- N- phenyl pyri di ne- 3-sul fonam de, 131 ng of

N-et hyl-6- (4-[ (5- met hoxypyridin-

3- yOret hy! Setfertx 90 dedcrided iy ﬂrléseydfaﬁ@borﬁpwddswjﬂﬁwdmﬂ S Qﬁbu -wué pnam
de hyd philizate, 5%

h] bt the f
e Y S Y B e Sreus (B SR 55 Rhiany st kg, Sebsiiuted with gng 57
mn, 1H I\Mare gRupd/B0.( c40©5)Mﬂgn,—06(c(1DQB)a1kyﬂ-acﬂCS}aﬂoox51blb ;OBC B d53alkdNR5RE. 4

4o (2?) 8?5@8(%0@&%"%%9 g oy hergigbelop o edrpabigls SHloaBiCsl 2. et iyl

{215- (tert-butyl sul fanoyl ) pyri di n-2- 14] - 3- oxo- 2 3-di hydro-1H

pyrazol-4-élsé5h§nypacetate (conpound 113 of Table ) 59 22.1. ethyl
3-cyano- 3- opanoate A mxture of 64 g (257.8 mmol) of diethyl

benzyl i denepr opanedi oate and 17 g (261 mmol)



'of pot assi um cyanide in 750 nL of Et OH and 75 mL of water is heat ed for 18
“hours at 5V\ﬁ@@01f§)meggd| umis then concentrated under rpdTFRReIFeS2ESE and
‘taken up in 500 nL of brine and then extracted with Et20 (2 x 500 nL). The
organi ¢ phases are dried over Na2SO4, filtered and then concentrated under
reduced pressure. 43.5 g of ethyl 3- cya§§3 phenyl propanoate are obtained in
the formof a solid, which is used with further rrflcatlonrnthe
following step. 10 Yield = 83% 22. 2. 2-phenyl butaﬁre loic acid A mxture of
43.5 g (214 mmol ) of ethyl 3-cyano- 3-phenyl propar‘f‘é e ang2 52.2 g (930.4
mmol ) of potassi um hydr de in 670 nL of EtOH is re ed for 4 hours.
After 15 cooling to v terrpeHaturepTid)‘r@ymﬁaslaneml onagent rat ed under
vacuum and then tr edGNIth\rlL of ap eC|cp|tate then forms, = -
which is filtered of foand rin vvrtQHy@tg F,at()g x 50 nf). {b@) solid obtar ned -
is taken uprnamxtzhre of 2 mL of ['uene and 40 nmL of EtOH and .
concentrated under reduced pressure, and then driedjwith a vane purrp 37 g
of 2-phenyl but anedi oifyaci d gxg, obtained in the for Bt %psqhid, Whl chis
used wit hout 20further purifi cagr on in the fpollow ng step. Yiel d = 89%
22.3. diethyl 2-phenyl butanedi oate In De -Stark apparatus, a mxture of
37 g (190.5 mml ) of 2-phenyl but anedi oi c @& | d, 25 6 nL of conc. H2504, 80
mL of toluene and 80 nL of OH reflu for grRyhours. After cooling to
roomtenperature, the reacti i Xxture i s gonc rat ed_under reduced
pressure and then treated @féﬁ mL of water, an acted wth Et20 (2
X 400 nlL). The organi c phases ‘are conbi n.e&,_d.rr ed NaZS%XV{i |tered and
t hen concentrated under reduc pressure. The r e ®bt ai ed s purified
by chromat ography on a 30col gnm |pf sigky ca gel, el ut i?ng with a

cycl ohexane/ Et OAc gradi ent o 0 10% Et OAc. 22 g »f diethyl

2- phenyl but anedi oate are obtai ped in the formof an oil. WO

2010/ 076524PCT/ FR2009/ 052691 60 Yield = 46% 1H NVR, CDC13, 400 MHz, 6
(ppm: 7.5 (m 5H); 4.2 (m 5H); 3.0 (dd, 2H); 1.0 (t, 6H 22.4. diethyl
2-formyl- 3 henvl but(ﬁ egﬁ oate 5Accord?%%’to t he process described in
Exanpl e 14TBE comppun g e ( )@(Ia ig Abt )bydpaglngth]ﬁ-keto ester compound of

2- pheny! butornet (Mt rezc@c@ugogi \nﬁlmeR@]bblné é@ﬁéﬁ&.b& p?&r@mhw@n@%&eémage
obtained in the formof an oil. 1022

{2[ 5- (ter t @HBKY| W] SRS PRI ?f eéhXJEEO@ 65&‘63?eezwwarg&f’m@oti"%?frfaﬁwa4 yl
1-  (Phenvfbay %I@%d%?@étgp BEtote) hydireg@rﬁémﬂs;s tlﬁeﬁeée&e%f lpauelimﬂrmhfbha?ooar

starting vvlth 9rrm)l of dieth

but anedi oat e and
1.75 g (7. E"Qeﬁﬂ@ ”%PO'K?’%"@PF e eirangl. Tﬁ?/a?'ﬁ ‘H)F?r @5§V£i§| themhabipiged 3.1

g of nethyp élﬁﬂiﬁhdﬁﬁﬂﬁ abﬁéﬁ-ﬁpbﬁhd f)ﬁf@'ﬂﬁblhﬁ)(l‘(lll}“ﬁﬁi% W&ﬂﬁ@representmgagroup(C1-
150x0- 2, 3- gv d Ké) aﬁle)enyl acet%te are_obt ai ned |n the form
of a povvde oGl iy~ N85 RBpAyd L@ being, a3 ;

8.6 (o 1|‘alefrn%d0pr(edou§£ﬁ) in tﬁe7pré§enc3|‘5f, a hade( ef&b&trallﬂ D nliserail bhse dudh &8,
2H); 1.0 (m, 12 2022.6 1-154tert-hutylsulfa ridin 2 vl

4- Ecar boxyRY ﬁ%@)cﬁﬁ{q‘?ﬁfia'ﬂ-ﬂb@/la%é%?" BB%ISH%GS R% J@t'%m?“d?a‘ée%a@d?@”ﬁe%ml)
of ethyl 2ihSsdhesie t @ith YeSatnimumY lof U Mt Jaobﬂab'tﬁe 8&8red Bmpounds of formula
di hydr o- 1H-%yrazol 4-y1} (phenynacetate and 5.8 nL (5.8 mmol) of 1IN NaCH, in
12 nL of Et'®H is stirred for hours at roomterrperature. 5.8 nL of 1N HC1l
are added, and the nediumis extracted with DCM (2 x 100 nL). The organic

phases. are dried over Na2SO4, 25 filtered and t hen concentrated under
reduceld prBsigcgampleg that follow, the starting compounds, the intermediates and the reagents,

1-[5- (tert RHéy ltadlt hasday 8P Yrdpdidtior -i¥ Idot AddseAs 0 xare Rmiwésering Vevhilsklie Ry rag0! -
-olate are obtained in the formof a beige-coloured powder, which is used

wi t hout f u?%%?é'Pe‘?)U”r‘ihﬁr“?é%tP% Of fise FRavERs PERRNRY aseeiping to methods that are known
3022. 7. met avthé=d Sqlleaen trebart.y! sul f anoyl ) pyri di n-2-y11- 3- oxo- 2, 3-di hydro-1Hp
yrazol -4- Y11(Phenyl) acetate To a m xture of 0.3 g (0.66 rrrml) of
115-(tert-butyl sul fanoyl ) pyridin-2-y11-4- o
{carboyy( pin@énékarﬁpre@xfﬂrdt—férldmpmnemé e Qre%ta%tibﬁ o cBHaiffcorpovAdL S adRRiAnce

added, at OC, 11 | ) of thionyl chloride. After cooling to

r oom t enpeWik H}ee”"%'ﬁ'PP rTWg“‘ir%beé%%W?rcﬁH@&U'ﬂ%? giyen #erasnplaheierers t@r’fﬁ“?@ iBaken
up in 40 MreahbiPgenWash omhioM ifltratsithe @hehrbHstRICRHeNaHIHIR skal Hr‘oﬁ@ﬂles@fhed
over Na2SO4 and then concentrated under reduced 61 pressure. e residue
obtained is solidified in a DCM pentane m xture and then filtered off and
dried under vacuum O0.67 g of nethyl

2-15-(tert-butyl sul famoyQpyri di n- 2-y1] - 3- oxo2, 3-di hydr o- 1H— pyrazol -4-y1} (ph
enypacetate is obtained in the formof a beige-col oured powder.



5 Yield=73%mp. (C =66 M= C211-124N405S = 444; MrH = 445; Method 2:
Tr = 1. 21 \wWio04ioyBo4 d6- DVBO, 400 MHz, 6 (ppm: 12.3 (BST/FRACOSOSESH
1H); 8.6 (bs, 1H); 8.3 (d, 1H); 7.7 (d, 2H); 7.4 (m 5H); 4.9 (s, 1H; 3.7
(s, 3 H; 1.0 (t, 9H 10 Exanple 23: nethyl _

N-cycl opentyl - N- ({6-[ 5- ox0-4-(pyri di n-3§ﬁl met hyl ) - 2, 5-di hydr olH pyrazol - 1-y

| Tpyridin-3-yllsulf n‘I&)B .ycj nate hydrocChl ori de (conmpound 128 of Table I)
1523. 1. 6- CﬁWﬁ&WE@%g gwq/i"@? f'Hleﬁgqré-sul fonam de According to the
process described in Exanple 14.1, starting with 5 g (23.6 mMmvol) of 6-
chl oropyrigdi ne: 3-sul fonyl .chl oride and_2 23.6 mmol ) of cycl opentyl am ne,
5.1 g of 6 ebfﬁfl%"?”ag R‘IL*&S%'FB%?M%WH%‘? H%G-%;-egul f onani de are obtained in the
- formof a brown solid. Yield = 84% 201H NVR, CDCI 3, 400 MHz, 6 (ppm: 8.8

(s, 1Hg B%A(fd’ 1H); 7.4%é0|, %%2 4.5 (d, 1H; 3.6 (m 1H; 1.8 (m 2H);
_ -5 t ylgc én
1.6 (m° 4K QA8 3 (m 2H) B2 yl
N- E( 6- chl opgpwvri di-n- 3-yl )Gidhibometdarks- cycl opentyl cl ycinate A mixture of 2 g
(7.67 mol f 6-chloro-N.cycl gpent vl pyri di ne-3-sul fonam de, 0.7 nL 25
(7.67 mmol MBt et hy| brgﬂ?fﬁé@‘@ﬁg?'éaﬁ‘ﬂg 1.2 g (8.4 mol) of K208 in 15 ni
of CH3CN ipMgent ed for l1Dihethyssalfox@@C. After cooling to roomtenperature,
the nediumjs filtered an he filtrate is concentrated. The residue is
t aken up %M%OO m. of wfz'\igé@ﬁ%axmssi vely with 50 nL of saturated
NaHCO3| (sol migHpn and 50 mniEthénovat er, and the organi c phase is then dried
over Na2504, ncentrate der reduced pressure and 30 purified by
chr omat OQréHR/?'Pon a col U%H%U?%]OFI ca gel, eluting wwth an 8/ 2 hept ane/ Et 0Ac
m xture. 2e4o0g of methyl Diethyl ether
N-[ (6-chl o[{no&élri di n- 3-yl zﬁu‘_\f or}yl ]-N-cycl opentyl gl ycinate are obtained in
the form o¥®H oil. Yiel Mh@¥; 62 1H NMR CDCI 3, 400 MHz, 6 (ppm) 9.0 (s,
1H); 8.3 (i¢rOdH) ; 7.4 (d,|sdfbpanbll (s, 2H); 4.05 (m 1H); 3.8 (s, 3H); 1.9
(m 2H_; 1,6 .(m 4H); 1.3 (m 2H 23.3.nethyl
N-cycl BpenfSPEN 116- hydr 348G BEr i di n-3-yI ) sul fonyl 1pl ycinate 5 According
to the progHgsNdescri bed Adetdni@ipl e 5.2, starting with 2.4 g (7.2 mol) of
met hyl N-[ (6-chl oropyri dgg-%i/eg@ul fonyl ]-N-cycl opentyl glycinate, 2 g of
met hyl Ncy “129pent'yl -N-[ (69'F fhyl pyri di n-3-yGsul fonyl ] gl yci nate are
obt ai ned iHFhe form of arstelherersehid. Yield = 85% 101H NMR, CDCI 3, 400
MHz, 6 (ppm) 8.6 (s, 1H);,,8.0 (d, 1H);6.8 (d, 1H); 6.6 (bs, 1H); 4.05 (m
1H); 4.0 ('%, 2H); 3.6 (s, s,) 1.8 (m 2H); 1.6 (m 4H); 1.2 (m 2H)
23. 4. ngg hyHlt cycl opent yl - ydréHidricoaont 44 pyrid in-3-ylmethyl)-2,5-d
i hydro-1H pYrazol-1-yll p%rh'gi n- 3-yl }sul fonynd Nei nate hydrochl oride
15Accor di nlf22% t he procesSUIWESEFidbed in Exanple 2.3, starting with 200 ng
(0. 61 mmvl K,c1b, Potassium carbonate
met hyl N-cycl opentyl - N-[ (6= hydrazi nyl pyri di n-3-yGsul fonyl ] gl yci nate and117
my (0.61 nﬁbﬁ) of et hyl %Qqéi%wﬁ-hé’%rf%ﬁi n- 3-yl net hyl ) but anoate, 130 ng of
met hyl N- gpmetiopent yl - N- (Amichivexenidridedyri di n- 3-yl nmet hyl ) - 2, 5-di hydro-1
H pyrazol -1-yl] pyridin-3- yl}sulfonyl)glyci nate hydrochloride are
obt ai n&d iwa%ﬁb?lform of aSQ%‘i‘% yf"?@ﬁﬁl"%"&’?éf‘t@. 20 Yield = 34% mp. (C = 100
M = C22H25NBGTH= 471; MrHsadidmidulfaet hod 2: Tr = 0. 87 mn. _ 1H NWR,
d6- DMSO, 400 MHz, 6 8.7 (d, 2H); 8.6 (d, 1H); 8.4 (d, 2H); 8.3 (d,
1H): 7.8 (H5Hy 7.(7ng?CéleW‘S°9FbGFAt?o (bs,( 2H);H)3.9 (m( 1 H)H? 3.8 (g,
gH)z; d_3. 6 §1${FA2H) X I 3.4 (s, Trétrminé. 4-1.0 (m 8H). Exanple 24:

, 2-di nmet ropy _ o
615- oxo0- 4-%55“ di n- 3- yI mel Heseasetc atidhy dr o- 1Hpyr azol - 1-yl i pyri di ne- 3- car box
yl ate fgonpgrnd 198 of Tapdtenhlinofr#8R4. 1. 2, 2-di met hyl propyl
6- chl oropyri di ne- 3-carboxylate To a solution of 10 g (56.8 nmol) of
6- chl or opyRdi ne- 3- car bonyPOBAFBRPEERE n 100 nL of anhydrous tol uene are
added undegnp@y,gon, at roopmhtehpedature, 15 g-(170.4 mmol ) of
2, 2-di met hxl Eropanol. The_reaction rrfogiumi? t hen heated for 6 hours at
80C. AfterPP88 cooling t oPYEIHYT ORFEIHENEEUTRE medi umis concentrated and
the residugngbtained is tagaraie in 800 nL of EtO0Ac, washed successively
w th water %2 x 200 nL), saturated NaHCO3 solution (2 x 200 nlL) and brine
(100 M), BFréd over Na2CRI2d4RHOPKBACEBNCent rat ed under reduced pressure
and purified by chromat ogcaiiwf istidea col um of



5 silica gel, eluting wwth a cycl ohexane/ Et OAc gradient of 0 to 5% Et OAc.
11.9 g of @iRo0dpmeEByhpropyl- 6-chl oropyri di ne- 3- car boxpEaIER2000/088aned
inthe formof a white powder. Yield = 92% 1H NMR, CDCl 3, 400 MHz, 6
(ppm: 7.5 (m 5H); 4.2 (m 5H); 3.0 (dd, 2H); 1.0 (t, 6H) 1024.2.

2, 2-di met hyl propvl 6-hydrazi nyl pyridi nex3- car boxvl ate According to the
process desc 't\lbed in Exa(rjr(gl Sé startifig.wth 11.9 g (52.26 mmol) of

2, 2-di met h@?é opyl 6-chl Q?S‘Wtf' i ne- 3-carboxyl ate, 4.3 g of

2, 2- di met hyalpropyl 6- hydB@iimydde | di ne- 3- car boxyl ate are obtained in the
formof a white powder. Yﬂ').eld = 37% 151H NVR, d6-DMSO, 400 MHz, 6 (ppm:
8.7 (s, 1%%9{2 .15 (d, 1HDisgPepylgthviayine 4 o (s 2H): 3.5 (bs, 1H): 1.0 (s,
: ;gH) . 24 3-'28'(2L-Jd [ drTEt 2y| l(IN’(leotriazzoh‘!—é/l)-rr:l,rzli,N’,N’-tetramethytLllronium .

. 6-1-5-0x0-4-(pyridin-3-y t hyl ).- 2, 5-di hydro- 1H- pyrazol - 1- -

~ Yl Ipyr ios)o(li ne- 3- car boxyl at e"g&?g},éli%wﬁ?ng to the process described in Exanple
1.3, startpgg with 0.3 g N N-Bidydiomdxyiacrbdditniddi met hyl pr opyl

6- hydrazin ri di ne-3-caypo ate and 0.26 g (1.34 nmol) of nethyl 3-
0Xxo- 2-(pyrﬁ>4&'iR4vm-3-y| met hyl‘{'%ﬁ( %{PBS"”E% ng of 2, 2-di met hyl propyl
645- ox0- 4- g i di n- 3- 4-methyimorpholine N-oxide

in the for a white sot¥d’ = 160 M = C20H22N403
= 366; 10WHP&3%Y, Met hod Rilladiunradetdtd min. NVR, d6-DMSO, 400 MHz, 6
(ppm: 12. , 1H); 8. S, ; 8.8 (s, 1H),; 8.7 (d, 1H); 8.5 (d, 1H;
8.4 (d, 1 (;51%_7)3 (d, 1H)?ng915°'%@h°m'“e/.9 (s, 1H): 3.9 (s, 2H): 3.8 (s, 2
H; 1.0 (spTsti9H), WO 203p4060kARMOACRZR09/ 052691 64 25.1. diethyl

3- phenyl pept anedi oat e - ﬁd%ﬂ xture of 6 g (28.8 nmmol) of 3-phenyl pentanedi oic
acid and 7!9 nL (109.5 stepyoni®nyl chloride is heated at 80C for 1
hour. The ediumis then peacentrated and the solid obtained is added
portionw s D(éo 8 mL of EtOH at OC. The nediumis then heated at 80C for 30
mi nut €S Atter cooling to' $BREFYUEefat ure, the mediumis concentrated and
t he resi dugjobt ai ned is tipaesup in 400 nL of DCM washed successively with
saturated NaHCO3 sol ution éz x 100 m.) and brine (100 nL), dried over
Na2504 andMtthen concent r Y8H"9RYEE reduced pressure. 6.97 g of diethyl

3- phenyl pent anedi oate are 10obtained in the formof a powder, which is used

wi thout further purification in the followng step.: Yield = 91. 5%
25. 2. di et hyie DIt} FpeneicTRenAnge 1 NMIRb RIS 131 SnEessTHeR Gotoy. BFfaragpisied s
descrified 4ov MrRIDMES-BB, usSing'thé Pealvbt DMB@d6 b réferditl ThéthsthRhNeHifts &
3- phenyl pent anedi oate, 0,23 g of g!Pet h ,-. 2-fornyl- 3-8henyl ent anedi pate is
obt ai ned. | FerHErasseaTparis Rrsnilian Gpam). Fesignalsservel are xressed m TRigs:
?:3- Dg/g?H) 49% %dﬂzlet; Q)s(ﬂbiﬁsadégn@e(; &jlj)= Jdcbfbloe?;-(cid @%Hl_?)ubzl%;o; Hodblétsl df B ddlst of- 5

) oy Yo s ; . L m . 0.
3- (2-{5- (cleledy %tfﬁ%ﬁmtﬂt%ﬁéw@%yri di n- 2- y1} - 3- oxo- 2, 3- di hydr o- 1H py
razol -4- 1/0- 3-phenyl propanoate According to processes 22.5 and 22.6,
startiré:s? with 0.23 g r0.79 nmol ) of dieth

| 2-
25f or nPL- 3B prRr! _r?é%lPB’éi"@dmebﬁhﬂ?'b’chftﬂ WM%B?L)P“BQ conditions:
gl— ((:3l/cl{ gp[enméﬂh&r h%(gi;lg]@ﬁh;tnﬁ;bflé}e 3|jf’t erl.r{a?g Lt _ng_— 3- Zul fonam de, 0.38 g of
-(1-{5-[c¥clopen e sul f ano ridin-2-
y1l1l-5-oxi d6® Py I - 4-4e 3t e obtained in the formof a
oo e+ .50 3t pHam bR TP
§°?§eis f %:lcb%&?%f'aqg?ﬁfbimm??%ls; |1 oyridin-2-14}-3 2, 3-di hydr o- 1H
-(2-{5-fcycl.open nme sul fanmoyl | oyri di n- 2- - 3- 0X0- 2, 3-di hydr o-
pyr azol -4-%@&%‘?\%5}_ $EEE Cﬁé@ﬂ%?ﬁd‘"ﬁ”bﬁm@%br ocess described in
Exanpl £ 226ilen®! Al iTg+ 0ids% FASB S €19,0h8+ WY, PFA, 65 |
3-(2-{5-[ cycl oggentﬁl %met hyl ) sul f ano Iizp ri_din- 2-¥011- 3- oxo0- 2, 3-di hydr o- 1H py
razol -4-y1¥0139- HhehyPRP dpanBA é?%.%ll T HBinhyP% A
3- (1-{5- [ cusd enentoh(meh.Mylo) s ubiamydtbryridi n- 2-y1} - 5-

oxi do- 1H pyrazol -4-y1) - 3- phenyl propanoate is obtained. mp. (C =805 M=
024H28N405ﬁ9ﬂ$§£;0%mn=:*<@8@,8" &5?%5@1"%1 ;S0 n,

Eluents: A = CH;CONH,4 + 3% CH1CN; B = CH3CN;
35  TO: 100% A; T5.5 to T7 min: 100% B; T7.1 to T10 min: 100% B; flow rate 0.8 mL/min ; T*
= 40°C - Injection 5 pL.

yl met hyl ) -2, 5-di hydro-11-1-pyrazol - 1-yl ] pyridi ne-3-carboxyl ate are obtai ned
ﬁ%@f ‘1%'8"\3"2*9&?' ¢d = 38% mp. (C



1H NMR, d6-DMSO, 400 MHz, 6
7.

pm):;8[9 (s, iH); 8.7 (bs, 1H; 8.5 (d, 1H);
7.9 (s, 1HnNO 2o40/0d653k) ; (t

3H); 7.2 (t, 2H) 4. 4P(:¢/F|iiﬂ)09/65§6si1t
1H); 3.6 (s, 3 H; 3.2 (dd, 1H; 3.1 (dd, 1H; 2.7 (s, 3H)
10Exanpl e 26:

6- (4- benzyl- 5- oxo- 2, 5- di hydr o- 1H pyrazol,;1-y1) - N-cycl opent yl - N- ( 3-
(di met hyl am no) propyl i pyridi ne- 3-sul fongﬁi de hydrochl oride (conpound 123 of
Table 1) 1526.

N43- ( benzymb_my IN-ebhyliB-[3-netiyi-ta i anethyiy apnéhvlemsrlﬁs anb2BdiNydro-1A-

T2t bty PRSI SRR B o B 01T one e

[ (3- bronopr opoxy) net hyl ] benzene in 8 nL of anhydrous- DMF is heated for 12
hours at. 40C. After cooling.to roomtenperature, the nediumis taken up in

300 L of Et0Ac; she u&ge25|vely with 20 water (2 x 100 nl), saturated
) ybrine (100 nlL), dried over Na2SO4 and t hen

NaHCCB sol ution _
concentrated_u d dpr ure and purified by chromatography on a
gel, elutin h a cycl ohexane/ Et OAc gradient of 0 to 10%

(
3
1

col um of -
EtOAc. 1.6
N13- (b nzyI oxy) propy1] - 6- chl oro- N-cycl opent yl pyri d| ne- 3- sul fonam de are
thus obtained in the formof an oil. 25Yield = 99% 1H NVR, CDClI 3, 400 MHz,
6 (ppm: 8185 ( . . (d, 1H) 7473(m5H);4.5(s,
2H 4.2(13 Methid-acdlyvis-fth 2e?x§teH) g 1613 (m 8H
66 26.2. Toa mlxture ‘of 9.54 g (7 mmol) 0 anhydrous ZnCIz 3.9 mL (500 mmol) of methyl

. 12- (enzyloRigebRORHA bsne Y EORERSY br Bodflt 37 BYIeRV6d HiLNGr Jechl g Elcle

According t process descri starting wt
(3.79 ol Thepfeaction medium is then heated for 3 days at 50°C, and then d:luted with 1 L of DCM

’S'][ 3 NE Fg”%éerﬁf;b@a&{éﬂpw&ﬂ whtdr 1B O QoY TP BRfakIcAHESE i Brida 3Yed REAB Iftterdd © 9

50xy) pr opydrnd kpedy ednneatiatpd - @rxdey dedudedy pigpeurei mbe Jesidie mbiainert isaperifisigt by ned

:\/lr—]|zt hg for rQrfngﬁ) @fhkl%w &llLérﬁQ1 of %}ﬁééjﬂef‘_lo égﬂﬁgg%lth %cycléﬁex%r?%A%%%nt 808
7.5-7. 3 ( rﬁo ”EQ-'{} Et@Ag After cmnf;entr@tm Ubder r@ﬂycedmrssme P g of nretiiyh2-aaefyl-33. 6

o (42l|;i)enzv 9?)’)%82 %h%atgjaagg fr%ti I%vwfeafg'g)r? gf&cl?&ﬁsi%h% bggZ\?/)| oXV) propv1ll- Ncyc

I ooent vl pvYieli 71é0%- sul fonam de According to the process described in

Exanpl e 1. N%ngd(cga%,‘éb 62)(? 2/%]‘79,@ QM} 2219 (%ﬁ#?%ﬂs%ﬁ%%&?@%?ﬂate

open

and 0.4 g o enzyl oxy) cyc
hydr azi nyl pyri di ne- 3- sul fonani de, 0.29 g of

y1l)- N[ 3- (b 3-sul fonam de i s obtained
in the® orhe afsuapwlcgieofc %mgéa 8gpmiolt.of gnbydious Ga%l)zmmrmm antigdrovsethen 00

(s, "1y "7y by e O, gidky, it o lop, 5@ piotiy gl pf g sbidon b

2H); 3.2 (phenmq)agngsign'l(tprprrr'me)in Et.(3-Afte? stiginy forX8) minutes at 0°C, 1 g (6.4 mmol) of ’

6- (4- benzv gqu
25hydr OXVO%O@VE%\%?%&II ne- 3-'s L{P?ée:]ng#iegzé gé étnlgsgﬂ.'é{e:ﬁm (gr!‘ G@EB’R'X uré\%(aic}wmml )
of to warm to room temperature and stirring is continued for 18 hours. The reactlon mixture

6- (4- bfsnzyi; Rai? at%dﬁq{ﬁln' hyglr L%Hsgm @é@%om&g egragxéégxyr)epge%agétcl@@gycl

opent yIpyri |ne -su onam r OpwWi
under ar gosettliog.gmdrthe caydx phase)is egalbdlfe@tedtwill'bﬂQﬁrmb,epf(samratnd DEMC) s@dutiane i ng

i s continugg, h t 7%%‘.5 e e The
30 nediumis theeo:]usu;g‘x‘JseQ e ?@H%%1%g‘he sgg\:/ge-lts% glggagv\ﬁ%%s He
sat ur at ed ®ROE, sided:pvwr(r@@ronﬁ)\laaﬁ@4 brd pencesatat! Jnderieddeasvuesia $0%r and

) o e B, o Ry R ROLE S0 S Wi o SleRBgERgRY O
6- ( 4- tfé)nzleIb@H‘exﬂ)gZOfEm@!hwy@ﬁoefﬂi&w&ﬂhemyl?lﬂ?an¢$ optairnted| inNh¢ &rhydfr axypr
opyl ) pyri dé %S wfonam de are thus obtained in the formof a 35powder.
Yield = ﬁ&g 2§[ NVR, d6- DMSO, 400 MHz, 6 (ppn): 8.8 (s, 1H); 8.6 (bs,
1H); 84(‘dleld1=H§7%77(s 1H); 7.4 (m 5H); 7.3 (m 1H); 4.5 (t, 1H); 4.2

fsrznes éHé o enzyl_ ) ?03\’”&9(? E%E?{') PaZ 4 tm, ) 8.9%s 81858 ) 31t 120k s2ai4fH) -

ro-1H pyrazol - 1-y1) - N—cycl opentyl - N-13- (di net hyl - am no) propyl | pyri di

ne- 3-sul fonam i de hydrochloride To a solution of 82 ng (0.18 mmol ) of

6- (4- benzyl-5- oxo- 2, 5-di hydro- 1H pyrazol -1-y1)- N

cycl opentyl - N- (3- hydr oxypropyl ) pyri di ne- 3-sul fonani de and 50 pL (0.36 mmol)
of Et3Nin 0.5 nL of anhydrous DCM are added, under argon at 0C, 27 pL



251H NVR, d6-DWVSO, 400 MHz, 6 (ppn): 12.0 (bs, 1H); 10.8 (bs, 1H); 8.9 (s
1H); 8.8 (W02@W/0785§4(d 1H; 7.8 (s, 1H; 7.4 (m 5|‘9’CTM—'-@(§09/032@9 4.5
(m 1H),; 4.2 (m 1H); 3.6 (s, 2H); 3.3 (t, 2H); 3.2 (q, 2H); 2.7 t( 6H) ;
2.0 (m 2H); 1.6-1.3 (6H). _

Exanpl e27: 6- (4- benzy1l- 5- oxo- 2, 5-di hydrog H pyrazol - 1-y1) - N-et hyl - N- phenyl -

30 pyridin (Corrpound 93 Table 1) WO
2010/ 07652ﬁ9%%%§|i2g5€ﬂ%%§'é91 68 27.1. nethyl 2-benzvl-3-oxopropanoate To
a mxture of 3 g (18.3 nmol) of nethyl 3- phenyl propanoate and 3.57 nmL (54.8

mol ) of ”ﬁé :
dropwi se sutc 4 A & |
t ol Eene Oprﬂeﬁylmkzr[d[ﬁe-ggsulfmﬁirﬂldéf trl mat hyI si | yI tr| fI uoromet hanesul fonate
d 19.6 f ot Th ted f 2
hour e 0 o aidion @ 7eodg @'ﬁgrm B et o aRey #mﬁh%fﬁpﬁﬁﬁﬂf%ﬁﬁ%e Trhe

reaction nEd'iLLt!iﬂEitSHhWH)hm&lfé (W 1) hr&@&deﬁi&@fmw 85 mansl) extl4eeti-adhydiazimo200

m. of 10 The. or gani ase dried over. Na2S filtered_and
Conoont + atM@aRMYicieas SuEprBIALE ahd 176 FEst Sfixii mofen healed fr 2 Hburs a
2-benzyl- %@mmpa@%hﬁat&fg%rﬁbt pediedd ipedsbie, fitey resifueas takeh, upihi 1018 rhs ofised

6. (4 bonzy REN: teBbed w3588 il s3hgm B VRN S A Ao oiere

i ne- 3-10 sutdresatratde uﬁdéﬁ retiudes) ;ﬂéséhré&n@ trﬁeh @er@( cbfomatography on a column

N- et hyl - azin n rid onam de. and. Q. 25 .3 ) of
ety 2 b SRl ST Moy Pl RSiae T AL SR b o o 2t SORE e &
heat ed forcdhcbﬁwtmgamnc%eciedlme presiune) 882 hiteBf aoRMent sinkedobtamet, 2Ad resluced

re re, i oban odfe n an_FEt 20/ pent ane nj xture
I o SiRa i 1ZDab T sRntadRa The (SOHS ORlFIeY BTieR O AL Ien D el
tenper at ur@acutime 128 hg1er 1fetisebifsh 4I:(Gd'n@thﬁ 1-HieshyRESE5-p5s- lecmwoﬁ@-mo a

Shent o, TR oRgue g{ner%awf sz@@r%wb&ameﬁﬁe At 00 F Wk mowger.

t hen concevielgat age,under reduced pressure, taken up in 10 nL of 25water and
then acidifi edﬁéo__ 3-4 by adding AcOH The precipitate obtained is then
filtered offP: sh wi th pentane and then recrystallized from EtOH and

dri iﬁlF 245M@C£@;f—|25$¢40§5 beiﬁ@?/ﬂtlﬂ-ﬁl-:OWMéihdﬂd? eck 1.54 Imf.n ' de

ro- pyr -1- - en yri di ne-3-su nam i are_thus

Cor e AP Yot AR B2 ey L WA RSt Ay 187 Bic vo
2010/ @ZﬁSZﬂH’ﬁ?/fR%QQB/r%%@@mw-qu @2§H¥M@§2H 438 (s, I9Hb F?‘ﬂs? gMeofepd 2:
Tr=135g1n 1H NVR, d6- DVBO, 400 MHz, 6 (ppm: 12%bs 1H); (

1H); 8.5 ( 8.1 (d, 1H) 7.7 (s, 1H) 7.5-7.1 (m 10H); 3.7 (g, 2H):
3.6 (s, 2H); 1 (t 3H). 5Exarrp|e 28:

6- (4- benzy 5-0x0- 3-tr.ifl - di 0-1H - N-

o hy1 - prExamBlecs: it e Srpemuhs o Ll e by haPirazl hy)
2- benzvl 41-yﬂ,mphéhvjlbyuarne-?ssafdtdwder(owiwuaaomtcﬁTaBihn solution of 675 ny
(29.4 mwl) of sodiumin 15 nL of anhydrous MeOH, under 10 argon, are added

dropvvi%Se 3.73 nL (29.4 nmol) of nethyl 3,3,3-trifluoropropanoate. After
stirring for 30 mnutes at room tenperature, 3.5 nL of benzyl brom de are
added and t he IS edofox 12 hours at 70C. The reaction mxture is
then conce lw_gt}ae ressure. The residue obtained is taken up
in 100 nm. o > ~\ash 0 nmL of brine, dried over Na2SO4, filtered
and concentrated unde reduced pr. re. 15 After purification by

chromat ography on a coI um of sil gel, eluting with a cycl ohexane/ Et 0Ac
m xture (85/15), 3.4 g of nethyl 2- benzyl 4,4,4-trifluoro-3, 3-
dlhydroxybyganoate J |ch is used

wi t hout further p = 37% 20 28. 2.
644- benzv1A5nighupe 8f t1Dig (&Sﬁommm)tdifvrhemyB&ddeMdamalé. ‘a2 @vﬂﬁﬁzmmoﬂ) of Ipwitinethyl -

> bonry L. AR ke PR ey 1.7 R Cor et 2 s B RederBoi R Bea or

N- et hyl - 6- h&domnnd%arpﬁtadylapyaramsnéﬁﬁ metiton&Eniree condedtrafed fundiar 2&duced

nmol ecul ar SJ i A . , K
Ferper at ur Bestng: 1RaR uPn Shaly BTl SEHey sOkosb i Prer Bl 3RE
refl uxed fininel@ OBoul)s dried DeanNS;SDk fitpredr andisoncEhtrated aowdeo redvedd yomesssird. hen
filtered and concentrated under reduced pressure, and the residue obtained
is then taken up in 50 nL of DCM washed with 1IN HCl solution (2 x 50 nL),
dried over Na2SO4, filtered and concentrated under reduced 30pressure. The
solid thus obtained is recrystallized fromEON. 224 ny of 6-(4-benzyl-5-




oxo-3-trifluoromethyl-2,5-di hydro-11-1-pyrazol -1-y1l)-N-ethyl - N-phenyl

pyri di ne- 3n0 i@m@%gg@.m de are obtained in the form of p@RER2EIVSEZEF1

Yi eI d = 12% mp. (C = 186 M= C241-121 F3N403S = 502; M+H = 503; Method 3:

Tr 44mn 51H NVR, d6- DVMBO, 400 MHz, 6(pprr) 12(bs 1H) 8.7 (s, 1H);

8.25(d, 1H); 80(d 1H); 7.5-7.1 (m %gH) 3.9 (s, 2H); 3.7 (q, 2H); 1.0

(t, 3H.

6 (4~ by i BBeTo Syl (RPN R By ime Y ideRe lsuasestes2rer ghipiBsy n the

met hyl )cyCHoﬂﬁeanhyéllomP\bumwbhl i yisedhvitteoud furthef prdfidatken foCtigyoluwind 88pof Tabl e!l)

10HO 29. %I | - %gt 1( 1R, 3S) - 3- (hydroxymet hvl) cvcl opentyl | carbamate To a

sol ution oY 7 mol) of (1S,3R)-3-[(tert-butoxycarbonypam no)cycl o-

gagt aneca(rjbpi’dMR COnl, cloaml—lzlgiiﬁprml. %ﬂﬁvgﬁ; (d}ﬂll-l);?ta?o (&) 151()) mtlt(syﬂHa,rmaalr ous
are a t : .2 mmol ) of isobutyl

chl or o%or 13#%%!3@"1121%@ g‘% stirred for 45 mnutes at -20C and the

‘insoluble material fornmed is then filtered off. A solution of 1 g (26.2

‘mol ) of sodi.um borohydride in a THF/ H20 m xture (16 nL/4 nml) is added

dropwise to the filtrate at -10C and stirring is then continued, while

al l owi ng the. t empelEd-dke 2l pyridai-Bmdtayiibaenobnper ature. 100 nL of 0. 1N HC

~are then added slowy and the reaction nediumis then extracted with 2 x
200 nmL of EtOAc, dried over Na2SO4, 20filtered and concentrated under

r eflucelcb plrmsslurr%ppéfét@g # Whikiure af i1ang b(ﬁscﬂnm 95f;)gfe&ﬂh){iﬂﬂ)—a-0&0-lzd({ﬂmnd1ﬁ -3-
silica gel, eluting.wi a . of ter

(1R 35) - SRR e ok ByBh ey MECH Baar 20 8 10%isesd e bydrabariated OF m of
ag Oi |1 Yi 83 Hodrs &f Yobar. The reaction mixture inhétheréE@ir@ugi’ﬁWﬂaMr% GﬁlF(W@ ané 5
(2H)S 1|_21 (goncg&)'ateé quc% 1%3% @Qjﬁ)z pr?gufe bufl o? meth3]/1 3- 2mndln 3- (s,

Eg 15 39) - ;"Iﬂr?z smbgwé@éhgg gbsitéhrfélaeiﬁtﬁ‘l@ﬁﬂrhbﬁr:@}d)@rk V@lo'w smlwmr?ns @Eeci 4.9
of tert-but ydroxymet hyl)- cycl opentyl | car banmat e

in 20 o\“’tmyﬁ"sﬁﬁgu%ﬁﬁ{‘%ﬂ'@t%@ﬂwgg %nwi se under argon, at 30r oom

t enper at ur gield= 83%g (6.7 rrrml) of sodi um hydr| de at 60%in oil. After

stirring for 45 mnutes, mlsc 0 1)

of bengyl 1 BMRIETS ApRAUE. bt &5 ey BPbi g o it houfh ot & T

t enper at ur g.71{(hisHYEY G @, SHNYHeDisysRyl with 30 mL of water and extracted

with 2 x 100 nL of EtOAc, dried over Na2SO4, concentrated under reduced

pressure and then purifi ed by chromat ography on a colum of silica gel,

el utimm wiph a 99NJetwwﬁathw%mﬁovhdﬁ%-gn@&hwm bcltiyibt-11H- 04 Rz3S) -yBN-

SRbenzyl ox ILemsth 1.1 cyclopentyl I car ba]rrate are obtained 1n the formof an
oil. Yield® J19ige- PHESS ydroch 71 oxy) met hyl | cycl opent anam ne

hydr ochl or pd®utibf @'sml M@l(omsoifnnibx)Sa Beth§l BIRbY- %ﬁ(ﬂdl%’f-yll’ﬁéﬂwyﬂ)butanoate and

idoq, At B T 14K Be SR R e ps R BRAE  HBkRal um

i's then stEiaecOer nﬁﬁukeoqm)a& Reded tePEuk et wd: tAR esdliegnto a@@d
under reduced pressure. The residue qbtai nedf* gol idifi ed in 20 \?%[
R }S,)Nlﬂ"l

Et 20, 411t EMREHE die Beecifalsr oRtaPEd s figergd of epoyasngd  $ieqgsA

met hyl | cyctg@gﬁbmm.?ran@qaénmqub InQn)i 260 higy o¥kt @siaad ardlisbhReed, andifé resiewger .
15 Yield =

N-T( 1R, 35) t25eP YRR AP Bk weety P11ely of BpRiRTHIG 28d OrtGmbRi -2l A $ouP? GR4ni de

Accor di ng {r@ntf&é@z@@ﬁg@@oqﬁg bNIothyF63BInh By \H-bitd- i(%ln@fn -3-yImethyl)-2,5-dihydro-
(1R 39S) - 3- g(benzyl 00X ent anam ne h ochl ori de and 1 g, of

h | o
6- chl or opy Ppyrohl- gﬁ-ll\{:- e yi Hqﬂta¥ ° oerarQldS roch oride are thus obtained in"the

20N-{ (4R, 3fRkmIf Kheimayopriizaet hyl | cycl opent yl}-6-chl oropyri di ne- 3-sul fonam d
eare obtai hed |n the fTormof a pink powder. Yield = 83% 1F1 NVR,

CDCl 3, 400Y#¥id= §°(prr):86(s 1H); 7.8 (dd, 1H); 7.4-7.3 (m 5H); 7.2

(s, 1H); 5pBy e%)_'urﬁg 45(dd 2H) 3.7 (m 1H) 33(m 2H); 2.2 (m 1H);

1.9 (m 1 é : I-q_%: _&gdd, 1I—¥_ . N-{(1R35131(

benzyl oxy) 6T FP%"&%QP p'e‘H'@yM}" = 450 d0eihed Re "hypﬁw‘i"a i ne-3- sul fonani de

Accor di ng LD MR B BIMSD, Sio@rMHﬂga\n ﬁmﬂ) 6|Q DWs, 4Mh; {a(QtR(@S)-r)Bss g, 1H); 86£d

[ (benzyl rrethl]c clopentqg a/r i di ne-3-s e and

of met | Hle(ffé{ I-é886 ($f THY; 2(dd 1H) 8.05 (dd, 1H) 74kjm 3H 71 {d, 2H); 3.8 (s,

N-{ (1R, 39) 2@) [dgse@azyhp&yjﬁeghylﬂcpgcjmpentyl} 6- chl or o- N- net hyl pyri di ne3- sul
e :

fonanmide is obtained I'nt formof an oil




Yield = 86% .72 According to process 5.2, starting with 0.58 g of

N-{ (1R 3S)W§) Bhenyoybexy) et hyl | cycl opent yl}- 6- chl or o- N-pEt PR ID0Y/EE 13- sul

f onam de 0.15 nL of hydrazine hydrate, 0.49 g of

N-{(1R 3S)-3-[(benzyl oxy)methyl ] cycl opentyl) -6-hydr azi nyl - N- et hyl Pyri di ne-

3- sulfonamde is obtained. 5 Yield = 835

29. 7. 6-(4-benzvl-5-o0xo0-2, 5-di hydro- 1H— pVrazol -1-y1) - N-{ (1R, 3S) - 3- kbenzvl oxv

ymethyl I cycl opentvl | pvri di ne-3-sul fonam de According to the process

Fl(ezcri bled Exa ee-x?-% [$(cﬁffieiﬁ5@amfjﬁd)ew§_gzﬂ} gméKWRs%ib ﬁs-duﬁdro- .
enzyl oxy) net C o r.azin met ul f onam de

and 0. 244 @Bvr Hg BN e Bf ariananeq hvgashiorite (Eompodia

6- (4- benzyse 6f Tatde B, 5- d| hydro- 1Hpyrazol - 1-y1) - N-{ (1R, 3S) - 3- [ (benzyl oxy) met h

-yl ]cycl opentyl | pyri d| ne- 3- sul f onam de .are obt ai ned in the formof a powder.

Yield = 44% 15 \ >

29. 8. 6- (4-benzvl- 5- oxq-2 5- d| ‘ ol 31-1 =N-f (1R, 3S) - 3 (hydr oxvne

~thvl) cyclopentvll-N w5 i sul amcde Q a-solution of 0.3 g

(0.57 mmol ) of 6-(4- benzy1- 5- oxo- 2, 5- dithydr o- 1H-pyfazgl -1-y1) - N- -

ul fonamde in 2 nL of

DCMcooIed 20 to -78C are d of , i de. The tenperature

is then al¥dwed to ' ‘ p bytanoate hour at OC.

10 mL qf Me&drdh@ &@e%@dﬁﬁiéegé déQ&abaad mh@aafbwmzms @mﬂ@t mhesob uatler

reduced pressure. The nmedi um I‘fil t aken ét{r)myll n 100

successi vebYdPrpeszaidetyids AndAiEe® Idn %O{‘@‘%taré’é‘?em_%f’ 9 "Eﬁthbﬁgz’%%b‘zm)

dried overNaghclypheRNFRsthyidtal-3otdutdrRakCad ditasedingha fsint dfenpdeyiidved
25by chromato aphy on a colum of silica gel, eluting wwth a 90/10

DCM MeOH niPQ¥ 126 ng of 6-(4-benzyl-5-0x0-2,5-di hydro-1H pyrazol -

) - N- [ (1R(@R)= Srohydr oxymet hyl)- | |

cycIopentyJI-N—meth | pyridi ne- sulforzam are oHlB_al ( fBe for

powderl? Yi &l MR Ed31a AS0MHz, S (ppp)=7-4 (3 THR6K) (M B5.Ns 1
C22H26N40458%s %4-2 gwrtg—lm)4ﬁ3(sl\@1)hod 2: Tr = 1.09 mn. H NVR, d6- DIVBO 400
MHz, 6 (ppm: 7 (bs, 1H; 8.4 (d, 1H); 7.8 (bs, 1H); 7.4-7.3
(m 5H); 7.1 (m 1H) 45(bs 1H); 4.4 (m 1H); 3.6 (bs, 2H); 3.4 (m 2H);

2.8 (s, 3H» 1.9 (rﬁbth%l"ﬁ-% S-ﬂ%oﬁo%bénﬂl!)}&@k@bu@ma@
2010/ 076524PCT/ F

hydr oxy- 2- PERAIFIBKIBE PES? FBSEPES 1M BX3TBP!S 22, Stastnghivie 2 CoripBeinY (257 )6t
Tabl e 49 [@@hﬁdroﬁ%h%nﬁ)metﬁﬁtdléﬁé]' é-gﬁorﬁutm&r . ng) of Rl 243BtikybdienBanesu

| fonate To a solutjion o Bg

(2, 2-di netmu@ngaf&.%%aﬁtawew"? ot TRan of 2 JABSIYCOMt WeXni. of Et3N in 15 nL of
DCM cool edietqo= 963, are added 2.15 g (11.3 nmmol) of tosyl chloride. The

medi umis IIowe to warmto_room tenperature, E stlrrln s continued
for 1 hour H WME GRGAG MHZaEéPPFG)p“r?(ioW)n@Trﬁa%mé’chk)s 5 et sydgeddivel y
with O.1N $@5(2 2H)202819, 3and brine (20 nL), dried over Na2SO4, concentrated
under reduced pressure and 't hen purified by chronmatography on a col um of
S|I|ca2%el eluting with a 1099/1 DCI\/!IVEOH m xture. 3 g of

(2, 2-di rretiml 1, 3- db@xrr DV Em IBIYﬂn nd afeﬂabutamsft@nate are
obtalnedlntheformo a colourles 400

MHz, 6 (ppﬁ) mixturg qf 4.5 g4f6.7% mmely ofzpﬁethylélzp-padrogylaenzg) g- o(xalaptamte §66g (dd,
2H); 2.4 (0.8 himob) &Sa(riﬁ}zdrlah& 03%063,(031 g3e7 hmbdl)(& Nailé)ndlﬁgii@ 12mmUT)301%-2 d

i methyl - 3- di oxan- cl opentana m i m xture of
mmol ) of (Qﬂf@ 'aﬁiar&’@ﬂwmyflch@ﬂﬂ*iedayém logigle IReOnpl- Oianhﬁ@fﬁw t?éh%‘n'ésftﬂaf%@fe
and 103g1L 4 H@drsI0LIC, Andoneh emeéht weﬁtﬁ'gnteatlrgorhqaﬁxs&amé T feawtich medidNGs The

nmediumi s concentrat ed under reduced pressure and then taken 20 up in 200
nL of Et 20fitsfedarditheniaengeitted gnder sefueey Pé?ﬁ“f%érﬁed?‘?"é‘&? %‘?}%’Pe@lﬁz@@” dhd

concent r at pdbgMAa b0 Madugashdy \ﬁﬁﬁ Bfife (30 &L?fdrié!d[dvar &a?boptﬂharéd lechcdh@xaa- 5-
yl)ymethyl ] cycl opentanam ne is obtained in the formof an oil, which is used

wi t hout ~ f UHRYRE FegFerfAresfurd AN FPGE‘HEUFF'SﬂIbdvﬁhr"@‘%t?@ﬁphmo@l%jw“@ﬁ@ silica gel,
eluting with a DCM/MeOH gradient of 0 fo 10% MeOH. After concentrating under reduced

35  pressure, 409 mg of methyl 2-{3-[2-(dimethylamino)ethoxy]benzyl}-3-oxobutanoate are

obtained in the form of a brown wax.



25 30.3 N-cyclopentyl-N4(2,2-d inmethyl-1,3-d ioxan-5-yl)nethyll-6-hyd

razi nyl pyripg boes/B76534! f onam de The conpound is prERgARLORCEESEEIIY to
processes 14.1 and 14.3, starting with N-[(2, 2-

di met hy1- 1, 3- di oxan-5-yQOret hyl ] cycl opent anam ne,

6- chl oropyri di ne-3-sul fonyl chloride 30§2d hydr a2| ne hydrate. Yield: 70%

74 1H NVR, d6-DVSQ, 400 Mz, 6 (ppn): 8.25 (s, 1H); 8.0 (s,
1H) 78(%1'9“’1135\65’?7(5 1H): 7.2 (d, 1H); 68(d, 1H): 4.4 (s, 1H); 4.2
(m 1H) IHONMIR] CLRE), ; 408. MHE 08l (ppdhd) 7.8t 01H Xl 8,7-@8)(m, 3HY; 4.m(t, BH); 3.8.(8 1HJ;

6 (4 %egzl éﬁé 0@5?849%(%22905%@5%&%%@ éﬁhZﬁ)s \?&ﬁl:ycl opentyl - N-f 3- hydr oxv- 2

- (hydroxynet hyl )proPyI | pyri di ne-3-sul fonam de According to the process

d . )
Seret 00 4L ERLD b At Ot By LSRR S

and 0.242 \ﬂ)-NfetrﬁWryﬁenambﬂdiﬂQ@ s%ffoma@mmamendem ng of
6- (4- benzy (gxo 5-di hydro-1H py.

sy ASrar SR R AAoR B IAOIn BRSPS ReRATNg St Y o G 301 1 on

anm deare O[th(almi&wMarﬁunb)@@cfx@]b@hgﬂ}-@-omm@foatem@dl d92 migh % N-aihyH6Rydreadiid- N-l =
C24H30N405

hod 151H NVR d6-
400 Mz, 6%%@1#?)’”‘5"1%3(9&50"31?45‘6 Ng}os mg, °ik§'(4@§ & Q%fmetgﬂ? TQZEI ’tYJPe”E - '7 7
(s, 1HG 7méth l—@—o((diﬂz 55chﬂ>|ydré-131 &ﬂazo?—l‘ﬂ)yl) I‘3~eﬂ1y{ mpr%ld)/lpyramﬁb gmulidamio®. 8 (m
5 uro stk s ol (i st
6- ( 4- benzyrlmf)0 'an‘Seﬂ'Ptﬁ A dn e fags ghRvhie n&??h"l‘@aé‘?/cl opentyl -N-[(2R) - 20
2, 3- di hydrgpgiaps opy! ] pyri di ne- 3-sul f onam de (Conpound 142 of Table!) ABS
Accordl ng to t %_processes described in Exanple 30, the compound is
obt ai ned fﬁ’“d’m& 2% 2-d inmethyl-1,3-d ioxol an- 4- yl] methanol,

gyg | opent éMaﬂcgasal\@owkcsegwerdd 5@-0 Rettsod 3:amyd 0. gi&ﬂrgf i de agd met hylo

-penz (0).4 o 0O e. . = a L= cC = ; =
C23H28 05§| ?%wab 4Q33m£/@té?8%‘ ‘2121 &?bsr?;%’f% 1h); 8.3 d%mw
d6- DIVBO 409y, M"iz(d P11 R, 318; 1.bs (t, 1A, 71%(8 £18); 6 0HY,; 2!8 @d 1H§lei)3 (tSHh; (d,
i L ﬁe@%@wmm s 32 it a @ aring 35 L 5 m ok T v

Exanpl e 32:-

6- (4- benzyl- 5- 0xo-2 hydr o- 1H pyr azol ycl o S) -

AN ot S A ST e A T R U N
SACCOrz ng14/f-N-eeh g@-mp ﬁérgﬂ yItdiRE 31 afbriafiBX {0BMPodAd 5B Ibe Taprpund i s

_ obt ai ned fl‘:?)’l’%l [[((4S)-2, 2 Eret hy1-1, 3-di oxol an- gyl]mst hanol , 4

cycl opentyl am ne, 6-chl oropyri di ne- 3- sul fqQnyl chloride and nethyl

2- benzyl- 3- oxopr opanoa m Py iNo) - 84|| a%bos _ +33 (¢ = 0.15; DVsO 10 M
= C23H28N405S = 472; @ 47 hog# 27Nr = 1.39 min. 1H NVR, d6- DVSO,
400 MHz, 6 (ppm: TI2n(b : 6 (bs, 1H); 8.4 (d, 1H); 7.8
(s, 1H: 7.3-7.1 (m |5H): 4.8(8, 1H); 4.6 1H; 4.2/ (m 1H; 3.8 (s,
1H); 3.6 (s, 2H); 3.3 (m 2H); 2.9 (m 1H); 1.6-1.3 (m 9H)

15Exan%ﬁ e33: 6- (4- benzyl-5-0xo0- 2, 5-di hydro- 1H pyrazol 1-y1) - N- (2, 3-di hydroxy

- propyl) - Mphepglyors e fnftebh ii§ utbhdatef Table!)

32.1.6-chl oro- envl oyri di ne-3-sul f onam
ccordmg to the” process described In Exampie 2.1, starting with 6.18g of

4-nitrobenzaldehyde and 4.75 g of methyl 3-oxobutanoate, 4.2 g of methyl (2Z/E)-2-[(4-
nitrophenyl)methylidenel-3-oxobutanoate are obtained in the form of an oit.

30  Yield =41% '
'H NMR, CDCls, 400 MHz, & (ppm): 8.4 (s, 1H); 8.3 (d, 1H); 7.8 (d, 1H); 7.6 {m, 2H); 3.9
{s, 3H); 2.5 (s, 3H).

4.2, methvl 2-(4-aminobenzyl}-3-oxobutanoate

35  According to the process described in Example 2.2, starting with 4.2 g of methyl (2Z/E)-2-
[(4-nitrophenyl)methyiidene]-3-oxobutanoate, 2g of methyl 2-(4-aminchenzyl)-3-



According to process 14.1, starting with 1 g of 6-chloropyridi ne-3-sul fonyl
chloride apg 20908Fegbq0f aniline, 1.15 g of PCT/FR2009/052691

6- chl or o- N- phenyl pyri di ne- 3-sul fonam de are obtained in the formof a
yellow solid. Yield = 91% 1H NVR, d6-DVSO, 400 MHz, 6 (pprr) 10.5 (bs, 1H);
8.7 (s, 1H); 8.1 (dd, 1H); 775(dd1'73(m2|—|)'7 (m 3H 25 76
sul f onam de 0. 37 d 1.29 g of

6- chl or o- N @%)ppatﬁ_a(%platﬁmg %ff‘?&’/“% ?li ne- 3-sul f onami de are obt ai ned in
the form ofy RMRIGIEY, 400 Mz, YE Ghptn)=7A730 1H); 6665(m 3H);13:0 WVRH);d%s RvEMI); 400

ks € (oo 05 i, By, G, 1y 15, (4 10 Ta (m 5307

32 3. 6- chl gieRr N4, 3- di hvdr oxvproovl) - N- phenvl ovri di ne- 3-sul fonam de To a
solutiagn of 1.3 g (4.2 mmol ) of
6- chl or’o- N- phenyl - N- (prop-2-en-1-yl ) pyridine-3- sulfonamde in 17 nL of a

En 1>itl7Jre (|143)f01[\wto 5dw@ét i(a)m(r)rg T O?bbzmsty 09184“3”'31(:a rBmo:jr es ol
10049 (0] (0] 0 US I N u | ng

o cont] muber S BN Holp g.éﬁ%% G T R4 PORe OB e of0 Wt o

and eXEra;:(fogm w«n&ma) E‘BfgﬁcOH %nd 08,1k (fd.raéladn@%/aﬁ MNa2ifdeous | 37% 1 sdlutnd of

concentrate er re ce r e. 0 A °

B ThT or o NormAIgS iRy B s B TN B st Shrfomties 8t 076 Arba470. 86 mipe) of

obt ai ned | godidie tﬁédetﬂx?fnor@ﬁydﬂdb TWBiredction HS@UMWE tthér blidwad tbeWawrsld‘wmdl on

in 15the followi ng step. Yie 0% 1E

(s, 1H); 7rogn*(f§m F@ture7agfd §t|r§ng Ilﬁ cqn];mued;g’q 1(2d10u25r.1)ihe3regc9t%nl\:\;ﬂn_%fwe @l_é)cﬁi : 58 >
(bs, 1H); Btd56 ksl oildhture(t@a rxlaﬁbcdso&autﬂonGa@dl 3b@r@r-ibb1é>&ra%téﬂ WIBtEOAC L2 x
, 3-di oxol an-4-vl1inet hvl 1- gﬂe}pv Ovréﬁj ne- 3- aul fona;nJ A m xture of
o~

0.67 g (1. Y b i9ied PV aeSHholliRreband eenepairdiRy HPEgyPIUGeImErs I AT dDeR - 3-

sul f onam dgyrif@d 3y dRrorhogral Fmploh DEoldmA-dlishies ek eteg it @Wcl@r?exﬁﬁe/@iom sOH
in 4 nL_of DVF is stirred

he nedi
taken Wp i wadEnt Ml b @55¢k0 ‘éﬁéd"’“ o B f@ﬁﬁ*‘&%@@“ﬁﬁ &

sol ution aéh%b@%n@hte@re%faﬁfeda@dwetfbﬁﬁoﬂég@l%\nﬂyﬁr Na2SO4, filtered and
concentrated under reduced pressure

6- chl or o- NI('F 20%i met hyl- 1, 3- di oxol an- 4- yOTet hyl | - N- phenyl pyri di ne- 3- sul f on

amde is OMQMW@DGI Mb@MP@if@ o1 HS ®l.d5dd, WA); BB3 a3 9ict heyta.s
further purlflcat|0n3| gf)rcr)]\?h ng@é\?ez \?ﬂeld )— YBﬁ%?H NI\(/R 9éI)CIS

400 Mz, GS(BHW ¢, 8”1@0(13}-5*' ?27(3( 7.4 (d, 1H; 7.3 (m 3H: 7.0
(d, 2I-ﬁ0 4, (m 1H) 3.9 (m 1H), 3.8 (dd 2H); 3.5 (m 1H); 1.3 (s, 3H);.
1.2 (s, 3k .

32. 5. N- 112%44- sl : ANZY XP124 0% ME: LSy 1 i di
ne- 3- sulfn I ndﬁﬁ;ég.@gpfdhangdéo process 5 2 startl ng W th 0 54 g of

6- chl or o-

yl) met hyl ] AF@%‘F‘J@%W B&?rﬁlraﬁf@ @ng%'ﬁaﬁﬁaa@'%&- 891 Wit WAairmeATHeetiy dride e,

0.53 g of Mmetﬂ?lammo)benzrl]30x0butanoate and 202 mg of N-ethyl-6-hydrazino-N- .
[(2,2-di met hyl - di_oxol an- 4- drazmgmmo henyl p r|d|ne3sul

f onam el sPRRVIY SRS ProW RGP 3 Mg wﬁﬁs S@Imeihyl enzybimethyl-5-oxo-
1H NWR, d6g @W@drd’c@g dVH?mI @g(}%@’)hyl -R- p@leﬁﬁpyrﬂdrﬂ%e-&gulil_?)r{ahdelaze ogtaﬁ)eﬂdn tAs) ;

7.4 (m SF?SWB

32.66-(4-b )PiaP}"Wﬁ(?OQdS di hydro 1H pyrazol -1-y1) - N-( 2, 3-di hydr oxypr opy1) -
N- phenyl - ptd dune- 3- sul fonami de According to process 1.3, starting with

0.2 g (0.53 mml) of N-[(2,2-dinmethyl-1,3-dioxolan- 10

4- yoret hyl o {Hy)dt 283 ny| - N- phenyl pyri di ne- 3-sul fonani de and 0.1 g of nethyl

2- benzyl- 3m 96%%&@@@&@1 ﬂ42¥| =nm92>f|v|ethod 2: Tr=0.96
6- (4- benzyl-5-0x0

e R oM B i T o0 e i 5O b et 848 B he b m of
a white sohjg7. 4Y(n$| 3H)720% éﬁmm t(fB1); 3.4 1H); 6.5 (d, 2H); 3.7 (g, 2H); 3.5 (s, 2H);

2.9 (s, 6H); 2.15 (s, 3H); 1.0 (4, 3H).

35 Example 5: N,N-dimethyl-6-[3-methyl-5-oxo-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-
pyrazol-1-yl]pyridine-3-sulfonamide (Compound 66 of Table 1)



M = C24H24N405S = 480; M+H = 481; Method 2: Tr = 1.39 mn. 1H NMR, d6- DVBO,
400 MHz, GV\/(cwmm/oﬂz%szs 1H); 8.5 (bs, 1H); 8.4 (s 1*#@#!1260@/0@2&91 7 8
(s, 1H): 7.4-7.2 (m 7H: 7.2-7.1 (m 3H): 4.7 (d, 1H: 4.5

(dd, 2H); 3.4 (m 4H) 20 Exanple 33:
3-(2-{51cycl opentyl (et hyl ) sul f anoyl ] py§(§di n-2-y1l}-3-oxo- 2, 3-di hydrol
H pyrazol -4-y1)-3-phenyl -N- (2, 2, 2-trifl 00roet hyl ) propanam i de (Conpound 146

of Table 1)

2533. 13- ( 2- {54cyc|o-ent I t hyl | f @oyl | pyridi n-2-y1}-3-o0xo- 2, 3-di hydr o-
1H-pyrazol -4- yly : i 2, -tﬁhfvﬁoroethyl)propananlde To a

sol ution of 200 tn . ol ) of _3- (4- 15-[ cycl opentyl (net hyl ) sul f anoyl

]
pyridin-2- yl1}-3- ydro- IH p@razol 4-y0- 3- phenyl proPanoate, 0.3 nL
(1.7 mmol ) of DI EA and 30 pP (0.43 mml) of 2,2,2-trifluoroethylanine in 1
mL of DCM are added, at 0C, 78 207 ng (0.64 mml) of TBTU. The nmediumis.
stirred fob-112 Gmshipro-NN-dimethvinyigine-A-sulionamidenr t her 0.3 nL of

2,2,2-1ri fté‘oaf Qfkidve i e l'nE Wﬁﬁg?%fa&ﬁ]&%ﬁﬂg' ) 'ir?J'F#ﬁ}t% 3lg C for

6 hours diumis taken she ccessl ve

wi th wat er (1886xmmel) raf) TeMdn 20i rﬁb qf20HN1ig added eiorywiss. NaPSoa seldtion of 2 g
concentr at 1 n (o] h
nﬁd%#‘ﬂgﬁ)) 6@5‘%@%;72'%%%Usrlfﬂ‘on)ﬂntgﬂérlb%l %pﬁ%%(éé%dé /%%rt.: mﬁhﬂb ﬁ@(&ﬁ)ﬁgw y

on a colu I'i ca utin a cyc radi ent
to 10% Et 03&40332) imgS m!_ st @'lle{ aﬂ@y@urﬁr@mrﬁq énutgs pt 0°C, the reac ion medium is

sul f anoy| 't%)ééﬁq rh&’oaﬁ{}oT%t @vzasﬁeﬁus Yeferthd Ndﬁa%f%}ncf‘l?r}’rﬂe) 4§pageawé MA\HZ 2,

2-trifluoroet propanam eare alned In
Yield = 14Ba rfilte(e@) ard gonpgriragxb Mpders kEhsd —pressiire. VHI39 Qsﬁvchmnm)ul 2:

_'é’r 6_ ( 31021|_§me§y£6ﬁ%§e %Mdegs?g neo6|n(tHQ '?arm &?a %E@v éth%i zn)?n ic | 2%—1)%36%H)

(m 2H); 3w@quwurttﬂypurﬂlcet:qnmﬂ1ﬂollowmg scezp 3H) 1 6 1.3 (m 8H 15

Exanpl e34: 6 P gHzyl- 5- oxo- 2, 5-di

hydr o- 1H-p azo 1-y1)-N-cycl opentyl - N4 3-

hydr oxy- 2- @Déi H?D)Vilﬂz;@y(pprpyr& #{sndH3-&(d dhaind. 4 é&d, (1806 (méH47 of
Tabl e 1) 34 1.(2,2-dinethyl-1, 3-di oxan-5-v1) nethyl 4-nethyl

benzenesul fonate 20To a sol ution of 1.5 g (10.26 mmol ) of

(2, 2- didret Hyl- 16-Bvdraaing N N-dimeimgipieidios-3autforamide . of Et3N in 15 nl of DCM

cooled to R%lx@Féaoia'pggng% rﬂn%og of 81hidrdl )dlrﬂéthflﬁﬁ'}dmecgLsﬁl?dr%ﬁ'u%e-r%] H?qjﬂt'm I's
allowed to warmto ro ature, and stirrihg I's continue our .
The medi unfd1s m@)rpfdp'draxlnmoomhydfat@ﬂn DTl akbkiad =33fu&%@¢§1r\2d1cydrwt$p °0- 11N

HCl (2 2 25
r educ(:edxprfzgésT}Jp}G’é‘ﬁ]ﬁa]tndé)toﬁfbgne(dﬁE)‘inﬁr)ecgoﬂ{iJ ﬁﬂr@%ﬁ[%@&ép O?\g‘”ﬂﬁ@r@fi Lﬁ%n%gg ut@?'ﬁlr ca
gel , el utiwgshaid wita D/mL DENFIAED ENG driagr endg gacum. 1 62 g of B-hydrazino-N,N-

(2, 2’ t&%’[l’éﬂ@rlgfngmﬁgnéﬁ deﬁ?é Bﬁialn%d |W€Mﬁhﬁ%¥%%ﬁé HB\TvQ&at ¢ are

obt aj ned inth rmof a col ourless oil 1H NWR,
CDCI 3, 400 HNMR, 6I6(INEP; 400 BIHzdD (po): 86 (s tH); BR)(s, THNL7(7dd, diry 6.85.(d. {dk,

3639%‘192@"%6(@ (s, 3H; 1.9 (m 1H; 1.4 (s, 3H; 1.2 (s, 3H 79
34 2. N-112 -di oxan-5-v1) net hyl | cycl opentanam ne A m xture of
1.5 g (5 mmol) of (2 2 di mehy1-1, 3- di oxan- 5- yl) met hyl 4-met hyl benzene-

sul fonat e d 1Q nR 3 f 2, hour s
at 80C. Thg'@'me N-Bimeh IraZEIJHken up
in 2025 dipyAdine-3-Rulfpaamidd with water (2 x 50 nl), dried over Na2SO4 and

concentr at
N 22 ai Aoy RS ARAHGRE eBERTARbPo o daRb NN dmethyipyridine 3-sylfonamide and
form of an383 ImQV\Hl &h mepol)seld methyl hd-oxotd-(pwridig-sylegthul)edisoeais uint Hemb of
04, 3N cSHUACBH{IRNL1) iy heatef for 4 hours ot 80°C anfthen concenirajed under,
nvl pyri di regugsd psessufeoriEe |remduer@étm¢p¢mrtﬂ;kemsurprlep%ﬁ @l a:éclbtmmngmasbed
procesgfes i,n 2
di et by 1&1% él O;Eig{]?% \@m@mﬁ QO\(I:\?"LEe%}%%%% NaHCO; solution (20 mL) and brine
6- chl or opy@Odﬂln)e -Bied meeoﬁ‘}azSQal Gilterele amidCMnHaﬁedwmdrrad@edls’ﬁselra THe%
11 1 NVR, 0 ( (

DR (%Qd?%sg’ r;ég ?Malﬁﬁ?ﬁ) in ?8@“{‘ & %Pi) Etzg;‘;?n aél% %ﬁg&% (ﬂ{ﬂ) fm%ﬁ?b (aﬁﬂ ,
( m "1H): 3resrystilfizedom 3. ayclotexanetOH3mixtyred 188 H)g oDNN- (imetmmﬁ [B4nahyich-
2H); 1.6-1.4 (m 4H); 1.3 (s, 3H); 1.2 (s, 3H



2034. 4. 644- benzyl- 5- oxo- 2, 5-di hydr o- 1H ovrazol - 1-y1) - N-cycl opentyl - N- 1. 3- hy
droxy-2- (\Wolpoxa/oeebyd) ProPvl | Pyri di ne- 3- sul f onam de ARCORRITDI 0526
process described in Exanple 11, starting with 0.485 g of N-cyclopentyl -

N-[ (2, 2-di met hyl-1, 3-di oxan-5-yl ) net hyl ] - 6- hydr azi nyl pyri di ne- 3-sul f onam de
and 0.242 g of nethyl 2-benzyl- 3- oxoproPanoate 79 ng of

6- (4- benzyl-5: 0x0-.2,

251y 1) - KBl BRI BB P Ryar el SRS Fr OB  di ne- 3w 10
nam dear e aiitéiaediedhé fortnhe wWhiteronetala powder. Yield = 14% mp. (C >260 M=
CZ4I—|30N405\$ = ﬁ?Bﬁ’/ M-H = 487; Method 2: Tr = 2.09 mn. 301H NVR, d6- DMSO,
400 MHz, 6''t lﬁ'p °12 (bs, 1H); 8.8 (s, 1H); 8.6 (t, 2H); 8.25 (d, 1H; 7.7
(s, 1H); ™4 PA=am2 5H); 4.3 (q, 2H); 3.9 (m 2H); 3.0 (m 1H; 2.8 (m

(1|2_|)Z) :2>, W a‘?ﬂ 9“‘57936% gﬁgéﬂlﬁg—ﬁ F%th‘lﬁ‘? I”dl %é%l% of 15 mL (85.6 nmol)

-of diet hyI‘I—(ﬂHR— geDM30 caculivibrt & (ppm b 181(bxf1 ra;rmms oliry; ©BE (i) aglddsl, 1Hinder

(oo 3 anfl 6 B0 4 Forals B todi Thes Rkl 7€ €t R A1 o aoc

and 4 nL (39.75 mmol ) of 3-bronopyridine are added. The nediumis then

heated for_24 houys, at, 90 en t e t washed
W th 100 rEsaieBeg NSyt EhlmeRER At D Ronltp dretim G 2 2avatPHS
pressure airapoi-i j/l}wphyn}dbyﬂdiabagsmmmdemombuundGﬂ of iTabked) gel , el uting
wi th a cycl ohexane/ Et OAc gradient of 0 10to 10% Et0Ac. 9.12 g of diethyl

(22) - 3- (pyrldln 3-yl) pent -12- ened| oate e obtained in the formof a yellow
wax. Yield 87% N 6(ppr’r) 8.8 (s, 1H); 8.6 (d, 1H);

.7'8(dd 1H) ; d, |—|), 4.2 (q, 2H); 4.15 (s, 2H); 4.1 (q,

2H); 1.3 (t . t, t hyl
2-fornyl-3-(pyri d| n- 3-vyl )p@nt anedi oate conpound i s prepared according
to processes 21.2 and 14.2, starting w i et hyl
(22)-3-(pyridin-3-yl)pent-2-enedioate. Yield: 18% 20 35. 3. net hyl
342-15-fte ﬁ buﬁ ¥h§¢”§%§§f!@ ﬁ Iﬂenzc?a!élll 3- oxo0- 2, 3-di hydro- 1H pyrazol -
4-y11-3-(pyridi cording to processes 22.5 to 22.7,
startilig wid la 88utien of 16i gt(6F5 ﬁm‘icd))r n@/meﬂam Briprathom8thyhihdnzeaicainezld oalt ®f and

{reesdryi g BRIt Jt AR B, Seliter el oo bR 'S, saBho DI Gl

17 nmg of methoxide in MeOH, prepared beforehand from 2.25 g (8.2 mmol) of sodlum in 65 mL of

LS SRl b B AL g e e ARy

of a greenundeopédlced gressuld, ealcbn:upl‘f%(}ﬁ pL of OCM, washe8ONt+waRt (10265666 =

(ppry 2015 G0 Yo quef o, e and Sy FePied Mool ©

1H); 8.3 (4B gl metyl3{hsthbkdymethylibengpatéHgre obidingd in thel)forny 06 a xjil, Whlch id. 3

i ust r at ool Erredrbiratelotfe sSist cal properties of a few

exanpl es ofietonpd¥nds according to the invention. Tabl-e | illustrates

conpounds car L0 t id ti Q! c nts
AT RNl SATCR L A R TR R
formul 26 (12H); 4Xa(s| &H); 3.4 (sl Blldjtrat es conpounds of forrrul a (1) according to
the invention in which Ris as defined in the said table. These conpounds

are referred to hereinbel ow as conpounds of formula (1").
6.2. 2 [3-(methoxymethyl)phenylimethanol

To a solution of 7.8 g {(43.3 mmol) of methyl 3-(methoxymethyl)benzoate in 60 mL of a
THF/dioxane mixture (1/1} is added 0.94 g (43.3 mmol) of lithium borohydride. The
30 reaction medium is then heated for 3 hours at 80°C and stirred overnight at room
temperature. The reaction medium is taken up in 500 mL of EtOAc, washed with water
(2 x 100 mL), dried over Na,SO,, filtered and concentrated under reduced pressure. 5.9 ¢
of 2 [3-(methoxymethyl)phenyllmethanol are obtained in the form of a yellow liquid, which



».30consi deration

15 Tables | and Il belowillustrate the chem cal structures and the

physi cal RN@J@%} 4/6%6 Qj a few exanpl es of conpounds acc T FRIAVD0IIBR691

i nvention ese ta Ies: 20in the "salt" colum, "2 represents a
conpound in free base form whereas "CF3COOH', "HCI" and "Na" represent,
rﬁsp]?ctive:cy, ha rc]o(rjrpouEd in the form of he trifluoroacetic acid salt, in
the formof the rochloride salt an formof the sodiumsalt;

in the ot H%HS%‘{‘"Lhﬁﬁ‘éfurﬁhe"p‘r'fg'&ﬁtéo”t'ﬁé'?e%H%W'Egﬁ rtuent under consideration is
not preser\t,egaaogb%he nol ecul e; Me, Et, n-Pr, n-Bu and i-Bu represent,

respectively, net h et hyl o .o utyl

gr oups; Pﬁ dﬂMRBﬁ:Q%F‘éQMHZ W@E%cffi&cj’{f” 4@ th(gy%H) r}‘%&béﬁ%g}g&r?ﬁﬁﬁ Y

the "m p. 2@?ASUFFH%| ndi cates the nelting point, in C of the conmpound under
he peak MVidentified by mass spectronetry, and the
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Et,O are added dropwise, at 0°C, 9.1 mL (97.1 mmal) of phosphorus tribromide. The

reaction mixture is allowed to warm slowly to room temperature and stirring is continued
10 for 4 hours. The crude reaction mixture is then poured cautiously into a mixture of 100 g

of ice and 100 mL of MeOH. After evaporating off the MeOH under reduced pressure, the

aqueous phase is extracted with DCM (2 x 200 mL). The organic phases are combined,

dried over Na,SQ,, filtered and then concentrated under reduced pressure. The residue

obtained is purified by -chromatography on a column of silica gel, eluting with a
15  cyclohexane/EtOAc gradient of 0 to 20% EtOAc. |

3.25 g of 1-(bromomethyl}-3-(methoxymethyi)benzene are thus obtained in the form of an

oil.

Yield = 39%

"H NMR CDCl3, 400 MHz, & (ppm): 7.4-7.1 {m, 4H); 4.45 (s, 2H); 4.35 (s, 2H); 3.3 (s, 3H).
20 |

6.4. methyl 2-[3-(methoxymethyl)benzyi]-3-oxobutanoate

To a solution of 0.34 g (15.1 mmol) of sodium in 8 mL of anhydrous MeOH are added
dropwise, at room temperature and under argon, 1.6 mL (151 mmol) of methyl
acetoacetate. After stirring for 30 minutes, 3.25 g (15.11 m'mol) of 1-{bromomethyl)-3-
25  (methoxymethyl)benzene are rapidly added dropwise and the reaction medium is then
heated for 2 hours 30 minutes at 70°C. The reaction medium is then concentrated under
reduced pressure, and the residue obtained is purified by chromatography on a column of
silica gel, eluting with a cyclohexane/EtOAc gradient of 0 to 20% EtOAc. 3.2 g of methyl
2-[3—(methoxymeihyi)benzyl]-B—oxobutanoate are obtained in the form of an oil.
30 Yield =85%
'H NMR, CDCls, 400 MHz, & (ppm): 7.4-7.1 {m, 4H); 4.45 (s, 2H); 3.8 (i, 1H); 3.7 (t, 3H);
3.4 (t, 3H); 3.2 (d, 2H); 2.2 (s, 3H).

6.5. N-ethyl-6-{4-[3-(methoxymethybenzyl]-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yi}-
35  N-phenvipyridine-3-sulionamide

According to the process described in Example 1.3, starting with 300 mg of methyl 2-[3-
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(methoxymethyl)benzyl]-3-oxobutanoate and 350 mg of N-ethyl-6-hydrazino-N-

phenyipyridine-3-sulfonamide, 341 mg of N-ethyi-6-{4-[3-(methoxymethyl)benzyl]-3-
methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-phenylpyridine-3-sulfonamide are obtained
- in the form of a white powder.
5  Yield = 58%

m.p. (°C) = 144

M = CusH2N40,S = 492; M+H = 493; Method 2: Tr = 1.29 min.

'H NMR, d6-DMSO, 400 MHz, & (pprh): 12.0 {bs, 1H); 8.7 (bs, 1H); 8.45 (s, 1H); 8.1 (d,
1H); 7.4 (m, 3H); 7.3-7.1 {m, 6H); 4.35 (s, 2H); 3.6 (q, 2H); 3.5 (s, 2H}; 3.3 (s, 3H); 2.15

10 (s, 3H); 1.0 (t, 3H).

Example 7: N-ethyl-6-[3-methyl-5-ox0-4-(2-phenylethyl)-2,5-dihydro-1H-pyrazol-1-
yl]-N-phenylpyridine-3-suifonamide (Compound 74 of Table )

15

7.1. methyl 3-oxo-2-(2-phenylethylibutancaie

According fo the process described in Example 6.4, starting with5.16g of (2-

bromoethyl)benzene and 3.2 g of methyl acetoacetate, 1.9 g of methyl 3'-0x0-2-(2—'
20  phenylethyl)butanoate are obtained in the form of a translucent oil.

Yield = 31%. : _

"M NMR, CDCl, 400 MHz, & (ppm): 7.2-7.35 (m, 5H); 3.75 (s, 3H); 3.5 (t, 1H); 2.5-2.7 {m,

2H); 2.2 (s, 3H); 2.15-2.3 (m, 2H).

25  7.2. N-ethyl-8-]3-methyl-5-oxo-4-(2-phenviethyl)-2,5-dihydro-1H-pyrazol-1-yi]-N-
phenvyipyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 264 mg of methyl 3-oxo-

2-(2-phenylethyl)butanoate and 351 mg of N-ethyl-6-hydrazino-N-phenylpyridine-3-

sulfonamide, 291 mg of N-ethyl-6-[3-methyi-5-ox0-4-(2-phenylethyl)-2,5-dihydro-1H-
30 pyrazol-1-yl]-N-phenylpyridine-3-sulfonamide are obtained in the form of a white powder.

"Yield = 53%

m.p. {°C)= 158

M = CosHoeN4OsS = 462; M+H = 463; Method 2 = 1.35 min
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H NMR, d6-DMSO, 400 MHz, & (ppm): 11.8 (bs, 1H); 8.6 (bs, 1H); 8.45 (s, TH); 8.1 (d,

1H); 7.4 (m, 3H); 7.3 (m, 2H); 7.2 (d, 3H); 7.1 (d, 2H); 3.6 (q, 2H); 2.8 (t, 2H); 2.5 (t, 2H);
1.9 (s, 3H); 1.0 (4, 3H).

5 Example 8: 6-(4-benzyl-5-0x0-3-propyl-2,5-dihydro-1H-pyrazol-1-yl)-N-ethyl-N-
phenylpyridine-3-sulfonamide (Compound 68 of Table I}

q 0
Was

8.1. ethyl 2-benzyl-3-oxohexanoate

According to the process described in Example 6.4, starting with 2.2 g of benzyl bromide
and 4 g of ethyl butyrylacetate, 2.5 g of ethyl 2-benzyl-3-oxohexanoate are obtained in
15  the form of a translucent oil.
Yield = 40%
- "H NMR, CDCls, 400 MHz, & (ppm): 7.15-7.30 {m, 5H); 4.2 (g, 2H); 3.8 (1, 1H); 3.2 (dd,
2H); 2.5-2.3 (m, 2H); 1.55 (m, 2H); 1.2 (t, 3H); 0.86 (1, 3H).

20 8.2. 6-(4-benzyl-5-oxo-3-propyl-2,5-dihydro-1H-pyrazol-1-yi)-N-ethyl-N-phenylpyridine-3-

sulfonamide

According to the process described in Example 1.3, stariing with 300 mg of ethyl 2-

benzyl-3-oxohexanoate and 353 mg of N-ethyl-6-hydrazino-N-phenylpyridine-3-

sulfonamide, 400 mg of 6-(4-benzyl-5-oxo-3-propyl-2,5-dihydro-1H-pyrazol-1-yl)-N-ethyl-
25  N-phenylpyridine-3-sulfonamide are obtained in the form of a white powder.

Yield = 69%

m.p. (°C) = 180

M = CogHasN4O3S = 476; M+H = 477; Method 2: Tr = 1.45 min.

"H NMR, d6-DMSO, 400 MHz, 8 (ppm): 12.0 (bs, 1H); 8.6 (bs, 1H); 8.45 (s, 1H); 8.1 (d,
30 1H); 7.45-7.1 (m, 10H); 3.65 (g, 2H); 3.6 (s, 2H); 2.5 (t, 2H); 1.5 (m, 2H}; 1.0 (t, 3H); 0.9

(t, 3H).

Example 9: N-ethyl-6-{4-[3-(2-methoxyethoxy)benzyl]-3-methyl-5-ox0-2,5-dihydro-
1H-pyrazol-1-yl}-N-phenylpyridine-3-sulfonamide (Compound 38 of Table I}

35 ¥
Ay
O™ =6 z:;

N
0
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9.1.  [3-(2-methoxyethoxy)phenyllmethanol

A mixture of 10 g (80.6 mmol) of 3-(hydroxymethyl)phenol, 78.4 g (241.7 mmoi) of
Cs,CO; and 8.4 mL (88.6 mmol) of bromoethyl methyl ether in 150 mL of CchN is
heated for 12 hours at 110°C. After cooling to room temperature, the medium is filtered;

concentrated under reduced pressure, taken up in 500 mL of DCM, washed with brine
(2 x 100 mL) dried over Na,SQy, filtered and then concenirated under reduced pressure.
10.9 g of 3-(2-methoxyethoxy)phenylimethanol are obtained in the form of a yellow oil.
Yield = 75%

"H NMR, CDCls, 400 MHz, & (ppm): 7.3 ({, 1H); 6.95 (m, 2H); 6.85 (d, 1H); 4.6 (s, 2H), 4.1
(t, 2H); 3.8 (t, 2H); 3.4 (s, 3H); 2.1 (bs, 1H)

9.2. 1-{(bromomethyl)-3-( 2-met_hoxvethoxv)benzene

According fo the process described in Example 6.3, starting with 10g of [3-(2-
methoxyethoxy)phenyllmethanol, 11.8g of 1-(bromomethyi)-3-(2-methoxyethoxy)-
benzene are obtained in the form of an oil.

Yield = 87%

'H NMR, CDCl;, 400 MHz, & (ppm): 7.3 (m, tH); 7.0 (m, 2H); 6.9 (d, 1H ); 4.45 (s, 2H);
415 (t, 2H); 3.75 (t, 2H); 3.4 (s, 3H)

9.3. methyl 2-[3-(2-methoxyethoxy)benzyl]-3-oxobutanoate

According to the process described in Example 6.4, starting with56g of 1-
(bromomethyl)-3-(2-methoxyethoxy)benzene and 2.52 g of methyl acetoacetate, 3.44 g of
methyl 2-[3-(2-methoxyethoxy)benzyl]-3-oxobutanoate are obtained in the form of a

yellow oil, |
"H NMR CDCls, 400 MHz, & {(ppm}: 7.2 (t, 1H); 6.75 {m, 3H); 4.15 (d, 2H); 3.8 (t, 1H), 3.75
(s, 3H); 3.45 (s, 3H); 3.15 (d, 2H); 2.2 (s, 3H). '

9.4. N-ethyl-6-{4-[3-(2-methoxyethoxy)benzyll-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-
yl}-N-phenylpyridine-3-sulionamide

According to the process described in Example 1.3, starting with 336 mg of methy! 2-[3-
(2-methoxyethoxy)benzyl]-3-oxobutanoate and 351 mg of N-ethyl-6-hydrazino-N-
phenylpyridine-3-sulfonamide, 441 mg of N-ethyl-6-{4-[3-(2-methoxyethoxy)benzyi}-3-
methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl}-N-phenyipyridine-3-sulfonamide are obtained
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in the form of a white powder.

Yield = 70%
m.p. (°C) = 126 .
M = Ca7HaoN,OsS = 522; M+H = 523; Method 2: Tr = 1.27 min.

5 'H NMR, d6-DMSO, 400 MHz, & (ppm): 12.0 (bs, 1H); 8.6 (bs, 1H); 8.45 (s, 1H); 8.1 (d,
1H); 7.4 (m, 3H); 7.3-7.1 (m, 3H): 6.8 (d, 2H); 7.1 (d, 1H); 4.1 (d, 2H); 3.6 (m, 4H); 3.5 (s,
2H); 3.3 (s, 3H); 2.1 (s, 3H); 1.0 (t, 3H). |

Example 10: N-ethyl-6-[4-(4-methoxybenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-
10 1-yl]-N-phenylpyridine-3-sulfonamide (Compound 54 of Table 1)

\ H
B /\E_N>

' __ il
0
0
15

10.1. methyt 2-{(4-methoxybenzyl)-3-oxobutanoate

A mixiure of 1.34 ¢ (8.6 mmol) of 1-(chloromethyl}-4-methoxybenzene, 0.83 mL
(8.6 mmol) of methyl acetoacetate, 0.24 g (0.86 mmol) of tetrabutylammonium chioride
and 6.9 g of a mixture by mass of K;COs/KOH (4/1} in 5 mL of toluene is heated for

20 5 minutes at 110°C in a microwave reactor. The reaction medium is taken up in 80 mL of
EtOAc, washed successively with water (2 x 20 mL), saturated NaHCQ; solution (20 mL)
and brine (20 mL), dried over Na,SO, and then concentrated under reduced pressure.
The residue obtained is purified by chromatography on a column of silica gel, eluting with
a cyclohexane/EtOAc gradient of 0 to 30% EtOAc.

25  0.93 g of methyl 2-(4-methoxybenzyl)-3-oxobutanoate is thus obtained in the form of a
yellow oil. -
Yield = 48%
'"H NMR, CDCl,, 400 MHz, 8 (ppm): 7.2 (d, 1H); 7.1 (d, 1H); 6.8 (m, 2H); 3.8 (s, 3H); 3.75
(t, 1H); 3.7 (s, 3H); 3.2 (m, 2H); 2.2 (s, 3H).

30
10.2. N-ethyl-6-[4-(4-methoxybenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yil-N-
phenylpyridine-3-sulionamide

According to the process describedlin Example 1.3, starting with 300 mg of methyt 2-(4-

methoxybenzyl)-3-oxobutanoate and 371 mg of N-ethyl-6-hydrazino-N-phenylpyridine-3-
35  sulfonamide, 338 mg of N-ethyl-6-[4-(4-methoxybenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-

pyrazol-1-yl}-N-phenylpyridine-3-sulfonamide are obtained in the form of a white powder.
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Yield = 56%

m.p. (°C) = 188

" M = CysHygN4O4S = 478; M+H = 479; Method 2: Tr = 1.29 min.

"H NMR, d6-DMSO, 400 MHz, & (ppm): 11.8 (bs, TH); 8.6 (bs, 1H); 8.45 (s, 1H); 8.1 (d,
1H); 7.4 (m, 3H); 7.3-7.1 (m, 4H); 6.8 (d, 2H); 3.75 (s, 3H); 3.6 (s, 2H); 3.5 (s, 2H); 2.1 (s,
3H); 1.0 (t, 3H).

Example 11: 6-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-
1-yl]-N-ethyl-N-phenylpyridine-3-sulfonamide (Compound 20 of Table I)

A mixture of 52 mg (0.2 mmol) of methyl 2-(2-chloro-6-fluorobenzyl)-3-oxobutanoate,
73 mg (0.25 mmol) of N-ethyl-6-hydrazino-N-phenylpyridine-3-sulfonamide and 5 mg of
pTsOH in 2 mL of foluene is heated for 12 hours at 110°C and then concentrated under
reduced pressure. The residue is taken up in 2 mL of DMF and filtered, and the filtrate is
chromatographed on an RP18 reverse-phase column, eluting with an H,O (containing 2%
TFAYCH,CN gradient of 0 to 100% CH,CN. '

86 mg of 6-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-pyrazoi-1-yi]-N-
ethyl-N-phenyipyridine-3-sulfonamide are obtained in the form of a white powder;

Yield = 99%

m.p. (°C} = 206

M = C24H22CIFN,O3S =501. M+H = 502; Method 1

'H NMR, d6-DMSO, 400 MHz, & (ppm): 11.9 (bs, 1H); 8.6 (bs, 1H); 8.4 (s, 1H); 8.0 (d,
1H); 7.5-7.3 (m, 5H); 7.2-7.0 {m, 3H); 3.7 (s, 2H); 3.6 (q, 2H); 2.1 (s, 3H); 1.0 (t, 3H).

Example 12: N-ethyl-6-{3-methyi-5-ox0-4-(1-phenylcyclopropyl)-2,5-dihydro-1H-

pyrazol-1-yl]-N-phenylpyridine-3-sulfonamide (Compound 80 of Table I}
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12.1. methyl 2-acetyl-3-phenylbut-3-enoate

A suspension of 3.2 g {27.5 mmol) of methyl 3-oxobutanoate, 5.6 g (55.0 mmol) of
phenylacetylene and 700 mg (0.8 mmol) of *[ReBr(CO);(THF)]; in 55 mL of anhydrous
toluene is stirred for 18 hours at 50°C. Aiter cooling to room temperature,’th-e medium is
concentrated under reduced pressure. The residue obtained is taken up in 100 mL of
DCM, washed successively with water (100 mL) and brine (100 mL), dried over Na,SO,
and then concentrated under reduced pressure and purified by chromatography on a
column of silica gel, eluting with a 99/1 DCM/MeOH mixture. 5 g of methyl 2-acetyl-3-
phenylbut-3-enoate are obtained in the form of a yellow oii.

-Yield = 84%

TH NMR, CDCls, 400 MHz, & (ppm): 12.6 (s, 1H); 7.3-7.2 (m, 5H); 5.7 (s, 1H); 5.1 (s, TH);
3.55 (s, 3H); 1.9 (s, 3H).

*:[ReBr(CO)s(THF)], is freshly prepared from 2 g (4.9 mmol) of ReBr(CO)s stirred at reflux
in 60 mL of anhydrous THF for 16 hours. After concentrat'i“ng under reduced pressure and
recrystallizing from 5 mL of n-hexane/THF (1/1), 700 mg of [ReBr{(CO)(THF)}, are
obtained in the form of a white powder.

Yield = 35%.

12.2. methyl 3-ox0-2(1-phenvlcyclopropylbuianoate

Zd

To a solution of 1 g (4.6 mmol)} of methyl 2-acetyl-3-phenylbut-3-enoate in 16 mL of DCM -

are successively added dropwise 20.8 mL {22.9 mmol) of a 1.1M solution of diethylzinc in
toluene and 3.7 mL (45.8 mmol) of diiodomethane. The reaction medium is refluxed for
18 hours. After cooling to room temperature, the reaction mixture is treated with 100 mL
of water and then extracted with DCM (3 x 100 mL). The organic phases are combined,
washed successively with water (4 x 100 mL) and brine (100 mL), dried over Na,SO,,
filtered and then concentrated under reduced pressure. The residue obtained is purified
by chromatography on a column of silica gel, eluting with a 95/5 cyclohexane/EtOAC
mixture. 280 mg of methyl 3-oxo-2(1-phenylcyclopropyl}butanoate are obtained in the
form of a yellow ail.
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Yield = 26%.

H NMR, CDCls, 400 MHz, & (ppm): 7.3-6.9 (m, 5H); 3.7 (s, 1H); 3.6 (s, 3H); 2.0 (s, 3H);
1.4 (s, 2HY; 1.25 (s, 2H)

5 12.3. N-ethyl-6-[3-methyl-5-0x0-4-{1-phenyicyclopropyl}-2,5-dinydro-1H-pyrazol-1-yl}-N-

. phenvlpyridine-3-suifonamide

According to the process described in Example 1.3, start'ing with 280 mg of methyl 3-oxo-

2-(1-phenylcyclopropyl)butanoate and 352 mg of N-ethyl-6-hydrazino-N-phenylpyridine-3-

sulfonamide, 110 mg of N-ethyl-6-[3-methyl-5-ox0-4-(1-phenylcyciopropyl)-2,5-dihydro-
10 1H-pyrazol-1-yll-N-phenylpyridine-3-sulfonamide are obtained in the form of a white

powder.

m.p. (°C) = 146

M = CogHagN4O5S = 474, M+H = 475; Method 2: Tr = 1.44 min.

'H NMR, d6-DMSO, 400 MHz, & (ppm): 12.0 (bs, 1H); 8.6 (bs, 1H); 8.4 (s, 1H), 8.1 (d,
15 1H); 7.4-7.1 {m, 10H}; 3.6 (g, 2H); 2.2 (s, 3H); 1.15 (dd, 4H); 1.0 (i, 3H).

Example 14: N-tert-butyl-ﬁ—[5-oxo-4-(pyridin-3-ylméthyl)-2,5-dihydro-1 H-pyrazol-1-
yl]pyridine-3-sulfonamide hydrochloride (Compound 98B of Table )

H 0
Q/Q@%—EQ
P = o
Q

20 14.1. N-tert-butyl-6-chloropyridine-3-sulfonamide
To a mixture of 17.3 mL (165 mmol) of tert-butylamine and 69 mL (495 mmol) of TEA in
330 mL of DCM are added portionwise, at 0°C, 35 g (165 mmol} of 6-chloropyridine-3-
sulfonyl chioride. After stirring for 2 hours at 0°C, the reaction medium is taken up in
600 mL of DCM, washed with water (1 L), saturated NaHCO; solution (1L) and brine (1L},
25  dried over Na,SQ,, filtered and concenirated under reduced pressure. 32.4 g of N-fert-

butyl-6-chloropyridine-3-sulfonamide are obtained in the form of a white solid.
Yield = 79% .
'H NMR CDCls, 400 MHz, & {ppm): 8.8 (s, 1H); 8.0 (d, 1H); 7.4 (d, 1H); 4.5 (bs, 1H), 1.2
(s, 9H).
30
14.2. methyl 2-formv|-3—(bvridin—3-vl)propanoate

To a suspension of 2.1 g (90.8 mmol) of sodium in 55 mL of anhydrous Et,O is added
dropwise, at 0°C under argon, a mixture of 15 g (90.8 mmol) of methyl 3-(pyridin-3-
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yl)propanoate and 7.3 mL (57.41 mmol} of ethyl formate. The medium is then stirred for

12 hours at room temperature, taken up in 200 mL of water and extracted with 100 mL of
Et,O. The aqueous phase is acidified to pH 5 and then extracted with 2 x 300 mL of
EtOAc. The organic phase is then dried over Na,SQ,, filtered and concentrated under
reduced pressure. The residue obtained is purified by chromatography on a column of
silica gel, eluting with a DCM/MeOH gradient of 0 to 10% MeOH. 4.8 g of methyl 2-formyl-
3-(pyridin-3-yl)propanoate are obtained in the form of a white solid.

Yield = 28% |

H NMR, d6-DMS0O, 400 MHz, 8 (ppm): 11.0 (bs, 1H); 8.45 (s, 1H); 8.4 (d, 1H); 7.7 (d,
1H), 7.5 (d, 1H); 7.2 (dd, 1H); 3.6 (s, 2H); 3.5 (s, 3H)

14.3 N-tert-butyl-6-hydrazinylpyridine-3-suifonamide

According to the process described in Example 5.2, starting with 32.4 g of N-tert-butyl-6-
chloropyridine-3-sulfonamide and 12.9 mL of hydrazine monohydrate, 22.6 g of N-tert-
buty|-6-hydrazinylpyridiné-3-_suifonamide are obtained in the form of a white soiid.

Yield: 71%

H NMR, d6-DMSO, 400 MHz, & (ppm): 8.3 (d, 2H); 7.8 (d, 1H): 7.2 (s, 1H); 7.0 (bs, TH);

4.3 (bs, 2H); 1.2 (s, 9H).

14.4.  N-tert-buiyl-6-[5-ox0-4-(pyridin-3-ylmethyl)-2 5-dihydro-1H-pyrazol-1-vi]pyridine-3-
sulfonamide (Compound 98A of Table I)

According to the process described in Example 1.3, starting with 12 g of N-tert-butyl-6-
hydrazinylpyridine-3-sulfonamide and 9.1 g of methyl 2-formyl-3-(pyridin-3-yl)propanoate,
9.92 g of N-tert-butyl-6-[5-oxo-4-(pyridin-3-yimethyl)-2,5-dihydro-1H-pyrazol-1-yljpyridine-
3-sulfonamide are obtained in the form of a white solid

H NMR, d6-DMSO, 400 MHz, & (ppm): 8.9 (bs, 1H); 8.5 (bs, 2H); 8.4 (s, 1H); 8.3 (d, TH);
7.9 (s, 1H): 7.8 (s, 1H); 7.7 (d, 1H); 7.3 {dd, 1H); 3.6 (s, 2H); 1.2 (s, 9H)

Yield = 64%

m.p. (°C) = 160

M = C1gHaiNsO3S=387; M+H = 388; Method 2: Tr = 0.58 min.

H NMR, d6-DMSO, 400 MHz, 3 (ppm): 8.8 (s, 1H); 8.3 (bs, 3H); 8.4 (s, 1H); 8.3 (d, 1H);
7.9 (s, 1H); 7.7 (d, 1H); 7.4 (t, 1H); 3.6 (s, 2H); 3.4 (bs, 1H); 1.1 (s, OH)

14.5. N-tert-buivl-6-[5-0x0-4-(pyridin-3-yimethyl)-2 5-dihydro-1H-pyrazol-1-vlipyridine-3-
sulfonamide hydrochloride
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To 912 mg of N-teri-butyl-6-[5-0xo-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-

yl]pyridine-3-sulfonamide in 20 mL of DCM is added 1 eq. of HC! (4N in dioxane) and the
medium is then concentrated under vacuum. 1 g of N-tert-butyl-6-[5-oxo-4-(pyridin-3-
yimethyi)-2,5-dinydro-1H-pyrazol-1-yi]pyridine-3-suifonamide hydrochloride is obtained in
the form of a white powder.

Yield = 100%

m.p. (°C) =140°C

M = CgH21Ns03S = 387; M+H = 388; Method 2: Tr= 0.58 min.

'H NMR, d6-DMSO, 400 MHz, & (ppm): 12, 0 (bs, 1H); 8.9 (bs, 1H); 8.8 (s, 1H); 8.7 (d,
1H); 8.5 (d, 2H); 8.3 (d, 1H); 8.0 (t, 1H); 7.9 (s, 1H); 7.8 (s, 1H); 3.8 (s, 2H); 1.2 (s, 9H)

Example  15: (2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-oxo-2,3-dihydro-1H-

pyrazol-4-yl)acetic acid (Compound 104 of Table I)

H
3 L0
Y A |
° O

0

15.1. ethyl 2-formylbutanedioate

To a suspension of 1.32 g (57.41 mmol) of sodium in 35 mL of ahhydrous Et.O is added

. dropwise, at 0°C, under argon, a mixture of 10 g (57.41 mmol) of ethyl butanedioate and

4.62 mL (57.41 mmol) of ethyl formate. The medium is then stirred for 12 hours at room
temperature, taken up in 100 mL of water and extracted with 100 mL of Et;O. The
aqueous phase is acidified to pH 5 and then extracted with 100 ml. of E{;O. The organic
phase is then dried over Na,SO,, filiered and then concentrated under reduced pressure.
The residue obtained is purified by chromatography on a column of silica gel, eluting with
a 7/3 cyclohexane/EtOAcC mixture. 4.3 g of ethyl 2-formylbutanediaote are obtained in the
form of a colourless oil.

Yield: 37%

'"H NMR, 'H NMR, CDCls, 400 MHz, 8 (ppm): 10.0 (s, 1H); 7.1 (d, 1H); 4.4-4.2 (rh, 5HY;
2.9 (dd, 2H); 1.3 (m, 6H);

15.2  (2-i5-fethyl(phenyDsulfamoyllpyridin-2-yi}-3-ox0-2.3-dihydro-1H-pyrazol-4-yl)acetic

acid

A mixiure of 2.17 g (7.42 mmol) of N-ethyl-6-hydrazino-N-phenylpyridine-3-sulfonamide
and 1.5 g (7.42 mmol) of ethyt 2-formylbutanedioate in 15 mL of EtOH is heated for
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5 hours at 80°C. The medium is then concentrated under reduced pressure. The

precipitate obtained is triturated in Et,O and then filtered and dried with a vane pump. The
4.1 g of beige-coloured powder obtained are added to a solution of 212 mg (9.23 mmol)
of sodium dissolved in 17 mL of anhydrous MeOH at room temperature and stirring is
continued for 2 hours. The medium is concentrated under reduced pressure and then
dissolved in 10 mL of water and 4 mL of 1N sodium hydroxide and stirred for 12 hours at
room temperature. The medium is then acidified to pH 5 with 1N HCI and then extracted
with DCM (2 x 100 mL). The combined organic phases are dried over Na,SO,, filtered
and then concentrated under reduced pressure. The residue obfained is solidified in
pentane, fitered off and dried under vacuum 21 g of (2-{5
[ethyl{phenyl)sulfamoyl]pyridin-2-yl}-3-oxo-2,3-dihydro-1H-pyrazol-4-yl)acetic acid are
obtained in the form of a white powder.

Yield = 58%

m.p. {°C)=174°C

M = CygH1gN4O5S = 402; M+H = 403; Method Tr = 1.02 min.

"H NMR, d6-DMSO, 400 MHz, & (ppm):12.0 (bs, 2H); 8.6 (bs, 1H); 8.5 (bs, 1H); 8.2 (d,
1H); 7.9 (bs, 1H); 7.4 (m, 3H); 7.2 (d, 2H}); 3.7 (q, 2H}; 3.4 (s, 2H}); 1.0 (t, 3H).

Example 16: methyl (2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-oxo0-2,3-dihydro-
1H-pyrazol-4-yl)acetate (compound 107 of Table I)

j\/if;”?—%:
~ _Ici>

e}

16.1 methyl _(2-{5-[ethvi{phenyl)sulfamovl]pyridin-2-yi}-3-0xo-2,3-dihydro-1H-pyrazol-4-
yllacetate

A mixture of 0.5 g (1.24 mmol) of (2-{5-[ethyl(phenyi)sulfamoyl]pyridin-2-yl}-3-oxo-2,3-
dihydro-1H-pyrazol-4-y!)acetic acid and 0.256 g (1.24 mmol) of DCC is stirred for 3 hours
at room temperature. The precipitate formed is filtered off and the filtrate is concentrated

under reduced pressure. The residue obtained is purified by chromatography on a
column of silica gel, eluting with a 9/1 DCM/MeOH mixture. 0.5g of methyl 2-{5-
[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-oxo0-2,3-dihydro-1H-pyrazol-4-yl)acetate is
obtained in the form of a brown powder.

Yield = 96%

m.p. (°C) = 140°C

M = CioH2oN4OsS = 416; M+H = 417; Method 2; Tr = 1.44 min
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'H NMR, d6-DMSO, 400 MHz, 5 (ppm): 12.0 (bs, 1H); 8.6 (s, TH); 8.4 (s, TH); 8.2 (d, TH);

7.9 (s, TH); 7.4 (m, 3H); 7.2 (d, 2H); 5.6 (d, 0.5H); 3.75 (q, 2H); 3.7 (s, 3H); 3.3 (d, 1.5H);
1.0 (t, 3H)

5 Example 17: 2-(2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-y[}-3-ox0-2,3-dihydro-1H-
pyrazol-4-yl)-N-methylacetamide (compound 108 of Table 1)

§ N
o I W N g o
__ 11
ay 0
H 8]

To a mixture of 0.28 g (0.7 mmol) of (2-{5-[ethyl(phenyl)sulfamoyljpyridin-2-yl}-3-0x0-2,3-
10 dihydro-1H-pyrazol-4-yl)acetic acid, 0.61 mL (3.48 mmol) of DIEA and 0.8 mL (1.4 mmol)
of methylamine (2N solution in THF) in 2 mL of DCM is added at 0°C 0.33 g (1.04 mmol)
of TBTU. After stirring for 3 hours at room temperature, the medium is faken up in 500 mL
of DCM, washed successively with 0.1N HCI (2 x 40 mL), saturated NaHCO; solution
(2 x 40 mL) and brine (30 mL), dried over Na,SO, and then concentrated under reduced
15 pressure and purified by chromatography on a column of silica gel, eluting with a 95/5
DCM/MeOH mixture. 18 mg of 2-(2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-0x0-2,3-
dihydro-1H-pyrazol-4-yl)}-N-methyiacetamide are obtained in the form of a brown powder.
Yield = 6%
m.p. (°C)}=194°C
20 M= CygH2NsOsS = 415; M+H = 416; Method 2 Tr = 0.98
'H NMR, d6-DMSO, 400 MHz, & (ppm): 12.0 (bs, 1H); 8.6 (bs, 1H); 8.5 (s, 1H); 8.2 (d,
1H); 7.8 (s, 2H); 7.5 (m, 3H); 7.2 (d, 2H); 3.6 (q, 2H); 3.1 (s, 2H); 2.6 (s, 3H); 1.0 (t, 3H)

Example 18: ethyl (4-benzyl-1-{5-Jethyl(phenyl)sulfamoyl]pyridin-2-yl}-5-o0x0-2,5-
25  dihydro-1H-pyrazol-3-yl)acetate (compound 106 of Table I)

]
O, _0
“\ Ne— (I:l’ Y
| w\}@—?
o :

18.1 ethyl 2 -benzyl-3-oxopentanedioate

Under argon, and at room temperature, 1.7 g (74.18 mmol) of sodium are dissolved in
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75 mL of anhydrous EtOH. 13.5 mL (74.2 mmol) of diethyl 3-oxopentanedioate and then

8.8 mL (74.2 mmol) of benzyl bromide are then added dropwise, at room temperature.

The medium is then refluxed for 3 hours, concentrated under reduced pressure and

“purified by chromatography on a column of silica gel, eiuting with a cyclohexane/EtOAc

gradient of 0 to 20% EtOAc. 8.29 g of diethyl 2-benzyl-3-oxopentanedioate are obtained
in the form of a translucent oil.

Yield = 38%

"H NMR, *H NMR, CDCl;, 400 MHz, & (ppm): 7.4-7.2 (m, 5H); 4.2 (m, 4H); 4.1 {1, 1H); 3.2
{(d, 2H); 1.2 (m, 6H);

18.2. ethyl 4-benzvl-1-{6-[ethyl{phenysulfamovilpyridin-2-yi}-5-oxo0-2,5-dihydro-1H-
pyrazol-3-yhacetate

Accordihg to the process described in Example 1.3, starting with 5 g (17.1 mmol) of
diethyl 2-benzyl-3-oxopentanedioate and & ¢ (17.1 mmol) of N-ethyl-6-hydrazino-N-
phenylpyridine-3-sulfonamide, 3 g of ethyl 4-benzyl-1-{5—{ethyl(phenyl)suIfa'moyl]pyridin—2—_
yl}-5-ox0-2,5-dihydro-1H-pyrazol-3-yl)acetate are obtained in the form of a white powder.
Yield = 34%

m.p. (°C)= 156

M = Co7H2sN40:S = 520; M+H = 521 Method 2: Tr = 1.52,

"H NMR, d6-DMSO, 400 MHz, & (ppm): 12.0 (bs, 1H); 8.5 (bs, 2H); 8.15 (d, 1H); 7.4-7.1
{m, 10 H); 4.1 {q, 2H); 3.8-3.6 (m, 6H); 1.2 (t, 3H); 1.0 (t, 3H).

Example 19:  6-{4-[(5-cyanopyridin-3-yl)methyl}-3-methyl-5-ox0-2,5-dihydro-1H-

pyrazol-1-yl}-N-ethyl-N-phenylpyridine-3-sulfonamide (compound 97 of Table I)

19.1  {5-bromopyridin-3-yi)methanol

To a solution of 12 g (59.4 mmol) of 5-bromopyridine-3-carboxylic acid in 300 mL of
anhydrous THF, under argon, are added, at -10°C, 6.6 mL of NMM and then 5.7 mL
(59.4 mmol) of ethyl chloroformate. After sfiring for 20 minutes at -10°C, 6.8 g
{179.8 mmol} of sodium borohydride are added porticnwise. The medium is then cooled
to -70°C and 400 mL of MeQOH are added over 1 hour 30 minutes. The temperature is
then allowed to rise to room temperature and stirring is continued for 12 hours. The
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medium is then concentrated under reduced pressure and then purified by

chromatography on a column of silica gel, eluting with a 98/2 DCM/MeQOH mixture. 8.4 g
of (5-bromopyridin-3-yl)methanol are obtained in the form of a yellow oil.

Yield = 75%

'H NMR, CDCl;, 400 MHz, d (ppm): 8.5 (s, 1H); 8.4 (s, 1H); 7.9 (s, 1H); 4.6 (s, 2H); 2.8
(bs, 1H)

198.2 5-(hydroxymethyl)pyridine-3-carbonitriie

A mixture of 4.2 g {22.34 mmol} of (5-bromopyridin-3-yl)methanol and 5 g (55.84 mmol) of
copper cyanide in 22 mL of pyridine is heated for 20 hours in a sealed tube at 160°C.
After cooling to room temperature, the medium is taken up in 10 mL of concentrated
aqueous ammonia and 30 mL of saturated NH,CI solution and then stirred for 2 hours.
The medium is then extracted with 200 mL of a DCM/iIPrOH mixture (85/15), dried over
Na,SQ, and then concentrated under reduced pressure and purified by chromatography
on a column of silica gel, eluting with a 98/2 DCM/MeOH mixiure. 2.13g of 5-
(hydroxymethyl)pyridine-3-carbonitrile are obtained in the form of a white solid.

Yield = 51% _

'H NMR, CDCl,, 400 MHz, & (ppm): 8.9 (d, 2H); 8.0 (s, 1H); 4.9 (s, 2H); 2.3 (bs, 1H)

19.3 5-(chloromethyl)pyridine-3-carbonitrile
To 0.2 g (1.49 mmol) of 5-(hydroxymethyl)pyridine-3-carbonitrile in 2 mL of DCM is added

1 mL (4 mmol) of HCI 4N in dioxane. The mixture is concentrated under reduced pressure

and then added to 0.65 mL (8.95 mmol) of thionyl chloride followed by heating for 3 hours
at 60°C. After cooling to room temperature, the medium is taken up in 20 mL of toluene,
and the precipitate formed is filtered off and then treated with 30 mL of DCM and 30 mL
of saiurated NaHCO; solution. The organic phase is separated out and dried over
Na,S0O, and then concentrated under reduced pressure. 161 mg of 5-(chioromethyl)-
pyridine-3-carbonitrile are obtained in the form of an oil.

Yield = 73%

"H NMR, '"H NMR, CDCl3, 400 MHz,  (ppm): 8.9 (d, 2H); 8.0 (s, 1H); 3.5 (s, 2H)

19.4. methvl 2—{(5-cvanopyridin~3-vl)methyl]—3-oxobutanoate

To a suspension of 84 mg (2.11 mmol} of sodium hydride (60% in oil) in 3 mL of
anhydrous DME is added, under argon at 0°C, 0.23 mi (2,11 mmol) of methyl
acetoacetate. The reaction medium is stirred for 30 minutes at 0°C and for 30 minutes at

room temperature, followed by addition of 161 mg (1.06 mmol} of &-
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{chloromethyl)pyridine-3-carbonitrite diluted in 1 mL of DME and 29 mg (0.11 mmol} of

tetrabutylammonium iodide. The medium is then heated at 65°C for 4 hours. After cooling
to room temperature, the medium is taken up in 10 mL of water, neutralized by adding
0.1N HCI, and then extracted with EtOAc (2 x 40 mL), dried over Na,SO,, concentrated
under reduced pressure and purified by chromatography on a column of silica gel, eluting
with a cyclohexane/EtOAc mixture (8/2). 140 mg of methyl 2-[(5-cyanopyridin-3—r
yl)methyl}-3-oxobutanoate are obtained in the form of a colourless oil.

Yield = 57% '

W NMR, 'H NMR, CDCls, 400 MHz, & (ppm): 8.8 (s, 1H); 8.6 (s, 1H); 7.8 (s, 1H); 3.7 (1,
1H); 3.65 (s, 3H); 3.2 (dd, 2H); 2.2 (s, 3H)

1.5 6-{4-](5-cyanopyridin-3-ylmethyl]-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-
ethyi-N-phenvipyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 125 mg (0.43 mmol) of
methyl 2-[(5-cyanopyridin-3-yl)methyl]-3-oxobutanoate and 99 mg (0.43 mmol} of N-ethyl-
6-hydrazino-N-phenyipyridine-3-sulfonamide, 103 mg of 6-{4-[(5—cyanopyridin-3-
yl)methyl}-3-methyl-5-ox0-2,5-dihyd ro-1 H-pyrazol-1-yl}-N-ethyl-N-phenylpyridine-3-
sulfonamide are obtained in the form of a yellow powder.

Yield = 51%

‘m.p. (°C) = 164

M = CpHzNeOsS = 474; M+H = 475; Method 2: Tr = 1.24 min,

'H NMR, d6-DMSO, 400 MHz, 5 (ppm): 12.0 (bs, 1H); 8.9 (s, 1H); 8.8 (s, 1H); 8.6 (bs,
1H); 8.4 (s, 1H); 8.2 (s, 1H); 8.15 (d, 1H); 7.4 (m, 3 H); 7.1 (d, 2H); 3.7 (s, 4 H); 2.2 (s,
3H); 1.0 (t, 3H).

Example 20: 5-methyl-2-[5-(phenylsulfonyl)pyridin-2-ylj-4-(pyridin-3-ylmethyl)-1,2-
dihydro-3H-pyrazol-3-one (compound 197 of Table H)

H
y =/ 5 s
0

20.1 2-chioro-5-(phenylsulfanylpyridine

A mixture of 3.4 g (14.3 mmol) of 2-chloro-5 iodopyridine, 1.9 g (17.2 mmol) of thiophenol,
0.93 g (17.2 mmol) of sodium methoxide and 0.36 g (5.7 mmol) of copper in 18 mL of
MeOH is heated for 12 hours at 80°C. After cooling to room femperature, the medium is
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taken up in 100 mL of 1N NaOH and the MeOH is evaporated off under reduced

pressure. The reaction medium is extracted with EtOAc (2 x 100 mL), the organic phase

is washed with 0.1N NaOH (2 x 30 mL), and then dried over Na,SO,, concentrated under

reduced pressure and purified by chromatography on a column of silica gel, eluting with a
5 cyclohexane/EtOAc mixture (8/2). 1.90g of Z2-chloro-5(phenylsulfanyl)pyridine are

obtained in the form of a white powder.

Yield = 60%

'"H NMR, CDCl;, 400 MHz, & (ppm): 8.5 (d, 1H); 8.3 (s, 1H); 7.9 (s, 1H); 7.5-7.4 (m, 5H)

10  20.2 2-chioro-5-{phenyisulfonylpyridine

To a solution of 1.9 g (8.57 mmol) of 2-chtoro-5-(phenylsulfanyl)pyridine in 40 mL of DCM
is added, at room temperature over 15 minutes, a suspension of 4.8 g (21.42 mmol) of 3-
chloroperbenzoic acid at 77% in 20 mL of DCM. Adter stirring for 1 hour, the precipitate
formed is filtered off, and the filtrate is taken up in 200 mL of DCM, washed successively
15  with 100 mL of 0.2N sodium hydroxide and then 100 mL of saturated sodium thiosulfate
solution, dried over Na,SQ, concentraied under reduced pressure and purified by
chromatography on-a column of silica gel, eluting with a cyclohexane/EtOAc mixture
(8/2). 0.67 g of 2-chioro-5-(phenylsulfonyl)pyridine is obtained in the form of a white
powder.
20  Yield = 31%
'"H NMR, CDCl,, 400 MHz, & (ppm): 8.9 (s, 1H); 8.1-7.9 (m, 3H); 7.6-7.4 (m, 3H); 7.3 (m,
1H)

20.3 2-hydrazinyi-5-(phenyisulfonyl)pyridine

25  According to the process described in Example 5.2, starting with 0.67 g (2.64 mmaol) of 2-
chtoro-S-(phenyIsuIfonyl)pyridine, 340 mg of 2-hydrazinyl-5-(phenyisulfonyl)pyridine are
obtained in the form of a white powder.

Yield = 51%
H NMR, d6-DMSQO, 400 MHz, & (ppm): 9.0 (s, 1H); 8.6 (d, 1H); 8.5 (s, 1H); 8.4 (m, 2H);

30 8.0(d, 1H); 7.8-7.5 (m, 3H); 7.3 (m, 1 H)}; 3.3 (bs, 1 H);

20.4 5-methyi-2-[5-{phenylsulfonyhpyridin-2-vll-4-(pyridin-3-yimethvyl)-1,2-dinydro-3H-

pyrazol-3-one
According to the process described in Example 1.3, starting with 340 mg (1.36 mmol) of

35  2-hydrazinyl-5-(phenylsulfonyl)pyridine and 283 mg (1.36 mmol) of methyi 3-oxo-2-
(pyridin-3-yimethyl}butanoate, 130 mg of 5-methyl-2-[5-(phenylsulfonyl)pyridin-2-yl}-4-
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(pyridin-3-ylmethyl)-1,2-dihydro-3H-pyrazol-3-one are obtained in the form of a white
powder.
Yield = 23%
m.p. (°C)= 176
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M = CoiHsNO5S= 406; M+H = 407; Method 2: Tr = 0.78 min.
'H NMR, d6-DMSO, 400 MHz, & (ppm) 12.0 (bs, 1H); 9.0 (s, 1H); 8.6 (d, 1H); 8.5 (s, 1H);

" 8.4 (m, 2H); 8.0 (d, 2 H), 7.8-7.6 (m, 4H); 7.3 (m, 1 H); 3.6 (s, 2H); 2.2 (s, 3H)

Example  21: N-ethyl-6-{4-[(5-methoxypyridin-3-yl)methyl}-5-oxo-2,5-dihydro-1H-
pyrazol-1-yl}-N-phenyipyridine-3-sulfonamide hydrochloride (compound 101 of
Table I)

21.1. methyl (2E)-3-(5-methoxypyridin-3-yl)prop-2-enoate

To a suspension of 3.12 g (78.1 mmol} of sodium hydride (60% in oil) in 30 mL of
anhydrous THF is added, over 45 minutes, under argon and at 0°C, 16.4 g {78.1 mmol}) of
methyl (diethoxyphosphoryl)acetate in 10 mL of THF. Stirring is maintained for
30 minutes at 0°C and 5.1 g (37.2 mmol} of 5-methoxypyridine-3-carbaldehyde in 20 mL
of anhydrous THF are then added dropwise at 0°C. After cooling to room temperature,
the reaction mixture is treated with 150 mL of water and then extracted with EtOAc (3 x
100 mL). The organic phases are combined, washed successively with water (2 %
20 mL), dried over Na;SQy, filtered and then concentrated under reduced pressure. The
residue obtained is purified by chromatography on a column of silica gel, eluting with a
cyclohexane/EtOAc gradient of 0 to 40% EtOAc. 1 g of methyl (2E)-3-(5-methoxypyridin-
3-yl)prop-2-encate is obtained in the form of a white powder.

Yield = 14%.

TH NMR, CDCls, 400 MHz, d (ppm): 8.4 (d, 1H); 7.7 (d, 1H); 7.4 (s, 1H); 6.5 (d, 1 H); 3.9
(s, 3H); 3.8 (s, 3H)

21.2. methyl 3-(5-methoxypyridin-3-vl)propanoate

In Parr apparatus, a mixture of 1 g (5.33 mmol) of methyl (2E)-3-(5-methoxypyridin-3-
yl)prop-2-enoate in 20 mL of MeOH and 0.1 g of 10% Pd/C is hydrogenated at 7 bar for

N
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5 hours. The reaction mixture is then filtered through Whatman GF/F paper and

concentrated under reduced pressure. 1 g of methyl 3-(5-methoxypyridin-3-yl)propanoate
is thus obtained in the form of a wax, which is used without further purification in the
following step.

Yield = 100%

H NMR, CDCl,, 400 MHz, 8 (ppm): 8.3 (s, 1H); 8.2 (s, 1H); 7.1 (s, 1H); 3.85 (s, 3H); 3.6
(s, 3H); 3.0 (t, 2H); 2.7 {t, 3H).

21.3. 7 methyl 2-formyi-3-{ 5-methoxypyridin-3-yhipropancate

According to the process described in Example 14.2, starting with 1.04 g (5.33 mmol) of
methyl  3-(5-methoxypyridin-3-yl)propanoate, 600 mg of methyl 2-formyl-3-(5-
methoxypyridin-3-yl)propanoate are obtained in the form of a wax, which is used without
further purification in the following step. |

Yield = 51%

21.4.  N-ethyi-6-{4-[( 5-methoxypyridin-3-ylimethyl]-5-0x0-2 5-dihydro-1H-pyrazoi-1-yi}-N-
.phenylpyridine-3-sulfonamide hydrochloride

According to the process described in Example 2.3, starting with 250 mg (1.12 mmol) of
methyl 2-formyl-3-(5-methoxypyridin-3-yl)propanoate and 327 mg (1.12 mmot) of N-ethyl-
6-hydrazino-N-phenylpyridine-3-sulfonamide, 131 mg of N-ethyl-6-{4-[(5-methoxypyridin-
3-yl)methyl]-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-phenylpyridine-3-sulfonamide
hydrochloride are obtained in the form of a lyophilizate.

Yield = 25%

m.p. (°C) =136

M = Cu3H23Ns0,S= 465; M+H = 466; Method 2: Tr= 0.97 min,.

"H NMR, d6-DMSQ, 400 MHz, & (ppm): 11.0 (bs, 1H); 8.6 (s, 2H); 8.4 (d, 2H); 8.2 (d, 1H};

8.1 (s, 1H); 7.9 (s, 1H); 7.4 (m, 3H); 7.1 (d, 2H); 4.0 (s, 3 H), 3.8 (s, 2H); 3.6 (q, 2H); 1.0

(1, 3H)

Example 22: methyl {2-[5-(tert-butylsulfamoyl)pyridin-2-yl]-3-oxo-2,3-dihydro-1 H-
pyrazol-4-yl}{(phenyl)acetate (compound 113 of Table 1)
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22 1. ethyl 3-cyano-3-phenylpropancate

A mixiure of 64 g (257.8 mmol) of diethyl benzylidenepropanedioate and 17 g (261 mmol}
of potassium cyanide in 750 mL of EtOH and 75 mL of water is heated for 18 hours at

5 60°C. The medium is then concentrated under reduced pressure and taken up in 500 mL
of brine and then extracted with Et,O (2 x 500 mL). The organic phases are dried over
Na,S0,, filtered and then concentrated under reduced pressure. 43.5 g of ethyl 3-cyano-
3-phenylpropanoate -are obtained in the form of a solid, which is used without further
purification in the following step.

10 Yield = 83%

22.2. 2—bhenvlbutanedioic acid

A mixture of 43.5 g (214 mmol) of ethyl 3-cyano-3-phenylpropancate and 52.2 g
(930.4 mmol) of potassium hydroxide in 670 mL of EtOH is refluxed for 4 hours. After
15  cooling to room temperature, the medium is concentrated under vacuum and then treated
with 1L of 1N HCI, and a precipitate then forms, which is filtered off and rinsed with water
(2 x 50 mL). The solid obtained is taken up in a mixture of 200 mL of {oluene and 40 mL
of E1OH and concentrated under reduced pressure, and then dried with a vane pump.
37 g of 2-phenylbutanedioic acid are obtained in the form of a solid, which is used without
20  further purification in the foliowing steb.
Yield = 89%

22.3. diethyl 2-phenylbutanediocate
In Dean-Stark apparatus, a mixture of 37 g (190.5 mmol) of 2-phenylbutanedioic acid,
25 6 mL of conc. H,SO4, 80 mL of toluene and 80 mL of EtOH is refiuxed for 72 hours. After

cooling to room temperature, the reaction mixture is concentrated under reduced

pressure and then treated with 300 mL of water, and extracted with Et,O (2 x 400 mL).
The organic phases are combined, dried over Na,SO,, filtered and then concentrated
under reduced pressure. The residue obtained is purified by chromatography on a

30  column of silica gel, eluting with a cyclohexane/EtOAc gradient of 0 to 10% EtOAc. 22 g
of diethyl 2-phenylbutanedioate are obtained in the form of an oil.
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Yield = 46%.

'H NMR, CDCls, 400 MHz, 8 (ppm): 7.5 (m, 5H); 4.2 (m, 5H); 3.0 (dd, 2H); 1.0 (¢, 6H)

22.4. diethyl 2-form_yl-3-phenvlbutanedioa’te

5  According to the process described in Example 14.2, starting with 7.0 g (28 mmol) of
diethyl 2-phenylbutanedioate, 7.0 g of diethyl 2-formyl-3-phenylbutanedioate are obtained
in the form of an oil.

Yield = 89%

10 22.5. ethyl {2-[5-{tert-butylsulfamoyl)pyridin-2-yl}-3-ox0-2,3-dihydro-1H-pyrazoi-4-yi}-
(phenvhacetate

According to the process described in Example 27.2, starting with 2 g (7.19 mmol) of

diethyl 2-formyl-3-phenylbutanedioate and 1.75 g (7.19 mmol} of N-tert-butyl-6-

hydrazinylpyridine-3-sulfonamide, 3.1 g of methyl {2-[5-(tert-butylsulfamoyl)pyridin-2-yll-3-
15  oxo-2,3-dihydro-1H-pyrazol-4-yi}{(phenyl)acetate are obtained in the form of a powder.

Yield = 93% |

‘H NMR, d6-DMSO, 400 MHz, & (ppm): 8.6 (s, 1H); 8.6 (d, 1H); 8.0 (d, 1H); 7.7 (s, 2H);

7.3 (m, 5H); 4.6 (s, 1H); 4.1 (g, 2H); 1.0 (m, 12H);

20 226 1-[5-(tert-butylsulfamoyl)pyridin-2-yl-4-[carboxy(phenylimethyl}-1H-pyrazoi-5-olate
A mixture of 2.8 g (5.8 mmol) of ethyl 2-[5-(tert-butylsulfamoyl)pyridin-2-yl}-3-oxo-2,3-
dihydro-1H-pyrazol-4-yl}{phenyl)acetate and 5.8 mL (5.8 mmol) of TN NaOH, in 12 mL of
EtOH is stirred for hours at room temperature. 5.8 mL of 1N HCI are added, and the

medium is extracted with DCM (2 x 100 mL). The organic phases are dried over Na,SO.,,
25  filtered and then concentrated wunder reduced pressure. 2g of 1-[5-(tert-
butylsulfamoy!)pyridin-2-yi]-4-[carboxy(phenyl)methyi]-1H-pyrazol-5-olate are obtained in
the form of a beige-coloured powder, which is used without further purification in the

following step.

30 22.7. methyl {2-[5-({tert-butyisulfamoyl)pyridin-2-yll-3-oxo-2, 3-dihydro-1H-pyrazol-4-
viY(phenyl} acetaie

To a mixture of 0.3 g (0.66 mmol) of 1-[5-(tert-butylsulfamoyl)pyridin-2-yl}-4-
fcarboxy(phenyl)methyl]-1H-pyrazol-5-ofate in 3 mL of anhydrous MeOH is added, at 0°C,
0.11 mL (0.73 mmol) of thionyl chloride. After cooling to room temperature, stirring is
35  continued for 12 hours. The medium is taken up in 40 mL of DCM, washed with 20 mL of
saturated NaHCO; soiution, dried over Na,SO,4 and then concentrated under reduced
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" pressure. The residue obtained is solidified in a DCM/pentane mixture and then filtered

off and dried under vacuum. 0.67 g of methyl 2-[5-(tert-butylsulfamoyl)pyridin-2-yi]-3-oxo-
2,3-dihydro-1H-pyrazol-4-yl}{phenyl)acetate is obtained in the form of a beige-coloured
powder.

Yield = 73%

m.p. (°C) =66 _

M = CziH2N4O5S = 444; M+H = 445; Method 2: Tr= 1.21 min.

"H NMR, d6-DMSO, 400 MHz, & (ppm):12.3 (bs, 1H); 8.8 (s, 1H); 8.6 (bs, 1H); 8.3 (d,
1H); 7.7 (d, 2H); 7.4 (m, 5H); 4.9 (s, 1H); 3.7 (s, 3 H); 1.0 (t, 9H)

Example 23: methyl N-cyclopentyl-N-({6-[5-0x0-4-(pyridin-3-ylmethyl}-2,5-dihydro-

1H-pyrazol-1-yl]pyridin-3-yl}sulfonyl)glycinate hydrochloride (compound 128 of
Table I}

o—
R VAR
o]

23.1. " 6-chloro-N-cyclopentylpyridine-3-sulfonamide

According to the process described in Example 14.1, starting with 5 g (23.6 mmol) of &-
chloropyridine-3-sulfonyl chloride and 2 g (23.6 mmol) of cyclopentylamine, 5.1 g of 6-
chloro-N-cyclopentylpyridine-3-sulfonamide are obtained in the form of a brown solid.
Yield = 84% ' '

"H NMR, CDCls, 400 MHz, & (ppm): 8.8 (s, 1H); 8.0 (d, 1H); 7.4 (d, 1H); 4.5 (d, 1H); 3.6
(m, 1H); 1.8 {m, 2H);1.6 (m, 4H); 1.3 (m, 2H)

23.2. methyl N-[(6-chloropyridin-3-yl)suifonyl}-N-cyclopentyiglycinate

A mixture of 2 g (7.67 mmol) of 6-chloro-N-cyclopentylpyridine-3-sulfonamide, 0.7 mL.
(7.67 mmol) of methyl bromoacetate and 1.2 g (8.4 mmol) of KoCOs in 15 mL of CH;CN is
heated for 12 hours at 80°C. After cooling to room temperature, the medium is filiered
and the filtrate is concentrated. The residue is taken up in 100 mL of DCM, washed
successively with 50 mbL of saturated NaHCO; solution and 50 mL of water, and the
organic phase is then dried over Na,SQ,, concentrated under reduced pressure and
purified by chromatography on a column of silica gel, eluting with an 8/2 heptane/EtOAc
mixture. 2.4g of methyl N-[(6-chloropyridin-3-yl)suifonyl]-N-cyclopentylglycinate are
obtained in the form of an oil. '

Yield = 93%
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'H NMR, CDCl;, 400 MHz, & (ppm) 9.0 (s, 1H); 8.3 (d, 1H); 7.4 (d, 1H); 4.1 (s, 2H); 4.05

(m, 1H); 3.8 (s, 3H); 1.9 (m, 2H); 1.6 (m, 4H}); 1.3 (m, 2H)

23.3. methyl N-cyclopentyl-N-[(6-hydrazinylpyridin-3-yl)sulfonyllglycinate

5 According to the process described in Example 5.2, starting with 2.4 g (7.2 mmol) of
methyl  N-[(6-chloropyridin-3-yl)sulfonyl]-N-cyclopentylglycinate, 2g of methyl N-
cyclopentyl-N-[(6-hydrazinylpyridin-3-yl)sulfonyl]glycinate are obtained in the form of a
yeliow solid. '

Yield = 85%
10 "H NMR, CDCls;, 400 MHz, & (ppm) 8.6 (s, 1H); 8.0 (d, 1H); 6.8 (d, 1H); 6.6 (bs, 1H); 4.05
(m, 1H); 4.0 (s, 2H); 3.6 (s, 3H); 1.8 (m, 2H); 1.6 (m, 4H); 1.2 (m, 2H)

23.4. methvi N-cyclopentyl-N-({6-[5-0xo-4-(pyridin-3-yimethyl}-2, 5-dihydro-1H-
pyrazol-1-yllpyridin-3-yl}sulfonyl)glycinate hydrochloride

15 According to the process described in Example 2.3, starting with 200 mg (0.61 mmol) of
methyl  N-cyclopentyl-N-[(6-hydrazinylpyridin-3-yhsulfonyl]glycinate and 117 mg
(0.61 mmol) of methyl 3-oxo-2~(pyridin-3-yimethyl)butanoate, 130 mg of methyl N-
cyclopentyl-N-({6-[5-0oxo0-4-~(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-yl]pyridin-3-
yl}sulfonyl)glycinate hydrochloride are obtained in the form of a white lyophilizate.
20  Yield = 34%
C mp. (°C) =100
M = CpoHasNsO5S= 471; M+H = 472; Method 2: Tr = 0.87 min.
"H NMR, d6-DMSO, 400 MHz, & (ppm) 8.7 (d, 2H); 8.6 (d, 1H); 8.4 {d, 2H); 8.3 (d, 1H});
7.8 (m, 1H); 7.7 (s, 1 H); 5.0-4.0 (bs, 2H); 3.9 (m, 1 H); 3.8 (s, 2H); 3.6 (s, 2H); 3.4 (s,
25  3H); 1.4-1.0 (m, 8H).

Example 24: 2,2-dimethylpropyl 6-[5-oxo-4-{pyridin-3-yimethyl)-2,5-dihydro-1H-
pyrazol-1-yl]pyridine-3-carboxylate (compound 198 of Table Il)

. Y 0
= | S N

30 241, 2.2-dimethvlpropyl 6-chloropyridine-3-carboxylate

To a solution of 10 g (56.8 mmol) of 6-chloropyridine-3-carbonyl chioride in 100 mL of
anhydrous toluene are added under argon, at room temperature, 15 g (170.4 mmol) of

2,2-dimethylpropanol. The reaction medium is then heated for 6 hours at 80°C. After
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cooling to room temperature, the medium is concentrated and the residue obtained is

taken up in 800 mL of EtOAc, washed successively with water (2 x 200 mL), saturated

NaHCO, solution (2 x 200 mL) and brine (100 mL), dried over Na;SO, and then

concentrated under reduced pressure and purified by chromatography on a column of
5 silica gel, eluting with a cyclohexane/EtOAc gradient of 0 to 5% EtOAc. 11.9g of 2,2

dimethylpropyl 6-chloropyridine-3-carboxylate are obtained in the form of a white powder.

Yield = 92%. |

'"H NMR, CDCls, 400 MHz, & (ppm): 7.5 (m, 5H}; 4.2 (m, 5H); 3.0 (dd, 2H}; 1.0 (t, 6H)

10 24.2. 2.2-dimethyipropyl 6-hydrazinylpyridine-3-carboxylate

According to the process described in Example 5.2, starting with 11.9 g (52.26 mmol) of
2,2-dimethyipropyl  6-chloropyridine-3-carboxylate, 4.3g of 22-dimethylpropyl 6-
hydrazinylpyridine-3-carboxylate are obtained in the form of a white powder.
Yield = 37%

15 'H NMR, d6-DMSO, 400 MHz, & (ppm): 8.7 (s, 1H); 8.15 (d, 1H); 6.9 (d, 1H); 4.0 (s, 2H);
3.5 (bs, 1H); 1.0 (s, 9H).

24.3. 2.2-dimethylpropyl___6-[5-ox0-4-(pyridin-3-yimethy)-2,5-dihydro-1H-pyrazol-1-
vllpyridine-3-carboxylate

20  According to the process described in Example 1.3, starting with 0.3 g (1.34 mmoi) of 2,2-
dimethylpropyl 6-hydrazinylpyridine-3-carboxylate and 0.26 g (1.34 mmol) of methyl 3-
oxo-2-(pyridin-3-yimethyl)butanoate, 185 mg of 2,2-dimethyipropyl 6-[5-oxo-4-(pyridin-3-
yimethyl)-2,5-dihydro-1H-pyrazol-1-yl]pyridine-3-carboxylate are obtained in the form of a
white solid.

25  Yield = 38%

m.p. (°C)=160

M = CypgHooN4O4 = 366; M+H = 367; Method 2: Tr = 1.01 min.

'H NMR, d6-DMSO, 400 MHz, & (ppm): 12.0 (bs, 1H); 8.9 (s, 1H); 8.8 (s, 1H); 8.7 (d, 1H});

8.5 (d, 1H); 8.4 (d, 1H); 8.3 (d, 1H); 8.0 {t, 1H) 7.9 (s, 1H); 3.9 (s, 2H); 3.8 (s, 2 H); 1.0 (s,
30 9HY;

Example 25: methyl 3-(2-{5-[cyclopentyl{methyl)sulfamoyl]pyridin-2-yl}-3-ox0-2,3-
dihydro-1H-pyrazol-4-yl}-3-phenylpropanoate (compound 121 of Table I)
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25 1. diethyl 3-phenylpentanedioate

A mixture of 6 g (28.8 mmol) of 3-phenylpentanedioic acid and 7.9 mL (109.5 mol) of

~ thionyl chioride is heated at 80°C for 1 hour. The medium is then concentrated and the

5  solid obtained is added portionwise to 8 mL of EtOH at 0°C. The medium is then heated
at 80°C for 30 minutes. After cooling to room temperature, the medium is concentrated

and the residue obtained is taken up in 400 mL of DCM, washed successively with
saturated NaHCO; solution (2 x 100 mL) and brine {100 mL), dried over Na,SO, and then
concentrated under reduced pressure. 6.97 g of diethyl 3-phenylpentanedioate are

10  obtained in the form of a powdei', which is used without further purification in the following

step.
Yield = 91.5%.
25.2. diethyl 2-formyl-3-phenvipentanedioate

15  According to the process described in Example 14.2, starting with 3 g (11.35 mmol) of
diethyl 3-phenylpentanedioate, 0.23g of diethyl 2-formyl-3-phenylpentanedioate is
obtained in the form of a yellow oil.

Yield = 7%
H NMR, d6-DMSO, 400 MHz, & (ppm) 10.9 (s, 1H); 7.7 (d, 1H); 7.3-7.1 {m, 5H); 4.5 (4,

20 1H); 4.0 (q, 4H); 3.0 (m, 2H); 1;0 (m, 6H)

AY

25.3. 3-(2-{5-cyclopentyl(methylsulfamoylipyridin-2-yl}-3-ox0-2,3-dihydro-1H-pyrazol-4-

yh-3-phenylpropanoate
According to processes 22.5 and 22.6, starting with 0.23 g (0.79 mmol) of diethyl 2-

25  formyl-3-phenylpentanedioate and 0.21 g (0.79 mmol) of N-cyclopentyl-6-hydrazinyl-N-
methylpyridine-3-sulfonamide, 0.38 g of 3-(1-{5-[cyclopentyl(methyl)sulfamoyi] pyridin-2-
yl}-5-oxido-1H-pyrazol-4-yl)-3-phenylpropanoate is obtained in the form of a powder.
Yield = 89%

30 25.4. methyl 3-(2-{5-[cyclopentyl{methyllsulfamoylipyridin-2-yI}-3-ox0-2, 3-dihydro-1H-
pyrazol-4-yl)-3-phenylpropanocate

According to the process described in Example 22.7, starting with 0.38 g (0.78 mmol) of
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3-(2-{5-[cyclopentyl{methyl)sulfamoyilpyridin-2-yl}-3-oxo-2,3-dihydro-1H-pyrazol-4-yl)-3-

phenylpropanoate, 0.34 g of methyl 3-(1-{5-[cyclopentyl(methyl)sulfamoyl]pyridin-2-yl}-5-
oxido-1H-pyrazol-4-y1)-3-phenylpropanoate is obtained.

m.p. (°C)= 80

M = CpgHasN4OsS = 484; M+H = 485; Method 3: Tr = 4.4 min.

'H NMR, d6-DMSO, 400 MHz, & (ppm): 8.9 (s, 1H); 8.7 (bs, 1H); 8.5 (d, 1H); 7.9 (s, 1H);
7.4 (d, 1H); 7.3 (t, 3H); 7.2 (t, 2H); 4.4 (t, 1H); 4.3 (t, 1H); 3.6 (s, 3 H); 3.2 (dd, 1H); 3.1
(dd, 1H); 2.7 (s, 3H); 1.8-1.4 (m, 8H})

Example 26: 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-{3-
(dimethylamino)propyl]pyridine-3-sulfonamide hydrochloride (compound 123 of

Table I}
(D

26.1. N-[3-(benzvioxy)propyl]-6-chioro-N-cyclopentylpyridine-3-sulfonamide

A mixture of 1 g (3.84 mmol) of 6-chloro-N-cyclopentylpyridine-3-sulfonamide, 1.32 g
(9.59 mmol) of K,CO; and 0.88 mL (4.99 mmol) of {(3-bromopropoxy)methyljbenzene in
8 mL of anhydrous DMF is heated for 12 hours at 40°C. After cooling to room
temperature, the medium is taken up in 300 mL of EtOAc, washed successively with
water (2 x 100 mL), saturated NaHCO, solution (100 mL) and brine (100 mL), dried over
Na,SQ, and then concentrated under reduced pressure and purified by chromatography
on a column of silica gel, eluting with a cyclohexane/EtOA¢ gradient of 0 to 10% EtOAc.
1.65 g of N-[3-(benzyloxy)propyl]-6-chloro-N-cyclopentylpyridine-3-sulfonamide are thus
obtained in the form of an oil.

Yield = 99%.

"H NMR, CDCl,, 400 MHz, 3 (ppm): 8.85 (s, 1H); 8.1 (d, 1H); 7.5 (d, 1H); 7.4-7.3 (m, 5H);
4.5 (s, 2H); 4.2 (m, 1H); 3.6 (t, 2H); 3.2 (dd, 2H); 2.1 (m, 2H); 1.6-1.3 (m, 8H)
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26.2. N-[3-(benzyloxy)propvll-N-cyclopentyl-6-hydrazinylpyridine-3-sulfonamide

Zel

According fo the process described in Example 5.2, starting with 1.55 g (3.79 mmol) of N- '

[3-(benzyloxy)propyl]-6-chioro-N-cyclopentylpyridine-3-sulfonamide, 1.5 g of N-[3-(benzyl-
oxy)propyl]-N-cyclopentyl-6-hydrazinylpyridine-3-sulfonamide are obtained in the form of
a yellow solid.

Yield = 90%

'H NMR, CDCl;, 400 MHz, & (ppm): 8.6 (s, 1H); 8.4 (bs, 1H); 7.95 (d, 1H); 7.85 (d, 1H),
7.5-7.3 (m, 5H); 6.9 (d, 1H); 6.6 (bs, 1H); 4.5 (s, 2H); 4.2 (m, 1H); 3.6 (t, 2H); 3.2 (dd, 2H);
2.1 (m, 2H); 1.6-1.3 (m, 8H}

26.3. 6-(4-benzyl-5-ox0-2,5-dihvdro-1H-pyrazol-1-vi}-N-[3-(benzvloxy)propyl}-N-

cyclopentyipyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 0.19 g of methyi 2-
benzyl-3-oxopropanoate and 0.4g of N-[3-(benzyloxy)propyi]-N-cyclopentyl-6-
hydrazinylpyridine-3-sulfonamide, 0.29 g of 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-
yI)-N-[3-(benzyloxy)propyl}-N-cyclopentylpyridine-3-sulfonamide is obtained in the form of
a beige-coloured solid.

Yield = 55%

'H NMR, d6-DMSO, 400 MHz, & (ppm): 12.0 (bs, 1H); 8.8 (s, 1H), 8.6 (bs, 1H); 8.4 (d,
1HY; 7.7 (s, 1H); 7.4-7.1 {m, 10H); 4.5 (s, 2H); 4.2 (m, 1H); 3.6 (s, 2H); 3.5 (t,'2H); 3.2 (t,
2H); 2.0 (m, 2H); 1.6-1.2 (6H).

26.4. B-{4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yh)-N-cyclopentyl-N-(3-
hydroxypropylpyridine-3-sulfonamide

To a solution of 150 mg (0.27 mmol} of 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-
[3-(benzyloxy)propyl]-N-cyciopentylpyridine-3-sulfonamide in 2 mL of DCM is added

dropwise, at -78°C under argon, 0.82 mL (0.82 mmol) of boron tribromide (1M in DCM).

Stirring is continued for 1 hour at -78°C, and 2 mL of MeOH are then added at 0°C. The
medium is taken up in 40 mL of of DCM, washed successively with saturated NaHCO,
solution (30 mL) and brine (30 mL), dried over Na,SQO, and then concentrated under
reduced pressure and purified by chromatography on a column of silica gel, elufing with a
9/1 DCM/MeOH mixture. 106 mg of 6-(4-benzyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yl)-N-
cyclopentyl-N-(3-hydroxypropyl)pyridine-3-sulfonamide are thus obtained in the form of a
powder.

Yield = 85%
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TH NMR, d6-DMSO, 400 MHz, & (ppm): 8.8 (s, 1H); 8.6 (bs, 1H); 8.4 (d, 1H); 7.7 (s, 1H);

7.4 (m, 5H); 7.3 (m, 1H); 4.5 (t, 1H); 4.2 {m, 1H); 3.6 (s, 2H); 3.5 (q, 2H); 3.2 (t, 2H); 1.8
(m, 2H); 1.5-1.2 (6H).

5 26.5. 6-(4-benzvi-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-[3-(dimethyi-
amino)propyilpyridine-3-sulfonamide hydrochloride

To a solution of 82 mg (0.18 mmol) of 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-
cyclopentyl-N-(3-hydroxypropyl)pyridine-3-sulfonamide and 50 pL (0.36 mmol) of Et;N in
0.5 mL of anhydrous DCM are added, under argon at 0°C, 27 pL (0.36 mmol) of mesyl
10 chioride; the temperature is allowed to retum gradually to room temperature, and stirring
is continued for 1 hour. The medium is taken up in 20 mL of of DCM, washed
successively with water (2x10 mL) and brine (20 ml), dried over Na,SO, and then
concentrated under reduced pressure. In a sealed tube, the residue obtained (110 mg of
yellow oil) is taken up in 2 mL of DCM and then treated for 1 minute with a stream of
15  dimethylamine which is bubbled through the solution. The medium is then, followed by
heating for 11 hours at 60°C. After cooling to room temperature, the medium is
concentrated and the residue obtained is triturated in an Et,O/CH;CN mixture. The
precipitate formed filtered off, rinsed with pentane, dried under reduced pressure and
then freeze-dried after addition of 1 eg. of 1N HCl. 57 mg of 6-(4-benzyl-5-0x0-2,5-
20  dihydro-1H-pyrazol-1-yl)-N-cyciopentyl-N-{3-(dimethylamino)propyllpyridine-3-sulfon-
amide hydrochloride are thus obtained in the form of a lyophilizate.
Yield = 88%
m.p. (°C) = 230
M = CosH3sNsO3S= 483; M+H = 484; Method 2: Tr =1.1 min
25 'H NMR, d6-DMSO, 400 MHz, 3 (ppm): 12.0 (bs, 1H); 10.8 (bs, 1H); 8.9 (s, 1H); 8.8 (s,
1H); 8.5 (d, 1H); 7.8 (s, 1H); 7.4 (m, 5H); 7.3 (m, 1H); 4.5 (m, 1H); 4.2 (m, 1H}; 3.6 (s,
2H); 3.3 {t, 2H); 3.2 (g, 2H); 2.7 (s, 6H); 2.0 (m, 2H); 1.6-1.3 (6H).

Example  27: 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-ethyl-N-phenyl-
30 pyridine-3-sulfonamide (Compound 93 of Table I}
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27.1. methyl 2-benzyi-3-oxopropancate

To a mixture of 3 g (18.3 mmol) of methyl 3-phenylpropanoate and 3.57 mL (54.8 mmol)
of methyl formate in 36 mL of toluene, under argon, are added dropwise successively
54.8 mL (54.8 mmol) of a 1 M solution of TiCl, in toluene, 0.17 mL (0.91 mmol) of
trimethylsilyl frifluoromethanesulfonate and 19.6 mL (82.2 mmol) of tributylamine. The
medium is then heated for 2 hours 30 minutes at 60°C and stirred for 12 hours at room
temperature.

The reaction medium is hydrolysed with 200 mL of water and extracted with 200 mL of
Et,0. The organic phase is dried over Na,SQ,, filtered and concentraied under reduced
pressure. 3.12 ¢ of methyl 2-benzyl-3-oxopropanoate are obtained in the form of an ail,
which is used without further purification in the foliowing step.

Yield = 87%

27.2. 6-(4-benzyl-5-0x0-2.5-dihydro-1H-pyrazol-1-vl)-N-ethyl-N-phenylpyridine-3-
sulfonamide -

A mixture of 0.38 g (1.3 mmol) of N-ethyl-6-hydrazino-N-phenylpyridine-3-sulfonamide
and 0.25 g (1.3 mmol) of methyl 2-benzyl-3-oxopropanoate in 2 mL of an AcOH/MeOH
mixture (1/1) is heated for 4 hours at 80°C. The medium is then concentrated under
reduced pressure, and the residue obtained is solidified in an Et,O/pentane mixture (1/1),
and then filtered off and dried under reduced pressure. At room temperature, the 440 mg
of solid obtained are then added portionwise to a solution of 22 mg (0.6 mmol) of
sodium in 1 mL of MeOH, and stirring is then continued for 3 hours at room temperature.
The reaction mixture is then concentrated under reduced pressure, taken up in 10 mL of
water and then acidified to pH 3-4 by adding AcOH. The precipitate obfained is then
filtered off, washed with pentane and then recrystallized from EtOH and dried. 245 mg of
6-(4-benzyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yt)-N-ethyl-N-phenylpyridine-3-sulfonamide
are thus obtained in the form of a white powder. |

Yield = 59%

m.p. (°C) = 180
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M = Ca3H2N40:S = 434; M+H = 435; Method 2: Tr = 1.35 min.

H NMR, d6-DMSO, 400 MHz, 3 (ppm): 12 (bs, 1H); 8.6 (bs, 1H); 8.5 (s, 1H); 8.1 (d, 1H)
7.7 (s, 1H); 7.5-7.1 {m, 10HY; 3.7 (q. 2H); 3.6 (s, 2H); 1.0 (t, 3H).

5 Example 28: 6-(4-benzyl-5-oxo-3-trifluoromethyl-2,5-dihydro-1H-pyrazol-1-yl)-N-
- ethyl-N-phenylpyridine-3-sulfonamide (Compound 83 of Table 1}

Fe S n o
' NG N= uN/_—
AT
o

28.1. methyl 2-benzyl-4,4.4-trifluoro-3,3-dihydroxybutanoate
To a solution of 675 mg (29.4 mmol) of sodium in 15 mL of anhydrous MeOH, under

10  argon, are added dropwise 3.73 ml (29.4 mmol) of methyi 3,3,3-trifluoropropanocate. After
stirring for 30 minutes at room temperature, 3.5 mL of benzyl bromide are added and the
medium is heated for 12 hours at 70°C. The reaction mixture is then concentrated under
reduced pressure. The residue obtained is taken up in 100 mL of EtOAc, washed with
50 mL of brine, dried over Na,SQ,, filtered and concentrated under reduced pressure.

15  After purification by chromatography on a column of silica gel, eluting with a
cyclohexane/EfQOAc mixture (85/15), 3.4 g of methyl 2-benzyl-4,4,4-rifluoro-3,3-
dihydroxybutanoate are obtained in the form of an oil, which is used without further
purification in the following step.

Yield = 37%.

20
28.2. 6-(4-benzyl-5-oxo-3-trifluoromethyl-2,5-dihydro-1H-pyrazol-1-yl)-N-ethyl-N-
phenylpyridine-3-sulfonamide

A mixture of 1 g (3.59 mmol) of methyl 2-benzyl-4,4,4-trifluoro-3,3-dihydroxybutanoate,
1.05 g (3.59 mmol) of N-ethyl-6-hydrazino-N-phenylpyridine-3-suifonamide and 1 g of 4A
25  molecular sieves in 8 mL of MeOH is heated for 12 hours at 90°C. At room temperature,
the reaction medium is taken up in 30 mL of toiuene, and refluxed for 12 hours in Dean-
Stark apparatus. The reaction medium is then filtered and concentrated under reduced
pressure, and the residue obtained is then taken up in 50 mL of DCM, washed with 1N
HCI solution (2 x 50 mL), dried over Na,SO,, filtered and concentrated under reduced
30 pressure. The solid thus obtained is recrystallized from EtOH. 224 mg of 6-(4-benzyl-5-
oxo-3-trifluoromethyl-2,5-dihydro-1H-pyrazol-1-yi)-N-ethyl-N-phenylpyridine-3-
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sulfonamide are obtained in the form of white crystals.
Yield = 12%

m.p. (°C) =186

M = CosH2F3sN4O3S = 502; M+H = 503; Method 3: Tr= 4.4 min.
"H NMR, d6-DMSQ, 400 MHz, 8 (ppm): 12 (bs, 1H); 8.7 (s, 1H); 8.25 (d, 1H); 8.0 (d, 1H);
7.5-7.1:(m, 10H); 3.9 (s, 2H); 3.7 (g, 2H); 1.0 (t, 3H).

Example 29: 6-(4-benzyl-5—oxo—2,5-'dihydro-1 H-pyrazol-1-yl)-N-[(1R,3S)-3-(hydroxy-
methyl)cyclopentyll-N-methylpyridine-3-sulfonamide (Compound 138 of Table I}

H
N 8]
Ao
_ lCi) %
0

HO

29.1. _tert-butyl [(1R,38)-3-(hydroxymethvl)cyclopentyllcarbamate -
To a solution of 2 g (8.7 mmol) of (1S,3R)-3-[(tert-butoxycarbonyl)aminojcyclo-

pentanecarboxylic acid and 1.33 mL (9.6 mmol) of Et;N in 20 mL of anhydrous THF are
added dropwise, at -20°C, 1.2 mL (9.2 mmol) of iscbuty! chloroformate. The medium is
stirred for 45 minutes at -20°C and the insoluble material formed is then filtered off. A
solution of 1 g (26.2 mmol) of sodium borohydride in a THF/H,O mixture (16 mL/4 mL} is
added dropwise to the filirate at -10°C and stirring is then continued, while allowing the
temperature to return to room temperature. 100 mL of 0.1N HCI are then added slowly
and the reaction medium is then extracted with 2 x 200 mL of EtOAc, dried over Na,SO,,
filtered and concentrated under reduced pressure. Afier purification by chromatography
on a column of silica gel, eiuting with a DCM/MeOH mixture (95/5), 1.4 g of tert-butyl
[(1R,38)-3-(hydroxymethyl)cyclopentyljcarbamate are obtained in the form of an olil.

Yield = 77%.

'H NMR, CDCls, 400 MHz, & (ppm): 4.5 (bs, 1H); 3.9 (m, 1H); 3.5 (d, 2H); 2.1 (m, 2H);
1.8-1.7 (m, 3H); 1.5 (s, 2H); 1.4 (s, 9H); 1.0 (m, 1H)

20.2. tert-butyl {{1R,38)-3-[(benzyloxy)methvilcyclopentyllcarbamate
To a solution of 14 g (6.7 mmol) of tert-butyl [(1R,3S)-3-(hydroxymethyl)-
cyclopentyllcarbamate in 20 mL of anhydrous THF are added portionwise under argon, at

room temperature, 0.27 g (6.7 mmol) of sodium hydride at 60% in oil. After stirring for 45
minutes, the medium is cooled to 0°C and 0.8 mL (6.7 mmol} of benzyl bromide is added.

t
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After stirring for 1 hour at room temperature, the medium is hydrolysed with 30 mL of

water and extracted with 2 x 100 mL of EtOAc, dried over Na,S0O,, concentrated under
reduced pressure and then purified by chromatography on a column of silica gel, eluting
with a 991 DCM/MeOH mixture. 153g of tert-butyl {{(1R,35)-3-
[(benzyloxy)methylicyclopentyl}carbamate are obtained in the form of an oil.

- Yield = 75%

29.3. (1R,38)-3-[{benzyloxy)methyllcyclopentanamine hydrochloride -
To a solution of 152 g (5 mmol) of tert-butyl {{1R,3S)-3-{(benzyloxy)methyl]-
cyclopentyl}carbamate in 20 mL of DCM are added, at 0°C, 5 mL (20 mmol) of a 4N

solution of HCI in dioxane. The medium is then stirred for 12 hours at room temperature,

and then concentrated under reduced pressure. The residue obtained is solidified in
20 mL of Et,0, filiered and dried under vacuum. 1 g of (1R,3S)-3-[(benzyloxy)-
methyljcyclopentanamine hydrochloride is obtained in the form of a powder.

Yield = 83%

29.4. N-{{1R,35)-3-[{benzyloxy)methyllcyclopentyl}-6-chloropyridine-3-sulfonamide

According to the process of 14.1, starting with 1 g of (1R,38)-3-[(benzyioxy)methyl]-
cyclopentanamine hydrochloride and 1 g of 6-chloropyridine-3-sulfonyl chloride, 1.2 g of
N-{(1R,38)-3-[(benzyloxy)methyllcyclopentyl}-6-chioropyridine-3-sulfonamide are
obtained in the form of a pink powder. ’

Yield = 83%

'*H NMR, CDCls, 400 MHz, & (ppm): 8.6 (s, 1H); 7.8 (dd, 1H}; 7.4-7.3 (m, 5H); 7.2 (s, 1H);
5.8 (d, 1H); 4.5 (dd, 2H); 3.7 {m, 1H); 3.3 (m, 2H); 2.2 (m, 1H); 1.9 (m, 1H); 1.6-1.5 (m,
4H); 1.2 (dd, 1H) |

29.5. N-{1R,38)-3-[(benzyloxyimethyilcyclopentyi}-6-chloro-N-methyipyridine-3-
sulfonamide

According 1to process 23.2, starting with 066g of 4 N-{(1R,3S)-3-
[(benzyloxy)methyllcyclopentyl}-6-chloropyridine-3-sulfonamide and 0.22 mL of methyl

iodide, 0.58 g of N-{{1R,3S)-3-[(benzyioxy)methyl]cyclopentyi}-6-chloro-N-methylpyridine-
3-sulforiamide is obtained in the form of an oil.
Yield = 86%

29.6. N-f{ 1R, 38}-3-[(benzyloxyimethvllcyclopentyl}-6-hydrazinyl-N-methylpyridine-3-

sulfonamide
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According to process 5.2, starting with 0.58 g of N-{(1R,3S)-3-{(benzyloxy)methyl}-

cyclopentyl}-6-chloro-N-methylpyridine-3-sulfonamide and 0.15 mL of hydrazine hydrate,
0.49 g of N-{(1R,3S)-3-[(benzyloxy)methyl]cyclopentyl}-6-hydrazinyl-N-methylpyridine-3-
sulfonamide is obtained.

Yield = 86%

29.7. 6-{4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yh)-N-{{1R. 35)-3-[{benzyloxy)methyl}
cyclopentyl}pyridine-3-suffonamide '

According to the process described in Example 1.3, starting with 0.495 g of N-{(1R,35)-3-
[(benzyloxy)methyllcyclopentyl}-6-hydrazinyi-N-methylpyridine-3-sulfonamide and 0.244 g

of methyl 2-benzyl-3-oxopropanoate, 301 mg of 6-(4-benzyl-5-ox0-2,5-dihydro-1H-
pyrazol-1-yl}-N-{(1R,3S)-3-[(benzyloxy)methyllcyclopentyl}pyridine-3-sulfonamide are
obtained in the form of a powder. '

Yield = 44%

29.8. 6-{4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl}-N-[(1R, 3S8}-3-(hydroxymethvl}
cyclopentyi]-N-methylpyridine-3-sulfonamide

To a solution of 0.3 g (0.57 mmol) of 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-
{{1R,3S)-3-[(benzyloxyymethyl]cyclopentyl}pyridine-3-sulfonamide in 2 mL of DCM cooled

to -78°C are added 1.7 mL of boron tribromide. The temperature is then allowed to rise 1o
0°C and stirring is continued for 1 hour at 0°C. 10 mL of MeOH are then added at -10°C
and the medium is concentrated under reduced pressure. The medium is taken up in
100 mL of DCM, washed successively with saturated NaHCOs solution (2 x 20 mL) and
brine (20 mL), dried over Na,SO,, concentrated under reduced pressure and then purified
by chromatography on a column of silica gel, eluting with a 90/10 DCM/MeOH mixture.
126 mg of 6-(4-benzyl-5-ox0-2,5-dihydro-1 H-pyrazol-1-yI)-N-[(1R,38)-3—(hydroxymethyl)—
cyclopentyl}-N-methylpyridine-3-sulfonamide are obtained in the form of a powder.

Yield = 50%

%, =: -12° (¢ = 0.1; MeOH)

m.p. {°C) = 108

M = CooHoeN4O4S = 442; M+H = 443; Method 2: Tr = 1.09 min.

'H NMR, d6-DMSO, 400 MHz, 8 {(ppm): 8.8 (s, 1H); 8.7 (bs, 1H); 8.4 (d, 1H); 7.8 (bs, 1H),
7.4-7.3 (m, 5H); 7.1 (m, 1H); 4.5 (bs, 1H); 4.4 (m, 1H); 3.6 (bs, 2H); 3.4 (m, 2H}); 2.8 (s,
3H); 1.9 (m, 1H); 1.6-1.1 (m, 6H})

Example 30: 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yi)-N-cyclopentyl-N-[3-

Pd
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hydroxy-2-(hydroxymethyl)propyl]pyridine-3-sulfonamide (Compound 147 of Table I}

30.1.  (2.2-dimethyl-1,3-dioxan-5-yl) methyl 4-methylbenzenesulfonate

To a solution of 1.5 g (10.26 mmol) of (2,2-dimethyl-1,3-dioxan-5-yl)methanol and
5 1.71 mL of EtsN in 15 mL of DCM, cooled to 0°C, are added 2.15 g (11.3 mmol) of tosyi
chloride. The medium is allowed to warm to room temperature, and stirring is continued
for 1 hour. The medium is taken up in 100 mL of of DCM, washed successively with 0.1N
HCI (2 x 20 mL) and brine (20 mL), dried over Na,S0,, concentrated under reduced
pressure and then purified by chromatography on a column of silica gel, eluting with a
10 99/1 DCM/MeOH mixture. 3 g of (2,2-dimethyi-1,3-dioxan-5-yl) methyl 4-methylbenzene-
sulfonate are obtained in the form of a colouriess oil.
Yield = 97%
"H NMR, CDCls, 400 MHz, & (ppm): 7.8 (d, 2H); 7.3 (d, 2H); 4.1 (d, 2H); 3.9 (dd, 2H); 3.6
(dd, 2H); 2.4 (s, 3H); 1.9 (m, 1H); 1.4 (s, 3H); 1.2 (s, 3H)
15
30.2. N-[(2.2-dimethyl-1.3-dioxan-5-yl)methvyllcyclopentanamine

A mixture of 15 g (5 mmol} of (2,2-dimethyl-1,3-dioxan-5-yl) methyl 4-
methylbenzenesulfonate and 10 mL (101 mmol) of cyclopentylamine is heated for
12 hours at 80°C. The medium is concentrated under reduced pressure and then taken
20 up in 200 mL of Et,0, washed with water (2 x 50 mL) and then dried over Na,S0O, and
concentrated under reduced pressure. 1g of N-[(2,2-dimethyl-1,3-dioxan-5-
yI)rﬁethyl]cyclopentanamine is obtained in the form of an oil, which is used without further
purification in the following step.
Yield = 100%
25
30.3 N-cyclopentyl-N-[{2,2-dimethyi-1,3-dioxan-5-yl)methyl}-8-hydrazinyipyridine-3-

sulfonamide
The compound is prepared according to processes 14.1 and 14.3, starting with N-[(2,2-
dimethyl-1,3-dioxan-5-yi)methyllcyclopentanamine, 6-chloropyridine-3-sulfonyl chioride
30  and hydrazine hydrate.
Yield: 70%
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'"H NMR, d6-DMSOQ, 400 MHz, & (ppm): 8.5 (s, 1H); 8.25 (s, 1H); 8.0 (s, 1H); 7.8 (d, 1H);

7.7 (s, 1H): 7.2 (d, 1H); 6.8 (d, 1H); 4.4 (s, 1H); 4.2 (m, 1H); 3.9 (dd, 2H); 3.6 (dd, 2H); 3.0
(dd, 2H); 2.0 (m, 1H); 1.9 (d, 2H); 1.6-1.4 (m, 4H); 1.3 (s, 3H); 1.2 (s, 3H)

30.4. 6-{4-benzyl-5-ox0-2 5-dihydro-1H-pyrazol-1-vl)-N-cyclopentyl-N-[3-hydroxy-2-

{hvdroxymethylpropyllpyridine-3-sulfonamide

According to the process described in Example 11, starting with 0.485 g of N-cyclopentyl-
N-[(2,2-dimethyl-1,3-dioxan-5-yl)methyl]-6-hydrazinylpyridine-3-sulfonamide and 0.242 g
of methyl 2-benzyl-3-oxopropanoate, 79 mg of 6-(4-benzyl-5-oxo0-2,5-dihydro-1H-pyrazol-
1.yl}-N-cyclopentyl-N-[3-hydroxy-2-(hydroxymethyl)propylipyridine-3-sulfonamide are
obtained in the form of a powder.

Yield = 14%

m.p. (°C) >260

M = CsHoN4OsS = 486; M+H = 487; Method 2: Tr = 2.09 min.

'H NMR, d6-DMSO, 400 MHz, & (ppm): 12 (bs, 1H); 8.8 (s, 1H); 8.6 (t, 2H); 8.25 (d, 1H);
7.7 (s, 1H), 7.4-7.2 (m, 5H); 4.3 (q, 2H); 3.9 {(m, 2H); 3.0 (m, 1H); 2.8 (m, 1H); 2.7 (s, 3H);
1.6-1.3 {m, 8H)

Example 31: 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-cyciopentyl-N-[(2R)-
2,3-dihydroxypropyl]pyridine-3-sulfonamide (Compound 142 of Table I)

ABS
OH
' 3 O
OO ¢
~/ 1
O

According to the processes described in Example 30, the compound is obtained from
[(4R)-2,2-dimethyl-1,3-dioxolan-4-yllmethanol,  cyclopentylamine,  B-chioropyridine-3-
sulfonyl chioride and methyl 2-benzyl-3-oxopropanoate.

m.p. (°C) = 184

a®=: -24° (c = 0.1; DMSO)

M = Cy3HysN4OsS = 472; M+H = 473; Method 2: Tr = 1.39 min.

'H NMR, d6-DMSQ, 400 MHz, & (ppm): 12 (bs, 1H); 8.8 (s, 1H); 8.6 (bs, 1H); 8.4 (d, 1H);
7.8 (s, 1H); 7.3-7.1 {(m, 5H); 4.8 (s, 1H); 4.6 (s, 1H); 4.2 (m, 1H); 3.8 (s, 1H); 3.6 (s, 2H);
3.3 (m, 2H); 2.9 (m, 1H); 1.6-1.3 (m, 9H) '

eS
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Example 32: 6-{4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-[(2S)-
2,3-dihydroxypropyl]pyridine-3-sulfonamide (Compound 148 of Table I}

ABS
OH
N o~
|\/\ﬁ—NOH
=/ 0
o

According to the processes described in Example 30, the compound is obtained
from [(4S)-2,2-dimethyl-1,3-dioxolan-4-yllmethanol, cyclopentylamine, 6-chioropyridine-3-
sulfonyl chioride and methyl 2-benzyl-3-oxopropanoate.

m.p. (°C) =184

@0, =: -+33° (c = 0.15; DMSO)

M = Co3HpgN4OsS = 472; M+H = 473; Method 2: Tr = 1.32 min.

'H NMR, d6-DMSO, 400 MHz, & (ppm): 12 (bs, 1H); 8.8 (s, 1H); 8.6 (bs, 1H); 8.4 (d, 1H);
7.8 (s, 1H); 7.3-7.1 (m, 5H); 4.8 (s, 1H); 4.6 (s, 1H); 4.2 (m, 1H); 3.8 (s, 1H); 3.6 (s, 2H);
3.3 {m, 2H); 2.9 (m, 1H); 1.6-1.3 (m, 9H)

Example 33: 6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazoi-1-yl}-N-(2,3-dihydroxy-
propyl)-N-phenylpyridine-3-sulfonamide (Compound 143 of Table I)

32.1. 6-chloro-N-phenylpyridine-3-sulfonamide

According to process 14.1, starting with 1 g of 6-chloropyridine-3-sulfonyl chloride and
0.86 mL of aniline, 1.15 g of 6-chloro-N-phenylpyridine-3-suifonamide are obtained in the
form of a yellow solid.

Yield = 91%

"H NMR, d6-DMSQ, 400 MHz, & (ppm): 10.5 (bs, 1H); 8.7 (s, 1H); 8.1 (dd, 1H); 7.75 (dd,
1H); 7.3 (m, 2H); 7.2 {m, 3H)

32.2. &-chloro-N-phenvi-N-{prop-2-en-1-ylpyridine-3-sulfonamide

According to process 23.2, starting with 1.15g of 6-chloro-N-phenylpyridine-3-
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sulfonamide and 0.37 mL of allyl bromide, 1.29 g of 8-chloro-N-phenyl-N-(prop-2-en-1-

yl)pyridine-3-sulfonamide are obtained in the form of a yellow solid.

Yield = 97% |

"H NMR, d6-DMSO, 400 MHz, & (ppm): 8.6 (s, 1H); 8.0 (dd, 1H); 7.9 (dd, 1H); 7.4 (m,
3H); 7.2 {m, 2H); 5.7 (m, 1H); 5.2 (dd, 1H); 5.1 (dd, 1H); 4.3 (d, 2H)

32.3. 6-chloro-N-(2,3-dihvdroxypropyh-N-phenylpyridine-3-sulfonamide

To a solution of 1.3 g (4.2 mmol) of 6-chloro-N-phenyl-N-(prop-2-en-1-yl)pyridine-3-
sulfonamide in 17 .mL of a mixture (1/1) of tBuOH and water are added, at room
temperature, 1.37 g (11.7 mmol) of NMO and 0.52 mL (0.04 mmol) of 2.5% OsO, in
tBuOH. Stirring is continued for 12 hours. The medium is then diluted with 200 mL of
water and extracted with Et,O (2 x 100 mL.), dried over Na,SQ,, filtered and concentrated
under reduced pressure. 1.14 g of 6-chioro-N-(2,3-dihydroxypropyl}-N-phenyipyridine-3-
sulfonamide are obtained in the form of an oil, which is used without further purification in
the following step.

Yield = 80%.

'H NMR, CDCls, 400 MHz, & (ppm): 8.5 (s, 1H); 7.8 (d, 1H); 7.4-7.3 (m, 4H); 7.1 (d, 2H),
3.7-3.5 (m, 3H); 2.5 (bs, 1H); 2.0 (bs, 1H); (m, 2H}

32.4. 6-chloro-N-[(2.2-dimethyl-1,3-dioxolan-4-yl)methyl}-N-phenylpyridine-3-

sulfonamide

A mixture of 0.67 g (1.96 mmol) of 6-chloro-N-(2,3-dihydroxypropyl)-N-phenylpyridine-3-
sulfonamide, 0.53 mL (4.3 mmol) of 2,2-dimethoxypropane and 37 mg of pTsOH in 4 mL
of DMF is stirred for 3 hours at room temperature. The medium is taken up in 100 mL of
EtOAc, washed with 50 mL of saturated NaHCO; solution and 50 mL of water and then
dried over Na,SO,, filtered and concentrated under reduced pressure. 0.54 g 6-chloro-N-
[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]-N-phenylpyridine-3-sulfonamide is obtained in the
form of a brown solid, which is used without further purification in the following step.

Yield = 73%.

'H NMR, CDCls, 400 MHz, & (ppm): 8.5 (s, 1H); 7.7 (d, 1H); 7.4 (d, 1H); 7.3 (m, 3H); 7.0
(d, 2H); 4.1 (m, 1H); 3.9 (m, 1H), 3.8 (dd, 2H); 3.5 (m, 1H); 1.3 (s, 3H); 1.2 (s, 3H)

32.5. N-[(2,2-dimethyl-1,3-dioxolan-4-yl)methyll-6-hydrazinyl-N-phenylpyridine-3-

sulfonamide

According to process 5.2, starting with 0.54 g of 6-chloro-N-[(2,2-dimethyl-1,3-dioxolan-4-
yl)methyl]-N-phenylpyridine-3-sulfonamide and 30 L of hydrazine hydrate, 0.53 g of N-

el
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[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]-6-hydrazinyl-N-phenylpyridine-3-sulfonamide  is
obtained in the form of a white solid.
. Yield = 99%
"H NMR, d6-DMSO, 400 MMz, & (ppm): 8.6 (s, 1H); 8.1 (s, 1H); 7.5 (d, 1H); 7.4 (m, 3H);
5 7.2(d, 2H); 6.8 {bs, 1H); 1.3 (s, 3H); 1.2 (s, 3H)
326  6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-(2,3-dihydroxypropyl)-N-phenyl-
pyridine-3-suifonamide |
According to process 1.3, starting with 0.2 g (0.53 mmol) of N-[(2,2-dimethyl-1,3-dioxolan-
10 4-yDmethyl]-8-hydrazinyl-N-phenylpyridine-3-sulfonamide and 0.1 g of methyl 2-benzyl-3-
oxopropanoate, 127 mg of 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)}-N-(2,3-
dihydroxypropyl)-N-phenylpyridine-3-sulfonamide are obtained in the form of a white
solid.
Yield = 50%
15 mp.(°C)=174
M = CpsH24N,O5S = 480; M+H = 481; Method 2: Tr = 1.39 min.
'H NMR, d6-DMSQ, 400 MHz, & (ppm): 12 (bs, 1H); 8.5 (bs, 1H); 8.4 (s, 1H); 8.1 (d, 2H);
7.8 (s, 1HY); 7.4-7.2 (m, TH); 7.2-7.1 (m, 3H); 4.7 (d, 1H); 4.5 (t, 1H}); 3.6 (dd, 2H); 3.4 (m,
4H)
20
Example 33: 3-(2-{5-[cyclopentyl(methyl)sulfamoyl]pyridin-2-yl}-3-oxo-2,3-dihydro-
1H-pyrazol-4-yl)-3-phenyl-N-(2,2 2-trifluoroethyl)propanamide (Compound 146 of
Table )
H\ /< \: ﬁ) N/
— (II) b
0! © :
NH
L
E
25  33.1  3-{(2-{5-[cyclopentyl(methylsulfamovlpyridin-2-vI}-3-oxo-2, 3-dihydro-1H-pyrazol-4-

yl)-3-phenyl-N-(2,2 2-trifluoroethyl)propanamide

To a solution of 200 mg (0.43 mmol} of 3-(2-{5-[cyclopentyl{methyl)sulfamoyl] pyridin-2-
yi}-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-3-phenylpropancate, 0.3 mL (1.7 mmol) of DIEA
and 30 pb (0.43 mmol) of 2,2,2-trifluoroethylamine in 1 mL of DCM are added, at 0°C,
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207 mg (0.64 mmo!) of TBTU. The medium is stirred for 12 hours at room temperature. A

further 0.3 mL of 2,2,2-triflucroethylamine is then added and the medium is heated at
40°C for 6 hours. The medium is taken up in 20 mL of of DCM, washed successively with
water (2 x 10 mL) and brine (20 mL), dried over Na,SO, and concentrated under reduced
5  pressure, and then purified by chromatography on a column of silica gel, eluting with a

cyclohexane/EtOAc gradient of 0 fo 10% EtOAc. 32 mg of 3-(2-{5-[cyclopentyl(methyl)-
sulfamoyl]pyridin-2-yl}-3-oxo-2,3-dihydro-1H-pyrazol-4-yl}-3-phenyl-N-(2,2 2-trifluoro-
ethyl)propanamide are thus obtained in the form of a powder.
Yield = 14%

10 mp.(°C)=80
M = CasHasF3NsO4S = 551; M+H = 552; Method 2: Tr = 1.21min.
"H NMR, d6-DMSO, 400 MHz, & (ppm): 12 (bs, 1H); 8.8 (s, 1H); 8.6 {t, 2H); 8.25 (d, 1H);
7.7 (s, 1H); 7.4-7.2 (m, 5H); 4.3 (q, 2H); 3.9 (m, 2H); 3.0 (m, 1H); 2.8 (m, 1H); 2.7 (s, 3H);
1.6-1.3 (m, 8H)

15
Example  34:  6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-{3-

hydroxy-2-(hydroxymethyl)propyl}pyridine-3-sulfonamide (Compound 147 of Table )

34.1. (2.2-dimethyl-1.3-dioxan-5-yl) methyl 4-methylbenzenesulfonate
20 To a solution of 1.5 g (10.26 mmol) of (2,2-dimethyl-1,3-dioxan-5-yl)methanol and
1.71 mL of Et;N in 15 mL of DCM, cooled to 0°C, are added 2.15 g (11.3 mmol) of tosyl

chloride. The medium is allowed to warm to room temperature, and stirring is continued

for 1 hour. The medium is taken up in 100 mL of of DCM, washed successively with

0.11N HCI (2 x 20 mL) and brine (20 mL), dried over Na,SO,, concentrated under
25  reduced pressure and then purified by chromatography on a column of silica gel, eluting

with a 99/1 DCM/MeQH mixture. 3g of (2,2-dimethyl-1,3-dioxan-5-yl) methyl 4-

methylbenzenesulfonate are obtained in the form of a colourless oil.

Yield = 97%

"H NMR, CDCls, 400 MHz, & (ppm): 7.8 (d, 2H); 7.3 (d, 2H); 4.1 (d, 2H), 3.9 (dd, 2H); 3.6
30  (dd, 2H); 2.4 (s, 3H); 1.9 (m, 1H); 1.4 (s, 3H); 1.2 (s, 3H)
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34.2. N-[(2 2-dimethyi-1,3-dioxan-5-yl)methyllcyclopentanamine

A mixture of 1.5 g (5 mmol) of (2,2-dimehyl-1,3-dioxan-5-yl) methyl 4-methylbenzene-

sulfonate and 10 mL (101 mmol) of cyclopentylamine is heated for 12 hours at 80°C. The

medium is concentrated under reduced pressure and then taken up in 200 mL of Et;0,
5 washed with water (2 x 50 mL.), dried over Na,SO4 and concentrated under reduced

pressure. 1 g of N-[(2,2-dimethyl-1,3-dioxan-5-yl)methyl]cyclopentanamine is obtained in

the form of an oil, which is used in the following step without further purification.

Yield = 100%

10 343. N-cyciopentyl-N-[(2,2-dimethyl- 1, 3-dioxan-5-yimethyl]-6-hydrazinylpyridine-3-

sulfonamide
The compound is prepared according to processes 14.1 and 5.2, starting with N-[(2,2-
dimethyl-1,3-dioxan-5-yl)methyljcyclopentanamine, 6-chloropyridine-3-sulfonyl chloride
and hydrazine 'hydrate.

15 Yield: 70%
'H NMR, d6-DMSO, 400 MHz, & (ppm): 8.5 (s, 1H); 8.25 (s, 1H); 8.0 (s, 1H); 7.8 (d, 1H);
7.7 (s, TH); 7.2 (d, 1H); 6.8 (d, 1H); 4.4 (s, 1H); 4.2 (m, 1H); 3.9 (dd, 2H); 3.6 (dd, 2H); 3.0
(dd, 2H); 2.0 (m, 1H); 1.9 (d, 2H); 1.6-1.4 (m, 4H); 1.3 (s, 3H); 1.2 (s, 3H}

20 34.4. 6-{ 4-benzyl-5-0x0-2.5-dihydro-1H-pyrazol-1-vi)-N-cyciopentyl-N-[3-hydroxy-2-
{(hydroxymethyhpropvllpyridine-3-sulfonamide

According to the process described in Example 11, starting with 0.485 g of N-cyclopentyl-
N-{(2,2-dimethyl-1,3-dioxan-5-ylYmethyl]-6-hydrazinylpyridine-3-sulfonamide and 0.242 g
of methyl 2-benzyi-3-oxopropanoate, 79 mg of 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-
25 1-yl)-N-cyclopentyi-N-[3-hydroxy-2-(hydroxymethyl)propyl]pyridine-3-sulfonamide are
obtained in the form of a powder.
Yield = 14%
m.p. (°C) >260
M = Ca4H3oN4OsS = 486; M+H = 487; Method 2: Tr= 2.09 min.
30  'H NMR, d6-DMSQ, 400 MHz, & (ppm): 12 (bs, 1H); 8.8 (s, 1H); 8.6 (t, 2H); 8.25 (d, 1H);
7.7 (s, 1H); 7.4-7.2 (m, 5H); 4.3 (g, 2H); 3.9 (m, 2H); 3.0 (m, 1H); 2.8 (m, 1H); 2.7 (s, 3H});
1.6-1.3 (m, 8H)

Example 35: methyl 3-{2-[5-(tert-butylsuifamoyl)pyridin-2-yl]-3-oxo-2,3-dihydro-1H-
35  pyrazol-4-yl}-3-(pyridin-3-yl)propanoate (Compound 154 of Table I)
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35.1. diethyl (22)-3-(pyridin-3-yl)pent-2-enedioate

To a solution of 15 mL (85.6 mmol) of diethyl (2E)}-pent-2-enedioate in 5 mL of anhydrous

DMF are added, under a sfream of argon, 0.62 g (2.8 mmol) of Pd{OAc), 1.7g
5 (5.56 mmol) of P(OTol); and 5.5 mL (39.7 mmol) of EfzN, the medium is then heated to

40°C and 4 mL (39.75 mmol) of 3-bromopyridine are added. The medium is then heated

for 24 hours at 90°C, and then taken up in 100 mL of EtOAc, washed with 100 mL of

water, dried over Na,SO, concenirated under reduced pressure and purified by

chromatography on a column of silica gel, eluting with a cyclohexane/EtOAc gradient of 0
10 to 10% EtOAc. 9.12 g of diethyl (2Z)-3-(pyridin-3-yl)pent-2-enedioate are obtained in the

form of a yellow wax.

Yield = 87%

'"H NMR, CDCl;, 400 MHz, 3 (ppm) 8.8 (s, 1H); 8.6 (d, 1H); 7.8 (dd, 1H); 7.4 (dd, 1H); 6.3

(s, 1H); 4.2 (q, 2H); 4.15 (s, 2H); 4.1 (q, 2H); 1.3 ({, 3H); 1.2 (t; 3H)

15
35.2. diethyl 2-formyl-3-(pyridin-3-vl)pentanedioate
The compound is prepared according to processes 21.2 and 14.2, starting with diethyl
(2Z)-3-(pyridin-3-yl)pent-2-enedioate.
Yield: 18%
20
35.3. methyl 3-{2-[5-(tert-butylsulfamoyi)pyridin-2-yil-3-ox0-2,3-dihydro-1H-pyrazol-

4-yI}-3-(pyridin-3-vl)propanoate

According to processes 22.5 to 22.7, starting with 88 mg of diethyl 2-formyl-3-(pyridin-3-
yl)pentanedioate and 74 mg of N-tert-butyl-6-hydrazinylpyridine-3-sulfonamide, followed
25 by free-drying of the compound obtained in the presence of 1 eq. of 0.1N HCI, 17 mg of
methyl 3-{2-[5-(tert-butylsulfamoyl )pyridin-2-yl]-3-ox0-2,3-dihydro-1 H-hyrazol-4—yl}—3-
(pyridin-3-yl)propanoate hydrochioride are obtained in the form of a green lyophilizate.
Yield = 17%
m.p. (°C)=146
30 M= CyHasNs0sS = 459; M+H = 460; Method 2: Tr = 1.19 min.
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'H NMR, d6-DMSO, 400 MHz, & (ppm): 12.5 (bs, 1H); 8.8 (s, 1H); 8.7 (bs, 1H); 8.6 (d,

1H); 8.4 (bs, 1H); 8.3 (d, 1H); 8.2 (d, 1H); 7.9 (s, TH); 7.8 (t, 1H); 7.6 (s, TH); 4.3 (¢, 1H);
3.5 (s, 3H); 3.2 (m, 2H); 1.0 (s, 9H)

5 Tables | and Il below illustrate the chemical structures and the physical properties of a

few examples of compounds according to the invention.

Table | illustrates compounds of formula (f) according to the invention in which R
represents —SO,-NR3R4. These compounds are referred to hereinbelow as compounds
10 of formula (I).

Table Il illustrates compounds of formula (1) according to the invention in which R is as

defined in the said table. These compounds are referred to hereinbelow as compounds of

formula (I").
15
Tables | and Il below iilustrate the chemical structures and the physical properties of a
few examples of compounds according to the invention.
in these tables:

20 - in the “salt” column, “-" represents a compound in free base form, whereas
“CF,COOH", “HC!” and “Na” represent, respectively, a compound in the form of the
trifiuoroacetic acid salf, in the form of the hydrochloride salt and in the form of the
sodium salt;

- in the other columns, “-” means that the substituent under consideration is not present

25 on the molecule;

- . Me, Et, n-Pr, i-Pr, n-Bu and i-Bu represent, respectively, the methyl, ethyl, n-propyl,
isopropyl, n-butyl and isobutyl groups; '

- PhandBn represent, respectively, the phenyl and benzyl groups;

- the “m.p.” column indicates the melting point, in °C, of the compound under

30 consideration;

- the peak MH® identified by mass spectromeiry, and the high-performance liquid
chromatography analytical methods used and detailed previously, are indicated,
respectively, in the “LC/MS” column and the “Method” column.
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The compounds according to the invention underwent pharmacological trials in order .

to determine their properties, with, in particular: .

- an in vitro test of direct measurement of stabilization of the protein HIF1-aipha, a
tfranscription factor constitutively expressed in cells but degraded under normal
oxygen conditions by the ubiquitin/proteasome system;

- a functional test for measuring in He3pB cells the secretion of VEGF and EPO,

which are two markers of activation of HIF 1-alpha in hepatocytes.
These two tests are described below.
1._Measurement of the stabilization of HIF1-alpha in HEKEA cells

1.1 Obiect
HIF is a transcription factor involved in the adaptation of cells to hypoxia. This

transcription factor is at the minimum a heterodimer formed from two proteins, ARNT
and HIF1-aipha. ARNT is constitutively and stably expressed in cells and the bulk of
the transcription complex regulation is performed via stabilization of the protein HIF1-
alpha. In point of fact, this protein, under normal oxygen conditions (20%,
approximately equivalent to the vaiue of ambient oxygen), .is hydroxylated
specffically on two prolines (proline 402 and 564 for the human protein) via HIF
prolyl-hydroxylases, resulting in the binding of the von Hippell Lindau (VHL) protein.
This binding of VHL to HIF1-alpha then causes the degradation of HIF 1-alpha via the
ubiquitin/proteasome system. Under hypoxia (O, < 5% in the cell tests), the HIF
prolyl-hydroxylases are inhibited, which is reflected by an increase in the amount of
HIF1-alpha protein in the cells. This protein can then combine with ARNT to transfer
into the nucleus and activate its target genes.

Since the genes activated by HIF are involved in the adaptive response of celis to
hypoxia and of tissues to ischaemia, the object is to identify and characterize
compounds that stabilize HIF1-alpha in cells in order to amplify or mimic its
beneficial effect.

Many tests exist describing the indirect measurement of the activity of HIF via
reporter gene systems (HRE-luciferase) or via the measurement of HIF-induced

1 "oNcooo,t co Lo co co
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proteins (for example VEGF or EPO). Furthermore, the only tests that allow direct

measurement of the amount of HIF1-alpha protein in cells are tests using antibodies,
for instance Western blotting comprising phases of cell extraction (total lysates or
nuclear extracts) that are consuming in terms of cells and time, thus limiting the
5 compound screening capacity. The object was thus to develop a sensitive screening
test, adaptabie to 384-well plates, for directly measuring the amount of HIF 1-alpha
brotein in the nucleus of cells. This test was established in HEK cells (human

epithelial cells derived from a renal adenocarcinoma).

10 1.2  Test principle
The test is a cell test based on the principle of enzyme complementation, the

enzyme used herein being beta-galactosidase. HEKEA cells are HEK cells stably
expressing, and restricted in their nucleus, mutant beta-galactosidase (omega
fragment, also known as EA) (line sold by DiscoverX). This construct makes it

15 possible to obtain beta-galactosidase activity only when the protein comprising the
Prolabel complementation fragment has migrated into the nucleus.

The protein of interest comprising the Prolabel fragment is in this case an HiF1-alpha
or HIF1-aipha mutated at the two prolines 402 and 564 replaced with alanines, is C-

20 - terminal fused via molecular biclogy (DiscoverX vector sold by Cloniech) with the
small compiementation peptide fragment (Prolabel or ED, about 4 kDa). The vector
coding for the chimeric protein HIF1-alpha_Prolabel is then transfected into HEKEA
cells to obtain stable clones (HEKEA_HIF1-aiphaPLBL).

25 The amount of C-terminal Prolabel-“labelled” HiF1-alpha protein obtained after
treating the cells to hypoxia or compounds that are potentially HIF activators is
measured by adding to the cells a lysis buffer containing a chemiluminescent
subsirate for beta-galactosidase.

30 The measurement of the beta-galactosidase activity -will be proportional to the
amount of Prolabel and thus of HIF1-alpha that has migrated into the nucleus of the
cells.
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Experiments were performed internally in parallel to confirm that the Prolabel

fragment alone was not stable in the cells and thus did not allow any activity to be
measured.

5 13 Protocol
1.3.1 Experiment plan

1) Inoculation of the celis on DO

2) Adherence for 24 hours under normoxia

3) Preparation and addition of the products (Biomek 2000 and FX) on D+1
10 4} Incubation under normoxia for 6 hours

5) Reading of the plates (by Iuminescenée)

1.3.2 Inoculation of the cells

The cells are inoculated with Multidrop in white, opaque-bottomed 384-well plates
15 (Greiner ref 3704), in 30 yi of culiure medium (1% FCS) at 10 000 cells/well (cell
plate).

1.3.3 Treatment
. Preparation of the dilution plafe (DL plate)

20  The test products are prepared at 3 x 10% M in 100% DMSO and then diluted to 3 x
10 M in medium containing 0.1% FCS (10 ul in 990 ul of MEM). They are then
deposited by hand into column 12 of a round-bottomed 96-well plate (200 pi of each
compound) known as the dilution plate (dl}. The complete DL plate of 3 x 10 M to
10" M is then prepared with Biomek 2000 (programme: range of 10 poinis in series}.

25  For the references and controls, 100 ul of DMEM containing 0.1% FCS are added to
column 1, 100 pl of Deferoxamine 10°M to column 2, wells A B C D and 100 pi of
Deferoxamine 5x10° M to column 2, welis E F G H.

. DL plate distribution in cell plates
3.3 plL are taken from the DL plate by pipetting with a Biomek FX 96 and placed in

30 - horizontal duplicate (columns 1 to 24) in each 384-well cell plate (HEKEA_HEF‘IQ

~alphaPLBL cell plate).

The cells are then placed for 6 hours in an incubator at 37°C (ambient O, 6% CO;).



Ocs) r G") cNi cpr 119 potpew CVCVCIVICIVI. +NW SM - 37 CO 01

10

15

cMO COCvyOo COCL 1... ONl. Thu 0 CMc? 0 10 e CO

WO 2010/076524

124

1.3.4 Measurement of the beila-galactosidase activity.

PCT/FR2009/052691

The kit used is the Prolabel chemiluminescent kit (Ref 93-0001 DiscoverX).

After incubation for 6 hours at 37°C, the cells are lysed with addition of 15 pl of lysis

buffer containing the beta-galaciosidase substrate (19 volumes of Path hunter cell

assay buffer + 5 volumes of Emarald |l solution + 1 volume of Galacton siar) directly

added to 30 pl of medium in the plate. The plates are incubated for 60 minutes in the

absence of light, before reading the luminescence with a Top Count machine. The

EC50 values for the compounds are then calculated with appropriate fitting software

and given in Table lll below.

The activating activity of a compound towards HIF is given by the molar

concentration that produces 50% of the maximum response of this same compound.

TABLE I

Compound No. | EC50 (M)
14 3.8E-06
31 3.0E-06
37 3.2E-06
38 4.7TE-06
39 1.8E-06
42 4.8E-06
43 3.1E-06
44 3.1E-06
46 9.6E-06

1 47 1.1E-06
48 4.3E-06
51 4.4E-06
53 2.6E-06
54 6.4E-06
56 - 2.1E-06
58 5.7E-06
59 1.7E-06
62 1.6E-05
63 9.2E-06
64 4.3E-06
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68 . 1.5E-06
70 3.5E-06
71 5.0E-06
72 7.5E-06
74 3.7E-06
76 2.0E-06
77 4.8E-06
|80 3.3E-06
81 7.5E-06
82 1.5E-06
83 3.3E-06
84 9.9E-06
85 1.8E-06
87 9.8E-06
88 8.8E-07
92 8.6E-07
93 3.5E-07
98B 2.5E-06
1.4 Annex

1.4.1. Maintenance of the HEKEA HiF1-alpha PLBL cells.
The celis are cultured in whole medium (cf. below) in a Flask T225 at 37°C in a CQO,

incubator.
1.4.2. Culture medium for the HEKEA HIF1aipha PLBL cells
DMEM 500 mL
+ FCS 10% (GIBCO 10500-056) 50 mL
+ Glutamine (2 mM final) 5mL
+ Penicilllin + streptomycin (200 mg/ mL) 5mL
+ Hygromycin B (100 g/ mL) 1.1 mL
+ Geneticin (400 pg/mL final) 4.4 mL

2. Measurement of the secretion of VEGF and EPO by Hep3B hepatocytes

'2.1. Object

HIF is a transcription factor involved in the adaptation of cells to hypoxia. Since the
genes activated by HIF are involved in the adaptive response of celis to hypoxia and
of tissues to ischaemia, the object is to identify and characterize compounds that
stabilize HIF1-alpha in cells in order to amplify or mimic its beneficial effect. HIF1-

CDh Z
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alpha was identified following the analysis of the EPO gene promoter, which makes

this protein one of the first markers of HIF1-aipha activation. Moreover, VEGF is also
identified in the literature as one of the main markers of HIF activation. It is for this
reason that measurement of these two proieins was selected for characterizing

compounds that are HIF activators in Hep3B cells.

The object was thus to develop a sensitive screening test, adaptable to 96-well
plates, for directly measuring the amount of VEGF and EPO in the supernatant of the
Hep3B cells (cells derived from a human hepatocarcinoma) in response to the
potential HIF activators.

2.2. Test principle

The test is an ELISA test for measuring VEGF and EPO in the supernatant of Hep3B
cells treated under hypoxia or with deferoxamine as controls or with the potential HIF
activators. The test was adapted to a 96-well piate, allowing greater compound
screening capacity.

2.3.  Protocol
2.3.1 Experiment plan

1) Inoculation of the cells on DO

2) Adherence for 6 hours under normoxia

3) Preparation and addition of the products (Biomek 2000 and FX)
4} Incubation under normoxia for 18 hours

5) EPO and VEGF assay in the supernatant on D+1

2.3.2 Inoculation of the cells

The cells are subcultured into 100 pl of culture medium (10% FCS) in black, opaque-
bottomed 96-well plates (reference Costar 3916) at 30 000 cells/well, with Multidrop.

2.3.3 Treatment of the cells

. Preparation of the dilution plate (DL plate)
The test products are prepared at 102 M in 100% DMSO and then diluted to 3 x
10 *M in medium containing 0.1% FCS (6 pl in 194 ul of MEM). 200 Ul of each
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compound are deposited in column 12 of a 96-well plate. Dilution ranges from

3x10™M to 3x10°M are prepared with Biomek 2000 (programme: range of 9 points in
series). 100 pl of MEM 0.1% FCS and Deferoxamine 5x10™M are added as conirols
to column 3 and, respectively, to wells A,B,C,D and wells E,F,G,H

. DL plate distribution in cell plates
The medium of the celis inoculated the day before into 96-well plates is changed for
90 I of medium containing 0.1% FCS and 10 pl are distributed with FX 96 from the
96-well DL plates to the cell plates.
10
The cell plates thus treated are placed for 18 hours in an incubator at 37°C (ambient
O,, 6% CO,).

2.3.4 EPO and VEGF assay
15  The supernatants (80 ul) of the Hep3B cells in the 96-wel! plates treated with the

potential HIF activators are recovered with a muliichannel pipette for simultaneous

assay of the VEGF and the EPO by ELISA according to the supplier's instructions

(Kit EPO Mesoscale (ref K15122B-2)). The EC50 values for EPO and VEGF of the

compounds are fhen calculated with appropriate fitting software and reported in
20  Table IV below.

2.4,  Annex

Culture medium for the Hep3B cells:

MEM + Earles (GIBCO 310095) 500 mL
25  +10% FCS (GIBCO 10500-056) 50 mL

+ Glutamine 2 mM final 5mL

+ 1% non-essential amino acids 5mL

3. Results

30 The activating activity of a compound with respect to HIF is given by the
concentration that produces 50% of the maximum response of this same compound
in Table IV below.

TABLE IV
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conpounds according to the invention underwent pharmacol ogical trials in
order to determine their properties, with, in particular: - aninvitro
test of direct neasurenent of stabilization of the protein H Fl-al pha, a

transcri pty nstitutively expressed in cells 'ﬁéﬁ é@Hder
nor mal SOXY}gggbiglgglb??%ns by the ubiquitin/proteasone s@gﬁ-{a ﬁg@gz
functional test for measuring in He3pB cells the secretion of VEG and EPO,
which are two markers of activation of H Fl-al pha in hepatocytes. These two

tests are described below. 10 1. Measut&hent of the stabilization of
H Fl-al pha in HEKEA cells 1.10bject HIF is a transcription factor involved

in the adaptation. Torhpolmd NS, [WESKERO (M) S. [T 2BESH MEGPMM) 2CT O] is at the
m ni mum a het er Od! met—tor-rred—t PPELO P! oternsy_ARNT 15 and—HFL- al pha.
ARNT is constitutipehly—and-staply—expressed—inreelts—and—the—bu k of the
transcription com 140y regul at| w'“\ETQB perfornmed H‘Eéqsahi |ization| of the
protein H Flal pha.{3n_point of [3-46106 this protefn. under normal| oxygen
conditions (20% &j®4r oxi mat el yj®gH7val ent to the val ue of anbi ept oxygen),
is hydroxylated spexnfically om.bemeprolines (proline 402 and 564 for the
human protein) viag@lk 20 prol y{ pByf oXyl ases, [[esulting in the| binding of
the von Hippel | Lipgao—{vH)—p » E’l’ldé This—binging—of —VvH-—toH1- al pha
then causes .t he degfadati-eon—ofFFi—alpha—vi-a—the_ubi-qui-ti-h/proef easone
system Under hypodt2a (02 < 5041-AE108 cell tesddPE-0i0 1y
prol yl - hydr oxyl ase3ar e i nhi bi {B8E-0fhich is ref|ifd&® by an incfease in the
anount of HI Fl-al pl## protein i M.BBd6cel | s. Thi $2@Es@&i n can t hep conbi ne
with ARNT to transffiggr 25i nto theopwy eus and aghj2gage its targef genes.
Since the genes acfijvated by HiFgglgg | Nvol Ved 1|B gglgs adapti ve response of
cells to a8 1.1E-06 1.9E-06

51 3.0E-07 4.0E-07

53 9.0E-07 3.2E-06

54 4.5E-07 3.0E-07

56 2E-06 2.5E-06

58 3.2E-06 3.6E-06

59 8.1E-07 6.8E-07

62 9.0E-07 1.0E-06

64 1.4E-06 2.4E-06

68 4.0E-07 5.0E-07

70 2. 7E-06 2.9E-06

71 1.6E-06 1.6E-06

72 1.0E-06 1.7E-06

74 3E-07

76 2.0E-07 2.0E-07

77 1.4E-06 1.3E-06

80 4.0E-07 9.0E-07

81 1.2E-06 1.9E-06

82 1E-06 1.2E-06

83 1.4E-06 1.3E-06

84 2.9E-06 3.3E-06

85 2.5E-06 2.5E-06

88 3.0E-07 4.0E-07

92 5.0E-07 5.0E-07

93 4.0E-07 4.0E-07




hypoxi a and of tissues to ischaema, the object is to identify and
characterize conpounds that stabilize H Fl-alpha in cells in order to
anplify or mmc its 30beneficial effect. 122 proteins (for exanple VEG-
or EPOQ). Furthernore, the only tests that allow direct neasurenent of the
amount of otein in cells are tests using Rk %

i nst ance V@IC%:%P%@%??%M conpri sing phases of cell ex'??%ctl on {ﬁ)a/% %91
-lysates or nuclear extracts) that are consunming in terns of cells and tine,
thus limting the 5 conpound screening ciacity. The object was thus to
devel op a sensitive screening test, ada ble to 384-well plates, for

directly meapiy tdpdur@s %ﬂ@é’rﬂﬁw q& ﬂlr& E;%e.adamﬂaptrms%éﬁuséa fbhmerbt@%)éwﬁorpf)f
cells. This test vvas est abl i %rﬂ n HEK cell’s
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e
derived fronNgdiFFRSMS A menig i aif"é"st(” n?%%l BF H%Ea‘ES&gPt'% a
cell test bafewron the principle of enzyne conpl enentation, the enzyne used
herei n bei ng bet a- gal act osi dase. HEKEA cells are HEK cells stably
expressing, and restricted in their nucleus, nutant beta-gal actosi dase
(onega f agnimis, astesding tmanother Al Fspicte, 3 elibjediyof DissinwenioN)is MEdicaMeotst r uct

makes it 15%&%%&%& ag%fd Bu{?&t& fahast pz gesh_ agdition ts&ﬁ%‘e)’ee fh the
protein conprising | erentat i on fragnent rated into
t he nucl eus. Phﬁﬁ@a@?lﬁ*@é'iym‘?@ﬁptﬁhlﬁ@@s@ t%ﬁ?ﬂ‘i’@ﬂﬁ‘gﬁf‘ﬂ@uﬁ@ﬂl abel fragnent isin
this case an HI Fl-al pha or HI Fl-al pha nutated at the two prolines 402 and
564 replaced_w th al ani nes C 20 term.n fused via nplecul ar bi o] ogy
(Di scover X vE® Brerdiond! *‘tﬂ/relﬂt%%ff’e% Hﬁaﬁmﬁt"ﬁ%"ﬁz CQRRPFULATRI RIS %PP'ES‘HC";H?&Lt i de
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Pr ol abel - Iabelled HI F1- aI pha protein obtained after treating the ceIIs to

hypoxi a or ¢ I t

adding to th@qgc}'gl %Cérﬁ@i‘t? gﬁ r%?letﬁ&tg %lflt!ac?/#lén&%pg%%ﬁ "Fé m neéce‘nti subst rat e
for beta-gal %@“ﬂ%@rdééeca@ewuﬁéa@ﬁ@%ﬁ%nt‘s@ﬁem% Heihd dwdcliedpdLaediac
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any activi tyaﬁooa@% asured. 51.3Protocol 1.3.1 Experinent plan

1) Inocul ation e cells on DO 2) Adherence for 24 hours under nornoxia
3) Preparation and addition of the products (Bionek 2000 and FX) on D+1
104) | noypat fQndURdataRORTREAnOind: BBy uBERLIRoSlmbRBbRNSS HPY

| um nescence) I nocul ation o | s are i'nocul at ed
with Milti dr@JﬁU‘PWWF@ d‘é%%ﬁ?ﬁeﬂrb'ﬂt @%ﬂ%"é' Q@Qa%@l Pf B?%P@%%(@%l%@f” Pef

3704), in 30otAbr@de, Gnktataenmie br Winedfamem foatprdrﬁotﬁgoclcahia&/owrlag@ﬁgl for
plate). 1. 3 reat a

aration f the dilution | at
The t est " pr oIRHEEdr Bo roshasaal CaarepsentaPrirtood, BRREFANG ChAaatHg ut ed
to 3 x 10-4 Mnenalrfwj:juemoodmom,mrngn@dldﬁmmsédﬂbrphe iporp@9€ opbbtamindg@Wod They
arethe ep; 0 pl ate
(200 pl 5t chane&nsh AR telrahugshe Roess ol B HrGRR Nl P oy
plate of 3 xSlma‘éqwrtI@I OI@QGMSUEQGI‘Y)@nC@'IdEﬂ@aﬁﬁdtId/\DMﬂFE mﬂtlmoo (programre
range of 10 points in series). 25 For the references and controls, 100 pl
of DVMEM containing 0.1% FCS are added to colum 1, 100 of Def er oxam ne
10-3M t o col Uifpexompaunds ipttheinigerapeuin uss ewlb%m%@eﬁmwxyomwlw um
2, wells E FofG@ridemid)L plate distribution in cell plates 3.3 pL are taken
fromthgédl plate by pipetting with a Bionek FX 96 and placed in
30hori z al duplicate (colums 1 to 24) in each 384-well cell plate
( HEKEA_H F1- Tledgehadthphunds| mapl ait®)be udatyl irl .n3ard ahBasnimelsefar tbé purpose of

bet a- gal act ogj i Vi i I 1 ym nescent
it (Ret 93 BURE Bl i b contgpr SulordiBllsbie hosth BRRing R AL

cel | s are | yistedventions sieril as gyanialfor ohetl sugdery pe¢ardipnf faspticcemoaiannegatione.

bet a- gal act osi dase substrate (19 volunmes of Path hunter cell assay buffer +
5 volunes of Emarald Il solution + 1 volune of Galacton star) directly
added to 30 pl of nediumin the plate. The plates are incubated for 60

m nutes in the absence of light, before reading the | um nescence with a Top
Count machi ne. The



10EC50 val ues for the conpounds are then cal cul ated with appropriate

fitting software and given in Table IIl below The activating activity of a
conmpound towards H F is given by the nolar concentration that produces 50%
of the maxi mum response of this sane conpound. 15 TABLE Il Conmpound No.

EC50 (M 1 3.0E-06 37 3.2E-06 38 4. 7E-06 3 - 06
75 3. 10 06V 20068240 o om0 47 1. 16-08 48 4 3m 06 RY T BRONO5SST
2.6E-06 54 6.4E-06 56 2. 1E-06 58 5. 7E-06 59 1.7E-06 62 1.6E-05
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These compounds are poteniially usable in man and animals as agenis for

promoting cicatrization or agents for shortening the post-operative convalescence
period.

5 These compounds are potentially usable in man and animals in the treatment of
general fatigue conditions ranging up io cachexia appearing in particular in the
elderly.

These compounds are potentially usable in man and animals in the t{reatment of
10  glaucoma, renal diseases or cerebral diseases of neurodegenerative origin or
otherwise.

Finally, the compounds described in the invention are potentially usable in man and
animals for ireating cardiac or peripheral diseases of ischaemic origin via

15 regenerative medicine in autologous and heterologous approaches using non-
embryonic stem celis or myoblastic cells for therapeutic purposes, whether as
freatment of these cells before administration or as treatment simultaneousiy with the
local administration of these celis.

20  Moreover, the compounds described in the invention may be used, alone or, if
necessary, in combination with one or more other active compounds that are useful
in the treatment of hypertension, cardiac insufficiency, diabetes and anaemia.

For example, mention may be made of the combination of a compound according to
25 the invention with one or more compounds chosen from converting enzyme

inhibitors, angiotensin |l recepior antagonisis, beta-biockers, mineralocorticoid

receptor antagonists, diuretics, calcium antagonists, statins and digitalin derivatives.

According to another of its aspects, the present invention relates to pharmaceutical

30 compositions comprising, as active principle, a compound according to the invention.
These pharmaceutical compositions contain an effective dose of at least one
compound accerding to the invention, or a pharmaceutically acceptable salt of the
said compound, and also at least one pharmaceutically acceptable excipient.
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The said excipients are chosen, according to the pharmaceutical form and the
desired mode of administration, from the usual excipients known to those skiiled in
the art.

5 In the pharmaceutical compositions of the present invention for oral, sublingual,
subcutaneous, intramuscular, intravenous, topical, local, intratracheal, intranasal,
transdermal or rectal administration, the active principie of formula (1) above, or the
salt thereof, may be administered in unit administration form, as a mixture with
standard pharmaceutical excipients, to man and animals for the prophylaxis or

10  treatment of the above disorders or diseases.

The appropriate unit administration forms include oral forms such as tablets, soft or
hard gel capsules, powders, granules and oral solutions or suspensions, sublingual,
buccal, intratracheal, intraocular, nasal and inhalation administration forms, topical,

15 transdermal, subcutaneous, intramuscular or intravenous administration forms, rectal
administration forms and impianis. For topical application, the compounds according
to the invention may be used in creams, gels, ointments or lotions.

By way of example, a unit administration form of a compound according to the

20  invention in tablet form may comprise the following components:

Compound according to the invention 50.0 mg
Mannitol 223.75 myg
Sodium croscarmellose 6.0 mg
Corn starch 15.0 mg
25 Hydroxypropylmethylcellulose 2.25mg
Magnesium stearate 3.0 mg

There may be particular cases in which higher or iower dosages are appropriate;
such dosages do not depart from the scope of the invention. According fo the usual
30  practice, the dosage that is appropriate to each patient is determined by the doctor
according to the mode of administration and the weight and response of the said

patient.

According to anather of its aspects, the present invention also relates to a method for



1. 4Annex 1.4.1. Mintenance of the HEKEA HI Fl-al pha PLBL cells. The
cells are cultured in whole nmedium (cf. below) in a Flask T225 at 37Cin a
CQ2 5i ncubat or. 1.4.2. Culture nmediumfor the HEKEA HI Fl al pha PLBL
cells DVEMBOO nl  FCS 10% (G BCO 10500-056) 50 nL QGutamine (2 nMfinal)5
m. 10+ Pe reptonycin (200 ng/ nm)5 m  Hyge g/
m)l.1 nL ?Qt?@?ﬁs?%oo pg/mL final)4.4 nL 2. Nbasureneé?y6$g$%P
secretion of VEGF and EPO by Hep3B hepatocytes 152.1. bject HF is a
transcription factor involved in the adﬂgiatlon of cells to hypoxia. Since

the genes activated by HF are invol ved t he adaptive response of cells
to hypoxi a afRpteg e sralejogies jindigriediaRove. nhigh C@B’tpr'§§5 ttlee iadistafionnty

charact eri ze, 4RIPOMNES éﬁ%ﬁv&%?é'éfzﬁ é‘c‘Jn'FﬂeuﬁH%olrdh %'tﬁe iRveieRY oFOa
anplify or nlnlc its beneficial effect 26 al pha was identified

fol | owi ng thléhBéﬂi'éP%icgnyoﬂccﬁﬁﬁébE%'tQ@TQOfpr ormt er, which nakes this protein
one of the first markers of HI Fl-alpha actlvatlon. Moreover, VEGF is al so
identified in the literature as one of the main markers-of HI'F activation.
It is for this reason that neasurenment of these two proteins was sel ected
for characterizing 5conpounds that are H F activators in Hep3B cells. The
obj ect was thus to develop a sensitive screening test, adaptable to 96-well
pl ates, for directly measuring the anmount of VEGF and EPO in the
supernat ant of the Hep3B cells (cells derived froma human hepat ocarci noma)
in response to the 10potential H1 F activators. 2.2. Test principle The
test is an ELISA test for neasuring VEG-F and EPO i n the supernatant of
Hep3B cell s treated under hypoxia or with deferoxam ne as controls or with
the potential H F 15activators. The test was adapted to a 96-well plate,

al l owi ng greater conpound screening capacity. 2.3.Protocol 2.3.1 Experinent
plan 201) Inocul ation of the cells on DO 2) Adherence for 6 hours under
nornoxi a 3) Preparation and addition of the products-(Bi onek 2000 and FX)
4) Il ncubation under nornoxia for 18 hours 5) EPO and VEGF assay in the
supernatant on D+1 25 2.3.2 Inoculation of the cells The cells are
subcultured into 100 | of culture medium (10% FCS) in bl ack

opaque- bottoned 96-wel|l plates (reference Costar 3916) at 30 000
cells/well, with Multidrop. 302.3.3 Treatnment of the cells Preparation of
the dilution plate (DL plate) The test products are prepared at 10-2 Min
100% DVSO and then diluted to 3 10 4Min nmediumcontaining 0.1% FCS (6 | in
194 | of MEM. 200 | of each 127 conpound are deposited in colum 12 of a
96-wel|l plate. Dilution ranges from3xl 04Mto 3x1 0-8M are prepared with
Bi omek 2000 (programme: range of 9 points in series).100 pl of MEM 0.1% FCS
and Def eroxam ne 5x10-3M are added as controls to colum 3 and,
respectively, to wells A B CDand wells E;F, GH DL plate distribution in
cell plates The medium of the cells inoculated the day before into 96-well
plates is changed for 90 | of nediumcontaining 0.1%FCS and 10 | are
distributed with FX 96 fromthe 96-well DL plates to the cell plates. The
cell plates thus treated are placed for 18 hours in an incubator at 37C
(anbi ent 02, 6% CQO2).



2.3.4 EPO and VEGF assay 15The supernatants (80 pi) of the Hep3B cells in
t he 96- welyWbotes7epgated with the potential H F acti VRCYIFRRZO®/0528/Er ed
with a multichannel pipette for simultaneous assay of the VEG- and the EPO
by ELI SA according to the supplier's instructions (Kit EPO Mesoscal e (ref
K15122B-2)). The EC50 val ues for EPO ang,VEGF of the conpounds are then
calculated with appropriate fitting Sﬁlr@ re and reported in 20 Table IV
bel ow. 2.4. Annex Cul ture medi um for 3B cells: MEM + Earles (d BCO
310095) 25 + 10% FCS (d BCO 10500-056) + Gutamne 2 nMfinal + 1%

non-essentjal am no acids 500, 0 5 nm 3. Results 30The
activati ng‘{'act i prrﬁfco&reém%q%éwn%{ha BEE%%"(‘ET to HF is given by the

concentrati that produce& 50% of the maxi mum response of this sane
conpound in &l IV b¥Eow, -RABLE |V 128 Conpound No. EC50 EPO (M EC50
VEGF (M 14 3. E—.OM - (20 306 1.1E-06 31 2.1E-06 - 34 9E-07 - 37 1.0E-06
- 38 1'0E-PR? 2.0B\06/~ 42 1.1E-06

o & 7

5 in which

R represents a group -SO--NR3R4, a hydrogen atom, a halogen atom, a group
-halo{C1-Cb)alkyl, a group -CO2R5 or a group -S0,-R4; R3, R4 and R5 being as defined

below;
10
R1 represents a heterocycloalkyl group not containing a nitrogen atom, a group
-W-(C3-C6)cycloalkyl, a group -W-aryl, a group -W-heteroaryl, a group -W-
heterocycloalkyl, a group -W-COORS or a group -W-CONRB5SRS,
(iii) the said aryl, heteroaryl and heterocycioalkyl groups being optionally
15 substituted on at least one carbon atom with at least one substituent chosen

from halogen atoms, groups (C1-C5)alkyl, groups -(C1-C5)alkylene-O-(C1-
C5)alkyl, groups -{C1-Cb5)alkoxy, a hydroxy! function, groups -halo(C1-
. CH)alkyl, a cyano function, groups -O(C1-CS)alkylene-O-(C1-C5)alkyl, groups
-0-(C1-C5)alkylene-NR5R6, groups ~-SO.-(C1-C5)alkyl, groups -NR5R6 and

20 groups -CO.R5, and
(iv) it being understood that when it is a heterocycloalkyl group, the said group
comprising at least one nitrogen atom, this aiom may optionally bear a

substituent chosen from groups (C1-Cb)alkyl,

25 R2 represents a hydrogen atom, a group -{(C1-C5)alkyl, a group -(C1-C5)alkylene-
O-(C1-Cb)alkyl, a group -halo(C1-C5h)alkyl, a group -W-COORS, a group -W-C(O)NHR5
or a group -W-C{O}-NR5R6; W, R5 and R6 being as defined below;

it being understood that:
30 o nrepresents 0, 1 or 2;
o Wis
(iii} a group {C1-Cbh)alkyiene-, optionally substituted with a group chosen from
groups -{CH>)n-CO,R5 and groups -(CH>)n-(CO)NRSRE, with n as defined above
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and R5 and R6 as defined below; or

(iv} a group -(C3-C6)cycloalkylene-,
o R3and R4
(i) which may be identicat or different, represent, independently of each other, a
hydrogen atom, a group -(C1-C5)alkyl, a group -(C3-C6)cycloalkyl, a group -(C1-
Cb)alkylene-0O-(C1-C5)alkyi, én aryl, a group -CHs-aryl, a heteroaryl, a
heterocycloalkyl, a group -W-OH, a group -W-CHOH-CH,0H, a group -W-CO;R5,
a group -W—NRSRB or a group -W-0O-(CHz)n-aryl;
the said groups -(03-C6)cycloalkyl and heterocycloalkyl being optionally
substituted
o on at least one carbon atom with at least one group chosen from -(C1-
Cb)alkyl, a group ~(C1-Cb)alkoxy, a hydroxyl funciion, a group -W-
NR5R6 and a group -W-CO.R5, in the case of the groups -(C3-
C6)cycloalkyl and heterocycloalkyl and/or
o on at least one heteroatom chosen from nitrogen with at ieast one
group chosen from -(C1-C5)alkyl in the case of a heterocycloalkyl
group,
with W and n as defined previously and R5 and R6 as defined below and it being
understood that when R3 and R4 are identiical, they cannot be a hydrogen atom;
(iv) or alternatively R3 and R4 form, together with the nitrogen aiom that bears
them, a heterocycloaikyl group, optionally substituted on at least one carbon atom
and/or, where appropriate, on at least one heteroatom, with at least one

substituent chosen from groups -(C1-C5)alkyl and groups -CHg-aryl;

o RS5 and R6, which may be identical or different, represent, independently of each
other, a hydrogen atom, a group -(C1-C5)alkyl or a group -(C1-C5)haloalkyl,

in the form of the base or an acid-addition salt,

with the exclusion of the following compounds:

4-benzyl-2-{pyridin-2-y1}-1,2-dihydro-3H-pyrazol-3-one

42 4-dichlorobenzyl)-2-{pyridin-2-yi}-1,2-dihydro-3H-pyrazol-3-one
4-{4-methoxybenzyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one
4-(4-bromobenzyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one
2-(pyridin-2-yl)-4-[2-(trifluoromethyl)benzyl]-1,2-dihydro-3H-pyrazol-3-one
4-(4-chiorobenzyi}-2-(pyridin-2-yl)}-1,2-dihydro-3H-pyrazol-3-one
4-(1,3-benzodioxcl-5-yimethyl)-2-(pyridin-2-yl}-1,2-dihydro-3H-pyrazol-3-one
4-{3-methylbenzyi}-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one
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s 4-(2-chiorobenzyl)}-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one
o  4-(4-methylbenzyi)-2-(pyridin-2-yi}-1,2-dihydro-3H-pyrazol-3-one
¢ 4-{3-chlorabenzyl)-2-(pyridin-2-yl}-1,2-dihydro-3H-pyrazol-3-one
e 4-{4-tert-butylbenzyl)-2~(pyridin-2-yl}-1,2-dihydro-3H-pyrazol-3-one
« 4-benzyl-5-methyl-2-(pyridin-2-yl}-1,2-dihydro-3H-pyrazol-3-one
* 5-methyl-4-(1-phenylethyi)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-cne
* 4-benzyl-2-(6-chloropyridin-2-yl)-5-methyl-1,2-dihydro-3H-pyrazol-3-one
e 41 —[4~(diethylamino)phenyl]ethyl}-5-methyl-2-(pyridin-2-yl)—1_ ,2-dihydro-3H-pyrazol-3-one.

2. Compound corresponding to formula (1) according to Claim 1, characterized in that:

R represents a group -SO,-NR3R4, a hydrogen aiom, a halogen atom, a group
-halo(C1-C5)alkyl, a group -CO.R5 or a group -SOz-R4; R3, R4 and R5 being as defined

5  below; '

and/or

R1 represents a heterocycloalkyl group not containing a nitrogen atom, a group
-W-(C3-CB)cycloalkyl, a group -W-aryl, a group -W-heteroaryl, a group -W-
heterocycloalkyl, a group -W-COORS or a group -W-CONR5RS,

10 (i) the said aryl, heteroaryl and heterocycloalkyl groups being optionally substituted on
at least one carbon atom with at least one substituent chosen from halogen atoms,
groups (C1-CB)alkyl, groups -(C1-C5)alkylene-O-(C1-C5)alkyl, groups -(C1-
Cb)alkoxy, a hydroxyl functibn, groups -halo(C1-C5)alkyl, a cyano function, groups
-O(C1-Cbh)alkylene-O-(C1-C5)alkyl, groups -O-(C1-C5)alkylene-NRS5R6, groups

15 -S0,(C1-CbH)alkyl, groups -NR5R6 and groups -CO;R5, and

(i) it being understood that when it is a heterocycloalkyl group, the said group
comprising at least one nitrogen atom, this aiom may optionally bear a substituent
chosen from groups (C1-C5)alkyl,

and/or

20 R2 represents a hydrogen atom, a group -(C1-C5)alkyl, a group -(C1-C5)alkylene-

0-(C1-C5)alkyl, a group -halo(C1-C5)alkyl, a group -W-COORS, a group -W-C(O)NHRS

or a group -W-C(O)-NR5R6; W, R5 and R6 being as defined below;

and/or

n represenis 0, 1 or 2;
25 andfor
Wis
(iii) a group -(C1-C5)alkylene-, optionaily substituted with a group chosen from
. groups -(CHz)n-CO2R5 and groups -(CH)n-(CO)NR5SRE, with n as defined



4. 0E-07 4.0E-07 129 The compounds according to the invention may thus be
used for tWO poep@7acen of nedi canents, in particul ar PET/RRIEY/SS524 are
activators of the H F transcription factor. 5Thus, according to anot her of
its aspgct?,fa stuegT)of t he in;gption islge?LcanePts_tEat conprise a
conpound of formula , or an additionga ereof wi a
phar maceut | cal ly aCC%RJ?%lnS I'\"iqﬁén% IQé a& pgfincq%rg)e?o%]%rpf . forml a .(0: The
invention also relates to a pharnaceutical” comnmposition conprising a
Cﬁnpound gpoflr©nnulmgfmgfanbﬁf?wm?mfﬁgmﬁe presegt ingenfion,to[ a t
phar maceut j ¢ y acceptable salt o i s compound, and al so at |east one
pharnaceut?%@?ﬁy accept abl e exci pient. These nedi canents find their
the&apeutiﬂlﬁﬁamxaecialIy iﬂ treatn?nt/prﬁphylaﬁis, in pa&picuagr of
car di ovascul ar gdi seasgs, i schaem.a e lower |imbs, cardiac
hout 1o ency. (b ordiogh gleyaaaae Geir diiSen Pissel repSHMEBLRR lh na
pectoris or myocar dialhydrgencitorana gouer-{OsChailoti s gralp dkssCa)tydmikygean ¢
origin, pulnmnary hypertensj an t hal ogy caused b artial or tota
vascul ar occl usi on i@[OH%n'@h%&%?’ﬂrﬁqeéé'@gﬁ@@@%nﬁﬂ @Qﬁ’eﬁt érdgff)sbé%’%'t%ei r
t herapeuti c use in thseiongdtaisstéropyapdibyl axgreup FWeDHUE graup e CHOHICEe@Bes or
in cerebral diseases_of ne nerati v Lgin or oth i and anaem a,
of & medi canent for BEEHBIGCR R vEobeaReR Beg Rrlbr AR g "t e
post - ojger ati ve thenwsaidesgrense @8-08)cyoloakkylmeatidc dreterboyaivalkyt ebding g opliomediyl
fatigue cond|t|0Q§.t§%ta medi cament used for the purpose of obtaining blood
25in the contex?18¥u ot ransfusi ons necessary follow ng naj or surgical
interventions such as onanilealst one civboh atum gith yaf least ear gloag chesendtond -(@r1-
fhe. treatment / prophyl abPRIBN ardene 2 BEoMSEY BINBBUNLLNA o S0k Wood
in man and ani mal s for NRER@@hpos erodip oW-80RHginbti@odasen of Hike apoipx t(O3f
aut ot rgnsf usi ons neces ol,] pwi major surgical interventions such as
crani al® or chest sur gei%r)éﬂ;k@gﬁyg?réfwetﬁ’gh’ﬁ?%ky&g"%?ti c operations. 130
These conpounds are @otoanit ebstyonks ableeodtom nerpsem droan infigen agithage kiast bos
pronoting cicatrization or ents_for ni. N he post:operativ
co_nva: es_cen;:ﬁ pteri o;j. @g%@;gﬁ%sgﬁp%?m]g's&?ggés%@fl’ed_ fhg?IF eugfaﬁ! t?rﬁ(”ﬁf;g??"ﬁ’ﬁd
animals in e treat merowyf general fatigue conditions ranging up to
cachexi a appeari| in particular in the el I These conpounds are
potont i al 1y ueabfiow A Bs.deingl piebio S e pie R A iTBre SOEPANUNRTS enal
gi seials’ms ;)L c’er@ﬁe@étg@tj Rﬂawasrl; R ameRdsledaurticall iheg camn'.cgibte ad:yda:ltgleeranbrﬁﬁl. _
inally, e coppounds descri i n inyention. are potenti able in
-t ani el SWor O ST TS BLRE forst ainer i e BTLEEH ofpm et o
origin via 15 regeneni iy heterotycioatkyl graut aptgelly sutdtitueidennl stglust one

appr oaches usi ng non-epbryoni c emcells or .myoblastic, cells for .

hor apeut | o pur posescarAEREN Sadof kT aRRRiaEnaa AT et 8% btsrHtom, with

admi ni stration or asatt least orstsubstitit asheears Ifpnwighdups heCl- @5k damdngsiupat i on
of the cells. 20Moreover., the conpounds described in the invention may be
used, one or, if ne "@¥}y, in conbination with one or nore other active
conpounds afér are useful in the treatnment of hypertension, cardiac

i nsufficienc di fes.and anaem a,. For a e, nmention nmay, b de of
e conbi nas Rab Kb GOISDRY et ST repBRgin REHERHer Y Gheach

nmor e conpoundshet@BRoddroatonn B\GesUp 400 1-9O553IKe ot 8lgrdlpt-0C 5-Co3gaKyensi n | |

receptor antagonists, beta-blockers, mneralocorticoid receptor

antagoni sts, diuretics, calciumantagonists, statins and digitalin

deri vag( ves. Céngaurdi ofdorhula(iphdvarding td ¢ithenspCrirss 1tdne 2)cRs@bierizdatyianhatam

rel ates to _pharnpceutica onposi tiqn i sing, as Lye principle,
L CompouncrBEERE g6 PR B anue TR TP RUc Lot e E 9Pohe
cont ai n an-S&.fRL Witk R3dR4andR54s d«fmetl irCaimanpound according to the

i nvention, or a pharmaceutically acceptable salt of the said conpound, and

al so at | east one pharmaceutically acceptable excipient. 131 The said
exci pi ent s4a.acempdiesiat forattn( Padtgrding tohenydrer srelisitisi Rl 3, ichamefged inahate®i r ed

node of_ adm ni stration 0 usual _exci pi,ent nown tqg.those skilled in
The arts *SPsRbgarpha e RIS o B Min Be A S el BRI A% on o
oral, sublingual, subcutaneous, intramuscular, intravenous, topical, |ocal,
intratracheal, intranasal, transdermal or rectal adm nistration, the active
principle of fornula (1) above, or the salt thereof, nmay be adm nistered in
unit admnistration form as a mxture wth standard pharnmaceuti cal
excipients, to man and animals for the prophylaxis or 10treatnent of the
above disorders or diseases. The appropriate unit adm nistration forns
include oral forns such as tablets, soft or



hard gel capsul es, powders, granules.and oral solutions or suspensions,

subl i ngual W@Qgcpaj()?esmrat racheal , intraocul ar, nasal angTrFngj{m/a)@zsm
adm ni stration forns, topical, 15 transder mal , subcut aneous, intranuscul ar

or intravenous adm nistration forns, rectal adm nistration forms and
i npl ants. For topical application, the W’rpounds according to the invention

may be useg é(gs}f' %grgfef 8els @fggcg}df@tg rone%ﬁl'c%t%s 1,t0 3 ﬁﬁ%’r@{g@ gjn[' ﬁrﬂjl e,

a unit adnini ton Form according to't
tabl et for nepmyntscaﬂwdrmntdmnfmhhlogmmgtoovammmmgto(m@mmm sagroop dCQgRE 0

t he |nvent| on So rpscarnel | ose6.0 ng Corn
starch1l5.0 rr%grggig-ﬁ@%ﬁ%ﬁ%pﬁ‘t fﬁggég? dd"s]el&;a%'SPrrg Magnesi um st earate3. 0
ng There may be particul ar cases |n mhlch hi gher or |ower dosages are
approprd at such d not art from gh of the |nve ti.Qn.
Aobor g, TeTHETEIR TR D, AbrelrEP B any BT S 48R, b R f B 8 s
patient i szscéeittasmuaﬁabfhte atbra mltiraﬁ)poatamquhyn@neo the m)de of adm nistration
and the wei ght and response of the said patient. 132 treating the

pat hol ogi es i ndi cated above, which conprises the adm nistration, to
patient, of. @mmacﬁdrelcctfifumtdmw aod:oraangmmrpnwode acm:d's ngtot& dhiaemctenizedtn thai or

a pharnace |ca t abl

2070/ 0765 besiTRIS & OB RY oL ieLE ShF BrieinliGa, ireaen Risgs orauRHGTen
atS 8r2n R]ZO h%a@g@oakﬁn’a grogp eviearylhal g@@ﬂ--@ﬁh?tbbﬁtylloa %OWHN-WF&dHaH@l JGH oup
- n el ow, represents a

het er ocycl %QFRW%% Oﬁ&gf‘g%?’&%féwgag&m trogen atom a group

W V\f‘] C3- C6) cylcl oathls\dajd aryrhetepoarW axid/ hetesocgtioalky! -gvdlpat teiogpbylionally galsstipited

-Whet erocycl o

G St e Eflei oné' pb80 Bion WA it s S BFBupdyinobea ag BrlpgRy atoms,

op:) i ?EI I y%rbﬁﬁsjbst Cftmmhm?u;m (Ce;i‘sﬂ)almmesap(mgig@bg% \ch{(dplsa(Ctl caxlkornea
substituen osen from hal o 3 rou al Kyl 'gg lene-
”(C1- 08 al RyrE oo Sy ARG -GR Rl 2 2Vedo beplian sigHes ool Ealy

fg?cétl i 82) ?F(m@)alhﬁl ofdubs @{t(cai -BBalkytereydiRERE, UroUpO RSO OIS )alkyl, groups

- a e- gr oups

- 0- (C1- 05) Wﬂﬁ%&% %5%2?{? %Ed 502- (01 05) al kyl , groups - NRSR6 and

ﬁOgr oups l—OO|ZESlt baird (mct'érﬁtobd U_ﬁgtﬂ@htaﬂdte@bObétetdwttloamngriotxpi theasaid group
eterocyc oa t he sai rou 0 i sin st_ one.nitr

ntom 1 b sSPRIneagt St e ot PR R Bt oty BhuerEl taeday Pt
(C1- 0l kgﬂqseﬁfﬁ‘aﬁt greumee(mHCS)a&yhydrogen atom a group -(Cl-05)al kyl, a

0 hor a5, e of isBb e Sk el Bro el BNt o B
as ?efl ;tedwbehcm; and RBeWhghumLeb@tdmdcatl tmatdtf{elﬁém, mpr@pnesr&igtmn&bhntlgc obkach o W
is (iii) a grou Cl-0 ene ona su i ith a group
chosen frowﬂﬁt‘gﬁﬁfg'(o IECA "PT (5’"%8@?& Ei&??rt‘(é%g‘%%‘gé with n as
defined above 134 and R5 and R6 as defined beI ow, or (iv) a group

(G- @Cyg %a' X Lﬁcri] eof fo?mﬁ% ﬂ?da(:@grding to Claim 7, characterized in that the said

heterocycloalkyl group represenis a piperidyl group, the said aryl group represents a
phenyt group and the said heteroaryl group represents a pyridyl group.

9. Compound of formula (1) according to any one of Claims 1 to 8, characterized in that

30 R2 represents a hydrogen atom, a group -(C1-Cb)alkyl, a group ~(C1-C5)alkylene-O-(C1-
Cb)alkyl, a group -halo(C1-C5)alkyl, a group -W-COORS5, a group -W-C(O)NHR5 or a
group -W-C(O)-NR5RGE in which W, R5 and R6 are as defined in Claim 1.

10. Compound of formula (I} according to any one of Claims 1 to 4 and 6 to 8,
35 characterized in that R represenis a group -S0,-NR3R4, advantageously in the B position
of pyridine, and in which R3 and R4, which may be identical or differeni, represent,



(iii) which may be identical or different, represent, independently of each

other, a hwibQgeo/oFeepy a group - (Cl-05)al kyl, a group PCEARR0EYO52EDKY!
a group -(Cl- C5)al kyl ene-0-(C1-05)al kyl, an aryl, a group -CH2-aryl, a
het eroaryl, a heterocycloal kyl, a group -WOH, a group -WCHOH CH20H, a
group - WOO2R5, a group -WNRS5R6 or a g.!]%p -WO0-(CH2)n-aryl;

the said gr - - cl,oal kyl and erqcycl oa ing_optio |y
10subst i tu'tnggg%dgﬁ&jlf) ]C%@s/tc)h}? eaéypbogﬁna§8%\ﬁ rﬁuﬁt'td%gégaﬁfyhea %Lﬁ)pft osen
f rom - ( Cl- CE€gyelbdigyl, aagrgupuit-CEhIYENaIG0R1-CS5miky,daroan, & wrctp eOH-arnraup
-WNR5R6 an roup, -WORRS in the of the gr < -, C6) cycl pal kyl
and het er o@?tgiogﬁ?k£f18t§ﬁoc‘f%?§l%ba S R@’Z@é’ta SF?élph"gY@F@?'gﬁfgéhloée@fo R 6‘&1’

ni t rogen WCOBRSta ¢§reas tWNMRERE otg gaupsBROHCHN-4r@l- 05) al kyl in the case of a
:het-e'rog)y_cl@gl ilﬁél grro%g tvvi_th- Wand n as defined previously and R5 and R6 as’
def i ned’ bef SR "ANES'T glrﬁﬁ under stood that when R3 and R4 are identical,

t hey cannot be wahéryRBagdR4adredentlCal, they bamriot bk adtydrigev altgm:Rhdahst R4 f or m

together with the nij.yogen omthat bears [the a heter oal kyl group,

opt onal 1y subsPHel aa0n R4 B, Hiisd Bm bR b AR 40X ioppay &hd

appr opr i at ketemoyadbatkydabéseogreufreinay batoptipnally sbbstitutéeast one substituent

chosen from groups -(Cl- Ol‘:i)Ial ktyl and gr oups - CEE@%# - 250 R5 and , _Whi ch

may be identical or Qi PPeFREST IEFABERAOT JIFLAYERE 9O URC 1AM a

hydrogen atom a group -(&1a5RikyRl& groupr -(81@5aiRoxy( GLhRrbhalfosdtish) a group he

]]: glr {no\?\; n;hgolr)rgzﬁngg: an -\thﬂsﬁg da'ntdI e? rg];rosu%l EW—C%JR%, tlnhﬁ'neeégsleugg t?lrF]‘.. Sr];u;t)sh?(C?;-

4- ?enzyé- 2hl( pyr ib'di n- 2; }CB))eyJ:_io%Hgi Meﬁe@ﬂ:yclogﬂgﬁ,ﬁ&ﬂbr?»- one I

4- (2, 4-di chl orobenzyl)-2- (pyridin-2-y1)-1, 2-di ro-3H pyrazpl - 3- one

(4. et hoxybensy 1) 23, CByt o1 Brtideio HRRY Tom pYicREB 8! ghisaet one

(4-bronobenzyl) - 2- ( pyyroup bhcseyi lfrorh, -2C tHOBYalkyD,- Blihk- fyseadDhb- Ret@deycloalkyl
pyr]:ﬂﬁdi n-2-yl1)-4[ 2-(trifluoronet hyCbenzyl]-1, 2-di hydro- 3H pyrazol - 3-one

4-chl or obenzyl) - 2-( ﬁ&?qui n-2-yl)-1, 2-di hydro- 3H pyrazol - 3- one

, 3- beninashichk Wl RS- 3rdnR6é by s def(rexracdbraing-ty Diaif, Radd hywnieh dHepisadslo: 3- on

(3- mei)hg%benzyl) -2-(pyridin-2-y1)-1, 2-di hydro- 3H pyrazol - 3-one 135

chl or 68 zy1l) - 2- (pyridin-2-yl)-1, 2-di hydro- 3H pyrazol - 3- one

met hyl benzy1) - 2- (pyri di n-2-y1) -1, 2-di hydr o- 3H pyrazol - 3- one

chl orgbenzyl) - 2- ridin-2-y1)-1, 2-di hydrg-3 razol - 3-one _
2 tor - Bl yPHRRG: pPYTlR G decbidie 16 R MparbEskBRged o M. waesaie
4 be {1?(]'1- ihefﬁitoh%ctlaéﬂry(l @yﬁlilgiiépfésey‘lis) a_lpiBezr(EHy?gﬁb’lup;z 3HC11'J; ﬁﬁidaz@ga&u@n@prelsegts a

-net hyl - 4-(1-phenyl e - 2- ridin-2- - - di ro- pyrazol - 3-one

2 benoy. PHEOLHO0R 65y Mectaid B ERnE SR reie S AU STONR. byt aol - 3-one
4-{144- (di et hyl am no) phenynet hy1}-5-net hyl - 2- (pyri di n-2-y1)-1, 2-di hydr o- 3H
pyrazol -3-one,. 2. Co nd cor.espondi nq to formul | ccordi ng .t aim
1, char actﬁ#]'i 98@%’%"%@1#‘”"&% éBr ‘spcé’ Hig go Fgupe %a%%ﬁ%@% g’ ﬁyﬁ’?‘gée?i) g&om
asggl ogen atamagermegnggmé R represér&tg@(gi&u[g%%}ﬂliﬁtﬁR4,8ac@éﬁﬂaQeRc:;LWiR5h@B pasigsPUP
- - R4, : . an ing.as define el ow, and/ or . represents a
het er ?&/c %a‘?’fgwneg ABE A" chcggta(ﬂdn%ﬁgorgmntpggtﬁaléwﬁggé%mt@gsp that bears
W V\§1 c? C6) CmehplaEieltdrocyﬁiogWWouWomtimgally%ugétﬁuth -oWd%ﬁggf\l ggé R%érbcirga?maﬂor, -
-Whet er ocyc) oa ., a group - or.a group - , [ e sai
aryt, hot PRSP APPRGRCPRAD I SRR TP IR LA 9RS" GBP ORI SRR o
on at | easgroope-(CardB)akdtadtgrdups -aH,lapAst one substituent chosen from
hal ogen atons, groups (Cl-05)al kyl, groups -(Cl-05)al kyl ene-0-(C1-05)al kyl,

groups -(Cl- C5)al koxy, a hydroxyl function, groups -hal o(Cl-05)al kyl, a
G 05) Bl kvl oo NRRG, Gt Ut Lo QD Gl 05y al kgl o sane. NHoRG. o

- 0- - a ene- , _groups - - - a , _groups .- NR an
aroups. - OURETCTHAR : 5rdup”IBPRROUR ddk 7B CRRETWEn T PReSaW,  bparaziyl
het er ocycl matghplingr pypolidinye shai HegintstRylesdPIroSigRfipd! dngasie @A BHI rgegn
atom this atom 0 tli onal |y bear a substituent chosen from groups
(C1- 05) al kﬂ?Pfesﬁﬂg}i%‘?hE’%ﬁF@)'ﬂ%presents a hydrogen atom a group

-(Cl-05)al kyl, a group -(C1-05)al kyl ene- 0-(Cl-05)al kyl, a group

e S e Yhourd o feBie By i 6y P of Ll 1 16 73, SHarderdHz24%h that

the group(s) R, R1 and/or R2 comprise the group(s) R5 and/or R6,

4-
2- (
4-(
4- (1
e 4-
4-(2-
4- (4-
4-(3-
4- (
4-



and/or n represents 0, 1 or 2; 25and/or Wis (iii)a group

- (C1- 05) al Wy eoes/076p240onal |y substituted with a group POPARRIOBDSIEIUPS
-(CH2) n-02R5 and groups -(CH2)n- (CO NRSR6, with n as defined 136 above
and R5 and R6 as defined below or (i v)a gr oup (C3-C6) cycl oal kyl ene-,
and/or R3 and R4 5(H)which nmay be idery or dlfferent represent,

o oup. - ( Ca- Cb) oY EPORPUT P Aidrogth ?a‘é@f%ﬁ)@‘ky% BT b,

a group -@#2-aryl, a heteroaryl, a heterocycl oal kyI a group -WOH, a group

- W CHOH CH2CH, -

-WO0-(CH2) n-ar y??%&gﬁéwﬁgﬁggfgﬁ?ds&w@ %c cﬁ%grel%eﬁt g‘ﬁ%&ig ?%‘r“%@% oal kyl
bei ng opt i @hat, Byhydroigst atant, @ct;roum)f(CatCS)ekhsttorcarg;omaﬂﬁd)mamjmlwlt h at | east
one grg}up chosen from-(Cl- C5)al kyl, a group -(Cl-05)al koxy, a hydroxyl
function, a group -W NRSR6 and a group -WOQ2R5, in
t he case o015.tCmmppundps forfrCz (11 5GBrdipg lto &ldiyl 14 mhatastegized yrcthab RieydndandR®r o
on at least 0 e t fromnltrogen with at | east one group
chosen froéﬁe-cggié}b%%ﬁgﬁgﬁ%?(leﬂﬁgk%ase of a heterocycl oal kyl group,

with Wand n as defined previously and R5 and R6 as def| ned bel ow and it
bei ng 20un

hydr ogen aféer%? nﬁ) OWE%%WW%RH%l Veﬂ’@%@ﬁ&%gé%?&%ﬂlrﬁgh t? oge agér’a&%/}m%eﬁlﬂfw%t

ni t r ogen aRaowptelants lmegnoept-ﬁ@mNF&Rﬂebneadwmgealatgm vgtl'oBﬂ andpR4# @saddfiped in

bstitut t t
Ut Tt R ek R0 B A A ¥ R RIS Bsl?
-(Cl-05)al i{pﬂetl@ﬂlchr\gfanlmsreﬁ&séjﬂﬁ-aagwlhp -Vélrealyl @or aIﬁotﬂnMV-Reterwdwlcadwmsagbeusly

i denti cal or ffer resent gen
atom o or G e v SR eSS S gL T 26k shufesrtRg o Yl end iRHE%
formul a (Il)etemqndapn@mun@abhmtm@f CI aims 1 and 2, characterized in that R
represgnts a group -S02-NR3R4, a group -hal o(Cl- 05) al kyl, a group -0O2R5 or
a group -S02-R4 with R3, R4 and R5 as defined in Claiml. 137 5. Conpound
of for nmul a1%.|Qonamumt éif fgmulz (Hraccomiggotb aBly anewf Clairos 3,to dBacrecdaernizeddn that t hat
R represents_a hydrogen atom a halogen atom a group -hal o(Cl-05)al kyl, a
group -0Q2 5 or a group -S02-R4 with R4 and R5 as defined in Claim1l. 56.

Conmpound of f ac 0 o )
characteri zedg)l(iw}I %t{&%l)lasg'%%h Zggt(tlwtﬁlﬁe et@p&{nﬁ ch]gh%rl& " i%gyra%)oslﬁtopgn of
pyridine. 4. §ppHRHLEEzyH-8IEMHR5Lk0-2,8EHEEI1PChyFRolRiy]pPHihe O caloR{iiBcid; O 6,
characterized in that Rl "represents a heterocycl oal kyl group not contai ni ng

a nitrogen sat o4@-craorgrery- S-M\ét(wm-(pgrl(a@}ﬂytimmwwsﬁ raragoieme: W aryl , a group

- W het I I
W CONFSRS, “2%:2{3’%1““ yﬁ’-@o&@f@‘fj L orh SRR RS 00 0L
ts)ﬁiog'?l ?Eteln?ngiﬁ MoSdARRpbh A od sﬁﬂsRaéS JS%acﬁﬁwetﬂﬂ&pé‘r%fnbpﬂ]lsé‘lfdﬁg}d%&rﬁlz-% slgasi- one
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conpl enentatio %f t he anobunt of HI Fl-al pha protein in the nuclei of cells,
preferably HEK cells, after treating the said cells with one or nore of the
test conmpounds, which consists in: 35(a) inoculating the said cells in a
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bet a- gal ac Mgase activity. 27. Test according to the preceding claim
characterized |fn that the test conmpound(s) is (are) chosen fromthe
conpounds rding to any one of Clains 1 to 17.
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{11
in which R is as defined in Claim 1.

10 19. Medicament, characterized in that it comprises a compound of formula (I} according
to any one of Claims 1 to 17, or an addition salt of this compound with a pharmaceutically
acceptable acid of the compound of formula (1).
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20. Pharmaceutical composition, characterized in that it comprises a compound of

formula (1} according to any one of Claims 1 to 17, or a pharmaceutically acceptable salt
of this compound, and also at least one pharmaceutically acceptable excipient.

21. Use of a compound of formula (1) according to any one of Claims 1 to 17, for the
preparation of a medicament for the treatment/prophylaxis of cardiovascular diseases.

22. Use of a compound of formula (i) according to any one of Claims 1 to 17, for the
preparation of a medicament for the treatment/prophylaxis of ischaemia of the lower
limbs, cardiac insufficiency, coronary diseases of ischaemic origin, for instance angina
pectoris or myocardial infarction, arteriosclerosis, strokes of ischaemic origin, pulmonary

hypertension and any pathology caused by partial or total vascular occlusion.

23. Use of a compound of formula (1) according to any one of Claims 1 to 17, for the
preparation of a medicament for the treatment/prophylaxis of glaucoma, renal diseases or
cerebral diseases of neurodegenerative origin or otherwise, anaemia, or a medicament
for promoting cicatrization, or agents for shortening the post-operative convalescence
period, or a medicament for treating general fatigue conditions, or alternatively a
medicament used for the purpose of obtaining blood in the context of autotransfusions
necessary following major surgical interventions such as cranial or chest surgery, or

heart, carotid or aortic operations.

24. Use of a compound of formula (1) according to any one of Claims 1 to 17, for the
preparation of a medicament for the treatment/prophylaxis of cardiac or peripheral

diseases of ischaemic origin via regenerative medicine using stem cells.

25. Combination of a compound of formula (I} according to any one of Claims 1 to 17 with
one or more active compound(s) that is (are) useful in the treatment of hypertension,

cardiac insufficiency, diabetes and anaemia.

26. Uniform test process for the direct measuremeni by beta-galactosidase
complementation of the amount of HIF1-alpha protein in the nuclei of cells, preferably
HEK cells, after treating the said cells with one or more of the test compounds, which
consists in:

(a) inoculating the said cells in a suitable culture medium;

(b) adding the test compound(s) at a suitable concentration in a suitable solvent to the

cells previously inoculated in the said culture medium;
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(c) incubating the said cells thus prepared in an incubator at about 37°C,

advantageousty for about 6 hours;

(d) lysing the cells with a lysis buffer containing a chemiluminescent substrate for
beta-galactosidase;

(e) incubating in the absence of light before reading and measuring the

luminescence, which is a function of the beta-galactosidase activity.

27. Test according to the preceding claim, characterized in that the test compound(s) is
(are) chosen from the compounds according to any one of Claims 1 to 17.



