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Hypoxi a-induci bl e factor (H'F) (H Fla) is a transcription factor that is
constitutively expressed in all tissues. 1This protein was di scovered in
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transcription factor ARNT (formerly known as HIFI [3). ARNT is o
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degraded b q I't1 n-pr ot easone em an can then co
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espect al | vyt AROSRIOIY AN ISR FroSffiriAgeBEL and 643, 2 The

conmpounds according t iresent I nvention-correspond to forrmula (1)
below. R2N211 \N8 0O 1in Whl ch R represents a group -502-NR3R4, a
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r epr esent s5amihees dbigclegeddation followp thﬁ)lnydtr@n’dailon|qﬂgﬂlé1 cnbrt HiFgerreapentvely, ar oup
10- W ( C3- o{ﬁﬁ% 26& K¥: 563 Bf}é’gygﬂ%‘éaz{dé' and 584 %W'@&&@E@%ﬁﬁé’ with 318" SUR) -

het er ocycl a group or a group
hydroxylase (HIF-PHDs or EGLNSs). This hydroxylatlon allows binding of the Von Hippell

Lindau protein (pVHL) associated with a ubiquitin ligase, which results in the degradation

25 of HIF1a or HIF2a by the ubiquitin proteasome system. When the cell or tissue are
subjected to high hypoxia/ischaemia, HIF1a or HIF2a is<no longer degraded by the
ubiquitin-proteasome system and can then combine with the other transcription factors of
the HIF complex to transfer into the nucleus and activate their target genes.

30  Although high hypoxia is the main cause of activation of the proteins HIF1a and HIF2aq,
other inducers, such as insulin and growth factors, may also play a role in their
stabilization, especially via phosphorylation on their serines 641 and 643.

Phenotypic screening directed towards measuring the stabilization of the protein HIF1a
35 and/or HIF2a was thus established to identify the compounds of the present invention.



(1) the said aryl, heteroaryi and heterocycl oal kyi groups being optionally

substituted on at | east one carbon atomwth at |east o

chosen frdﬁ‘@gp&@/@rze’%ﬂn& groups (C1l-05)al kyl, groups E’%ﬁ&?&to t9>b%b691

-(Cl-05) al kyl ene-0-(C1- C5)al kyl, groups 4Cl-05)al koxy, a hydroxyl

function, groups -halo(Cl- C5)al kyl, a cyar,o function, groups

-0(C1-05) al kyl ene-0- (C1-05) al kyl, groups2-0-(C1-05)al kyl ene- NR5R6, groups

- 307- ( C1- OFeaddtipounds aupsdinbiRs R mroskrg irvepton GpRponataformula (ibejowi:t  bei ng

under st ood t hat en it is a heterocycl oal kyl group, the said group

20conpri si RP.at ast Qne ®igrogen atom this atommay optionally bear a
m

substitUent chpsen fr £s (C1-05) al kyl, R2 represents a
hydr ogen atom|la -H05) al kyl , a group
- (C1-05) al gytFenety (CL- kyl, a group -hal o(Cl-05)al kyl, a group -W COOR5,

a group -WC(0O)NHR5 25¢%r & group -WC(0)-NR5RG; W R5 and R6 bei ng as
defi ned bel ow, it~being understood that: o n represents 0, 1 or 2: oWis
30(i)a gr gHRhidHCl- 05) al kyl ene-, optionally substituted with a group chosen
from groups -(0OH2) n-CO2R5 and groups -(CH2)n-(CO NR5R6, with n as defined
above and R5 and R6 as defined below, or 3 (ii) a group

- (C3- Cg) cycl oal kyrlasr%gents%?%g Bbz-NRéRzWra ﬁi?dragyn Beonh, A8 Rblogah afim da GGfarpent ,
represent, i ndeﬁen ent | each ot her, %dr og B3at om
u

- (C1- 05) al ®lo(CHCHI 2 g@po@ﬂ;%p@a g{9pp Réend Rgbemé)as defined

C5) al kyl engs@y( C1-05) al kyl, an aryl, a group -CH2-aryl, a heteroaryl, a
het erocycl oal Kyl , a group -WOH, a group -W CHOH CH2OH, a group - W002R5 a
group -WNR5R6 or a group -WO-(CH2)n-aryl; the said groups

- (C3- C6) cycl oal K?rIre&agemgtaeﬁaeb&y@aélkwlgr&% Ret étmwlﬁmglémtr%gbﬁtaltdrﬂt@@rd@p on
at | east one carbon atomw th at | east one group chosen from - (Cl-

C5) al K |, W4eaGscycoplkab) & kgeyp ahgark od/ 1 9PURcroheterpagioud QWHRSRQVand
a group VH&Q%B?GIO&I |t41§roﬁaswebddseorger@w§ “MEBNRBReCY Cl 0al kyl and

het er ocycl oal k on at | east one heteroatom chosen from

nitrogen with a‘t') I“é%tS%a"é)néthSQ?tﬁFﬁ?%lh@@én hetesegycloekybsyrayrs, | baing tRticpalle of

a hete. rocycl oal kyl,pgtQe8 on%tt@aé{\/o%edcdrsoragtoﬁem%ﬂi|dfars%h@u§bémw chéseand
Re as defined below and it being understood t hat

i dentical, they cdieAbthalngen aimﬁogéwpat@ﬂr%kam safpsa# r@hﬁ?)&)@l%er@r(ﬁm R4
form t509‘3t her Wtd‘jélt@ﬁ ’Erbuﬁ@QFCﬁUBBEIMWt ey d?oxy?ofuhblﬁm éroups -halo(C1-

het er ocycl oal kyl E opt 1 ona E/ substitute ne carbon atom
and/ or, where app Ikt & cyanp Bnclier arownser q@ﬂe@@ﬁkbﬂ'ﬁ{‘eﬂ f(Fl1 -&P)alyhgrodnse

subst i t uent Chose”of A ShRYRAe-NAEREO Y Aldsy LlsBPE 9E )RS pALMRERG and
0 R5 and R6, whic rsa 9) |gen(ta| cal or@rdlq‘%‘/er en repr ese(‘gﬁSlg i ndependent |y

of each 5ot her, aQIF@)-tRSU&QzRét a group - (Cl-05)al kyl or a group

- (C1- 05) hal oal k?fb it Mihd uhB@rsﬁ%@' tH§! PReRfit he neRFdQWoRKyCEHRRUMMESsaid group
4- benzyl-2-(pyridin-2-y1)-1,2-di hydro-3H pyrazol - 3- one
2y comprlsmg at least one nitrogen "atom, this atom may optionally bear a

substituent chosen from groups (C1-C5)alkyl,

R2 represents a hydrogen atom, a group -(C1-C5)alkyl, a group -(C1-C5)alkylene-
O-(C1-C5)alkyl, a group -halo(C1-C5)alkyl, a group -W-COORS, a group -W-C(O)NHR5
25  oragroup -W-C(O)-NR5R6; W, R5 and R6 being as defined below;

it being understood that:
o nrepresents 0, 1 or 2;
o Wis
30 (i) a group -(C1-Cb)alkylene-, optionally substituted with a group chosen from
groups -(CH,)n-CO,R5 and groups -(CH2)n-(CO)NRSRG, with n as defined above

and R5 and R6 as defined below; or



2, 4-di chl or obenzy1) - 2- (pyridin-2-y1)-1, 2-cli hydro- 3H pyrazol - 3-one

4- met hoxybenz 2(pyr|d|n2y1) 12d|hydro 3H r

4- br ono &B A di n- 2- y1l) -1, 2-di hydro- 3H pyrg)z/ol (gjrgﬁ:éé’dbeg/oszem
pyri di n-2- 0) 4-12- (trlfluororrethyl)benzyll-l 2-di hydr o- 3H pyr azol - 3- one
4-chl orobenzyl)-2-(pyridi n4?-y1)-1. 2-di hydre- 3H pyrazol - 3-one

1, 3- benzodi oxol - 5-yl net hyl ) -2- (pyridi 8 2-y1) -1, 2-di hydr o- 3H pyrazol - 3-on
443- met hyl be(igy 13 gibubpyc3-dbleyeloplkyletie2- di hydr o- 3H pyr azol - 3-one 4

2- chl orobenzﬁ’ é"% yridin-2-yl)-1, 2-di hydro-3H pyrazol - 3-one

4- et hyl béhz ) yridin-2-yl)- 1, 2-di hydr o- 3H pyrazol - 3- one

3-chl or obenzyll) - Rhichywdydend@ntich) erldiRerdnt) yehressit- inyemnabntB ofreach other, a

_(4-tert-butyl 1) - 2- 1d di h | - 3-
enzy1- 5- | net RYTSSEN AGF. B Euby-EE B i, Ry P BPeRo ol -

5- net hyd - 4- (1- pospmyssdeyd) €2-CHykiidi an Zan)‘b 2gbiubpy dChh-3H pyar abetercargnea

4-berizyl-2-(6- ﬁgtelro%g/glgzl& ldalgrr]oup WdH agroup w C&'O%‘l ng Bﬁdarg%up V{?%{&ﬁ%

| - 3-one

;1H~_{1 [ 4- (:ji gt hyb@ﬁ_{]uﬁwvmmddﬁ?whb ~B~-O%ChY)-ayK pyri di n-2-y1) -1, 2- di hydr o-
pyrazo one e . conpounds or t he form of
bases or salts, r{ehesaécg nP(?HH%Is @?@F)ﬁﬂuﬂﬁwl )a%ﬂg%%oqyﬁqaihyg Relag pRigpally
sal |bf| ed w Lh aguwmnéd bases, especially phar nmaceut i cal | y accept abl e acids
or bases. They are then referredtoa d|t on salts, of
the in&ntion. These®salh & lgpst OQS\FQFRO&J%BWS‘VW Bt lEpst el WT%Chosenrﬁdom (i
pha][ rriace]ytl cally iacce:gt@@bmyla@d@ro@ut ct1r®5)ambi<ys a)fhyatdxgur fumeticts éf@?tbupallw-
usefu or exanple or or co ou s 0 or

(1) also formpart of t'ﬂ%g'géwaéﬁ HFOUEo%%%ﬁﬂ ﬁ&s %Igém(‘?s)%y
also exist in the for m@é)cw@m@ugad%@@mmw artgorel y in the f orm of
associ ati ons or conbi nation nol, ecul es, or

sol vent. Such hydrat & ¥hat i%ﬂ%&ﬂssh%?@awn’g%ﬁ%%{ fm@f nitrRgeh b8t g‘?tsp?gq'he

vari ougs tautoneric for ngrood dhbeemnmﬂumﬂscefalmrmuh@ daky &l 8 hdt@ooydaityl of
the invention. R H Rgr\oup

with W and n as defined previously and R5 and R6 as defined below and it being
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understood that when R3 and R4 are identical, they cannot be a hydrogen atom;

(i) or alternatively R3 and R4 form, together with the nitrogen atom that bears
20 them, a heterocycloalkyl 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 -CH.-aryl;

o R5 and R6, which may be identical or different, represent, independently of each
25 other, a hydrogen atom, a group -(C1-C5)alkyl or a group -(C1-C5)haloalkyl,

with the exclusion of the following compounds:

e 4-benzyl-2-(pyridin-2-y1)-1,2-dihydro-3H-pyrazol-3-one

e 4-(2,4-dichlorobenzyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one

e 4-(4-methoxybenzyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one

o 4-(4-bromobenzyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one

e 2-(pyridin-2-yl)-4-[2-(trifluoromethyl)benzyl]-1,2-dihydro-3H-pyrazol-3-one

e 4-(4-chiorobenzyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one

e 4-(1,3-benzodioxol-5-ylmethyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one
¢ 4-(3-methylbenzyl)-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one



RN -N R 8 OH 5 Furthernore, a subject of the invention is also a uniform
test process for the direct measurement by beta-gal actosj dase

conpl ementWQ 3 FO76624 anount of H F1-al pha protein in Htel/RFZO0890F691
cells, preferably HEK cells, after treating the said cells with one or nore
t est conpounds, whi ch consists in: (a) inoculating, preferably in 384-well
plates, the said cells in a suitable culgure nmedium preferably 1% foetal

cal f ser um(alzbrcﬁwr&se@ﬁym (F$rlin- 2(;19)1 Q-QﬁHyGEb B yr£5l-3@mePOUNd(Ss) at a

sui tabl e concentration in sui tabl'e solvent to the cells previously

i nocul at ed®i A ﬂﬁ@etbﬂb@wma‘@b’@d'ﬁ‘é’dﬂhﬂnz HhyireBEbPYaZds-9est  conmpounds are

ndi cator &t ARsn0ER AR ECPe SieRapd BReR o P Py Sing t he

cel I s wi t hea4l(ygers-bbiyfearyl Eiipyaidin-Agl)d , 2Kyt ifosdhilpysazeh8-opabst rat e f or

‘bet a- gal act osi,des : . fe) inc ti.ng.,Nn th nce of |ight,
before realdi APE é‘ﬁﬁ'%ﬁm'?'ﬁ@y”[dﬁﬂéé'i’gﬁu%gﬁ'ggggﬂé@ %ﬁk@?b?ﬁgs a function of the
bet a- gal act osifasg- @gtphériy}éthy'l')h@(mlﬂmpﬂs Zidm9dild>l-31@-p§/|@zbllr®one§1vent i on
underwent a screeni n%_test accor di r;’% qsf a:aﬁ‘def %&ed above. 20In the
context of *t heprdZe®rchioreryidingg:v)) H‘ed?ﬂ'égsd'BY erifi-BWaR¥nt P¥hed in the
text, the 1014:%@% wetﬂwahm&)br@é]ﬁll]émpi} Y-mathi- Mﬁ.@ﬁﬂz%qm dmyarlottm b@zol-3-
chlorlne brom ne or iodine a al kyl “aroup: "a linear or
branched, saP0¢-ated ali phatlc group, whi ch may contain 1, 2, 3, 4 or 5
carbon atons (abbreviated as -(Cl-05)al kyI) Exarrpl es that may be nentioned
include, as (i) group -Clalkyl, the neth rou group - Czal kyl,

t he et hyl @%anpca@dmffqmy}%ﬂbmmﬁkw %‘etfﬁ@”ﬁ ﬁ%ﬁs ersqlt§o‘}9%‘ﬁmp°§jf‘%ﬁf as

(iv) gr OU rn%él k‘lzl hadifle RUkk cé@bl%éH s%'hﬂéc?r\hmbué&ibs 960%39@3 ésb)ac@l!yOUp
- 05al kyl e pen or |so entyl group - an al kyl ene group:

li near or nnaarmmlcalyamea able @I‘F'%Péh@seﬁ pey @Ffbﬂ}?”a@f‘iﬂ@r’l R ‘iﬂdg{ﬂ”cﬁ?étﬁy
whi ch y , 5 carbon atons (abbreviated as -(Cl-

Cobt al k?:ien\&e;m?"s %E@aﬂarﬁ%sth% ng(té}nﬁrer{gy be nentioned include nethyl ene (or
-0-12-), ethylene (or -CH2- CH2-) or propylene (-0-12-CH2-CH2- or -C(CH: 02-)
groups; Tr}?se galts QrecCar E%‘g%%bslﬁE)Félb@reoewiﬂYEﬁérﬁ}a%leliﬁ’dallﬁ "a@éh%sdmé 8HdEB0L the

contain on atons, al so abbrevi ated C6) cycl oal kyt
Exanpl es tswéts ofraihen acide ribateine diseivh Ifarexasyrie.JoF BRSNSy dsdaing the cewpaﬁ%t yl
and cycl ohexyl, @ H%Eo f§§, p:ﬁt&Mﬁéﬂ%Kﬁ’drﬁ”e groups: a saturat ed di val ent
cycl oal kyl group, as fined previously, which nay contain 3, 4, 5 or 6
car bordOat ons and whi ch is then abbreviated as - (C3-Co6) cycl oal kyf ene-.
Exanpl es 't omswmrmzfé) g |a‘l§$ee)&§1€?n 'ﬂ?éﬂfoealo? hy BB OB QNEE) Sramely
-cycl obuty ne- cl opentyl ene-"and -cycl ohexyl ene-; - an al koxy
group: a rindhe Farm- swlat@rhs Yheanbinatong| Wil 0@? 80are Waderqaplepdgs or with a
previ ousl 82 8sb WHEALADE! tHEGicholr OUPS

-0-(C1- 05)36(11\@“1@?& (y%/%swﬁ&ﬁoxy, and F|)n parti cul a? as (i) group

-0-C aikyl, the group -Orethyl, as (ii) group -0- C2al ky|, the group

- Cet hyl g | et R orFeFAn! (1Pbiso GoRRRIAPYS thes
(1v) grsoup e(()k/@lalis fal‘&w?n rg g%rﬁéhgaf t’&?uéﬁrw- Q sobut yl o(rp- a ert-b Iq{Jt yl, as
(v) group ingenticaal kyI the group -Opentyl or -Q sopentyl; - an al koxy-al kyl
group: a radl_\i,zcal (p_i f or mul a -al kyl ene-0-al kyl, in which the al kyl
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10 and al kyl ene groups, conprising the same nunber of carbon atons or not
conprising the sane nunber of carbon atons, are as defined }Jrew ous 3/
Exanpl es t WED 2R040/Q07852ént i oned i ncl ude groups PCT/FR2009/052691
-(C1-05) al kyl ene-0-(C1-05)al kyl, with -(Cl-05)al kyl ene- and - (C1-05)al kyl
as defined above; - an al koxy-:al koxy croup: a radical of fornmula
- 0- al kyl ene-0-al kyl, in which the 15al kylsene and al kyl groups, conprising

the same npgiRimefe, Cé“sb@j@ét of thOinveRigH isShbikg éhmlfaaﬁﬁeﬂumeéssoforctaéhmw

are as defined previous| a hal oal k¥ fg an al kyl @Foeﬁ
defined ab®@asurssst |btyuP%té gﬁqutlosidasg camplgmgn '° E{& amays | of B4 IFd e 'Pie
previ ousl yproki@iPinesucltas oticklls, prefaRibly HERCl:dIIQCéftéﬂQregf PR said cells with one
- hai o( Cl1- OE af kyl, with (Cl-05)al kyl as defi ned above, for instance the
trifluor on@rtfﬁwetzétd?oﬁﬂ?u(‘ﬁbb’\’@% GANSPIR®: - CF3) or the group -0-12- CF3;

- an aryl gr QHpinoBulshied, I&re%rmytlhcssgmup R8s, athdi BAId ScelE i & HURBRleaEWiFe AN
exanpl e of aryl groups that 0y ioned is the phen I group;

a heteroaryl grB&gluma PESiEraby. hﬁé?fﬁ?ﬁ@'fgﬁeﬁﬂb(m?‘él?tﬁﬂﬁﬁ S)3, 4 or 5 carbon

atons and conpy h§ding tle et %oﬁr%b@ﬁcﬁ@} 818 suMbIE EohddhtR@o” W%eéhltéb@f@cw&‘ﬁt to
nitrogen atom’ the oxygen atom and the sul fur atom |ndependent of one

another, in suchheaCQUéypr&g'OtJﬂYU@O‘Flﬂﬁiﬁ@|'Béheoﬁa'%°f“iu§?erﬁ? Ut Sreferdhe ther tsh of

them or indepepdapblnisefre aMGe@fiPb A FcEn such a way as to be |dent| cal or
different, when there are 3 of them Mention nmay be nade of pyrid

pyrroi 0 and f() meybatipgo s saidt é‘i"@cﬁ'&ll'soa‘?rﬁ??redaﬁ‘ offt i BAiSAICY %tr |aéPQHH Fltic

al kyl group congwgpﬁ@oﬂsw%r&,ogfe hdQrsy carbon atons and conprising 1, 2 or
3 heteroatons chose rom Oxék 0 nitrogen and sul fur. Mention may be made
azy

especi al | y of(dplypegithgicellpivy ﬁ%/lbUﬁmPﬁ?’UPinmgn?lCheﬁ@%@f?@ﬁ?@ﬂ"éﬂ@ﬁ?’ﬁ?ﬁ@
mor phol i nyl  andpdiaJyfli@yaigiet r ahydr ot hi enyl  groups; - the letters
a, p, sz and 6 around the pyridine of the conpounds of fornula nmake it
possi bl e to i(@kifcubatingnhdn pdg takseacef ot Hightaiefre seadivh acbnyeasiipg #he
first group of gorRAUBASe GRIIEHERRONALIMS dfthd BEEYaRctdslddst abtigh: R
represents a group -S02-NR3R4, a hydrogen atom a hal ogen atom a group
-hal o( C1-05) al kyl, a group -0O2R5 or a group -S09-R4; R3, R4 and R5 being
as defi nedTP@'cBW oY &cording to tHa! In{'/eﬁﬂfoﬁslﬁfa’éﬁmﬂqt@§&éé}ﬁb@ké?;@'alﬁ&’drdi%qgﬁhémt
containing a ni trogen atom a group -W(C3-C6)cycl oal kyl, a group -Waryl,
a group - Westeedefifiegiabogegr oup - Whet er ocycl oal kyl, a group - WCOOR5 or a
group - WCONRSR6, (i)the said aryl, heteroaryl and het er ocycl oal kyl groups
bei ngu%gtl onal |y substituted on 10at | east one carbon atomwith at |east

one subst i tmt@ﬁthatﬁxé ehther BiesaRll IBYRHIoAt Bt UNiges GFenvies -rostienry in they isghdhe

-(01-095)al *811!)\@?& £ ,ggn@g,gﬂ%kyl groups -(Cl- C5)al koxy, a hydroxyl
function, group -hal o( C1-05) al kyl , a cyano function, groups
~0( C1- 05) al kyl eneﬂﬂé@m_@.%lﬂ(%m”grmw& prqreine 95104INeyAtdAe - NRSR6, gr oups
- 502- (C1- 05) al ky{ﬂ%@ﬁ'@'ﬁﬁe&ngr OfdHéRed, %I@%d %r'ﬂ'\ajﬁé(grbbjp,' \F\/hl@ﬁ'rﬁgy
under st ood t hat IS a heterocycl oal kyl group, the said g‘?
conpri si ngeentaindags oA @&rbgléﬁt%%ébbfwl%te@taén{ 5Iﬁ5‘EMUoﬁé?m9|eBé t rgay
subst i 41enpe GAOHERA fn@fndgrQé‘??Bfog% @5/)3%/}(%‘9 m%ﬂﬂ'f 8foup, as (ii) groupRE 2B, W/ENL S
a hydrogen atom a group - | kyl

- (C1-05) al Rtywle@r@moaq (@i)- grgyrar@w y/,athgrnm@vlma?rqp(f@yl gmuRl R (IV) groypolgalkyl,
- W COORS5, r bei ng
s defi s dﬁbq{ Hsoﬁ%%?}é}‘l: bl Irég'glé;ﬁ 4% (Q)JBrouW %Qkyl%%tyl\yr id3peAtyyBap:

- an_alkylene group: a Ilnear or branched "saturated divalent alkyl group as

defined previously, which may contain 1, 2, 3, 4 or 5 carbon atoms (abbreviated as -(C7-

30 Cb5)alkylene-). Examples that may be mentioned include methylene (or —CHy-), ethylene
(or ~CH,-CH,-) or propylene (-CH,-CH,-CHy- or -C(CHjs)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, cyclopentyl and cyclohexyl groups;
35 - a cycloalkylene groups: a saturated divalent cycloalkyl group, as defined

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



andi or 25Wis a group -(Cl-05)al kyl ene-, optionally substituted with a

group chosen from grou (CH2) n-02R5 ' and groups - CH ith
n as defi nd@® 3969/@9§532R5 and ??6 as defined gel 0\5)\r OI(’ (i #?E(&ggb 578?369%
-(C3-C6) cycl oal kyl ene-, 30andior R3 and R4 (i)which may be identical or
different, represent, independentl y of each other, a hydrogen atom a group
-(C1-05)al kyl, a group -(C3-C6)cycl oal ky6, a group

(Elt 05) al Kyizen I I?cﬁﬂ&ﬂkﬂéﬁ@ |<E!>lam;ﬂés athwt , maygbeumeriﬂblﬁecar yicluda Hh ettagioalsr y | |
a heterocycl oa OH a grou

W oooRe. &Yoo NSRBI, RIS B e BYRBEFISR Yy ¢« he sl g
groups - (C3-C6) cyahostkéyl qrond: taeta@tdacyolanqll kiy lwHier trge alixiyl groabl iy asubdsfingdut ed

a on at Ieast,oe arb m w th at
oyl kyl | BeupGRly Sempgsial iy pe metons e R R TngbriRs A L A ana
ﬁetgr oup - lW:QI e ang/m bartiealse =8f() Tgi‘@mﬁ#@%lky(,‘fﬁbgr@ﬁb@%ﬁieﬂm el (il)agrdup -O-

er ocyc a an or east t
nith or)F BSakTn b giontn-OrBleRS (5GPl L Gas v IE STEHS T ier L B Tyeeprosf "
het er ocycl galilydrodp amoc4émw fle Jhé@s iObutylpsOidebutpast fDtemibats | as @ndrdep <dd R6

as defined below and it bein derstood that when R3 and R4 are identical,
t hey cannoto#&Y dheg'aHBgEReaY, g?ﬁ |§qun8/ r alternatively R3 and R4 form

t oget her with thgnRikok@aky 8t tahaaucble@frfsrmlhana/kﬂehamamwyml Whlbkyhe gtkoup,
optional ly substl tuted on at | east one car

D onill alad SRviane Bt OAPTEBARe SRGR PR op shor BRLES Yt St ipada
chosen frogargé Gipsoer (&lcitbdal s aee g:arsouamedcb%kussly Exairiblesr that may be RS

and R6, which may be identical ferent nt |

each 200t h@P"t"H‘eﬁy'B?'B%%ﬁroé{pém( éﬁ‘gﬁjﬁﬂe”? %I(Q)%S%SHIJ‘V? wih 6(83 %'Iﬂﬁene-yano
E)Cl 05) hal galdgg}&w}gstd@ﬁhé@gm usi ?n of the compounds already nentioned
above per se Irst subgroup o npouynds of _the inv n_ is.fornmed
by the conpounds%ii‘fgébﬂh—él@:?—; Wﬂp Oﬁq?rgﬁ‘rl%sgrﬂr]@/%f' 55@3? @d@“'f\lrhgﬁ4 a
group rshal gk né’éh@lah'(yllgro@pQrc@H@nsnﬂ@ZH@sé’rﬁ@Ihumbgf 6lgarb&erRébt eobinbrifitg tHed
and R5 as detfined above. A second conpounds of the invention is

forned by %%QBBWBSWCP@rQﬂ“Sf ?ﬁerﬁ?ldf'(‘ﬁgpl' ‘Wﬁfych R represents a group

-502- NR3R4 or - CliRRalliyt Br %ﬁ: amalk§ingtof a§$iefj@éd ﬁlﬁtﬁ/eabmwt&!)wﬂh thiy Bl 4 or
subgroup of conpounds o invention_is % P{

thrmuia (1§h ?K’gﬁﬂla&mﬁ?@é{?f'@%@ﬁf@"%’sWygﬁﬁrﬁgﬁsgﬁ ! Qeﬁﬁ?'ﬁﬁgg g‘lﬂe HOUWoup
- hal o( C1- OS)abeviLcsikgl, QU (CT2BRIT a8 dbfine® abS0e- o4 IrWtér’ﬁ;eRﬂae&ﬂﬂhd?Bmamyl

defi ned above
group (abbreviated as -CF3) or the group -CH,-CF3;

- an aryl group: a cyclic aromatic group containing 5 or 6 carbon atoms. An

example of aryl groups that may be mentioned is the phenyl group;
- a heteroaryl group: a cyclic aromatic group containing 2, 3, 4 or 5 carbon atoms

and comprising 1 to 3 heteroatoms, which can be chosen from the nitrogen atom, the

25  oxygen atom and the sulfur atom, independently of one another, in such a way as to be

identical or different, when there are 2 of them, or independently of one another, in such a

way as to be identical or different, when there are 3 of them. Mention may be made of
pyridyl, pyrrole and furanyl groups;

- a heterocycloalkyl: an optionally bridged cyclic alkyl group containing 4, 5, 6 or

30 7 carbon atoms and comprising 1, 2 or 3 heteroatoms chosen from oxygen, nitrogen and
sulfur. Mention may be made especially of piperidyl, piperazinyl, pyrrolidinyl,
hexamethyleneimino, morpholinyl and 1,1-dioxydotetrahydrothienyl groups;

- the letters a, B, v and & around the pyridine of the compounds of formula (I)

make it possible to identify the positions of the various carbon atoms.

35
Among the compounds described in the present invention, mention may be made of a



A fifth subgroup of conpounds of the invention is formed by the conpounds
of formul av\ép in which RL represents a heterocycl oal kyI rou not

cont ai ni ngVOR01PEYES24t om a group - W (C3- C6) cycl oal kyI ﬁ%ﬁ%/OW%M

a group -Whoteroaryl, a group -W 5heterocycl oal kyl, a group -WCOORS or a
group - W CONR5SRS, the said aryl, heteroaryl and het er ocycl oal kyl
groups being optionally substituted on af | east one carbon atom Wth at

| east one gbgioup bEBEMEHRRROfE gﬁaﬁﬂ %rnﬂﬂé)m?tn wrierups  ( Cl- 05) aI kyI

groups - (C1-05)al ky Iene 0- Cl 05 '5%%% 5@&8@%%955?@{?% tom dgrrgx I

function, group® reﬁ%ﬁSS(‘@la
- 0( 01- 05) alfeyd EnLS5) &Qg £ Glo ) REl or eggr@upssoglmckapﬁnedddymsanemgllas%fmed
groups - S02- ( 1- 05) al groups -NRS5R6 and groups -0Q2R5, and it
bei ng undePgP¥od t hat when it is a heterocycloal kyl group, the said group
conpri s§ NggARd/of €ast one nitrogen atom this atom may opti onal I y bear a
substituent chosen from groups (Cl-05)al kﬁ 15in whi.ch W gro p

( C1- 05) al kyI eneRdrregregep P {‘@ﬁ?—"‘&?‘@?“ﬂ"o%fp mneh@O'atﬁtﬁ"ﬂ%aMr%?“F@ Tnd $RIP

whi ch may Qg cdetd)bgidalg), o f beL@nt-W-égmgleiipﬁoup' ngeperaeyl yaggg)rﬁgfng-kyl

ot her, dro en atom a grou Cl1-0 or_.a group - (ClL-
Advant ageoﬁ@‘lepoCYPlﬁ@kYie@ @FQS’(P;/’(W %’QC&W oGR 8ipyPr-¥h %&6 'a pi peridyl group,
the aryl (PUptth*aﬁPér?ls ﬁ@féoﬁylméteﬁbmlm@rddm Béﬁﬁge Jﬁ@hﬁlly gittifuted on

represents a pyridyl group. A sixth subgroup the invention
is forhed by tﬁée%rﬂﬁlélﬁ@&mbﬁl’toﬂb‘f"%ﬁtaleﬁ )O’Iens%ﬂ"‘é’ﬁ qsga,f@gbh@lgg% AdSogen

atom a group gltds Opdfldsydikyla @bgw gt@les)%réhlé;@ @OF—C@%&I - Ofbapkyl(cta
hal C1-05) al kyl HR5
3:838 v@ c? 8) %ﬁgxy%hwéﬁ%ctna gieyPRehal? r1§§g)a&‘1yl e o] 6&/@“% §fré>v§%t h

subgroup of compeynes)aRklichb-[CHLERidIgN 'gf‘rouﬁ n@.{g@@y LO5hak KRBRS, Ofroups
formula (1) in which 'R represents gﬁgroup - R4 a vantageously in the
p position 30 (ByrEeiekyl geavesi-NReRE @rd IQSOW% 5w¢h may be identical

or differe eleredyaRalkyR g8 NsAd
gr oup {(CI K]%5) gﬁﬁiﬁﬂhg?ﬁdﬁ_ﬂfé&d@ﬁ%&gﬂ q}{f’gg ’fé;l yjaa y ngﬁH SE R

- (Cl- 05) al kyl ee@nmrlser@lafolsy%ﬂm n'tragﬁrh?wn t%isg#t%psna@lzﬁoaﬁﬂ}ylbe%r vy, a
het er ocycl oal kylose fighP g%up%(g:lc igp.oup - W CHOH CH2OH, a group -WO2R5, a
group - WNR5R6 or a group 2)n awl ; it being understood that: when
R3 and R4 &apé/of dentical they cannot be a hydr ogen atom and that 10

when R3 and/ or R&r@ﬁ%séﬁl@%%dfréd@ﬁ‘ét&ﬁ §§Pc§hp9(©1‘-l@?’o)alk)ﬁ33 GRLE YA nabintylened

het er oc&m oal ky ese grou e optional ly substituted o on at | east

one ca? onOa(tQﬂrrP5)ﬁi|NYh aagropgagglo@%%}a&y g aesermVY-CHRRY EL ISP al e OINFR? oup

- (Cl1- 05) al kpxyroup NBIOXNR5RENW, Imndawb@mgas\&bmeuawd a group -WO2RS5,
in the case of the groups -(C3- C6)cycl oal kyl and heterocycl oai kyl, and/or

o on at | eaB®#/opne heteroatom chosen fromnitrogen with at |east one group
chosen from -f (L 03had kW or 3;n the case of a heterocycloal kyl group,

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

(i) a group -(C3-C6)cycloalkylene-,

30 and/or
R3 and R4
(i which may be identical or different, represent, independently of each other,
a hydrogen atom, a group -(C1-C5)alkyl, a group -(C3-C6)cycloalkyl, a
group -(C1-C5)alkylene-O-(C1-C5)alkyl, an aryl, a group -CHz-aryl, a
35 heteroaryl, a heterocycloalkyl, a group -W-OH, a group -W-CHOH-CH,OH,

a group -W-CO,R5, a group -W-NR5R6 or a group -W-O-(CHy)n-aryl;



10in which W R5 and R6 are as defined above and in which n represents 0, 1
or 2. Advantageously, the heterocycloal kyl group represents a piperidyl
group, theVHD PO10/T@52depr esents a phenyl group arid thé’(ﬁ%ﬁh}gf@5%g9)hp
represents a pyridyl group. 15 An ei ghth subgroup of compounds of the
invention is forned by the conpounds of formula (I) in which R represents a
group - SOe- NR3R4, advantageously in the g position of pyridine, and in

whi ch R3 and Raykordgg t@%ﬁ@@er(c\atéé)cw&wtéﬁ@ene@&vsrolam | WS shRmalp
het er ocycl oal ky| gr oup ionally 'substituted on at | east one carbon atom
and/ or, where apfsMedte, on at |east one heteroatom with at |east one
substi tuent chosen f b0B20E 8RR ORI aABSki U8 YRS Glebndion (o1,
Advant ageously, the said heterocycloal kyl group represents a group chosen
from piperidyl, piperaZehgkyl, reogfsvmsl (RHHCO)pexeIa dydipkylafygction, a group -W-
hexametfiyl enei rni no gr §Rsaa?+a g ylwg;@g% nﬁpthsseayesoﬁt@%mdpsgr(@gp

25 A seventh subgroup npoun t e invention is forned By t

conpounds of fornul a (|<;6)icyplwili<s&an@ hetegcrqyglpegyl d/®1] and/or R2 corrprl se the
group(s) R5 and/or R, J?FEPFea'gpohé bR oA 8o FomanitHget? with G adbiy
or a group -(01-05)hal oa R6, may dent 1 cal
or different, repr esentgroum@ép@emérnm ;(CdfC@aHsml dn Hbee Caéelﬁfdﬁl d‘@éﬁi’fo@)ﬂ‘dﬂﬁ'kyé
group -(C1- 05) al kyl or Q;SOUp (C1-05) hal oal kyl . Advant ageously, R5 and/or
R6 are chosen from éﬁ S)al kyl. 11 defined above and/or R2
represkhts a hyWﬁby\gﬂn@m@ﬁ dﬁfir@dg?f@\wﬁx and BS)aad| R§ ps dgtineshireleis and liybeing

met hyl and/ or R&naeﬁaﬁﬁa@rmtmo\yiso&ra RYGAL Monal, Qh%féﬁmotyggﬁ/ﬁrroﬁéﬁlé'tom
advant ageously wit e said representing a he said aryl
representing a fihenybr aisinativelyRd3s anmgﬂéamﬂweth@rpw@smw@e@ 3i9mithgl beathe
subgt oups defined abgy W r ﬁff‘f‘l&l Battl, @R on &t S8aftohma
part of the |nvent|o{r?1] ﬁ]I‘hélea}ﬁé}c’é IWI gr%ldv&a?ﬂg‘bg%c 3e %Ir on?r'g he p?esgnt

i nventi on, nanel y th@rboomnr&mdloxmhqrpzaqpy@nrmt@lwq an'?ﬁ%tzQﬂel netgrogim f \with

whi ch = oY I
fi 5)alkyl and
3- et hyl - 4R142 pyr| n dy i:%;h/‘reazoIg'ﬁtHgntSC%Onseenbr %m?rf%?s ﬁ }?1 gBr egsrglrjl?s
Ot -CHo-aryl;
and/or

R5 and R6, which may be identical or different, represent, independently of each
20 other, a hydrogen atom, a group -(C1-C5)alkyl or a group -(C1-C5)haloalkyl;
with the exclusion of the compounds already mentioned above per se.

A first subgroup of compounds of the invention is formed by the compounds of formula (1)
in which R represents a group -SO,-NR3R4, a group -halo(C1-C5)alkyl, a group -CO,R5
25  oragroup -SO,-R4 with R3, R4 and R5 as defined above.

A second subgroup of compounds of the invention is formed by the compounds of
formula (1) in which R represents a group -SO,-NR3R4 or -CO,R5 with R3, R5 and R4 as
defined above.

30
A third subgroup of compounds of the invention is formed by the compounds of formula
() in which R represents a hydrogen atom, a halogen atom, a group -halo(C1-C5)alkyl, a
group -CO,R5 or a group -SO,-R4 with R4 and R5 as defined above.

35 A fourth subgroup of compounds of the invention is formed by the compounds of formula

(1) in which R is a substituent of the atom in the B position of pyridine.



t he conpound and ), the conpound: Anong the conpounds of forrmula (I)
that are subjects of the invention, nention nay be made _especially of the

fol | owi ng W 18€652442- chl or obenzyl ) - 5-rnet hyl - 245- (Prcrﬁl:% POREIAyri d
-2-yl11-1, 2-di hydr o- 3H pyrazol 3-one; Acide

644- ( 2- chl or obenzyl) - 3- net hyl - 5- oxo- 2, 5- di hydr o- 1H- pyrazol - 1-yl i pyri di ne- 3-
car boxylic acid; 9

4-(2-chl orobenzyl) - 5-net hyl-2i (pyridin-2-y1)-1, 2-di hydro 3H pyrazol - 3- one;

4- (2-chl b 1) -5-net hyl- 2- 4- i di n-
O e B ol R M B st R

(- 44-(2- ChhwmeRﬂéareé’er(téa{r[e&é’chy%?aa@r ércmprmitfwshmrmg h Ghitrogenydtdra uh gesupl } pr
idin-2-y1) - nmet hyl-1, 2-di hydro-311- P/razol

6-[ 4- ( 2- chww%@ﬁmv)awrn@t hsyPUB oAy, 5%.9{96?0-‘3443?}9503% @ 190PHp. N di e

thyl pyrsi di igs3egdtddl [@8p -W-COORS or a group -W-CONRS5RS,
644- ( 2- chI or obe%lly% R | - 5-0x0- 2, 5g di hydr o- 1H-£))6r azol | pdj N-
phenyl pyri di ne- -the $g|1 @lfyhrhe(tﬁroaryl and heterocycloalkyl groups being optlongly subs? tu é/

6-[4-(2-c rpépf% E'tzé(rk) cgﬁ'bBﬁtJthﬁlﬁﬂPéﬂeast%ﬁ@ bushtirehcRydeaziedm TaobenMtding] (pr

opan-2- yl)pyri | ne- 3- sul fonarni

4- ( 2- chl or@bierz(QAY-CEaket, rq;purz&rf(COpﬁ@eWaP?ror(% -SalalemyarPRs (G 2ak P £ 2- ¢
i hyciro- 3'15 ﬂl:t‘c;‘}] %Ftﬁ.rps haniC1 CS)aIkyl a cyano function, groups -O(C1- CS)aIkerne-

N, N-clieth uor obenz -met hyl -5-0x0-2,5 ydr, o- razol -

li- pyldidi éC3—C§)aIkangfq”p§e-O( 1- CS)alkerne -NRSR6, groups -SOz-(C1 051) kw groups

4-(2-f1 uorgg\fyﬁﬁy rt)’é;R% GRyridin-2-y1)-1, 2-di hydr o- 3H pyrazol - 3-one
4 (2-fluoro enzﬁrg GZril‘meth 1- 245-(tr|fluororrethy)pyrldln 2-y11-1, Zéjl dro 3
H- pyr azol 3- one;it being understood that when it is a heterocycloalkyl group, the’sai

4-(2-11 Uorébli‘ﬁp}ég-lli aP 14t k- AiftBgdd 4idvR! Bé RitGAr Aal rﬁ;ﬂmhbwmbérpwsubsnmanv 1}-

1,2- - dihydro- pyrazol -3-one trifl uoroacet at e;
2- (5- {[(3R3®§9BDB’OELQIPH@‘{@1 BPid. di n- 1- yI]squonyI}pyrldl n-2-y1)-4-(2-fl uor

obenzylq) - 5- metiubnidn 3y @ BYgHoa U‘I@Hé\?ﬁ bn8oPRegroup (C3-C6)cycloalkylene and in
N- et hyll 6-[4-(2-fluor oben;ﬁasf:‘%b p'{) ) g 0X0- 2 % df)rf dr o- )l)ll-l-gr%/ryazol éll ]-N
- phenyl pyrwhich&53ard,Reowaiendeay be |dent|cal or different, represent indepéndently of &a

gi 5“2/ d‘;'oug hgﬂ;%\ﬂybro%eﬁ%ftm' a Srobp~(Pi-e55aidh Br 4 yiuplE ROBInRANMi n-2-y1 ] - 1, 2-

4- (2, 4-di chl orobenzyl)-5-net hyl - 2- (pyridin-2-yl1)-1, 2-di hydr o- 3H prazol - 3-on
e Advantageously, the heterocycloalkyl group represents a piperidyl group, the aryl group

20 represents a phenyl group and the heteroaryl group represents a pyridyl group.

A sixth subgroup of compounds of the invention is formed by the compounds of formula

(1) in which R2 represents a hydrogen atom, a group -(C1-C5)alkyl, a group -(C1-

C5)alkylene-O-(C1-C5)alkyl, a group -halo(C1-C5)alkyl, a group -W-COORS, a group -W-
25  C(O)NHRS or a group -W-C(O)-NRSRG6;

in which W, R5 and R6 are as defined above.

A seventh subgroup of compounds of the invention is formed by the compounds of
formula (1) in which R represents a group -SO,-NR3R4, advantageously in the B position
30 of pyridine, and in which R3 and R4, which may be identical or different, represent,
independently of each other, a hydrogen atom, a group -(C1-C5)alkyl, a group -(C3-
C6)cycloalkyl, a group -(C1-C5)alkylene-O-(C1-C5)alkyl, an aryl, a group -CHy-aryl, a
heteroaryl, a heterocycloalkyl, a group -W-OH, a group -W-CHOH-CH,OH, a group -W-
CO,RS5, a group -W-NR5R6 or a group -W-O-(CHz)n-aryl;
35 it being understood that:
when R3 and R4 are identical, they cannot be a hydrogen atom; and that



47(2/ 1-di chl or obenzyl) -5-rnet hyl-245-(tri fl uoronet hyppyridi n-2-y11-1, 2-di hy
dro-311- pyrazol - 3-one;

4-(2, 4-di C\MQJEBb@/@Z(ﬁ5¥45 met hyl - 2- { 5- R4- net hyl pi per azi nPCT/FR2009/052691
-yGsul fonyl | pyndi n-2-y1}- 1, 2-di hydro-311-pyrazol -3-one trifluoroacetate;
4- (2, 4-di chl or obenzyl) - 2-( 5- 111( 3R, 5S) - 3, 5-di net hyl pi pendi n-1

-ylisul fonyl hoyndi n-2-y1)- 5-ne thyl -1, 2¢0di hydro- 3H pyrazol -3-one; a

6-[4-(2,4-di chlmr.éﬂomzﬁha/oaﬂmeféwhoénommzﬂﬁr ghibygtoapd HQByCaRotiodikyl 1dnd\- et
hyl - Nphenyl pyri di ne- ul f onam de

644- (2, 4- dwqimoey%fwJhysesgrﬁﬁpﬁmay@ecgpaoaa'y PRS- 11- 1- pyrazol - 1-yli - N, N
di (propan2-yQpyri di ng- %‘nsé't' IfeQQlaGhéj@arbon atom, with at least one group chosen from

4- (2, 4-di chl orobenzyl) - 5- met hyl - 2- (5- (pi peridi n-1-yl sul fonyh%ipﬁrl di n- 2- p%lll-
1, 2- di hydr 03H pyr azol - 3(%@5) kyl: 22 GRPY o8- FPiabesped YAy Ih-D PR 1 f

Jor onmetshyl ) pyri di n-2-y 1jy- NR%R@' Mé%‘r@u"b MY COZRS - iR-t1AB&ase of the groups -(C3-
4-(2-chl oro-6-f| uorobenz {54(4- not h%eﬁ[:')l perazin-1-yl)sul fonyl i

th
pyridin-2- y1}-1,2-dih )WWM?%BP'@BQC@H@&‘WW PYiBr oacet at e;

4-(2-chl oro-6-fl uor OQerWAt) reds( 5né [rﬁe?e?éébnﬁcﬁos@nnﬁérhyhlﬁb@@r mlhr\atl ledét] gad f on
yl }pyridi n2-y1)-5-nmet hyl -1, 2-di hy 3H- yrazol - 3-0 -chloro-6-fill

or obenzy1l) - 3- et hyl - 5- @(@UPZCBO%ﬁrhffﬂmo @ﬁlC@?'rk&'zd'F tﬁeﬁfer@fmhéfeﬁwyﬁiﬂai | ne-
3-sul fonam de;

644- (2-chl oro-6-1I uorobenzyl) 3- net hyl - 5- oxo- 2, 5-di hydro- 1H p¥razol 1-A-N-e
t hyl - Nhenipivwijeh W R8-aR$ Bsrdefived above and in WhICh n represents 0

644- (2-chl oro-6-fl uorobenzyl) - 3- net hyl - 5- oxo- 215- di hydr o-1H pyrazol -1- A-N, N

di (propan-2- Apyri di ne- 3- sul f onar ni de;
4- ( 2- chl orAd@ntageerebeiie,BleracyYRIaaiN SpuD. TEBTRENtS & PiRSyifd drpgn the aryl group

yridin-2-y| i hetdroaRf gréupeblegknt idyl
644- ( 2- chl g})%gﬂfz%y ﬂ};"y -r%@hb%g?? S FSﬁf/](r)r gmbl-l- p?rsgz%yn-}l,gr?/ﬁ)p di ne- 3-

car boxyl ate;

444-C Rﬁf&w. SUpBRAIRY &r QoBYIAAl Br e hodic & Forpiea- BHRY caRpburiBe:
4-(4-c Ioroben yl) thyl-2-{54(4-m et erazin-
-yOsul f onyﬁorrpylm(aumyvzuo;an rgprgsenis argfgtm) %&g@ Bgﬁopd\@n@g@ously in the B position

4- (4-chl Or&b@ﬁﬁigle) %d( in v{rl{ é@'ﬁ?ﬁacﬁd ?(45foﬁhr l@eﬂi@rﬁklﬂ\eﬂﬁnmtro en atom that bears
yl i sul fonygpyr -2- - b- hyl - 1, 2- di hydr o- 3H-€|39/r azol 3one;

644- (4- chmeaberipyewcwlqaﬁed asqupsordmaﬂyw ikest en atlepshonggaraan atpomend/eli et h

yl pyri di neg3s3uy] den at legst one heteroatom, with at least one substltuent chosen from
644- (4- chl or%ber@mg{%- rnet ﬁ -5-0x0- 2, 5-di hydro- 1H pyrazol - 1-y11- 1?1- et hyl

- N- pheiy| pgroups e Es)alkvlcm@rﬂrl@ps -CHz-aryl

6- [ 4- (4-chi or obenzyl) - 3- net hyl - 5- oxo- 2, 5- di hydr o- 1H pyrazol - 1-yli-N, N-di (pr
opan-2- y1)pyridi ne-3-sul f onar ni de;

4- (4- chl or AthamageEpusly maiesaid 4BIrarYRealisl ngrouR | ERIISSAFOZy PTMHPn.chasen from g h

ydro Hpyr aﬁ@en Opﬂﬁe\rl_ Byl fhoﬁ'ghd(hhw 9 If?ﬂ'ﬁh’%}\d FreBinBIHytePePifo gréupdi BK the

1H pyrazol an- - y i ne- 3-surfonarnide;
4-(1,1-di oaﬂytwpépf%m? ﬁlp pvh\ésr@myo 5-rnet hyl - 2-[ 5- (pi pendi n- 1-ylonyl

pyri diqjy 2-
A seventh subgroup of compounds of the invention is. formed by the compounds of
formula (1) in which the group(s) R, R1 and/or R2 comprise the group(s) RS and/or R6,
R5 or R6 is a hydrogen atom, a group -(C1-C5)alkyl or a group -(C1-C5)haloalkyl,

or
30 R5 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.

Advantageously, R5 and/or R6 are chosen from groups (C1-C5)alkyl.

35 A tenth subgroup of compounds of the invention is formed by the compounds of formula
(1) in which R represents a group -SO»-NR3R4 or a hydrogen atom with R3 and R4 as



y1] 1, 2di hydr o3H- pyr azol - 3-one; 644-0

, 1- d| oxi dot etrah drot hi ophen- 3-y0- 3- net hy1- 5- oxb- 215-di t i 0-1H 1-
yI | - N-ca. tYW@ RPRAyri di ne- 3- sul f onami de; CB'{T/I’FRZOOQ%I%%J‘]
6-[4-(1, 1-di oxi dot et rahydr ot hi ophen- 3-y1) - 3-net hyl - 5- oxo- 2, 5-di t| ydr o- 1H py
razokl - yl|-NN-di (pr opan-2-yl ) pyri di ne- 3- sui f onam de;
2- 115- et hy1- 3- ox0- 2- (pyridin-2-y1)-2, 3-1cl i hydr olH pyrazol -4-yl | net hyl | benz
onitrile. defined above and/or R2 represents a hydrogen atom or a group -(C1-C5)alkyl,

gn;{ E r5| Irrgt hgd%/agtag)égusly g rXethyI and%or¥{]1) re;z)re?éeg 8rro%pl-W-gP§/ grz a? gFo‘Llprw HeteF1 alry}lbenz

N-et hyl-6- éd%ﬂrt‘la (aa@stlmnwtﬁbeémw hpn@snting arTH hythe Saidedyl 2efredértyigraopHisypyr a
zol -1-yl)- Ehen yl pyri di ne- 3- sul fonam

4-[ 3- (rret HRIWEY ﬁéﬁﬁ%ﬂ%@f@ﬂ%fﬂpr@q‘%@ fIPyHd §4pyr| di n-2-y1)-1, 2-cii hydro- 3H pyr
azol - 3<sone;

h e'&hzi} - 4@2&&3&%&? ﬁ%ﬁe@{bgi’,gb JS?%’%: é%pﬁra{g?yegrh%l corﬁblr%(aquo% alsglfcgln\ir%:I E)grt ]6|f_|;dP -3
6- [ 4- (3- cyigieAzy 1) - 3- net hyl - 5- oxo- 2, 5- di hydr o- 1H- pyrazol -1-yl ] - N-et hyl -
phenyi pyri di ne- 3-sul fonam de; 6-[4-(4-cya

nobenzyl) - 3- met hyl- 5- oxo- 2, 5- dbydr o- 1H pyrazol -1-yl ] -N-eth yl -N-p hen

yi pyridi nen?e S QAR RW are excluded from the present mventlon namely:
5-rnettlyl-2-(pyridin-211)-4-(pyridin-4-yimethyl)-1, 2-di hydro-31-1-pyrazol -
3-one;

3- 1t15| et hylv’i P¥QoATORMAS SRNE-¥yimidyiBpiabyifi-SobEtdywragoR 4 y Ur net hyfi benz
oni e,

4-benzyl- 2 brornopyrldln 2-y1)-5-nethyl -1, 2- d|hydro- x pyrazol 3-one;
6-[4-(2-cy heazy| ) - 3- Jr hy150xo 2 i h ydr o- &-k
-yli-Nethy henyl [0} -&;sulfc}n CHy—

L)

N- et hyl-64443- (2 met hox Oxy) benzy11- 3=n®t hyl - 5- oxo- 2

5-di hydr o- razol -1- y1IvN-phenyl pyri di ne- 3-sul f opanj de;

4- (3, 5-di r fiet hoxybenzy1) - 5- rnet hyl - zww-e y1)+ dicﬂy_dro-Sl-l- pyr azol -
3-one; ’

5-rnet hyl- 444- -CFCr net hy; y}j_)ben< pyri di n- 2/yT) 4, 2- di hydr o- 3H pyra
zol - 3- one; het hyi - et hyl - 4-14- (rnet hyl sul fon{j'l’)benzyll 5- oxo- 2, 5-di
hydro-1 Hp % 0dn-1- yl} N—phenyl pyr gty ne- 3- sul f onar ni de;

4- (3-(2- met hoxyet hoxy) ben ] 5-net} 2-Gpyridin-2-yl
9- di hydr o- 3H pyrr azol - CHam CHy—
4-benzyl-5-rnet hyl- 2- (py n-2-y1) <1, 2-di hydr o- 3H pyr - 3-one,

N-et hyl-613- rnethyl 5- 0x0- 4- (pyr|d|n 4-yl met hyl ) - @, 5- di hydr o- 1H- pyrazol -1-y
1] - Nphenyl pyri di ne- 3-sul f opa

N- et hyl- 61 ntg‘f" hSPIORAUEES - an %S}ﬁ AR A2 PYrigilemy3oline-qfen Pa'PY. 195 BPIRRY - 1-
y11- N phe,@ }e@émsdl ne- 3- sul i onam de;

5-met hyl1l-2- (pyridin- 2- yl)-4-(pyridin-3-ylnmethyl)-1, 2-di hydro-3H Pyrazol - 3-0
ne; 6-(4-benzyl- 3- hy 1- 5- 0x0- 2, 5-di  hy .

H-pyr azol - 1- Bé]@rbﬁb et N dhentlabisli né

N—ethyl 6- [ 3- met hyl - (0 4 (pyridin-3-
pyrazol - 1- 0] - Nphenyl pyr| di ne- 3-sul f onam de;

gn(ez 5-di ngt h%g%%}é&%ﬁ rnet hyl - 2- (pyridin-2-yl1)-1, 2-di hydr o- 3H pyr azok3-

6-[4- (2, 5-di met hoxybenzy1l) - 3- net hyl - 5- oxo- 2, 5- di hydr o- 1H pyrazol - 1-yl kN-et h

yl - Nphenyl pyri die HT-\SULfi)i@(mcde
!
S

Ph_"CHZ

’ hydr o- 1"

o

and

> the compound:



N-et hyl-6-{3-nethyl -44(1-rnethylp
peridin-4- Arnet hyll-5-oxo-2, 5-di hydro-1H pyrazol-
1- y1} - N phHY 20¥1DIQi6524- 3- sul f onar ni de; N et hyl - 6- (3 net GQYIFR2Q)8§022691
[4-(trifluoronethyl)benzyl]-2,5-dihydro-1H pyrazol-1-y1)-
N- phertyl pyridi ne- 3-sul f onam de;
N- et hyl- 6-{3-nmet hyl- 5-oxo0-443-(trifl uoropet hyOGoenzyli -2, 5-di hydr o- 1H pyrazo
| -1-y1l)- N phenyl pyri di ne- 3-sul f onam de;
5-met hyl - 2- (pyridin-2-yl)-443-(trifluoronet hypbenzyl k

, 2- di hydr o- 3H pynaza --one 5-met hyl-2-(pyridin 2 yl)
414 (trlfluororrl [ I]- ,2-di hydro-3H pyrazol-3-one; 16

et hy1- 5- axo- 25- di hydr o- 1H pyrazol -1-y

yridi ne~3-

614- ( 35-di et 4

- N-et hyl - Nph nyI 3= U}\nar ni de:

4- (4- hydr oxy y1) - 5- not hyI pyridin-2-yl1)-1, 2-di hydro- 3H pyrazol - 3- one:

N- et hyl- 644- (4- - hydr oxybe - met hyl - 5- oxo- 2, 5- di hydr o- 1H pyrazol - 1-y11-

Nphenyl pyri di ne- 3- sul f onarni de :

6- (4-{4-[2- (di net hyl am no) et hoxy] benzy1l) - - 3-rnet hyl -

X0- 2, 5-di hydro- 1H pyrazol -1- yl1)-N-ethyl - N phenyl pyri di ne-3-sulionamd e;

6- { 444- - (di r net hyl ar ni no) benzy1] - 3-r net hy1- 5- oxo- 2, 5- di hydr o- 1H pyrazol -1-y

1} - N-et hyl NrRRgné emb%m& fsuhmgrmrmaieare sbbjetetdide dvenydr, dhéntidnyhay e [ 2

(trifluoronethyl)benzy 1% di hydro- 31-1-pyrazol - 3- one;

444- ( diet MpdgesPRE led Qﬁfou‘BW'PHéPH‘PP“Qd?pyrl di n-2-y1) -1, 2-di hydr o- 3H pyr az
ol -3-one; N glb\hiofsHeRE M thA-2p tdtubromethyl)pyridin-2-yl}-1,2-dihydro-3H-pyrazol-

(trifluorornet tkgyl t())enzy W diﬁhyfg(r)(o 1H pyr a)%py_ - }Il Y had

N- phenylpyri dBTQé\BB sul f one m i ds;

6-(4-benzyl-3p di Hﬁéﬁﬂ %-&‘b-@ @0ty I-1-yl]pyridine-3-

N- ( 3- - net hyl bu?@%%@ %P%Q%&ngla ona nde; i Wf &))razo Yilpyridin

443- (di rnet hybaﬂbﬁwﬁl@'ﬁl@@hzyl] 5-met hy1- 2- (pyri di n-2-y1) -1, 2-di hydr o- 31- 1- pyr

azol - 3- one;

6- 1443- (di et AP RROFBBERE S Tae Y st dine2- Yk d 2By Ao P339 3%z of - 1- y11- N

- et hyl N- phanyhpylch@rdm3yisBlrhanarnizigs- methylplperazm -1-yl)sulfonyl]pyridin-2-yl}-1,2-

4-(4-rnet hoxyberi zyl)-5-net hyl - 2- ridin-2- , 2-di hydr o- 3H- razol - 3-on
e: ( y |hydroy3 pyrazol 3—¥ne trlfl(ug oacetate; 2-y1)- y Py

N-ot hy1- 644 (&)Hﬁﬁkhﬁmﬁﬂﬂyhﬁsﬁﬂmﬁi@b'@dl%ﬂry?p iSeridy g euibhyipyria@cd-yll =yl i -
N- phenyl pyri di'ne- 3- sul

4- ( 2- r net hoxy Benetyyly L Z-dinydingtl-pyrazey308en- 2- y1) - 1, 2- di hydr o- 311- pyr azo

- 3-one;
4-(2-chlorob 1}-3-methyl-5- 25d|h dro1H razol-1-yl}-N,N-diethyl-
4 (3-rnet hoxygé é Smro enzy{% lnze-ypycr»fodl n- y 2Pyd| hyd ryo] 3H pyrgzol 3-one

yrldlne -3- sulfonamlde
N- thyl-64 N 11]-N
N o BB B LRBIOpRRAAN s ctnyTRL (e B:cifardt 4 Pl ke Reghm 1 -
6- (4-{342- (d| pyr@tlrh@fBﬁuﬁmam)lde,hoxyl benzyl) 3- met hyl - 5- ox0- 2, 5- di hydr o- 1H pyr

ﬁl—zg!t h>l/1 %2{ :( blﬁo Eg%gé%( -rn ?’EHéﬁ-oxoqungndzohyal N?Pﬂﬁro%azno? 1-yl

1- Nphenyl pyri gll)mrdmesiijbtﬂlﬁmamldﬂ e; 4- berl zyl-5-rn

et hyl-245- (r n2 Rlor&enzyyl5 UI 'tﬂﬁyzqéy(pllp(je'rlgln% yl%&lf&'ﬁy%pﬂ\m 9 yﬂ 13#(1%8!%2:9‘1' 3-

one;

pyrazol-3-one;

¢ N,N-diethyl-6-[4-(2-fluorobenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl]-
pyridine-3-sulfonamide;

e 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)sulfonyl]pyridin-2-yl}-1,2- -
dihydro-3H-pyrazol-3-one ftrifluoroacetate;



N- et hyl-6-[ 4- (3- hydroxybenzyl)-3-rneth yl-5-o0x0-2,5-di h yd ro-1H pyrazol- vy
phenyl pyridirl e-3-sul fonaniide; 17

6- (4- benzyWB26104I76624x0- 2, 5- di hydr o- 1H pyr azol - 1- y1) - RGEHRR20Q9(8A py r i
di ne- 3- sul f onam de;

4- (3- hydroxybenzyl)-5-net hyl- 2- (pyridin-2-y1l)-1, 2-di hydr o- 3H pyrazol - 3- one;
N-et hyl-6-{4-[4-(2- nethoxyethoxy)benzyl}ﬁﬁ nmet hyl - 5- oxo- 2, 5- di hydro- 1H pyra

zol -1- y1}{N-p -{1 yswisfb%ém?l Ipleﬂar'ﬁ ulfonyl} ridin-2-y1)-4-( -fluorobenzyl) -5-
4- banzyl- 5-et glxl- razol - 3-one

4- benzyll 5- n’efﬂﬁWL fwlm BHtHYGM"?l@ O)V‘Iesul fonyl )pyr| di n- 2-y11- 1, 2- di hydr o- 3H
- pyrazo ) 5. . R y

245 (azepan ™ ;%thsy [4 2 ﬂBJoro r(lizyr? 32meir]yl 2 Obgnzzt;)lflh dro 1H pxrazol21 (3j/l|] Fll\ly%?egygl—l- oyr
zol - 3- one; Nndmeeﬁ-emlfqnanﬁie[B rnet hyl- 5- oxo- 4- (pyrl d| n-3-yl nethyl)-2

-di hyd

KlNl- d et §ﬁ”€a§p mgﬁOffen}’ja]f%%*h? h:fb"ﬁb iéjf'dfrf”“%sﬂlfgﬁyy%”% B 2fidro-ate
yli pyridi ne- 3pg; rang; de yroc ori de;

N, di hyl

Dty ) 8 S ﬁ%ﬁqhﬁé@%wﬁ N R e

N, N- di hy1- - -
yI i pylr |m§;[ né 3%% | briam 63129%%&4 %Fffi(tﬁﬁuo%rh&ih}n;?yréhﬂﬂ?ﬂﬂrZQdIN/'ermﬁzm '

NS 14hb|enia/lh}5¢@3@-333r|§r’ opyl-2, 5- d| hydr o- 1H pyr azol -
- N- et
SR S e o
opan- yri & ®n use te;
5- net hyl - 4- I o
Y1 sul For wi) PR L G R A S amhindrian-isuionyawia 2
N-lt er tllbut yl Mﬁatmm{‘lt@dlhﬁdro@i nyrﬁpgifﬂ dmeln 3-yl methyl) -2, 5-di hydro- 14 pyr azol
- r | - -
N oyl opr oy 1B Fe T AN U P R S e P S N pyr
NI- 1- I ylj p%/r |1phelq+p3ﬂs|ub4‘3@sgﬂfrrnaialdbydr ocgl ori de;
cycl open t
ol 1e ST by G Do O ek et -z YN Bighdga 2
T—it fﬁ/: ) ﬁl— Lﬁeﬁﬁggﬁ%’ﬂrd:;ﬁr%gmgmﬁﬁ?ﬁhienyl et gy -2, 5-di hydro- 1H pyraz
s ety - 4%(24 %%5 r&ramzy@%(rasﬁwéé-ié&'epfsd.inﬂylsalfw@pxr.id;wwlfha-csﬁinvgrocsne;
H-pyrazol-3-one;
N- hyl - 643- f){ 1-5-0 di
11N pyri difn- %‘fé,ﬁém G hoose e rsimet XNy dndiehieghPagian oA S 6 h: !

2-(5.-[(4- bengwgfmge@ﬂedl n-1 - yCEquonyI | pyridin-2-y1}-5-nethyl -4-(pyridin- 3-
y e hy0-1,2- ciihydro-3 razol -

N et hyl - 6- 43- #ré2-R l9r¢s61ﬂse@ro emql)ﬁwyb?déd%@e@m@@wﬂWav'fpnyﬂ%wa%o| 1-

A-Nphenyl pyr i %ﬁ“%’cﬁh)ﬁdﬂb-%m@fré‘idi%»one tnfluoroacetate
N- et hyl - 6- {4-116- met hox di n- 2- Ane - 3- et hyl - 5- 0x0- 2, 5- di hydr o- 1H py

razol 1-yl | *N- ﬁl(.%vnplppy%ﬂupr@begzy@tﬂ fﬁ;{[@ﬁ; 23, 5- dlmethylplperldln 1-y|]su|fonyl}pyr|d|n-
2-yl)-5-methyl-1,2-dihydro-3H-pyrazol-3-one;

e  6-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yI]-N,N-
diethylpyridine-3-sulfonamide;

e 6-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl]-N-ethyl-N-
phenylpyridine-3-sulfonamide;

e  6-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yi]-N,N-
di(propan-2-yl)pyridine-3-sulfonamide;

e 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-methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl]pyridine-3-

carboxylate;



643-rnet hyl-5- 0oxo-4- (pyridin-3-ylrnethyl)-25-di hydro- 1H pyrazol - 1-y11- N- ( py
ridin-2- Apyridine-3-sul fonam de hydrochl ori de;

N- et hy1- 6-\V& 20&0K)65840x0- 4- ( 1- phenyl cycl opr opyl ) - 215- RGHERZODAIEAGR ol - 1
-yl ]-Nphenyl pyri di ne-3-sul | onam de;

N-et hyl - 6-{4-[(3-rnethoxypyridin-2-yl)rriethyl]-3-rnethyl-5-o0xo0-2,5-di hydro
- 1H pyrazol 1-y1}- N-ohenyl oyri di ne- 3- sul fopam de hydrochl ori de;

644- benay 1. S4re] ROXMIRLINLS - By I 9-chifeRY 5AGSFabr ¥ldrl¥ et vl - N ph

enyl pyri di fe-
6- [ 4- benzy 1- 54-axenidrobehiyi)-saietiynet (BY[{4- metHyipthdrydi-tkymg el pyridin-R-yil-g2-hy | -

phenyl - pyri d| ne- 3- sul f onani de;
145- (azepan 1! '9Y@91%WF§%§3(?% n-2-y11-3-rnet hyl -4-(pyridin-3-yl nmethyl)-1H

pyrazol - 5- ;ol & Y&-chlo%b‘éhf%d =9 @’3 ([BRIBE Y b5-dmew9iptberidin- 1-y|]sulfony|}pyr|d|n -2-yl)-5-
(pyridin- 2 ypet ro-1H pyrazol - 1-yl | - Nphenyl pyri di ne- 3-sul f onam

i de: methyl-l 2- dlhydro 3FV-| pyrazol -3-0ne;

N-et hyl-6- {4- L4l . t ydro-1Hp
yrasel- 1. i; 1&&_5%@% %éﬁ%&[ L4 1$%nd;?#d]hg§ronﬂiljﬁ¥ﬂaz§r PYNNRiEth

N- (2- et hoxyemmdﬁl)&:ﬁdsﬁlﬁmﬁimld%% met hy1- 5- oxo-4- (py din- 10-2:5-di hydro- 1

et e g 5P
N-et hyl - éﬂ[:'# Pfy %}%ﬁgoﬁéﬁ’zyﬁ 4 PeRry s 532/ 5 By NG-1 7 Dy Rzl Y AR o RIpaRZR | -

yllpyrldlne3
643-r net hyl - Swnxndmeﬁhgn&MamK@-ylnethyl) 2, 5-di hydr o- 1H pyr-azj - N phenyl -
pyri di ne- 3-su rnide;

N- et hy1- 643- n& {“ﬁﬁ OEOLENBY 52 (‘?“b‘ﬂ@n[?r(BPSBg)’if YsuiogyIRyGdin- A abeiroL)

henyl pyri di rleyrazdlm-dimar ni de; 19 6- (4- benzyl-5- oxo- 2, 5-di hydro-1

| h h |
20 oyl ST e B Py Bl e o B R R U N 0B 02y g -
1Hpyrazol -1 - Aljl yhdihé%ﬁ:l&nhffnmam de;

L\I-HE e[)';/r g;'z)?‘ll g, 4&9& tﬂ@aﬁgﬁ@%mﬁl - ) -éﬂg}g-r%e@ly Qi{é zplpendln I?{/lsuﬁonyﬁpyrldm 2dl hyd

6-{4-[ (5- cyangEyQLdjhyuT&syqyp@zdmw met hy1- 5 oxo 2, 5-di hydr o- 1H pyrazol -
yl 1 - Net hyl - n ridi ne-3-sul fonam de;

645- 0X0- 4- ('pygﬂ‘h‘(%:j‘3’10}!4?EQtWV§”°§“‘?PQﬁ“I’F§M'P 8- 'ﬂﬁhb'y'? 8’29)¥ S1diayre1gi-peazpl-1-
carboxyl ate; i Rtdi dﬁlﬂ Mher@ﬁfnﬂﬁb@éul@namé (pyr| di n- 3-

drnet hyl ) -2, 5-di hydr o- 1H pyrazol - n% car boXyl at e
N-tert-butyl - 644- SE/ MW@SWV@FGHI@W‘ vlgryarryetizyléi - gAY n@ﬁﬁ%}iﬁdl'

-ylj pyri di ne- gr NSy 98)pyridi -3:sulfonamide;
N-tert-butyl - 45 oxéﬂ%s?’?)yﬁ)pm |r§ey| met hyl ) - 2, 5- di hydr o- 1H pyrazol - 1-yl i pyr

i di ne-3- sul f 2f@EAMetbyR3-dralHpwididd:yl)-2,3- d|hydro-1H -pyrazol-4-yljmethyl}benzonitrile;
Il Let hyl- 615- oxo0-4- (pyri di n- 3-In’ehlg 5-di hydro-1 r%razol-l,,
-y1J- N- phenty| ffibrasthuis3-axe-RdRyidingé:;y)-2 dihydro-1H- pyrazol -4-yljmethyl}benzonitrile;

6-(4-benzy - S o s il MRy HERRHE AR shm¥thyr 8ok &o!5-barb- M- BRbEuL Ry i n
N- et hyl - 6- { 4- [\l(pﬁ\;analpmﬂ(wwsudonwﬂdy;l ) met hyl ] - 5- oxo- 2, 5- di hydr o- 1H pyr azol -

-y1} - Nohenyi pyr nar nj de: N _ .
5-rnet hy1- 245 ?fEﬁVP@GP? h}ﬁ@% 'gﬂ??{hﬁ'%f’i’r'g}n'(%w'q@l’q{h)f:dr?fl3ﬁé?3ﬁ§ﬁl'3'°ne
ot s R %‘%3%%‘““%??% Yozl ety oxor2,5-dinydro, Hopyrazol-1-y1-
x0- 2, 5-di hydrb- eW'perm%@Tﬂ“%qnm'ﬁel\l- net hyl pyri di ne- 3- sul f onar ni de;

e  6-[4-(3-cyanobenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl]-N-ethyl-N-phenyl-
pyridine-3-sulfonamide;

e  6-[4-(4-cyanobenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl]-N-ethyl-N-phenyl-
pyridine-3-sulfonamide;

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

o  3-{[5-methyl-3-ox0-2-(pyridin-2-yl)-2,3-dihydro-1H-pyrazol-4-yljmethyl}benzonitrile;



6-{4-[ (6-cyanopyri di n-3-yOrnet hyll- 3- et hyl - 5- oxo- 2, 5-di hyd -1

H pyrazol - 1-y1} - Net hyl - N- phenyl pyri di ne- 3- sul f onam de

(2-{5- [ et W] BOEOWITBERA f anpyl | pyri di n- 2-yl }- 3- oxdi hydr CHFR2009/052691
yrazol - 4-ypacetic acid;

2-(2-{5-[ethyl (phenyi )sul famoyl ] pyri di n- 2 y1} - 3- oxo- 2, 3-di hydr o- 1H pyrazol-
4-y1) - N, Ndi net hyl acet am de; net hyl

(2- {5[eth|( razol 4
ypacet at e; Bg’mﬁ#ﬁﬁ@rg@@%’ﬁ?ﬁf&@’w ?ﬁ@ﬁ)ﬁ%gﬁl a%%@lsﬁoﬁl di n-

-y11-5- OXOa216iE 1] ﬂa@bérli?b)%@ihy%-bm -8ihgdro-1H-pyrazol-1-yl]-N-ethyl-N-
p en

22 (2-{5-[et hyl 1) sul 11- 3- oxo0- 2, 3-di hyd -
H pyr azol - '%'{qié? é@élﬁ%l}l%ralbgy Y e i

i\F tetemllbgt gioﬁ Ze{rén b 5131[?2 H@m&&yéﬂhekﬂbanzyl])mbmw 5-0x0-2,5-dihydro-1H-pyrazol-1-
pyr azol - 1- y1}¥UI\NTR§‘?H¥)P¥IW’?Q131§HU@?9§UPFOnar ni de; .
220 benay -1 e L KL PRERNCOL IR 1 -0 SoPegydaosty o - 111

- pyrazol -

?4( ;2/1§ ? |to reg B;éﬁ Wﬁﬂh»‘(hﬁbfr@@h‘éh;ﬂ%éh@l]ﬂ? BoyYidin=Byext @-dindrdi 3N-gyrezdildlomyr azol
3-[(2- |154[ ea )rme(rrpméf{?mwleﬂﬁﬁy(h]qilyymldﬁonylﬂaemyll-é%tmmd@xﬂﬂ@y@zat-hy% o- 1H
pyrazo y 0

3-(2-{54et hyI X/%ﬁﬁﬂfe @tsﬁlfcfnaﬁl %l n- 2-y1}- 3-oxo- 2, 3-di hydH- pyrazol -

yOpr opanoabe; 4- [3?@ -igthoxyethoxy)benzyl}-5-methyl-2-(pyridin-2-yl)- 1 2-dihydro-3H-pyrazol- 3-
{2[5-(tert- but%el sul f anoyl ) pyri di n- 2-y1] - 3- oxo- 2, 3-di hydro- 1H pyr4

Aphenyl ) acet al met hyl

24(2-{5-[ ethyi BEﬁ@ﬂBIrﬁQH*If@@MHIhFW?I?]—dlzﬂdlﬂyc}té-}a-ﬁpyfatﬁsd -ene;

0xo0- 2, 3-di hydr o- 1Hpyrazo Orne, t enzoat

N-cycl opent'yl Nfei@d-ﬁ;{?zmthﬁm 41'(!()(559’#'1 ﬂm’ﬁ’ﬂ%h)ﬂ) Abrdiyydrod Hspyyarsidrdl-N-

H pyrazol - am de; CS

N-cycl opent yI Hﬁnﬂﬁ%ﬂhé‘&%ﬁgﬁ%ﬁ@@ {pyridin-3-ylneth 5-dl hydr o- 1H pyrazo
| - |1] yl | (pj)ym leWMS[ﬁirrﬁeihﬂﬁ-@@ 4-ppyrdin- %ﬂm@hﬁyﬁ,@m ij:hpyrazol -1-yl]-N-

oyl ] pyri di n- 0 H pyrazol -4- yl)nethylibenzoate;

2[ 5- (azepan-| N@[pﬁ?&ﬁé:&)sjulfgn *r?g2 y11-4-(pyri d|¥ é yl n’é iyl)

1, 2-di hydr e- qugyndlﬁzqmm -(pyridin-3- ylmethyl) -1,2-dihydro- 3H pyrazol -3-one;
N-cyclopentyl N- net hy1l- 645- oxo4§@p |n4ylrre ){Rj hé' &
| -1- yt hoyri ditEbenzyBmegtavisdexo-2 %'wsiro TH-pyrazol-1-yl)- -ethyl s phenylpyridine

| opent yl - N- et §lyfonShRre©x0- 4- (pyri d| n- 4-yl met hyO- 2, 5-ci i hydro- 1H pyrazol 1-
yl i pyridi ne-3-sul fonani de; nethy

3-(2-15- (cyclumérnw@rlémthw}@m Hmﬁ@jn svipretayl)-2.5-qiavdra-15keyrazad-1gy kY ro- 1
B pyrazol - 4-spch)ldrdhenvd RbRARRRAL €;

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

razo

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

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

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

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

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

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



N (2, 2- di met hyl propyl ) - N- net hy1- 645- oxo- 4- (pyri di net hyl ) -2, 5-di hydro- 1H

pyrazol - 3-sul fonam de; 21 2,2-dinethylp

645- 0x0- 4- Wy)érﬁ)\é F&éﬂ:&%“r net hyl ) - 2, 5-di hydr o- 1H pyrazol - I?B‘WI*R2009/052691

yl | pyri di ne- 3-carbpxyl ate; nethyl

N-cycl opentyl - N- ({645- oxo-4- (pyridi n-3-yl rnet hyl)-2,5-di hydro-1H pyrazol - 1-
ylipyridin:3-yl}sul ki nyl)glycinate; 16

6- 0- penzyl -e5- 69{0*(2551r€|éth¢ﬂjbeﬁiﬂ) pymethls-dxor 2, b-didhRir¢-dengyrdaty )yt KhekHd-Ney cl op
entyl pyri di ne7€ IIJ an

6- (4- benzyi ?('B'pém 'n8' ‘?‘ﬁ@&amepyr azol - 1-y1) - N-[ 3- (benzyl oxy) propyl ] - Ncyc

| opentyl pyrd diung-+3aWBR#P5ARethyl-2-(pyridin-2-y1)-1,2-dihydro-3H-pyrazol-3-one;
6- (4- benzyl - 5- gxg?Z 5£,dl §I(Ijjnrso 1I—|-ypyr%/ ol -1y>)/ 5-N—¥yc| opg%ty N- ( 3- hydr oxypr

opyl) - pyrie«di NeetBylfﬁqu-(éf’ra/chd@benzyl) -3-methyl-5-o0x0-2,5-dihydro-1H- pyrazol 1-yi}-N-

6- (4- benzyl- 5: yrazol -1-y1) - N-cycl opent yl - N- (2- hydr oxyet
hyl ) - pyridi nBRé%soﬁfa'g% %1@{0%3%%%0hyl (18, 2R) - 2-[ net hyl ({64, 5- oxo0- 4- (py

. di n- 3-yl et hgd(3-{2- [ZédﬂmbWIamldd-)ethpm]benzyl}-?: -methyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-

ylipyridin-3- f i nol o ent anecar boxyl at e;
6- (4- benzyl- 5%&'@%?‘ R?@‘?Wdﬂgg yl) N-cycl opentyl - N- (2, 3-di hydro

Xypropy) pyre dBI{e-[AB((ﬁmbfmlmmm)déhzyl] 3- methyl -5-0x0-2,5-dihydro-1H-pyrazol-1-yl}-N-ethyl-
6- (4- benzyl- 5- o éj é % @é_razol-l-yl)-l\l-cyc entyl - N42-(di mthino)-
et hydpyri di ne] lPéS'?'\ N deUionBeRzy| - 2- { 5- [ (4- met hyl pi perazin-1

-yl ) sul fonyl ] X | ]
644- (cycl Opentgi/hpéﬁg Y- 1%’))’?1&1%‘62;(%) % [%(@?%ﬁ?%%%@é@zgﬁ?lﬂaﬁ) 3H-pyrazol-3-one;

yl | -N-et hyI-— I\H{]!h-@dnwemyfanﬁih@)eeazﬁw fnymylm p!/r&iln 2-yl)-1,2- d|hydro -3H- pyrazol -3-one;
4- benzyl- 2-{5- [(4|net hyl - 1d, a nyl ] 2-yl} 2-dih dro 3H

pyr azol - 3- dneN-ét Nﬂ@{%Gﬁhﬁb@-ﬁyv-ﬂrlgﬁmﬂyowl!@i@&)@eBfZX'p])p/)%»5Tddh31df%3 Gimygazol-1-

iyl)-2,5-di hyﬁt&e%g}pwd.ﬁg_glsuifonymbgyr| di ne- 3- sul f onam de;
N- ( 2-rnet hyl but an- 2- - 0X0

( pyri di n- 3-%yl ﬁéﬂﬂwn;w-@ rBeltiyingraxe2B-HipydraZlbl-parazel i-gy-N-@rmethglbuiy pyiting-gre;
6- (4-benzyl- 559 ﬁa - di hydro- 1H pyrazol -1-y1) - N-[ (1R, 38) - 3- (hydr oxynet hyl }
- cycl opentyl? met hyl pyri di ne- 3- sul f onam de;

6- (4- benzyl- 54@3—()dlmeﬁwthnmy@)beniyl-]-$}meam12 (Ryndin-2Nd ) h2tdityldrdNsHIpyraetoh §opgr r ol i
di n- 3- di |
o- (4- bengy ™ SUH EIBEUVRTURODSRE M BEU-Ee 2 Repuciet Hagpzst TH sk opyl

)- pyridlne- 3NSpHefwg|Bng|ﬁl§‘-3 -sullénardidé; di met hyI pf opyl
6- (4- benzyl- 5- oxo- di hydro- 1H pyrazol - 1-y1) pyri di ne- 3- car boxyl at e;

6- (4- benzy®- 54é4@ah®cyaew@r€anmxb9r(awmm-ZM)) REdfyerogermyazoNA{oPR) - 2, 3-
di-hydr oxypropy! JRN's Al D% SRS Wthyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yI]-N-
phenylpyridine-3-sulfonamide;
o 4-(2-methoxybenzyl)-5-methyl-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one;
e 4-(3-methoxybenzyl)-5-methyl-2-(pyridin-2-yl)-1,2-dihydro-3H-pyrazol-3-one;
¢ N-ethyl-6-[4-(3-methoxybenzyl)-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-N-
phenylpyridine-3-sulfonamide;
e 6-(4-{3-[2-(dimethylamino)ethoxy]benzyl}-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-
yl)-N-ethyl-N-phenylpyridine-3-sulfonamide;
e N-ethyl-6-[4-(2-methoxybenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl]-N-
phenylpyridine-3-sulfonamide;
e 4-benzyl-5-methyl-2-[5-(morpholin-4-ylsulfonyl)pyridin-2-yl]-1,2-dihydro-3H-pyrazol-3-
one;
e N-ethyl-6-[4-(3-hydroxybenzyl)-3-methyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yl]-N-

phenylpyridine-3-sulfonamide;



6- (4- benzyl- 5- oxo- 2, 5-di hydro- 1H pyrazo -y1)-N-(2, 3-di hydroxypropyl)-N
phenyl pyri di ne- 3- suI f onam de;

N- cycl operi264a/0F6824ret hoxypyr i di n- 3- y1) r net hy] ] - 5- ox RCT/ERZ0OMGUZODH- pyr
azol -1- yl1)-N-nethyl pyridine-3-sulioname; 6

N-rnet hyl - N- (2- met hyl but an- 2-y1) - 6- [ 5- ox0-4- - (pyridi n-3-yl net hyl ) -2, 5-di
hydr o- 1Hpyr azol -1 - Apyri di ne- 3- sul f onam dgy,

3-(2-15- [c cl - 1 -

oyt azol - - by 17 PEBRL SR pR 2 Y Pfﬁﬁ*ﬁgg*aﬁy\z YOD e phoRpyruRe-9- 11 1

?h(g benzytthQoarde, di hygro 1H pyr?zol 1-0) - N-cycl opent yl - N-[ 3- hydr oxy- 2-
ydr oxymet hy 0 ri onami de: . .

6- ((]I 4-benzy1- I541 @@Y“E bgﬁ G‘:Eﬁli'%y OG- 1%1)2‘“}{13)’&%135'5%)’6?%8"37@“& 25) - 2, 34di
ydr oxypr opy B .

2 Coyr 16 o VPR ﬁf‘}'&*ﬁ‘ﬁ‘gj"% o e o e oo oy at e

644- benzy1- 5- XﬂxN pzvesylaymrafr%sy W'dﬂol -1-y1)-N-[ (1

S, 28) - 2- hydr o .

N-tert-butyl- & X@ig%m%]d’ﬁ"mfﬂ t@"ﬁ%gwﬁme

hydr o- 1H pyr azgknzyi-8lrhdtbtyli Ty dolidint fyanaoh din-2-yi]-1,2-dihydro-3H- |-3-
4-benzyl- 2- (5- 11r(l R) - 3- (%Ilﬁ?ﬁy?lm no) pyr r}gﬁygllg 1y] naroTeTpYIese

-ylisul fonyl IP9i di n-2-y1)-1, 2- di hydro-3H pyrazol - 3- one;
6- (4- benzyl- 5 pxQwépan- @W’&Yﬁéﬁm)yyln&wzaﬂphJoényymﬂh@thywtzmyayd aAipyRzoR3 et hyl

- propari - 2- yI|pyr|d| ne- 3- sul T onam de;
6- (4- beri zyl-B%xo- 2, 5- di hydr o- 1H pyrazol - 17y1) - N- et hyl - N- phenyl pyri di ne-

- sul f onam, dey 3-methyl-5-0x0-4- r|d|n 3-yimethyl)-2,5-dihydro-1H-pyrazol-1-
3-{245-(tert- butyI suF (Elrmy ypyrl (p}l % oxoy)z dlyhydrop H pyrazol -4-yl

)-3- (pyridi rﬁl'lﬁ?wfiﬁlﬁ-ﬁcﬁbﬁﬂ@%{ﬂ e ethyl

3-{2-[5- f i di s 2 c i _A-
1}{3 [ph(e ; 3@@5%0@% [@Fﬂ%‘l’ﬁﬂ-@y&!o%-fby%dhﬁlﬁ-ylﬁfe%wgS%Wd?d/-qmi%yildiopw azol - 4-y

6- (4- benzyl Syllpyidine-S- &ﬂilfhm@ehﬁdmph@iléﬁrl y1l)-N-tert-butyl-N (2, 3-di hydrox
ypropyl) - gy IH!(N ﬂ@@n;ﬁ% O[b%ét |i18y0-a 3B RRORYiR2 - i ard. 1B e stro- 1

H pyrazol I OX hyp nam
N (2, 3-di hydryj}pypdlog@aslﬂfeﬂﬁn@% (pyrl di n- 3-yl net hyl ) -2, 5-di hydro-1

R e e by e s
pyrazol - 4- y1)yl}by(:quyeﬁehutfoﬂammiprmpmmwndehydr ochl ori de;
O ey OB R s A YRR UL SRR e et 1
6- (4- benzy1- Ssuivnadide-teidhydtitovidéH pyr azol 1-y1) - N-cycl opentyl - N43- (di met hyl a
i noj- e  6-[3-methyl-5-0x0-4-(pyridin-3-yimethyl)-2,5-dihydro-1H-pyrazol-1-yl]-N-(propan-2-
yl)pyridine-3-sulfonamide hydrochloride;
e 5-methyl-4-(pyridin-3-yimethyl)-2-[5-(pyrrolidin-1-ylsulfonyl)pyridin-2-yi]-1,2-dihydro-
3H-pyrazol-3-one hydrochloride;
o N-tert-butyl-6-[3-methyl-5-oxo-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-yl]-
pyridine-3-sulfonamide hydrochloride;
e N-cyclopropyl-6-[3-methyl-5-ox0-4-(pyridin-3-yimethyl)-2,5-dihydro-1H-pyrazol-1-
yljpyridine-3-sulfonamide hydrochloride;
o N-cyclopentyl-6-[3-methyl-5-oxo-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
ylJpyridine-3-sulfonamide hydrochloride;
e N-ethyl-6-[3-methyl-5-0x0-4-(2-phenylethyl)-2,5-dihydro-1H-pyrazol-1-yl]-N-phenyl-
pyridine-3-sulfonamide;

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



pr opyl ] pyri di ne- 3-sul fonam de hydrochloride. In the text hereinbel ow, the
term"protecting group” (PG neans a group that can, firstly, protect a
reactive f\OH3P03A/0F66R4as an al cohol or an ani ne duringP &#ﬁﬁ%@@i’@2691
Exanpl es of protecting groups and of protection and deprotection nethods
are given in 'Protective 5Goups in Organic Synthesis", Geen et al., 3rd
editi on (John Wley & Sons, Inc., New Yorg). In the text hereinbel ow, the
term | eavionghaH: s-p%hqgmo.a-(aw.@@fmah 92BN B8RS LR | Y

cl eaved from a rm ecu reakin het'erol yti | oss” of an 10

el ectron pai r(pyméing- ld)PdUﬁinﬁ'&ySLﬂfﬁﬂém@@ hydeaghloyideepl aced wi th anot her
nucl eophi | i,c SRONHE- b%w&geﬁmﬁqgﬁ}skﬁefnagsﬂ.mé SR RhettyRu-(BYRE -b%/lméHfﬂ 1,2-

| eavi ng gr oups S or n acti'vate droxyl " gr oup
such as a rresghhydrbfﬁdrypyramh&‘blm, acetyl, etc. group. Exanpl es of |eaving

aroups. a0 o LRSSl L oRLERZLNBR BN 0P ALNRR I AARERSID
15 IBeac;:grg?plmgmytldlne-lﬁasulfgm?ﬂgieon t he conpounds of general fornula I(L)es
The synthod: sRGAERE SHBIRA GTy ST LYE 2y MO TR T R SEE B985 oup
- S02- NI_QSCCR;ZlRSa1JyL}4aN-plg@1ylm/ndme -astiftnagéde; at om a group CIhgl o(Cl 052)a| kyI a
Gont ai ni ng s AIHTBGRRS BB (AP EIh s By BrE DR rr o BB ar y1

a gr oupW %ﬁg%ﬁawl&swogagzu@ hydm‘dftfhlcﬁidécycl oal kyl, a gr oup -WCOOR5 or a
group a |ne Ve; up

(CI - 05) al kyl eNesthid 3rneHay- %gxq;ﬂ(h o CYC C?Sﬁamﬂay'gfoﬁ 2ok to

her ei nbel ow agh&@[ﬂgﬂ@ng:s afirohammet a (la). WO 2010/ 076524PCT/ FR2009/ 052691

24 Schene 1 R ID In Sch ds of f
A K A RN T U M T

represents an1_;§,|h\yr,hg{ dmeChs@foramidt iydrodMiorRiehy! group, react with the
conpounds of fornu III) to give the cor@!unds of formula (

pr ef er abl y *i n6d4-peeryi-é- E@FWMWGHWB’@ Q- AR INeERTd HRvEatal-d - Yo+ &”W? NerheaYat a

tenperature o{) r@{% _BLukdhadilg@protic solvent such as toluene, at a
tenperature o etween 80 and 110°C, in the presence of catal ytic anounts

of an or gami c64ébenzylibipxas-iuftuereroetiuradudipysipcl Hipyrazolioy ANty PRIV,

they may be o e6l SRSHA ally by reaction in a nethanol/acetic acid
mxture to obpgﬁﬁ&%gﬁl nt g‘ﬁlér’réedl ate hydrazone, followed by a cyclization

reaction i nt{héarebani-yhiopyinyedine- w-3s0rthyld- (pytidiod-deetphctepusry-at a
tenperature oélafgoc The conpounds (1) obtained are optionally
converted with an acid or a base into the 15corresponding salts thereof.
Schene ?" e N-ethyl-6-{3-methyl-5-ox0-4-[2-(pyridin-2-yl)ethyl}-2,5-dihydro-1H-pyrazol-1-yl}-N-

phenylpyridine-3-sulfonamide;

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

e N-(2-methoxyethyl)-N-methyl-6-[3-methyl-5-oxo-4-(pyridin-3-ylmethyl)-2,5-dihydro-
1H-pyrazol-1-yl]pyridine-3-sulfonamide;

e 6-[4-benzyl-3-(2-methylpropyl)-5-oxo-2,5-dihydro-1H-pyrazol-1-yi]-N-ethyl-N-
phenylpyridine-3-sulfonamide;

e N-ethyl-6-[3-methyl-5-ox0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-yl]pyridine-
3-sulfonamide;

e  6-[3-methyl-5-ox0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-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;



RI i 1-12,Pd on C Et01-1 RL P W\ () 25 aldehyde of formula (V) RICH,
for which RL is as defined previously, and R2 is a group - 05) al kyl

- (Cl- 05) al \WAD 20 /086524 koxy, hal o( C1-05)al kyl, a group R@Uﬁaﬁ@pgmgm"ch W
is as defined previously; z represents an al kyl group such as a nethyl or
ethyl group, in an apolar solvent, preferably -hexane, in the presence of
the salt pyridinium para-toluenesul fonatq® in catal ytic anobunt, to give the

conpound of f@(ﬂb'é&fyﬁé/-b%?-ztszhﬁﬁ9a\%d1 I-P}éyr‘%zélfﬁﬂ)—ﬂlf-ethqu{l-?ﬁéﬁ@é)irféﬁhei-ﬁl a pol ar

protic solvent, preferably ethanol in the presence of a catalyst such as
pal | adi um on-stifan@oide; Schene 3 10(H) Alternatively, the conpounds of

depr ot onat ! brivoyo PP R 2T RIS b SR S SIS P HPYE o
olrgarp]i IC baselmﬁraail-haok]pyt&dirpgﬁ@,ulfm@miée;enti al l'y sodi um el boxi de in an
atronger bisd abhe elbuieRbaRd i My BT R A5 1 %
el ect roplhi l e pyﬁaiabﬂml}bwic(ihé-B)suR&nmﬁe:_E, in which Rl I [ sI as defi nedk

' i Q. 1- . = (C15Q5). (C1- ,
Dt oS! Y P o BB AR S sk G SR DAY,
Sggcfi ibzdagrZe%/t!wllN-gh@nwpﬁidm-:aswmnmdwl or ethyl group and Lg is as

whi ch RL i & dPTe BB vy BE T S EA e by BRI &
branched al kydgpexygt@up of formula -CH(al kyl') (al kyl) is described in Schene
(o). 25 SenoAg by BgS IS RgrRoT- YA LMY 2 S-GRyare-tFeyrBzor 2 M &
yl]pyridine-3-carboxylate;
e N-tert-butyl-6-[5-ox0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-yl]pyridine-3-
sulfonamide;
e  N-tert-butyl-6-[5-oxo-4-(pyridin-3-yimethyl)-2,5-dihydro-1H-pyrazol-1-yl]pyridine-3-
sulfonamide hydrochloride;
¢ N-ethyl-6-[5-oxo0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-yl]-N-phenylipyridine-
3-sulfonamide;
¢ 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-tert-butyl-N-methylpyridine-3-
sulfonamide;
e N-ethyl-6-{4-[(5-methoxypyridin-3-yl)methyl]-5-oxo-2,5-dihydro-1H-pyrazol-1-yl}-N-
phenylpyridine-3-sulfonamide;
e 5-methyl-2-[5-(phenylsulfonyl)pyridin-2-yl]}-4-(pyridin-3-ylmethyl)-1,2-dihydro-3H-
pyrazol-3-one;
o N-tert-butyl-6-{4-[(5-methoxypyridin-3-yl)methyl]-3-methyl-5-ox0-2,5-dihydro-1H-
pyrazol-1-yl}-N-methylpyridine-3-sulfonamide;
e  6-{4-[(6-cyanopyridin-3-yl)methyl]-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl}-N-
ethyl-N-phenylpyridine-3-sulfonamide;
o (2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)acetic
acid,
e 2-(2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-oxo-2,3-dihydro-1H-pyrazol-4-yl)-N,N-
dimethylacetamide;
o methyl (2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-oxo-2,3-dihydro-1H-pyrazol-4-

yhacetate;



pz x 00 (ix) "Arkl" (X The conpounds of fornula (IX) are obtained by
condensation of a ketone of formula (VII1) R7COR8, with R7 and R8 and

possi bly b@ai@d@p10/0¥eseddent |y or together, a O to C4 alRQT/AR2009/092GH a
p- keto ester of formula (IV) R2-CH2-0Q2z in which R2 is as defined
previously and z is an al kyl group such as a nethyl or ethyl group, in the
presence of a Lewis acid, preferably zinggchloride, in a solvent such as

acetic anhydrigde,, at t . onp d f
formi a (18 S8 ¢Ren2bt o B R Dby PR R RS RO - IR e ©
ggnrr’p';gung 011: Ipyrarbl@-jl)é)cefhtql ;(NEt _alt (Qrg/l‘), preferably an olrganomagnesi umh
und o - Wi 1Q, repre [ suc
as a bromrte 2“22%%&3?%933{ H{faff“ﬂy'f%d'B%é%'g .C%%%,‘é-gﬂ@gfoﬁ@ﬁ%%@%&ﬁ{ﬂ-m
cop!coer iblodi dewelvﬂyt%ﬁtamd@,onpouEd of fﬁr nul a ]gl )()h i n an anhydrous sol ?/entiI
refera et t her.. e synthesis e _conpoun or a
1|‘O or whi chyRZ Ngteﬁ%%’ﬁ'pﬂéé@'m?%é%%&f)" yﬁ)rﬁe%%éﬁ'@ﬁ@y ,'Oﬁ'gg’égbﬁ%ﬂu 1ds gil’ e)
r ef erreg tofh rgizd]fmeypplvirg)gthqrpmgfl.e_ssmgn;%mrd?pI a EI i b). S]E:hteLre 5 t ;’éhoi7 f
conpounds of fornul a are obtaine f orny i on , sLer o]
fornul a 20 m%ﬁ&@%@%-{ﬁr[ewm(wwsw"@%' é’é‘ﬁ"ﬁgﬁ' I '@6‘?‘835‘?' ycﬁ?fg PR
al kyl group SM?_N,Wirﬁetﬁﬂbwbnﬁu’e;et hyl group. The ?ir_rnyl at?/on stépI consi sts
in preferentially reacting nethyl or et%{/lk%ornate with the ester (V) in

the presence @éi(2fefetarl(pheayiswiamediryrigin 1R arodrs yAFsT HPYEsPUEMb- such as
et hyl ether, g;o andieapgr ature of between 0C and 30C, or in the presence of
a Lewis acid ugh as titaniumtetrachl oride and an organi c base such as

27 tri but yleanmedivhBHhi@piSdsthwitetsrybs diamaydayrisime v a-mett-Ryaerd. §rdihydro-1H-
trifluoronet hgﬂﬁﬂ[iﬂﬂﬁ%@g]gép‘éggsapr otic solvent such as toluene, at a
an

tenperature o et wee C. Wien they are not commercially

avai | abl e, « heetiyhBH245-fetby!(phisaylisvifpmaritiyrign-2-si-duaxe-2, Bidinydra-ir-pxfazeh4-R
represents a 2%8%%A%Ite.gr oup or -CO2R5 with R5 as described previously, is
described in e . 'These conpounds are referred to herei nbel ow as
conpounds of frethli{2a[5(tert-ayitylsLiBarSoyi pyedie-2-yl]-Bto3pekR, 3-gisgiroc Ki-pyreael-4onpounds
of formula (11} ar.e ai ned fromconpound XI, with Lg and R as defi ned
previ ously, byh@ﬁ?¥|?8§8g?’ hydrazi ne hydrate, preferably in a protic

sol vent such amthigl Q4[24{5akthyl(pleenydsefameylpfridieLvwiei néohyd:3ebx@aX3-dihydro-1H-

pyrazol-4-yl)methyl]benzoate;

o N-cyclopentyl-N-ethyl-6-[5-ox0-4-(pyridin-3-ylmethyl)-2,5-dinydro-1H-pyrazol-1-
ylpyridine-3-sulfonamide;

e N-cyclopentyl-N-methyl-6-[5-oxo-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
yl]pyridine-3-sulfonamide;

e 2-[(1-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-methyl-5-oxido-1H-pyrazol-4-
yl)methyllbenzoate;

e 2-[5-(azepan-1-ylsulfonyl)pyridin-2-yl}-4-(pyridin-3-yimethyl)-1,2-dihydro-3H-pyrazol-
3-one;

¢ N-cyclopentyl-N-methyl-6-[5-oxo-4-(pyridin-4-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
yl]pyridine-3-sulfonamide;

¢ N-cyclopentyl-N-ethyl-6-[5-ox0-4-(pyridin-4-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
yllpyridine-3-sulfonamide;

o methyl 3-(2-{5-[cyclopentyl(methyl)sulfamoyl]pyridin-2-yl}-3-oxo-2,3-dihydro-1H-
pyrazol-4-yl)-3-phenylpropanoate;

¢ N-(2,2-dimethylpropyl)-N-methyl-6-[5-ox0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-

pyrazol-1-yl]pyridine-3-sulfonamide;



The synthesis of the conpounds of fornmula (111), for which R represents a
group - SO2N and R4 are as descri bed previousl j e i in
Schene 7%5@@%@%5 are referred to herei nbel ow aﬁgyr%ﬁw‘@zé%f
formula (I111b). 20 Scheme 7 28 Formula (XI1), by reaction on an am ne of
formula (XIl11) R3NHR4A with R3 and R4 as defined previously, in the presence
of an organic base, preferably triethyl afine, in a polar solvent,

pr ef er abl y «di 2 bldimetgiohapyes-[SForo-dqppidimd-yirbetayned-dihydorAbaragolt V) is then
treated with ﬁ)dr.gzi e hydrate in a prone solvent such as ethanol at 70C
to give the '8 6%%‘891 . The synthesis of the conpounds of formula
(I'1r) for whigbthR NeyaBpahtiayli-(Br[5alxsoxipyssiatmylhtieszsidiedrd-1H gy hese18.
These corrpounqs are ref e{r_e)%g 0. her ei nbel ow as conpounds of fornula (1llc).
The conpoundsYlPﬁ’r"ﬂ'Bﬁﬁﬂ}sé';f?’i B’f'néFee obt ai ned fromthe conpound of 10
formula (XV),6i-blndyB5and.a%-amydRH MegBOEVY R M belifollydhapine funct i on
is introduced via a coupling reaction between the benzophenone hydrazone of
formul a (XVI)C¥ipeniylPyeeiRgoutifoBeMidsi mul a (XV) in the presence of a

catal yti ¢ amsitpohzRalddd sk B isrdzbe1 Y e ITRAhalSHrbLL! 2 V1),

t he hydrazine ' Is released by acid treatnen such as

nctiron
hydrochl ori ¢ @€iapeniylpyddippriasyffonamid® e of i nmi sci bl e sol vents such as

descr i bes +ned vy oy Bon8 2 EARER Wi Rleor Pl BRI o RS Brob-
-Waryi 20 orpyiriset-evltcnepiide;t he sai d groups being substituted with one or
compounds. ar &t EP Ao P PSR ey Bz S ROt A S 1 erre
9 WD 2010/ 07@5®Riher3-sulfora@ii@;-1b + Ar ) 0 fNO2 z (IV)(XVIII)
e methyl (1S,2R)-2-[methyl({6-[5-0x0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
yllpyridin-3-yl}sulfonyl)amino]cyclopentanecarboxylate; '
e 6-(4-benzyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-(2,3-dihydroxy-
propyl)pyridine-3-sulfonamide;
e 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-[2-(dimethylamino)-
ethyl]pyridine-3-sulfonamide;
e 4-benzyl-2-{5-[(4-methylpiperazin-1-yl)sulfonyl]pyridin-2-yl}-1,2-dihydro-3H-pyrazol-3-
one;
e 6-[4-(cyclopentylmethyl)-5-oxo-2,5-dihydro-1H-pyrazol-1-yl}-N-ethyl-N-phenyl-
pyridine-3-sulfonamide;
o 4-benzyl-2-{5-[(4-methyl-1,4-diazepan-1-yl)sulfonyl]pyridin-2-yl}-1,2-dihydro-3H-
pyrazol-3-one;
e N-(2,2-dimethylpropyl)-6-[5-oxo-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
yl)pyridine-3-sulfonamide;
¢ N-(2-methylbutan-2-yl)-6-[5-ox0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
yl]pyridine-3-sulfonamide;
e 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-[(1R,3S)-3-(hydroxymethyl)-
cyclopentyl]-N-methylpyridine-3-sulfonamide;
e 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-methyl-N-(1-methylpyrrolidin-3-
yl)pyridine-3-sulfonamide;
e 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-(2-methoxy-2-methylpropyl)-

pyridine-3-sulfonamide;



R1$2 The conpound of fornula (XIX) is obtained by reacting a p-keto

ester conpound of fornmula (1V) R200CH2CO2z, R2 being a gro (Z Qﬁzal kyl,
401- 05) al KO RC10/03BER4OXY or hal o( Cl-05) al kyl and z re%%ce ER Oﬁgl 6Tkyl

group such as a nethyl or ethyl croup, and a benzal dehyde conpound of
formula (XVII1) substituted with one or nore nitro groups. The conpound of
formula (XX) is then obtained by total mpdrogenation in the presence of a

catal yst sych, Q?jgﬁ%m%jpgg@;_g@ @%{:%Q&B -3 8 dh HFoO’fH ,sa%ma_g()) pyiidffe-&s et hanol

preferenti al | y tive amn t| on, nder ndi tions such as,
when R5 and R&rbmeylaae met hyl group, formc aci d in the presence of a

reducing a en t I
such as acgtl ?'bzy?%@ﬁ%oungfh%%?}m 9%%8IXV %ngdqull ’Nn[é beg :(r:1 ggh\e/(rargtl
\(N:L;l tgghggenmuydiowmpgﬁl]ma:mq B-IsU)fonanr_llgev]? the desired conpounds of fornula
. esc es SiS_0 whi ch R1
is a gr oyp \/91246 thaﬁéiém‘ 8y@zghbgpg%§?ﬂﬁ%§@r%ﬁ (ra sa:g aryl
ggog&bggygl Epﬂwffyl tytci:ﬁlﬁg-mefEnmeiepr nmore groups
- a 1- 05 | - (C1-05)al koxy or
These con‘pdunﬁscyca"f"é Wtﬂf%z‘f}kﬁ'ﬁ%'g%%ﬁ o Tywea\'%yl]c%%%g#dgﬁ% k%l Rﬁl@ml (Tc),
chem? 10t_ yIBR-methPp§idiné-8QulHardide( OH) n pTsOHPy, hexane
ro
Y gend IoonN-methyI-N-(Z-methyIbutan-2-yl)-6-[5-oxo-4-(pyridin-3-y|methyl)-2,5-dihydro-1H-
pyrazol-1-yl]pyridine-3-sulfonamide;
e 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;

e 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-[3-hydroxy-2-
(hydroxymethyl)propyl]pyridine-3-sulfonamide;

e 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N- cyclopentyl -N-[(2S)-2,3-dihydroxy-
propyllpyridine-3-sulfonamide;

e 2,2-dimethylpropyl 6-[5-0x0-4~(pyridin-4-ylmethyl)-2,5-dihydro-1H-pyrazol-1-
yllpyridine-3-carboxylate;

e  6-(4-benzyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yl)-N-[(1S,28)-2-hydroxycyclopentyl}-
pyridine-3-sulfonamide;

e  N-tert-butyl-6-[5-oxo-4-(pyridin-4-yimethyl)-2,5-dihydro-1H-pyrazol-1-ylJpyridine-3-
sulfonamide;

e 4-benzyl-2-(5-{[(3R)-3-(dimethylamino)pyrrolidin-1-yllsulfonyl}pyridin-2-yl)-1,2-
dihydro-3H-pyrazol-3-one;

e 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl):N-[1-(dimethylamino)-2-methyl-
propan-2-yl]pyridine-3-sulfonamide;

e 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-methyl-N-phenylpyridine-3-
sulfonamide;

o methy! 3-{2-[5-(tert-butylsulfamoyl)pyridin-2-yl}-3-oxo-2,3-dihydro-1H-pyrazol-4-yl}-3-
(pyridin-3-yl)propanoate;

e ethyl 3-{2-[5-(tert-butylsulfamoyl)pyridin-2-yl}-3-ox0-2,3-dihydro-1H-pyrazol-4-yl}-3-
phenylpropanoate;

e  6-(4-benzyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yl)-N-tert-butyl-N-(2,3-dihydroxypropyl)-

pyridine-3-sulfonamide;



The conpound of fornmula (XXII) is obtained by reacting a p-keto ester

conpound o@végbq‘g}oam@z\{) R2C00- 19002z, with R2 being as Iﬁ@$mRm/052?19

previously and z representing 5 an aIkyI group such as a nethyl or et

group, and a benzai dehyde conpound of fornmula (XXl), followed by a step of
total hydrogenation in the presence of pgl!ladi um on- char coal, preferably in
a solvent such as ethanol. The conpound f or mul % i s then obtained
by al kyl at i®on®¥#PANZYI-esteAPrdiyAra ditayrazol exiiN-{2- rg@yeth)pmrm@e- -
representing a,@hamiic Cl- C5)allcylene, -(Cl-05)alkyl-(C1-05)al koxy or

- (C1-05) al kyl - NRSR6 and Lg bei n%_as 10 defined previously, in the presence
of a base, °pr ¥l 8r3e¢1hYCHPMDF@W'DrGT exo-bémesidisetyiraathy b2 Ssdinystied armaazald;yilland

in a polar sohﬁhgﬁwnég rlna}rﬁugief[hgdrto@ﬁlené acted as described in Schene 1

wi th the conpoun rmul a give the desired conpounds of fornula
(1c). 15l n et hmethvhdi2-€sayblapetylmetivyl)suifamstyBptriding2-¢HriowadS;diydeo-1H-

i nter nedi at es i preparation is not

descri bed, ar %ﬁggor%ne %ég@ﬁ%ma\% P%@Pgé%rg h&?@@ﬁ@g&c’%l bed in the literature,

or el se may beé-( ﬁbepwl-éebme’&ﬁndmydg) 11Id-pyEazbbd}syl){M‘rayclepemty(-mb[m(dimethylemmo)

skilled in thﬁg@{ﬁlj&ynagg@snﬁ%ﬂ Iiceesh){lmpﬁ]hlqrﬁl [ow illustrate the preparation

of certain co accor dance €’ invention. The nunbers of the
conpounds @i vmaenmarmbasm&fydrd-ﬂd-mymzbhws N-pydidyesnityHN-ES-@invethylbatrer)-

whi ch |IIustrates th ru and physical properties of a 31
few conpoundsPRRYH yﬂﬁ'ﬁﬁl]‘?%u@ﬂgmi'mgf 9%he fof | owi ng abbr eviations and

formul a are used: EtOAcEthyl acetate DCI\/D| chl or onet hane
DI\/FDirrethyf rni de 00y net hyl. sul f oxi de D 72-Dirretho
Bt OFEt hanol DI BT 4GP (2GRS BCREr UNEGTRARHAGUP et oan. st
i Pr OHl soprpotseda réadivelisastion Gual iad a0HIECINAE ot aniahing aulii?28 Byethbsis. Btdnesles
of protecting groups and of protection and deprotection methods are given in “Protective
5 Groups in Organic Synthesis”, Green et al., 3rd edition (John Wiley & Sons, Inc., New
York).

In the text hereinbelow, the term “leaving group” (LG) means a nucleofugal group that
can be readily cleaved from a molecule by breaking a heterolytic bond, with loss of an
10  electron pair. This group may thus be readily replaced with another nucleophilic group
during a substitution reaction, for example. Such leaving groups are, for example,
halogens or an activated hydroxyl group such as a mesyl, tosyl, triflate, acetyl, etc. group.
Examples of leaving groups and of references for preparing them are given in “Advances
in Organic Chemistry”, J. March, 3rd edition, Wiley Interscience, pp. 310-316.
15
in accordance with the invention, the compounds of general formula (1) may be prepared

according to the processes hereinbelow.

Scheme 1 describes the synthesis of the compounds of formula (I) 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 -SO,-R4; R1 may be 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-COORS5 or a group -W-CONRSRG, with R3, R4
and R5 as defined above; W may be a group (C1-C5)alkylene, and n may be 0, 1 or 2.
25
These compounds are referred to hereinbelow as compounds of formuia (la).



THFTet r ahydr of uran Hour (s) 20NCI Hydrochl oric acid H2SO4Sul furic acid
K2COB8Pot assi um car bonat e KOHPot assi um hydr oxi de NH4ClI Anmoni um chl ori de
NaHCOB Sodi W@ B9 #D/0F6h624ar bonat e Na2SO4Sodi um sul f at e Cs RSDBERZH09AS2691
carbonat e TEATri et hyl am ne TFATri fiuoroacetic acid 30 THFTetrahydrof uran

RI Room t enperat ure Zn012Zi nc chloride PPTSPyridi ni um para-tol uenesul fonate
anti . Anhydrous 35Pd -CPal | adi um on-charcopl Cul Copper iodide 32
MeCNAcetoni tril e Nal Sodi um i odi de DEAD i sopropyl et hyl am ne

, TBTWO0- (Benzotriazol -1-y1)-N, N, N5, N -tetramet hyl uroni um tetrafl uoroborate
DCCN, N- Di c§eharhedy| acar bodi i mi de NMv4- Met hyl nor phol i ne

R1 R2
R1 Oz N/NHz EtOH/AcOH 5 _NH
or N
, = pTsOH, toluene
& R2 ° ]N 7N
x I (Ia)
or MeOH/AcOH
R then MeONa/MeOH

(I

()
In Scheme 1, compounds of formula (Il), for which R1 and R2 are as defined for the
5 compounds of formula (la) and z represents an alkyl group such as a methyl or ethyl
group, react with the compounds of formula (lll) to give the compounds of formula (la),
preferably in a protic solvent such as an ethanol/acetic acid mixture at a temperature of
80°C or in an aprotic solvent such as toluene, at a temperature of between 80 and 110°C,
in the presence of catalytic amounts of an organic acid such as para-toluenesulfonic acid.
10  Alternatively, they may be obtained sequentially by reaction in a methanol/acetic acid
mixture to obtain the intermediate hydrazone, followed by a cyclization reaction in
methanol in the presence of sodium methoxide, preferably at a temperature of 40°C.

The compounds (1) obtained are optionally converted with an acid or a base into the

15  corresponding salts thereof.

Scheme 2
R1
Oz Oz
ﬂ hexane N
0 CHO ——m = W
= + RI- (VD)
V)
(V) H2, Pdon C
EtOH
A1
Oz
(I
@]
OQF‘Q

The compounds of formula () may be obtained according to Scheme 2 via a reaction of
20 Knoevenagel type between a B-keto ester of formula (IV) R2COCH,CO,z and an



NMX4- net hyl nor phol i ne N-oxi de sat Gsm um t etroxi de 10Pd( QAc) 2Pal | adi um
acetate P(OTol)3Tri (o-tolyl)phosphi ne pTsOHpara- Tol uenesul foni c aci d

Ti Ret ent i ONQ RO€0AI7HBE245 TeCTenperature in C M nM nut es RGT/FRANOBIGRLE9di nt
The proton magnetic resonance (1H NVR) spectra, as described bel ow, are
recorded at 20 400 MHz in DVBSO d6, using the peak of DMSO d5 as reference.

Tge cheg‘i cal shifts 6 are expressed in pgts per mllion (ppm. The signals
Qoserved aierfyaidR kiR fr@ldrwvs \%h%hﬁ@l' i8las ddfingd Bredrmisy A Rbiis 8
doubl et; 3%\ eﬁﬁof o I set 3 F g?s o :Istrlgr?uept

rnmul ti pl €C1-Gp)alkyh ot G- C@@Wécﬂ‘eg&)algﬁé\ét F%ﬁo(ﬁkcéﬁkéﬁ nédgmer Wrk@O

foll owi n
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injection 5 pL. WD 2010/ 076524PCDFR2009/ 052691 33 Exanpl e 1:

N-et hyl- 6%@%—?' -4-(1-rnet hyl - 1- ohenyl et hyl ). 5- oxo- 2, 5-di hydro-111-.
oyr azol 4- nyl oyri di ne4-sul f onam de (Conpound 77 of Table 1)

1, 1. methyl 2-acetyl-3-nethyl but-2-enoate To a m xtur 6f 9.54 g (70 mmuol)
of anhydrogs Znd 2o 539 rrLR(IBBOLgr nmol ) of net hyl Rz\r;;fo
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v
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Alternatively, the compounds of formula (Il) may be obtained according to Scheme 3
sequentially by deprotonation of the B-keto ester (IV) of formula R2ZCOCH,CO,z with an
organic base of alkoxide type, preferentially sodium methoxide in an alcoholic solvent, or
a mineral base such as potassium hydroxide or a stronger base such as sodium hydride,

15 followed by the addition of an electrophile of formula (VII) R1-CHx-Lg, in which R1 is as
defined previously and R2 is a group (C1-C5)alkyl, -(C1-C5)alkyl-(C1-C5)alkoxy, halo(C1-
Cb)alkyl, a groﬁp -W-COORS5, in which W is as defined previously and z is an alkyl group
such as a methyl or ethyl group and Lg is as described previously.

20 The synthesis of the compounds of formula (1) for which R1 is of the type W-Aryl or W-
Heteroaryl with W representing a branched alkylene group of formula -CH(alkyl)(alkyl) is
described in Scheme 4. These compounds are referred to hereinbelow as compounds of

formula (lla).

25 Scheme 4



acet oacetate and 55 nL (750 m nol) of acetone are added 64 nL of acetic
anhydri de. 10 The reaction nediumis then heated for 3 days at 50C, and

t hen di | ut\aD @010/076684 DCM and washed with water (3 x T R2009HH 269 ani ¢
phase is dried over Na2SOX4, filtered and then concentrated under reduced
pressure. The residue obtained is purified by chromatography on a col um of
silica gel, eluting with a cycl ohexane/ EifdAc gradi ent of O to 10% Et OAc.
After concentrating under reduced pressure, 51.5 g of rpet hyl 2-acetyl- 3-
15met hyl but - 2-enoate are obtained in the form of ar ourdzess oil, Yield =
70% NVR, CDC13, 400 (ppn') 3479 (s, 3H); 2.29 3H); 2.12 (s,
3H) . 1.97 (s, 3H). 472 nethyl 2-a y®d - 3- rret hy1l- 3- pgenvibutrgnoate 20To a
suspensi on of 146 ng (0.8 mmuol) of anhydr ous Cul (I) |r325 rrL of anhydrous
et her are added, at OC, (Minder a str&é¥h of argon, mmol) of a 3M
sol ution of phenyl i nagnesi urn brom de in Et20. After rP"l for 30
mnutes at 0C, 1 g (6.4 mol) of nethyl 2-acetyl-3- rret yI but-2-enoate is
added in a single portion. The mxture is allowed tq, warmto room
tenperature and stirring is continued for 18 hoursg,TWe r@ﬁction m xture 25
is then treated with 100 nL of saturated NH4Cl solutio Z" Phases are
separated by settling, and the organic phase is agai reat d with 100 n
of saturated NHACl sol uti on, The aqueous phases are extffacted with 4x100 niL

oo ot U SRR BRI R A AR DRI o

on silica BeCORS| with Ry amthhS and)ﬁbﬁsrhﬂybbmbemde@@ﬁmcomgetmeur%C1 fo g4 atkyl

Col our | cs<TaPb, b ot ¢ et INRET AT i v R, 54 Bl d

5H), 3.3 (;Srewibl:rbly add& isan dAkdl;grdusudrsas 3h1)ethyl33¢ ethyd gfaup, :in-l)he Aresenqesof a3|—|)

phenyl pyr i HTHR. S0 PRITARYGENT MO T Brale Bty oy Ahagfas ot

2- acet yl - terpichatlre3 op hetwddnutaithand BO°Q Tite @bniﬁbOMsAoﬂ-ﬂomwa utle) (te Ii)erare

added 249 0.,85
N- et hyl - %ﬂ‘ﬁ]ﬁgl Y3 h%dﬁﬁpﬂyﬂ &Pngrggngm[e*a(l)hﬁacﬁgra%ou&gd o[ f%m}”é%c ? 6Ahrylnl‘\|/| S ahr e
is then he(aAﬁMf )ftpreférablyuaa atgafOBagriddien campamidr af ithg typeleAryl-Mdic edth X

pressure the residue is ta in 100 rnL hed
of satift at ‘GRS ﬁﬂ% %‘%GPO#%%F’Q g’rro é%fh%té@?@dﬁ‘ é:%n%nent Efed
under r edu@eﬂdlyﬁrf emuneofaambptehemdrqrmrwrlh & bympduraineit fognaiahiyXpim an eohydrousf
silica gel tin ith,. a ohexanef Et 0Ac gradient of 0 to 20% Et OAc.
Af t er conc%‘?{‘(er tR'A r%,ﬁ%gtrhylr%ﬁ?fced pressure, 312 ng of a yellowoil are
obt ai ned, and are solidified in 20 nL of pent ane. The solid obtained is
filtered d then dried under. .vac
N- et hy1- 6- {-réé ﬁﬁ}'ﬂ?ﬁ's ﬁﬂbi CREPRUNIS[OTJRY ly? gb)hf?/ﬁ ‘Slh'gg I%xaai] ygrc%ﬂerqyl\ard 8scflp|8§i/rmazol
- 1- y1] 15\ phéeiarhg$r Tiedsenenposndd aranfaiedao demttaioveds compbendsof fiorofula(lshi t e
powder. Yi el d = 44%rn.p. (O = 122 Pvl= C26H28N4038 = 478; MtH = 477:
Method 2: Tr = 1.54 nmin 1H NVR, de-DWVSO, 400 MHz, 5 (ppm: 12.0 (bs,
1H); 8.55 § blsemé@ 8.45 (s, 1H); 81 (d, 201H); 7.5-7,3 (rn, 7H); 7.2 (m
1H); 7.1 (d, 2H); 3.65 (q, 2H); 1.9 (s, 3H); 4.7 (s, 6Fi); 1.0 (t, 31-1).
Exanpl e 2:
N- et hyl- 643- et hyl- 5- oxo-4- (pyri di n- 3-yl net hﬁl\)crz_z, 5-di fydr oglH pyrazol 1- A-N
- phenyl pyri di ne- 3- sulfonafffde (Conpound 43 of Table 0 i_,‘

o]

0

e H
(V) (llb)
The compounds of formula (lIb) are obtained by formylation of the ester (V) of formula
20 R1-CH,-CO,z in which R1 is as defined previously and z is an alkyl group such as a

methyl or ethyl group. The formylation step consists in preferentially reacting methyl or

ethyl formate with the ester (V) in the presence either of sodium metal in an anhydrous
aprotic solvent such as ethy! ether, at a temperature of between 0°C and 30°C, or in the

presence of a Lewis acid such as titanium tetrachloride and an organic base such as



2 1. met hyl (202)-3-o0xo0-2-(pyridin-3-ylnmethylidene)butanoate A m xture of
g (86 mml) of nethyl 3-oxobutanoate, 9.2 ¢ (86 mmol)
car boxal de\ﬁ&QBOéﬂ@m@zﬂg (1.1 mol) of PPTS in 27 rnL ofpﬁbf%q%§6%1uxed

for 48 hours in Dean-Stark apparatus. The nediumis then concentrated under
reduced pressure, taken up in 50 nt. of EtOAc, washed successively with
wat er (2x100 nL) and brine (100 rril), d&7ed over Na2SO™4, filtered and

Concentrattﬂdutgradﬁﬁereducempr Qﬁéwre:e 35 1Z:a('hl)QICOf ambéumts  of  trimethylsilyl
(2E/ Z) - 3- 0x0 i din

I|d ar obta i form
of a yell ot\V\'/f"dﬁ’er ”@ﬁ“'foé‘ai%sé'él ?Hr %ﬁfﬁf’ﬁéfj lﬁsl HEE 8 af etmqeﬁ%t fo of
fol | ow ng dtwBen ¥oet nF68% "H NI\/R, CDC13, 400 MHz, 6 (ppm: 8.7 (s,
1H); 8.5 (d, 1H); 8.00 (d, 1H); 7.6 (s H; 7,35 5(dd, 1H); 31 (s, 3H); 2.3
(s, 3H), 2.2,,ethy -oxo-2-( oyridin-3-ylnethvl)butanoate 10l n Parr
appar atsus, wieRitkéyp bR Abt ddm@eftcsly ramlidblef theedynyHes(s26d H)- Gnopaanas (op yorirdilan- 3-

yl met hyl i dene) butanoate in 200 MeOH a

hydr ogenat @4): %Q'Srwh&‘ fAGeRTesets ¢ hg 'ky}ﬂ'@upé’éc{ggéﬁ%’ Wi'tBt'%rf Cx ggsctrlﬁgg?pfqvlotugl'yed

t hrough W‘@td@&l@a’ﬁ ABRIe 61MtheBE RERTPLLAIS BreltafiRfedr to Heesidbglow $SWwompolidds of

met hyl 3- oxo- (pyr|d|n 3- ylmethyl)butanoate are thus obtained in the form

of a dark 9idpea glilp)- Whl ch is used 15w thout further purification in the

following step. Yield = 99% NVR, CDCl 3, 400 MHz, 6 (ppm); 8.5 (m 2H),

7.28 (d, ; 7.21 (dd, 1H); 3.78 (t, 1H); 3.71 (s, 3H); 3.16 (dd, 2H); 2.23

(s, 3H0 -g.imuﬂﬁc i yi & a, rnethyl,-.5;-0x0-4-(pyridirid-yiro thYi172,:-;

Sti hWo-111-pyrazeyi N phenyl pyrl d| ne 3-sul fonam de hydiNgchl ori de A

solution of 300 nmg (1,45 i) of methyl

3-0x0-2- (pyridi n-3-yl nel )butanoate A3 3omg (1. |45 ) of

N- et hy1- 6- hydr azi no- N- plienyl Pyri di ne- 3-suferam de | m. of EtOH AcCOH

m xture (1/1) is heated fpr 4 hours at 856y After coofing to room 25

tenperature, the precipitate obtained is filtered off and then washed

successively with Et20 (ég rnL) and pentane (20 mi). 210M#) of a reS| due

are isolated, and this reésidue is taken up in 40 nL of water,

acet oni t ri The anthpopads of famua PiNaHare ebtainesh ramdcarmeend ébz‘é'ﬂdll-geﬁf‘d BZBS nig

of

N- et hy1- 6 4§ef|ne{iﬁariw%us 1Y, by fd{jmo o(fjh}l]drgszz mgdrat? preferab(I:yI |In ﬁy%r?gcl IS—EI\fg/nrt ggc(:)rll as o1

- N- phenyl pEt@rdllahaiaanfLm ofabatweemﬁaraodﬁpcﬁu de are thus obtained in the

30f or f awhite lyophilizate. Yield = 33%rn.p. (CO = 128 M=

C23H23N503S = 449; MrH = 450; Method 2: 'Fr = 0.85 nmin 1H NWR,

d6- DMSO, 4Tbe MyintheBis( phiifje compdupds of 1formyla glpdor whighH)R rgpesepfs 3 HYrou. 6

Cd 351H) m
7.1 ( c?ézﬁ\{?ﬁééj% é&_l)RS %E%Fﬁé ? %?s(dgscépé&iqze siy, 3s %_és&r%d iﬁ"%c%eﬁ\_él?(

2010/ 076527 REE ﬁmﬂﬁmm@ags@;[erred to hereinbelow as compounds of formula (11Ib)

20 Scheme 7
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, (Illb)
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The compounds of formula (lilb) are obtained from 2-chloro-5-sulfonylpyridine chloride of



36 Exanple 3:

6- (4-{3-(2-(di net hyl em no) et hoxyi benzyl } - 3- net hyl - 5- oxo- 2, 5- di hydr oH pyrazo
| - 1-y1) - NWCh01MOPEBRY| pyri di ne- 3- sul t hnani de hydr ochl BGUER2CORERZ69156
of Table 0 3.1.methyl (2E 2Z)-2-1(

hydr oxyphenyl ) net hyl i denel- 3- oxobut anoate 10 According to the process
described in Exanple 2.1, starting withdg g of 3-hydroxybenzal dehyde and
4.75 g of fHFﬁLhé{%ﬁ%g%yﬁy £8P 8hean 2mind) oPForfRAN YIS 2BNHR2Zwith R3 and R4 as

[ (3- hydr oxyphen i denel - 3- oxobut anoate are obtained in the formof a

pal e yel | slefipethd@viousiyeindhe prepanes oi-pINNIRaDCIHESS, PrafsuaNygrietrylgrpipgy in ajgalar
1H); 7.2 - 51 : : :
H) (ﬂﬁeﬁwfr?éﬁ%c{hﬁ?fth%m%%ne. Tﬁeé (nci?]p)%b‘}]d obtaindP of Bnul2 QAVE $s thar)

2.4 (s, 31 r oxy - 3- oxobut an9at e According to
t he pr ocedesatiskwith bydrazineEatiptecn 2 protistspivenhgueli 8h ethanol abf Oifettaygive the
(2E Z) 2- o?egkég’c&?ﬁgcg phenyl ) rnet hyl i dene] - 3- 0xObut 3nOate, 2.5 g of nethyl
2- (3- hydr oxybénzyl)-3- oxobutanoate are obtained in the formof a

transl ucent wax, Yield = 99% 1H NVR CDClI 3, 400 MHz, 6 (ppm: 7.15 (t, 1H);

6.7-6.85 (4 .. 5 .3 7310 - Codn - o _
53 necnyt B ol Rordthnesh Ribia Ittt e e bban o,
15 g (6, #sariyel n Shomst hyihege (omippUndskgiseieleyion o horeiniriom gaicempg LB

20. 25 ni @%ﬁl , 187 - d .
Erm)l) 01[n 38|)f71<1‘|9 %e@&??/gb%%o t ){;}ﬁ? cﬂ?fghq g'g(ﬂ')'/‘gr%?ﬁ?%%{"%g ?ﬁ*‘z@er%{'ﬁ‘g‘%m i
anhydrlus fOHSON(KY), vétht legland R 89 dafinmsupreviatislgothe Ayrdrazine duratipp iethtrodeead ght
at roomtepper - | I | i | ed
inder 1 edu g Bl BERIIeAIng B BiHchoho HYAHEEONE0E el QRIESR IR 5
washed wi tdonipound of 80muia) (X\Grin d1e presenadaofSOztalitic amouat of eHedinmy i @ive theder

reduced pr; n {fild b : p a;C o} -4 ca
gel, el ut i'ﬁ%ﬁ\ﬂmé@ﬁ%agm%%gp%gtﬂgn%{yogglggﬁgﬁdi%&) %Zgﬁ&hﬁst glé%%gcgyn? rc !'gti ng
under reduretimpntesychr 8s hyd@chigriofacigeirhg binary mixture of immiscible solvents such as
2-(3-[;2-(dj i no ox0Obut anoate are obtained in the
form olf25 a%l{ﬁ%b\%%b@%&é&%ﬁéﬁﬁr@ﬁ%&é&% NVR, CDCl 3, 400 MHz, 6 (ppm: 7.2
(t, 1H; 6.7-6.8 (m 3H); 4.1 (t, 2H); 3.8 (t, 1H); 3.7 (s, 3H); 3.15 (d,
2H); 2.8 (éch g 2.4 (s, 6H); 2.3 (s, 3H). 53,4, 6714:13-12. 0net hyl arni no
el t hoxYil benz—% =3- et hyl - 5-0. x0-2 5-di hydrn-1 H pyraz

yl)-N-et hyl - N-ohenyl pyri di ne- 3- sul f onam de hydr ochl or According to the
process described in Exanple 2.3, starting Wth 195 nmet hyl 2-{3-

N=
g /N‘NH2 HN

Lg

N O N

|

Y
Pl

R " pg" ‘ XVII
_NH
XV HN 2
| (lic)

Scheme 9 describes the synthesis of the compounds (1) for which R1 is a group -W-aryl
20  or -W-heteroaryl, the said groups being substituted with one or more groups -NR5R6 and
in which W is a group (C1-C5)alkylene. These compounds are referred to hereinbelow as

compounds of formuia (Ib).

Scheme 9



k_z-(ﬂi lrre%hﬁl 3m’ no) et hoxy] benzy1} - 3- oxobut aneat e and 194 ng of Bl
et hyl - 6- razi no- N- phenyl pyri di ne- 3-sul fonarni de, 7 - L8
6- (4- { 342-\\P RRAPAKY/ BRI NO) et hoiyl benzy11- 3- PCPFR2000/052691
10net hyl - 5- oxo- 2, 5- di hydr o- 1H pyrazol - 1-y1) - N- et hyl - N- phenyl pyri di ne- 3-sul f
onam de hydrochloride are obtained in the formof a white |yophilizate.
Yield = 20% mo. (C = 124 M= C28H33Ns@>B = 535; MtH = 536; Method 2: Ti =
0.98 min '"HNWR, d6-DVSO, 400 MHz, 6 (ppm: 12,%%(bs, 1H); 10.0 (bs, 1H);

8,6 (d, 1H); 8.4 (s, 1H); 8.1 (d, 1H); 7.4 (m / . k25 (t, 1H); 7,15 (d,
2H); 6.9 (d, 2H); 6,8 (d,r4H); 4.3 (t, 2H); 3.6 (—8H); 3.5 (s, 2H); 3.4
(1, 2H); 2,8 (s, 6H; 2R (s, 89; 1.0 (t, 3H. 4 Exappd e 4:

6- { 443- (di nmet hyl am en2yd1 ¥ 3- net hyt=5-0oxo0- 2, 5- dithydr o- 1H pyr azol -
201-yl | -N-ethyl - N phenyzﬁJ pyri diN@e- 3- sul f onam de (CoApound 53 of Table 1) H

N..,NI""4N,------ LC?PN-----a----34. 11 j--, . -0 > [ TN L0 d. (L, ]
v vass 25 4.1, methyl ™) (vl .o 10 % Pdon @
f2. 71E) - 2-[ (4- ni t ropheny! ) et hyl i denel- 3- oxtbut anj At R Eore |"ng to the

process described in Exanple 2.1
4-ni trobenzal dehyde and 4.75 ¢ 6?
(271E)-2-[(4- nitrophenylynethyli
formof an oil, 30 Yield =41%"
8,3 (d, 1H); 7.8 (d, 1H); 7.6 (m

starting i th 6. 185 of

yl oxobut arNegt e, 4.2 g of nethyl
e @-3-0>'Eobutan_ te are obtained in the
cDCl 8, 400 "8 (BPm: 8.4 (s, 1H);
;3,9 (s, 3HY 5 (s, 3H. 4.2. nethyl
2- (4- am nobenzyl ) - 3- oxobut anoat e corghng to @ process described in
Exanple 2.2, staffing with 4.2 g met hyl (2Z/E)- 2-
[ (4-nitrophenyl) et hyl i dene] - 3- oxolut anoate, 2 g of net hyl

244-arrinobenzyl)-3- 38 oxobutanoate are obtained in the f il.
The c%m)pound of formula (XIX) is obtgllned %y react?ng Ia B-E(et% egtérm cgrfnpc‘gltrpndO Io}

formula (IV) R2COCH,CO,z, R2 being a group (C1-C5)alkyl, -(C1-C5)alkyl-(C1-C5)alkoxy
or halo(C1-C5)alkyl and z representing an alkyl group such as a methyl or ethyl group,
5 and a benzaldehyde compound of formula (XVIII) substituted with one or more nitro

groups. The compound of formula (XX) is then obtained by total hydrogenation in the
presence of a catalyst such as palladium-on-charcoal in a protic solvent such as ethanol,
preferentially followed by a reductive amination, under conditions such as, when R5 and
R6 are a methyl group, formic acid in the presence of a reducing agent such as sodium
10 triacetoxyborohydride in a protic solvent such as acetic acid. Compound (XX) is then
reacted as described in Scheme 1 with the compound of formula-(lll) to give the desired

compounds of formula (Ib).

Scheme 10 describes the synthesis of the compounds (1) for which R1 is a group -W-aryl,
15  with W being a group (C1-Cb5)alkylene; the said aryl group being substituted with one or
more groups —O-(C1-C5)alkyl-O-(C1-C5)alkyl-(C1-C5)alkoxy or -O-(C1-C5)alkyl-NR5R6.

These compounds are referred to hereinbelow as compounds of formula (Ic).

Scheme 10



1H NVR, CDCI 3, 400 MHz, 6 (pprn): 7.1 (t, 1H); 6.6-6.5 (m 3H); 3.9 (t,

1H); 3.8 (s, 3H); 3.7 (bs, 2H); 3.1 (d, 2H); 2.2 (s, 3H). Yield = 54%

4. 3. met hy | WD 264 017@82KY| ar ni no) benzy11- 3- oxobut anoat e RCHFRR200H@H526911. 5

g (6.78 mml) of nmethyl 2-(4-am nobenzyl)-3-oxobutanoate, 40 pl (0.04

nrnol) of AcOH and 5.1 nL (67.8 mml) of an aqueous 37% sol uti on of

formal dehyde in 13 nL of CH3CN are addedygortionwise at O C 4.3 g (20. 34

moi ) of 10 sodiumtriacetoxyborohydride. The reacigugn mediumis then

allowed to warmslowy to roomtenperature, and S rring.is continued for

12 hours, The reaction mxture is poured into 50 nL™nf s rat ed NaHCO3

solution and 30 g of icex@extracted wwth EtOAc (2 x 1 ), dried over

Na2SO4, filtered and centr &H&d untiEisOrgdbeetke pr reO and then purified

by chromat ogr aphy a 6ol umn of silHcagets—ebuting wth a

cycl ohexanei Et OAc gra@i ent of (@Hho SQ%yEbEMGton344 Ny of eyl

2] 4- (cl i met hyl am no) benzyl ] - 3- oxobutanoate are obtained in the formof a

yellow oil. Yield: 20% 111 NVR, CDCl 3, 400 MHz, 6 (p r}‘%g: 7,1 (t, 1H); 6.65

(d, 111); 6.55 (m 2H\) 3.9 (&xnplH); 3.8 (s, 3H); 3. &g @Ky 3.0 (s, OH);

2.2 (s, 3H. 20 4.4. '644-13friitnettivfa%mml berr ,JA 5-ci xor 2.

5411hydro, - 114-yr Ozokl IMH I n: N-phenyl pyri di ne-3-sulfonarnide According to

the process described in Exanple ,1.31 st@rging with 172 ng of nethyl 244-
02 nfPReNn N-et hyl - 6- hydr azi no- N-

(0] Ar

(di net hyl am no) beri zyil - 3- oRXbbut ate an
25 phenyl pyri di ne- 3- sul f onam ge;\ 138 rug R2
64. 4-[ 3- (di npt hyl am no) ben ' 3NFet hyl - 5-,px02, 5-di 0- 1H pyrazol - 1-y1}-N
- et hyl - N- phenyl pyri di ne- 3-5ul f gnar ni de a#¥e—ebtai ned inot he f of a white
solid. Yield = 41% mp, (QQ) =%22 30M= C261-12 3S = 491; MrH = 492;

Met hod 2: Tr = 0.96 1H NWR O @)0 MHz, 6 (porn): 12.0 (bs, 1H); 8.7

(bs, 1H); 8.45 (s, 1H); 8.1 ( H; 7.4 (m 3H); 7.2 (d, 2H; 7.1 (t, 1H;
6.7s, I H; 6.5 (d, 2H; 3.7 g, 2H); 3.5 (s, 21-1); 2.9 (s, 6H); 2.15 (s,

3H); 1.0 (t, 3H). WD 2010/076524PCT/ FR2009/ 052691 39
5.1.6-chloro-N, N-dirnethyl pyri ne-3-sullonamde To a m xture of 4.7 nL

(9.43 mol ) of dinethylam n i n THF d 2.6.0 .. .

in 20 nL O%{hq-ﬁgrquu%éaégorm@%&%ggi 'Sa?%é?8}y5§a§%'%ﬁ %gkégj ggtf m@*% ;gﬁg\f

6- chl or Opyfdrmuraee\zﬁ RCO@H&fC@ﬂI with &e t(qmng]?pardegcrmuopramngsly @npa epresaating

9840332) in 5 of THE. After, stirgi or ] i on

nmedi umd s ?'&EE‘P{”?_QIBU? ﬁu%aﬁﬁ@eéti’ﬁ ef 85%3&(?&%%@@@ aﬁ"%r%%\fﬁ%?} ﬁé fcgggow%rr&rﬁg‘%

brine (40 pbl), felioved wvesteba? G4, hykirddematich imrthle porseent phpahdiunden-charosled

ressure, 1.939 of 6-chloro-N N ,10di nethyl pyridi pe- 3- i

obt ai ned. | er??f@b'ﬁfdﬁ msapeat%w 5 CY TR Pé&h@@%&ﬁ%@@a}%@ﬁh@@ned

puri ficati ppaikplatite withlal @nhptging tof formiiiee{XXIBERe-Lg, with Re representing a group (C1-
C5)alkylene, -(C1-C5)alkyl-(C1-C5)alkoxy or -(C1-C5)alkyl-NR5R6 and Lg being as

10  defined previously, in the presence of a base, preferentially a mineral base such as

potassium carbonate, and in a polar solvent such as DMF; it is then reacted as described

in Scheme 1 with the compound of formula (lll) to give the desired compounds of formula

(Ic).

15 In the examples that follow, the starting compounds, the intermediates and the reagents,
when their mode of preparation is not described, are commercially available or are
described in the literature, or else may be prepared according to methods that are known

to those skilled in the art.

20 The examples that follow illustrate the preparation of certain compounds in accordance
with the invention. The numbers of the compounds given as examples referred to those in

the table given later, which illustrates the chemical structures and physical properties of a



11-1 NMR, CDCI 3, 400 MHz, 6 (ppm: 8.8 (s, 1H); 8.0 (d, 1H); 7.4 (d, 1H);
2.7 (s, 6Hyo dprod7Bshydr azi no- N, N-di rnet hvi oyri di ne- 3- st T/HRID0DR052691
mxture O 1.9 g (8.8 nmol) of 6-chloro-N, Ndi net hyl pyri di ne-3-sul fonam de
and 4.6 nL (91.5 nrnol) of hydrazine nonohydrate in 10 nt. of EtOH is
heated for 2 hours at 80C. The preci pita% obtai ned, after cooling to room
terrperaturf%, is filtered ﬁ.ff a d.thert1 washed with 10 nL of EtOH and dried
under vacut§iti CoMREPGIZ ACERIAING IA VIEHBYGRURD-  20di met hyl pyri di ne- 3- sul t onami de
are obtained in the formof a white powder. 1H NMR, d6- DVSO, 400 MHz, 6

(ppm: 8.5 (b 1H); 8.3. (s, 1H: 7,7 (d, 1H); 6.85 (d, 1H); 4.4 (s, 2H);

2.6 (s, 6H .egi“g‘{"'PGE’fQ,EEﬁVf?é'PF??Eg M@P}éﬁé’ﬁyﬁg&i kvO, 440vr i di n- 311met by

15vfl oyri di ne- 3-sul fonam.de A m xture of 400 ng (1.85 mmol) of

6- hydr azi ng-N N-di mre hyl pgri di ne- 3-sul fonarnide and 383 ng (1.85 nmol) of

met hyl 23- oxAE (pyri di n- 3EW f)butanoate in 4 nmL of EtOH AcOH ni xture

(1:1) is heeted for 4 houpghmtorB&gamdrd t hen concentrated under reduced

pressure. The residue obtéj ned lis taken up in 20 nL of Et0Ac, washed 30

successi vePYFui th water (2IMEBGIORPEMICE,t yr at ed NaHOO3 sol ution (20 ni) and

brine . (20pmgd-), dried omethpgﬁﬁyxidéi |tered and concentrated under

reduced pressure; The residuye Is thep1 solidified in 20 nt of an

Et 20/ pent aR¥Eni xt ure ( 1/ 13:2-PMethp¥etnangl recrystal lized from a

Z)écl Ohﬂia?sicﬁ%l g_H m'3xt Iur e. E{hlgaowzrg OL E SI— di met hy1l- 64|3- met h?/l ;15- . .
0X0- 4- ridin-3-yl nmet -2, 5-di hydro- 1H pyrazol -1 -yl i deare obtai ne

in the for%yU&H white crysﬁ‘%‘f%@ta"l‘ﬁel d Tr; 28a/o mp. CC = 212 5M =

C17F- 119N588 = 373; M FhbwettdrétheMet hod 2: Ti = 0.58 min 1H NWVR, d6- DVSO,

400 MHz, (Ielprtl): 12 (bs, 1H); 8.7 (s, 1H); 8.65 (d, 1H); 8.5 (s, 1H; 8.4

(d, 1H); 8V8BH G 1H); 7.Mef@nohn): 7.3 (dd, 1H): 3,6 (s, 2H); 2.7 (s; 6H);

2.2 (s, 3HproBxanple 6: |sopropanol

N-et hyl-6-{4-(3-(nethoxynet Ip benzyl ] - 3- met hyl - 5- 0xo- 2, 5- di hydr 0- 1H

10pyr akol -AeQH) - N- phenyi p@?‘?téi 1 3-5ul fonani de (Conmpound 34 of Table I)

6. 1. met hyl cB:€et hoxynmet hybhemgmat e 15To a solutic....n of 15 g (65.5 mMmuol)

of nethyl 3-(brononet hyDbenzoate in 20 niL of anhydrous MeOH i s added

dr opwi se, &ECr oom t enper aP &Y €&l uti on of sodi um met hoxi de in MeOH,

prepared befiprehand from etZhy@rdi®@n2 nrnol) of Sodiumin 65 nL of MeOH.

The reaction mediumis then heated for 4 hours at 65C and then concentrated

under reduted pressure, t'dR‘érﬁs)up in 500 nL of DCM washed with water (100

m.) angh 204Bri ne (100 m)pydtobieriey¥@d Na2304, filtered and concentrated

under reduced pressure, 7.8 % of . et hyl 3-(nmet hoxynmet hyCbenzoate are

obt ai ned i A2X¥%e form of aRYBiicadthi ch is uSed without further purification

iEDthe f ol iéqubpg step, Yipbdssu®tYrddrabVR, CDCI 3, 400 MHz, 6 (ppm: 8.1 (s,
1H); 8.0 1H); 7 (7.4 (t, 1H): 4.5 (s, 252H); 4.0 , 3H); 3.4 , 3H).
ok b okshgai 2520 ¢ (5 0120 (s,

6.2.2 [3- (¥ethoxymet hyl ) p

NH,CI Ammonium chloride

25 NaHCO, Sodium hydrogen carbonate
Na,SO, Sodium sulfate
Cs,CO;3 Caesium carbonate
TEA Triethylamine
TFA Trifluoroacetic acid

30 THF Tetrahydrofuran
RT Room temperature
ZnCl, Zinc chloride
PPTS Pyridinium para-toluenesulfonate
anh. Anhydrous

35 Pd-C Palladium-on-charcoal

Cul Copper iodide



To a solution of 7.8 g (43.3 nmol) of nethyl 3-(nethoxynethyl)benzoate in
60 rnL of a THF/ di oxane m xture (111) is added 0.94 g (43.3 rnnol) of

l'i t hi um bonaghgd1d/0865Zhe 30 reacti on nediumis then heaREIFR2099HHAGD 1at
80C and stirred overnight at roomtenperature. The reaction nediumis taken
up in 500 nil_ of EtOAc, washed with water (2 x 100 niL), dried over Na2SO4,
filtered and concentrated under reduced goressure. 5.9 ¢

3-(nme.tho hyl ) phenyl i Q@@%’ are obtained in the formof a yellow
l'iquid, mﬁ\?ﬂ%ﬁf\l WO 2010 07%%; / FR2009/0 41 is used without further

purificatiMal in the fol | cvédigndadige Yield = 90% 111 NVR, CDCI 3, 400 MHz, 6

(ppmM: 7.4x,L24H); 47 (S, X 2H): 3.4 (s, 3H); 2.4 (bs, 1H).

6. 3. 14br oﬁ%‘%r’?‘et hyl )-3-(%?'%?&(/0r9§{eﬁ]\}43ﬁwg%zene To a solution of 5.91 g (38.8
mol ) of 2rgBd (et hoxy et GyBemedrazol-ryt NIV, N'iergmethylusinidn 20 are added
dropwi se, at 0"C, 9.1 ”Ltgf?gﬂl}or&ﬁwgtle) of phosphorus tribrom de. The

reaction mxture is allowed to warmslowy to roomtenperature and stirring
is continuedCl10 for 4 houdN-Ditheolexythearteaimiden nmi xture is then poured

cautiously,j,nto a mxture lwg f ice and 100 ma_ of MeOH. After
evaporat i nﬁMMf t he MeOH ‘}Iﬁ/{ ér r%’%&glén pressure, the aqueous phase is

extracted MMCh DCM (2 x 2@8tetiiyymorphelirer l§saxide phases are conbi ned, dried

over Na2S filtered an entrated under reduced pressure. The
resi due o%%?‘ned IS puri %%@%&y&gﬂg@%t ography on a colum of silica gel,

el uting wkrd(Ciclbcycl ohexkRailedbnOAcetgieadi ent of 0 to 20% Et OAc. 3.25 g of

1- (brorno l)-3-(nmeth ; zene are thus obtained in the form of
an oil. Yir%@yo%% | HNVR %{ﬁ&p%%@ﬁﬁég 6 (ppm: 7.4-7.1 (iii, 4H); 4.45
(s, 2H); 4B®Hs 9H) . 3. pdra-ToBidnesulfbniveddid 1y!
2[ 3- (et haxvnet hvnbenzvllﬁgtéﬂﬁqptﬁ%gnoate To a solution of 0.34 g (15.1

0 achy r

nmol ) of sodiumin 8 nt. ous MeOH are added dropw se, at room
tenperature and under argme 1.6 inL (15.1 nmol) of nethyl acetoac. etate.

After stirying for 30 m i (15.11 nmmol) of 1-(brononmethyl)-3- 25
(rretti1§xy tCT[:yI ) benzene 2?%%%%?15%?/‘ c%}Ided dropwi se and the reaction nmedi um

is then hedired for 2 hourMinB@sm nutes at 70C. The reaction nmediumis then
concentrat ed under reduceﬂ ﬁhgﬁﬁme, and the residue obtained is purified
by chronat8dtaphy on a col't Silica gel, eluting with a

cycl ohexane/ Et 0Ac gradient of O to 20% EtO0OAc. 3.2 g of nethyl

2[ 3- th hyl ) b 11-3- t W i f
o i, 50 vi PO yReiat ipprir BB WIBT Fpdle S USLARA Sefoi Ve (BLdTZy o
4.45 (B, 2400 MBiz8n (DMSE}d6, Jising(the peklx of BMSQ+1d5 &—yeferen®.('l'_d1e chemjicat spiffssd
3, 6.5, “ar rreg(tppe%)égé%t E)ér¥sng<§rnrﬁi}1io§1pgrﬁ$. IWmle's'igrl’a(?s' &lgéel?\\/éoagrgl%xpressed as follows:

s = singlet; bs = broad singlet; d = doublet; dd = doublet of doublets; dt = doublet of

triplets; t = triplet; m = multiplet; H = proton.

25  The mass spectra are obtained under the following LC/MS coupling conditions:
Method 1: Column: Jsphere 33 x 2 mm; 4 uM;
Eluents: A = H,O + 0.05% TFA; B = CH;CN + 0.05% TFA
T0: 98% A; T1.0 to T5.0 min: 95% B;
Method 2: Column: Acquity BEH C18 (50 x 2.1 mm; 1.7 pM);
30 Eluents: A =H,0 + 0.05% TFA; B = CH3;CN + 0.035% TFA.
TO: 98% A; T1.6 to T2.1 min: 100% B; T2.5 to T3 min: 98% A
flow rate 1.0 mL/min; T°C = 40°C, injection 2 pL
Method 3: Column: Kromasil C18 (50 x 2.1 mm; 3.5 um);
Eluents: A = CH3CO,NH,; + 3% CH3;CN; 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.



42 (met hoxymet hyl ) benzy11- 3- oxobut anoate and 350 ng of

N- et hyl - 6- hydr azi no- Nphenyl pyri di ne- 3- sul f onam de, 341 of

N- et hy1- 64N 2610/0F65624yr net hyl ) benzyl | - 3- PET/FR2009/052691
met hyl - 5- oxo- 2, 5- di hydr o- 1Hpyrazol - 1-y1). - N-pheriyl pyri di ne- 3- sul f onani de
are obtained in the formof a white powder. Yield = 58% (t) = 144 M=

C26H28N404S = 492; MrH = 493; Method 2: 3y = 1.29 nin. NMR, de- DMBSO
400 MHz, 6 (ppm: 120(bs 1H); 8.7 (bs, 1H); 8,45 (s, 111) 8.1 (d, 1H5
74(m3H) 7.3-7.1 (rn, ; 4.35 (s,

9,
(s, 3H); ZExd@mple( sl 3|-Dl-eth_yleﬁ F-meghyl- 4-(:1Xr3ﬁ~g]|)yé-17phen(ylethyl) 5-oxo—2 5-3|hygr@1H-
N ethyl - néjr IV LR RSBy dmBDEBY kS Al de- @ oty ol fdbipYy azo
y1l1l- N phe pyri dm TR @(?%na‘m(? %Conpound( 74%‘ Tablg 1) 1? 7 1 rret hvi
3- 0xo0- 2- ( 2- phenyl et hyl ) but anoat e According to the process described in -
Example 6.4, starting with 5.16 9 of (2- brornoethypbenzene and 3.2 g of
net hyl acet oace , 1 g tpf nmet hyl 3- oxo-2-(2- 20phenyl et hyl ) but anoat e

ﬁ/lr—|ze otgt (ai ned i tlhe j;:w translucent oil.. Yield = 31% NMVR, ark 400
, ppm.. 3.75 (s, 3H); 3.5 t, 1H); 2.5-2.7 (rn,
2H); 2,2 ( , 2915 2.3 ( : ( H) (

257. 2 et 643- net hyl - 5- oxo-442- phenvi et hyl ) - 2, 5-di hydr o- 1H pyrazol -1

-Vvil-N-~ ohenyl pvri di ne-3-sU fonanm de According to the process described in
Exanple 1.3, starting with 264 ng of nethyl 3-oxo-

ﬁ ((e fhsregytl qu hy bty meéﬁ/esmhﬁﬂgﬁ -rgnaaite
razi no-
Net hy1- 6437 ‘)P/r@t mturg ‘g-xggi g{b%yrl Il)lncg ?pﬁy)%%;sgfﬂ?ﬁg% O%%'Fk(é% 91fmol) of methyl

30pyr azol - dcatbacebhte ey Pyl @hsoemamswffmmnm ate aaded izt miLnefcadetic talntaydrmem of

a white powder. Yield 53% 158
Net hodi (2 =Ths tackommegimis e ‘?E?ﬁ&%@ 3 gpcéS%%gm%g%ﬁﬁeﬁ@% dgﬂeg%
400 MHz, 6ahPmabhed it Wdss (313108, fll). (Tihe, ordédlic pBadd ig( driedLbfjer M2, 5 Qdfiltered

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 10% EtOAc. After concentrating under reduced pressure, 51.5 g of methyl 2-acetyl-3-
15  methylbut-2-enoate are obtained in the form of a colourless oil.

Yield = 70%

H NMR, CDCls, 400 MHz, 8 (ppm): 3.79 (s, 3H); 2.29 (s, 3H); 2.12 (s, 3H); 1.97 (s, 3H).

1.2.  methyl 2-acetyl-3-methyl-3-phenylbutanoate
20 To a suspension of 146 mg (0.8 mmol) of anhydrous Cul (1) in 5 mL of anhydrous ether
are added, at 0°C, under a stream of argon, 3.6 mL (10.9 mmol) of a 3M solution of

phenylmagnesium bromide in Et,O. After stirring for 30 minutes at 0°C, 1 g (6.4 mmol) of
methyl 2-acetyl-3-methylbut-2-enoate is added in a single portion. The mixture is allowed
to warm to room temperature and stirring is continued for 18 hours. The reaction mixture
725 is then treated with 100 mL of saturated NH,CI solution, the phases are separated by
settling, and the organic phase is again treated with 100 mL of saturated NH,CI solution.
The aqueous phases are extracted with 4x100 mL of DCM. The organic phases are
combined, dried over anhydrous Na,SO, and concentrated under reduced pressure. After
purification by chromatography on silica gel, eluting with a 95/5 cyclohexane/EtOAc
30  mixture, 1g of methyl 2-acetyl-3-methyl-3-phenylbutanoate is obtained in the form of a
colourless oil.
Yield = 67%.
'H NMR, CDCls, 400 MHz, & (ppm): 7.4-7.2 (m, 5H); 3.9 (s, 1H); 3.8 (s, 3H); 1.90 (s, 3H);



1H) ; 7.4(in 3H) 73(m 2H) 7.2 (d, 3H); 7.1 (d, 2H; 3.6 (g, 2H); 2.8

(t, 2H; 2. & H; 1.0 (t, 3H.

Exanpl e6: 60Q1 QWW@534OXO 3-propyl- 2, 5-di hydro- 1 PCT/FR2009/052691

H pyrazol -1-y1)-N-et hyl -N- phenyl pyri di ne- 3- sul f onam de (Conpound 68 of
Table I') NIt. 10< O 8,1.ethyl 2-benzyl- -oxohexanoate According to the

process described in Exanple 6.4, starti3dg with 2.2 g of benzyl brom de and

4 g of et h‘ybig)lm-wybgwm[)e 2.5 g of ethyl 2-benzyl-3-oxohexanoate are
obtained in 15the formof a translucent oil. Yield = 40%'H NVR, CDCl 3, 400

MHz, 6 (ppm: 7.15-7.30 (m 5H); 4.2 (g, 2H); 3.8 (t, 1H); 3.2 (dd, 2H);

2. 5- 2. 3 (M 32Nsth-62B-10BIhyR4) 1-nibttd/|-{i tphedirbthyD-B6xd-2,5-diiykro-12Q8ur2z01-1-yi-N-
614- bett: 1-54ako-3,3tap11 ,& 1-dihQrt,11,1-p.triutokt-vil-NE3th
-- N p116q1 her b L According to the process described in

WEXgag’?l E ét-ﬁt;/ fsécﬁitfohrtﬁ 2t 3@(1351’ﬁ1n€tﬂ) 6t MgthyP 2-deenz-gim@hgixdplesrgtgdreasnith 353

6- ( 4- benzyam%ﬁéggﬁﬁlxtsr%ﬂ Dieadad 24 me o) SNkt Ry ydazino-

25N- phenyl rmﬁhbﬁ'ylﬁﬁrd%wessﬂsﬁmﬁm@@ anl eth@bééktti@ﬂdnlehré he thedr Reatbd dombitoars at
powder. Yield = 69%rn. P i & g) C26H28N403S = 476; MH.=
ra lng un aVeau

Met hod 2: 94°Ce Aftengonaent 6408 TRPGe & PR} 300 Mg
%H) g g ([béM WakheBwith 28 30 Hh) of §atdra(éii N3Q&H8), soiltidd-dfiell dver Nagsd),, fikered, (q,
H) |1é) 9: goncerl;{)rated undért reduc|:_|e)d pressurg and tlﬁgn purlfoed( by chr|5||)'natograph(y on a|_c|2)[umn
Naet hyl 8- 6f4§|§ca( ZrelTed Doy Shithox Y Resexhie/Btaved Ryadidntos 02t 2d%hEﬂ(DAiI-IAﬁ§rr azo
| -1-y1}- N-phenyl pyri di ne- 3- sul f onami de oynd 38 of  Tabl 5
0.1 13 (- SARCRBHOHURPT REWAY HBERAAOR ARG Ol vaI R SHES ARl 7701
3- (hydr oxygmbingd iR PeNaL. of iserfar. (1@ 1sofidremAihe@fis filtered off, and then dried under
vacuum. 178 mg of N-ethyl-6-[3-methyl-4-(1-methyl-1-phenylethyl)-5-oxo-2,5-dihydro-1H-
15  pyrazol-1-yll-N-phenylpyridine-3-sulfonamide are obtained in the form of a white powder.
Yield = 44%
m.p. (°C) =122
M = CygH2sN4O3S = 476; M+H = 477; Method 2: Tr = 1.54 min
"H NMR, d6-DMSO, 400 MHz, & (ppm): 12.0 (bs, 1H); 8.55 (bs, 1H); 8.45 (s, 1H); 8.1 (d,
20  1H); 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).

Example 2: N-ethyl-6-[3-methyl-5-oxo0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-
1-yl]-N-phenylpyridine-3-sulfonamide (Compound 43 of Table I)

25
H
N o >
- ~/
o}
2.1. methyl (2E/Z)-3-0xo-2-(pyridin-3-ylmethylidene)butanoate

A mixture of 10 g (86 mmol) of methyl 3-oxobutanoate, 9.2 g (86 mmol) of pyridine-2-
30 carboxaldehyde and 70 mg (1.1 mmol) of PPTS in 27 mL of hexane is refluxed for
48 hours in Dean-Stark apparatus. The medium is then concentrated under reduced
pressure, taken up in 50 mL of EtOAc, washed successively with water (2x100 mL) and
brine (100 mL), dried over Na,SO,, filtered and concentrated under reduced pressure.



Cs2C38 and 8.4 nL (88.6 mol ) of bronoethyl nethyl ether in 150 nL of CH3CN
is heated for 12 hours at 110*C. After cooling to roomter_rlperature

medi um i s WO 2@t@076624cent r at ed under reduced pressureP QdEB@OQQ/(ﬁ%@gO
nt. of DCM washed with brine (2 x 100 nth) dried over Na2304, filtered and
t hen concentrated under reduced pressure. 1010.9 g of

3- (2- met hoxyet hoxy) phenyl i net hanol are g ained in the formof a yellow
oil. Yiel 3 - ~yIB e iddne)blutdddate @r@%b{a’ihecﬂh‘l)theG 85
IR %?% oﬁ’r%%hW@E/,@R@o% 24(99rcM7123(3{ (HIQI) ) : %V o e
159. 2. 1- ( Boomofre yeRaw oil Pﬁ@@(%h%i%&ﬁ}@e’ﬁ@ca“ﬂ%‘&fﬂh?%&O B9 $HeP-pr ocess
descrlbedylgldEx pl e 6.3, starting with 10 g of [3-(2-

nmet hoxyet hoxy) p yl ] met hanol, 11,8

of _
1- ( br ononethiyMR, Qqcﬂe,ﬂ@OMﬁ@@t(I}?@W)a9b‘eﬂiﬁh%5é¢e1'@b§é)ior(€d“ﬂ)h7ten(ér?'3)5 “%f an
oi l. Yicel k 13 400 MHz, 6 (ppm: 7.3 (rn, 1H); 7.0
(in 28 e, )33071(5 ?'Wf 3@0 4,15 (t. 2H): 3.75 (t, 2H): 3.4 (s,
3H) 9. 3.nethyl 24342-net hoxyet hoxy) benzyll 3- oxobut anoate According to the
process described in Exanple 6.4, starting with 5.6 g of 1- 25
(broi nonet hyl ) - 3- ( 2- net hoxyet hoxy) benzene and 2.52 g of nethyl
acet oacet a2.2, 3ndthyg 2e utareaiet hoxy) benzy1] - 3- oxobut anoat e
are obtained in the formof a yeIIow oil. 11-1NWR CD 13, 400 MHz, 6 (ppm:
7.2(1, 1 6.75 (m 3 4.15 (d, 2 3. s, 3H); 3,45 (s,
3H)( BLOZLE') mdPalII-Qp(paEathl_ze mgidye (301@504(68 mmél) o|f_|) methyl (2E(/Z) 3- o>|(_<2 2- (pyrldln—&-
Vet hyk6- 44, ﬁ%t ﬁ%ﬂ%@ﬁ@gﬁﬁ P%Y0 Bﬁ_ W\%e@ﬁtan\ﬂ'z,@'d%fqob/bibaf@rsj#ﬁd%de@&teb for

yll-N phen I py oham Accordi ng process descri bedd n
Exanpl e 1.8 hetrarat if igarwl hmreggmmlglx@jrerlﬁgthewflltgwg through Whatman GF/F paper an
(2-met hoxy nz FBER.:B an EQJ and 33 g Ofnethl 3-ox0-2-(pyridin-3-

N- et hyl- 6- ﬁén%?‘é%z(%t%g l\yrﬂﬁg pheny g{i/rl ' 3-sul ?%nam de, np of b

N- et hy1 6- ﬂmtr@;)pmamthmemhg)gb;mmwiheg,form of a dark yellow oil; which is used

met hyI &) - N-phenyl pyri di ne- 3-sul f onam de
are ob ai n\evgh&jﬁurﬂ{&%wﬁ dé‘l‘rﬁ 35’\%”."5% p%)wder Yield = 70%in.p. (C = 126
M C27H30NAY®RR =99%2; M+H = 523; Method 2: Tr = 1.27 mn, 111 NVR, d6- DVSO,

47102 '(VI%Z 3E|1)|-i Rl@ﬂ% g&§|3,04dob@ 15%‘,%#}) gd@i 6%1)“;12213%?3’1514)3%2;11(321;1 1?5 137(2538114*))

(m 411); 3.75( §3H)281)16 @dazl-(5223|€§ 3Hz 1 (s, 3H; 1.0 (t, 311).

20 2.3 N-ethyl-6-[3-methyl-5-oxo-4-(pyridin-3-yimethyl)-2,5-dihydro-1 H-pyrazol-1-yl]-N-

phenylpyridine-3-sulfonamide hydrochloride
A solution of 300 mg (1.45 mmol) of methyl 3-oxo-2-(pyridin-3-yimethyl)butanoate and
423 mg (1.45 mmol) of N-ethyl-6-hydrazino-N-phenylpyridine-3-sulfonamide in 4 mL of
EtOH/AcOH mixture (1/1) is heated for 4 hours at 85°C. After cooling to room
25  temperature, the precipitate obtained is filtered off and then washed successively with
Et,O (20 mL) and pentane (20 mL). 210 mg of a residue are isolated, and this residue is
taken up in 40 mL of water, 2 mL of acetonitrile and 0.48 mL of 0.2N HCI solution and
then freeze-dried. 220 mg of N-ethyl-6-[3-methyl-5-oxo-4-(pyridin-3-yimethyl)-2,5-dihydro-
1H-pyrazol-1-yl]-N-phenylpyridine-3-sulfonamide hydrochloride are thus obtained in the

30 form of a white lyophilizate.
Yield = 33%
m.p. (°C) =128
M = Cy3H23Ns0sS = 449; M+H = 450; Method 2: Tr = 0.85 min
'H NMR, d6-DMSO, 400 MHz, & (ppm): 12.5 (bs, 1H); 8.90 (s, 1H); 8.8 (d, 1H); 8.6 (d,
35  1H); 8.5 (d, 1H); 8.4 (s, 1H); 8.2 (dd, 1H); 8.05 (dd, 1H); 7.4 (m, 3H); 7.1 (d, 2H); 3.8 (s,
2H); 3.65 (g, 2H); 2.3 (s, 3H); 1.0 (t, 3H).



Exanpl e 10:

N-et hyl- 614- (4- met hoxybenzyl) - 3- met hyl - 5- oxo- 2, 5- di hydr o- i -
N- phenyl pme?(mQ/G?GﬁH onani de (Conmpound 54 of Tabl eyl )P@llj_‘_:ﬁﬁ)%@lfkgé{}ﬁ IrA
/ A 15 10.1. nethyl 244-nethoxybenzyl)- 3-oxobutanoate A mxture of 1.34 g
(8.6 mmol) of 1- (chl oronet hyl) - 4- met hoxybenzene, 0.93 nil _ (8.6 nrnoi) of
met hyl acetoacetate, 0.24 a (0.86 mmol) 3gf tetrabutyl amoni um chl ori de and
6.9 g of a m xture by mass of K2CO31KCH (4/1) in 5 nt.. of toI uene is

heated for 20 5 m nutes at 1100|namcrowaere di

is takendtﬁ;@masﬂ_htﬁdﬂ'{ﬁﬂ%ﬁ@m%ﬂﬁﬁﬂn%)ﬁm %ﬂ%h z '8’r‘° ?g Q%Zﬂpg o
saturate F'g]@% F? N% 1AL pREhy! ﬂdmel-zlgu(faﬂarﬁld)e hydirbellopider Cblaﬁﬁ@ﬁdand
t hen conceN? teg re)((jucepd prggsure The resi due obtai ned (I s purified
by chrorrat&ﬁgtpfa'fﬂwebn a colum of silica gel, eluting with a

cycl ohgxanel Et 0OAc gradient of 0 to 30%EtO 25@ 9 g of met hyl

2- (4- mét hoxybenzyl ) - 3- oxobut ap0atie 1 g/ t S/obt\ | |n the formof a I
oil. Yield = 48% 1H NMR, CDCl 8 /l NH Iw_ r’r)n 2 (d, 1H; 7.1 (d?/eng)\'N
6.8 (in, 2H) . 83H); A5, ; 3.7 s, : 214 2.2 (s, 3H). 30

10.2.5:-:cli bydr N1H pyt) 1 Ni 411YL644- 0-11i et heI x
pherV\A oyddl ne- 3-sul fonam de According to the process described in Exanple

st art g wth { t
371 ?\I—qlet hy1- %@?L%Wﬁmﬁo&&?é@%lmﬁﬁﬁgﬁﬁw{?gm@u anoate and

N- et hym 64/4@((04dlngrett¢|o>t§7©erﬁ>2<§ﬁ§)353 %Wﬁﬂ 5ox 5X3MBedi fydr 8 Irtﬁﬁyr ‘é(ﬁ'gpr% §1FN—
phenyl pyri ggg&o%b%%&%m%we dgncﬁa%cggb%z | i3toxoBetahests) of giofl\hietrejl KEEMPE-

46 Yield 6N404S = 478 =
1,29 mn, [(3- hydroxyphenyl)methylldene] -3-oxobutanoate are obtalned in the t%rm ol}/% pa?e yezllow

powder.
Yield = 27%

15  'H NMR (CDCls, 400 MHz, 5 (ppm): 7.4 (s, 1H); 7.2 (m, 1H); 6.9-6.8 (m, 2H); 5.1 (s, 1H);
3.8 (s, 3H); 2.4 (s, 3H); 2.4 (s, 3H).

3.2, methyl 2-(3-hydroxybenzyl)-3-oxobutanoate

According to the process described in Example 2.2, starting with 2.5 g of methyl (2E/Z)-2-
20  [(3-hydroxyphenyl)methylidene]-3-oxobutanoate, 2.5 g of methyl 2-(3-hydroxybenzyl)-3-

oxobutanoate are obtained in the form of a translucent wax.

Yield = 99%

'H NMR CDCls, 400 MHz, d (ppm): 7.15 (t, 1H); 6.7-6.85 (m, 3H); 5.6 (s, 1H); 3.7 (s, 3H);

3.15 (d, 2H); 2.25 (s, 3H).

25
3.3. methyl 2-{3-[2-(dimethylamino)ethoxylbenzyl}-3-oxobutanoate
A mixture of 1.5 g (6.75 mmol) of methyl 2-(3-hydroxybenzyl)-3-oxobutanoate, 6.6 g
(20.25 mmol) of anhydrous Cs,CO;, 0.1 g (0.67 mmol) of Nal and 1 g (7.1 mmol) of 2-
dimethylaminoethyl chloride hydrochloride in 20 mL of anhydrous CH;CN is heated for
30 4 hours at 90°C, and then stirred overnight at room temperature. The reaction medium is

filtered and then concentrated under reduced pressure. The residue obtained is taken up
in DCM (100 mL), washed with brine (30 mL), dried over Na,SO,, filtered, concentrated
under reduced pressure and then purified by chromatography on a column of silica gel,
eluting with a DCM/MeOH gradient of 0 to 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.



1H MAR, de-DMSO, 400 MHz: 5 (ppm: 11.8 (bs, 1H); 8.6 (bs, 1H); 8.45 (s,
1H); 8.1 (4VO129)10/G785Z4 n, 3H); 7.34.1 (m 4H); 6,8 (d, POVFR2809/952881 ;
3.6 (s, 2H); 3.5 (s, 2H); 2.1 (s, 3H); 1.0 (t, 3H). Exanple 11

644- (2-chloro-6-flu orobenzyl)-3-net hyl-5-o0xo-2,5-di hydro-1

H pyrazol 1-yli-N-ethyl - N-phenyl pyri di ne- 3,sul fonam de (Conpound 20 of Table
1) itz-A QdqQ 19 50A M xture of 52 ny (O,Z nmol ) of net hyl

2- (2-chl oro- egll uofoBenzyI ) - 3- oxobut anoate, 73 ng (0.25 nmol) of

N- et hyl - 6- iy dVMRi GBQW, ghe ity (rbinne 72- @,ut M) Bamd Be(mariiH)54 rta(t,atH )p BSOH 1); 2
m. of tolu [ ) s d en concentrated under
reduced prg'rs‘;g i g‘?’?%ﬁfe‘r)e@ééﬁélég‘ts taééﬁ(tsu%'%i)%g&hghgf DMF and filtered, and
the filtrate is 15chromat ographed on an RP18 reverse-phase colum, eluting
\(’)V:c th ans H2%4C061Eét3[3f2n(gln?et(1\laa£ﬁ@ét%%\é {fﬁl-%l—nelgthvlg —0)90—5%-3199 Or%gllﬂ%pgf\rlézoq—q-ng
6- [ 4- ( 2- chiybiNeetbyifNipbeoypyriditie-3-3ulietamitie Bydwchl@ride di hydr o- 1H-pyrazol -1111- N

oncier i AP BHGEBE R LODATHS F ERLRo R 8 el Jub Bl Plifraftfiuebls ©
Met hod 1 1R-(dvRethglianDMS&hoky]bendsil;3-txabptemopte drid 994 sy ofl Njsthd-e8hydpszindkN) ;
g;g EZ : %m;g]erg/_l@ri%i&e-a}gglfon%frgdez : %grﬁ.qjcﬁ? ;Zg-ézga;-ré’-@iré%tBS/Ia%mo;)etﬁbe]tgésrizy&-lél)—;
L AL e et o b sl e

% 1. met hyﬁb@ro%@{?@{é’@"’%@ﬁ%‘ﬁdﬁe 4 cngtvéhi%elgéfg@%gq'on of 3.2 g (27.5 md)
of met hyl 3Jiabksllfanoate, 5.6 (55.0 mol) of phenyl acetyl ene and 700 ngy

(0.8 nmol) O’B'a(t e%aé_‘QO)B(THi:) 12 in 55 nL of anhydrous 5 toluene is stirred

for 18 houl's After cooling to roomtenperature, the nediumis

concent r at 8- CadrasNsCa8urcseb; Mdts BB6; Méthedr2e3r dWedsditrai ned is taken up in

dri ed boer MEMSHEM SRRk atvihl da Bl oMt R Clls TPELA I ung £
Lo e b, £ 200t o G g 20
bt nined B HeShs 3 st EEH‘%‘P%‘@%%?% 4y s 28555 08 4 R CDCl3, 400
MHz, 6 (ppm: 12.6 (s, 1H); 7.3-7.2 (in, 5H); 5.f7 (s,hI 1H); 5.1 (s],c tH);

3. , 3H). 9 .. 0 TH i

2,55 (o Ehan) o Sy bR PRI Bk 3% BB AR %
hour s. 2(Af t &vylleetieyltN-phengpyridare-3-sdiforampfesContgoantis3 e£Tatsied) | i zing from.

5 nil_ of n-hexanef THF (1/1 ), 700 ng of i ReBr(C0)3(THF)12 are obtained in
the formof a white powder. Yi elfjd =39, 1Q, >

NQJA(S—
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25
4.1.  methyl (2Z/E)-2-[(4-nitrophenymethylidene]-3-oxobutanoate

According to the process described in Example 2.1, starting with 6.18 g of
4-nitrobenzaldehyde and 4.75 g of methyl 3-oxobutanoate, 4.2 g of methyl (2Z/E)-2-[(4-
nitrophenyl)methylidene]-3-oxobutanoate are obtained in the form of an oil.

30 Yield =41% '
'H NMR, CDCl,, 400 MHz, 5 (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 methyl 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)methylidene]-3-oxobutanoate, 2g of methyl 2-(4-aminobenzyl)-3-



20 12.2. nmethyl 3-o0xo0-2(1-ehenylcycl ooropyl)butanoate To a solution of 1 g
(4.6 mmol) of nethyl 2-acetyl-3-phenyibut-3-enoate in 16 rrilL of DOyl are
successi vaWD 206@076624wi se 20.8 mL (22.9 mml) of a 1. B@HER&OIO&‘O%Q"

di ethyl zinc in toluene and 3.7 rnL (45.8 rnnol) of diiodornethane. The
reaction nmediumis refluxed for 25 18 hours. After cooling to room
tenperature, the reaction mxture is tregfed with 100 rnL of water and then

extracted w i ¢ phases are conbi ned, washed
oBDtaF%{lﬁla(e?e ?b%ﬂ%gﬁ%h(? fg;ﬂﬁ oP5A3M

successivel'y w e _ and brine (100 nlL), dried over
Na2304, fi'H BMEJ GO t409nMElane éprm)it7et (tudyid-6-Buce By sk tr &) Bl (S Sidue
obt ai ned i Inf . r aphy on a columm of silica gel, eluting
with a 951 7%%2%‘)1’2%%1 éIe’I%ﬁ()%gglzé’yn.bktur e. 280 ng of nethyl

3- ox0- 2( 1-Yikkerryb4%cl opr ooyl ) but anoate are obtained in the formof a yellow
oil, %8 Yield = 26% 1H NWVR CDO 3, 400 MHz, 5 (ppm: 7.3-6.9 (m 5H); 3.7
(s, 1H; 3.6 (s, 311) 2.0 (s, 311); 1.4 (s, 2H); 1.25 (s, 2H 12.3.

N- ot hy1- 6-4.3- r net hmeth§l 2idetdimethylamina)benzy POPUBNOAE’  hydr o- 1

Hzpyrazol -1-yl |- Noheny) Ry [&rfesdas W f | 5161 AGGROERAD-3-BxdtRamYRE &4 i
descri bed forl)élig'ggt\nagped}l!'g,d g‘?&?ﬁ'ﬁgﬁﬁtﬂﬁ&%ﬂg A'ng({ng‘;6 n”e%lﬂ)yl )é oxao- _ g

2- ( 1- pheny(0d4c Inopolppsfl WeltHaraodt 8.1ambl 8528 ngmef) of an aqueous 37% solution of

N- et hyl - 6- nami

N ot hyl - o8 PARENGR B BBl B Jaac BLARARISES, R0 §0.34 mmo o
101H- pir azsididim wAadeipiyborphpynidediTine- Basiiant medivlés thee dlowgrnedvamm slowlf &y m
Vet hod 2: PRI fheh and iyt ColkiRiant RS Te (ool SiRtred |
8.6 (bs, L) 58Nl of Salurdtdd NAAGPs salutiory and(38 g THHpe, extracieq, WHEIOAC £2 (%
3H); 1.15 ; 3k "

aer - buty IBEESHE gprrisRi herpEBEpfoceteg ynder rodged pressure, and ther

yl ] pyri di npurBied ulyf amamiatbgrapysl ranch icoluntreoi( digeparinelutisBwish aTeysicherane/BEAC 1.
ol Bt SPERBEC o Y 2Rt R 3 B ey o e B3
added por t pxawteseatesdre @bfairgs ig thid ©Bmmielyellew o8- chl or opyri di ne- 3- sul f onyl
chl ori de. ﬁfe@?& tirring for 2 hours at 0C, the reaction nmediumis taken up

in 600 rri washed with water (1 4 saturated NaHCO3 sol ution ((:éé)
and brine HHMR,iGRCIgAH0 ME2S0ppn)i Ttdt dit) 26185 ¢bridBn8.pated 2thide? (tr &dk

pressure. 32.4. . - ipnopyri di ne- 3-sul fonarni de are
obt ai ned i%’ ?ﬁé%fg{dm%élﬁqgéﬁ%g g%;@’ﬁ)w eld = 79% 1H NVR CDCI 3, 400 MHz, 6
(ppm:28.8 (s, H; 8.0 (d, 1H; 7.4 (d, 1); 4.5 (bs, 1H); 1.2 (s, 9H).

4.4. 6-{4-[3-(dimethylamino)benzyl]-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl}-N-ethyl-

N-phenylpyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 172 mg of methyl 2-[4-

(dimethylamino)benzyl}-3-oxobutancate and 202 mg of N-ethyl-6-hydrazino-N-
25  phenylpyridine-3-sulfonamide, 138 mg of 6-{4-[3-(dimethylamino)benzyl]-3-methyl-5-oxo-

2,5-dihydro-1H-pyrazol-1-yl}-N-ethyl-N-phenylpyridine-3-sulfonamide are obtained in the

form of a white solid.
Yield = 41%
m.p. (°C) =122

30 M = CyHxN503S = 491; M+H = 492; Method 2: Tr = 0.96
'H NMR, d6-DMSO, 400 MHz, & (ppm): 12.0 (bs, 1H); 8.7 (bs, 1H); 8.45 (s, 1H); 8.1 (d,
1H); 7.4 (m, 3H); 7.2 (d, 2H); 7.1 (t, 1H); 6.7 (s, 1H); 6.5 (d, 2H); 3.7 (q, 2H); 3.5 (s, 2H);
2.9 (s, 6H); 2.15 (s, 3H); 1.0 (t, 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 I )



30 14.2. nmethyl 2-fornyl-3-(ovridin-3-yl)propanoate To a suspension of 2. 1
a (90.8 rnnol) of sodiumin 55 nL of anhydrous Et20 is added ciropw se,

0C under aNgbRAO1Q/OFBRR4re of 15 g (90.8 nmol) of nethyl -EEWOQQFQE’?»%MQ
yl ) propanoate and 7.3 rnL (57.41 rnnol) of ethyl formate. The mediumis
then stirred for 12 hours at roomtenperature, taken up in 200 nL of water
and extracted with 100 rnl. of Et20. TI3® aqueous phase is acidified to pH
5 and then extracted with 2 x 300 nt. of EtOAc,. The organic phase is then
dried over Na2SO4, filteredyand concentrated ti nder 5 reduced pressure. The

resi due obt ai ned by mﬁ—ggyaphy on a columm of silica gel,
{ of N10% MeOH. 4.8 g of nethyl
pan éeo\btalnedlntheformof a white

eluting with a

solid Yield = 28% olH NMR, da- DMSO, 400 Mz, 6(ppn) 11.0 (ha,

1H); 8.45 (s, 1H); 84(dH) 77(d 101H) 7.5 (d, 1H); 7.2 (dd, 1H); 3.6
s Nt - :

(s, 2H); ( azi m | pyridi ne- 3-sul fonam de
Accor di ngzq'g't 1 \{(%5 2, starting with 32.4 g of
N-tert- but'yd.-eﬁmmtlukearo@pqm ohiLn €9.483 srumbt)nafrriddnetayidmlr@ 92N inof HRY dindz R+be mL

h t ]
e obin Haneatal For of 4 mh e TUE B AUEhaFaPHIARY B i Ry SAond IR
li/H;( E)pr‘r) ®.43 rﬁmZI)ZM)G cﬁloBop(yddmbl)a-smfoﬁyl( shloddd (prepareghagcotding ta, FBithﬂsWOZI-I)
S
met hyl ) - 2%49%8%&\&%"%85%'” téf aﬁrﬁ'§8§8rsu|"ﬂ‘§%t§%1laglda e SR ERIM b1 e
:\B t é(r: ;:o[) S ![ ta?ert op trhﬁ(; m;_im;EFGAdemshebedth watEx @mpHe mL):andgxrlaet(ﬂmew dried |1>28© of
- b h i
DU, ISP Y. Bk e g 0L DR o of B
rI\t g Ie:] te}(bgtsd:g&reg}ykigflgﬁea%sdlimy\amwemrﬁe%utmeedly1 )r;erandef rayumntlwpy\r/buﬁblls wsad i py
- | e or '
d6- DVEO, 4‘&5'(‘.1‘%4%{1 rf’b{%‘a '°’33'”3F‘ oWy St&‘g 5 (b;n 02H)a g 46(20 I1H) sNg/R’(d,
1H) ; 97 9Y($|e|d1=1-@3%7 go(s 1H) ; 7 7 d 111); 7,3 (dd. 1H): 3.6 (s, H) 1.2
ot hod 2+ FHNWR, i Ag iz Wm&é%ﬁ%ﬁ%@ﬁf@“ﬂs?%@ﬁ? h2g G670

8.3 (bs, 3H); 8.4 (s, 1H); 8.3 (d H): 7.9 (s, 1H: 7.7 (d, 1H) 74(t

Nt tlurg e, Ehbatng ) Reamblhiovhahe Eeubbndds >

N-tert ay sul fonam de
hydr ochl or A@gxture of 1.9 g (8.8 mmol) of 6-chloro-N,N-dimethylpyridine-3-sulfonamide and 4.6 mL

(91.5 mmol) of hydrazine monohydrate in 10 mL of EtOH is heated for 2 hours at 80°C.

The precipitate obtained, after cooling to room temperature, is filtered off and then

washed with 10 mL of EtOH and dried under vacuum. 1.62 g of 6-hydrazino-N,N-
.20  dimethylpyridine-3-sulfonamide are obtained in the form of a white powder.

'"H NMR, d6-DMSO, 400 MHz, & (ppm): 8.5 (bs, 1H); 8.3 (s, 1H); 7.7 (d, 1H); 6.85 (d, 1H);

4.4 (s, 2H); 2.6 (s, 6H).

5.3.  N.N-dimethyl-6-[3-methyl-5-0x0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1H-pyrazol-1-

25  yllpyridine-3-sulfonamide
A mixture of 400 mg (1.85 mmol) of 6-hydrazino-N,N-dimethylpyridine-3-sulfonamide and
383 mg (1.85 mmol) of methyl 3-oxo-2-(pyridin-3-ylmethyl)butanoate in 4 mL of
EtOH/AcOH mixture (1:1) is heated for 4 hours at 80°C and then concentrated under

reduced pressure. The residue obtained is taken up in 20 mL of EtOAc, washed
30 successively with water (2 x 20 mL), saturated NaHCOj3 solution (20 mL) and brine
(20 mL), dried over Na,SO,, filtered and concentrated under reduced pressure. The
residue is then solidified in 20 mL of an Et,O/pentane mixture (1/1), filtered and
recrystallized from a cyclohexane/EtOH mixture. 188 mg of N,N-dimethyl-6-[3-methyl-5-



50 To 912 rng of
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yl met hyl ) - 2, 5- di hydr o- 1H pyrazol rl‘tﬁ ne- 3-sul f onam de hydrochloride is
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precipitate obtained is triturated in Et20 and then filtered and dried with
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sol ut i on of. 1211“.&@!{9:?.'22Mﬁﬂf;fﬂﬂibﬂﬂé&m di ssolved in 17 rnl _ of anhydrous
MeOH a5 1 opmd gHH% tdf”ﬁs @“@3% 'ntrﬁbwgaf'rﬁetﬁs)lnél BM%niétﬁyl%eh%h’té in THE e df Um
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t d 0 C
stic acid ke obhained (htéi%&%?m%ﬂﬁ{@é’nzo%té’"ﬁté BoBMeEah thefirlorarP Bl Wiich: |s( )
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Yield = 66% :
'H NMR, CDCls, 400 MHz, & (ppm): 8.1 (s, 1H); 8.0 (d, 1H); 7.5 (d, 1H); 7.4 (t, 1H); 4.5 (s,

25  2H); 4.0 (s, 3H); 3.4 (s, 3H).

6.2. 2 [3-(methoxvmethvl)pnenvﬂmethanol

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 g

of 2 [3-(methoxymethyl)phenyllmethanol are obtained in the form of a yellow liquid, which
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3H:; 3.3 (Iat,zolargH;d eg dropwisegpf O Hg‘(,a%n@ 1(971 mmol) of phospﬂorus trlbromlde The

2-(2-{5- [ertelé)ﬂc(rp}?lﬁ&#e)@'éhéﬁé@w W %FB@vw?fo%szte%%rdtbbédéerQ{Irnng is continued

pyrazol - 'acet am de (conpound Table 0 ss To a m xture of
0.28 gl o.fpr ﬁThmlrg T(ﬂe crude reaction mixture is then poured cautlously into a mixture of 100 g

(2-(5-[et hé@l&é’gﬁ@%? ?rH_ Sranb] Rivéd éi)aBo%tM%%ﬁ%hé)mOﬁ @ndetPeduced Bresgure, ¢ the
di hydro-11-1 razo ypecetic acid EA and O, 8

m.. (1.4 aﬁnﬁoyswhaﬁ@twtr@madmmm%(m|289 iy ngFP@ﬁﬂ"QP%ﬂseéfar@eM"P@eadded
at 0C 0, 33dr%o(%ve94\lm.)fllféf'edTgﬂthhe’r\f&ﬁfceﬁttrétéﬂ 'unaei%uéed1ews§u@t ThO9&idue

t enperature, mediumi1s taken up In DCM washed successively

with 0. 1N ¢ktpined iz purifiegh QVa@@amnmg@wysenum@wQ & aicaige). shdingrwide § 30
m.), gi i?c %%&aﬁ@@@ﬁc%’églehh@ﬁbfboib%ﬁéﬂéed under reduced 15 pressure and

purified b romat ogr a on a colum of silica gel, eluting wwth a 95/5
DCM MeOH n3-RP@rad .1 (j_ag)rngm@%yl) 3-(methoxymethyl)benzene are thus obtained in the form of an

2- (2-{54et yl (phenyl ) sul farnoyl ] pyri di n- 2-y1} - 3- oxo- 2, 3-

di hydro-1 ?/r azol -411) - N-net hyl acetam de are obtained in the formof a
brown powd¥eld %¥B8%d = 6% (C) = 194C 20 M = CI9H21N505S = 415; M FH = 416;
Met hod 2 Tf e8¢kl NM% rPL’?Q?“l th 4@5§5PI2 4:3@302%)%3 H) 8.6
(bs, 1H); N% ﬁl?éo ?gﬁp 3 MH§21 [ Fib ( éé_%

2H) ; @%(q, 2H) ; 31(s 2H) 2,6 (s, 31|) 1.0 (t, 3H) Exanpl 18: ethyl

éf‘hi’ﬁ?éyﬁ p;?lﬁb 5 YhdRthdtA nwa)ééuo%tsmgna/a%é 5- 0x0- 2, 5-
To a solution of 6.34 g (15.1 mmol) of sodium in 8 mL of anhygrous MeOH are added

dropwise, at room temperature and under argon, 1.6 mL (15.1 mmol) of methyl

H

acetoacetate. After stirring for 30 minutes, 3.25 g (15.11 mmol) 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-(methoxymethyl)benzyl]-3-oxobutanoate are obtained in the form of an oil.
30 Yield = 85%
'H NMR, CDCl3, 400 MHz, & (ppm): 7.4-7.1 (m, 4H); 4.45 (s, 2H); 3.8 (t, 1H); 3.7 (t, 3H);
3.4 (t, 3H); 3.2 (d, 2H); 2.2 (s, 3H).

6.5. N-ethyl-6-{4-[3-(methoxymethyl)benzyl]-3-methyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl}-
35  N-phenylpyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 300 mg of methyl 2-[3-



ci I ;N- 4.C-:h1l: v, 53 75 nL of anhydrous EtOH. 13.5 rnL (74.2 mmol)
of diethyl 3-oxopentanedioate and then 8.8 nL (74,2 mmol)_ of benzyl brom de
are then adR20ADOTFHOR4, at room tenperature. The nedi uMGHF ﬁ?&@?l 46%ded
for 3 hours, concentrated under reduced pressure and purified by

chromat ography on a colum of silica gel, eluting with a cycl ohexane/ Et 0Ac
gradient of O to 20% Et 0Ac. 8.29 g of digthyl 2-benzyl-3- oxopent anedi oat e

are obt ai nehy h&mméﬁ&ﬂts axcsmﬁé}ﬁiat@e%dm 850 YI% 11 1-B iy BMRino I
@nwagﬁx

NVR, CDC13' 400
2H): 1.2 (merwmyrldlme-?»i%JfSEQmW a4bem9y of. {%ef&lﬁ "F%‘%%G&F}‘Ifédr

1H_ pyrazoheﬁy%-)ﬁ?‘étﬁaiﬁy&%oﬂ{ 9¥r@90l110 }%W@Wﬁ&n@-@wfbh&ﬂldlena@mnﬁedl 3,
startin di et 2-bénzy1l- 3- oxopent anedi oate and 5
g (17,1 mmltbleﬁﬂml‘@f@twﬂy@@ razi no- N— 15 phenyl pyri di ne- 3-sul f onani de, 3
g of etshylzI I_)Qb.e ggyl- 1- { 5-ret hyl (phenyGsul f anoyl i Pyri di n- 2-

y1) - 5- oxo- di ydro 1H pyrazol -3-yl )acetate are obtained in the formof a
whi t e powdexp. (@)t 84 34% (t)-= 156 M = C27H2811405S = 520; tvi+H = 521

Met hod 2: \ir- & i—ri? § M\"M?:4§9|\%tﬁ&dz4ﬂ0—|’ﬂé©mﬁ(ppm 12.0 (bs, 1H);

8.5 (bs, 2 1504; T(m 10 H; 4.1 gq, H)38—3.6(1m
6H): 1.2 ({HN;MIB d64L Ms(q ogmHz@(m)emo(bs iH); 8.7 (bs, 1H); 8.45 (s, 1H); 8

19: 6441(5- i gl 1 d

oyt azai - SH RO S A o, & o B S D IR GLO %1%

1) 25 1@ \(s13H), LO(t 3H).___

Example _7: N-ethyl-6-[3-methyl-5-ox0-4-(2-phenylethyl)-2,5-dihydro-1H-pyrazol-1-
yl]-N-phenylpyridine-3-sulfonamide (Compound 74 of Table I)

0
I
/ Il

o]

15

7.1. methyl 3-oxo-2-(2-phenylethyl)butanoate

According to 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-oxo-2-(2-
20 phenylethyl)butanoate are obtained in the form of a translucent oil.

Yield = 31%.

'"H NMR, CDCl,, 400 MHz, 8 (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-6-[3-methyl-5-0x0-4-(2-phenylethyl)-2,5-dihydro-1H-pyrazol-1-yi}-N-
phenylpyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 264 mg of methyl 3-oxo-

2-(2-phenylethyhbutanoate and 351 mg of N-ethyl-6-hydrazino-N-phenylpyridine-3-

sulfonamide, 291 mg of N-ethyl-6-[3-methyl-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 = CosH2N4O3S = 462; M+H = 463; Method 2 = 1.35 min



19. 1(5- bronmopyri di n- 3-yhnet hanol To a solution of 12 g (59.4 mrnol) of

5- br ot nopw@goq&o/@-mgggoxyl ic acid in 300 nL of anhydr omﬂﬁﬁzg@gﬂ%zgmgon
are added, C, 6.6 rriL of NMMand then 5.7 nL 30 (59.4 rnnol) of

et hyl chl oroforrnate After stirring for 20 mnutes at -10C, 6.8 g (179.8
mmol ) of sodi um borohydri de are added poyiionwi se. The nediumis then

{enper at ur &1 NOIR, RO P0d88 NIE i Grilo | 7-BaAe L Ercattlr dHARAR S r PG 18
continued fiof 742 @H)s7.3The 2H)A7.DRd] 3HY, 7S ([dheR )6 ¢EmH)AR 8dt, Mier. sreded

pressure an rified by chromat ography on a colum of silica gel,
el uting wi t- %%ﬁf‘gglﬁeﬁ}ﬁvlwﬂ m xt ure, 4 g of

(5-bronopyridi n-3-yl ) met hanol are obt ai ned in the formof a yellow oil.

Yield = 75% 1H NVR, CDC| 400 , ( . 81H):. 8 S, 1H): 7, S

1H : 4562r5xample (& | 4-99*%'-%%3 RJ'%%% ﬁjﬁﬁ%“°df'%é’g’?zei'1ﬁﬂhﬁf"rg‘f‘§"é“'ﬁ
m xture ofpwer&wr{oﬁae-adsmmﬂa}maé (CompoanEa®srdfdiabiety Oret hanol and 5 g
(55.84 nmmol ) of copper cyanide in 22 nL of pyridine is heated for 20 hours

in a sealed tube at 160C>NAfter cooling to roomtenperature, the nmediumis
taken up in 10 nL of concentrated aqueous anmonia and 30 nt.. of saturated
NH4Cl sol ution and t 2 ﬁourS' The mediumi s then extracted
with 200 nL of a f18), dried over Na2SO4 and then
concenfy at ed under r priessure and n\fied by chromat ography 150on a
colum of silica gel, elutlng with a 98/ MeOH m xture, 2.13g of 5-
(hydroxynet hyl ) pyri di ne-3-carbonitrile ar btained in the formof a white
iﬂ')'d4 \gfleéqi > S0 bbbV of R EnodQ0 Mz, 6 (ppm: 8,9 (d, 2H); 8.0 (s,

(s
5-(chl or or/échqm%mh&. Arecess Sigepihec 'n%mpdﬁ B-42 Spring, Wit Ryef] §f kggnzyl bromide
5- (hydr oxygres :@/wathyldbmyr’acé@w@s I dfl @hyl -Beriyl-3-oRbhdXehbite #€ddthidedrin (4

nol ) of HC di oxane _The m xture is concentrated under reduced

pressure 2R8 ‘?rﬂb‘PfaaWQGB @65 rriL (8,95 mmol) of thionyl chloride

fol | oned byjclaeapgpg for 3 hours at 60C. After cooling to roomtenperature,

the mediumis taken up i of toluene, 25 and the 8@%' pitate forHe
ed

is filtered BMR &BC'EH‘EQQ W‘Bafse(ﬂp%)tﬂﬂ@@ IOy 5B 2t 280 H8 (b Hap@r@

NaHCO3 sol 24y o2 3@, oHgamssc(nptaper bt senas.eé adsqyut and dried over Na2804
and then concentrat ed under reduced pressure. 161 ng of 54chl oromethyl ) -

pyridine-3-carbonitrile are obtained in the formof an oil, Yield = 73%
301H MR, é-b' NIVR,-b &51-8-0x8800 ¥ 2 £.d rafmHs%v%zﬁdq-yﬂ}m-éth%m-péwénvr&wdine?»35
(s, 2H) 19.4. methyl Z4(5-cyanopyri -3-yO nethyll-3-oxobutancate To a

suspensi orSYenaMidgy (2. 11 mol ) of sodi um hydride (60%in oil) in 3 nL of
anhydr ous %rd.ﬁgrq@dﬁéi pro¢dsrdacasy M ER&mple 23, tarfidg Withravol thgods emtihy!

35acet oacet at e he reaction nmediumis stirred for 30 minutes at OC an for

30 mi nut esPHEYrGBIRRESARRAar A £8P died Py NEEWPYdeZinesh-RhgnyIRyrEsEn
(I'imo() ofsdfonamide, 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 = CoH2sN4O3S = 476; M+H = 477; Method 2: Tr = 1.45 min.
'"H NMR, d6-DMSO, 400 MHz, & (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 (q, 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-o0x0-2,5-dihydro-
1H-pyrazol-1-yl}-N-phenylipyridine-3-sulfonamide (Compound 38 of Table I)

/Mm <}



55 (chlorornethyl)pyridine-3-carbonitrile diluted in 1 nL of DME and 29 ng
(0.11 mol ) of tetrabutyiamnoniumiodide. The nediumis then heated at 65C
for 4 hour®OAR0NBO7EEZMI ng to room tenperature, the mediRETIFRRZQB52691 n
10 rni. of water, neutralized by adding 0.1N HO and then extracted with
Et0OAc (2 x 40 L), dried over Na2SO4, concentrated under reduced pressure
and purified by chromatography on a colupp of silica gel, eluting with a
cycl ohexanel Et 0Ac m xture (812). 140 ng of nethyl 24(5-cyanopyri di n-3-
yl)rnet hyl | - 3- oxobut anoate are obtained in the formof a colourless oil.
Yield = 57% 11-1 NVR, 1H NMR, CDCl 3, 400 MHz, 6 (ppn): 8.8 (s, 1H); 8.6 (s,
1H); 7.8 (s, 1H); 3.7 (t, 11-1); 3.65 (s, 3H); 3.2 (dd, 2H); 2,2 (s, 3H)

6- 4415- cyanypyri ci i n- 3-s4i not hyl | - 3- rretl - M 5-0x0-2,5-ciihwiro-11-1.:prazo3-
1-v11l- Nt : @tlhvl B2onethexysibexyiehenylingineselani de According to the

processs degcphhgd d>f”1d§@l(f$d€ rﬂim%l) st Qf(hydﬂ&(yme;thyl)’b?aéné|ngs(4)g4g4r1 Wr’holpfof
15met hyl 2-[(5-cyah O%H}lﬂ n- 3- - 3-oxobut anoat e an

0
nmmol ) of NC&tGfH ang 8 @%W@h@ﬁﬂ%‘?th rfﬁe@y's%tr‘ﬁbn'arﬂ@emioé}gﬁ% %'?4[

6-(4-[(5-c I YrooRr @ pedatired ity Meiud is filtered,
H pyrazol - B{@éﬁ?%ﬂgﬂgﬁedmgﬁ{hﬁﬁﬁd@%_ gul fonam de are obrtual Irsledelren t he

form of a S@icedtiatedvitisier raqused Pressog, dakgm up ()P00 mig g fACM,cwasliesng s grine
474, M = (l‘z7>5406/ﬁ4|_*7 qe@overr' Nagsb4(ziﬂte%d‘and HeNMBanﬂra%@adeﬂ‘%dd&b@ ,pré_zss(lfwﬁ)

12.0 (bs 1 (bs 2?
1H) ; 81015 QQ{Q gl(pti)3-(27m4thpp(yeth@<y|)|)henyl ryle_%@nolzar:& ob@lrped(lg the4foH71 ofg ygkgvgo 3H)
1,0 (t, 3Hy;e arrpl e 20:

5rrethy125 he sul forw ) pyridin-2-y1]-44Pyridin- 31l net hyl 2-

di hydr o- 31 uNw% Il A e L R550n 8 310 A7 . Fane 21 b Besigp by 4. (5, 2H) 4.1
2-chloro-5 I ny f4l Qv xture of 3.4 g (14,3 mnol) of
2-chl or o- 5&| ogysfq{ldél-@ 34(9 gH)qug(b%er-??rml) of t 0,93 g (17.2 mmol) of
sodi um r net hoxi de and O. 36 g (5.7 mol ) of copper in 18 m. of MeOH is

heat ed; 4 or g 1.2 hq’E{Br%rﬁ"dm&9@-3—&%-tnﬂth%mo&ﬂ)‘bbﬁzédeomte”'per ature, the medium
i's 56 taken up™i IS evaporat ed off under

reduced préseidiag tphéhfP R6e5n dpBeribemh i EemPie1®d Watnewike 109 0116004 ) |
the organi e@hﬂz Eﬁéﬁ/ﬂ eYdnil, 0- N8N ( 21 pRehdMethyl)-3 @%éﬂh&@eﬂfok

over I\laZBOAFlI concentrate er reduce?pressui‘e and pu)n B o
chr omat ogr amﬁ,en@@reobt@mdnn8fef§rm|0&angé~| eluting with a cycl ohexane/ Et OAc
m xture (84g)q=%780 a of 2-chloro-5- (phenylsulfanyq:)yrldl ne are obtal ned in
the formo avvhlte owder, Yield = 60% 1H NVR, CDCl 3 6 _(ppm.
8.5.3 2%, HHNMR, EPCl7460 MH, (Bnﬁppm)l)?%dm T 70 (e 2HY; 6.6, 11, 425 EPIM);
2-chl oro-5z( nyL).Bvf jdbpg¢ To a solution of 1.9 g (8.57 rnmol) of
2-chl or o- 5- (SRE% ghsg yr| |ne?| n 40 m._of DCMis added at room
tenperature over 15 m nut es, a suspension of 4.8 9(21.42 mml) of 3-

chi or oper bgnzoi &%ﬂl@ l@&Z-ﬁ?e%éﬂe%xQ?eﬁ‘iyl|[§M(olﬁftérﬁiat§ti rring for 1 hour,

the precipitate ered o rate is taken upln 200
mL. of DOMACerighgd t&utheespsaspy descriliedh inoBxarale 4,0 Staing dvithd Byt r Pxilde
and t W 1 o%m%ihg@%—?—@%ﬁﬁg?ﬁﬂ%@béﬂeﬂé whfiats et Mblr@r‘acéiééd%’t’at@V@M g of

Na2S01, centrat ressure and purif by chr onat ogr aphy
on a col um’ne(tﬁyl 2-[3- @amg@pxyeéhw)b@zmﬂﬁrpxgb@tﬁapdﬁeﬁr@nePEmAc'rmtba dean (¥/2) .
0.67 g of elbe&fO 5- (phenyi sul fonyl )pyridine is obtained in the formof a

white powd
1H NMR CDCls, 400 MHz, 5 (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).
30
9.4. N-ethyl-6-{4-[3-(2-methoxyethoxy)benzyl]-3-methyl-5-0x0-2,5-dihydro-1H-pyrazol-1-

yl}-N-phenylpyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 336 mg of methyl 2-[3-

(2-methoxyethoxy)benzyl]-3-oxobutanoate and 351 mg of N-ethyl-6-hydrazino-N-
35  phenylpyridine-3-sulfonamide, 441 mg of N-ethyl-6-{4-[3-(2-methoxyethoxy)benzyl}-3-

methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl}-N-phenylpyridine-3-sulfonamide are obtained




20 Yield = 31% 1H NVR, CDCl 3, 400 MHz, 6 (ppm: 8.9 (s, 1H); 8.1-7.9 (rn,

3H); 7.6-7.4 7.3 (m 1H 20.3

2- hydr azi AR %&‘W@?ﬁwgul fonyl)pvridine 25According tol?[%'lé/F&ZgggéOéZSm
described in Example 5.2, starting wwth 0.67 g (2,64 mmol) of 2-

chl or o- 5- (phenyi sul fonyQpyri di ne, 340 ng of

2- hydr azi ny1- 5- (phenyl sul fonyl ) pyri di ne xe obtained in the formof a white
powder, Yiialtike fordld¥@ white powder. 11- 1 NVR, d6-DMSO, 400 MHz, 6 (ppm: 9.0
(s, 1H); "gld(g %1-1); 8.5 (a, 1IW8.4 (m 2H); 308.0 (d, 1H); 7.8-7.5 (m
3H); 7.3 (FP9C A% 3.3 (bs, 1 H; 20.45-neth vi-Ut(p honyts tt

o rtypo;(;rmcﬂ_mbcga:vﬂzt:}4 , (p?/ri di n-3-virne pyrazol -3-one According to the
process descr X |  3east g, Wt .ol ) of

2- hydrazin 1‘-?27%%{}9%320&?}5b???’d‘?‘{’]tébé;%dwzég'%R‘( . 3%3 mol ) of net hyl
g- OX?;}%; (ZgyNi\m,rdGSBMISiOJGDDWBihLﬁ Gooa)t 42.01(86, hid); &6 (bs, 1H); 8.45 (s, 1H); 8.1 (d,

- et hyl - - Cphenyl suL tonyl ) pyr i di ne 2-01 - e i i
(pyridin- 3161' &e‘?ﬁ?ﬁl g)@ﬁ,fﬂ“@ﬁ@%ﬁ&@gﬂo‘fﬂ éq’?nH ’g'r1e(db%|f|2'ii3h6egn’i AﬁH)t’ ﬁes (fs'or m
of a white2ippamers, 3N); @l d(s7383%.0 ¢, pH).(C) = 176 M = C21H BN403S7r- 406; MH
= 407; Method 2: Tr = 0.78 mn. NVR, c16-DWVSO, 400 MHz, 6 (ppm 12.0
(be, 1H; 9.0 (s, 1H); 8.6 (d, 1H); 8.5 (s, 1H; 8.4 (m 2H); 8.0 (d, 2 H;
Kf- 8; z 6 E; nEi |5e 18 Nﬁmhyl-ﬁlrn)t-;(43né1hbxybaﬂyl)—@n@tl(n)d;S-exp-Z@dilmﬂ821H-Pyraz°|'

ethyl-6-(4- - met hox ridip-3-vl - { hydr o- 1H
10pyr azbl - i’ ylé'meﬂ)ﬁ"?ﬁ?ﬁ%#'af'ﬁgp ' éuﬁ%%nélﬂgd g%‘/g;igﬁfleg}“ )ée (conpound 101
of Tablel) 21, 1. methyl (2E)-345-nethoxypyridin-3-yl)prop-2-enoate To a
suspensi on of 3.\1_2 g (78.1 nriol) sodigim\ydride (60"k in oil) in 30 m.

of anhydrous THFO £ 45,mnutes, dnder argon and at 0C, 16.49
(78,1 mol ) of net ) ph l%‘aetatein 10 mL of THF. Stirring
i s maintained for H t 0C 50 g .2 mmol ) of
5-met hoxypyri di ne- 3- car bal dehyde in 20 ni. ) ydrous THF are then added
dropwise at 0C. After cooling to roomtenper fe,

10.1. methyl 2-(4-methoxybenzyl)-3-oxobutanoate

A mixture of 1.34 g (8.6 mmol) of 1-(chloromethyl)-4-methoxybenzene, 0.93 mL

(8.6 mmol) of methyl acetoacetate, 0.24 g (0.86 mmol) of tetrabutylammonium chloride

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 NaHCOj3 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, CDCls, 400 MHz, & (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-ox0-2,5-dihydro-1H-pyrazol-1-yl]-N-

phenylpyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 300 mg of methyl 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-5-0x0-2,5-dihydro-1H-

pyrazol-1-yl}-N-phenylpyridine-3-sulfonamide are obtained in the form of a white powder.




20 the reaction mxture is treated with 150 rnL_ of water and then
extracted with Et0Ac (3 x 100 mL). The organi c phases are conbi ned, washed
successi veWOBONB/awas24 (2 x 20 ml _.), dried over Na2 SOPCTIHR200940520% hen
concentrated under reduced pressure. The residue obtained is purified by
chromat ography on a columm of silica gel, eluting with a cycl ohexane/ Et 0Ac
gradient of O to 40D,'D EtOAc, 1 g of neidyl (2E)-3-(5-nmethoxypyridin-

953- yI)pr(I\)/%e?dCD@?Zte is obtained in the formof a white powder. Yield =
14% 1H N 400 MHz, 6 (ppm: 8.4 (d, 1H); 71 (d, 1hl); 7.4 (s,
1H. 6.5 (opI"E)=189 (s, 3H); 3,8 (s, 3H 30211. nethyl

?is(ié”ﬁin‘l?ﬁ% S o B a2 o o enoate in 20
m_ of MeO eNWOd&DMS@ 400M 1T ( Pmﬂhﬂdﬂo@énéﬁécﬁ l(bSZ1 1 8.85(S, H8: 8.1Hdur s,
The reagti r nf i t é/\b‘gq., r
concen'?ér:at 2@) 'und 'H ﬁ_I(a)ldizc:stejc} gr éé‘s*?!ﬁaggql zg{)g?{grgrét’hy )88 (E72); BICI 20121 (5

3- ( 5- et hoRkipyiro (il BHB- Apropanoate is thus obtained in the formof a wax,
whi ch is used w thout further purification in t he foIIowi ng st ep. 5Yi eld =
100% 11-1 NVR, CDClI 3, 400 MHz, 6 (ppm): k& (s, IH: 7.1 (s,
1H); 3.85 EzamBK :113. G[4-2- cl@nyo-ssﬂtmrpbenmny?'-nzethylc oxg12)5 dmdso-ﬁﬂrwazol-

24o0rnyl- 3- process
descr bed ESHPEhedybyriaiel SsaRERAR) &o(f%“ﬁ%%ﬂ*mgf ik

3- (5- met hoxypyri di n-3-yl ) propanoate, 600 of nmethyl 2-fornyl-3-(5-
met hoxypyri di n-3-yl) propangate are obtalin the formof a wax, which is
used wi t hout further pur c@au olz he)¥e |OWI ng step. Yield = 61% 21. 4.
Nzf i tt hyl- 644: 115- met ho- Xy py¥ @ ém)m 0x0 " 5-di t hdr 9- 1H DYr azol |

phenyl pyri di ne- 3- sul f onafidg¢ hydr&chl e According to the process
described in Exanple 2.8, Jstarting wnth 250 ng (1.12 nmmol ) of nethyl

2-f or my1- 3- ( 5- met hoXyp di n- 3-yl Thropanoate and 327 ng (1.12 mmol) of
N-et hyl - 206- hydr azi ng- N-phenyl pyri di ne- 3- sul f onani de, 131 mgy of

N- et hyig 6- {4 [ (5-metti oX pyridi n-

3- yOret hyI r onam
i de hydr oc )f%d% érr grhé gl ne Kn‘@@){l Q-S%/&%Io{g;/opﬁ&%sl za%y‘g% @&)éblﬁﬁl% 5%
(t) = 136 ZSMg:(GQBm&NBOABethm%hYerZm@IN -pheteyrifipefostiPnamide-agd §7mgno|ﬁ
11 1 NVR, d O, 0 (
8 2 (Bfli QH)B 2&@ o{ Wﬁn% is I’%%ggd foil‘]lEﬁBo(Jp%at H@"C Q?a)hgﬁ yo%@(ga@f‘l
( s 3 H) ; Beddicéd predisire. Thé reqdueZH)takan ap in 2 mL of DMF and filtered, and the filtrate |s
15 chromatographed on an RP18 reverse-phase column, eluting with an H,O (containing 2%
TFA)/CH3CN gradient of 0 to 100% CH3CN.
86 mg of 6-[4-(2-chloro-6-fluorobenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl]-N-

ethyl-N-phenylpyridine-3-sulfonamide are obtained in the form of a white powder;
Yield = 99%
20 m.p.(°C) =206
M = CpsH2CIFN4O3S =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 (g, 2H); 2.1 (s, 3H); 1.0 (t, 3H).

25 Example 12: N-ethyl-6-[3-methyl-5-ox0-4-(1-phenylcyclopropyl)-2,5-dihydro-1H-

pyrazol-1-yl]-N-phenylpyridine-3-sulfonamide (Compound 80 of Table 1)



(t, 3H) 30Exampl e 22: nethyl

(215-(tert-butyl sul fampyl) pyridi n-2. 11] - 3- oxo- 2, 3-di hyd

pyr azol -4WQ}2%"{%@K@§%H ate (conpound 113 of Table I) b@g}ﬁ%zggg/gfszg%yl
3- cyano- 3- phenyl propanoate A mxture of 64 g (257.8 mol) of diethyl
benzyl i denepropanedi oate and 17 g (261 mmol ) of potassiumcyanide in 750 nL
of EtOF1 and 75 rriL of water is heated4¥or 18 hours at 60C. The mediumis
t hen concentr at eq_| under reduce%pr essure and taken up in 500 nL of brine
and then extracted wt t200(2yx 500 nL). The organi c phases are dried
over Na2SO4, fi N@L@Nconcentrat ed under reduced pressure. 43.5 g
of ethyl 3-/¢ 037/pheNyl| pr opanoate are obtained in the formof a solid,
which is use out furthét pim

ication in the followng step. 10 Yield
(¢ A m xture of 43.5 g (214 mmol ) of ethyl
3- cyano- 3- phe opanoate and 5272 g (930.4 nmol) of potassium hydroxide
in 670 n_L of \ is refiuxed for 4 hours. After 15 cooling to room
tenperature, the nediumis concentrated under vacuum and then treated with
1L of I N H2.1. arndthyl Piaeelybd-pheryibdicdnertaaters, which is filtered off and
rinsed with water. (2 ni43) I bt aj } ak 55.0 "miholy &ft ur e
of 200 nmL ‘gfsuf'%?rlﬂa eogﬁgpgoar?ts (’)T-frrn@ %ﬂ dé%ggcg?égﬁg?gﬁatgi E? elré reduce
pressure, mhedyhbepledeiaad 70t mgaOameghueln' TReBr(§OATHE fniongs Biki ah@idreUSaci d
are obtained in.the far f SQld~dg i i 'énh‘k%ﬂ e Elegium is
purificati Bﬁepﬁ % %Eretdgf’ ogvihﬁgrss edp()).d C\ﬁQ@%ﬁg&g@% ‘Etgl%%n’{‘%l et h%/tlu?eQ _

2- pheny! buichoentrated enter Beanedpaassurs Jheaesidue pPhigined istaenp § 10baLsof

mol ) of ﬁg&@g%ﬁéﬁ ggf%%ﬁi,&y%@q%téﬁm%o%uam bR E100HAB P Arie8 @vBiLNESSO,

tol uene a rS'refluxed for 72 hours. After cooling to room
t enper at urgnd thee ceaeniratad nindeureduced quaesne eadcRriind 1Y P@&G@Mf%?@s%@e

and then treated . w.th 0] ' r t dsW &ihmEhe02a8eH1-300
m.). The of ?(,o.f Sﬂ'ﬁ%sg%g %{gﬁedd(;‘gﬁ"ﬁ)ianed/? I:?jcr:lig‘e egﬁe&?&Nggsfc’)‘géfi I tzr ed a?rs{d t hen
concentor at sibnyihdes-eneateceed optairesiin #re Toia of ayelime obbt ai ned is purified by
chr omat ogrzg@/_g\ 2 30colum of silica gel, eluting with a

cycl ohexan&PEtDAE°gr adi ent of 0 to 10% Et OAc. 229 of di et hyl

2- pheny| bultraNgtH, GO, 100 MHEad (peh)i h2.6He T Fdof-24m. 8H) 5.7 éo -4 (s UrBig

1H NWVR : ) (ppm: 7.5 (m 5H); 4.2 (m 5H); 3.0 (dd, 2H);
1.0 6H) (2:2D§:§g (%I?agBhW§-3§_|r?lyl- 3- phenyi but anedi oat e According to the process

described in Exanple 14.2, starting with 7.0 g (28 nmol) of diethyl

2 Pheryd DU AN Q8 e el Bapliynh 89 Ml mOBNCOR S aRionoe
in 60 mL of anhydrous THF for 16 hours. After concentrating 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%.

20

12.2. methyl 3-oxo0-2(1-phenyicyclopropyi)butanoate
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 dilodomethane. The reaction medium is refluxed for

25 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,SOy,
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 cyciohexane/EtOAc

30  mixture. 280 mg of methyl 3-oxo-2(1-phenyicyclopropyl)butanocate are obtained in the

form of a yellow oil.



1022. 5.

glyt.{2:1Utert-butvisul fanougyriclin-2-yl a- oxe-2, 3-di hydro 11- 1- pyrazol yEE-
(i phenvhacdt@e10/766Ldi ng to the process described in 02%/ 2691
starting with 2 g (7.19 muol) of diethyl 2-fornyl- 3-pheny| but anedi oate and
1.75 g (7.19 mol ) of N-lert-butyl-6- hydrazinyl pyridine-3-sul fonarnide,
3.1 g of methyl {245-(tert-butyl sul famyf@yridin-211]-3-

150x0- 2, 3-¢ w{ ?a/lH- pyrazol - 411} ( phenyl )acet ate are obtained in the form
of a powder H NVR, d6-Dtvl SO 40 Pprr): 8,6 Ss ](H)' 8.6
(d, 1H): 8H)NMR Q.[N;:l;sy 07%&2&%)7733(3@;(”5\&'4 436 sTANRYE (543 %0 21D 1. 0
(in, 12H);4 53 (2t rta
ilivisull ar n vnp 3 I-911 4-fcarbox, y(plienylitnathyll-114-pyraz A
m xture of 2.8 g (5 8 mml) of et hyl

245- (t ey t- hyiby| SubhABY JRYRL

di hydr o- 1H pyra - enyi \
in 12 nL o@hmrlﬂlsem hour s at roomtenperature 5.8 nit_ of IN

Ha are addedygiflth iaSorBESlWBskRodh ERGHTRIL 1ol BaRialviik 260440 offkethyT Bexo-

or gani ¢ phases a Na2SO4,” 25 filtered and then concentr at ed
under r edu2<ttpperdeygiopromyibyianoate and '352 mg of N-ethyl-6-hydrazino-N-phenylpyridine-3-

ol st o o SipadA TR0 by Margytanti e Fheio depe b obmyel

i S used
wi t houtO f unHmrazpuﬂwﬂ»bahermlpwndnner%sul@nammw@r%tcwmqurz the nféf’ﬂy‘l’f. at Whi/1 ) m
n 4:47i x04. gwgserdl hydrO- vtaiw '4t- vil}(plienyl) acetate To a m xture of
0.3 g (0. 6B rnnol) of 1-[5-(tert-butylsul noyl)pyridin-2-A-4-
[ car boxy(prremyl’QrFeﬂ‘m/l] 1H pyrazol -5-olate in 3 rriL of anhydrous MeOH is
added, at .G S%Ndaﬁl—m FR-HEYE: AbnbiZ0 Yk 1ohd @ de. _After cooling to

roomtenperatu 5cont | nued 12 hours. The nediumi s t aken

up in 40 nﬂﬂd)ﬂ\/lFDGM We@ﬁ/\]\ﬂ!‘ﬁ denm) of2. @é‘t’%r"é‘l)e@ oNRE1 tB &bt itHind-1dtd ed
over I\%ZSO;} Zol‘}z:ﬁ ggpﬁ%m | r3|_[eplqg 5@@ PDESSHS.L. The reS|due

obtained is xture then filtered of f and
dri ed under vacuum O.67 of nethy I

2-15- (t e ! EQUipl 4. aw@uuwgbgs%xs%(g} @ﬂﬁ’% -yt AVF2.8-chhly itk A Plyrdlzcr 1) (OB

enypacet at e-col oured powder. Yield = 73%
inp. (t) -yﬂnyrmmne@zs_qummemdmchrldM@mmnad 9ﬁBthJ@bte DTr = 1.21 nin.
NVR, d6-DMSO, 400 MHz, 6 (pprr) 12,3 (hs, 1H); 8.8 (s, 1H); 8.6 (hs, 1H;

8.3 (d, 1H); 77(dF1H) 4(\%5H); 4.9 (s, 1H,; 3.7 (s, 3 H; 1.0 (t,
911) 10 Exa \J’I‘Et y I

N-cycl opent yil - Nt ({ - (i yr|d|n 3-yl methyl)-2, 5-di hydros 1

H pyrazol - 1- p id|61-3 yl}s fonyngl yci nat e hydrochl oride (conpound 128
of Table 1)

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,SO,, filtered and concentrated under reduced pressure. 32.4 g of N-tert-

butyl-8-chloropyridine-3-sulfonamide are obtained in the form of a white solid.
Yield = 79%
"H NMR CDCl,, 400 MHz, 6 (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-formyl-3-(pyridin-3-yl)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-



1523. 1. 6-chl oro- N-cycl ooentyl pyri di ne, sul fonam d Accor di ng to t he process
described in Exanple 141, starting with 5 g (23.6 mvl) of

chl or opyerO’l@Gﬁ)/@EiBﬁMyl chloride and 2 g (23.6 nrnol )PQT/FR2009/052691
cycl opentylam ne, 5.1 g of 6- chloro-N-cycl opentyl pyri di ne-3-sul fonam de
are obtained in the formof a brown solid. Yield = 84% 201H NVR, CDCl 3, 400
MHz, 6 (ppm): 8.8 (s, 1H); 8.0 (d, 1H); 49.4 (d, 1H); 4.5 (d, 1H); 3.6 (m
1H); 1.8 %o%?hoétgaan@rf‘ rﬁ‘L"QS? 44 %Iﬁdlrof gl faﬁnéieﬁﬁﬁévﬂedlum is then stirred for

N- U- chl or vnsu fonv1ll- N-cycl opentvl ai vci nat

f 2
(7.67 mmol1)2 rccfurmtwpm@nmeéqteneot?éﬁﬂwpwpeunﬂeo3W%t6rF aﬁr%éedx ’(_‘!'l*g"ﬁf’ﬁ|'2"L2‘%.fg
(7.67 mmlg, ﬁ@éa%!éod%r cetRifricAND pHSD end Sngh BRPAGePWith<2@0D0 mL1sf L
of CH3CN is’heate ours at 80C. After cooling to roomte rature,
t he medi urEtOAct The ergeniamiasais thent driedeoves %ﬁ@eﬂil'ﬁg%@ndméc?@ q%ﬁ&“i’%r
taken yp 'r@ d &Jeg ng ﬁ@’l?msﬁamqgwm&a xsyvuhmngtag.rabhpfons@rcummred

NaHCO3 “sol u Ion an water, and the or n| hase | 3 c[i
Ig ormy

over Na2SGlicagsheiningatitca DEY¥EMePstgraaignbefdkioins P Eo me

chr omat ogr My |d\ghyg§3]dan 812 hept ane/ Et OAc
U e, Zﬁﬁﬁyédﬁ?b mgé#{gété)gresddtélﬁ@d Behe f@hibfiaghi i

N-[ (6-chl oYleidy=r28:%n 3-yGsul fonyl I -N-cycl opentyl gl yci nate are obtained in

the form of, ﬁqlﬁ;)ldbpqs?l gocrg,fé%s (@&n)lhh ﬁ@gg% (Q%W(d61wppr%($ 0 (s

1H); 8.3 (d,

(m. 20 ; 1H)B76nd, 2y, 17)2 (dd r3rf3(32&')'|)2335 » BER hy |

N-cycl opentyl - N- 1( 6- hydr azi nyI pyridin-3-yl )suI fonvl lolycinate According to
t he process described in Exanple 5.2, starting with 2.4 g (7.2 mmol) of

met hyl Nl(ascwmmmmﬂw@m@cl opentyiglycinate, 2 g of
methyl NeyELQpaRs i fhlét#&rﬁe@s ity LR 012 SraiBRyiargidd chinaiouate-

obtained i'n ow sol ield = %1 400
M—|z 6 ( ppehlor@p@idires- 3-§Hlfonagmge gad 1249mL ef chtrgzmqp])ono@ycgat@bgz ﬂ_@ rhs (m
- Bnkifd e%'ﬁtaméd fh B forftBf a White 660d. 2H)
23 4. f}esohytﬁwlgé);% d&%%n é |d’|\r%'%-’sﬂ_"o oxc;- % pyrid
-3:ittri etYigld 72%5- di hydr o- 1H- pyrazol -1-yl | oyr| di n-3-yl | sul fonyhol yci nate
hydr ochl or{ 5944 5 RbRGSES ety Tied, 1Ay Ex2@]191)27 8,(bstRY) i ng
Wt 200" bt CUFE FEEOS] dop WS RRA<GS (oM VRS, 1R) BT B
met hyl N- cy4BdpaiH) 1.8§.(Bhydr azi nyl pyri di n- 3- yGOsul f onyl ] gl yci nat eand117ny
(0.61 rnnol ) of nethyl 3-c.ixo-2-(pyridin-3-ylnethyl)butanoate, 130 ngy of
met hyl N- cycl opentyl - N- ({645- 0x0- 4- (pyrldl n- 3-yl net hyI -2 5 d| h dro 1
H pyr &l - 4. Apy M-teri-iput@-6-{4-0ef-{ 7 25 Ha
the formo i Q|Yeld
szsmosg%—ﬂgﬁ—&%%ﬁdfﬁ%&i%éﬂgﬁg e 0. 87
According to the process described in Example 1.3, starting W|th 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-ylmethyl)-2,5-dihydro-1 H-pyrazol-1-yl]pyridine-

25 3-sulfonamide are obtained in the form of a white solid

34%m. (Q0) =1oo M =

'H NMR, d6-DMSO, 400 MHz, & (ppm): 8.9 (bs, 1H); 8.5 (bs, 2H); 8.4 (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)
Yield = 64%

30 m.p.(°C)=160
M = CqgH,1Ns0,;S=387; M+H = 388; Method 2: Tr = 0.58 min.
H NMR, d6-DMSO, 400 MHz, & (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, 9H)

35 14.5. N-tert-butyl-6-[5-ox0-4-(pyridin-3-ylmethyl)-2,5-dihydro-1 H-pyrazol-1-yllpyridine-3-

sulfonamide hydrochloride




éH3N?/dR, (iG-DIV?O 400 MHz, 6 (ppn') 8.7 (d, 21-1); 8.6 (d, 1H); 8.4 (d, 2H);

: : 7. 7 (s, 1 ; 5.0-4.0 (bs, 2H . 3.8
(s, 2H); g\'}\@ggm&ﬁpszg 4 (s, 153H): H)1. 4-1.0 (m (8H). ma?ﬁﬁd%%/&%m

2, 2- di et hyl propyl

645- ox0-4- (pyridin-3-yl nethyl) -2, 5-di hydro- 1Hpyr azol - 1-yl i pyri di ne- 3- car box
yl ate (conmpound 198 of Table I1) 302460. 2, 2-di net hyl or opyi

6- chl or opyTé digng- %gabbowie&tmtwﬁ -15- cs«aw(pyumnas-ymmrg/rxzs dhyane! h-pyfazol-1-

6-chl oro r di.ne- . d 100

added undeVIFgG - SHoPaBe BABST L LPEM F30g5Y 1 /0! 87 Pk MEpbRartF afa i
goé dlA ][rft hM'eBifuﬁp&ﬂﬂie-n H'?T&:eh&al@UIMeMCUMI 4 ¢ henNherabetyl-6-45-oso-Hepyridinas-

er 0 t f
the r 6si dUETBIV ATV BN RBE | NG sH I eghes MRioRaG et Bougheg
W th weg er the(f@rmx of2d@hitd-powsat ur at ed NaHCO3 solution (2 x 200 nL) and br| ne
(100 m.), dried ovz Na2804, and then concentrated under reduced pressure
o]

and purlflgl?'doy e mat ography on a columm of 5 silica gel, eluting with a
cycl ohexangi g = gaiedi ent of O to 5% EtOAc. 11.9 g of 2,2- dinethyl propyl

- -hloro yr| ne30a r bt ed theformof a white
powder ° tﬁ"bﬁ“ﬁpﬁﬁ %th&%gg 'ﬁ% IP QS% 7.5 (in, 5H; 4.2 (m
SH); 3.0 (WNMFQ ,d61DASE, 40OMHZ 628pR): 12, a(_ah mm{)hsrgmbsmw) 8.8 (s, 1H); 8.7 (d,
o LA aﬁ;,-%;rrrrrrr@;rag%@r% 7 8ic 3P aBTER) Bob D
ﬁ ghl orop?/ri di Se 3-carboxylate, 4.3 g of 2,2-dinet hi/l propyl 6-

razin 3-
AR A e S TR BT AT W R ST
(d, 1H); 6pPrazéi-adhhcetic AcidYCorthound. ﬁ)4(difSTab]é-|)) 1.0 (s, 9H).
24. 3. 2. 27ct| nmet hyargpv 645-&0-4 04iiditi--34inethvh-,2.5-diiwdrQ 1 El s014-
ylI'pyrid ne-3-ca npoxvla te, 20According to the process described in
Exanpl estartmng h ©9.3%\g (1734 nmol) of 2,2- dinethyl propyl
6- hydr azi nyi e- 3—cdrboxylate and 0.26 g (1.34 muol) of nethyl 3-
0X0- 2- (pyri |n 3 y rrethyl)but@te 185 ng of 2, 2-di net hyl propyl
8, [ 5- oxo0- 4- (pyrldln 3-

yl net h}/l) 2, 5-di hydr o- 1H pyrazol - 1- yI]pyrr di ne- 3-car boxyl at e are obt ai ned
in thelformof a white solid. 75 Yield 38% mo. (.30) = 160 M=

2(2)8H2M2_|ZN40315136@fh Mtk rm %Yane&’@a@d 2: Tr = 1.01 mn, 1H NVR d6-Dl VI SO
(d, 1H);: 8Tg a(QjJspgrp.Bron gi @3?@ (5%_/})1 mgwfj ({ftsold-%:‘% |n73§:9r$1f_sof alﬁlpfdro%s § & is %d 8.5
3,8 (s, 2 b%pvrﬂse(,) af 85C,Udder 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
20 temperature, taken up in 100 mL of water and extracted with 100 mL of EtO. The
aqueous phase is acidified to pH 5 and then extracted with 100 mL of Et,O. The organic
phase is then 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 7/3 cyclohexane/EtOAc mixture. 4.3 g of ethyl 2-formylbutanediaote are obtained in the
25  form of a colourless oil.
Yield: 37%
'H NMR, 'H NMR, CDCl;, 400 MHz, & (ppm): 10.0 (s, 1H); 7.1 (d, 1H); 4.4-4.2 (m, 5H);
2.9 (dd, 2H); 1.3 (m, 6H);

30 15.2 (2-{5-[ethyl(phenyl)sulfamoyllpyridin-2-yI}-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)acetic

acid
A mixture of 2.17 g (7.42 mmol) of N-ethyl-6-hydrazino-N-phenylpyridine-3-sulfonamide
and 1.5 g (7.42 mmol) of ethyl 2-formylbutanedioate in 156 mL of EtOH is heated for



WO 2010/ 076524PCTI FR2009/ 052691 64 25.1. diethyL3: phenyl pent anedi oate A
m xture of 6 g (28.8 mmol) of 3-phenyl pentanedioic acid 09.5
mol ) of t WENS01W@AT®P24e i s heated at 80C for 1 hour. ﬁ?’lﬂgézﬁgg)ﬁéipﬁi
concentrated and the solid obtained is added portionwise to 8 m. of EtOH
at 0C. The nmediumis then heated at 80C for 30 mnutes. After cooling to

roomtenperature, the mediumis concentBdted and the residue obtained is
taken up ighdR9 4t 80°f TR YhetiBmhRd tisaic cessanteited wintar seducedt prebsdiarEiCOhe

I 2 db 0 S
concent  atePRIRR P PEBIJSE PESI LD By pred g ioc Wi o Ve Klehg! Fhe

3- pﬂenyl PQM %%@b@%t&lcﬂfréd éewbémm@uded ard hedédtama g@blutiopoivde? mars.2Zhmimei)used
Wi t hout urt

urification in f Yield

25 Dl et 1o isogwoT HIONSDHbAY Bt ZRTEHT BISLIAZE SPam e PE e S5Posising
gesﬁ” I§|6d do?tlrlr:&%”ﬁlrt@ M%rgzz gﬁé &ﬁédu(ﬁj\ﬁ lwdohcgﬂt[]ﬁjatédlmaér mdnbéd pfesdumt ayd then

phenyl pent anedi oat e of diet or is
obt ai ned idissohedfied e OEW?@f eBN A4St OP%‘eﬁOQ'um g%‘l}érox'dg REkREd q%qﬁ%ﬁ%\/%
‘(j? Dg/gg H %Qm%pe@}fﬁlrﬁpﬂe Hédﬂmﬁ % théﬂral:)d,lflea té p(l-ds \AﬂiﬂH)‘lN HCBard thdmextidigd 4. 5
t ykl i ggyadith Bﬁ&/(? $via dmi-}\ 'IQ1e %0"6'%‘52@ ofﬂalﬂ"i %qsgs 9¢- q['eﬂﬁvﬁ}z[ﬂaﬁ&“tfétlered
) - 3- Dhe nVAndpfh%Hacdhcgﬁ{fr&eAClﬁﬁfeﬂ|r&§116e@ Pleesass The 22siuansbtaided js soidifidchi
with 0.23 g mmol ) of dieth - 25formyl- 3- phenyl Pt anedi qat ?Z?Ed
0.21 d0(0.mem anenol filtgredN- Gflel o tyﬂ“%’ hyH?d% ny{eECeREm
met hyl pyr | [efh%pﬁe@%mmwsﬂ.d"@z%% -6%0-3 %éh&&éﬂ&‘ﬁbﬁﬂﬁcﬁﬂwlbﬂiﬁﬁ@ymwﬂ f areoy! ]
pyri di n- 2- -1Hpyrazol 4 yl) 3 phenyl propanoate is obtained in
the form mbt@n%mee form @f HWhitgBOY 25, 4. net hy!
3-(245-i cy\ﬁ% peggyl (et hyl | sul fanoyl i pyri di n-2-y1}-3-o0xo- 2, 3-di hydro-1H
pyrazol - @ 3- phe %I propanoate According to the process described in
Exanpl e 22np; (Q)ar‘ﬂ § with 0.38 g (0.78 nmmi) of 65

3- (|2] {1%[CMCJ bgsfetzt@ml mgl ih 203; Meltpfd Tr = 1.02 min. t
moyl | pyri |n- - 3- 0X0 i 0] yraz p e,
B oS ot B B2 oy SR g
oxi do- 1Hp aNPABY (gs2@PtAd edH); M @, 3 = 80 M=
C24H28N405@)6‘%?8(}1)é M)"]&W@P—% YJQQ@ t hod 3 (qTr ;—3 4.4 @,em% . 3HE) =
Example 16: methyl (2-{5-[ethyl(phenyl)su|famoy|]pyridin-2-yl}-3-oxo-2,3-dihydro-
20  1H-pyrazol-4-yl)acetate (compound 107 of Table 1)

“\ N \ 7 >
J IO
~ g 8 z/ )

16.1 methyl (2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-3-0x0-2,3-dihydro-1H-pyrazol-4-

ylacetate

A mixture of 0.5 g (1.24 mmol) of (2-{5-‘[ethyl(phenyl)sulfamoyl]pyridin-2—y|}-3-oxo-2,3-
25  dihydro-1H-pyrazol-4-yl)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-oxo-2,3-dihyd ro-1H-pyrazol-4-yl)acetate is
30 obtained in the form of a brown powder.

Yield = 96%

m.p. (°C) = 140°C

M = CyoH2oN4OsS = 416; M+H = 417; Method 2; Tr = 1.44 min



1H NMR, d6-Dfv1SO, 400 MHz, 6 (ppm: 3.9 (s, 1H); 8.7 (bs, 1H); 8.5 (d,

1H; 7.9 (s, 1H); 7.4 (d, | H; 7.3 (t, 3H,; 7.2 (t, 2
4.3 (t, 1MYO 20W/PE6524H): 3.2 (dd, 1H): 3.1 (dd, 1H): F%c;r‘}géz&é%o%ﬁgb@ 1.4
(rn, 8H) 10Exanpl e 26:
6- (4- herszyl-5- oxo- 2, 5-di hydro- 1H pyrazol - 1-y1) - N-cycl opent yl - N43-
(di met hyl am no) propyl ] pyri di ne- 3-sul fon&ai de hydrochl ori de (conmpound 123 of
E?'Be'(% 1h ﬁ’@\/l d6-DMSO, 400 MHiz, 6(me) 12.0 (bs, TH); 8.6 (s, 1H); 8.4 (s, 1H); 82((;:1 1H);

enzyl oxv ropv -chloro-N-c¢ o) V. ne 0
m xture of7.94(y 1%"3 B4 WbﬁH) # (& 2&1)1% 'I\é)gei éoﬁ%iﬁ %W ?(ﬁ? ﬁg)Sgg%fﬁgQ% de,
1.32 g (9.99¢ngygpl ) of K2CAB and 0.88 mL (4.99 mol) of
[ (3-broi noprs)pox ) ret hyPenzene in nm. of anhydrous DMF is heated for 12
hours at 40C. After cooling to roomtenperature, the nediumis taken up in
300 nisof fBLfge W@?hect S5 el ?&Ii’ama Kgsyr{ding-yIPa-oxo}2, 3etihyrrat tht
NaHCG3 sol‘trt' and brine X 5 gf d. over Na2SO4 and then
concentratmt!aIQItfeﬂ)%m?é‘@da?ﬁtE%‘ﬂﬁ@%ﬁplﬂlﬂ? § @ fbtﬁ € hr omat ogr aphy on a

columm of silica gel, eluting with a cycl ohexane/ Et0Ac gradient of 0 to 10%
Et 0OAc. 1.65 g of

N-113- (benzyl oxy) onopy - 6- gh or o- N-cycl opentyl pyri di ne-3-sul fonam de are

t hus obt ai nedoln _fpor n oil. Yield 99% 1H NMR, CDClI 3, 400 MHz, 6
(ppm: 885( d"l 75(d 1H); 7,4-7.3 (m 5H); 4.5 (s,
21-1); 4.2 1H),03 (t, 3 2 (dd, 2H); 2.1 (m 2H); 1.6-1.3 (m 8H)
66 26. 2.

N-f 3- (ben ﬁ%oro Vb ba Sc}r,,g,g) fyé @& ng ;%hp%émwlgﬂﬁdﬁn @?ﬂ%isqsa@mste

Accor di ng cess I'ng W
(3.79 1ol d|hyﬁro 1H- pyrazol -4-yl)acetic acid, 0 61 mL (3.48 mmol) of DIEA and 0.8 mL (1.4 mmo

N[ 3- (benzyl 0X 1 r e i bl 104 hnollL. 5
g of N43- ( %‘bﬁ &8@?@@&%&% Fﬁi’?}?q@‘ EF %W%zﬁ%eggﬁ)?l ne- Esul fon%l)rlri de
are obt ai ngdrBT. tAfter tiring 66r Bhquss Ebreosblenberaties), the-mediym is ta kenypyn ROO Ay 3,

400 MHz, 6 (d
700 T Sor BB wetyle ooy ytty P Heh 2 X 48?7L) spftilica Nbfebdsoibidys
( t, 2H); 32X 4@chL) 2k br|1h623ﬂ nilry drigd) QVGI N.303 a(lm Q;H;orgsgntgated under reduced

b 0Xx0 | 5Lz V% MatPRYsI5 Ney
cl openﬁl]l O@rgp'ﬂ,rﬁeqn%_ %lﬂﬁ'fe g\%gfm& &H—a%@:%ﬁ"g s cjc})unh% b s ?‘gé&éggﬁé@@?lvﬂg in
Exanpl e 1. 3CMsMaOH mgjxtwid.h18. hg9obf2- (@e{ﬁﬁgﬂhympheml)@éfﬁml]w@(b%nyt}ﬁa%&é and
0.4 g of nzyl ox
hydr azi ny:\%s}“?rai‘l ﬁéﬁggg%%zggﬁﬁﬁ% aﬁ%@b‘g&@gkyébiéned in the form of a brown powder.

6- (4- benzyYieht©8% 2, 5- di hydr o- 1H pyr azol -

y1) - N13- (belﬁz xyi 0pyl I -N-cycl opent yl Pyri di ne- 3-sul fonam de i s obtai ned
in the forW.Fb %g’?col oured solid. Yield = 55% 20i H NVR, d6- DMBO, 400
MHz, &(( ppm) CLRLMN:0RS = 419 M+81 8 4(16; Metpd 28Tr6= 088, 1H); 8.4 (d, 1H); 7.7

(2ﬁ|) 1gl)2 e % éé}bwmﬁmﬁ (gépﬁ.l;% 76‘ s, r121) 8! (bs318); (855 (LHH); 8.25d( t .

6- (4- benzy1HR70(3; 2H%-705 by dBtd); Il%(uvzlal)z(aG@)ZHN?c%ﬂ 3ber2- g 3H); 1.0 (t, 3H)
75hvdr oxvpr opvl ) ovri di ne- 3- sul fonam de To a solution of 150 ng (0.27 mmuoi)
of

6- (4- benzy Exampiko- £8:5-etiyly 4-behrylpy{Sathyliphenyl)spiampeleyiding 592 cyc
| t d | f ' dd t -78C
under 51 GofimePeaPhaasSEEThAEe . Boffipdlind e SraT TOPR SR & Phg

is continued fof 1 hour at -78C, and 2 nL of MeOH are then added at OC. The

30 nediumis takenap in 40 nL of of DCM washed successively with
saturated NaHCO3 solution (30 m..) and brine (30 ni), dried over Na2SO4

and t hen concentr und re(ﬁUch—pr essure and purified by chromatography
on a col um¢of\si | i \@e@m g with a 9/1 DCM | vi eOH mi xture. 106 ng of
cdi h JgH- zoI 1-y1)-Ncycl opentyl - N- (3- hydr oxypro

6- (4- benzylt5-
nyl)pyrldlne- _sul fongmi de are th ptained in the formof a 35powder.

Yield 85%

18.1 ethyl 2 -benzyl-3-oxopentanedioate
Under argon, and at room temperature, 1.7 g (74.18 mmol) of sodium are dissolved in




67 11-1 NVR, d6- DivISO 400 MHz, 6 (ppm): 8.8 (s, 1H); 8.6 (bs, 1H); 8.4

(d, 1H); 7.7 (s. 7.4 (m 5H) 7.3 (iii, 1H); 4.5 (t, 1H: 4. 1H)
3.6 (s, 2H}v02050/(05652|41) 3.2 (t, 2H); 1.8 (m 2H); 1.5F§E’F%(%Q¢)9%05L2r891
526. 5. 64: 17benzvl - 5- oxo-2,5-d i h vdrovrazol 111) -r.vdepentyl-N[ -(

met hyl - am no) proovi 1pyri di ne- 3- sul f onam de hydrochi oride To a sol ution of
82 ng (0,18 nrnol) of 6-(4-benzyl-5-o0x0-53 5-di hydro-1H pyrazol -1-y1)-N

cycl opent y’rs HL(o% al?m?m&yert@nyhé BYHIL wmzn&naybt gieayi Q@x&ﬂi&ﬁht&ﬁbcﬁﬂaté andéhemol )
of Et3N in drous DCM are er ar

(0. 36 rnmﬂsp'rat masmnnolmﬁ b@ﬁﬁdrqr%‘detq{@ th%ﬁ@ﬁ%‘f drapwisd, 3t f%%géwaeﬁa&fﬁm

gradual l'y Tﬁ’e(rn%d‘ﬁrﬁ qgﬁﬁér@tréﬁl&ed FBE 3shdurs| Bﬁdeﬁtréféﬂturme@deHMedlpdwsmre drie
mediumis t

en up in 20 rnL of o washed successi vel
FEOPTRRRE: = AR LU R M ot R T TV
reduced pr £ d)'i’oéo%eéicﬁﬁé ts@lﬂ_? ot BigtHye sivdHeyIEhé @pBr@nedidbater dr€lobtdined
yeIIoqumI ?%rntmi(enu . Dowgﬁdthgltregtedfor 1 mnute with
a stream o!h th&fﬁiftﬂﬁflaatfﬁ%@‘?ﬁﬂ'i%lh i s bubbl ed through the solution. The nedium
is then, follpuwadyby heating for 11 hours at 60C. After cooli ng to room

tenperature t he rredl umis concentrat ed and the resjd obt
trituratedH NMR EtWRCQ@Q‘d AP Mitze 5 (pprB): ﬂr‘é‘@@pﬁr‘?ﬁ'@ %Jgr( ﬁ ?Qr i'd ) 8%

rinsed w t{ﬂ BEy f)'l.t @ﬁn ed under reduced pressure and then freeze-dried
after additTon”of eq of IN Fla. 57 nmg of 6-(4-benzyl-5-o0xo0-2, 5-

20di hydto-1 H- pyrazol - 1 yl) - N—cycl opentyl N-[3 (di net hyI am no) Pr opyl
pyridine-3;84l fog lam ﬂ%e }8 8 B O Qnl-5-dkot-h 8-direxm-of- a
| yophilizate. Yi®€ld m p. 03S= 483; M-H = 484;
Met hod 2: mrizgﬁuaﬂgﬁ%m NVR, d6 DI\/ISO 400 |sz 6 (ppm: 12.0 (bs, 1H);

10 8 ﬁnbs |_&«E&oﬁ{d@ggto(tﬁe %ces@ @esH'%ed ¢ Exéﬁ‘nglelh'%,, s?arﬁwd WlthJEH)g (17.% n{mdl) oH) ;

2 7 t(s 6ejpthyp. zabqrmyl Q—g)(opept@eglqgtq@qp 59 (1|%|)1 mmol) of N- el_puyl 6- hydrézq'io |%H)

S 7, AL oA P el iyl e

2010/ 076524PETIErRDOGYIBR 89-DyERo-37!)acetag@ny Poined n {e.farrs 063 WhiIE ROYPR™ To a

mxture of %h H=64§; 3 mol ) of nethyl 3-phenyl propanoate and 3.57 nL (54.8
formate in 36 inL of tol uene, under argon, are added

dropW| se sm:@e(s@)*véﬁ@ 554.8 mL (54.8 nmoi) of a 1 Msolution of TiCl4 in

t ol uene, QMU% ,%d)é JT?% N.,qq t5Q|1 MRdthyd §4+ry=l 1t52| f | 'uor or net hanesul f onat e

and 19.6 tributyl am ne. fumijs t q fg; r 2
hours 30 mhhl[}tMB dg-DBSQG W@Fq@(@fd“)f de- Ol@shﬂﬁ)r§%(bsr 85%%&?&% gﬁu
reaction .Y 09.o1( f gH).and extracted with 200
mL of ”EH,ZBWHE}‘ gofzpi |%§%hezli\(snter§|-§ ?terIgggol/gl?ﬁNa S, filtered and
concentrat ed under reduced pressure. 3.12 g of nethyl

2-berizyl- ;%Tﬁoat@{@f(ﬁ-c?gﬁabmnlﬂlylF)lIﬂGtﬁ)ﬂ’]"-MthﬁEB ekbnz 5Mdufyhr¢-a Hused

w t hout fu atron in | om ng ste Yield =8 _?_
pyrazol-1-yl}-N-ethyl-N-phenylpyridine-3-sulfonamide (compound 97 of able 1)

\N——@E—i}
= | %
° 3\ />

19.1  (5-bromopyridin-3-ylmethanol

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
30 (59.4 mmol) of ethyl chloroformate. After stirring for 20 minutes at -10°C, 6.8 ¢

(179.8 mmol) of sodium borohydride are added portionwise. The medium is then cooled

to -70°C and 400 mL of MeOH 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




1527. 2. 1-(4- be5 OXO 7:2"k-ciiitt 1:01-1, pyt:53zokl-: OnNketii: sul fonam de

A m xture 3rnm)l) of
N- et hyl - 6- ﬁ\{/ ra2| no 6f\?&phenyl pyri di ne- 3- sul f onam de and d?gE/IER%qQQéOSZG 1)

met hyl 2-benzyl- 3-oxopropanoate in 2 nL of an AcOH/ MeOH m xture (1/1) is
heated for 4 hours at 80 C. The nediumis then concentrated under 20
reduced pressure, and the residue obt ai ned is solidified in an Et20/ pentane
m xt ure d]"bedlblijfhdlst HBRN f cPReangatess fungell Erdused uRRSsUkee deittb dthep e silified It

r oom { enperbiiafgrafify 4 Bl ot hdachabhaimediRE R BIRS HﬁBEt&HeOB‘M se
to a solution of l) sodi um i n rriL

stirring i 8f GGHEAMEBYHIHN e@nfeél?anyl ﬁr@m@alaed mdbqurémf@rmllevv@ll The react| on

m xture 'SYFehﬁn 7§9ncentrat ed under reduced pressure, taken up in 10 rilL of
95water and then acidified to pH 3-4 by adding AcOH The precipitate

obt ai ned i SHN%‘?; EPChef@UIMbZ D (ﬁa@heﬁﬁ\éﬁyt‘rﬁ)péﬁ‘t @néHinG9 t(fhe‘rH)r é@r(?s?'d) 2% ed
from 801-1,a grled 245 ny of

8- (4- benzy&- 5- 0%X0- 2, 5-di hydr o- 1H pyr azol - 1-y1) - N- et hyl - N- phenyl pyri di ne- 3-s
quonarri de are t hus obtained in the form of a white powder. Yield 30rri.p.
(O = 180 Qv Sadd 099 d 69 M= C23H22N403S = 434; ME-H =
435; I\/ethd -MLSO, 400 MHz, 5 (ppm: 12 (bs,
1H); 8.6 (Agmlxmrg of 4325; (es. 3411|+mol)9f(§lqrgmopwydnrx—37yl)¢rgethqnq3l an¢5fg(ﬁ5§4(mmot[@f-|)

3.7 2 .
o (s B2 yhoner Byafice £1pd ok B bl s ok T 2 Rbrs iy 5 seqjed oo pt 160°C,
et hyl - N- ph&fg1 pgalindi tnerogmstmner@tmedéhe( mﬂq@wnn@ t@@no\ﬂp vatipeml-)ofaoocentraied

-.-Z 28 1?q%%tgygm%8@§ 1304 n4|_ ?f HtélPNﬁlr‘;%& ”@W%dgﬁﬁg%uﬁ@e%ﬁﬁhgﬁrs

solution o | um i n rous under

10 argon, &he nzatiiled I&jt@pvﬁ)@rectedmtmzoq . of mﬁQM/IFtsOl-hﬂmw (85/15), dried over
3,3, 3-trif NH%@@& ﬂl?éo%cel‘ﬁat&{)uﬁ&é Bk ;gr’gas;Lg g%ﬁﬁe@to cﬂﬂmlato%ragt[mye q

terrper at ur e, . benz rom e ar e lumiI1 S
for 121%ouem atcommw qfhelll¢aaeg§=ﬂ| ekting xwith & i98/2 m\/l/d\dﬁféldnwﬁmr@d Ashyerof 5-

vashod i t (OB TmERBPeiRmES o ReniEae SRR ot oE A AlG Eicent 1t e

under redu¥etl pbé%sure. 15 After purification by chromat ogr aphy on a col um

?rfet ﬁly: I gabgﬁ}\]w@éﬁc trl*Fuor@b@)og%?h%d)l’ony ut ahoat éﬁﬁ%lﬂbgi ned |gnOI he

formof an 0|I which is used without further purification in the fol ow ng

step, el qi?B 53%%;?%196@%;%“ E@e_g éarbﬁﬂﬁ'i@' 5,uxe-3--trifluerornettlyk2.b

byt e- 11 raZo di ne- 3- sul f onam de
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,
25 and the precipitate formed is filtered off and then treated with 30 mL of DCM and 30 mL
of saturated NaHCO; solution. The organic -phase is separated out and dried over
Na,SO, and then concentrated under reduced pressure. 161 mg of 5-(chloromethyl)-
pyridine-3-carbonitrile are obtained in the form of an oil.
Yield = 73%
30 'HNMR, 'H NMR, CDCl;, 400 MHz, & (ppm): 8.9 (d, 2H); 8.0 (s, 1H); 3.5 (s, 2H)

19.4. methyl 2-[(5-cyanopyridin-3-yl)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 ml (2.11 mmol) of methyl
35 acetoacetate. The reaction medium is stirred for 30 minutes at 0°C and for 30 minutes at
room temperature, followed by additon of 161 mg (1.06 .mmol) of 5-



A mxture of 1 g (3.59 rnnol) of nethyl

2-benzyl-4,4,4-trifluoro-3, 3-di hydroxybutanoate, 1.05 g

N- et hyi - 6-WHP@39/R6682hhony! pyr i di ne. - 3- sul f onani de and’ g: |d?§]2'6§§93552591
nol ecul ar sieves in 8 nL of MeOH is heated for 12 hours at 90C. At room
tenperature, the reaction nediumis taken up in 30 nL of toluene, and

relluxed for 12 hours in Dean-Stark appa@datus. The reaction nediumis then
filtered goRloRMRStRYIjpyAtiAd-3ucHibonitrieddioted pr ésBliroé DRGNS masOdlie mst hPhed

is then taken up in 50 nt. of _pc he i (N~ i-on

n), dri edeﬁ%@tﬁﬁﬁ‘mﬂfm qul&eggaﬁgﬁﬁﬁbsn@gmh%g}eggé tt?r?(%rf&?de@itiﬁgd: '%%p‘):i %@ur e.
The solid smoBtmeRadrel the' metyat &l ttkaredpfin A EONT waker, pgulsdlized by adding

6- (4- benzyttl)f‘g-moxgt@g-tt r ie% I uger o:ar;l]ﬁ;t %(5 - ﬁ 5-&#%%{98-0]‘, {'@%é@z%hé%ntra ed
-yl) - N et i ANNFGh &R !"ﬁﬁﬂ?’ﬁ'iaﬁ d3 Rl 8nx are Obt ai ed”in the form
of whitse clinit MdicedpRisdure didfpwrifipd bPChremdtBgrabhy oG24cb!uran FRsHG: 38, elutp;

MtH = 503; Method 3: Tr = 4 4 mn. 51 d6- ] A 212
(bs. 170 : wity  soycphpransTs@As Mitiys Ga) (110 Ty o7 el 2iferlpgpPRn g1
2H); 3.7 (gymethi]-3-bxBbthnoaiélare Gbxainpd én @:form of a colourless oil.

6- (4- benzyl- 5- 0X0- Z5- di hydr o- 1H pyrazol - 1-y1) - NA(1193S) - 3- (hydr oxy-

nmet hypcycl\é'ﬁlé#ﬁ 97("- N- et hyl pyri di ne- 3-sul f onam de (Conpound 138 of Table I)
10I 29. 1. tfq.{NthI NiRL RER)I5, 300wz oX et )h Ble) @y dH);B.pént hH)i €8 (sbaHjre &(tTo a
solution of 2 (8.7 rnno f. (1S 3R),: 34(tert-butoxycarbonyl)am noi cycl o-
oent anktar Hd)i??ﬁ%sa%'ﬁﬂ%?n@)dig@é(zh(s' %%)6 mml) of Et3Nin 20 rnt.. of
anhydrous THE are added dropwi se, at -20C, 1.2 nL (9.2 mmol) of isobutyl

chloroforrnate. The ne tirred for 45 m gut e 0 d tha.
i nsol ubl e h&beri &l Vv ele ¥ Verd 8= o 2R 661U 8'1 2 adl P
rnmol ) of s@JiNpBRYIHUHE-B ulfdhamidélELl - 120 mi xture (16 nl/4 rnlL) is added

dropwise t0o the Tiltrate at -10C and stirri i . . i ] i

) | owi ng ¢ AESTERRL? PRCRS FERTPRS ToEvIBhiet B Srig MR sy R0 47 bR oL o
are then agdded sliewpanapdidins-yneeeiyi]doratdianvatesandeh meOrésones!)wif eyl
200 nL of EtOAc, dried over

) . Na2sO4, 20filter and concentrat

reduced pr 6§wdfaémoﬁhpeﬁn>6@fﬂdmec§§F'B?{‘aﬂg}d%hr Aﬁgt o@gapﬁc ﬁ{td'afé:g?auﬂréﬁgﬁ#m 3
silica gel y)Rbuf-Bthn¥thyis-axded- degib riHxpyrazo19§]-B)ethyl-Nipgeroipyridine-Jut y |
R1R, 33) - 3-{ g)dr oxymet h)g g_cgdcj oRentxH' car ﬁamat e are obtained in the form of
an oil . Yi &vlpna gre obtain in the for fﬁ_y ,pO&l_ e,r'DC13, 400 MHz, 5 (ppm): 4.
(bs, 1H; i &mylH); 3.5 (d, 2H; 2,1 (m 2H); 251.8-1.7 (m 3H); 1.5 (s,
2H); 1.4 (s, O—% 1.0 (m 1H) 29.2. tert-butyl f(1R, 33)-3-1ibenzyl oxykr
et hyi | 2y cl apediy) § ¢&f banat e

M = CpHNeOsS = 474; M+H = 475; Method 2: Tr = 1.24 min.

'H NMR, d6-DMSO, 400 MHz, d (ppm): 12.0 (bs, 1H); 8.9 (s, 1H); 8.8 (s, 1H); 8.6 (bs,

1H); 8.4 (s, TH); 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).

25
Example 20: 5-methyl-2-[5-(phenylsuIfonyl)pyridin-2-yl]-4-(pyridin-3-ylmethyl)-1,2-

dihydro-3H-pyrazol-3-one (compound 197 of Table 1I)

H
| _/
V (0]
(0]

30  20.1 2-chloro-5-(phenyisulfanyl)pyridine
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 temperature, the medium is




To a solution of 1.4 g (6.7 innol) of tert-butyl 1(1

R, 35) - 3- (hydr oxynet hyI)- cycl opentyl]carbamate in 20 nL_of anhydrous

are added W& 20t0/@76524inder argon, at 30r oom t enper at ur ECGF 89?

nrncl) of sodium hydride at 60%in oil. After stirring for 45 mnutes, the
mediumis cooled to OC and 0.8 rut (6.7 nmol) of benzyl brom de is added.
71 After stirring for 1 hour at roomterggerature, the mediumis hydrolysed

with 30 nikyof ypaheto@sl FtINANRSH Wrdhthe XesH |§T1-ev9f)or’é'té3}°©ff Ghidee dredved
Na2SO4, concentrated under reduced pressure and t fiﬁd by .

chr omat ogrrig$gprenThe rearinmmeeiug) isjexijaged Wi %rthAﬁ‘g2 L§’9t O&i?t“f\@we
m xture. Ls339n f thl\bNbll)H ({2()61-@ #ft),-atrd then dried over Na2804 concentrated under
5[ (benzyl oxy) met cycl openty %y Carbanate are obtained ip the fﬁ,:gm of . an

oi I, Vi eI oreduqesl%rewme aodrnuefﬁd ArR@AREraRY) N 2 FAYMNG Sllisp 9Rt SHLRY Hdh a
hydr OC Ofs/d. 529 g( of Michiofd-51(BhémyilfEhyl)pyridine are
{(1R 3 %Fﬁ%ﬁaﬁ%’ 8?3%' qrrﬁel'?(ﬁge ( 21) cygl opent yl i carEarrate |ny)2p())/ nm. of DCM
are added objainexin t eng_rrr(qga 'Fﬁwo%qera 4N sol ution of HCl in dioxane. The
mediumis gﬁn_§ dd,rred for 12 hours at roomtenperature, and then
concentrate under reduced pressure The resi due obtarned S s Irdrghed in
20 ml of EHDIMR; ODGy 480 Az, dr (Pedn):ufhal &t WA 4 g/ &f(s, TH). 7.5-
(1R 39)-3-[(benzyl oxy)- nethyl] cycI opent ari ar ni ne hydr ochloride is obtained
in the formof a pOV\der 15Yi el d = 83% 29. 4.
NACI R,135) - 20.2 2raslaren’ i) SVLUZL: dRevI r o- cl i kar oui di ne. <3- sul f onar nMe
Accor di ng ferl tadHidrB%-WhERyldule dine in 40 mL of DCM
(1R, 3S)-3-T[?8tesﬁgj§/' o§§?§§@?7 ﬁlmgo')& entranaér?r ney hydrnglf():%”orr}ede and 1 % 8
6- ohl or opyisiadided-a8 ream feyapera eewr ) minuesy agiuspension of 4.8 g (21.42 mmol) of
20N-{ (1R 335 rg é&ewa?aéyam%m izmlgrr eromgaw/s}fre@sﬁmngrf@pymdrl Be %rédr{irtfa@am
e

d bt

400 Mz, gf'O?rppdr}S fieres! ofe angirre Atots dkem i in 300,00 o LGN, BRpfiectscpEaly] )
in ( 2156120@1 ?05’ nﬂng 0. éh')so g.rn? h&d?oxrdé%ndethé”h 40D Ay saturdtddBodhimh thibs@ratan
N-f (1 R, 3S) s@utionb etiggl| ovqr) Nez&@m ¢Q99@mt6§5@¢1tW‘Pff geeutest prasskiseend: pfifiedi - 3-

sul fonani d s rt SheXbndERDAE ke - 3-
30 [(benzy&ox@%ﬁ% eﬂihl?/ ]cyc g%gﬁltﬁ %sr%caé%@lorééﬁgrg%fﬂg% gﬁbslul folrlram de andhl?e 22

m . of met®2). Od gj@f Detmgrogd- ﬁ:fhenylsulfonyl)pyrr ine is obtained in the form of a w

N-{ (1R, 39) &N({)érbenzyl oxy) net hyl ] cycl opent y1} - 6-chl or o- N- net hyl Pyri di ne3- sul
fonani de |9 tained in the formof an oil. Yield = 86% 72 According to
proces3) 5. Yieldst 8t%i ng with 0.58 g of

N L (1R 35) 1 3uh G0, 400 (IPS! BYBIOE BADRNUMT)g, Br0blrer Sopir it B . 043 5

| fonam de an azine hydrate
N-{ (1R, 33)18} [ (beri zyl oxy) net hyl ] cycI opentyl }- 6 hydr azr nyl - N- et hyl pyri di ne
-3- sulfonam de is obtained, Yield 86%
29.7, 6-(4-benzyl-5-0x0-2, 5- d| hydro 1H- py zol-1 |
N-41R 33) - 20 B 12eydradimu-y(phemKsulfon aaft y| )pyrr di ne- 3- sul f onam de
25  According to the process described in Example 5.2, starting with 0.67 g (2.64 mmol) of 2-
chloro-5-(phenylsulfonyl)pyridine, 340 mg of 2-hydrazinyl-5-(phenylsulfonyl)pyridine are
obtained in the form of a white powder.
Yield = 51%
H NMR, d6-DMSO, 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-methyl-2-[5-(phenyisulfony)pyridin-2-yl]-4-(pyridin-3-yimethyl)-1,2-dihydro-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 methyl 3-oxo-2-

(pyridin-3-ylmethyl)butanoate, 130 mg of 5-methyl-2-[5-(phenylsulfonyl)pyridin-2-yl]-4-




According to the process described in Exanple 1.3, starting with 0.495 g of

N-{ (1R, 33)
Rbenzyl oxymgg)ﬂo 0I76)§c|4opent yl } - 6- hydr azi nyl - N- net hyl Perl%T/rl]:é??é)OQ/? 2o6nga1m de

and 0.244 g of nethyl 2-benzyl-3-oxopropanoate, 301 ngy of

6- (4- benzyl- 5- oxo- 2, 5-di hydro-1

Hpyrazol - 1-y1) - N-l(lR 33) - 3-[ (benzyl oxy et hyl ] cycl

pent yl } pyr(parigie-33ylmetitybriaaidiedenr 2H-oltagp n?nar?h@btﬁ@ﬁfh igfthg toemdelr a whitka d =
44% 15 29. 4- benzyl-5- oxo- 2. 5-di hydro- 1H oyrazol -1-y1) - N- Rl

R, 3S) - 3- (hydr oxynet hyl ) cycl opentyl | -N-rnethyl pyridi ne-3-sul fonam de To a
sol uti on oYIeGd 32¢%(0.57 mmol ) of 6-(4-benzy

- 5- 0X0- 2, 5 E%A A+ pyrazol -1-y1)-N-

{(1R 33) 3" Toxy) nmet hyl ] cycl opentyl%}p ridine-3-sulfonamde in 2 m..
of DCJ\ASCooMédCﬁblhaN4038’E:4Q6.d\Ath’e@7lMﬁthﬁ§ fTTI500. Eﬂmﬂﬂi broni de. The

t enper at ur r I n N f

our &t 0C N tBCRRRChABE Mt o BB 20 (oB B (e, Py o R a4 1
concent r at &d (omab; & @6l Edd); préeé6ime4HY e tradl tigh 3. @(Q,gldén? 2s,i3h)100 nL of
DCM washed successively with saturated NaHCO3 solution (2 x 20 nL) and
brine (20 rnL), dried over Na2SO4, concentrated under reducedlﬁressure and

t9 B/egopur i f Example cR2done-etindShif-lbrmetooxymimidin-3syl)methyd-oxeR prdihydig-1H- a
o- (4 bihey Rraz L BhohsyRR R scultonamide bydroghloride) (sompoynd 101 of

- cycl openTahlpIN- met hyl pyri di ne- 3- sul f onani de are obtained in the formof a
powder. Yield = 50% oaD = -12 (¢ 0.1; MeOH) 30mo. (C = 108 M

C22H251\ 1404S = 442; tvl+H = 443; Method 2: Tr = 1.09 mn. NVR, d6-DVSO,
400 MHz, 6 (ppm: 88(s 1H); 87(bs 1H); 8.4 (d, 1H); 7,8 (bH); 7.4-7.3

(m 5H); 7.1 (m 1H); 4. 5{(bs, (m 1H); 3.6 (bs, 2H); 3.4 (m 2H);
3H); 1.9 (m . 6- 1|1 @_@.} :

6- (4- benzyl- 5- x0- 2\ 5- ro- yrgzt ) -1-y1)-N-cyclopentyl -N-[3- WD
2010/ 076524 0097052691 73 hydr xy

hydr oxynmet hyl ) propyl ] pyri dPne- 3- sul f onax (Conmpound 147 of Table I)

30.1. (2,2-dinmethyl-1, 3-di oxan-5-yl) nethy 4- met hyl benzenesul fonate To a
sol ution 0pq 3. 5mgtl'”- B (HRbho |a|n23- harBbBYdnohte3- di oxan- 5- yGmet hanol and
1.71 nL of Et3 are added 2,15 g (11.3 nmol)
of tosh chear sd@emmé @feaﬂan@ i(88. élmmﬁopft i hvdgde d6A%t @n?}Br gt 30 &1L ghd
stirring '%nﬁéﬂ%dsnﬂ-‘ﬂﬂlsfégdea SRA5 TG BEG Lt Og%ntaa#aeai 080, 1614@({98 r1rm.lno%f of

DCM washe ccessively wt and bri ne dr| ed
over Na2SOZIJetf‘thr(é!ﬁﬂquatp@@ﬁptbﬁﬂfé)ﬁwté@ud@d Q)r @bs@f eT%Uﬁd StHEW dur mﬁlr\é%l“?fi/ for
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m xture. 3 @ o i met hy1- di oxan- 5- 4- et hyl benzene-
sul f onat e @fr etk iare thies adstas @ppwlseoatdm édtsr 6P<leg¢pépam91¢%perature

20 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 x
20 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
cyclohexane/EtOAc gradient of O to 40% EtOAc. 1 g of methyl (2E)-3-(5-methoxypyridin-
25  3-yl)prop-2-enoate is obtained in the form of a white powder.

Yield = 14%.

'H NMR, CDCl;, 400 MHz, & (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)

30 21.2. methyl 3-(5-methoxypyridin-3-yl\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




111 NMWR CDCIa 400 MHz, 6 (ppm): 7.8 (d, 2H): 7,3 (d, 2H): 4.1 d; 2H): 3.9

(dd, 2H) 2.4 (s, 3H; 1.9 (m 1H); 1.4 ; 3
15 30. aém/%@gg@l _1.3-di oxan-5-v1) et hyl | cvel op(e%pzﬂgﬁgﬂégl%,é&ﬁ?;(t lt?e
of 1.5 g (5 m*rcd) of (2,2-dinethyl-1, 3-di oxan-5-yi) nethyl 4-

met hyl benzenesul fonate and 10 nL (101 nmmol) of cycl opentylamne is heated
for 12 hours at 80C. The mediumis concé&dtrated under reduced pressure and

fj pegdt akery r?@zr%polh@ %@@nm riktuls zg theashieded thiought ¥that@ax GB/Fripppandnthen
| over nd concentrated under.r .
N-[(2,2- di%??ﬂﬁff'-t?da 4QRT SRAYEeE_PrOTYER h n‘ﬂ PEQ‘%?HE@%?‘%S@%%%’*‘S&')§f°r?€8°?tﬁ t he

form of ans @hls omBineh ih IheiFeeh of bheast, vihich eusqlinithowtauitber purifichiéor ol thewi ng
step. Yield = 100% 25 30.3 N-cycl ooentyl -N-1(. 2. 2erlimethyl-1:3-di oxan-5-
net hy! | - 6-AYRNIBEZ PRI pyri di ne-3- Mt 91. WPAP. The compound is prepar ed
accor disng Yiede aeesses 14.1 and 14.3, staging with N-[(2, 2-

di met hy1l- 1, 3-di oxan:5-yl ) net ] he
6- chI or opyH NMR@@@%I%QMN"I? %Hw%dé%% mﬂﬁ%&agwfe7'?1)9%r1gpé?"8§i(sél3(5-!); :}8%
74 " H NWR (g dﬁq)DM(ﬁngBOQﬂYHZ;H )6 (ppm; 8.5 (s, 11-1); 8,25 (s, 1H); 8.0 (s,
1H); 7.8 (d, 1H) H; 7.2 (d, 1W 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,

o m 1 2%or -37(5 thox’kman if-3-Bidrorz3ate
2H) ;1. 6 Tals (M bbbl 2 ForfS:(5 9 d

844-benzyl: 5, 0x0- dih

(nyar oy vehwoI e it Tegypremsressiae PAramir 6.2 AR D 103 9 FRSBMILY

N L2, 2- 01 B o Pzt T o o priomyols
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6- (4- benzyg;rRerPiRifidatondh médmo\mhb @Wpazol
101-y1l)-N-cyclo entyl N43- hydr oxy- 2- ( hydr oxynet hyI ) propyl ] pyri di ne-3-sul fon

ani dear e oWediTetPin the formof a powder. Yield = 14% mp. (t) >260 M
C24H30M405S = 486; MrH = 487, I\/bt hod 2: Tr = 2.09 rri n. 11 1 NWR, d6 DI\/SO

400 MHz, 6 (pp : . _

(s 1 : URN5-0xg-
2.7 ( |d||3|e-@ sl}lfgnérmde rochlondEXﬁrT'pl e 31:

6 (4 benzyTI-5-0X0-

3-di hydr/éwﬁwm ing,proassredessebrd @naéﬁréé'y?ar%ﬂﬁﬁ@ C{E;% E'L['é 61) 6

methyl 2-formyl-3-(5-methoxypyridin-3-yl)propanoate and 327 mg (1.12 mmol) of N-ethyl-
20  6-hydrazino-N-phenylpyridine-3-sulfonamide, 131 mg of N-ethyl-6-{4-[(5-methoxypyridin-
3-yl)methyl}-5-oxo-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
25 M = CyH3Ns04S= 465; M+H = 466; Method 2: Tr = 0.97 min,.
'H NMR, d6-DMSO, 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
(t, 3H)

30 Example 22: methyl {2-[5-(tert-butylsulfamoyl)pyridin-2-yl]-3-oxo-2,3-dihydro-1H-
pyrazol-4-yl}(phenyl)acetate (compound 113 of Table I)



ABS According to the processes described in Exanple 30, the conpound is
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C23H28N4053 = 472; MrH = 473; Method 2: %é 1hl NWVR, d6-DMSO, 400
MHz, 6 (ppm: 12 (bs 1H); 8.8 ( 1H) 8, (bs 1H) 8.4 (d, 1H); 7.8 (s,
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3.6 (s, 2H); . ‘ r 1.6-1,3 (m 9H) WO
2010/ 076524 / e 32:
1 p zol -1-y1l)-N-cycl opentyl - N-R2S) -

3-di hydr oxypr op |Ipydjl di ne- 3- sul fonanm de (Conpound 148 of Table |I) ABS
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10 Yield =83%

22.2. 2-phenylbutanedioic acid

A mixture of 43.5 g (214 mmol) of ethyl 3-cyano-3-phenylpropanoate 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 toluene and 40 mL
of EtOH 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 following steb.
Yield = 89%

22.3. diethyl 2-phenylbutanedioate

In Dean-Stark apparatus, a mixture of 37 g (190.5 mmol) of 2-phenylbutanedioic acid,
25 6 mL of conc. H,SO,4, 80 mL of toluene and 80 mL of EtOH is refluxed 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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39 of dlhydro-1H -pyrazol-4-yl}(phenyl)acetate and 5.8 mL (5.8 mmoli) of 1N 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;SOs,,

725 fitered and then concentrated under reduced pressure. 2g of - 1-[5-(tert-
butylsulfamoyl)pyridin-2-yi]-4-[carboxy(phenyl)methyl}-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-butylsulfamoyl)pyridin-2-yl]-3-ox0-2,3-dihydro-1H-pyrazol-4-

yl}{{(phenyl) acetate
To a mixture of 0.3 g (0.66 mmol) of 1-[5-(tert-butylsulfamoyl)pyridin-2-yl]-4-
[carboxy(phenyl)methyl]-1H-pyrazol-5-olate 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; solution, dried over Na,SO, and then concentrated under reduced



77 [(2,2-di meth

" 3-di oxpl a PAVA | - 6- hydrazi nyl - N- phenyl pyri di ne- h &4

obt ai ned iW‘?ﬁ?@W a white solid. Yield 99% QPéTI ﬁ%g&gé&%o

400 MHz, 6 (ppm: 8.6 (s, 1H); 8.1 (s, 1H), 7. 5 (d, 11); 7.4 (m 3H); 57.2

(d, 21-1); 6.8 (bs, 1H); 1.3 (s. 3H; 1,2 (s, 3H

32.6-6--(44mzyl -5-s?,iikaj5A lid,ro- 1Hq1-0) 4i hydro )

pyri di ne- 3preasiirenahe desidyx: elipiied gs 1S©|lcbf|'Q§’c@s% Dpl\@/pe@&aafetmmtyre/\m% terpfiltpred. 53

mol ) of 3 ;

4-yOret h I’\'?#éaﬂ%dr aglﬂﬂ‘%/mq\l- &Weg%y @Iert]wgllg[ bUt lqugmng yr|d|n29yl] 3on)’(\gt hyl

2- benzy1- 32, Sskbm'@ﬁahmazpl 4332}?ph1?@ cetate is obtalned |n the form of a beige-coloured

6- (4- benzyls é]?xo 2, 5-di hydro- 1Hpyrazol -1-y1) - N-( 2, 3-

di hydr oxyp opy N pheny| pyri di ne- 3-sul fonanm de are obtained in the form of

a whit e soViet] =Y8¥ d 50% 15m p. (t) = 174 M = C24H24N405S = 480; MI-H =

481 I\/ethoﬂng(% 1. 39 mn. 1H NVR de-DVSO, 400 MHz, 6 (ppm: 12 (bs,
8,5 (bs %4(5, 1H); 8.1 (d, 2H); 7.8 (s, 1H); 7.4-7,2 (rn,

71 1) 7. zwo;m(rmmsus;s 4447 Mo = 2465; Methed @t Tr 2H).21 3nis (dd 2H): 3,4 (m 4H)

20 Exanpl end

3-(2-{5- [cycl open?6 PNrre?h‘l?%smzf an%) F\)Szr:’] %ps 15”3%%133 62(% dll_Ryg (](.jH- py
razol - 4- y1JHB-7pheh 2H);N-4 en25t); 819 (sl Md)’@elhyB}brb@a(h&H)de (Corrpound 146 of
Tablegd ).40ij, -n_.----- vd. S----14 il\ \, 0. 1

2533. 130 . .. yI)SU|fanDyfIOS|nd|n 2-

1- 3- pxo- 2. Bxainhled123: methyh N-oyclapentyl-N- ({6-[5-oxo-4-(pyr|d|n-3-ylmethyl)-2 5-dihydro-

(003 e ncl s L A5 S PRBRAIAS By g dator

y1) - 3- oxo- Paldled)} hydr o- 1H- pyr azol - 4-y1). - 3- phenyl pr opanoate, 0,3 rnL (1.7
nmol ) of DI EA

o OHS

15 231. 6-chloro-N-cyclopentylpyridine-3-sulfonamide

According to the process described in Example 14.1, starting with 5 g (23.6 mmol) of 6-
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%

20 '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)sulfonyl]-N-cyclopentylglycinate

A mixture of 2 g (7.67 mmol) of 6-chloro-N-cyclopentylpyridine-3-sulfonamide, 0.7 mL
25  (7.67 mmol) of methyl bromoacetate and 1.2 g (8.4 mmol) of K,COj3 in 15 mL of CH3CN is
heated for 12 hours at 80°C. After cooling to room temperature, the medium is filtered
and the filtrate is concentrated. The residue is taken up in 100 mL of DCM, washed
successively with 50 mL of saturated NaHCO; solution and 50 mL of water, and the
organic phase is then dried over Na,SO,, concentrated under reduced pressure and
30 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)sulfonyl]-N-cyclopentylglycinate are
obtained in the form of an oil.
Yield = 93%



and 30 pl. (0.43 rnnol) of 2,2,2-trifluonmethylarnine in 1 nL of DCfvl are
added, at 0C, 78 207 ng (0.64 nrnol) of TBTU, The nediumis _stirr fqr
hours at rWQ‘r?@'éW@@ﬁﬁ%lre A further 0.3 tit of 2,2, 2-tPQT/E812999@%&%

is then added and the nediumis heated at 40C for 6 hours. The nediumis
taken up in 20 nL of of DCM washed successively with water (2 x 10 niL) and
brine (20 nL), dried over Na2SO4 and com2entrated under reduced 5pressure,
and then pyrnikReEDDY,, AOOMEE p@ﬂbya O1s, 2 H)PBBNE, OF); 5.4 (d;alHyek.1 (] 2H); 5w t h

a cycl ohexane/ Et OAC di ent t OAC 2 ng of
3- (245- [ cy8).dpe %&?hw)(m Pm 4% !F 2H§

sul fam)yl]pyrl d| n- 2 y1} - 3- 0oxo- 2 3 di hydr o- 1H- pyrazol - 4-y1) - 3- phenyl - N- (2, 2,
2-trifluoroet hyI)pro?anarnl de ar e t hus obtal ned [ e] fo r’pof a povvder
Yield = 14%30m p. Mg : - BdRidin-gyhSUGNMIGVCINAIG > bt hod

2: Tr 3 1-@0"5’6} g d‘tl'ile %es@@e%@d lﬂqu\vﬂrﬂile ‘552 (ﬂ@ﬂmg with Qth (Ilﬂ) mnﬂJI)Bof(s
1H; 876 (t. 2H %& 1t ﬂ (m rwg,q 2
3.9 (m 2Hpeth3' 0 ([fﬁ'cﬁmpyfid"af?’()f'r)ﬁu'i I-N-cyclopent WC'“&E 6- ?.93 e i

Exanpl e34: £ Qfoh iZ® | ard -dhtdide € Vi§ [t edviy lof B143-
hyd;rgxy 2- c?/t%&;—:@l%?% %@%ﬂ%@ﬁ?gb??gllﬁfg4wm onan?lee&%Con'pgur’:g@M? of
Table 1) Ypllowsgolid.(2 2-di nmet hy1- 1. 3-di oxan-5-y1) nethyl

4- et hyl bepg @ruegy%fcnate 20To a solution of 1.5 g (10.26 mmol ) of

2,2-di methyl- | Q neth I 1.71 f Et [ 5' f
Do, b0l it NYROGE IR0 NRRS GPTS & (51115 & b Tk exBs T bih &1 B+
mediumi s (ﬁ{ I @p)egog B! ABYE m.gongt(ﬁ{rpﬂ%a{c@l(,q , 4Pd Btnh raHyng i s conti nued

for 1 hour. 'Thé medi'um’is taken up in 100 nL of of DOV washed successively
with 0.11N HC (2 x 20 nmL) and brine (20 m), dried over Na9304,

concentratgeds undermgiﬁ r edugedyReEss

(2, 2- di netB¥3

obt ai ned 'A'céoPcﬁn%ﬁ fﬁe?ro@ess%@s@hﬁéoeﬁusE)@n‘tpleﬁ':ﬁ's@brﬁn@m 200 mg (0.61 mmol) ole
NMR, CDCL13, 400 rn Hc)j Hff |;9 1 (d, 2H: 3
(dd. 21- 1)metdyl %em!opezlml- -Eﬁ%yqrézmzlﬂyf in-3oy!jsy{foriylgh C'fatf (@ndgpy17q 219( s,

3H 79 34(0?61'\%1%3 ér dhétﬁidhsxb&olz ébgﬂﬁnﬁxﬁﬁlnﬁ‘t Bafah&sbtkacymoomegﬁt@namm NA

m xture of 1.

[) - di oxan- 5- g}% g&p P/OL{
4- et hyl bewsl@ﬁenty!sut fﬁnﬁa@@ %rkm'r'ﬂtﬁl $-vimet ﬂb&f’rﬁm O-dF-RGAM I MPYIUR i ne i s
heated fory ﬂ% RhtedfrochitRidBeels ubt ir%d%’[‘r@l’ﬁfrﬁ@fédvmt@ hiliggtec ed
pressure arll}éalf en t@gken uprcl)cn 2100 ofa Et 20, W
20  Yield = 34%
" m.p. (°C) =100

M = CyoH2sNs0sS= 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-ylmethyl)-2,5-dihydro-1H-
pyrazol-1-yl]pyridine-3-carboxylate (compound 198 of Table Il)

§ 0
=5 | W\

30 24.1. 2,2-dimethylpropyl 6-chloropyridine-3-carboxylate
To a solution of 10 g (56.8 mmol) of 6-chloropyridine-3-carbonyl chloride 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



5washed with water (2 x 50 nL), dried over Na2SO4 and concentrated under
reduced p

r
N4( 2, 2-di n\&%ﬁ?é?qlo%esg?gxan 5-yl)nmettlylicycl operitanar nlpn%T4F§20tg)95(|)?12e6

the formof an oil, which is used in the followi ng step without further
purification. Yiel d = 100% 1034. 3. Nsvt | onent vN. 1L2Pi w. t hYl 4, 3- d i oxa
n.-5.-yl I methyll: 6: hArezinytyricline sfid onami de The corrpound is prepared
accor di ng ¢oling de essademperbturad e, mediimis congepiraledna the- residue obtained is
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BEI) a 1.52 (sal:cr?:agal 2I08Ag 4uith a @ydyhmcanelrfi@Asig)rampnmfo@\w 4 Bt9Ac. 11.9g of 2,2-
roxyrn

Gevcr | b TSR e oty Foatbok gt e Bohtl ek o Ay ez,

N R2, 2- di néiehiy492%3- di oxan- 511) rret hyI ) - 6- hydr azi nyl pyri di ne- 3- sul f onam de

e e AT AR P B 000

yrazo
251-yl) - N-cycl opentyl E43 hydr oxy 2- (hydroxymet hyppropyl il pyri di ne-3-sul fon
> f O ).

am de?mée1 o, td4% mp. (G >260 M=
C24H30N405 § n. 301H NMR, d6- DMSO,
400 MHz, 6Ao§qmpdmg tcime( ;bmpeébl—i)escﬂbad (rsExalmple 582 estqntmg Nih; 1189 g552@6 niipol) of 7

(1|S_|) 150 v (25,5 dgpﬁzthgll' Pcboyﬁ'% ?hrﬁrg%)}_#j’inezﬂ)carb%xﬁa{em 42(;_% c?f 02 ﬁr&mé‘lmdpro%yﬁ ér n,
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-[5-0x0-4-(pyridin-3-yimethyl)-2,5-dihydro-1H-pyrazol-1-
vilpyridine-3-carboxylate

20  According to the process described in Example 1.3, starting with 0. 3 g (1.34 mmol) 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-dimethylpropyl 6-[5-oxo-4-(pyridin-3-
ylmethyl)-2,5-dihydro-1H-pyrazol-1-yllpyridine-3-carboxylate are obtained in the form of a
white solid.

25  Yield = 38%

m.p. (°C) =160

M = CyoH2:N4O5 = 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  9H);

Example 25: methyl 3-(2-{5-[cyclopentyl(methyl)sulfamoyl]pyridin-2-yl}-3-oxo-2,3-
dihydro-1H-pyrazol-4-yl)-3-phenylpropanoate (compound 121 of Table I)



35,1.diethyl (22)-34pyr d n-3-vhoent-2-enedioate To a solution 01 15 nL
(85.6 mmol.), of dj (2E) - pent-2-enedioate in 5 nL of re
added, un P%Ofé/ﬁigﬁbﬁf argon, 0.62 g (2.8 nmol) of Pd(@@}ég&%%%@%s@q
(5.56 mol ) of P(OTol)3 and 5.5 nmL (39.7 mmol) of Et3N, the nediumis then
heated to 40C and 4 nL (39.75 mml ) of 3-bronopyridine are added. The

medi umis then heated for 24 hours at 903 and then taken up in 100 rrilL of
Et 0OAc, washed withy 100 nt.  of water, dried over Na2SO4, concentrated under
reduced pr ulj fli @l by chromat ography on a colum of silica gel,
eluting w oh nel E{0Ac gradient of O to 10% Et OAc. 9.12 g of

di ethyl (22) yriodi n- 3-yl )pent - 2- enedi oate are obtained in the formof a
yel | ow wax. Yi = 87% 11-1 NVR, CDCI 3, 400 MHz, 6 (ppm) 8.8 (s, 1H); 8.6
(d, 1H; 7.8 (@d, 1H; 7.4 (dd, 1H; 6.3 (s, 1H; 4.2 (q, 2H; 4,15 (s,
2H); 4,1 (q, 2H); 1.3 (1, 3H); 1.2 (t; 3H 15 35, 2.

di et hyL2- f2&. mdietByl a Bnedi t anedi oat e The conpound i s prepared

(22)- 5. ( oy RHESEEBRE (720 Tl o BrerfhBplehBialh S gh8 ¥ mi. (1035 s o

f1ert, bQt Geionkif criloreéhis . I2atdddaing0°L- fpt 1, IDWBAThehgrédipim i4- tign apocentrated and the

4-y1}-3-1. pyridin-3-yl - } t t 7,
starti Ry WU Bl AR se to 8 AEIEORGA TSRS B¢ ten! et |
74 ng of NtesChfot $0 -nlinttedr Aftemgdqling itairoem 3erspératmanthdéenediom| iswedcaatiajed

E;e%dg%/i hd {het Pa%i&%”?&%%d%tt%k&%p‘ iR idﬁa nit" 6F BIEN, %Bsﬂeoegucc%gsigeI}NViMQ

met hyl 3- 1 Xdhurtesr Nat@Oy bslutidratgoy l 9fnli) dnd bare (1003nb)k drigd Bveti Na800 aneiti®yr azo

| -4-y1}-3- ridin-3-yop r | orid 0 ' [y m
of a gr eencq#%%?tﬁ%??i%ﬁég. Fe%ﬁg%apt:rgi%/g mg'%ﬁ g?t();f @e@'&fg 3%‘?12@%@?&1&&&%@0%% =
459; Ni6H -obtéified vethbdokin 4Pa powder, hichis Gsedvivithald fuDVBOpudi@titmin the f¢lloping
12.5 (bs, thp)> 8.8 (s, 1H); 8.7 (bs, 1H); 8.6 (d, 1H); 8.4 (ha, 1H); 8.3
(d, 1H: &9P(d, 1F1): 7.9 (s, 1H; 7.8 (t, 1H); 7.6 (s, 1H); 4.3 (t, 1H);
3.5 (s, 3Hyipld3=21.6%8. 21-1); 1.0 (s, 9H) 5Tables | and Il below illustrate
the chem cal structures and the physical properties few exanpl es of
conpounds according to the invention. Table I illustrates conpounds of
formul a (195.2ccor ddizthy 8-foineyH3mbentipentanadioatech R represents - S02- NR3R4.

These gonppunds are . referred ' c 00f 4 £ ).
Tabi o o1 PG RELE T atSsSH b RRRLRA 72 BRI SPIAR BNG) 68
whi ch R i sdiethylded-pimayipentaniedionsd, d 028y eof Thetlse 2dopui-Icsheaylpentahedioatd i
her el nbel oy, 2R ARLYEHToP] yoRIH. & (17 15
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 (t,
20  1H); 4.0 (g, 4H); 3.0 (m, 2H); 1;0 (m, 6H)

\Y

25.3. 3-(2-{5-[cyclopentyl(methyl)sulfamoyllpyridin-2-yl}-3-ox0-2,3-dihydro-1H-pyrazol-4-

y)-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)sulfamoyl] 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(methyl)sulfamoyllpyridin-2-yl}-3-0x0-2,3-dihydro-1H-

pyrazol-4-vl)-3-phenylpropanoate
According to the process described in Example 22.7, starting with 0.38 g (0.78 mmol) of




Tables | and Il belowillustrate the chem cal structures and the physical
properties of a f w ex rrpI es of conpounds according to

t hese tabl & 2830 q7r65?ﬂ "salt" colum, "-" represents ?@Fm&/@(}dﬂee
base form whereas "CF3COOH', "Ha" and "Na" represent, respectively, a

conpound in the formof the trifluoroacetic acid salt, in the formof the
hydrochloride salt and in the formof tHebsodiumsalt; in the other

Cﬁl urmls rrelar@z{s [@tlobhﬁylaubmyl)gulfemoyumldm Z-Ql}u-éil-wamdﬂwdm}menyrqmééﬁ'hﬁ 250n
t he nol ecu

the mot hyl PrviRsoeeets. A o of uny e ie R FA By PRRRETR TR oo

en repr esesdtido-NEgpesidl-val)y3- phé}@lmbmndateamd)bMI groups; the "mp,"
col um i'ndi Catﬁé)-tﬂi melting point, in C of the conmpound under
30consi der BtR-4 peak MK' identified by mass spectronmetry, and the

hi gh- pe:r:‘omrmagngri4q1gs@l=MW@gsamwhmat yt#dad miret hods used and det ai | ed
pr evi ous y,

' Met hod" cdl Slhﬁ* %db@%toe%gé\ﬁﬁg %(C pPM): ! %@ s, nﬂ-tl &bgj, W& §ld ) 2d & My
7.4 (d, 1HY; 7.3 (t, 3H); 7.2 (t, 2H); 4.4 (t, 1H); 4.3 (1, 1H); 3.6 (s, 3 H); 3.2 (dd, 1H); 3.1
(dd, 1H); 2.7 (s, 3H); 1.8-1.4 (m, 8H)

10 Example 26: 6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyi-N-[3-
(dimethylamino)propyl]pyridine-3-sulfonamide hydrochloride (compound 123 of

Table 1)
NH
[ )
Z
0
\N/\/\N/S‘“-co

O

15 26.1. N-[3-(benzyloxy)propyll-6-chioro-N-cyclopentylpyridine-3-sulfonamide

A mixture of 1 g (3.84 mmol) of 6-chioro-N-cyclopentylpyridine-3-sulfonamide, 1.32 g
(9.59 mmol) of K,CO; and 0.88 mL (4.99 mmol) of [(3-bromopropoxy)methyl]benzene 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
20  water (2 x 100 mL), saturated NaHCO; solution (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 cyclohexane/EtOAc 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.
25  Yield = 99%.
"H NMR, CDCl;, 400 MHz, 6 (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)propyl]-N-cyclopentyl-6-hydrazinylpyridine-3-sulfonamide

According to the process described in Example 5.2, starting with 1.55 g (3.79 mmol) of N-
[3-(benzyloxy)propyl]-6-chloro-N-cyclopentylpyridine-3-sulfonamide, 1.5 g of N-[3-(benzyl-
oxy)propyl]-N-cyclopentyi-6-hydrazinylpyridine-3-sulfonamide are obtained in the form of
a yellow solid.

Yield = 90%

'"H NMR, CDCls, 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-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-[3-(benzyloxy)propyl]-N-
cyclopentylpyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 0.19 g of methyl 2-
benzyl-3-oxopropanoate and 0.4g of N-[3-(benzyloxy)propyl]-N-cyclopentyl-6-
hydrazinylpyridine-3-sulfonamide, 0.29 g of 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-
yl)-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,
1H); 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. 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-(3-
hydroxypropyl)pyridine-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)propyll-N-cyclopentylpyridine-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,SO4 and then concentrated under
reduced pressure and purified by chromatography on a column of silica gel, eluting with a
9/1 DCM/MeOH mixture. 106 mg of 6-(4-benzyl-5-oxo-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%



90 O Li

10

15

20

25

30

c1 et LuO0 ATM- ---- cM)
WO 2010/076524 PCT/FR2009/052691

67
'H NMR, d6-DMSO, 400 MHz, 3 (ppm): 8.8 (s, 1H); 8.6 (bs, 1H); 8.4 (d, 1H); 7.7 (s, TH);

7.4 (m, 5H); 7.3 (m, 1H); 4.5 (t, 1H); 4.2 (m, TH); 3.6 (s, 2H); 3.5 (g, 2H); 3.2 (t, 2H); 1.8
(m, 2H); 1.5-1.2 (6H).

26.5. 6-(4-benzyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-[3-(dimethyl-

amino)propvllpyridine-3-sulfonamide hydrochloride

To a solution of 82 mg (0.18 mmol) of 6-(4-benzyl-5-oxo-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
chioride; the temperature is allowed to return 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
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 eq. of 1N HCl. 57 mg of 6-(4-benzyl-5-ox0-2,5-
dihydro-1H-pyrazol-1-yl)-N-cyciopentyl-N-[3-(dimethylamino)propyl]pyridine-3-sulfon-
amide hydrochloride are thus obtained in the form of a lyophilizate.

Yield = 88%

m.p. (°C) =230

M = CosHa3NsO3S= 483; M+H = 484; Method 2: Tr =1.1 min

'"H NMR, d6-DMSO, 400 MHz, & (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 t(s, 6H); 2.0 (m, 2H); 1.6-1.3 (6H).

Example  27: 6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-ethyl-N-phenyl-
pyridine-3-sulfonamide (Compound 93 of Table I)



91 92

10

15

20

25

30

14- rgo.1 0.) to 93 0O rsi PO &P PP ttrt-
WO 2010/076524 PCT/FR2009/052691
68
B
N
=N
l =
r:D
>
M C

27.1. methyl 2-benzyl-3-oxopropanoate

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 trifluoromethanesulfonate 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,SO,, filtered and concentrated under reduced
pressure. 3.12 g of methyl 2-benzyl-3-oxopropanoate are obtained in the form of an oil,
which is used without further purification in the following step.

Yield = 87%

27.2. 6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-ethyl-N-phenylpyridine-3-
sulfonamide
A mixture of 0.38 g (1.3 mmol) of N-ethyl-8-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 (0.96 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 obtained 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-yl)-N-ethyl-N-phenylipyridine-3-sulfonamide
are thus obtained in the form of a white powder.

Yield = 59%

m.p. (°C) =180
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M = Cy3H2N403S = 434; M+H = 435; Method 2: Tr = 1.35 min.

'H NMR, d6-DMSO, 400 MHz, & (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, 10H); 3.7 (g, 2H); 3.6 (s, 2H); 1.0 (t, 3H).

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 I)

Fe /¢ o
N N an
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
argon, are added dropwise 3.73 mL (29.4 mmol) of methyl 3,3,3-trifluoropropanoate. 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,SO,, filtered and concentrated under reduced pressure.
After purification by chromatography on a column of silica gel, eluting with a
cyclohexane/EtOAc mixture (85/15), 3.4 g of methyl 2-benzyl-4,4,4-trifluoro-3,3-
dihydroxybutanoate are obtained in the form of an oil, which is used without further
purification in the following step.

Yield = 37%.

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-sulfonamide and 1 g of 4A
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 toluene, 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
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-yl)-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= C24H21F3N4038 e 502, M+H = 503; Method 3: Tr = 4.4 min.
H NMR, d6-DMSO, 400 MHz, & (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 (q, 2H); 1.0 (¢, 3H).

Example 29: 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-[(1R,3S)-3-(hydroxy-
methyl)cyclopentyl]-N-methylpyridine-3-sulfonamide (Compound 138 of Table )

H
— =
S &
o~

29.1. tert-butyl [(1R,3S)-3-(hydroxymethyl)cyclopentyllcarbamate -
To a soluton of 2 g (8.7 mmol) of (1S,3R)-3-[(tert-butoxycarbonyl)aminojcyclo-

pentanecarboxylic acid and 1.33 mL (9.6 mmol) of EtsN in 20 mL of anhydrous THF are
added dropwise, at -20°C, 1.2 mL (9.2 mmol) of isobutyl 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 filtrate 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. After purification by chromatography
on a column of silica gel, eluting with a DCM/MeOH mixture (95/5), 1.4 g of tert-butyl
[(1R,38)-3-(hydroxymethyl)cyclopentyllcarbamate are obtained in the form of an oil.

Yield = 77%.

'"H NMR, CDCl;, 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)

29.2. tert-butyl {{1R,3S)-3-[(benzyloxy)methvllcyclopentyllcarbamate
To a solution of 1.4 g (6.7 mmol) of tert-butyl [(1R,3S)-3-(hydroxymethyl)-
cyclopentyljcarbamate 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.
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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,SO,, concentrated under
reduced pressure and then purified by chromatography on a column of silica gel, eluting
with a 991 DCM/MeOH  mixture. 1.53g of tert-butyl {(1R,3S)-3-
[(benzyloxy)methyllcyclopentyl}carbamate are obtained in the form of an oil.

Yield = 75% '

29.3. (1R,3S)-3-[(benzyloxy)methylicyclopentanamine hydrochloride

To a solution of 1.52 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,O, filtered and dried under vacuum. 1 g of (1R,3S)-3-[(benzyloxy)-
methyl]cyclopentanamine hydrochioride is obtained in the form of a powder.

Yield = 83%

29.4. N-{(1R,3S)-3-[(benzyloxy)methyllcyclopentyl}-6-chloropyridine-3-sulfonamide

According to the process of 14.1, starting with 1 g of (1R,3S)-3-[(benzyloxy)methyl}-
cyclopentanamine hydrochloride and 1 g of 6-chloropyridine-3-sulfonyl chloride, 1.2 g of
N-{(1R,3S)-3-[(benzyloxy)methyl]cyclopentyl}-6-chloropyridine-3-sulfonamide are
obtained in the form of a pink powder. '

Yield = 83%

'"H NMR, CDCls, 400 MHz, 3 (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)

20.5. N-{{1R.3S)-3-[(benzyloxy)methyllcyclopentyl}-6-chloro-N-methylpyridine-3-

sulfonamide

According to process 23.2, starting with 066g of 4 N-{(1R3S)-3-
[(benzyloxy)methyllcyclopentyl}-6-chloropyridine-3-sulfonamide and 0.22 mL of methyl
iodide, 0.58 g of N-{(1R,3S)-3-[(benzyloxy)methyl]cyclopentyl}-6-chloro-N-methylpyridine-
3-sulfonamide is obtained in the form of an oil.

Yield = 86%

29.6. N-{(1R,3S)-3-[(benzyloxy)methyllcyclopentyl}-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)methyiJcyclopentyl}-6-hydrazinyl-N-methylpyridine-3-
sulfonamide is obtained.

Yield = 86%

29.7. 6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-{(1R,3S)-3-[(benzyloxy)methyl]

cyclopentyiipyridine-3-sulfonamide

According to the process described in Example 1.3, starting with 0.495 g of N-{(1R,3S)-3-
[(benzyloxy)methyl]cyclopentyl}-6-hydrazinyl-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)methyl]cyclopentyl}pyridine-3-sulfonamide are
obtained in the form of a powder.

Yield = 44%

29.8. 6-(4-benzyi-5-oxo0-2,5-dihydro-1H-pyrazol-1-y1)-N-[(1R,3S)-3-(hydroxymethyl)
cyclopentyl]l-N-methylpyridine-3-sulfonamide

To a solution of 0.3 g (0.57 mmol) of 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-1-yl)-N-
{(1R,3S)-3-[(benzyloxy)methyl]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 to
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 NaHCOj; 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-1H-pyrazol-1-yl)-N-[(1R,38)-3-(hydroxymethyl)-
cyclopentyl]-N-methylpyridine-3-sulfonamide are obtained in the form of a powder.

Yield = 50%

a®p=: -12° (c = 0.1; MeOH)

m.p. (°C)=108

M = CoHN4O4S = 442; M+H = 443; Method 2: Tr = 1.09 min.

'"H NMR, d6-DMSO, 400 MHz, & (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-yl)-N-cyclopentyl-N-[3-
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hydroxy-2-(hydroxymethyl)propyl]pyridine-3-sulfonamide (Compound 147 of Table I)

Q\/E« O
N— S—N OH
— Il
0 ° \_<:C1-1

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
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 0.1N
HCI (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
99/1 DCM/MeOH mixture. 3 g of (2,2-dimethyl=1,3-dioxan-5-yl) methyl 4-methylbenzene-
sulfonate are obtained in the form of a colourless oil.

Yield = 97%

'H NMR, CDCls, 400 MHz, 8 (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)

30.2. N-[(2,2-dimethyl-1,3-dioxan-5-ylYmethyllcyclopentanamine

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
up in 200 mL of Et,0O, washed with water (2 x 50 mL) and then dried over Na,SO, and
concentrated under reduced pressure. 1g of N-[(2,2-dimethyl-1,3-dioxan-5-
yl)rﬁethyl]cyclopentanamine is obtained in the form of an oil, which is used without further
purification in the following step.

Yield = 100%

30.3 N-cvclopentyl-N-[(2,2-dimethyl-1,3-dioxan-5-yl)methyl]-6-hydrazinylpyridine-3-

sulfonamide

The compound is prepared according to processes 14.1 and 14.3, starting with N-[(2,2-
dimethyl-1,3-dioxan-5-yl)methyl]cyclopentanamine, 6-chloropyridine-3-sulfonyl chloride
and hydrazine hydrate.

Yield: 70%
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'H NMR, d6-DMSO, 400 MHz, & (ppm): 8.5 (s, 1H); 8.25 (s, 1H); 8.0 (s, TH); 7.8 (d, 1H);

7.7 (s, 1H); 7.2 (d, 1H); 6.8 (d, 1H); 4.4 (s, TH); 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-yl)-N-cyclopentyl-N-[3-hydroxy-2-
(hydroxymethylpropyilpyridine-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-oxo-2,5-dihydro-1H-pyrazol-
1-yl)-N-cyclopentyl-N-[3-hydroxy-2-(hydroxymethyl)propyi]pyridine-3-sulfonamide are
obtained in the form of a powder.

Yield = 14%

m.p. (°C) >260

M = Cp4H3oN4OsS = 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-cyclopentyl-N-[(2R)-

2,3-dihydroxypropyl]pyridine-3-sulfonamide (Compound 142 of Table })

ABS
H OH
M g \ “ /
I Il
(o]
o O

According to the processes described in Example 30, the compound is obtained from
[(4R)-2,2-dimethyl-1,3-dioxolan-4-yljmethanol,  cyclopentylamine,  6-chloropyridine-3-
sulfonyl chloride and methyl 2-benzyl-3-oxopropanoate.

m.p. (°C) =184

a®, =: -24° (c = 0.1; DMSO)

M = Ca3HN4,OsS = 472; M+H = 473; Method 2: Tr = 1.39 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)
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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)

OH
H

|N\ /N E—-—Nr_(;

(¢ 1

o 0

ABS

According to the processes described in Example 30, the compound is obtained
from [(4S)-2,2-dimethyl-1,3-dioxolan-4-yljmethanol, cyclopentylamine, 6-chloropyridine-3-
sulfonyl chloride and methyl 2-benzyl-3-oxopropanoate.

m.p. (°C) =184

a?%,=: -+33° (c = 0.15; DMSO)

M = Co3H2sN4OsS = 472; M+H = 473; Method 2: Tr = 1.39 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-oxo0-2,5-dihydro-1H-pyrazol-1-yl)-N-(2,3-dihydroxy-

propyl)-N-phenylpyridine-3-sulfonamide (Compound 143 of Table I)

s ~

N 7
(OO
~ 00

(o]

32.1. 6-chloro-N-phenylpvridine-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-sulfonamide are obtained in the
form of a yellow solid.

Yield = 91%

'"H NMR, d6-DMSO, 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. 6-chloro-N-phenyl-N-(prop-2-en-1-ylpyridine-3-sulfonamide

According to process 23.2, starting with 1.156g of 6-chloro-N-phenylpyridine-3-
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sulfonamide and 0.37 mL of allyl bromide, 1.29 g of 6-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-dihydroxypropyl)-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,0 (2 x 100 mL), dried over Na,SOy, filtered and concentrated
under reduced pressure. 1.14 g of 6-chloro-N-(2,3-dihydroxypropyl)-N-phenylpyridine-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, d (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, 8 (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)methyl]-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 uL of hydrazine hydrate, 0.53 g of N-
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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 MHz, & (ppm): 8.6 (s, 1H); 8.1 (s, 1H); 7.5 (d, 1H); 7.4 (m, 3H);
7.2 (d, 2H); 6.8 (bs, 1H); 1.3 (s, 3H); 1.2 (s, 3H)

32.6 B-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-(2, 3-dihydroxypropyl)-N-phenyl-

pyridine-3-sulfonamide
According to process 1.3, starting with 0.2 g (0.53 mmol) of N-[(2,2-dimethyl-1,3-dioxolan-
4-yl)methyl]-6-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%

m.p. (°C) =174

M = C,4H24N4OsS = 480; M+H = 481; Method 2: Tr = 1.39 min.

"H NMR, d6-DMSO, 400 MHz, & (ppm): 12 (bs, 1H); 8.5 (bs, 1H); 8.4 (s, 1H); 8.1 (d, 2H);
7.8 (s, 1H); 7.4-7.2 (m, 7TH); 7.2-7.1 (m, 3H); 4.7 (d, 1H); 4.5 (t, 1H); 3.6 (dd, 2H); 3.4 (m,
4H)

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 l)

33.1  3-(2-{5-[cyclopentyl(methyl)sulfamoylpyridin-2-yl}-3-ox0-2,3-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-

yl}-3-ox0-2,3-dihydro-1H-pyrazol-4-yl)-3-phenylpropanoate, 0.3 mL (1.7 mmol) of DIEA
and 30 pL (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 mmol) of TBTU. The medium is stirred for 12 hours at room temperature. A

further 0.3 mL of 2,2,2-trifluocroethylamine 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
pressure, and then purified by chromatography on a column of silica gel, eluting with a
cyclohexane/EtOAc gradient of 0 to 10% EtOAc. 32 mg of 3-(2-{5-[cyclopentyl(methyl)-
sulfamoylf]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%

m.p. (°C) =80

M = CysH2sF3Ns04S = 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)

Example 34:  6-(4-benzyl-5-oxo0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-[3-

hydroxy-2-(hydroxymethyl)propyl]pyridine-3-sulfonamide (Compound 147 of Table 1)

M’\ﬁ
S—N OH
_/
Sl il

OH

34.1. (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
1.71 mL of Et3N 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
reduced pressure and then purified by chromatography on a column of silica gel, eluting
with a 99/1 DCM/MeOH 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
(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-dimethyl-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,O,
washed with water (2 x 50 mL), dried over Na,SO, and concentrated under reduced
pressure. 1 g of N-[(2,2-dimethyl-1,3-dioxan-5-yl)methyljcyclopentanamine is obtained in
the form of an oil, which is used in the following step without further purification.

Yield = 100%

34.3. N-cyclopentyl-N-[(2,2-dimethyl-1,3-dioxan-5-yl)methyl]-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)methyl]cyclopentanamine, 6-chloropyridine-3-sulfonyl chloride
and hydrazine hydrate.

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, 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)

34.4. 6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-cyclopentyl-N-[3-hydroxy-2-
(hydroxymethyDpropyllpyridine-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—S—yI)methyI]—6-hydrazinylpyridine-3-sulfonamide and 0.242 g
of methyl 2-benzyl-3-oxopropanoate, 79 mg of 6-(4-benzyl-5-oxo-2,5-dihydro-1H-pyrazol-
1-yl)-N-cyclopentyl-N-[3-hydroxy-2-(hydroxymethyl)propyl]pyridine-3-sulfonamide are
obtained in the form of a powder.

Yield = 14%

m.p. (°C) >260

M = CpsH30N4O5S = 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 (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-butylsulfamoyl)pyridin-2-yl]-3-oxo-2,3-dihydro-1H-
pyrazol-4-yl}-3-(pyridin-3-yl)propanoate (Compound 154 of Table I)
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35.1. diethyl (27)-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 stream of argon, 0.62 g (2.8 mmol) of Pd(OAc),, 1.79g
(5.56 mmol) of P(OTol); and 5.5 mL (39.7 mmol) of Et;N, 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, concentrated under reduced pressure and purified by

chromatography on a column of silica gel, eluting with a cyclohexane/EtOAc gradient of 0
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, CDCl3, 400 MHz, & (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 (g, 2H); 1.3 (t, 3H); 1.2 (t; 3H)

35.2. diethyl 2-formyl-3-(pyridin-3-vl)oentanedioate

The compound is prepared according to processes 21.2 and 14.2, starting with diethyl
(22)-3~(pyridin-3-yl)pent-2-enedioate.
Yield: 18%

35.3. methyl 3-{2-[5-(tert-butylsulfamoyl)pyridin-2-yl]-3-oxo-2,3-dihydro-1H-pyrazol-
4-yl}-3-(pyridin-3-yl)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
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-butyisulfamoyl)pyridin-2-yl}-3-oxo-2,3-dihydro-1 H-F;yrazol-4-yl}-3-
(pyridin-3-yl)propanoate hydrochloride are obtained in the form of a green lyophilizate.
Yield = 17%

m.p. (°C) = 146

M = Cy1HpsN505S = 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, TH); 7.6 (s, 1H); 4.3 (t, TH);
3.5 (s, 3H); 3.2 (m, 2H); 1.0 (s, 9H)

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 (I) according to the invention in which R
represents —SO,-NR3R4. These compounds are referred to hereinbelow as compounds

of formula (I').

Table !l 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 (1”).

Tables | and Il below illustrate the chemical structures and the physical properties of a

few examples of compounds according to the invention.

In these tables:

- in the “salt’ column, “” represents a compound in free base form, whereas
“CF,COOH”, “HCI” and “Na” represent, respectively, a compound in the form of the
trifluoroacetic acid salt, 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
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;

- Phand Bn represent, respectively, the phenyl and benzyl groups;

- the “m.p.” column indicates the melting point, in °C, of the compound under
consideration;

- the peak MH™ identified by mass spectrometry, and the high-performance liquid
chromatography analytical methods used and detailed previously, are indicated,
respectively, in the “LC/MS” column and the “Method” column.



et

82

L 14 09z - 13 CY @_o 4
A N
L [+ Ty 4 8¢S - E E ] s \UH o £
} 9y | 0Lk - ( W w e " g
2 €99 | 20Z | H°'00*42 —N > an - J
— %
+HW | 4. }
poypowr | . o0 d-w Jes vy [ Y] 42 Ly ON
0
vm/ m S|
W) N—s— Ny _
ef 4 =y W
O H od
137avl



83

J g9y | siz - 13 oW w 4 0l
L 09y | ocz . ( w oW \u\/ 4 6
f v | o1z | HP09%HD N ol 4 8
N
L (174 4 861 - ] 13 aW \u\/ E /
L 144 061 - ¢ T s w "0 9
L pop | CH - id! ! oW W ~10 G
poypows | HHW | gy Jes oY £y P2 1| oN

SW-O1




84

18]
L L6¥ | ozZ . ad! Ad! oW &_o Gl
10
L L8| 8l . 13 7 mwf_o pi
e}
L 605 | zizZ = i oW @/a £l
16}
L 96¥ |  9/L | H'09*4D —N o Zk
I zey | 861 - ¢ Sy w - b
poygows | FHA gy Hes i | ¥  zd | oN

SW-01




07.

85

O
G

2 41 4 08 - Ad! Ad! ap 1z
L 208 902 - 13 D apy 4 12 02

\kk _J/
2 1414 0.} - 13 13 ap 47 W ~ 61
2 1414 ore . “--” SN m@/_u 8l

/\.

) IX:1 4 2L | H*'02¢4D —N T ap 1 - TR L

N

(9]
i L8¥ 44 - T aw 7 91
+HW d'w e .

poyaw SW-91 Jes 12 £y 42| Lo ON




86

fo]
I 1414 20¢ = e sy @ 9c
10
I 9gy 961 . 39 e o @ Gc
o)
{ 9.y 262 - oW @ ve
10
/N
I £97 8SL | H°09%4D —N T S £C
7
2 99 09 - { ”,”H s 47 w 12 44
_ +HIN ey )
oyjaw d"w e o}
poy} SW-91 jjes vd £y r4- | 2 N




87

)0
L g/v | »9z . 33 ol \ﬂv Ig
)
10
b Zvy | 08z - e oW \C 0€
L 8b z8 - adI 11 am w 4 62
10
L gry | 822 - e an @ 8z
10
L vor | ozzZ - ad! ad! aw @ 12
THA | . )
d e (o)
poypor | P0 w jes Py P2y zd Ly N




88

4 st | 861 - D 13 on ce
O\
4 pey | poL - Q 13 o @L pE
N
_
O
4 pev | 1.4 - D 13 am @ £e
ﬁN,m\\o
L 8sy | ooz - ! Id! an \_Hv ze
poyjew HHIW | gy }es o £y zy 1| oN

SW-O1




89

z 1sv | z61 19H D 13 oW 0%
N
QHFN.OW
z zs | vz - D 13 oW ﬂu 6¢
\
\ _
z gzs | 9zt . @ 13 on @\ox 8¢
~ X
z Siy| Zik - D 33 oW N /€
\I\I\
FF NO
z cv| sz - D 13 an o€
\
\
poyews | _FHW | gy yes Y £y 2 | on

SW-01




90

Zz 816 22z - A\MM 13 oy Gp
|
8]
z 606 oriL - D bE| ap <o bt
N7 _
z sy | szl 19H @ 13 an N I 4
F4 6vv %4 - Q JE | aw \U\/ zy
7
\ ,
F4 LS¥ 051 “IDH 13 ol N L
poyjawi +HW -dw jles 12| ey 47| Ly ‘ON

SW-O1




91

SO

4 9cs | 8ZL - 13 oW @ 6b
HO
z cor | 80z . Q 13 oW @ gr
|
9 ©
z 605 | zoL - 13 oW /¥
~ L
t0
4 gis| 8L e D 13 o /@ oF
poypews | FHA | gy Jes pY £y P2y | oN

SNW-O1




92

z 60| 9wl . 13 s Gg
~o
z 6.0 | 881 . 13 an @ 5G
|
-~
z v | zzL - D 13 oW /@ £g
\I\I\ _lr
z 9iv| ooL 19H | CHIHI*EHD)- H oW @ 26
Y
z 08y |zt . D 13 oW £ 15
& .
/!.2\
z z6v | z81 - 13 ol 05
poyrows | HW | gy Jjes Y £y zy | on

SW-O1




rc-> |

93

z 414 ¥61 - Q 13 3 09
A fm
HO

4 99 20z - D 13 sy @ 65
s Y

1% 4 964 - o I oW 89
— G

z 6.y 80} - D 13 ol /o@ .G
A Y
fz\//\o

_

F4 1£6 ¢4 IOH Q 13 s /@ 96
A Y

+HA | . ]

d- 0

pojout | o om w jes 125 ] (x> 42 ] L N




94

z|  eov| oL I19H 13 13 oW G9
"
_z,,,,,.
z coy | 991 . 13 33 am $9
z gzy | z8L I9H O oW w £9
z 00y | <64 I19H o an w 29
_
B
(@]
z gzs | 9. - 13 oW ﬂw 19
Y
poygrows | FHW | gy Jes oy Y zy | o

SW-01




95

=

/f\~/\

z gor | ocz 19H ng- H oW 17
N7 ﬂ_
z 0y | 081 I19H ol N 0/
Y
Z\
f,~
4 68c | szz I19H Adl H oW . 69
4 AR . 13 idu w 89
hiod N
=
Z,...f.,—
z sie| ou I19H oW o oW 19
NZ _
4 G.€ 474 - ap o ol N 99
poyrows | HW | gy Jes Py ey zy | on

SW-01




96

4 LIy 44} - FE | s l/
N __
z G0S 091 I9H C] S 9/
/
“
7 W z,f |
4 1T 4 901 I9H = ap oW G/
P L
z £op 861 - D 3 ap 2
N
Z\
" |
F4 Siy vz I9H H ap g/
o
Zf..: ~
Z 18¢€ 90z IDH \ H ap 2.
poyrow | FHW | gy Jes vy Y zy b | oN

SN-01




V)

£ £0S | 981 - @ 13 &40- w €8
Z 6L¢| 85 - A\MM 13 [BWO-*HD- w 28
IL r_,
=~
\ |
4 o8y | ot - 13 oW & H_u L8
Z S| ol - D 13 aW @A\ 08
7\ il
Z per | bLL IOH — H oW N 6/
o Y
P 0 \f
z 08y viL - D 13 o NS 8/
AL Y
poyows | YHW | gy Jes oy £y z | N

SW-o1




98

1
4 vie| 961 19H 13 H oW 2 68
Pt
F4 L6 8cl - Q 13 ng-i \UM 88
-l <
~
z gLy 9L - |  ®WO-*(HI)- ol ap X .8
P
3ANO \_2
Z 08% 8¢l - @ e ap X 98
hY
AN
=
N
4 ) 4 88l - e ap 68
poyrows | YHW | gy Jes oy £y zy 1| on

SN-01




99

\

z ooy | 8gL IOH oW oW G6
P
oN
N
'z 0Ly 051 I0H D 13 oW mu »6
z cep 081 - D 13 H \U\/ £6
z 1y |  ssi : D 13 oW _ 26
@)
z zzv | wsh I1OH D H oW N 06
\
NN
pogows | FHW | gy Jes v XY, zy | oN

SW-01




100

—

z ocy | Z¥i 19H Q 13 H X 66
\l\l\ P
~

z g8 |  opL 19H ng} H H X g96
NN
Za
- _

- n

z g8c | o0zz =] H H -
P
N = Z _Z

4 Sly $9. - D E | CY] A .6
P

_

z zer | oSt I1H ngj H oW - 96
P

poypows | HHW | gy 3es o £y 2y | on

SW-01




101

HO. _O
z gov | v 5 13 H M\ﬂ 501
\l\k P
M
i
z Sy | o0z - D 13 ap m_z €01
z 9pp 78 - ng) ol oW /_ 201
P Ve Ve
z 99v |  ocL 19H D i3 H /_ 104
P T NP
z wor | 981 - ng; oW H 004
poyrow | FHW | gy Jes oy £y 2y 1| on

SW-01




102

HO

4 uy| »z - D 13 H \m 0L}
y 6
z 0ze | £91 . 13| - v\ 601
L 6
z 9Ly | 6L - 13 H Uv 801
O @]
z Uy | owl - 33 H u\ 201
Pt oy S
z Lzs 9L - D 13 /nru\o w 901
N. _O
z ocy | 891 - D 33 H i % 501
\I\I\ NN
poyjaw +H | . Jes 2] (Y] 47 Ly "ON

SW-01




103

/_
z gzy | oLL 19H 13 H GLL
\l\'\ NN
£ 5oy 08 . D an H M L
\I\I\ 0 (0]
_
z Spp 99 . ngy H H W cLL
O/
O
0. .0
z ier | szl ’ 13 H L\p(\ zZiL
~o0
0
z 208 |  zu - 13 oW Ly
P
poypows | HW | gy Jes oy £y zy | on

SW-01




104

@)
z 9y | Sl - ng3-Ho- oW H X 2zl
NN
N
o
z iy | oclL 19H D ap H X 0Z1
\|\|\ P T g
N
~
F4 8zZy SLL I9H D E | H N 611
AF _HL
r4 L6¥ | 092< BN Z D 13 oW o 8Ll
~ 0
ZaY
/_
r4 pLp <A 19H aw H Ll
\I\l\ NN
_
Z 05| 9L - 33 oW 0 9Lt
el o)
poipaw HA | gy 1es vy ey F4Y] I3y, ‘ON

SW-01




105

Ud-*HI

z ges | oos - Dﬁl B H 121
z G| 9L - D\.\L o hS H 9z}
z 59| 8eL - Dﬁl HO(HO) H )
4 Ery (4] - D\.\k HO-*(H2)- H Vel
z ver | ocz I9H Dﬁl B 3 £zl
poypows | FHW | gy Jes p £y 2y | oN

SW-01




106

z zZr | oLl -
\ 13 H -
P e W
_
N
4 piv | 002 IOH ﬂ u H .
: . P
z oLy | 64 I9H D T H o5
\I\l\ Ve T Vd
Za
s //_
z v | 9cL IOH om H LEL
\ M
NSNS
1
z piv | 061 - D H N 621
P
1
z zZp | oL IOH D W 0OHO- H N 8z1
\I\l\ NN
pogows | FHW | gy Jes oY Y zy | o

SW-O1




107

8cy

ocl

IOH

/
A

S

6€L

P
u\OI

z| evwr| sol - O N H o
~ )
[

z zov | 9Zi I9H VA\.H & " 61
A
A N
- |

z zov | €zL 19H H H .y
\I\|\ P

z 8zv | 00z IOH Yy u &
. . P g

poypows | FHW 1 gy yes il £y 2 iy | oN

SW-O1




108

—Z

4 1444 oy 19H D\\k oW H :=Te) bhL
P T
- HO®HO
e
HO OH
= —/
Z (4 4 v8i D\kk u....rw/i H Zpl
TN .
/
(0]
Z 4y | v6) I9H N, H H LbL
\|\|\ A~
N7
N
)
4 [+:7 4 Vel IOH \u\l\ W H ovL
>
+HWN v )
oyl d-w e o
poy} SW-91 }es 14} £ cd o N




109

0D

z S| 9Lk -
wd n H H 6L
AN
HO  oH
z|  ew| v - ,l%l\ u .
\I\l\ P e
HO OH
z| 18| o9z< - /I@ = ”
\I\l\ NN
z 265 | o8 - D N H opL
\n\k 07 N
>
43
AN
_
4 oy | 29k - VA\.H e . N &
NN
poyewr | _*HWN gy yes ry £ 4y | N

SW-O1




110

4 ev| ogL - V\Akl\ y y -
NF
=4 Y
z 09y | opL 19H \ H H ’ oy
(0] Q
_
- o
z izv | 864 AWWI W H mu =
4 gern] I8¢ 19H /VWI H H 264
s
—— N
4 8y | 86} 19H M" P H 14
N
@
- .
z 88¢ | 9zz VW\.\ u a -
poypews | YHW | gy }es oY £y zy | on

SW-01




111

0
- VA 9
z oy | <9 oW oW
\|\|\ NS 094
NN
~
Z gzy | ozz< eN Q oW N o)
' ' P
HO®HO
z glv| 89k i Dﬁl -HOHD-HO- H 861
HO
z sie| o8 - N H H /6L
HO®HO
[4 b9¥ | 09¢< - VW.\ -HOHO"HD- H 961
P g
+HWN -dw e 0,
poypeur | 70 3es v Y] P4y L N




112

HO*HO

—

+HW s ’
aw d'w e (o)
poy} SN-97 Jes 1£-] ey [4-} 2.} N




113

L 82 . H| o 4 g9l
Py
L 00¢ - H| om 0 ol
z ige | opz HO(0)o- | o o €9l
L 89¢ - ego- | ew o ¢ol
| o .
pousour | HHI w Jes ¥ zy 14 | "oN
0
N
() m\@z |
\
—N N
H cd

Il elqel



114

- =)
L 00¢ H W "
4 86¢ 862 1OH apo(o)o- 1] 0 0.1
L 99¢ - t4o- | ow 0 4| 691
P

12
f 0¥ - e4o- | ow . 89l

10
L yee . H| ow . iy
f zs¢ - eo- | e 4 99l
poyew HIW | gy Jes 4| zd Ly | "oN

SW-J1




14

1

<0

CK

ttai

fi"

115

ND

z 162 06 - oW 111
N
8

F4 192 80Z 1OH ol X 9/l
N
g
_

z 192 291 - ap X GLl

ONO-°HD

4 £6¥ SS - sl Vil
NO

r4 162 <1 - ap YA

z L62 161 - o ND zlL
P e g

poyow *HW | gy )es zy 1y | "oN

SW-01




118

CO Ccal c")

(.4

116

rss5 115

116

4 992 (1]43 - H o 28l
sNo-“Ho-HO0
4 ore 89 = H oW 181
aN’0S
Z 449 44" s H 1] 08l
NN
o) o3
4 9Z¢ 96 - H =/ 61
P
4 [+ 4 79l = g~ o 8/l
+HIN e
oyl d"w e ‘0
poyj SIW-27 Jjes o e 2.} N




SN

20 CZ3 4r .

119

Zr-z <Z.

117

HO

4 o127 4 [4 %4 - o 181
P g
®10
4 veEE 76 = 9N 98l
TS
®10
4 vEE 8. - =l Ggl
TN
aNo
4 9z¢ 29 - o oan | ¥81
Z\
L g
Z 1292 08 = o €8l
NN
+HWN
oylaw d-w e ‘0
poyj SW-97 Jes c 25} N




U

phar macol ogi ca

parti cul ar:

cells but degraded under nor mnal
ubi qui ti nl prot easone system

properties,

121 The conmpounds according to the invention underwent
trials in order to determne their

wth, i

n

an in vitro test of direct neasurenent of stabilization of
the protein H Fl-al pha, a transcription factor constitutively expressed in

t est

oxygen conditions by the
a functiignal

for

measuring in He3pB

cells the secretion of VEGF and EPO which are two Markers of activati on of

H1F1- al pha i n hepat ocytes.

HF is a transcription factor

These two tests are described bel ow. 10 1.
Measurenent of the stabilization of H Fl-al pha in HEKEA cells
i nvol ved in the adaptation of cells to

1. 1bi ect

hypoxi a. This transcription factor is at the mninmum a heterodirner forned

fromtwo proteins,

ARNT 15 and HI Fl-al pha. ARNT is constitutively and

stably expressed in cells and the bulk of the transcription conpl ex
regulation is perforned via stabilization of the protein H FI

al pha

In

act
ey

E:
LF

poi nt of f
appr oxi mat
specifica
via H F 20
Li ndau (VH

this prot
equi val ent
bn two pr ol
Dl yI - hydr ox
pr ot e, Th

Pi n, under nor
to the val ue
nes (proline

y| ases, result

s bi ndf ng of

mal oxygen
of anbi ent
402 and 56
ing in the
VHL fH HIF

condi tions
oxygen), is
4 for the hun
bi ndi ng of t
1-al phd then

20%

hydr oxyl a
ran prot ei
he von Hi
caus®s th

[ ed

n)
bpol |

al

degradatién of
hypoxi a ( % <
i nhi bi ted,| S
protein in
25into the

HI F1- al ph
5% in the
ch is refl

cel . Th
cl eus “and a

D

g

A via the ubid
cell tests),
ected by an i
s pro@in car
ctivat&its ta

jui tin/pro
he H F pr
ICr ease in

1
a
1 t he® conbli ne wikh ARN]
\r get “Yenes|.

easonme syster
|yl - hydr oxyl 4
t he anpbunt of

Si nc® the

n Under
Ses are

H Fl-al p
" to &rans
jenes™act i

ha
fer
vat ed

t
In

s
| 5z ¢
Al

by H F are
tissues tg
t hat st abi

olved in t
chaemg, th
> H FRalp

f ot

he adaptive re
e objed is tg
in c&tls in

psponse of
) i degfify

cells to hypd
and char act er

ordefRto anplifySor mir

)Xi a and o

i ze goNpo
ic i&s

f
inds

30benefi ci
the only t
protein irn
conpri si ng
that are

gpl

est §

&
ons

19
LI A V2 S XL

that allo
|ls are tes
hses of cel

C
N
C
N
D

A
D
ay o
W

pt-otetns—(f¢
di rect neasly
S using antil

extraction
'ms_of _cells

A
A

i cxan‘pi €
iremrent  of
odi es, for
tota

| ysat es or

VEGF—or—EPO)-
t he armount of

i nst ance Weg
nucl ea

Four-thern
H Fl-alp
tern bl ot
\r extract

re,
ha

[ i ng
5)
nd

screeni ng
test, adapg
HI FI - al phag
HEK cell s
101. 2Test

t abl

x

capi

pr ¢
(‘hut

prit

mng'inte
acity. The
ptein in th

man epit hel
nci ple

e to 384-w

Dbj ect was t hy
el | plates, fd

nucl eus of ¢
al cells deri

a)

C

X

nd tine, ¢t
Is to deve
)ir directly
ells. This
ved from &

hus |il!ﬁfihg

op a sensiti

measuring th
test was est
renal adenog

I

t he r"nrrpn
e screeni
e anpunt
abl i shed
arci noma)

B

ng
of
n

N
x

o
=

o
=

o
=

R1

NMe,

)

OMe

)

OMe

b

No.

188 éoa Me |H

189

190 [:f;i\ Me H
NMe,

191

192




The test

st ably expressing,

is a cel

bet a- gal act osi dase (onega fragnent,

Di scover X)

f

r agnent

mut a

nt

al so known as EA) (line sold by

The protein of
isin this case an H Fl-al pha or

at the two prolines 402 and 564 replaced w th al ani nes,

fused via nol ecul ar

smal |

or

transfected into HEKEA cells to obtain stable clones
(HEKEA HI F1-al phaPLBL) .

25The anpbu

t of Ctermnal

Prol a

is C

ED, about 4 kDa).

is then

el -"1 abel

test based on the principle of enzyne conpl enent ati on,
the enzyne used herein bei ng beta-gal act osi dase.
and restricted in their

HEKEA cells are HEK cells
nucl eus,

This construct nmakes it 15possi ble to obtain beta-gal act osi dase
activity only when the protein conprijgigng the Prol abel
fragnent has mgrated into the nucl eus.
t he Prol abel

conpl enent ati on

i nterest conprising
HI F1- al pha nut at ed
20 term na
bi ol ogy (Di scover X vector sold by Clontech) with the
conpl enment ati on peptide fragment (Prolabel
vector coding for the chineric protein H Fl-al pha_Prol abel

The

a)

dll

Hl F1- al pha
conpounds

cells a lysis

bet a- gal ac
will be pr

pr
t kaf]
0s)

SISS
tg%i
opoI

bt ei n obt ai

are poter
buf f er cor
dase. 10TH
tiond to

ned after t
tially HF
taining a ¢
e neasurene
t he atount

reating thg
activators
hem | um nes
nt of the E
of Prii abel

e cells to
i'S neasure
scent subst
pet a- gal act
and 1 hus

hypoxi a or
d by addi ng
rate for

psi dase act
f HP1 -al

to the

vity
pha t hat

has m grat
2010/ 07652
paral lel t
cells and
Experi ment

ed i
@PCT

E g
e

nto the nu
[/ FR2009/ 04
pnfirm t hat

di dénot
an N

p

g

cl eus of th
2691 123 Ex
the Prol ab
Il | ow @ny ac
19' 1noc

e cells.

periments
el fragnent
tivitg to k
ulation of

NO

vere perfor
al one was
e neasur ed
the C&lls

med i nterna
not stable
Pr o&bco

n DOY) Ad

| in
in the
1.3.1
her ence

for 24 hou
products H
hours 5) R

rs u
| @1
egdi

inder nor nu
ek 200 ar
ng ofd the

Xi a
d FX gn D+l
pl at 68 ( by

3) Prg
104) | ncuk
| uni N8scenc

rparation a
dat | 0B unde
te) 1.3.2 |

nd addition
I nor @Xxi a
nhocul B i on

of the
or 6
Df t he

cells The
384-well p
10 000 cel
pl ate (DL
DMSO and t

ceri
| at ¢
I§!v
plmt

hen

s—are—nog
s (G el ner
vel | (cel

e) 20The t
dilut'ed tg

utated—wth
ref 3704),
plate). 1.3

est product
3 x 10-4

Mut-tidrop
in 30 pl ¢
. 3 Treat nmer
S are _prepg
i n ned-um

990 pl of
round- bot t
dilution p

MEM) .

omed
| at ¢

X

They ar ¢
1 96-wel | [
2 (di). The

t t hen depos

conplete O

) ate (200 pi

i ted by har
of each ¢
L pl ate of

I

mwhite;

pf culture
1t Prepar at
wred at 3 X

paque-bott
medi um (1%
on of the
10-2 Min

med
FCS) at
di | uti on
100%

in

_cont-al-ning
id into col
onpound) k
3 x 10-4 M

T

0.1%'FCS(

umm 12 of a

hown as the

to ?

O
|

o

10 pl

R2

Et

Me

Me

R1

e

ooy

No.

193 [:Ei\ Me H
OMe

194 [:{Ei\ Me H
OH

195

196




then prepared with Bi onek 2000 (progranme:
25 For the references and controls,
added to colum 1, 100 pl

and 100 pi

distribution in cel
pi petting with a Biornek FX 98 and pl atéd in 30hori zont al
(colums 1 to 24)

pl ate).

used i s the Pnl abel
i ncubation for

of

Pat h hunter cel
of Galacton star) directly added to 30 u
pl ates are incubated for

100 pl

range of 10 points in series).
of DMEM containing 0.1% FCS are
of Deferoxarnine 10-3Mto colum 2, wells ABCD

of Deferoxam ne 5x10"3 Mto colum 2, well sErG H DL plate
3.3 pL are taken fromthe DL plate by

pl at es

in each 384-well
124 1.3.4 Measurenent of the beta-cal actosi dase activity.
chem | um nescent kit (Ref 93-0001 Di scoverX).
the cells are lysed with addition of 15 pl
| ysis buffer containing the beta-gal act osi dase substrate (19 vol unes of
assay buffer + 5 volunes of Emarald |
of mediumin the plate.

6 hours at 37C,

ce

60 mnutes in the absence of

duplicate

pl ate (HEKEA HI F1- al phaPLBL cel

The kit
S5After

solution + 1 volune

The
Iight, before reading
val ues for the

g software and given

ound towards H F is

t he maxi num r esponse
(M 14 3.8E-06 31

the | um néscehce withl a Top Gount nmadhi ne. Thle 10EC5Q
conpounds |ake|t hen cal cul ated with apgpropriatle fittin
in Table I|l B below. The activjating adtivity of a conp
gi ven by tlh@ ol ar copcentratfion that| produces 50% of
of this san® congdund, 13NINILP ™ CdnpoShd No. “EC50
3.0E-06 37 3|{2E-06 38 4.7E46 39 1.|8E-06
[72]
= 4
'I N N © N ™
‘HElk 3 8 3 g
Q I~ © ) o~ )
E = - = 2 -
= 3 )
] : 2 , , X
3
g 3 g
N S & N
s | 2| % | % | g
N () N N b
o} ®)
= 8 | 8 | § | ¢ | 8
| =x s T x T
= % 7\ g 7 N\ 5\__<::> 3\__/ N g / N\
(44 =z ==z — —=
: [e] )] o - N
2 20 2 & & <




42 4. 8E-06 43 3.1E-06 44 3.1E-06 46 9.6E-06 47 1.1E-06 148 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 9. 2E-06

WO 2010/076524 PCT/FR2009/052691

121
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-alpha, a

transcription factor constitutively expressed in cells but degraded under normal
5 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 HIF1-alpha in hepatocytes.

These two tests are described below.
10
1. Measurement of the stabilization of HIF1-alpha in HEKEA cells

1.1 Object
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
15 and HIF1-alpha. 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 value of ambient oxygen), -is hydroxylated
specifically on two prolines (proline 402 and 564 for the human protein) via HIF
20  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 HIF1-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

25 into the nucleus and activate its target genes.

Since the genes activated by HIF are involved in the adaptive response of cells 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

30 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
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1. 4Annex 1.4,1. Mintenance of the HEKEA H Fl1-al pha PLBL cells. The
cells are cultured in whole nmedium (cf. below) in a Flask 1225 at 37Cin a
Cco2
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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, adaptable to 384-well plates, for directly measuring the amount of HIF1-alpha
protein 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-alpha mutated at the two prolines 402 and 564 replaced with alanines, is C-

20 terminal fused via molecular biology (DiscoverX vector sold by Clontech) with the
small complementation 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-alphaPLBL).

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

substrate 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.



5incubator. 1.4.2. Culture mediumfor the HEKEA HI Fl al phe PLBL cells
DVEMBOO mi., FCS 10% (d BCO 10500-056)50 nL QG utamine (2 rnMfinal)5 nmL
10+ Penicilliin + streptonycin (200 ng/ m.)5 rnL Hygronycin B (100 pg/
m)1l.1 nmL Geneticin (400 pgirrth final)4.4 nL 2. Measurenent of t he
secretion of VEG- nd END by Hep3B hepatocytes 2.1 Object HF is

transcri pt VA 2040(®f6524vol ved in the adaptation of cell sD@E/FrB'%QQ&/Q&@hce
the genes activated by HF are involved in the adaptive response of cells
to hypoxia and of tissues to ischaema, the object is to identify and
characterize conpounds that stabilize HH1g3al pha in cells in order to
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one of the ffrAgnenERIReS Waéfnof-lﬁai’leal”pthﬁ °§5§ P04 hhisndid ot ra”y\?é@ﬁ b8 so
identified i pehbgehi terature as one of the main markers of H F acti vat| on.
It is for this reason that neasurenent of these two proteins was sel ected
for characterizing 5conpounds that are H F activators in Hep3B The obj ect

was thus 40 devel ppigeciensi tive screening test, adaptable toll pl at es,
for directly neasuring the anount of VEG-F and EPO in the super nat ant of t he
Hep3B cel s (cel | & human hepat ocar ci noma) in response to the

10potential H F agfiMgéditon ctife cd8Ynmyinciple The test is an [LISA test
for neasuring VEGE and EPO i n the supernatant of Hep3B cells treated under

hypoxia or with dél ABIesRaedoBs? BovELUBAer B MAEN the potential HIF

15activators. Thegf %p%ﬁoﬁQ%EQ@tléﬁoﬂhgFprd&lcls Blicth& 2600 ¥ PY) &H B&f er
conmpound screeni ng)ca pacity. 2.3.Protocol 3,1 Experinent plan 201)

| nocul ati®n of th c'@PlI't@t'Q'ﬂUwrzf)orménﬁ‘érf@n%@o‘frére hours under norrmoxia 3)

Preparati on and agpllﬁéﬁhgnéfthgglﬁmymrﬁm@&g@@gy 2000 and FX) 4) Incubation
under nornoxi a for

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 pl of culture medium (1% FCS) at 10 000 cells/well (cell
plate).

1.3.3 Treatment
) Preparation of the dilution plate (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 pl in 990 pl of MEM). They are then
deposited by hand into column 12 of a round-bottomed 96-well plate (200 pl 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 points in series).

25  For the references and controls, 100 pl 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 pl of
Deferoxamine 5x10° M to column 2, wells E F G H.

o DL plate distribution in cell plates
3.3 uL 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_HIF1¥
_alphaPLBL cell plate).

The cells are then placed for 6 hours in an incubator at 37°C (ambient O,, 6% COy).



5) [-PG and VEG- assay in the supernatan on D+1 25 2.3.2 inoculation of the
cells The cells are subcultured into 100 pi of culture medium (10% FCS) in
bl ack, opaque-bottonmed 96-wel| plates (reference Costar 3916) at 30 000
cells/well, with Miultidrop. 127 conpound are deposited in colum 12 of a
96-wel | plate. Dilution ranges from 3x10-4Mto 3x10-8M are prepared with

Bi onek 2000/ pOOQIOABEEA range of 9 points in series). 10CPQI/FR200EME260% FCS
and Def er oxam 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 nedium of the cells inoguhated the day before into 96-well
pl ates is changed for 90 pl of nedium containing 0.1% FCS and 10 pi are
distributed with FX 96 fromthe 96- vveII DL pI ates to the cell plates. 10
The cel |l plates thd¢ Measiwermenriral the belac 8 @ckvilyn an i ncubator at 37C
(ambi ent 02, - }41:1%: ts (80 pl)
of the I—|ep3BTrge P@%hﬁspﬁgpég-%\%&wwat essctgﬁ@g%/el% V\A@?ﬁé?mgdgg%éﬁ'ti al HF
activators are recovered with a mJI ti channel pipette for sinultaneous assay
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t he conmpoundsuftar e:onﬂammg:mecmtafgewcws:dasammbsinatea(ﬂ@ volurésn gf E@tht Runter egtld
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final 1% noaddesdseldOithbf metinm iados pBEH Tine, pl@es ate Iﬂcmh_atgd far 60 rUnutheaﬂuthps
30The acti vat, b Vil t i Ji y the
concentrat | otbeeRes B s YeBle, o BREPAH GmAlekCecBARRED b CpintriadHink® Tre
conpound0i n HGH0 ewalugs fosltioevcomp@irEs|ave then calculated W|th appropriate fitting software

and given in Table Il 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.

15
TABLE ill
Compound No. |EC50 (M)
14 3.8E-06
31 3.0E-06
37 3.2E-06
38 4.7E-06
39 1.8E-06
42 4.8E-06
43 3.1E-06
44 3.1E-06
46 9.6E-06
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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1. 5E-06 1.9E06 7.0E-07 1.3E06 1.7E-05 2.1E06 1.2E-06 4. 0E-07 9.0E-07
1. 2E06
WO 2010/076524 PCT/FR2009/052691
125
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 cells are cultured in whole medium (cf. below) in a Flask T225 at 37°C in a CO,

5 incubator.
1.4.2. Culture medium for the HEKEA HIF1alpha PLBL cells

DMEM 500 mL

+ FCS 10% (GIBCO 10500-056) 50 mL

+ Glutamine (2 mM final) 5mL
10+ Penicilllin + streptomycin (200 mg/ mL) 5mL

+ Hygromycin B (100 pg/ mL) 1.1 mL

+ Geneticin (400 pg/mL final) 4.4 mL

2. Measurement of the secretion of VEGF and EPO by Hep3B hepatocytes

15 '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 cells 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-



23E- 062. 5E- 06 129 The conpounds according to the invention may thus be
used for the preparation of nedicanents, in particular nedicanents that are
activators of the H F transcription factor. 5Thus, according to anot her of
its aspects, a subject of the invention is niedicanents that conprise a
conmpound of forrmula (I), or an addition salt thereof with a

phar nnceutV\tfaIZDyomi’(ﬁéﬁﬂabl e add of the conpound of for mH&T/(HRZOOQ/Gﬁ%ﬁm
invention also relates to a pharmaceutical conposition conprising a
conpound 10of formula (1) according to the present invention, or a
pharmaceutical Iy acceptable salt of thigpgonmpound, and also at |east one
phar maceut | C&Ehé{w&%@é}&pgé folB¥AHGPHE Hnaly }igeo?q CPRERDbRonTdET bR hakes

t herapeuti c uSe especi a In treatnment/pro axi s, particul ar of

car di ovascul tis ;zcrptn_ega@reesof & dirrd enankers of Hifrea be«@ptwatlﬁbsMO@Qw@r, YECfSs also
noyi T o1 encileniRLINAY IIAGRSES o of BENAEH fiaReKOOMHIF Sltivafit 38 Soch na
pectoris or nyocardi al arction, arteriosclerosis, stro I schaem c
origin, pul measey thgtpeeasursinent aﬁdhe;aeyt\qaatpmielogw@%ﬁgl@ateﬁyfq@amamterwngt ot al
vascul ar Soccé&;ﬁ %%ﬁ%’i’eﬁl adly ﬁB?é’r?\H%&B‘%I@ nmedi canents also find their
t her apeut’i ¢ use I'n the treatnent prophy axi s of glaucomm, renal diseases or
in cerebral diseases of neurodegenerative origin or ot herwn se, and anaem a,
or & medi campiy chlot BB G dehERL" & 23N QbrdRARY! fos! a@wéwg@gﬂéme
post - operati ve conval escence period or a madl canen or treatin ener al
fati gue condplaiesntor disectly mmucmam@mj of ¥EGFendEPPds hreotunsi $ﬁi|Qﬁ§"ebl ood
15in the coniexin cl:felI? Q" 8aR/eUSHANSa NRESST HeBatblhrlcMbhiag lﬁaﬂe%or%érgi

i nterventions 'such as ‘cranral or chest surger or cardrac, carotid or
aortic olfer apotential Hihestivatwapounds fi nd thel r "t her apeutic use especially in
t he treat nmenuprophyl axis of anaem a. 30 These conpounds may al so be used in
man and animals for the purpose of obtaining blood in the context of

aut ot r ansf us2.@ngesieciasipi@ry f ol | owi ng maj or surgical interventions such as
cranial or c r r I i

These. compoul i o5t & Aot sfiafiiorBiyrRB L aRE £89) in R BASAMEALELHorSE)
pronoting ci callsrtieated mdeohymorswrtmdefsmam a@CQrﬁ@quQfs\&llﬂbb‘@rmﬁef\il@ HIF
conval esgenc T I

ani el & T FREieLSe T dE3 2 BBaRH a0 eRRbPRIcKE, sl crcatercBRPodie
cachexi a appsxaeemgg capgeiyt i cul ar in the eI derly. These conpounds are
potentially usable in man and animals in the treatnent of 10gl aucoma, renal
di seases or cerebral diseases of neurodegenerative origin or otherw se.
Final ly, the28onpBuotasl described in the invention are potent |y usable in

man and 2.3.1 Experiment plan

20 1) Inoculation of the celis 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

25
2.3.2 Inoculation of the cells
The cells are subcultured into 100 yl of culture medium (10% FCS) in black, opaque-
bottomed 96-well plates (reference Costar 3916) at 30 000 cells/well, with Multidrop.
30 2.3.3 Treatment of the cells

o Preparation of the dilution plate (DL plate)
The test products are prepared at 10° M in 100% DMSO and then diluted to 3 x
10 *M in medium containing 0.1% FCS (6 ul in 194 pl of MEM). 200 pl of each



animals for treating cardiac or peripheral diseases of ischaemc origin via
15 regenerative nedicine in autol ogous and heterol 000us approaches using
non enbryonic stemcells or myoblastic cells for therapeutic purposes,

whet her as treatnment of these cells before admi nistration or as treatnent
simul taneously with the |ocal adm nistration of these cells. Mreover, the
conpounds YéSAN10EWGIR4 he invention may be used, al one BCT/ERZW@&QQ!/

in conbination with one or nore other active corrpounds that are useful in
the treatnment of hypertension, cardiac insufficiency, diabetes and anaem a.
For exanple, nention may be nade of the qggmbi nati on of a conmpound accordi ng

to 25 the in¥enpoeHY ¥td epdStelr inNBEIBMAONP G Nl DECHAS B, " DMtLANREES Fdm
enzyme inhi bi tor(M angig Qtensin Il receptor antagonists, beta-blockers,

nmi ner al ocor t BtH Mrargmrerpsad with Biemel 209 Programmiqi hangs fForAiRte &n

statins and dégHshabo Q\eMEYWDHV/?FCSA@&PDQféP&(Mn@BQi@N aff alld&d asBEREcts the
present invention relates to pharnmaceuti cal ositions conprising, as

active pri nct°p¢‘%“m63(?6‘ﬁ'pEﬁ§HECtB(€l¥oM{"ﬂ|§ AB, qu)ea’i%‘(y%‘ E.643.Hrhese

pharmacew i cal conpositions contain an effective dose of at |east one
conpound according to the invention, or a pharmaceutically acceptable salt
of the said conpotind, &hkdlateLtstabutiondseelbplateshar maceutical |y accept abl e
exci pi ent . ﬁé m@&l‘?hn%? %e%ne Iﬂ%o%ﬂFa%eda{ &e iRt 8- \ﬁéIPEIaEé% it RRanged for

pharmaceutical formand the desired no f adm nistration, fromthe usual
exci pi ents kB@whot 'Beﬂlnas@réwmém%ri:@%énéﬂ@ Hl are ﬂﬁé’lbﬁtﬁéirwﬁt%t%cfwm the
conposi ti onsg@lydlitf. NELRSEHihe db‘ﬂ%"ﬁtf:@.n for oral, sublingual, subcutaneous,
i ntranuscul ar, intravenous, topica | ocal , i ntrat racheal , intranasal,
transderdbl or rectal adnministration, the active principle of formula (I)
above, or th f
above, or ey Bl phBSIR wodlBY cRepCl ) 55S6EL kbRl ! RN
animal s for Pad%CEphyl axis or 10t reat nent of the above disorders or
di seases. The appropriate unit admnistration forns include oral forms such
as tablets, soft or hard gel capsules, powders, granules and oral solutions
or suspensions, sd#4 ngfal andMEGEIastht ratracheal, intraocul ar, nasal and
i nhal atipn aggy QLSS halh RN do0hiTer e Pleb3b:ceh® A 565 Nbtes 3&&3&1&@ s
i ntramuscul ar or ntraven us m ni stration orrrs, recta m ni stration
forms and i npetantia HIFcctivapiscare @Qp‘vqf@étw"@rﬁ multicheong duipeits e sondiangods t he
i nvention na i oY O \;

¥$§é9adéstﬁg \)E'GFe'éﬁé‘ﬁ 203 o¥ E[I@A RBSRI to! thk gﬂﬁﬁher@ mi\ﬁ)&tlaﬁs

exarrpl e, a unit mnistratio TTEOUI’I accor

i nventi on i n(KibbPetMesserleeyefdbiZPBe)i- hTi:hef POwWRgs &@%@@WSVE%@@md
according to e 0 S

croscarnel | Océr@ﬁodrﬁ% %Sr ﬁ%@t%aﬁ’% g&’%ﬂl %Ebﬁﬁitép?tgg I%(raﬁ‘évtgt?ylagglrlea?rct)esdeén 25
my Magnel unT%bledV@?b@/ 0 ng There may be particul ar cases in which higher
or | ower dosages are appropriate; such dosages do not depart fromthe scope
of the invention. According to the usual 30 practice, the dosage that is
appropriate 24. eafhngmati ent is determined by the doctor according to the

node of adm 5hﬁ&;eaﬁ1|egm,ﬁ?grﬁ1gq_|m§£@"sand response of the said patient.

132
MEM + Earies (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 belpw.

TABLE IV



treating the pathol ogi es indicated above, which conprises the
admnistration, to patient, of an effective dose of a conpound according to
the invention, or a pharmaceutically acceptable salt thereof. 133 W
claim 1. A conpound of fomula wherein R represents 802--,NR3R4 or-' 1(4
boi ng. as defined below, 1n represents W,alyl, the, saul atyl henyg

opt i onal | yWSDI261DIARGER4( mat | east one carton atomwith d?C]I'Ea%EOQ%%ZGM

subsat uem chosen from hal ogen, (Cl -475)al kyl, ----(C 1 -
C5) al kyl enesO(C. 1- 05) al kyl , ----(C- Gb) al kexy, 4talit(Cl4-25)alkyl, cyana 0(O
-(5)alky- I --05)ayl,)al kylene- f-:-NRSR@gand CO, R 5 R2 tepresents
hydr o, geti, ,(0,-05)aliky- |ene-0-4,0415) Akyl sxhal ----- W----7(";(0)NBR: s
or ((0)- NRSRh_W -145 and R6 heing-as defiped below it being
inlet-stood that: [GpmecunddN |ECS6EPO (Ws - 14EG$%YEﬁFe(IM)e.
OPtiOTl Z. Rutited wW1th a group aBade67from,---(0DLl:,)n-0RR5 and - -
(CONRSRLi, with n[zp &beet% ahqveognd RS and 1t {51a.soedef| ned bel pw, or
(i11)((i342.6)cyc | pgfkyl emne- R3 al@()ﬁ“‘ which may_ b i denbeat or djffemd,
represent. Ddepaid i Hyot-&nb—ot io7llyut €egen, -_05) atkyt—(€C3=
6) cycl eal kyl 4 - - KCI-—06—)alkyhe 1051 alkyl—aryl— CQTayl---
- ---WC11011 ¥ 02Rs VRRARERS .. wo |-

38 1.0E-06 -

39 2.0E-06 -

42 1.1E-06 1.3E-06

43 1.5E-06 1.7E-06

44 1.9E-06 2.1E-06

46 7.0E-07 1.2E-06

47 2.0E-06 2.8E-06

48 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 2.7TE-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




(0141-aryl; 134 the said - (C3 -C6)cycl oal kyl being optionally
substituted on at |east one cariion atomwith at | east one ginp chosen
-from-- hydix)x.y, -4\/----NR 513.6 and -WCO, R5, with Wand n as defi ned
previously and R5 and Rfi as defined bel ow and provi ded that when R3 and R4
are identical, they cannot be hydrogen; and .1{5 and R6, which may be

i dentical WO@OHDA7BH24 represent, independently of eachPETHR200%/0526H/MN"
Cl G ).dkyl or --(Cl4'" ..5)haloalkyl, in the formof the base or an
acid-addition salt. 2. The conpound according to claim1, wherein R
represents - SO211R3R4; in the formof thegbase or an acid addition salt.

3. The conpound aecording ta claiml1l, wherein Rrepns eats -S02--R4; in the
form of the TFeseompoundsaaicardiunio therinweation may, thys decise dontheareraraliongot o

- claim1, whegg, f&aﬁehf% g} saBelibt HeBicaRbnish@afbRMdtiRalole of lchepICPFFj ﬁ'ér%'énﬁ’tfon

pyr|d|ne in't orm t he base or an acid-addition salt.
conpound accfé‘ﬁtﬂli"ng to claim/, wherein Wis (O -05)al kyl ene or (C3 G
6) cycl oal kyI ene; inthe form of the base or an aci d- addi tion salt. 6. The

d di h
Che formr (e Beedid Geabes himtestr exsipioet 8 o M BRI BEARPRREE, i ng
tC(5)) c: Eli: m 1 ﬂvlaermrrpnﬁerepcc&smtmﬂ SO foiiLBRAj), RZ? ae paditeomt sahyﬂiemgém_ll_lﬂ’r @ -
a : :
gl BiBaflf abdiBi b £ dbr AR AhlDLAGE! ki Alia3f) e

conpound acc erein resen Wrepresents
---012---; and the said aryl represents phenyl in the formof t he base or

an aci d- addi r
5449( 2- Chlory%egm idn_alsd rﬂ;_{ég 16 ARARdcARS) %ng&fh@n?@agzngkg_%b,ﬁpom

-y1] - N, NG e@mfyrrpylp,(l)cqaqqqginy gqjmeopfgﬁgla{énvgltlpn or a phar aceutically acceptable

(2- chl or ober gay&tBis mmﬁhn@w@lso%t%asﬂbhyah@rmerdeummlgaabeptéaé exdigiest hyl
-plienylpyridirte-3 -sulfona- mde; 135 6147(2-ch or obenzy

)-3-rnedly1l-57 oxo -2,5 -di hydro -1 I-1- pyra zol- 1 N-di(p ro pa n
-2-311) pyr i cThese-Bedisaments find theiddierdgeulie dse ehpeci@iy4n treatrddniprayvgzxis] )+ 3

-meshy | 8%@ lﬁ?rs d! %éxr}ﬁ%r %C"ngrplﬁ-g@ﬁé% I:ECRyél‘hljﬂ_ Ef‘]tﬁe TG?A}Q(S 1l|rﬂ§§” dey d|

N-etly16[4 ubr obenz -Nth
eny | pyrikl i ineuf§cisncy, @pgc)n@m diseases of ischaemic origin, for mstance angina pectorls or

myocardial infarction, arteriosclerosis, strokes of ischaemic origin, pulmonary
hypertension and any pathology caused by partial or total vascular occlusion in man

and animals.

20 These medicaments also find their therapeutic use in the treatment/prophylaxis of
glaucoma, renal diseases or in cerebral diseases of neurodegenerative origin or
otherwise, and 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 a medicament used for the purpose of obtaining blood

25 in the context of autotransfusions necessary following major surgical interventions
such as cranial or chest surgery, or cardiac, carotid or aortic operations.

These compounds find their therapeutic use especially in the treatment/prophylaxis
of anaemia.

30
These compounds may also be used in man and animals for the purpose of
obtaining blood in the context of autotransfusions necessary following major surgical
interventions such as cranial or chest surgery or cardiac, carotid or aortic operations.



644 -(2, 4 -dichlorobenzyl)-3 -inethy-2,5-di hydro- | El-pyiazol4d

7y1149-etl ayl- N-phenyl pyri di ne- 3-sul - fon2uni de; 6 44orobenzyl)-3 -rnethyl
75-0x0 -2,57di hydro 11-1-pyrazol7lropan-211)pyridine-3-sul- fotwn i de;
644 -(2-clilor-o-6-fluorobenzyl)-3

-rnet hy175- oxo- 2, 5-cli hyci rolHdrazol-1-1-11-N, N-di etliyi pprse--3-sulfona?
sni de; - (2WG0i201D/6765%524r oberri yl) 4-i net hyl - 570x0- 245- ¢ BCI/FR2009/0pR620 1-
yli-N-el hyl-N -phenyl pyridine -3 -strl fonan de;

6744- (2741or0-6--il uorobenz 11-1Syr\awi |- 1

-yii-N\i-dibropan- 2-yOpyri di ne. -3 sul | opgyni de; 6447(4-oli lonabenzyl) 73
-methyl-S-0x :2,5 -(.1 'hydro -11-1-

pyr azol 4- 34)'|'hRFNQﬂnBIWQ§f$f§cP@tﬁét@y gealleniar Blafe 8NG aMAs4 asc AgFHEor

enz) 1) - 3- Ine@ﬁyﬂ&ﬁ cieXAZaion ordagéhtgws]ﬁbrgbm Y!héZ;SHst-bE)eratIVel}cBWdIéHc@ﬁéJ
[ni de; 644-(4-chlor obenzyl) 73-m5 -oxel -2,57/1il Lydro-1

pyrazol - 1111PR{'8-di (propan-2-y1)pytidi ae- 3 stitfona md. 6 -[4
-(2-fl uorobenzyl) 73-net hyl - 5-oxo- 2, 5-clihydro -1 LI pyrazol -

1
-y1] - N, N-di di | f d 1-6-.1.4 ][4 -
ot hoxyiet h y TEBERGOTPPURE 5% BFpfiAlYulsasB! e Figni ol gl il 1, Ehdimie o
-y1ll-N phencgbp@nal datigue- com'iljioﬁartan@nglmp {0 eroheXjsb-agpéaritigoinl padicpiar awdthd i eu

" pyridi ne- F]lé ?onar ni ; 6-f 47(3-cyano benzyl)-3-nme thyl-570 x0-2,5
di hydro 7,1 I'l'pyrazol-1 -y I} -N-estisenyl py dine-3-su Ifon a- ide; 136

These compounds are potentially usable in man and animals in the treatment 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 treating cardiac or peripheral diseases of ischaemic origin via

15 regenerative medicine in autologous and heterologous approaches using non-
embryonic stem cells or myoblastic cells for therapeutic purposes, whether as
treatment of these cells before administration or as treatment simultaneously with the
local administration of these cells.

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 receptor antagonists, beta-blockers, 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 according to the invention, or a pharmaceutically acceptable salt of the
said compound, and also at least one pharmaceutically acceptable excipient.



6 - [4 -(4 -cyanobenzyl) -3 -netl vy

pyrazel -1-y1] - N-et hyl - N- phenyi dne-sui |l bn snide; 6 -[-/-1 -(2 -cyanobervyl)
-3 -nleillyl-5-0x0-2,5 az;0l-1-yl1l1-N-etliyl-N-plienyl pyritlino-3-tin--
snide; N -ethyl - 6- {4-43 -(2 unettl oxyei bon9ben Lyn-3 -nethyl-5 - oxo
-2,5 -di hydro -111-pyrazol - N -phenyl pyridine- 3 -sul fonaide; Neth -6-{3
- met hy 1- 4-\\VO 2000407655241 sul | onypbenzylj -5 - oxo -2,5 dll?(é'l]/(ERQODQ/ 691
ra2: 01- 1-N, | |eayippidine 3-sulfonam de; 6 - (4 -benzyl-3 -nethyl-5 -oxo
-2,5 -di hyd_ r) -1/1.-pyro zol -1 - yI) -N

et hyl - N- phenyl pyri cl i ne-3f onanti de; 1@4 (2,5 -dinothoxyb enzyl)-3
-nmethyl -5 -oxo -2;5- dmd H pyrazol-1 - -N - et hyl - N-phenyl pyri di ne-3

f onanai de; N heeAig excgplent{sgaren@iqwn ?CCQJ'QB‘Q i 8 p ?rtmalquB‘F%rfgf’Hﬁ NAo’i§zy! i

-2,5 -di hydrdbﬂréd hhodybﬁéd?hlnrsﬂrahé’n ¥om Bheplsieimekaipieh krivn © thosd tkineurinde; N
- et hyl }3; n’ethyl -oxci--4 -13-(tritluoroniethyl) benzyll -2, .5- 1 H
- pyr azol - athegrt N-phenyl pyrl din e- 3-sul fonanide:

6-[4-(3 5-dirnet boxybenzyl) - 3-ni et hyl - 5-exo0-2,5 dilfl din-i Hpyrazol 7 1

vl -

-Ky!ﬂ r oxy thyl:]'u hﬁeﬁﬂac}ﬁ%l g@ﬁf Ecgﬁgogtlo%u of tﬁeozbﬁgeq? ’ln\}ghﬁ&* %rl_oLr%l 1&{%@8]
. 4- {4 -] ﬁmCuganaoms, tramgswdﬁ)rxymttﬁmzyuq togical, riocai lrnratr@cmqal,lmanésal
11-1-py ramg rﬁ%de%ﬂrﬁl ormgct‘aafgﬁ’hmsh‘at‘mghe %ﬂl@pnné;ﬂe of fcﬂ'mu(éj1l) above, or the

iniclltylam n benz razo

-y1ll - N-et hyl sall peeesfi pravr ke iagministerash it l‘*'ﬁttlaé"m'Ns@?tfqny%r@ {as3a. miggtuse Wih
-5--oxo(tri |étﬂﬁdﬁ#&%ﬂhr%abélhlcgmeidélént% %0 -l |andr anifibls ForpyHea praphylatis oN - ph

/I 4
ert ) yI | Cttlren Ef\menfs oafI the agove éj sdrdersso7r 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 implants. 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 mg
Sodium croscarmellose 6.0 mg
Corn starch 15.0 mg
25 Hydroxypropylmethylcellulose 2.25mg
Magnesium stearate 3.0mg

There may be particular cases in which higher or lower dosages are appropriate;
such dosages do not depart from the scope of the invention. According to 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 another of its aspects, the present invention also relates to a method for



6- (4 -benzylethy 1-5 -oxk 5-di hydro - 111-pyrazol-1- yl.)-N -(3 -nethyl buty
OQpyt id ne-3-sul fonanai de; 6-144:"di nmet hyl anitt o) benzyll-3 -nethyl-5
-0X0-2,5-dihyd w | li-pyra zo 1 -1111 -N-ethyl-N-phenyl pyridine-3 -

sul f onam de;

N-ct hyi - 644- (4- xnet hexybenzy1l) - 3- net hyl - 5- oxo- 2, 5-di - hydr o- lapyram 4111- N-p
ber sylpyri WQeW0A7285B 1a- mi de; N-et hyl-644- (3 -trnet hoRGIErRZ009/052691
hydra- 11- 1- pyrazol - 1111- N- phenyl pyri di ne- 3-sul f onat hi de; -{342-(dirnethyla
t hi no) et hoxyl beri v }-3 met hyl-5- exo- 2, 5 di hydi ' | pyral,:y 1)-Nethyl
-N-phe- nyl pyridine-3 .'sht fonam de;

Wohy14-0- ( 2- g N-p
henylpyri di ne- éﬁ}g‘p@egéﬁﬁﬁ%ﬁ m?%meéﬁé?&éﬁ v?rﬁ ﬁQOhﬁ)ﬁggs %He%za ; Qratibny 19

- met hyI 5- oxpatiers, i d@no effactive dgas o6l comMPOND mmyrdlqg/rw tbedmvem'@n or a

- 0X0- 2, 5-di h hohyl i pyridin!. -34ul fonamd.e;
-{441, 42- mat gé@ﬁat% &Bf‘%éﬁégyﬁt?a%é“t #ﬂ 5 2,

54i hydr o- 11 . - N- phenyl pyri di ne- )i de;

6414- berayl- 5-dxo-3Tropyl-2,5-dillydro-i li-pynrial-

y1) - 14- et hyl - N- phenyl pyri di ne, C3-sul : f onanai de hydro" chl ori de; -

N-et hyl-6. Chyi) -2, 54th - dto- | Hp y razol- Irnd ine-3 Jinma- aide;

enyl propaa-2 )-2,5- rylpyl idine-3- ;l|bnam de: 1\14nhyl-6-p-nenlyl-5-oxe-
--(1- pbenyl eyel opropy3)

Ti |l v4ro- 11- 11- pyra2ol 4i f 11 - N- 2henyl pyri di ne--3-3ul fonam cle:. 138 6- [4 -b
en_zyl-3 -(ne thoxynethyly-5-pxo -2,5-d ihydro - 1 Il- pyra zol-1 -yil
-N-ethyl-N-ph el) yl pyri di ne-3 - su lfoaa- mi de;

6- [ 4- benzyi - 5- oxo0-3-(ftffluoronethyi}-25di hydmIWiirazol -1 -3/11 -N-ethy
1- N- phenyl pyridine-3 - sul |ona



m de; 6-F4 -benzyl-3-(2-nmethyl propyl)-5-o0xo-2,5-di hydro-Ii - pyrazol A
-yl]-N-ethyl -Nphenyl pyrne-3- su |[fona- mide; N-ethyl-6-[3-ntethy/

- 5- 0x0- 4- (3- ph enyl propyl ), 2, 5-di hydro

apyrazol - 1-yl | - Nphenyl pyri di ne- 3- sul f onam de;

644- henzyl - 5- oxo- 2, 5- di hydr o- 114- pyr az

-yl) - Net hyl - N- phenyl pyri di ne- 3-sul fonam ~ de; 644 -henzyl -5-exp-2, 5-di hydro
-111-pyrazol - | -311)-N-tertbutyl-N nei hyl pyrame- 3- st df onam de;

(2-15-ret hyl (phenyl)s Ipyr|d|n 2-y1}- 3-oxe- 2, 3-
clihydro-1iPpyrazol - i?% ic acug, 242 &ﬁ 4et hyl (phony

F) 3ulf anoyl j pyri di n- - 2 gosnx»aa formy 1% ydro- Ill-py zol-4 - yl) NN
di rnet hyl acet annde; net hyl (245-teihyl (phenyl)sull anoylipyridin -
4.)x0-:2,3 -di hydno El pyM ; 0l-- 4-ypacetate; ethyl (4-benz51-1

45, [ et hyl (ti bouyi ) sul famoyl | pyriclitt-2- 1-0-2,5-clihydm 0
l'iipyrazot-3-yl peetate;

- hyl (phei typsul f at neyl | pynav 3- d ydroglt pyr & zoL\ gyl)--N nmet hyl acc.ttaa

2411, benzyl -. 1-, 15-tot hyl (phenyGs aa\i ) yly pyrpg - oko- 2, 5-di hydro-1
I'l1-pynzo --yl1)-N, N-di tnet hyl aeetnmde; 8
-(2-{5-fethyl (I phenyl'), stil f4nmoyltiyif 3w 1 FT -pynizol -4
-yl )propannic nethyl 34(2 -{5-[egi+tyl henyl% | arnoyl ] pyri din-2-yl -
5-nte awml -3 -0 Ko-2,3-diby dro- 1 apyr yeri‘bt hyl] benzoate; mnethyl
3- (2-154et hyl (phenyl ) sul f anoyl byri di n-2-yl | oxo-2,3-cli hydro- |

| T-yr-awl -4 -yl )propanoate; nethyl 1245-(tert-but yI sul
famoyppyridia-2-yl]-3-0ox .0 -2, 3 -di'hydro- | H-pym zol 4-yl (phenypacetate;

nethyl 2 -1(2 -{54e WHgLein(phenypsul famoylipyri di n - 1 139
5-net hyl - 3-ox 0-2, 3-d hyedheesehtsHB0 Rﬂlﬁ)rﬂe‘ﬂﬁy%RéBﬁZ@CbR”w[Z -

-{5-[ethyl(pheny9sulf ar mk%rdeﬁhed el'dl&/

- ~ R1 represents —W-aryl, the said aryl being optionally
substituted on at least-one carbon atom with at least one
substituent chosen from halogen, (C1-C5)alkyl,—(C1-

- C5)alkylene-0—(C1-C5)alkyl, —(C1-C5)alkoxy,
hydroxy, —halo(Cl-CS)alkyl cyano, —O(C1-C5)alky-
Iene—O—(Cl-CS)alkyl : —O—(Cl—CS)alkylene—
NR5R6, © —S8O0 —(Cl-CS)alky‘l —NRSRG and

- R2 represents hydrogen, ——(Cl-CS)alkyl —(C1-C5)alky-
lene-0—(C1-C5)alkyl, ~halo(C1-C5)alkyl,

—W—COORS, —W—C(O)NHRS or —W—C(0)—
NR5R6; W; RS and R6 being: as defmed be]ow |
1t being understood that:
n represents 0, 1 or 2;

Wis
(1) ——(Cl-CS)alkylene- optionally substituted with a

group chosen from —(CH,)n-CO,R5 and —(CH,)n-
(CO)NRSR6, with n as deﬁned above and R5 and R6
as defined below; or

(ii) —(C3-C6)cycloalkylene~,

R3 and R4 which may beidentical or dJﬂerent, represent,
independently of each other, hydrogen, —(C1-C5)alkyl, .
—(C3-C6)cycloalkyl, —(Cl -C5)alkylene-O—(C1-C5)
alkyl, aryl, —CH,-aryl, —W—OH, —W—CHOH—
CH,OH, — W—CO,R5, —W—NR5R6 or —W—O—

(CH,)n-aryl;



tit yl -5-0xid o- 11-1-pyrwl-4-yethyl] bonzna te ; U ethyl 342- { 5-1I

cyclopen tyl (nethyl)sul noy Ilpyr L{I11U 2-y1} -3-0x0-2,3 -diaydro- 1

1- 1- pyrazol -4-yl) - 3-pbenyl - propartoate; 6-(4 -betayi-5- 0x0-2,5

-di hydro-111- pyrazol - | -42- (benzy | oxy)othyll- N nycl opentyl pyri

di ne-3-snl fona[nide; 6, (4-betizyl--5-002,5d3hydm -1 TIT Scrazol -
(bi:511zY1 dxS)/ 1)1)34'cYcloPentYlPYriaiite-3-salfima- mtt ; 6- (4

- bet - 5-oxo0- 2, 5& t hvdi o-1 H pyrazol- 1 él&peln hydt ozt ypropyl ) pyli wi de; 6
-(4--bcml-5-0x0-2 ', 5- d|hydro- | 1-1-pyrazol - 1 - yl)-N

-cycl opentyl - N-( 2- hydr0| vet h ng - 3-suffonam
6- 0- ber rt y1- 5- oxo- thessgid 4y QJ)(/ Eﬁ‘# riiygbemo @ptiona dﬁy substi--
cl opentyl - N- (2, 3-di bﬁﬁé&xypr opyppyrl di ne- 3- sul fonani.i de; 6-(4-

benzyl-5-0xo-. 2, 5- dl&& 2 D%ZF%’& ol a%oﬁﬂlazlti\ll'éiylegétoﬁﬁn@eupN[z (clintethyl

ani tho)ethylipyridin
644- (cydopenrt yl net hyl()hcﬁieﬂxfrom Hﬂiy@ﬁ)aikjﬂ H-—p(ﬁ]aﬂﬁl)alkoly,

-)41-N-et hyI N-pl i enyl oxo 2,5 -di hydro
Hpyrazol -1 -y1)-N- . ]% ? - dr ox I yli- N nethyi
pyrriditte- 3 _ . sul Falathan éla%h fﬂé‘i]ér%“ﬂ Y- @'}/% Zﬁfﬁﬁ%oqsl aydro- 1
H pyraze |- 1-y1)- l\l—:ﬂ(ﬂiﬂ&d}b&lkmb@n prcxvaxéed] atpirhﬁnylﬁbymddlma% - sul

f onarni de; 644-benzy: laRyrazo |-

| clopeptyl - N—[(2R ‘J? ﬂi{%x ra I 3-_ sti 1f onanal de; 6-(4
-berayl - 5-uxo - sW d‘%f NEGPECSENL; j ¢ ydr oXypr opy
1) -N,, plionyl pyrl flidependesily dbeach dﬁer,&r}nﬂyogempeiﬁCﬂl-(Cﬁkﬂhy] pal lrani oyll
0 x0-2,3-di hydr olér'Ll @y_@yﬁhi%éw ) -3-pb 01154-N42,

trifluoroeth r opanat
. Y p?n tllloe form : ? the base or an amd—addmon salt,

2. The compound according to claim 1, Wherem R repre-
- sents —SO,—NR3R4; in the form of the base or an aCId-
addition salt. - : '
3. The compound accordmg to claun 1, Wherem R repre-
- sents —SO,—R4; in the formof the base orana01d addmon, '
salt.
4. The compound accordmg to cla1m 1, wherem Risa
. substituent of the atom in the f posfuon of pyndme n the
form of the base or an acid-addition salt. ,
5. The compound according to claim 1, wherein W is
(C1-C5)alkylene or(C3 -C6)cycloa1kylene in the formi of the
base or an acid-addition salt.

6. The compound accordmg to claim 5, wherein the said
aryl represents phenyl; in the form of the base or an acid- -
addition salt. '
7. The compound according to claim 1 wherein R repre-
sents —SO,—NR3R4; R2 represents hydrogen or —(C1-
C5)alkyl; in the form of the base or an acid-addition salt.
8. The compound according to claim 7, wherein R1 repre-
sents methyl; W represents —CH,—; and the said ary] rep-
resents phenyl; in the form of the base or an acid-addition salt..
9. The compound according t6 claim 1, which is:
6-[4-(2-chlorobenzyl)-3-methyl-5-oxo-2,5-dihydro-1H-
pyrazol-1-yl]-N,N-diethylpyridine-3-sulfonamide;

6-[4-(2-chlorobenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-
* pyrazol-1-yl]-N-ethyl-N-phenylpyridine-3-sulfona-
mide;



enzyl -5 o

3,5-dillydro-1H pyrazol -1-y1) - N-cy-cl opentyl - N- P- hydr oxy- 2- ( 1wdr oxynet hyl ) p
ropyli py-ridine-3-snlfonarnide; 6-(4-b cozy 1-5-o0x0-2,5-dihytito

-1H pyrazol -1-y1) - N-cycl opautyl -N4 (2, S) - 23-di hydr oxypropyl | pyri di ne- 3-

sul f onam de; 6-(4-henzyl-5-uo-2,5aydro- | Hpyraz.ol-1-yom 4(is,

2S) - 2- hydroxchClopentyIkyr|d|nc 3-sili Egnara|de

6- (4- benzy1l-5- oxo- 2, 5- di hydro-1 n- pyraz 1-y1l)-N41-

(di rnet hyl ar ni no) - 2- et hyl propan- 2-yl ] pyridi ne-3-sul fotiam de; 6-(4-b

V)N et iyl - ﬁ@a@igﬂ%@ﬁmﬁéﬂwﬂoﬁnm des-Upygro 41

{2-[5-(tert-but yPS@aEZpk (Propant- Wpsadize-3-sulfona-
3-di hydro-11-1- pm]@gol 4-y1}- 3- pheaylpropati oatc;

e

I3IT,
1H pyrazol - 1 y1) i

b iyoaapdt Iyl ppridine-1-selRwansee) | i de;
gs (I\:t belnzyl 5- llslxeth 265 (zmlm %ﬁyﬂg}}yﬁ«)xe -2,5- d1hd-I g
cycl opent n tdl i mam de
hydr oghl 0P| dey &O ?@W%Xlﬂgwﬁ diié-3 Sﬂf&lﬂs
cl opentyl - N. 43- (@i1 &:i et hyl ani no) propyl tyr fonanilde hydrochloride; in the
fonn of the bas44d2,4dickdorbleddyl)-dmetht-5-03b2 %ddi}&iruaceutl cal

ggrgozldé: ??Oﬁosﬁgﬂﬁ%ﬂg%%]gf }QP g@? ?ggg[ﬂéigl%r naceu g;I Iag a ccept abk
exctpient. 6-[4-(2,4-dichlorobenzyl)-3-methyl-5-0x0-2,5-dihydro--

1H-pyrazol-1-yl]-N, N-dl(propan-Z-yl)pyndme—B-su]-

fohamide;

6-[4- (2-ch]or0-6-ﬂuorobenzyl)-3-methyl 5- oxo—2 ,5-dihy-
dro-1H-pyrazol-1-yl]-N, N—d.lethylpyndme—3 sulfona-
mide;

6-[4- (2-ch10ro- -ﬁuorobenzyl)-3-meﬂ1yl 5-0%0-2,5-dihy-
dro-1H-pyrazol:1-yl]-N-ethyl- N—phenylpyndme-3 sul-
fonamide;

6-[4-(2:chloro-6-fluorobenzyl)-3-methyl- 5-oxo 2,5-dihy-
dro-1H- Iiyrazol 1-y1]-N N—dl(propan-Q—yl)pyndme-ES-
sulfonamide;

6-[4- (4-ch10robenzy1)-3-methyl-5 0%0-2,5 -dihydro-1H-
pyrazol-1-yl]-N,N-diethylpyridine-3:sulfonamide;

6-[4+(4-chlorobenzyl)-3-methyl-5-o0xo0-2,5-dihydro-1H-
_pyrazol-1-y1] -N-ethyl N—phenylpyndme—3-su]fona-

- mide; :

6- [4-(4‘ch10robenzyl)-3-methyl 5-oxo-2 51d1hydr0 1H-

“ pyrazol- l—yl] -N, N—dx(propan-2~yl)pyndme-3-suifona-

mide; . . :

6-[4- (2-ﬂuorobenzyl)—3-methyl 5-0x0-2,5- dlhydro 1H-
pyrazol-1-yl]-N, N-d1(propan-2—yl)pyndme—3 sulfona- '
mide; . - -

N-ethyl-6-{4- [4- (methoxymethyl)benzyl]-B—methyl 5-
0x0-2,5-dihydro-1H-pyrazol- l-yl}—N-phenylpyndme—
3-sulfonamide;

N-ethyl-6-{4-[3-(methoxymethyl)benzyl] —3-methy1 5-
0x0-2,5-dihydro-1H-pyrazol-1-yl}-N-phenylpyridine-
3-sulfonamide;

6-[4-(3-cyanobenzyl)-3-methyl-5-0x0-2,5-dihydro-1H-
pyrazol-1-yl]-N-ethyl- N-phenylpyrldme -3-sulfona-
mide;
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6-[4-(4-cyanobenzyl)-3-methyl-5-oxo0-2,5-dihydro-1H-
pyrazol- l-yl]-N—ethyl N-phenylpyndme -3- su]fona-
mide;

6-[4-(2-cyanobenzyl)-3-methyl-5- oxo-2 S-dﬂlydro 1H-
pyrazol-1-yl] -N-ethy]-N—phenylpyndme—B -sulfona-
mide;

N-ethyl-6-{4 [3 (2-methoxyethoxy)benzyl]- 3—methy1 5-

' ox0-2,5-dihydro-1H-pyrazol-1 yl}—N—phenylpyndme—_ -
3-sulfonamide;

N-ethyl-6-{3-methy1-4-[4- (methylsulfonyl)benzyl 5- |
_ ox0-2,5-dihydro-1H-pyrazol-1-yl} N-phenylpyndme-

~ 3-sulfonamide;
6-(4-benzyl-3-methyl-5-0x0-2,5- d1hydro -1H-pyrozol-1-
yl)—N—eﬂ1yl—N—pheny1pyr1dme-3-sulfonan:ude

6-[4-(2,5-dimethoxybenzyl)-3-methyl-5-0x0-2,5-dihy-
dro-1H-pyrazol- 1-yl]-N-ethyl-N-phenylpyndme-3-sul—
fonamide; ,

N-ethyl-6-{3-methyl-5-0x0-4-[4- (triflvoromethyl)ben-
zyl1]-2,5-dihydro-1H-pyrazol-1-y1}-N-phenylpyridine-
3-sulfonamide;

N-¢éthyl-6-{3-methyl-5-ox0-4-[3~(trifluoromethyl)ben-
zyl]-2,5-dihydro-1H-pyrazol-1-yl}-N-phenylpyridine-
-3-sulfonamide;

6-[4-(3,5-dimethoxybenzyl)- -3-methyl-5-0x0-2,5-dihy-
dro-1H-pyrazol- l-yl]-N-ethyl -N-phenylpyridine-3-sul-
fonamide;

N-ethyl-6-[4- (4-hydroxybenzy1) -3-methyl-5-0x0-2,5-di-
hydro- lH-pyrazol -1-y1]-N-phenylpyridine-3-sulfona-
mide;

6-(4-{4-[2- (djmeﬂlylammo)ethoxy]henzy} 3-methyl 5-
0x0-2,5-dihydro-1H-pyrazol- l-yl)—N—ethyl—N-phe—
nylpyndme-3~sulfonam1de -

6-{4-[4- -(dimethylamino)benzyl]-3-methyl-5-0x0-2, S-dx—
“hydro-1H-pyrazol- 1-y]}-N—ethyl-N—phenylpyndme -3-
“sulfonamide; -

N-ethyl-6- {3-methy1 -5-0%0-4-[2- (tnﬂuoromethyl)ben-
zyl]-2,5-dihydro- IH-pyrazol 1~y1}-N—pheny1pyndme-

- 3- sulfonarmde
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6--(4-benzyl-3—methy1~5-oxo-Z,S-dihydro-1H—pyrazol-1-
yl)—N—(3-methylbutyl)pyridine—3-sulfonar_‘nide; _

6-{4-[3-(dimethylamino)benzyl]-3 -methyl-5-0x0-2,5-di-
hydro—lH-pyrazol—l—yl}—N-ethyl-N—phenylpyridine—S-
sulfonamide; _

N—ethyl—6-[4-’(4-methoxybenzyl)-3-methyl—.S-oxo-Z,S-di—
hydro-1H-pyrazol-1-yl] “N-phenylpyridine-3-sulfona-
mide;

N-eﬂ1yl-6-[4'-(3-methoxybenzyl)-S-meﬂ:yl-S—oxo—Z,S-di—
_hydro-1H-pyrazol-1-yl] -N-phenylpyridine-3-sulfona-
mide; .. -

6-(4—{3-[2-(dimethylamino)eﬂ10xy]b¢nzy}-3—me-thyl-5-
0}_{0-2,S-dihydro—lﬂ-pyrazol—l:yl)-N-ethyl-N-phe-

. nylpyridine-3-sulfonamide; '

: N—ethy1=6-[4—(2-meth0xybenzyl)—3-meﬂ1yl-5-oxo—2,5'—di—
hydro’—lH-pyrazol-l'—yl]-N-phenylpyridine-S-sulfona-

N—eﬂ1y‘l-6—[4-(3‘—hydr0xybenzy1)-3-methyl-5—0x0—2,5-di'-
- hydro-1H-pyrazol-1-yl] N-phenylpyridine-3-sulfona-
cmide; . oo i S S -

6-(4’-be;pzyl-3—ethy1—,5-oxo—?‘,,fsz-dihydr'o%lH-pyraZol-l-yl)-
‘N-ethyl-N-phenylpyridine-3 “sulfonamide;

' 'N~Cﬂ13’1'-6—{4'-[4-'(2eméthoxyethoxy)benzyl].-3-methylz-»5-
0%0-2,5-dihydro-1H-pyrazol-1-yl}-N-phenylpyridine-
3_sulfonamide; - - : :

6e(4--benzy145#0;to-3-propyl-.’Z,S-dihydro-lH—pyrazdl—1—.

' yl)-N—:ethyl—N—phenylpyridine-B—sulfonas.ﬂide ~ hydro-
chlorde; -~ . .

:N+eﬂ1y1—6'—'[3.—methy1'—5—oxo—4'—.(2-p11enyltaﬂ1yl)-2,S-dihy- '
-dm'-lH-pyraznl-l-yl]—N—'phenylpyridine-?)—slﬂfona- '

N—ethyl-—-ﬁ-[3—methyl-5-oxo—4-;(Z-phenylpjropan—Z—'yl)-Z,5- é
dihydrf')—1H-‘py_razol:lﬁ-y_l*]_.—N—phenylpy.ridine_-B ~sul- -
fonamide; z mm. O ' o

N—'ethyl—6—[3—methy1-5-oxo-4-(1-phenyl’cyclo.propy])-Z,S-
dihydro-1H-pyrazol-1 ~1}-N-phenylpyridine-3-sul- -
fonamide;. - '
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6-[4-benzyl-3-(methoxymethyl)-5-0x0-2,5-dihydro-1H-
pyrazol- l-yl]-N-ethyl -N-phenylpyridine-3-sulfona-
mide;

6- [4-benzy1-5—oxo-3-(tnﬁuoromethyl)-Z,5-d1hydr0-1H-
pyrazol-1-yl]-N-ethyl-N-phenylpyridine-3-sulfona-
mide; '

'6-[4-benzyl-3-(2-methylpropyl)-5-0x0-2,5-dihydro-1H-
pyrazol-1-yl]-N-ethyl-N-phenylpyridine-3-sulfona-
mide;

N-ethyl-6-[3-methyl-5-0xo0-4-(3-phenylpropyl)-2,5-dihy-
dro-1H-pyrazol-1-yl]-N-phenylpyridine-3-sulfona-
mide; |

6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-
ethyl-N-phenylpyridine-3-sulfonamide;

6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol- l-yl) N-tert-
butyl-N-methylpyridine-3-sulfonamide;

(2-{5- [ethyl(phenyl)sulfamoyl]pyndm—2-y1}—3—oxo—2 3-
dihydro-1H-pyrazol-4-yDacetic acid;

- 2-(2-{5-{ethyl(pheny)sulfamoyl]pyridin-2-y1}-3-ox0-2,

3-dihydro-1H-pyrazol-4-yl)-N;N-dimethylacetamide;

- methyl - (2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2- yl}-3-
ox0-2,3-dihydro-1H-pyrazol-4-yl)acetate;

ethyl (4-benzyl-1-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-
yl}-5-0%0-2,5-dihydro-1H-pyrazol-3-yl)acetate;

2-(2-{5-[ethyl(phenylsulfamoyllpyridin-2-y1}-3-ox0-2,
3-dihydro- 1H—pyxazo]—4-y1)~N—meﬂ1ylacelam1de

2-(4-benzyl-1-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-yl}-
5-0%0-2,5- dlhydm -1H-pyrazol- 3—y1) -N,N-dimethylac-
etamide;

3-(2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-y1}-3-0x0-2,
3-dihydro-1H-pyrazol-4-yl)propanoic acid,

methyl 3-[(2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-y1}-
5-methyl-3-0x0-2 3-dlhydro 1H-pyrazol-4-yl)methyl]
benzoate;

methyl 3-(2-{5- [ethyl(phenyl)sulfamoyl]pyndm-2-y1}-3-
0x0-2,3-dihydro-1H-pyrazol-4-yl)propanoate;

methyl {2-[5-(tert-butylsulfamoyl)pyridin-2-y1]-3-0x0-2,
3-dihydro-1H-pyrazol-4-y1}(phenyl)acetate;

methyl 2-[(2-{5-[ethyl(phenyl)sulfamoyl]pyridin-2-y1}-
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-methyl-3-0xo-2,3—'dihydro'—’lH‘-pyrazol-4-yl)methyl]
benzoate;

2-[(1-{5- [ethyl(phenyl)sulfamoyl]pyndm— -y1}-3-me-
thyl-5-oxido-1H-pyrazol-4-yl)methyl]|benzoate;

methyl 3<(2-{5-[cyclopentyl(methyl)sulfamoyl]pyridin

2-yl}-3-0x0-2,3-dihydro-1H-pyrazol-4-yl)-3-phenyl-
propanoate;

6-(4-benzyl-5-0x0-2,5-dihydro- lH-pyrazol 1-yl)-N-[2-
(beduzyloxy)ethyl]—N-cyclopeutylpynmne—?)—squona-
mide; i

6 (4-benzyl-5-0x0-2,5-dilydro-1H-pyrazol-1-yl)-N-[3-
(bciinzylaxy)propyl] N-cyclopentylpyndme-S-sulfona-
mide;

6- (4~benzy]—5-oxo-2 5-dihydro- IH-pyrazol 1-y1)-N-cy-
clogentyl-N—(?: hydroxypropyl)pyndme—i& -sulfona- -
mide; :

. 6-(4-benzyl-5- oxo-Z 5- dlhydro 1H-pyrazol- l-yl)-N-cy-
clopentyl-N~(2-hydroxyethyl)pyridine-3-sulfonamide;

6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-yl)-N-cy- -
clogentyl—N (2, 3 mhydroxypmpyl)pyndme- 3-sulfona-
mide; .-

6-(4-benzyl- 5-oxo-2 5- dlhydro-lH-pyrazol- -yl)-N-cy- -
clopentyl-N—[Z (dlmethylammo)ethyl]pyndme- 3-sul-
fonamide; ;- .

‘6 [4—(cyclopenty1methyl)-5-oxo-2 S—dlhydro IH-pyrazol-

-yl]—N-ethyl -N-phenylpyridine-3-sulfonanide; -

6 (4-benzy1 5-oxo-2 5-dihydro-1H-pyrazol- l-yl)-N-
" [(R1R,35)-3- (hydroxymethyl)yclopentyl]-N-meth-
ylpyrldme-3-sulfonam1de

6-(4-benzyl-5-0x0-2,5-dihydro- -1H-pyrazol-1-y1)-N- (2-
methoxy-Z-methylpropyl)pyndme—S -sulfonamide;

6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-cy-
clopentyl-N-[(2R)-2,3- dlhyd_roxypropyl]pyndme-3-
sulfonamide;

6-(4-benzyl-5-0x0-2,5-dihydro- 1H-pyrazol-1-yl)-N-(2,3-
dihydroxypropyl)-N-phenylpyridine-3- -sulfonamide;
3-(2-{5- [cyclopentyl(methyl)sulfamoyl]pyridin-2-y1}-3-
ox0-2,3-dihydro-1H-pyrazol-4-yl)-3-phenyl-N-~(2,2,2-
tnﬁuoroethyl)propanamlde
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6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-cy-
clopentyl- N—[B—hydroxy 2- (hydroxymethyl)propyl]py-
ridine-3-sulfonamide;
6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1 -yl)-N-cy-
clopentyl- N—[(ZS)-Z 3-d1hydroxypropy1]pyr1dme—3- '
sulfonamide; -
6-(4-benzy1-5-0x0-2; S-dxhydro -1H-pyrazol- I-yl)—N-[(lS
25)-2-hydroxycyclopentyl]pyridine-3-sulfonamide;.
- 6~(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol-1-y1)-N-[1-
- (dimethylamino)-2-methylpropan-2-yl]pyridine-3-sul-
fonamide;
6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol- l-yl) N-me-
thyl-N-phenylpyndme— -sulfonamide;
ethyl 3-{2-[5- (tert—butylsulfamoyl)pyndm-z-yl]-3 0X0-2,
3-dihydro-1H-pyrazol-4-yl}-3-phenylpropancate;
6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-y1)-N-tert-
butyl-N-(2,3-dihydroxypropyl)pyridine-3-sulfona-
mide;
6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-y1)-N-(2-
hydroxyethyl)pyridine-3-sulfonamide;
6-(4-benzyl-5-0x0-2,5-dihydro-1H-pyrazol-1-yl)-N-cy-
clopentyl-N-{3- (dlmethy]ammo)propyl]pyndmeé -sul-
~ fonamide hydrochloride; or
6-(4-benzyl-5-ox0-2,5-dihydro-1H-pyrazol- 1-y1)-N-cy-
clopentyl-N-[3- (dlmethylammo)propyl]pyndme -3-sul-
fonamide hydrochloride; ; ;
in the form of thebase or an acid-addition salt:
10. A pharmaceutical. composition comprising the com-
pound according to claim 1 or an acid-addition salt thereof,
.and at least one pharmaceut1cally acceptable excipient. :



