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Field of the Invention The present invention relates
to thieno-pyrazole derivatives, to a process for their
preparation, to pharmaceutical conpositions conprising
them and to their use as therapeutic agents,
particularly in the treatnent of cancer and cel
proliferation disorders. 15 Discussion of the
Background The mal functioni ng of protein kinases (PKs)
is the hallmark of numerous di seases. A large share
of the oncogenes and proto-oncogenes involved in hunan
cancers code for PKs. The enhanced activities of PKs
are also inplicated in many non-nmal i gnant di seases,
such as benign prostate hyperplasia, famlia

[adenomat osi s, pol yposis, neuro-fibromatosis,

psoriasis, 20 vascular spoothrgelly ﬁgﬁferatlon
associated with atheroscﬁggosrsBéPéﬁguna y fibrosis,
art hri H-JHENBAREIRYEACERE PERY ATHESHREF LS ASfINASE INHIBITORS

stenosis and restenosis. PKs are also inplicated in

i nfl ammat ory condit |§A&%N§O; ?EEW#!TFB& cation of
viruses and parasit maj or role

10 n higld opthe lnygblionsi s and devel opnent of

neur OdegraBQﬁ&EhtV&vedilcS\Orre@%rsao tdnof9razdle @6RBNAL, to a process for their
r efp?ep%rg%gn tto phar cnalcaluc%%ésﬂglnsnc%m%rn&g% r eg nd%% %Flr V as "therapeutic

for” i1ist a
199@6“8 Paﬂ'S@afLy 1158 treamfipH §f enesr ged/es! alohfpframrell'w deisnases
known in the art as being inplicated in the growth of

CaQﬁ&%s%§L|§m§%Sq§V&ﬂha ki nases, in particular

found to be over-expressed in a
nunber die diefidneidne of pivisin Hingpess(PKelitis the Bglipeinel Nupetegs diseases. A
maps g@thazOs 1k, on@oééhé@%%&&bndb@@’lee vbIVRAMBIMHAnYcancers code for PKs.

anpljhle]cflg%gce 599, ne)é ggas_cl:_aerrﬁ)also waorhcat cdln n%ﬁgégrgr%gligk%?gige?arses, such as
amﬂei"ﬁn EasiPSYRTPIPEd. 4eraitial \ﬁmrﬁmp@@is @Wewﬁogwo filromatosis, psoriasis,

”OpatvbﬁﬂtaSsr‘nﬁ\édtmcéﬂ@dﬁk%@@ﬁds&@ate@%@ﬁ&ﬁer@s@@%@l@ @bnary fibrosis, arthritis
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i ncreased Aurora-2 e i cative of poor
pr gorr]noeéu onephrlds an&gost PIC rsszel?ros oF oK re%}?no& in bl adder
cancer rﬁ’éﬁs PEralse |Tﬁgl|cathtn| infla@aystost cangigans an® poie maitligatipn of viruses

13204 plray}@s2@!@5&@7%&3%IW&%EZQQ@MQ%Q%%O@&%&E%M Fevelopment of
gen{lr%\cIe E%quegge to Aurora-2 role in the abnorma

(9 orders..
cenfros ion'in cancer see also Ml ecul ar

Cancer Thep @petitli ¢'grenonBPK mathggtianingg® dignebul@tigny see, for instance,
Opicurrede@p@ion irdCHA@WGal Biology 1999, 3, 459 - 465, ,

Among the several protein kinases known in the art as being implicated in the growth
of cancer cells are Aurora kinases, in particular Aurora-2.

Aurora-2 was found to be over-expressed in a number of different tumor types. Its
gene locus maps at 20q13, a chromosomal region frequently amplified in many cancers,
including breast [Cancer Res. 1999, 59(9), 2041-4] and colon.

20913 amplification correfates with poor prognosis in patients with node-negative
breast cancer and increased Aurora-2 expression is indicative of poor prognosis and

decreased survival time in bladder cancer patients [J. Natl. Cancer Inst., 2002, 94(17), 1320-



2004, 14(1), 29 - 36. 5 SUMVARY OF THE INVENTION It is
an object of the invention to provide conpounds, which
wae@s0swbul in therapy as agents agai nst a hortT/@P2005/001021
di seases caused by and/or associated to a disregulated
protein Kkinase activity and, nore particularly,
Aurora kinases activity. It is another object to
provi de conpounds, which are endowed with protein
ki nase inhibiting 10 activity and, nore particularly,
Aur or a ki nases inhibiting activity. The present
i nventors have now di scovered th one I
¢ hicbnGe' 74828 EEERDBIMILS 2 SR d" (e AUATP\EYSPHRS BBion in cancer
ar ece adoveldcwdr tangr dta@apeutdsn2®e, 2n$HShi §95regd ot Qhirt. Benet. & Dev.
Qo@ﬁng{?gkb@ases inhibiting activity. Mre
ecifically, the conpounds of this invention are
useful inthe treatment of a 15 variety of cancers’

sincluding, but not |iSHMMARY OF THEIRVENT@N Such as
bl adder ,, ipgr? %c’t o@tﬁ% %Oentio#{odﬁigi)(de JoinY)@Jnds 'M&Q rare useful in therapy as

i ncl udi ng cancer esop %

galBeT} A ¢ fisietaifyﬂ'sesaeiicqa@%&d 5 et dp Aigeauiated prote
t hykmesedgetiyty @sd atoes, pagtiediayk Arprai kimebaschicily. squanous cel |

CarI’tcg Qcm?er objgﬁ@n‘FBQQ %nli&)uﬁc}émﬁigh Qife Jnﬁmla%itq plrdté?re@ig:%e inhibiting -

i'ncl u acute nphocitic ,I eukem a, acute
10]. yﬁﬁWﬁbi”tﬁ‘sWPr@ PRREHRSHi A&VOFBK‘E%SIGF I biRhHY
T- cel | - Tyerplessra invéioctg kiave soul ylsth@amhanmmezaierhdewizbln cempounds,
| ygﬂ@@%atnv@?ﬂhé%of‘:ﬁg End%@@@%ot@ﬂ%n% K ﬁng%ctivw'r@ ROARora kinases
opoietic tunors of nyeloid Iineage, "i ncluding

acmhé"t‘ﬁﬁact'c"ﬁr oni ¢ nyel ogenous | eukeni as,

nyel odymieasdebiﬂcaliisymnjc@nmum*sobf pmis)nweitiorcyitei wsefueinkeariregtment of a
ggrrel‘?]y gffcaqgég iii%iiié{iii@' bu@ L& Qinthed kI GatibRg sﬁéhbésoﬁgJo‘ép Heast, colon,

osarconm; tunors of the central
pe#ldﬁ?i’ei"é’i ‘Li’i‘ér‘i)%‘t?éngssy?i' &7 RSN Tt FP 28 St PYRA GO Vary: pancreas,
‘neutoglatiastcemm, tigldidmproatatk, saduweshino negydingt lseramoustosed, carcinoma;
' n%%rlr{gtbagetig‘?&mggpiymgi%los%w%udﬁisnéﬁ(%igrEUQQ%@@I’\OCI’(!C leukemia,

ost eosar coma ker a

t hypFe HmPBcibl'aiSE‘u'F%i‘iem@aﬁéé‘F'V’ﬁmf"ﬁaﬁﬁg PR AN b&g‘pF%“a non-
20t hedokgyn’ sri@ihﬁhoﬁfa i cahgmpaoner and kurkal'e ymphonteh @ematopoietic tumors of

t h?rg)e@dl %a |ﬁ<9i.liénlm Qéute QE@'dhto%rcaﬁikl@&en&ﬁei%@xemiatsh myelodysplastic

no- pyra ivatives are al 50 ‘usef ul
t r SHISREM angﬁ)r%ny@lgwt%teykeérfia tyeqrs Ofﬂ%ﬁnci“ig?%if)i'% includlng fibrosarcoma
di 364 demsorsuedcass, timdirs iohsteanmeal denpagphepal oetvatse system, including

hy %@t‘o%&tgr‘%g %eurogig'ét!:rh?l gii§rQa @9@ %ngﬁi’gﬁ'lla§’ oty ltih‘r%pas 'irﬁiuijii'ig melanoma,

psoriasi s, vascular snooth ce
2"pr SETPePat F%ﬁ‘ioca&g@%i LEEEAFPR AEREFBEC PEMEUPYM, keratoxanthoma,
pultrwm“tafbuicuiarbasrmsnaﬁd Kapdshy datdosiagl oner ul onephriti s and

pOSt S%gltgﬁt‘b Z&Eﬁggglcﬁ’ ﬁ@aﬁ@%&%@é}%ngses%ctﬂé drb@.ﬁlalti)fn of cellular

inafirs resent i nventi on g ?
a mEtifgergoT Srese fii*eéaﬂfﬁﬁ‘ec@”i’atﬁ%?fie flsp 45y Bp & ’(‘Ei%fi@ a variety of
cau&e%dmwmnﬂ/aamaaganm adsedomirsfan@n rahipe rpesbtapr dprirplasia, familial

30ki %an%ma%sigppgi%géé,Oize%%f%rfngésg?%gaééigo\;agaﬂar smooth cell proliferation
associated with atherosclerosis, pulmonary fibrosis, arthritis glomerulonephritis and post-

surgical stenosis and restenosis. ' '
Accordingly, in a first embodiment, the present invention provides a method for

treating cell proliferative disorders caused by and/or associated with an altered protein kinase
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activity, which conprises admnistering to a manmal in
need thereof an effective anount of a conpound of

wo eoosore211) RNY NH OS (1) O NH R11 RZ R3pCwEBI065/001021
5 Ris an optionally substituted aryl or heteroaryl
group; Rl and R2 represent, the sane or different and
i ndependently from each other, a hydrogen atom a
strai ght or branched Cl1-C3 al kyl or a group - CONH2 or
-CH2ZNR R' or, taken together with the carbon atomto
whi ch they are bonded, Rl and R2 may forma C3-C6 '
cycl oal k L. roup; wth the proviso t hat at | east one
of a‘it'vngn?r ﬁg StHRANINHRG & R PATEgdR neaddreolan pfechgpmount of a
R' reprogsestiormubél) same or different and independently
fromeach other, a hydroggn atomor a straight or
branched Cl1-C3 al kylRQra o/ﬁ\laken together with the
nitrogen atomto whic Honded, Rand R' nay
forma heterocyclic ri la N( r NO 1 N( N
-NOr- N -\Nwherein Ri s g hydrogen atqu
astrai ght or branched Cl1-C3 group; 15 R3 is a

hydr oxy, cyano, straight or ranched Cl1-C3 al kyl or
Cl1- C3 al koxy; or isoners, S, carriers,

nmet abol i tes, prodrugs, and pU@J'.ceutlcally

accept abl e salts thereof. ‘ ,
PCT/ EP2005/ 001021 The above n® .
of cell proliferative disorders catsegby and/or
associ ated with altered Aurora kinas€s activity. In a
pr elvearsied enbodi ment of the nmethod descri bed above,

5the cel lR%ra‘ﬂlolpﬂco%[alﬁtsbys%tu%dséw grenreterosa l?r% cer. S SpeCI fic
types of _cancer reate 'ude carci nomg,
squarmusR1c@1 | Rz represent, the same or different and independently from each other, a

hydrogen atom, a straight or branched C;-C; alkyl or a group -CONH, or -CH,NR'R" or, taken
together with the carbon atom to which they are bonded, Ry and R, may form a Cs-Cqg
cycloalkyt group; with the proviso that at least one of Ry and R; is other than a hydrogen atom:;
10 R' and R" represent, the same or different and independently from each other, a hydrogen
atom or a straight or branched C4-Cj alkyl group or, taken together with the nitrogen atom to

which they are bonded, R’ and R" may form a heterocyclic ring of formula
Al -0 (0 )

(:—N<:::>b (’ N N——R”.

wherein R" is a hydrogen atom or a straight or branched C;-Cs alkyl group:
15 R;is a hydrogen or halogen atom or a group selected from hydroxy, cyano, straight or
. branched C4-C; alkyl or C4-C; alkoxy;
or isomers, tautomers, carriers, metabolites, prodrugs, and pharmaceutically
acceptable salts thereof, '



carci noma, hematopoietic tunors of nyeloid or |ynphoid

i neage, tunors of nesenchymal origin, tunors of the
wa@emsnado2and peri pheral nervous system nel anoP@l/EP2005/001021

sem noma, teratocarci noma, osteosarcoma, Xxerodernma

pi gment osum ker at oxant homa, thyroid follicular

cancer, and Kaposi's sarcoma. 10 The present invention

al so provides a conpound of formula (I) NNYNH OS

(1) ONHRLI'"):)-R R 2 3 wherein Ris an optionally

substituted aryl or heteroaryl group; Rl and R2

represen the s ifferent .and i dent

from eacth ST meged b%)?d?%t@gﬂ oéf%'rﬁro" ‘?? g’?ijﬁ?rs ggused by and/or

br aasheateChittCatesd iytoraiinagegarativip. - CONH2 or - CH2NR' R’

or, it #kRRrred QHBEMNAEN O 1B AR dCREDD Q:to%n tﬁ@cMr&#ﬂarétngﬁlsorder is

are bonded R, and R2 may forma C3-C6 cycl oal

gr ofp* *With the provi so that at | east one of Rl and R2

§s other Sedstin typehyad roegren thet omay beRtreaderd inRUder epeies@ntsquamous cell

t:‘ﬁca?@rﬁ@?’naorherqmg&%tr@%mcﬁggf h?gﬁ@%p%ﬁ%ly !uﬁeragén t@rﬁ&g of mesenchymal
0 er

g t or branched
Q1 B WSRO 6ol AR PO HEFOH (- tho TRECY By ctpminoms
at ot@fatt@arcmommsmsetrm aereddnromded\entmm kfRatorayhofnar tiyraid follicular
het e4ne&ydikGp 5g,pgargbfmaf ormula 4 WO 2005/ 074922

CT/EPZO 5/001 /I N\ --N-
(aher ei n %e' p"fs§nta\nvﬁ(}td’P 8518 rolgg)%srﬁ Cé’lmpﬁlgldl"é OWB @r

branched C1-C3 al kyl_ group; Rﬁ is a hydrogen or

hal ogen atom or a gr% d from hydr oxy, cyano,
strai ght or branched 1- C3\al k F or Cl-C3 al koxy; 5
or isoners, tautoners,Ocarri , metabolites,

prodrugs, and pharmaceuticaldy gacceptablig salts
t hereof. The present inventi al so i ncludes nethods
of synthesizing the thieno-pyfazole conmpounds of
formula (1) and the pharnmac ical ly acceptable salts,
as well as the pharnaceutF%aI nposi tions conpri sing
t hem R+,

wherein

Ris an optionally substituted aryl or heteroaryl group;
R, ‘and R; represent, the same or different and independently from each other, a
15 hydrogen atom, a straight or branched C;-C; alkyl or a group -CONH, or -CH,NR'R" or, taken
together with the carbon atom to which they are bonded, R, and R, may form a Cs-Cs
cycloalky! group; with the proviso thaf at least one of Ry and R; is other than a hydrogen atom;
R' and R" represent, the same or different and independently from each other, a hydrogen
atom or a straight or branched C4-Cj alkyl group or, taken together with the nitrogen atom to

20 which they are bonded, R' and R" may form a heterocyclic ring of formula



10 A nore conpl ete appreciation of the invention and
many of the attendant advantages thereof wll be

wo e@diof4p2nbt ai ned as the sanme becones better uPOEEB1008001021

by reference to the follow ng detailed description.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 15 Sever a
heterocyclic conpounds are known in the art as protein
ki nase inhibitors. As an exanpl e,

2- car boxam do- pyrazol e and 2-urei do- pyrazole
derivatives have been disclosed as protein kinase
inhibitors in the international patent applications MD

01/12189, WD Q1/12188, 02/ 48114 a 02/ 7
all in th of t cant
blcycllc conpounds conprl ng pyr zoI |et es and

possessing kinase inhibitory 20 activity have been
al so disclosed in WD 00/ 69846, WD 02/12242,. WO
03/ 028720, WO 03 097610 as as in W2004007504

and vnzome i catl” rels—ple'ct ively claining
priority from 0/ 396 4 of July 17, 2002; and US
60/ 398, 121 of July 25, 2002) all in the nane of the

appl i can"t’ hergingR| s @ hlyﬁﬂfo%ﬁﬂtcﬁtqm e straight or branched Cy-C; alky! group;
5- pheny| Ryus 4 bytydget bi lesap22i3me} pyioagz Sdieted @bin\drb}esyads, Rtraight or

aI Q4 HQ&"@-(': nd"tgng C, %5?@% as synthetic internedi ates

for the preparation 0 re conpl ex heterocyclic

st ruct ur@siSOEes, ﬁ@ﬁ%‘?et’%dca?fﬁerfvbﬁ@fa@%@t ePreqiygsChasd eharmaceutically

12 BgcciBeabictBbs hd@&7) . The conpounds of the present

i nvent i f f.or nul a

of 1 he"'ﬁfﬁ%ﬁﬂ”%’*ﬂ@%‘d@%g@%ﬁtg@g%t@“ﬂgf 4EPEkRy o P pyrezoie
speCMPPAr |9 el fanddthe r@ﬁ@taﬁeut'@“mcmleo?atezzs well as the
PCTohEfRZ06.5iE4 0dBkitionshemeasmaanends of formula (1) of the

10I nvent i Wma@\égmaé% raqFr[eélétBn Bﬁt'%PRClen% n??ﬂugretnﬁg attendant advantages

t heref ore exi st ndi vi d tica

r acdBHPY Wi Bet TGrtly OBta'ne%a%my SBTH é?comew@tteé undegRee |b§|rn‘greace to the
maj falbbiviny detbiledriescaptionhe two optical isoners, which are '
all to be intended as within the scope of the present
invention. 5 Likew se, the use as an antitunor agent

of all the possi BESALEBRESCRIETION QETHE INVENTIONr es and

150f bot h Sehealmeteabnlic tesoand atd‘!ﬁoxprhﬁﬁtfé&ﬁt@sltptdf@l kiyase inhibitors.

acc}%pgr@belxgm;g o?QEr%S)%rn‘ﬁo%ﬁ(fzglgt Q‘n?r Wu?eﬁi er{a? er ea%nva{?ves have been

pro-drugs he co
wi (FFPRSEHRS RERtBpeinagst in n?ﬁ@rﬁané%wternaﬁwhwten aPPERigpuye 01/12189,
ar evany1ziegale ntz/hgm bended @mrpo) Bidis thewling bf theb@aeaat itsBe

aCtF'u¥e% BWGW&om \I\:E oqr&)g'f néﬁ‘@cgﬁ%ﬂ% Qneg %rg;é) ?e lﬁl%} klnase inhibitory

VI VO, cases

20f o PRY! 'ty @a\@h bgegr 739 §'S?i‘b°*ﬁt’ éfhﬁY%toé@&@sV\&p?@z%ﬁcW% & 028720 wo

Wi tofoaratihiss walvenin aro20b@blee £xi \WOR01g01 N 4@ @Pplchtidhd Wdkpectively
OF RGPS RF MY d3/388674 dr 907, 2002; and US 60/398,121 of July 25, 2002) all
in the name of the appli‘cant itself. '

In addition, 5-phenylsulfonyl-thieno[2,3-c]pyrazole derivatives are also known in the
art as synthetic intermediates for the preparation of more complex heterocyclic structures, as
reported in Monatshefte fur Chemie 128, 687-696 .(1997).

The compounds of the present invention fall within the scope of the general formula of

the aforementioned W02004013146 but are not specifically exempiified therein.



As such, unless otherw se provided, when only one of
the following tautoneric fornms 15 of formula (la) or
W@ biwp/or421 ndi cat ed, the remai ning one has sti IPCT/EPh)GS/OOlozl
i nt ended as conprlsed wi thin the scope of the '
inventionn H\NHNNI-1 RYNZYN OOSS (la)
(Ib) ONHONHRL~~, \ R- RZ/ R3 R2 R3 In the
present description, unless otherw se specified, with
the termaryl group we intend any aromatic
carbocyclic ring systemof 1 or 2 ring noieties,
ei ther fused or linked to 20 each other through a
si ngl e bbWcEeTPeyds REfaRde () Alcthadiveriop gteyasymmetrig garbon atoms and
- naphthbigloredsxisbbpieniyilal opgica ipmers\is r’écdrﬂ‘l@m&ﬁél‘d&or as any other mixture

het &{]rr%ﬁglyé a Wijo ltp%ﬁ&% SR o Qﬁﬁ%l IS%I’ITE%t b &CQ{"e ol & o rggndfed as within

an op t1ona ehzocondense
6 n%ﬁﬁ@?@afth%?fe?e@bwn@w th from 1 to 3 heteroatons
sel ect edLiew@ag thl, ud & aD.anbtuME 3805/00 &# 922 possible isomers and their
PCTAG%P %9'9? élpdogf%%ﬂ’l thé\?‘%talb!ﬂrgsténg%e E)(haarmac%ﬁtlcglry al?:g tp?a&%‘% 3/ -precursors

accor di
f or F%ﬁgvdsgﬁ@férreddy 25 arwdrugigmfyzei qqmpour}gy pf‘ fﬁmpr{mare also within the scope
pyrmdﬂqr@ﬁhmmkmdalyl i m dazol yl , thlazolyl |
Ipf’]g:i]h: ?fzﬁlr)élrlJ r h chYa’lenHygc%ﬂze%le%rppo% Xs gv?%ﬁ;r?l!’eése the active pargnt
1%h|@WWPmmr ﬁ%EW?W%WNWVWPSO|ndoI|nyI benzoi mi dazol yl , |
"~ qui nol i Nykasek SOELEAPbUNE Imay kxidt latdut’o'h@ﬂ@iob%s,, eéchﬁ&ﬁﬂyl:ontemplated
g g'aaslztiéaﬁtqtlr{du ! a%]ﬁ(l:nhth]grhgigtl w*w?tﬁer eang&eod@brt&i%L?r)p)&ed\?@inantly in one
i nt®d any of the groups such as methyl, ethyl,

n- pr opylas sluStQ[Dﬁl@s&ydther\HEé Po%dad, @hdrooRy), onB‘opﬂw@mX\Mn@fédtomenc forms
I Soo?ﬁ‘oQBQIéylaHJV{g )is ﬁwggatécerthrg rlg%lagggn a omthVFf‘o L ﬁ,qg?cﬁas comprised

fluor di'hé™a
teﬂwwmﬂmﬂﬁo%yﬁﬁﬁdWRVP“me i ntend any group such as
cycl opropyl, cyclobutyl, 10 cyclopentyl,or

cyc”bhﬁxyl ’/N\NH R\TT/N N\N
\

0 — 0
N S
(la) (Ib)
o) NH o) NH
R, Rt
R, Rs R, R,

In the present description, unless otherwise specified, with the term aryl group we

intend any aromatic carbocyclic ring system of 1 or 2 ring moieties, either fused or linked to

20 each other through a single bond, for instance including phenyl, O- or O-naphthyl or biphenyl
groups. “'

With the term heteroaryl we intend any aromatic heterocyclic ring which may comprise

an optionally benzocondensed 5 or 6 membered heterocycle with from 1 to 3 heteroatoms

selected among N, O or S.



Clearly, as these sane cycl oal kyl groups may be forned

when R, and R2 are taken together with the carbon
war@snre2nhi ch they are attached, cyclic spir oPCT/EP2005/001021
. conpounds nmay be thus obtained. Just as an exanpl e,

when R, and R2 together forma cyclopentyl group,

derivatives having the follow ng general fornula are

herewith considered: N YNH OS ONHR 3 15 Wen

consi dering derivatives of fornmula (I) wherein R or

R2 represents a group - -CH2ZNR R* and R and R' are

li nked together with the nltrogen atomto which they

are att Nehégiting gxasipie 3 | heleraapll §fues apwydingetot figdnvention may thus
- or we ckea sor pettantd) @y@H N @yakinfl, oFyimilday |, durebzigg idlyl, imidazolyl, thiazolyl,

exa;@&klga_@ﬁﬁﬁ@ﬁ%hg -b)&&)lyﬁ’funﬂ hg?{ﬂﬁﬁ)g dpa%ﬂl? lsF\?a:/:‘él If a/é%zolyl, thienyl,
as ‘?%‘Z%'P'FM' dSHRAPnyl PenzavTdaelyl| Aol 'Soéwn%@gnﬂ%3ﬁﬁwlﬂg1-Phenvl-
4 he1 polthawiinghdgeneeal fornula formula are herewith

consi dergg. 05/ P .

Const et i, 9 AR ARG CE, TRROLOOIIRY |l i
cl eHPURSGUETRS nagivl. |y, WﬁPSt'-H%PFOPHé“@Wcﬁﬁ%BS ”@FOPP%Yr%ﬁ sgPropoxy.
(1) of whiethe rwfernélbgaa athewEh@nae flerihg eRlodig, Brbdine or iodine atom.

pr a et erei, e
LSRR nP ol Shey e Bl Sy SRt ShCLERAELS, g
1%ec%§@@¥%ﬂ9“§ﬂﬂ§*ﬂtuted by at |east one of 5 t he ,

groups Role@dasRBedstiamb ciySoatky f greupe miay foe Gsimby dh@gRNand R, are taken
Accgéeq ngtLQh ?boqeam (ﬁ%@hl&\r @ngy gr%dattgawega cy@iﬂyspﬁ‘)ct c&nt{b%unds may be

abo eteroary
thus obtamed Just as an example when R1 and R; together form a cyclopentyl group, .

derivatives having the following general formula are herewith considered:

Re _N_ N
\”/ z \NH
o
A S
O NH

15 ;

When considering derivatives of formula (I) wherein Ry or R, representska group
-CH,NR'R" and \R' and R" are linked together with the nitrogen atom to which they are
attached, heterocyclic moieties may be thus formed as per the general formula. Just as an
example, by considering Ry as hydrogen and R, as a group -CH,NR'R" with R' and R" linked'
© 20 together so as to form a pyrrolidinyl-1-yl group, compounds having the following general .

formula formula are herewith considered:



may be optionally further substituted in any of their
free positions by one or nore groups, for instance 1
wo 0008/0gte2ps, sel ected from hal ogen, nitro, cRCDBR3005/001021
cyano, al kyl, polyfluorinated alkyl, alkenyl,
al kynyl, cycl oal kyl, cycl oal kenyl; aryl, heterocyclyl,
al kyl - heterocyclyl, 10 heterocyclyl -al kyl,
am no-al kyl, am no groups and derivatives thereof such
as, for instance, alkylam no, dialkylam no,
aryl am no, diarylam no, ureido, alkylureido or
aryl urei do; carbonylam no groups and derivatives
t hereof such as, forRins¢hnceN f or nyl am no,
al kyl car bonyl am no, aMenyhNedr Bapy| ani no,
aryl carbonyl am no, al kgxycanbonyl am no; hydroxy
groups and deri vatives©t her uch as, for instance,
al koxy, polyfluorinated alk ,saryloxy, 15
het er ocyl yl oxy, al kyl carbony y, aryl carbonyl oxy,
cycl oal kenyl oxy or al kyl i dene ninoxy, car bonyl groups .
and derivatives thereof su I nstance,
al kyl carbonyl, aryl carbonyl; aﬁkoxycarbonyl
aryl oxycar bonyl, cycl oal kyl oxyca ’ ‘anlnocarbonyl,
alkylan1nocarbonyl di al kyl a ylh sul fur at ed
derivatives such as, for inst@nce, 30,
aryl t hi o, aIkyIsquonyI, a;ilz?IfO' alkylsulflnyl
aryl sul finyl, arylsul fonyl oxy, Aam nosul fonyl, 20
al kyl am nosul fonyl or dial ky nosul f onyl . In their
turn, wWweaswests t@@ﬁo@@ﬁhs&ﬂe@r tleaéCJRIII@cf mﬁmﬁaﬁp@c\bﬁlpounds of formula (1) of

1t t I tut
SuQﬁe ln%./éjnt En grenﬁgragerlz @8 preF Snﬂcs% a g\% %ﬁﬁ%ﬂ@@& referred to as

or emsn
mﬂem@/ romt@mherewthﬁmﬁﬁéertearqﬁpaﬁ hagkssefily sUbkidxyd fpyradiggst one of
We thé1§reisd, R, A ag.wh.@melrfwéraaomwbg&d any strai ght or
“branched Cl qk or
Fifhe

‘conprehéﬁﬁ?@@ T H&* A1 “N” {m QEﬁmﬁgmwgﬁw'WVEFmawlwowm
al keayypegrrdensdy @ﬁ@?rap@@w@ém‘p@nyﬂf ﬁ‘glr fred presitions kpyscme@utnyle groups, for

SeGnduHcy 11, to%egrbupbuieEQctedWro@xeﬂélé/den Ritro, R@¥ky, cih‘n@l«gl}@/?()bolyﬂuormated

I Soék%}]t oﬁgé{ﬁyl Se@yrtyﬁt c;ic}éﬁlk)tlle%tyg}@a[%ﬁg%ﬁ ar{] g}%peér%{:%cg)ﬁ alkeslfheterocycly!,
10al WW’CV@WW aiBing- ﬁ'ﬁén@!ﬂlnmmoe%ar@tMVW@ethgp@mugregs for instance,
anyalkyldhsal Usidk@enisd, I aly@hRtnoor de’l;llarﬂFﬁBedJngd C@Ikﬁbr@@@)’l}r O4rylureido;

?l Ec:ég%réyn%w?our)gsggfoeb@ﬁ’diarlvati/es tgerer}ceéu énﬁr 1nstar¥ce formylamino,

perwl@hyponyhmnylkeny@@rhwgam|no;|_arylgaprb@.y‘gm@py@imxycarbonylamlno hydroxy
butgydupé an@@é}hytméé thefé@%éﬁab( bs, fanektdlRe AIHOK)Q pol\ﬂdbhnatté?iealkoxy aryloxy,

t f
L RN B2t Bl Tt il Sl greeminoe
as catbowd gefeps Red derwnfe/eéutwembﬁ@hmafpr orstanbsy chikgligerhorat @rvicarbonyi,

1 s Akerlcaeed, kaylonl:d-d&fnklnQ/cﬂ)ﬁﬂﬁ&y%mwa%mm{)@eﬁbdnﬂsElﬂﬂ&ﬁmocarbonyl
trlfluoroneth

2. éiaﬁwlﬁ n]pfarb Esletsh{/tllratecllJ geﬁn%v?sr Is¥?hucﬂsoé?rh&§§?nce alkylthio, arylthio,
1, 2kgisdiondr oetylsylfonyll, Blkils@ing, 3-ahdsubiidluorojskitspyidxy2- pminosulfonyl,
7oan@|k9|ta.ambwﬁ@nyn Wotalmyltamomsm heterocycle, heterocyclyl
or heterogcyclic we al so inten
e oc oIERL At 4 et B B B B ChI S PRl S BBl Moy be furer
encorgiategibn gneagromeg ¢fhe ai@erhentiered@yebs.c gr oups al so

known as heteroaryl groups, either saturated or
partially unsaturat ed,



with from1l to 3 heteroatons selected anong N, 0 and

S. Exanples of these 4 or 7 nenbered heterocyclic
wQ@e@apsvazr e, for instance, 1,3- dioxol ane, pyrBOI/EP2005/001021

pyrrolidine, pyrroline, imdazoline, imdazolidine,

pyrazol i di ne, pyrazoline, piperidine, piperazine,

nor phol i ne, tetrahydrofuran, hexanethyl eneimne, 1,4-

20 hexahydr odi azepi ne, azetidine, and the like. Wth

the term cycl oal kenyl we intend any of the

af orementi oned C3-C6 cycl oal kyl groups further

conprising a double bond such as, for instance,

2-cycl owmtn@q}te@ ?Ikyl oBalk%X/@‘P%fb\@?lp@ﬁd lmgﬂss otherwise provided, any straight
- 1- %YQJaﬁ&T@X@WC}aM!/I,or %mwcdr@ipeh@aae donydrehensive of the aforementioned C;-Csy

3 C gll ocr)lg é)%/sgroqp¥ ahd lso f%nﬂ)%lh F?utg lsgmt léec%\:tﬁ Qe?t butyl n-pentyl, n-

ear
V\:h ihekyl, mam@xh d89-bumzy, ﬁé%Wt‘PXM dpt-PREY - a%f‘tYéPX& d‘rﬁ%ﬁ?xﬁ’ ea“ﬁ ﬁﬁé'ke

ssuch as ,ng‘hothe Ité}ﬁnt @m@,or@y@hwg}dgylml ikaehg, u&hreyé alnkylise provided, any
het erag%{gt %lr '%B(%r bran hlfg%lct-Pf ken@lré/r a%%yl 8%@! s& hka\éI 8?(¥1$tance vinyl,

ende
corﬂ)&d\mt wrmw yORf@le"r et of ?'@H‘ﬁ@ﬂﬁ@e@ia@w é‘e%G@WV\ﬁN@M' ﬂ“rfé)? propynyl,

derguigy, poRtyhy@hex/Ag, aaﬁtheamanpl e, the term | ,
al koxy-hy t% rocyd%ﬁluorl %gs?t an%l%o&( |néfer],]teatrnastgg1 ht ?rrbranched Cq-Cs

. branche ro
‘ 10f uratkinlear akm{ygrcpqpms@dng)ﬂeMeRWren\,\m@pénaﬁ oa¢ R)SHrogen atom is replaced by

hetﬂ@érﬁey&&rﬁs angh a9 faJ Iﬁ@t)éb/ceaRrﬁiu&&m@tb@veuﬂld;ecﬁm@»&dy 2,2 2-trifluoroethyl,
he C X

het V\go%@%ﬂr%ﬁ gﬁvq&naéfﬁorog ¥I’t ‘Lfggé}ég%el}flk ;yro LQOIa rlg tt?e lik&

The t er Withptharterac eeieioevalel Petareevsist afbh%ie@%cfcsgré%f“’ﬁc%%" intend an

Saloﬁoﬁonﬁg/ﬁm%%n&@eﬁ B Qo f7%éﬁ1be@éokﬁ4téro@76lbaher&a|ehGonﬁ)@dsn{gOaromatvc

nathg{,eéocy)c;hé rﬁgp S otk%ov(\:/)n as he eroary(l: r%upsI e|therr ga%.: %gégrsbﬁmlw%nsaturated

is \Apthzfxpmﬂé@@m@éralaﬂoyﬂs a@%féﬁﬁitaﬁ@r‘@’\‘ ®and %tbl e
phar miC@)J&fh;Q@d bty the V\Qr270915#19&6@E&eB@H|EB%Q§H5é|@OidBZHStance 1,3-

pt abl al.t th
pr é:léOé?]l?n %&rgﬂt ﬁ)yérﬁfjddne p\brrohrbe eer| azo]::{\e r%daczgm? uﬁgrgzo%met tEJ?razonne

or PRetdm ¢ a@firé"nﬁExamrPéS““éf staff,ﬁﬁycifﬁéﬁa@anl'@%%”dée“ﬁf”é‘e 1,4-
7ohyd1%%9&r@cméz‘épme f&\iéimbréhmrfé nkehydr oiodic, nitric,
car boni ?Ng W fté'lrfj?af)f Iggﬁenépwgﬁ?en%r 6 o{f‘%e afﬁp‘?@ﬁt%ﬂéd %t 6 cycloalky!

organi c cted fr
cy croas iftat icemprisngnaitdogble 2pyd éthpPﬁatfPrc '”Sﬁé?eer%fé/%?ei“@“ 1y, 3
5 Q@&l&ﬁxﬂéh Hl?yl mﬁclcﬂ]@kefncnnylcz GhiaEses1-0f 3-0/cBaBien-136 blStne like.

exanpl e l¥\h ekll § that roup which name has
trifl uo fjtﬁe 6?06@' 101rs”cg13r t’gd@ecs ille maa e apy % p

. 25g| w@grnn@ntlfleac@a @, careopite, namag tsEe €S, @Ft'?ﬁtif‘ce agskloplsiiakyl, aryialkyl,
9' %%F&Wlﬁblkymlk@ltrﬁo afrWéI@V br@lialkpbé(yu\élk@cl;artﬂ)‘ﬁﬂ&fyt ki@, the like, has to be

| C |1 C )
p- Hrg}ﬁ],dsgfsecﬁ?@ngonbwh%oastf iod f %omcfhe %Fﬁl t? whncf‘?%l l'lve So far, as an
( perenmy., thergermaziesxyrhétentyclyl-aliet h’ggpf@Sf@{ poqﬁqa@ht or branched alkyl group
be%@é@lﬁ@d' f,0RihGierde M QitRE NduBstitutda Blearsy) feRkie alkyl, heterocycle and

IgﬁY rox¥et harbgo::’\f%: $ gPﬁdc L!ke%lsggthce Qﬁl,]rlnl glk&%%t %E}{pﬁ/loxy stands for a

galfatetcavalwpxagwup @dh%t@tlfml@i?ﬁ @y alisyld. SUI t abI e
phar maceut k&@"'&%rrﬁ&@&@gl@@c&pﬁaﬁ%a@ddllnbria@d% saifd domnidhly b to form

gggﬁ%hjﬁg%bsaﬁ§ ?ﬂﬂq oﬂﬂs%ﬁtmﬂ s%lgv gf%flrﬁ%lrc]iﬁ :o% fﬁee asesmFg alure of the salt is

not critical, provided that it is pharmaceutically acceptable Suitable pharmaceutlcally’

9



magnesi um potassi um sodiumand zinc or organic salts
made from N, N - di benzyl et hyl enedi am ne,
wa kiosoopencai ne, chol i ne, di et hanol am ne, PCT/EP2005/001021
et hyl enedi am ne, 15 negl um ne (N-nethyl - gl ucam ne) and
procaine. Al of these salts may be prepared by
conventional neans fromthe correspondi ng conpounds of
the present invention, for instance by reacting them
with the appropriate acid or base. A preferred class
of conmpounds of the invention IS represented by the
derivatives of for (1) wherein Ris a group,
opt 3%6eRiAaaqqpddifier Sgltfb%ftthet ERMPAUNdS &f EietRersent iBRiaR] BaYybe, prepared
f urfydm an 2@organtcr od yﬂgaratﬂ(imﬁhEkWﬂpJesWrﬁlc@rrﬁfrgﬂn@béc)ds are hydrochlorlc
\(MI ;lﬂl'dr%brtomﬁ ﬁ%%’c?d CCl ﬁl§cs ’car?gngcf snl%rlgearnd rp%?'pﬁi‘?r?’c aOCId Approprla?e organic
N rAStIRyTYpYE BRpSiEd franeai'ymatlan@clsﬁ@w'p gr@mswq tagaiehati; heterocyelic,
shal ageryliataadtsulfonitetiedses WE loRfnic aidids Oc:akhisiés of MBIR Sare formlc acetic,

hettﬁ@ g%@ﬁ!: O%Xplﬁ'ﬂc Q%%}C?ﬂrl a/%ln\él Lkox ct?cupnséhc '% C{%nc cntrnc ascorbic,

re ve Cclfrass O
Porqlﬁgprgmf|r)lalelpfqrgargeqyéh/tce@ppﬁqtl@rgiutaggc Qertzmceq\TWramllc mesylic, salicylic,
2- fpdtiygtoxybkraoef hygnepysdemd, y| mandglic, péieddfic, - (pamoic),  methanesulfonic,

4- féiﬁéﬂés%ﬁ&ﬁ?cnybenzene(s&foﬂ%t Z@éln g%erpc,e r ItciqL}/enesulforXcl o%%?/@oxye%adesulfomc

plperaZIny
104 (Sjglf%t: hyqteafﬁ'F peqyalghqwlpmquulf@f@ hy g}rwﬁeﬁypro&ﬂ)utyrlc galactaric and
( pyataetLiodic Aeid.- Syjitéﬂ‘ﬁ?ﬁﬂ%%adahitéllwa,cceptable base addition salts of the compounds

(o?ltpﬁe 'req!arn %ve%l gnml?'n B%% npettﬁlfgysaltﬁ mgqle fr%n (alumm | ¢a|1106urr1l lithium,

perazi n- 4-

-yI”)"WE‘?SIW wﬁ@ﬁﬁwm @oe'amkﬁnamzm@) r?ét l8sgeoip haltpl | marﬁe from  N,N-
(dldaulekzwle&ilmeﬁl@i)dm’(éﬁybhmh@mybm@r cholxne dletha?olammed Tthy!enedlamme

‘ y referred cl as
15 (frﬂ%rughn% gr\prgetﬁ'y%h}%ﬁ%e%ntdl ;grgca'%ge 2l orfets%sﬁt seads rr;/ayt khe prepared by
derCP’Q)’é{‘tIOO@é“e@f‘s rop FPEICQ"‘{SP?”d\NﬁéP'@PW“%@ thsf PregEnteifieniRp, fosinstance

a My dsog@heat am ios agdrapRtaydid groasy and the remaini ng
\?\E:r gr naﬁré}galrﬁeg%sls é? égﬂpggrld’g éJfIthan r%ron s rgrgzla'l f&a%l\le%eﬁvatives of
200mme7 49 2pepT? EP20Sp owlioRly f“Ah%tSH@?*'tuﬁﬁdeﬁ%ﬁ‘qf@d‘rqm thissy!, furyl,

200f pgrempendthenyef the invention is represented by the

detr :'1\/?}'16\6%} %graglgrww}n%e(%ve\ﬂa L ear@theR%erﬂ/aneF af fﬁrmd:%%b w%erem Ris

a ¢=ngs 'exfemaabk )& m@thﬂﬂvr%whe@vem R proefidrhby yalogen atoms,

Cy cktepeepy| an&fo-ﬂmd;rﬁmnﬁe%rocylylé&y&tr hétéro@fc@fa&?l@@c@p@ | aS S

of EQM&QE%%&%% Wr‘ﬁn rhgj e C \%ﬁ Efscoﬂ'%%rngﬁﬂgrmalagé lS seécted from
V&

derivativ
25 g e - Hywh h2-fdv - r’aeﬁlayl RE" le s, al-ﬂum@gfpe@@erﬁ {(1- methyl plperadyl -4~
f | yioxy)phenyQr4-(@ il ebryi-pigeradirgia-y Pheril, g% ompthmhp@t‘atzﬁ@l 4l ey phenyl 4-

hyg%ﬂ%%ln 1"9?71%912% ngJny Cyaﬁﬁ%ﬂef&f{ ?I m?ef‘hy %r%'}‘] e t Q ?m\éthyl -piperazin-4-

IC C hvent
. opt’ PP fvanvln Heerpiorng- b imethyhentc e Lt-etcapmigo) methy' phenyl,  4-
ac eRyRbing) nsaa{yt pheBfer 4- bﬁorﬁr@hdomw)lager@p(per i ment al
goseCtl ONa daﬁf'er p%fgrr? lea %g‘r%poghds ?ff gﬂrt|nv{nh<9nbjlsi?5e;pre%ented by the

t he presen inven resen
pr 8eatyey @‘rformu@pﬁﬁwh?f@mtoh%Ofc%rﬁﬁéﬂmﬁsa fdﬂfoﬁfmﬁmﬁ ar § mpthegepup and
t hehe poradiimcaidtar RabhyRAE ﬁ%ﬂ]@/lagth)& oBa@bio8p -CH,NR'R" wherein R' and R are

as set forth above.
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t hereof, which process conprises: a) reacting a
conpound of formula (Il), wherein Alk stands for a

wo ows074kkyl group, with hydrazi ne or a hydr aeCTEP®a$/001021
and reacting the thus obtai ned internedi ate conpound
under acidic conditions so as to obtain a conpound of
formula (111) NC SOZAlk 2N/ \NH S (Il) S (Il1) 15 0
OC(CH3)3 0 OC(CH3)3 (b) reacting the compound of
formula (111) with any suitable pyrazole nitrogen
atom protecting agent, so as to obtain a conpound of
formula (1V), in any one of its tautomeric forns
(1Va) orArothgh)prdftddNcidésHANcampQuiMENoNthE ifver)iorSis( feyeebered by the
( | \@rlvatges(&:(f%l)a :%I Q/h% Q’@)\GBRQ t%%)h&he ZéPbo%%’om t]c_> WV%h they are

wher ei n e said protectin rou 1
2008} aé*ﬂg %&sﬁ%@ﬁ'@w gedRL! &e“mﬁ RAEFARY CHePpropyl or cyclopentyl
conpoundirothef grafarted ¢ldsy) ofwednipoandsoofpihe nidvenfionf Gr repteaented by the

V) derivil&S &iniRal G w%%re?neﬁ l£ oa(rﬁdh? aab@X@sé%@(Q‘chabB\?eoér%%@ gg‘resents a

a suitabl IeaV|n% rou so as to obtain npoun
of PEIRE B0 ' PO O 9 SPUREFdediep YPHOTSTpYIeY crano
0 OC( CHI)cBa%efelpnedb eyt speefio/cdmpdural of Zarmgja (Ihef theeintenkiart yhtionally in
estRE fofth Qf%opkéﬁné@utkgly Qp&eﬁiagle dalf Qé'g)cﬁéjﬁgowr%fexfné?w aPsection.
(Vi) H AsBormerly m%lcated a further g)bject of the present invention is represented by the
10 process for preparing the compounds of formula (I) and the pharmaceutically acceptable salts ‘
thereof which process comprises: :
a) reacting a compound of formula (11), whereln Alk stands for a lower alkyl group, with
hydrazine or a hydrazine salt and reacting the thus obtained intermediate compound under

acidic conditions so as to obtain a compound of formuia (111} .

N N
T (I —\
. 07" OC(CH,), 07 ~oc(CH,),
(b) reacting the compound of formula (lll) with any suitable pyrazole nitrogen

atom protecting agent, so as to obtain a compqund of formula (IV), in any one of its tautomeric
forms (IVa) or (IVb) '

Q

HaN fN N N/Q
S (IV) (IVa) (IVb)
0 OC(CHy),

20 and wherein Q represents the said protecting group;

11



e) reacting the conmpound of formula (VII) with a

conpound of formula (VIIl) wherein RL, R2 and R3 are
w@2008mt498Drt h above, in the presence of any suPCHBP®05/001021

condensing 10 agent, so as to obtain a conpound of

formula (IX) HQ RNN y N NH2 O R11 S(IX) R2 R3

ONH (MIl) RRg R2 R3 12 WO 2005/074922

PCT/ EP2005/ 001021 f) deprotecting the conmpound of

formula (I X) fromthe Q pyrazole nitrogen atom

protecting group so as to obtain the conmpound of

formula (I) and, whenever desired, converting the ‘

conpounce)of - fasylatingath¢ Icpmpavnd of fquhele i eithi ¢ adhgound of formula (V), -

accogpirabRas sabd: 1ith HORVAR r@&esetnﬁea %aﬁle FeQ\%ge&gu Mo obtaln a
t he freedemﬁpqg aﬂof formula (1). A conmpound
for%ﬂ]g'] P& R is an optlonally substltuted
- (am no- net hyl) phenyl group can be tiqna
prepared by: f') treating derivatipes %F fgi Ia I X,

wherein R is a phenyl group substlt ition
4' with a chloronmethyl group with n|a a primry
or secondar V&t ne & deprotect and convert them

into. a conmpound of forrmula I, wherein R
optionally 10 substituted 4'-(an1no-nethy phenyl
group, as shown in the follow ng schene: Cl| R4~1 N N N
RS I NN HNH O RARSNHO S ->\ S O
Ri (IXa) Rz | \ R(la) R R The above process |§ an

sanal ogy dpr ocesisctiveihhydiolzag tixeteg-antyii atr odtip a€eDlodbRE & &@mpound

of formula (V)

H Q
R N N
\H/ N
0 —
S (Vi)
O OH
e) reacting the compound of formula (VIl) with a compound of formula (Vil)

whereln R;, R, and Ry are as set forth above, in the presence of any suitable condensmg

.10 agent, so as to obtain a compound of formula (1X)

N é/l
\TT/ N
0
AN
0% NH
Ry
R, R

12



met hods known in the art. 15 Fromthe above, it is

clear to the person skilled in the art that if a
waeorpowmed2 of formula (1), prepared accordi ng POT/EP®05/001021

above process, is obtained as an adm xture of isoners,

their separation into the single isonmers of fornula

(I'), carried out according to conventiona

techniques, is still within the scope of the present

i nvention. According to step (a) of the process, the

reacti on between a conpound of forrmula (11) 20 and

hydrazi ne or a hydrazine salt, for instance hydrazi ne

: gi hydr OChljor i Mrdﬁéctuhg/tdé aarpeend &ddrpbat(e) Psm aeet N&ole@rﬁr?genf atom

e n YiLcna 0

an S Buale “é SRR G Bl B RHbL T SR, PRl cesrea

aci BeNVefHng e cPayp §fefﬁf6é"adf '%%Mr@fmaeeuar?dmmcept@lfle aalt or converting

Lewthe salttheleofsnie the &se bompaond of idthwer). de di et hyl

therate a t a a n :

gl o) ac'éoé%lrrfpgurﬁj g# Yoqunmﬁe' B’P%@'ﬁnﬁ'so{“ %gttog Pt T %St%ed 4-(amino-

anolRTY)PEENYAIeN A G BRivaalk AeRarad bk odi um 25 nethOX|de

13 WO 2005/ 07428y Mdtrm%hmgm%ereﬂrhl@ rsrééﬁr(éﬁ'rylcgfbubSubstrtuted at

car u Qr

l nsets%ﬁ'gn J Flel\rg @"’?&Meh*@’f)?%‘#ﬁg}rﬁm”"{‘ etTa @ﬁ? of ur 3er?°ndary amine to

1, 49eprdschirad capettothet r'rtpea cRiBRoEPd ofrérrmeiRol Wopreist Ridnah, optionally

uat substit@ep @ r@inlibenctigNighengd glol® 1A slitin the &b ieyResRs: ur e

to reflux and for a tine varying fromabout 30

nrnutes to about 18 hours. 5 Accordlng to a preferred
wi thin the conpound$*ef Al k

nal kyl gr oup 5ﬁd s

I kyl group. Preferably,
rsactin A conpound of fof mul/a 1)
ate in nmethanol, ethano

preferably a O -
is carried out b
with hydrazine h

tenperature to r ing tenperature. The obtap#Aey
tert-butyl 4- cyangs 3- hydr azi not hi ophene 2-carboxyljate
i nt er nedi at e ygan be eit’heyr separated fromthe reé t'
medi um and further “p 5s&d as per the: morkrng

exanpl es or, alternatively, directly processed throu

cycli Zatﬁh@"bb&% F8cds® is2hd Qbgl RRoceRMRANda0he fakidHLA according to
clization is carried out at a tel’rperature

raH&%W§C¥W3W1% 88t 15C to about 50C i n nethanol or
15et hanol [Framthe iapovehiels ciédr tpthe pemoeskiitd pditeadritbat f agnmpmube of formula

rmarfb%oaécc@fgrhg tSHE Roés d?é/c@gso@elf%ﬁe‘a RranSHh RS | biclsomers their
process, the thus

obtsngH%tB’n R LR s Shet bt e Bt B srpng 1 prventons
i s tedheinugsr oot theacomr dihegrasentiwebitioknown met hods, at

t he pyr a%@c!rﬁnd"t'otsfeﬁ%g%rbf th@tp%bss%e %cﬁ%%gme@m akaﬁpoﬁp@élf%rmula 1
chl or ocar bonat e,

20D o VAR S B SR It BT (B L TG i ARIcroonore’ o Mycrazine
d| chbbate pretchiaieesandhcaTief o imtheamedteors df chtbiglc drolinte pianaeid such as

hydroehlorrc acetic or sulphuric acid, or in the presence of catalytic amounts of a Lewis acid

such as boron trifilucride dimethyl etherate. Alternatively, this same reaction may be also
accomplished in the presence of catalytic amounts of a strong base such as sodium -

25  methoxide.
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20 m xtures: thereof, at a tenperature ranging from

about -5C to about 35C and for a tinme varying from
W@bwan782 m nutes to about 72 hours, in the prEPGERE®)5/001021

of an opportune proton scavenger such as

triethylamne or diisopropylethylamne. According to

step (c) of the process, the conpound of fornmula (IV)

is then reacted with any suitable acyl ating agent of

formula (V) so as to yield the conpound of formnula

(M), by 25 working according to methods well known

in the art for the preparation of carboxam do

deri vatlT)?Sreaﬁ*IOBy’Ea?alrrﬂ?d Wit 'ﬁl%sf'ﬁB'ec‘iﬂ‘i‘ﬁEBhﬁ‘d:Ho?S fferr iateace. NN-

(V) dimgthylepnaasd tesralay dhvél rag @ A-ditixens, adetbnitrile weter, Mdstteinol or ethanol, at a

Pr epbabh rafrRiRA ARuGbork rpblnfe ALK oIIR 5@@&%%9 from about

is carried in a suit sol vent suc
i nstHRBYes P@P?%H?/B‘P%? uran, di methyl f or mani de,

di chl or okethiager aCprieerred emtvdiaeet ittt thiel @mpbaldsaneordla (1), Alk
m XkFJe?éltst$§Fa%9Jor b?a'hcl%d Io%\er EIWI%DQ#&rrEtarn@é}ng 8%%@%?8%& and even

abou [ ux and a tine vary

30 MPRGIeEs AR %b%‘lﬁky%o%’ours i n the pr esence of an

opport uri%fefpnrabf;/osﬁepsqa)vencwfedsmmfbyasadtingi; et typhpaoadnef formula. (1) with

I .

200 g)q}(??lig%opég’égr ?ﬁize?)'}zéagg%to ofdr ié?r)éf'i_ﬂrdgdrfnﬂgrhaty]f%Mrature ranigmg from room .
EPPEHUEHR "EkXIg @B‘pifé?iéeoﬁh? FRigined: g b%ﬂd%%ﬂ’%ﬁ@&zl%ﬁ'ophe“e

at Z-tebpylatadiotreetibter @gete dhemepamtestiem hb)reactiah @kdium and further

paf&rbc%%'éeef asaq)gta%ea%r E;an‘fgfegvt?rntaﬁerhgﬁgly SGMJCW p?oroessed through

conpound or mu <
at CtyﬂbatWrS&z%Ip o ?ﬁ‘){q’ Hﬁe“r?”ﬁf’% Of pEwtadihg CVQHZ%’PM? G‘i‘iﬁ'ed out at a
of teheerginrecesing trdre abant UG?Q/&Sblamt Bonacthi reethabl bhethanol, and in the
15C0MpaURd o@Eat&Wc %lo@ms Anfhded g'c.ﬁ ﬁ&b@%&%!ovc &vsqrp@hfcéa

so as to Ie correspon car OX %c?

reacti oﬁCng'E%Prﬁt%’d B th eI RAETSS it die Oea Wleé‘hgyr&m derivative of
pr gbretuablily is theb Ipeotgpteis ecroeaiingfto Wiy dn@ehihethbds, acind byfzole nitrogen
di %%s wa e)@P\SIrea{h'e rh%o@et prEt@thh tn%g%%%tvﬂtéﬁarn?wl r:h%ro«%rbonate in a

‘suitable tine I NSt ance UE Acc {q

t o SStRYf5 Sc’lé()?“taFChﬁ?éetbﬁh&E%fg@“ doheraEsifzBusbioBiort grernile. toluene or
20( Vinhiytuies: tHeleef) at @aehedatukQangirtghfran abtiut s @o aBduURG5°C and for a time

derv'axlﬂb f%ﬁ\ é:ﬂ)foutfﬁmﬁljt@s ( Lt!olu% 7§90t€§ lrjf ﬁ p?&g c,Ieo ftaﬂebpportune proton

corréspondi ng npound
abdgR/ePger peh @p E“&F‘V'?'B'”F ﬁéd“é‘i?ﬂr?ﬁy@ﬂ‘y'ﬁ’@i“éon t hat this |
react i omcergindte s@p (o nfthé sheds, thecompwakiotfoymutf (I\WayBeraaatted with

'Op%%?%it\égle %Q)né:il'né aQé% of Wﬂ'h {' \@rsg aWtcgﬁnélg tA‘en&W@olrﬁi Jf%?‘mula (VI), by

preparation o
2Sex AFHINE, SERENG CRBEHORE BEL ERR Friee Gorifio tidEeRstaPpPira Eoxemido
( Videdivagved. Tipvcdlly) witianthd eommand sfdehmalat(Vv), @ rédiesepis @dalngen atom and,

of e@erﬁ'ﬁ&@k)}e%b@ggp%mﬁmg% r@oime Etgﬁw i nstance,

2- (1H benzotri azo 3-tetranet hyl uroni um
tetrafl JB? @'gpatseoa(rr?g?g)m a suntable solvent such as, for'instance, tetrahydrofuran,
1, Jintttgyainehiax yicbardaethahericolerofolm, destonitrile, toluene or mixtures thereof, at a

Odl ' &%%Faﬂpé( La%?\ﬁé’ﬁ’gﬁ aEBu‘fje]ao °C refluf\] and for a time . v?nyla%frorm_about 30 minutes
am nopr opyl) car bodi
o about 96 hours in the preserice of an opportune proton scavenger such as tnethylamlne

N,N-diisopropylethylamine or pyridine.
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cycl ohexyl carbodi i m de- N - propyl oxynet hyl pol ystyrene
or N-cycl ohexyl carbodiim de-N 20 nethyl polystyrene,
WO 2008034922 abl e sol vent such as, for instance, PCI/EP2005/001021
di chl oronet hane, chloroform tetrahydrofuran, diethyl
ether, 1,4-di oxane, acetonitrile, toluene, or
N, N-di net hyl formam de at a tenperature ranging from
about -10C to reflux and for a suitable tinme, for
i nstance from about 30 m nutes to about 96 hours. The
said reaction is optionally carried out in the
.presence_ of suita or 25 instance ,
o Gt ot PRSP RimES of Y SHee Foisas i dechboss Proteston at the
f ur pineRelecdnapdn agm riestge (), isefehrtiagardvantage as it prevents that acylation with

hy dtrh@&/rpé%ﬂﬁ@éfﬁ‘érﬁélgl . in@leb &) NRALIY Qlt% oykBLig nd atom
tion carried out, for exanp hr ough

oRSEEAnS An AR GL MR rERE: T HAG SRnAPRY] e compound of ormul
5c hl @D eelertivety tydolized so es toyie)d the eorissropiding @rboksgroms. opy |

chl or of Ofrﬂ%gouorﬂ 13 &el?r?edpcgﬁ%%%eacmc c.%n&?c{r]w ' ag%ragﬁs‘lr? thséugijgsence of

as triet r}/ d N 30 dij|so
py r PY8ieRHoMe; ggidgn §i§i’|"?”§blb>é ORSFHP8 r@@ctﬁma‘%‘at“ﬂecﬂ”d f?fs"’t siffialle time, for
t ol insteree up i Chbws.onet hane, chl or of or m

tetr ahyq&{c@érb‘lﬁg?‘fb st@rp§§ Qﬂt'hé |’ch§95 gt %Erm{c!un@%pﬁrmula (VI) is then reacted

1 B PaRE T afﬁprawi/ﬁdv“'z SO =1 i comesponding compound
temﬁéqrrawlelflé) According to step (f) of the process, the .

conpound:gf thteQBWélltas 2o t'h§ sﬂ%@ %ﬁﬂhﬁghlg%actlgp Fhay b%accomplléhed

pyr.azol e ni ? C{at om under  basic conditions an
wor'ki?nnel¥ & |W8 Hha" Bp%?fﬁ?/éﬁ'fq'tﬁﬂ%\lWh"TS”W"’EUdS‘PU’M’QQ‘E art for the
PCTr&ERZOOD4 68bORMIdes.echni ques, for instance by

5t r eat m:-‘ms aWeI(E!?npr’éq H@Qé’a%tu?n%'tv&é@h e CQ[QE&J%§§ H%rrm(lﬁ \ﬁghrque (VI can be

t t?‘\ sui t abl e co-sol vent suc
rretcﬁg'ﬁ%f’” ! ﬁﬁrﬁfﬁme di ?@“HVPF%‘?%‘I‘H“@@ forfnsiangs. g alf@enzogipzol-1-yl)-
by 1t t&atatremethyhiromiura  tegrftuosnbyratem (RET WU Ch3-aisyclohexylcarbodiimide,  1,3-

tr 'o‘ﬁédﬂb@p@@r&%nr@nﬁe N, N-di '1§99|H@WI'3#\F19;¥!3M3@% A0 o qif¥ee, N-
usi ng an al c | i ke methanol hanol g ﬁ
solc‘}fgﬂ’tmﬁi?m"g‘t”@%et W eReRy s ir P%hfstVée”s toénﬁ%‘fyé‘f’ﬁerxé'carb"d““"de -N'-

20r amgathvgpcﬁwstymnabmatsum@ gotventefubiuzg, g itsenpe Katiooeetdind RBoroform,
So'té’f%ﬂ d’rofurgﬁ fetrly] SRer. Y AEWLNG, éJeer%b%né%thgl&%@grﬁ¥l ogmamide at

ours. Finall ) accord I Ng to st ep

pr @3%’5%““?%@“8’891?%‘?%0 hl ori ne atom of the conpound
of f or mu10aC (o ek ang fos alsgitable titne dolystdrice asramedut 3Wintnbtes to about 96

- amphkar h@rsa@ rgédtlwrsyop%nallys%%dﬂﬁ ¥ @Q]pp-:@e B gaasswtatb%béa‘?alyst for

sol vente tE’las met hanol et hanol tetra
¥

2*10”1%%% I“F ARRPRYEdING o § theshrpsepeh A P e @uwggf%@mteum as N-
C ﬂﬁmroheerrzethdaagbe tenperature of the solvent. In these

Cond' ti Qﬁ‘ecrnattlb(ﬁy %1%%@9&9&1%&15 %gg\éélkarﬁgd otuh?or Q)Q%p%cthlr&gh a mixed

grou'fl) EA g£ razole nitrogen also occurs

de &Pt PRECS Vi Fing AN JF! GP'OFQfOW%aEﬁ*?daSofthx' oFPrhtty, p1 iso-propy!
or chibrefonmmeyelirsitos pesedice Coff reestpaiadi hgses ablith tdsertadfylamine, N, N-

0I mdﬁéoErBSletﬁy@a% r%ogp?gr[?a%e( b @ Qf&gl% cé'olo&tts%cl'ﬁ‘ta@pfo(“f %jsté?wce toluene,

he rocess easi |y carri ed accor
t 0 \x@f)rpmﬁtﬁmcrHtg?fﬂrauéetiaﬁydtrq{%ra%rapetomtnle dlethyl ether, 1,4- dloxane or N,N-

dimethylformamide, at a temperature ranging from about -30°C to room temperature.
According to step (f) of the process, the compound of formula (IX) is deprotected at

the pyrazole nitrogen atom under basic conditions and by working according to conventional
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As it will be appreciated by the person skilled in the

art, when preparing the conpounds of fornmula (I)
wobjsor49ef the invention, optional functional PCDEP®05/001021

within both the starting naterials or the

i nternedi ates thereof and which could give rise to

unwanted side reactions, need to be properly

protected according to conventional techniques.

Li kewi se, the 20 conversion of these latter into the

free deprotected conpounds may be carried out

accordin to known procedures. So far, when the

t hi BABIY é%rdi‘%afkﬂ%rbwf&ﬁtﬁ\%f W FHECYS e 0T [RelapgUm hycroxide in the

pr opresehetbof atsukdbe copyivaz elod anirsthage retieheldimsth o @ReTidsy 1,4-dioxane,

fu r‘(S\rtb'y Q@Qtlﬁeﬁte\g%ht${] Q.Hg'%m%féa% Qﬂ]mgtﬂﬂ%ﬂ nggrl N ?Indnsoprop%gtﬁﬁamme and

(c) rocess
depti‘yofsé'@t ?%F‘l’%?ﬁﬂ/“%d&ﬂ?a“ﬂ'n%fe?th%ﬂ & @Seﬁoﬁw@ém@@'on may occur at a
sconenpératns:, rahgmc goral doow 13¢C tt® raldtiey RenfpB@tuetesi thedoivent, for a time

COMPONG B arb Y i hd abovmm%gsr desi red, according.

to an alternative the i nvention, the
conpound Y. fFIENG 1} I15fep) ot 6 efPcees) thenperizaicr ggsipediom of the
Wi tdomaourexafefssnut (IKd)eis capgiousd by freatbragriuit a(n\/homabyr a primary or

‘Woré&cﬂwg r?sa%ﬂgolg‘nt dsdthblg‘t&R/er(tg) hkesgs %et%a%olg %thanolhcfetrahﬁdrofuran

desire unctionalil zat1 on at
10y hfimgipimeride Rloa JproResiy e dﬁnggtg ffqﬁfe Op)ﬁ' @ztbfs eeflok tigrongeature of the
at cwiverB0in These edraittiens thé simsltadedusrrehersl alhoibte@hg R6p at the pyrazole

cess for preparing the conpounds of
fofﬁﬁ%ép% fhﬁm@ d the pharmaceutically acceptable salts

t her eof g\ﬁlr% tpﬁ 6%‘@@%‘%(%}% @%undaof) fopratdae () ) 19¢ theneonversion of a
conqomwpdndnfg shio tharebntp kHelflee REhHWNO DY, atddithg itdsted @R @ )rocess, can

| HOf b‘étégsnly?grﬂgoeéﬁaé@oﬁdmg@&)%%ém&t\?o% |rfﬁg919und of

above and Z
r epr esedts’ ¥is bt PARERteE &y thy PgiauFkilasoinaibe 125 abEminFEraring the
conpopnddobf Horurd)aob{eX) oflife \WRnZOK) Dh{bhdPO B tional groups Wlthln both the

PCE aEtP%Q!Q%é eg ggﬁe m%d%te!t r%fl\énd %hcég% élél)iglvg n‘s%z % an ted side

rotecti ng
at r%%mﬁy?e&%éﬂ %e W@?'&@WC&?@@%OF% tosenvestioap tfqh)ﬂqwrs ise, the
20pr (ZIOIB@S;ona)ndleidJIEttanO heasd tegotédial dogdbllntiamy 66 BRPMENGt according

aC%?%QWHgmkng remai ni ng steps (d) and (e). 5 A

of npounds of formula ( \2 and (VIIIl) are

known or°dan when- HﬁttB'F'PPeQi’raza'écd@f%ﬁ“Yfg Be lerrsewe fraishrsetscted at the
As pgrazaxsitiqee atotrhie p&beatytfintgonamiee tirdlgh Qﬁrbé)@ﬁiﬂd”&méildn) in steps (c)

: Wh%Fa@' 55 éfl hlesﬁrgt%gss tthrsug&EDé/n O%B\%tectlon may occur under mlld operative
25 conditions, hence allowing to obtain the desired compound of formula (1).
Whenever deéired, according to an alternative embodiment of the invention, the
- compound of formula (1) of step (a) may be reacted with an excess of the compound of
~ formula (V), by working as reported in step (c), so as to get the desired functlonallzatlon at the
amino moiety and, in the meantime, the protection at the pyrazole nitrogen atom.
30 Therefore, it is a further object of the invention a process for preparing the compounds
of formula (1) and the pharmaceutically acceptable salts thereof, which process comprises:
a") reacting the compound of formula (lll) being obtained in step (a) of the
process with an excess of a compound of formula (V), wherein R is as set forth above and Z

represents a suitable leaving group, so as to obtain a compound of formuia (X)
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be easily obtained as follows, by starting from
comercially avail abl e ethyl 4-cyano-5-

w@ pwloy49ehi 0) t hi ophene- 2-carboyl ate: CN CN hyPCDERRNS001021

- 15 the presence of an al kylating agent,,

esterification O/ \ - O SWe Base SMe tBu-Br S S
EtO HO OCN oxidation O (lIl) S SMe oxone 10 tBuO The
hydr ol ysis of the ethoxycarbonyl group is carried out
according to well-known nethods, for instance in the
presence of aqueous al kaline solutions such as aqueous
sodi um hydroxide. Likew se, esterification is carried
out according to well-known operative conditions, in
like
brom de or di-tertbutyl-di carbonate, |m a Nguitabl e
sol vent such as di net hyl f or mam de BTr?et
Finally, the conversion of the alkyk}hio
al kyl sul f olR€OZ€an K8 carried in the~ pregénc ofoany
opportune oxidi zi ng agent such as, for
hydr ogen peroxi de, 3- 17 WD 2005/ 074922
PCT/ EP2005/ 001021 chl or oper oxybenzoi ¢ aci gl or oxone,
in a suitable solvent such as, for inst e 0oc(CH

~di chl oronet hane, DVF, acetone, toluene, acetonltr#le
‘mz-‘t hanob et m‘édmgﬂ&& @bmpaeebi ormatd (K) athe pgrazole nitrogen atom, as

t f fdobh%o ctPding to the
rg%)er ; g)ry tn rcgsr%ﬁ about ﬁ%%;dm%%g ERUERICEHE ﬁad& Eling o th

utes to about days.

.5 ﬁmwwamgémeﬂapm?@ference to the preparation of the

W

10

15

conmpoungd oPthe fcamplngs 6f fo)mseal), @ asd (Vidxaephayn & .can be obtained
EEQ%Lgﬁﬁgb%WW”"WH%FLett 11(2001), 915-918;

T as the follown exper.i # by

sect | onAs PHARNIREOIhEISHzrting neteg %&ﬁ’ﬁ%ﬁg&hﬁfﬁ'”ff\&‘r%ﬁﬂdé of ryeth! can

ar ge %EllyV@ot@%dpé@Fcﬁb\ﬁb kiyn@send mbin biotraressialiyravalable ethyl 4-cyano-5-
uroE% ki nases inhibitors and are

t héfP%'Pyb}I"a) rt%og? Eiz Cefrbcly nstance, to restr |Cct t he

unr egul at ed CN

hydrolysis esterification
- o/ \ - .
SMe Base | s SMe Bu-Br
HO
CN
oxidation , '
o o\ = ()

s SMe | \ ogone
tBuO .

The hydrolysis of the ethoxycarbonyl group is carried out according to well-known
methods, for instance in the presence of aqueous alkaline solutions such as aqueous sodium
hydroxide. o ' ‘

Likewise, esterification is carried out according to well-known operative conditions, in
the presence of an alkylating agent like tert-butyl bromide or di-tertbutyl-dicarbonate, in a
suitable solvent such as dimethylformamide or tetrahydrofuran.

Finally, the conversion of the alkylthio group into alkylsulfony! can be carried in the

presence of any opportune oxidizing agent such as, for instance, hydrogen peroxide, 3-
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proliferation of tunor cells. In therapy, they may be

used in the treatnment of various tunors, such as those
wo oroser4992 reported, as well as in the treat meneCDEP2005/001021

other cell proliferative disorders such as 15

psoriasis, vascular snooth cell proliferation

associ ated with atherosclerosis and post-surgica

stenosis and restenosis. The inhibiting activity and

the potency of sel ected conpounds is determ ned

through a nethod of assay based on the use of the SPA

t I Ane h Ph a Biotech). ass
cg(r:}g'l'og?pgg%¥b f‘?f’écr tsafgnmﬁ e‘?xggq?ci“a& éﬁ'ﬁatblevﬁt"ye']t a%hl é%l o instance,

phodgtradrestinme EDYF, layetoreetoRBnek Beetsirile, On@wdﬂbloéthd’myﬂ abtedl acetic acid, at
SUbac‘t(ern%EturerhfwgrnS Imt étQ)gt 3 l‘?C t@pﬁlluJ( %Ed k?drOt lrﬁyv r%n%g frg:BAabout 30

product Is al fo streptavi din-coa
bedﬁ@mEbP6P9h4€§$hC|ty 130 pnol /ng), and light emitted
Mas e ek @eherdl reflerezi i thé brabar&in GOMA t&Rpouhdditt Q)'rﬂhulé)ﬂ ) see, as an

4y, 2
ass%?érrqg[eag\gé 8&@ %e@c&nﬁ r%tteg1t isﬁog %ﬁﬁg\/@%ggiﬁgﬁl\ﬁ%‘fﬁ' as the
(ObeWGﬁeP§@T9N¢PFd07 5 ng Aurora 2, inhibitor in a
final volume of 30 pl buffer (HEPES 50 WM pH 7.0,

My 2 10 mM 1 nM DTT, 0. 2, RE{HALoBSAY
ort hovanadate) were added*ru—eatﬂ——mell o a 96 U

100t t om WP FOPRATE, of rpee (bEe Aftvaieeerotn wr@whlbltors more particularly
t ergpetuatalkiBasef CUDRIrS MY aré @REHdrO DsefUNaS: 61RO QS radfiek the unregulated

bi de captured by adding 100 pl of bead
Sug%g%¥h§£9q§gﬁgbk tification: 100 pl of CsCl2 5 M

wer e addedefapY.eheh nwmbp Usprdl N e tsplaeat @ YeGeNs tumemopush as those
r adoroacy repbrited, waSeC@sint @@ tieatniehe of TaRer Gal BlolifeASld 81€8RMErs such as

15I C%?or%@lts eJaQ&JLa?tshn%lh cén'}i?&#’éét%ﬁ gse‘é@%t@d w(:f %tﬁ%B%Eer?sis Bpost-surgical

ent concentrations
pNP“ER%%WWﬁ%W?QPSdata wer e analyzed by the conputer
pr ogr amTek apbRagadivily zAa thd potBety tohesldced lborﬁ@fuﬁcﬂ'@E @&termined through a

| ogheﬁjfod G ?sg%alsgdq%n tﬂh? usV\Q; %?%?62? g’go% ééér %{’n%(c): a%zojfech

ottom +(to
V\her e X The agqqé cpr&@&rqftthﬁﬁr@pfet Pleragliegstibiy tlapelled phosphate moiety by the

20COmnesy tb atbiobmlatad sussttatheTmeeepmmg a3P wbebabbmyetedwdwr’e allowed to
gn&dgggt?rgxagldfh%at%%BA%Eegdsqu in ca%ac‘?t?qw : ed%gc#ml 1éﬁl"}toemi’tted was

I ON was” car
bumeéfurfdlloaﬁﬁwﬁﬁ?fi% coi$r7. 5. 10 nM MgCl2, 0.2 ng/nl
BSA, 7.5 mM DIT) containing 3.7 nMenzyne, histone and

ATR ol d/ | abel ed ATP 1/3000).
Re h;l{nff&macs% I)fl(lﬁ'&tla a%invn EDTA and the subst rate

© 25capt ur effingRe FRAGEH GrdfrisiofytedePtidesé reraatsgl LRBIVSLG), 10 1M ATP
pl @i &sCIfR*QmTM), 1715 fosuedra 2 AHilgter in @Xih&RGILME oMetS N bikgh: (HEPES 50 mM

?{J:ppllﬁoc r\/@@i Qlﬂ% ?‘?‘M\X\B‘Y’P 0. Z%ngrésﬁ gﬁWogholﬂ’} r‘m:a%ate Werggch%d to.each

well of a 96 U bottom well plate. After 60 minutes at room temperature incubation, reaction
; was stopped and biotinylated peptide captured by adding 100 ul of bead suspension.
30 Stratification: 100 pl of CsCI2 5 M were added to each well and let stand 4 hour
before radioactivity was counted in the Top-Count instrument.
IC50 determination: inhibitors were tested at different concentrations ranging from
0.0015 to 10 pM. Experimental data were analyzed by the computer‘ program GraphPad Prizm

using the four parameter logistic equati'on:
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10 each ATP and hi stone concentrations was mneasured.

Experi nental design: Reaction velocities are neasured
W@R00BOWM2ATP, substrate (histone) and inhibi t BET/EP2005/001021

concentrations. An 80-point concentration matrix was

desi gned around the respective ATP and substrate Km

val ues, and the inhibitor 1C50 values (0.3, 1, 3, 9

fold the Kmor 1C50 values). A prelimnary tine

course experiment in the absence of inhibitor and 15

at the different ATP and substrate concentrations

allows the selection of a single endpoint tinme (10

m ny = bettotrhod-batteay’(1+ enN(jlegi0§0-k)heopegact i on for the Ki :

det Gfdm f‘@ttﬁe%baﬁ?ﬁa%f kh@%?\?bnorléb&%h |093rsaﬁ]§Fe§ ongé s[gﬁg &fottom and

Kinetic paraneters were estimat &
nonWFﬁ&HPpW@H%?WgwhﬂﬁaaregreSS|on usi ng [ Eq. 1]
( conpet iKiicauilatibr:bi t or respect to ATP, random -

chani )
S{T/EWAB : smfeu.%mgu M}go&;ﬂ%g g%@%%eé‘é&t. ?%ngoﬂwﬁ Tris 2 7.5, 10
V\)@éﬁly\ﬁﬁ] mg Bu.[ S7t§ g{l\/bPTT)lcC{n IO} T @M] enzy/Rg: hlstone and ATP
rrax(lcmtam/eitlo)oqf t<:y3!,d/ld'§al;ed KiTP KBodoheRediihSwsd &bpp@B with EDTA and the

CO%BQl%escéﬂturcﬁTgr)v p%g%k{wﬁB%n@Wuliis@!%ﬂQéWep glg{egrfrom Millipore). After

respective ooper at | .

bet%ée@ﬂves%%t"ﬁ APeMYHIPrSET RS T hi§aARHa &RIseyntet @oniald time zero) for
10l nhdabh AT arbi Hdina goncestp@ietsi wer Imeasit&d. The conpounds of

the i nv@ﬂabr‘ﬂﬂeﬁlﬁﬁr@esfdﬁ[ tF@g%tloTﬂ %to@uges L"Q M{egsﬂr%fitét QO@SW substrate

the anti- proliferative e ures

vi tPigoeRANY PRiBI FRICETIERN S’ %@/POFHéO’I’FGhtﬁ?HO’t@P*ﬁﬁWéSa?R?@ﬂed around
celthe tebpeetildQUHP14G swasrasaod eausat arﬁilﬂé)!n@ﬁltdr$¢m1®luie§1 (@4 1, 3, 9 fold
We'theSKm %pld%lo@Elgeiqp&glﬁﬁlacgpﬁggouég%x%ﬂ W 9 gge%nwf inhibitor and

Supp ement ed uro

15— i (et ARG 219 pRstipieicPRoeAyEerepomite Sr?eéfr‘ﬂﬂ of 2 single endpoint
maitintedi reid) iathe3rGr rdnde GO rmadioRfVhe KOdWONARD/QAEAN22.
PCT/ Epzmﬂg%%terre% i ieg'ethé{w Ff%l'atrﬁéters-mg'e egg'lﬂ%&q ?&gsmultaneous

day, plates were treated in duplicates wt
apPPOFT AFast-SUPGPBPeSIOR UsBHTFOLIhFOERtAS INRBOF FRsAF<A toLBTP, random
MMInstcaplisn) nsiMBOcoripie did s eddedintscont rol wel | s were
sl ncluded in each plate, After 72 hours of treatnent,
nedlun1mas wi thdrawn and cells detached from each
using 0.5 nL of 0.0Bmw4nBv) Trypsin, O, OZ%(V\I/}@qﬂ

ED'IJA 5 diluted wigt f
| sot off *(¢0 53 Wf)e?) %é’rfoBJCth ‘rscefﬂu%r%qe%w%rtfré@é%so

cell counter (Beckman Coul ter). Data were eval dated as
per cent wbére tARATED = Rubstveed] | ISinh®OYE), ofm=GhEXirsurg Teleat exda, -Kb, Ki the
Bl %Egac/a( g‘p&)tngt%ts of ﬂ'iﬁgmstrate and inhibitor respectively. a and B the cooperativity
factor between substrate and ATP binding and substrate and inhibitor binding respectively.
25 The compounds of the invention were further tested, in_vitro, to éssess the anti- |

proliferative effect onto cell cultures.

In vitro cell proliferation assay

The human colon cancer cell line HCT-116 was seeded at 5000 cells/cm2 in 24 wells
30 plate (Costar) using F12 medium (Gibco) supplemented with 10% FCS (EuroClone, ltaly) 2
mM L-glutamine and 1% penicillin/streptomycin and maintained at 37°C, 5% CO, and 96%
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| C50 val ues were cal cul ated by LSWData Anal ysis using

M crosoft Excel signmoidal curve fitting. 10 G ven the
wabwse7assays, the conmpounds of forrmula (1) of PCTEP2005/001021

invention resulted .to possess a remarkable protein

ki nase inhibitory activity, e.g. Aurora-2 inhibitory

activity. See, as an exanple, the following table I

reporting the experinental data of sone representative

conmpounds of the invention being tested as Aurora-2

ki nase inhibitors (1C50 nM and for their cell

anti grol iferative effect (1C50 nM. 15 Interestingly,

t he'sBtiva femigityy iThat fPlewindviaye ptaé%t@%fmffﬁateérvpacmpbcgmwthasul of an

St rapptaghiad |dyut|U|€bchorﬁdoQ§cﬁ Qé’ﬁﬁ@;oﬁﬂhd,a *@erhﬂV\ét&dR lﬁj@)fMSf@)ed'w@Suntreated

Ref er ence, ¢ oun h.is i, f [
e RFAFEERTY BAMipeathieia's 69837 it Butchuit iR g Msaranr
seear@meﬂﬁo@ﬁw%frormzachoveﬂe:mrﬁwent o 0 QN W/@YTQNSIM 0,629 (w/v) EDTA
N YSM!)I&SQNEQE @Iuﬁd whth BBl {0 dN@otoR@@ecﬁlft&P&% BAHIRAUMG 2 Multisizer 3
Rl celll cowntegi%[e an%eou eq Bataﬁve VaIHQ?)(i/fS) pertﬁep]t ij thf control wells;

H-t°h|°é 0t 2 T?seat%ﬁ] W%@Pfém‘j %%nkboxam de; 20 WD

2005/ 0749%&alBQJW&B@Q@ét@@%QZ@W/mW@ L(sﬂaz; I\ﬂlﬁosoft Excel S|gm01dal
4- (c&.erEQFm [ nyI 4-yl)phenyl; R1 R2 t hy H :
N- (

10- phenyl &'WIWe 8bqve AS¥RS, ﬁhﬁ)FWPDADCjﬁI déermaia| () @fiheaivedtion resilted to
H- tdae@eo[aZersarﬁdb@yﬂr@tz.mkmas% mmwoanaeamyd@g m@m@n&@)acnwty See,

[ R= a&[_&i%amplgggﬁzgﬂywm taglg fe(pﬂrtlﬁ% !'BhexperlmentRizdatta gf some representatlve
0| |qqm40lylpbefﬁh®we)na¢ﬁ priyio-tat¢dlaspiunesand [ kinged iofpkiopy(Qse M) and for their
H- td@i! eniplofredtive]ddt azQlnfn. 5- car bpxam’ de; Conppund (3) _

R3 = 4- (quoreﬁ?@i tl[n%le -séﬁwé{lc!grﬁ)/gtﬁ/gy!/vére%ste:d irﬁnggrp;}élriéongg a:strtljfturally very
R) -c@s% qomnou@ﬁ dpReitytefieadas Refgerce somprupthothich iispptifatzdigclosed in
|') ang A1erEmdntibhdaPcemero2 0351 ] iheplietion - SRIBAYANY 8, 421 of example

6.
\§NH \§NH \

Rll

)

N

Reference compound
R2 R,

Reference Compound: N—benzyl-3-[(4-morpholin-4-y|benzoyl)amino]—1 H-thieno[2,3-

clpyrazole-5-carboxamide;
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10 Conpound (5) (R = 4-(norpholi nyI 4-yl)phenyl; Rl =
(pyrrolidinyl-lyl)nethyl; Rz R3 = H:

W@2(0§474%22 phol i n- 4-yl b(nzoyl )am no] - N-[ (1S) - 1- ptieRP1002601021
pyrrolidin-1 -ylethyl]-1 H - thieno[2, 3-c]

pyr azol e- 5- car boxam de; Conpound (29) [R =

4- (4- met hyl - pi perazi nyl -1-yl)phenyl; R = R2 = nethyl;
R3 = :
N- ( 1- net hyl - 1- phenyl et hyl ) - 3- {[ 4- (4- et hyl pi perazin-| -

yl ) benzoyl ]am no}-1 Ht hi eno[ 2, 3- 15
c] pyrazol e- 5- car boxam d ound (36) [R
4-(4- et ARy 4B/ R 7 ﬁW°rRh‘3)1”)"p‘1'1€WF“y'R?1 —Rnretwllwl = H]: N-(1-
RBetryl-1#dhenylethy!)-3-[(4-morpholin-4- -ylbenzoyl)amino]-1H-thieno[2, 3-c]pyrazole-5-
3 {c{af]bo%ffn g%et hyl pi per azi n-1-yl ) benzoyl ] am no} - I\I-][p ' «
- 1- phenyl et hy IJd 1 H-thieno[2, 3-
1 pyr az StENRPURE (B dR art-eRer ey ol hery) Ri aRd R, together = -CH,-CH,-;
52 tFk1;|=eH]y$ -{(4-RbrpBol R -yrbenedy hathin o RE(1 -phéﬂylcyd\bp(-&pylﬁrﬁ?ltijﬂyénb[b% -c]pyrazole-
yI ) 3-[(thien-2-yl carbonyl)am no] -
qu azol e-5-carboxam de. Table I
)R =Ce(morpiptinyl#rdiphenyt: i omethgo RpsutidRs = FI: N-
dﬁ&rﬁf@@4@@3ﬂ&@%%lrﬁb?1ﬂ—%n6[ﬁk PyRizole-5-
(5) 9 30 (29) 12 36)
Surpr|S| ngl the Aurora-2 |nh| b|tory
03¢t i vi t oaPotpd (R dRpdufitesrhefing HeylpheretitR cnipyregidinve typsthyl; R,
t 0 SR, consL asdH ynoamdnnnmweesﬂyyars.u@wn (18)-11pRatyl-2-P@tolid-1-yiethyl-1H-

thqv,EP %%@%%f% F‘% 21 WO 2005/ 074922

addetl on,. those sane conpounds
resul t e&°ﬂ9°%§é¥éé$ 2 4dEmethyhpipgragny fleflabenyl Roff Rt methyl; Ry =
si gt f i Bantbiiyisupenyiaaiy) BHaR4-FRal ipREratife-yRedhedy886ifo)-1H-thieno[2, 3-

1500%9%9&1%9% E&am}%t ed in the same conditions. From

t he novel conpounds of fornula (I)
of the CRTERYIDHERIRIRA(4-methykpipgrazinddwdaheyt IRs & methyl; R, = R, =
bi éfl:0gi cal3-{pr @fmdtf@lpxp@QBItSﬂ d/ef@td%ﬁ?ma?}w?ﬁim 1| Mﬂ(@hﬁétﬁhyﬂ]SH thieno[2,3-
un rior an at o e closes
E‘Eoﬁ%%‘gglf%e%%%gﬁoml%and hence, are particularly
advant a§emReung 18) HBr aiythieayaifst For ol MetbylatRsve HI: N-(1-methyl-1-
20di poangliethgl) &&&&@l%yﬂﬁdbow%hma}:ﬂ HdhleRs[2 8-cPYaedIds-2arboxamide.

H-t | eno ng
Aur or a- q“?ﬂ?l”BH

| CEQAR(E-mA-flotcpBer(ynddyi}-3R
(2)Ca%§g%héde( 3) 6 35

Table |

Compound

Aurora-2 inhibition
'IC50 (nM)

Cell Antiproliferation
ICsp (nM)

Reference compound

18

184

(1)
(2)
()
(5)
(29)
(36)
(16)

)
23
35
30

2

5
56

Wl |jo®|w[m;

Surprisingly, the Aurora-2 inhibitory activity of the compounds of the invention resulted |

25 to be constantly and markedly supéribr that that of the Reference compound.
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ki nase activity. The conpounds of the present
i nvention can be adm nistered either as single agents
waoosn7492at t ernatively, in conbination with knoRiI/EP2005/001021
anti cancer treatnents such as radiation therapy or
chenot herapy reginmen in conbination with cytostatic or
cytotoxic agents, antibiotic-type agents, alkylating
agents, antinetabolite agents, hornonal agents,
i mrunol ogi cal agents, interferon-type agents,
cycl ooxygenase inhibitors (e.g. COX-2 inhibitors),
mat ri xpet al | opr otease inhibitors, tel onerase
i nhBP4BPS ;. hPSFr GRTHECRPHELR FiRcha BPesessant Fellgpripiolferatye effect
facilmﬁlcartﬁszanb@rbr agenthst ofittei REERn&geshsundteing BEFER in the same
- agelhGion@nt i - angi ogenesi.s agents (e.g. angiogenesis
inhibitors), farnesyl transferase inhibitors, ras-raf
. signal thremaleidhe abPVpabthIRY! comMRRHNES PiUPENUIZ@) df theyrsertion appear to
. 5 nhiebdntiorss, witht dhigislogielk Srofila hdobdidepddSas & whdi, '\Aﬂhlcbhd’hﬁi—le%cteijly superior
ag oppi e, [ oner ase
AR 0B R TR Poqppoltlop b Boap LARRS IRE e re partuiny
dosvaniageptise Bt ARy ﬁwsmr@tﬁﬁ%&vg disppie pstasiated avih 60 AliEsed Aurora-2
of kin26e 4diiviy. i nvention within the dosage range
agent wi B e e “*eﬂo% e LB SRS e s e soent
10f or%lﬂ't%f"ftw?'y riwﬁrfﬁ%na jetthde ?a@mryreaﬁwtehtsw@\m radiation therapy or
antcheanicedpyageinies in Woebingtios o dy&dsiatd of Qi]tﬂl‘dknataig@rﬁs | Stibiotic-type
' n%@@r{tsjpemy%tn?g ag-rem% %Rtm(%)%gﬂéfagént 3‘\romﬁjon§lt rgde)nts lmr{mnologlcal agents

present | Avention, sult mnis
25 HElIFFAIIYPSe. (PISNBo HRYRANYYeNa%n bBNIBIRM ni Gtoer eBOKY? t Hehibitors),

us uradtrixmetat@soterael Irﬂwfb&ord,QSIargaaiseMialbltorsjQ:f&fslhdS(mld@éDfﬁhlbitb% anti-growth
15ag¢acto\f\’$écgm3r ag%%dhﬂid k-(ﬂfi ?Jntst gﬁtl l?é&é ggént tbfnemoaene&a agents (e.g.

adm nistrat] on rout
ad GPYRE"FLY InpPliers) a @ SerETooR @Gﬁﬁo‘iﬂﬁ‘d' erinsduction pathway
f ofiribit@rs,(de) cydnyhibisong @ther ekt abblidrs, 30ouli® bialiey bgdn@0topBsomerase |

nhﬁ;@&? t?pforsgr% sd IPlnﬁbJo'rsmér?dWﬁé‘ﬁkley tn general |ower

OSGS W | m ni stere en a par ental route is
enpl oyel orrHASd af Grfixad depgl wich F@?b'@@on RifoF ¢piEepTBRIey the compounds of
20 adthinih&hiiat witn tee desge jangd ddecribadBgow biar the xBaidhesmalelically active

a&é?m%% I ®e E%{rovlggdpsggé/raﬂ%gl ght will be generally

used. The conpounds 0 i nvention can be
adni ni sP@F%‘H‘”?SnOfafor”%‘%' NP3y st usge sagieniady mih keowy, anticancer agents
or ahéryg cantbirk e fiﬁrﬁi‘umldrlab|ne;$;ﬁopr|§tapSU| es, sugar. or film

- coated h?ebéoﬁwﬁyﬁund? o# fgllMuga g% 8r%géc'nt %(/en%gr’? %?lpa%|eq?r a’dmlnlstrstlon toa

rectall
25 @‘amma S9Ny 2‘6’05’130?@92323@@?#@2@@5%@9%2@“@5 and the ~dosage level

i nﬁamnassmum B laye, welght, Eonatig3 of e pateandU Sd@iR{abn route,
' n%raetxgﬁﬁgl &Jﬂgr!léjaosa ﬂ%él@!ﬂ %"Fllo[al g&?ggtha? era c Imr;])f()llilr]% o? formula (

he pr esent 1nventio O I Nnc rnace
coﬁ‘ﬁbéam% 5% 2Rghp o Pig 580 Me BRsisem dromﬂ tp Srtimgk daily] ty general lower
a pdsas molc beitad@mlsteyedaab@pt alateptas adiute ishem@Ofedl Mhus, for example, for

30 as%ﬁ&)e%ds% JS‘FE(IO?I éqsghwa{hgg& tflorcgla‘w'éleagﬁeng%?bgo mg per kg body
- exclplent a car ler or
weight will be generally used The compounds of the invention can be administered in a

variety of dosage forms, e.g., orally, in the form tablets, capsules, sugar or film coated tablets,

liquid solutions or suspensmns rectally in the form SUppOSItOI’IeS parenterally, e.g.,
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The pharnmaceuti cal conpositions containing the
conpounds of the invention are wusually prepared
wo edosoworzy conventi onal net hods and are adm ni BECBEEROF/001021
a suitable pharmaceutical form For exanple, the
solid oral fornms may contain, together with the active

conpound, 10 diluents, e.g., |lactose, dextrose
saccharose, sucrose, cellulose, corn starch or potato
starch; lubricants, e.g., silica, talc, stearic acid,

magnesi um or cal ci um stearate, and/or polyethyl ene

gl ycol s; binding agents, e.g., starches, arabic gum

gel laranmecuasthgt deushl lots%/enoueaaﬂb/@xymethhgdl @albulnyesirat injection or

pol ynikisy | pyrrolldone d|S|ntegrat|ng agents, e. g ,

st arch, ai | gi nates or sodj

gl ycol at@ %rfe?egf’ v%’g%tlonga?ﬁ W@?eess phad?%?fj{ﬁa%"mpos'%o”s comprising a

swedmgpedsf farBulaeh of Aghargerruticadyietrepigblé edi thhierr, in association with a
ol prapkRaiiesiy al:@ﬁfab’lle%ktl e BRh P He a LAGRNE iRkt

non-toxi.¢c and jcally .inactive subst
Uacd | n ORa AEEECI PRGT MPORRH APVIHES RO of he Tenion ar
phasstel eprepated fpipeipar @nvaotienairaetivds remdufracedmigigleresh in a suitable

‘kon@mﬁgan@gfm$or exanpl e, by nmeans of m xing,
gr anul at

bl ett ar - coa
filmco tfgﬁmﬁfog5§?kggm&§5%1Wﬁbfﬁﬁ gﬁ@&§ ¥y thp GFtive compound,
100r afiluenthriegi, $cloas i dgrirasa padgkarose, gcrossyreilpsse, emubtgichnspotato starch;
andubridbhtss USP AMNEd, IS stehfc AW, %@r@‘u% drRIcioM I amatdBY)d/or polyethylene
con aln as.a carrjer, sac ose_ or. sacchar W t
&P e NS of95 NN £l gﬁgméorﬂF?%IQUWhegeamm methylcellulose,
sua@&qmmﬁelcem@w lee pelmiys ipprigidanay digiotebrating, agestsexanstees, alginic
O];ca:;é@r ralg%&t%s o‘ﬂ@b&iﬁrﬁl séasrgU@]ycc?eg@reffeﬁf@éH ﬁémg?%uga:sgggé%tuffs sweeteners;
[ u u
DGR R SRel B ST B B P 281 (erbrg. piove =nd
i ntrhamasdedically iimgctst isaranpesy userhtimi pharmbasg@ichle formilletions.  These
t hehaf%bé(@ca@e@péwms By Bbﬁ\%ﬂiﬁé‘&}ﬂ&d .ﬁ@hévvn @%@pmeka@nme by means

carrier

o b Fotising 1ERlnS sistder I ylurt sty

desi red,The liguid pla;hﬂr@ons fanrerain@dnofistiaiighomay he e.g.. syrups, emulsions and
20hydugehdiansi de. 30 The sol utions. for i ntravenous

injectiqns or inf ons EY ? in, as a cgrrler "

sterile S\X’Bteé?m%‘? 6%5“%?@ PR 9° RS Ble ST HE o gRofharcse wi

of oyrc@ing leed/orapneitignd sodeloni ¢, sal i ne sol utions or v

t hey nmayheai @rhsrbnﬁraﬂ@weeé?ﬁllmn)f(?ﬁgy Rfta, GRELdnes R 3B, natural

2005/074922 P2005/ 0102 t
corrt'yi A9t & Ltﬂhg n2jet Reg |Hemgéi/i:%glo%e gﬁaeﬂg’celﬁlosq or polyvinyl

25phahm3¢eut|cally acceptable carrier, e.g., cocoa
butter, TQ@ENS%&MH%%OIQJIOYIQ @Aralnt@nﬂgﬂuléﬁaw&ﬁm|n$é’}econtam together with

t nt t th
SPREes PR A et A BT Bh e S A TFis, SIVe o, ety

sorbit fatt
¢ heeo
W Pleelet gp(g@q ngyo- amyopl/iemﬁ foltdl candt @ desired, a suitable . amount of lidocaine
hydrochlonde v
30 The solutions for intravenous injections or infusions may contain, as a carrier, sterile

water or preferably they may be in the form of sterile, agueous, isotonic, saline solutions or

they may contain propylene glycol as a carrier.
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5it, the follow ng exanples are now given.

EXPERI MENTAL SECTI ON The fol l owi ng HPLC net hod was
wais@d/o74921 he anal ysi s of the conpounds, as spebCT/ERI05/001021

in the synthetic exanples set forth below. As used

herein, the term"Rt" refers to the retention 10 tine

(m nutes) for the conmpound using the HPLC net hod

speci fied below. LC-MS Method HPLC/ M5 was perfornmed on

a Waters X Terra RP 18 (4.6 x 50 mm 3.5 *m) colum

using a Waters 2790 HPLC system equi pped with a 996

Wat ers PDA detector and a M cronmass nod. ZQ single

quadr updhe mepssiefsctmanetosiain, etpaéthpredvitv tihe azctive compound, a

el %ﬁ&rﬁr@%ﬁ@aﬁy ;c%ergtgﬂ éarrlré?na gc'%g:&éeouttéfb&ll i¥EF\‘é’agcﬂ‘f‘r:oAar‘;fB’éW“oxyethylene

aceti c aci
/ éE@F?ﬁ‘rff"‘{yrﬁc'ld§S@‘55”§?Ctar}§ﬁrdeﬁ\fé'ﬁl | e phase B was wat er /
acet oni Withltiee £i5:t®bgtter Mndrdicaim presenhindedti¢ro witlg09pdBing @n\Blimitation to
' Sm ﬂ%@%ﬂovhﬂ& éiar%&e(g §e%oxlr7|}i|0en UV detection at 220 nm and
rim Flow rate /mn. Injection volune 10 pl.
FuII scan, mass range from:100 to 800 anu. Capillary
voltage was 2.5 KV; SEYPERIMENTPESEETION was 120C, Cone

was 10 ¥pe B@J\A%tljiﬂ@ Jétﬁ@oewgsl-tged\@ i Qnalyggofe}ﬁ§ccﬁlp\5@rﬁs'd@ specified

m nutes at 220 1'5145 are iven, as
r afr] tae s Hﬁ»@mﬁzles set fort elow As use herein, the term “Rt’ refers to the retention

104- @yparroinGey) fie teycbinpiund LEinDp b EREC Detbad fmexifidd eloaci d
Aqlg@%Mgmggum hydr oxi de (20% w w solution, 9 m-) was
added t sol uti on of et
4- cyano! QL?/W&WWFW@?? AR B%Y?éerﬁﬁxf eEaRB A& -G &° T34, 0m) colurmn
44 usm@|e) Weters1 2 ZB0dHRLCa Restdml GQuipdel \dith a 3C6 ViktererPDA detector and a
st 'Nr cfréné‘&g gngféi 4q *H&lék%@%g&;?%;%@ En&%fr@ﬁ&&eeqmg@ Kuith ggglectrospray

X

15 po e R et DRs Atpe ZEA 2o E T BT DD geete aci
hy decetdvitde 96 Saend MoflewihaseeB sk wdtenasceseiide & Gydient from 10 to
fibpdat nOPmin@s h\%@ SW’/J B 2Wﬁrtr ety ABEcih 128 b URHGRd 280nm. Flow rate 1

vacuumtao gl v he title c oun
2 AL R loD G 5%y DR 5 B eS8 AOB T voloe
Exaapkeé KV, tSeurte lrutpglature was 120°C; Cone was 10 V. Retention Times (LC-MS RY)

204~ GXANRA % RiRBLY LB QML B QRNRES: A5 GANRRYWE Bl A

m xture of
4- cyano- 5- (nethylthlo)thlophene 2-carboxylic acid (2.0
g, 10 mmol), 5 benzyltrineEkameledhni um chl oride (2.25

ahB) heth i d) MR ndds- %Q)@né%é‘idm 480 mmol ) and
anh rous potassi-um ca

rb '
G mot hy FSHEBUROE T AGROEDR "Gy B wepodsee fgpuign o s
25 hodtcgano/Af(tnethylth@gthipprgne-2loerbodylateutie onds mindiuib dot-gipxehe (100 mL) at
ety acetate (400 nl-) and

After stirring for 4 hours at room temperature, water (500 mL) was added to the
reaction mixture and the pH was adjusted to about 2.5 by adding 2N solution of agueous
hydrochloric acid. A white solid was separated by filtrartion, washed with water and dried under

30  vacuum to give 8.5 g of the title compound.
LC-MS: Rt 2.4; [M+H]" 200.
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washed with water. Organic |ayer was dried and

evapor at ed under reduced pressure to give a residue
waobiosi74eas purified by chromat ography (el uent BCTHEP2005/001021

acetate / n-hexane 3:1) thus 10 yielding 1.5 g of the

title conpound. LC-MS: Rt 7.4; [MH + 256. Exanple 3

tert-butyl

4- cyano- 5- (et hyl sul f onyl ) t hi ophene- 2-carboxyl ate 15 A

m xture of tert-butyl

4- cyano- 5- (et hyl t hi o) t hi ophene- 2- car boxyl ate (1.4 g,

5.5 mmol) and oxone (14.4 g, 21.5 mol) in

di net hyl formam de (100 m-) was stirred at room

tenperature for 16 hours Thgmﬁ,gggion m xture was

then poured into ic ( and extracted

Wi ttﬁ"té’t‘mff‘c\é?d‘@tf’a(ffﬁt“yéf"QHWPE“%"S??FVWW%Shed Wi th .

wat er, dy iredurewers- @amﬁtnmuﬁlthu@mdpmszwafbawc agid (2.0 g, 10 mmol),

5§g%gﬁyggﬁa%%09ruﬁ%ﬁaﬁggé@ g é,]?ertg%tg oégoee k) lt*nlL ©480 mmol) and
t erdDYSIRYS POlRs A FRER 521 3 B ZACR 1D d@ﬁi@ﬁ@ylzcw%i% rak)evas stirred

A rat %0 fer. 6thotirer Afteb udojihg, the mixture was diluted with ethyl acetate (400 mL) and

4- Wa@ﬁ‘éﬁ' \éfh(\/sg?é‘ rbachlr{;l AL%NC(!Q Mgl:l gp{lg\ggor%eg %@g&n{%g %regsure to give a

g, /.
rret’?r’%“ea"}"”&f@h‘ﬁ?s ?Lﬁ'@e‘hﬂj C’Wa@atéqfﬁi?hb' é@'“%ﬁ ey Cagetite 2” hexa”e 3:1) thus
10hoyiesiing Titeeg sfeteectttle osmpouxd. ur e .was diluted with et hyl

acq_wgf-\(tyopm“ed washed with water. Organic |ayer

was separ at e d over anhydr ous sodi um sul fate and

evapor at ed. Through chronato gy purification

(n hexane/ et hyl acetate 3: 2)—J¥R§—of the title 4
 conpthvidl heseneimethglstiéenybthiopBend-LedvBoxyRite 5. 6; [ M-H] +

ISI%I-ArtOh Exa\mh@ré of UEE-butPUb-Y)andRs @ﬁétﬁ‘ﬂ%hlg thiophene- 2t carboxylate (14 g, 55
| m X

e P Oy B o ey el Pr R TR s P sles oo
( 1.te@n@ratute for r‘rﬁbbt)rs T85 resnitbnimyictune oiak dreh poared ohto( 0/ Waterl (4@f mL) and

a %Zt%?c%@lvw%i an) abdlatded Qilic al&ahal wishay W WiRS Hibd He@%nhydrous
CT/ EP2005/ 001021 :

teﬁff@l‘”&f’ﬂ g Fvafafaf?gz ‘gry”eﬁwt@ e ¢ 099 MRitlg Sprmeowiss

20di LGt Rivibth [MetHlyA88acet ate (50 nL) and washed with an
aqueous sol ution of sodi um bi carbonate. Organic |ayer
was separated, dried over grigle@us sodi um sul fate

OSBRI hEE AL SR Bl {1 compound
A mixture of tert-butyl 4-cyano-5-(methylsulfonyljthiophene-2-carboxylate (2.0 g, 7.0
25 mmeol) and hydrazine‘hydrate (1.7 mL) in methyl alcohol (30 mL) was stirred at 60°C for 2
hours. The reaction mixture was diluted with ethyl acetate (100 mL) and washed with water.
Organic layer was separated, dried over anhydrous sodium sulfate and evaporated. Through
chromatography purification (n-hexane/ethyl acetate 3:2), 1 g of the title compound was thus
obtained.
30 LC-MS: Rt 5.6; [M+H]" 240.

Example 5
tert-butyl 3-amino-1H-thieno[2,3-c]pyrazole-5-carboxylate
A mixture of tert-butyl 4-cyano-5-hydrazinothiophene-2-carboxylate (1.0 g, 4.2 mmol)
'35 and hydrochloric acid (0.7 mL of a 37% solution) in methy! alcoho!l (15 mL) was stirred at room
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5-tert-butyl 1-ethyl 3-amno-1

Ht hi eno[ 2, 3-c] pyrazol e-1, 5-di car boxyl ate A sol ution
w@R0ospb2 chl or ocar bonate (4.90 nL, 51.7 mmol ) PCEP2005/001021

tetrahydrofuran (THF, 60 nlL) was slowy added to, a

m xture of tert-butyl 3-am no-1

Ht hi eno[ 2, 3-c] pyrazol e-5- 10 carboxylate (12.0 ¢

50.2 nmol ) and diisopropyl et hylam ne (D EA, 51.5 ni,

301 nmmol) in THE (300 L), maintaining the tenperature

between -5 and -10C. The reaction was kept at the

sane tenperature for 5 mnutes then allowed to reach ‘

r oofeGRpere 1fr koursTABe fIseiN Meigureyagtdivted wils ey sgoetriat(B1imL) and

to \ﬁ’ersyé'tﬁﬁl& éh@b@éou‘é&GlUthHﬂﬂ oﬁ@&HlM@chl&ﬁlb@U@rg@PﬁE Ta@é?t\n‘f‘eg sWhdrdled, dried
et <;</er an%)?otrc? S&Odl uqze)angg\ga Wa eg {3 affo d? ?ggfjﬁedﬁligo%pound

was se ired over ums
evdﬁo’V‘%tPédf’t W*tﬂﬂﬁ‘?@ss The resul ting raw material
striturated with diethyl ether to give 13.7 g of the

title conpound as a white sExatiplelsC- MS: Rt 5. 6; [ MtH] +
g}%-teg)r%g% ohzl :?gmﬁlot@l:]ﬂz'ngp%%m]% tc>"1$y115d|carboxylate

H- t hi end] 2o ﬁ}*ry};%r@arposate @r%@d%éwmo@ Dyl pypirofuran (THF, 60
chlrani des (sBQy2 aﬂdied 2:32b Rrg sfasrtadgie d-dntnox FS&H@B@@SJC}B?\'az_OIe 5-

: 100f ngﬁJ‘ﬁ'ﬁg% EQ%p@o%ylgth% %§H%EA%§ 59l T80! hrmol in THE
d| ﬁ%qo%/f?li' i @F'ﬁ‘&ﬁi”aéhe( Wratuw pavesn )5 aw 18C. Th¢ raggiiongvas Hept at the
m xbe eerh@tatie Soh® umitutesvibbakildw@s tweseh 26om Gafpefdulré. YThe obtained

r e'ﬁ'ﬂ%@r@ \A}AQ g\%‘boJaEg %cﬁﬂwegg ?%@HEFE LH %It reggu egﬁacrfeeciSV\llltq u%yl acetate

hree tines Wt ene e resul
4 DT PR Watey | Biegh Lisphic dwebmaaeseﬁvaﬁeéc Hme@r pyge spdiym sulfate and
15ad desbopoddtto Ofynasis SEhe (résulting @utmatdliabyd3atitti@ed v@dh iethyt ether to give 13.7

S“Sgpomék.@@coqﬁpéthf ftwgﬁy%a.h 1-ethyl

-am no- I eno pyrazol e- 1, 5- di carboxyl ate
(6.6 RM&SIVDI}2i n dry” DOM (200 ni) and pyri dine
(23.2 L, 289 nmmol ), wunder stirring at 5C. The

resulti ng suspensi on vvas st IEH % cHor 20 hours at room
enperature. 30 30 300 nmL of aqueous

20soc’htﬁfFer‘iyl:b?tBb'r?a[{‘bmWé’Pé“’t“I‘Téé'ﬁe'éZGM%“'t‘?i Hhgiepalz dlRyrazole-1,5-

m xtcarbexylhtae organic | ayer was separated, washed with

bri ne, 6&élﬁ%h@¥&r (ﬁég% Uil s HJWEU%&(E&?%F% to V&fggern%tor?o 4- morpholln -4-

Puri fication romat ogra
7: Ypegageadd o5 9@ Bf 3f3ﬁe”l”i°tl & dgo bﬁerﬁenethar@ WBCMRt210 mL) and
7. dimefhylidrhartid® QAMF, 2ﬁ04V?@_)2@%/rQIZﬂl99?21e RGROERZ S AL Q2dtiles were

25° By cggﬁ{yka)rrﬁtng%dl Jﬁdéﬂe@ﬂ%& gr%%dl?e %g%qh§%5%99&¥équnes with toluené)

t th BhispYting 4@%%&@'@@@8D@Iw@ambmoa@eeww adHed gegion-wise (in about

apprsopcrulrsatte Acybpeatlbrofof detertlBiltyl Vabth) €3-atting-1HiMoRVE-dNgrazole-1,5-
%Bl%glgte r0 tlgléﬁnrpgleﬂ%;yelg(?l}/l?%&oerglg ﬁl% %{dm]é_ 9% EfwlL 289 mmol),

ﬁ er az n-1

H- tnpﬂeéﬁ@rfr@ at g . The resulting suspensuon was stlrred or 20 hours at room temperature.

30 300 mlL of DCM and 300 mL of aqueous sodium bicarbonate were then added to the reaction
mixture; the organic layer was separated, washed with brine, dried over sodium sulphate and
evaporated. Purification by chromatography (DCI\/I / ethyl acetate 7:3) gave 4.05 g of the title
compound

LC-MS: Rt 7.2; [M+H]" 501.
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5 c] pyrazol e-1, 5-di carboxyl ate; 5-tert-butyl 1-ethyl
3-[(4-fl uorobenzoyl)am no]-1 Hthieno[ 2,

wW@20ppy49220l e-1, 5- di carboxyl ate; 5-tert-but yPCUERINYD01021
3-[(thien-2-yl carbonyl)amno]-1
Ht hi eno[ 2, 3-c] pyrazol e-1, 5- dicarboxylate; 10
5-tert-butyl 1l-ethyl 3-{[(1-nethyl-
H pyrrol - 2-yl ) carbonyl Jam no}-1 Hthieno[ 2, 3-
c] pyrazol e- 1, 5-di carboxyl ate; 5-tert-butyl 1-ethyl
3-(2-furoylam no)-1 Hthieno[2, 3-c]pyrazole-1,
5-di carboxyl ate; 5-tert-butyl 1-ethyl
3- ({4-[ (Br-oretatind pi grerrialdgous-wryydny dy ypadien a-teytJuyhil athy!- kamino-1H-

H- tthlb@d??gﬁ—tg]pyra"oleci YieABah Brelwito 1kl GadrboXl 888 chidfe derivative, the
u

3- (ff'fwfnﬁéfoﬁ%ciuﬂdﬁ B %gf’%ﬁmﬁaﬁd yl ) net hyl ] benzoyl }amni no) - 1
H thi erffo2b8yldiesyt &bl emathirintrazine bidkyizayeminoEXathizne]2 8-
s1- (giyhesea atdamsk)ats- [ (4- mor phol i n- 4-yl benzoyl )am noj -

e oA G RV R R SR o T Do 45 hzote 5.

3- [dibewigigiol i n- 4-yI benzoyl ) ami no] 1

H-t hi enalty-But@ 1Ry AZ @hen-2. fvtéarbahygaﬁ.pawltﬁ&r%p(ﬁcjgﬁazgpe 15
dlcadbox? to a solution of. hydrochloric acid in
h Y,

di oxa %8 m., 4N solution). The resulting m xture
10was sti rrietibey Treduhd- @ rmetyathipwrof vy!)ca@omytiamige}-1H-thienof2,3-
Af tegyymasiela 5-dealbatyidies were rermoved by evaporation
~under r ressu dth resi triturated with
25 i et Ry BUAGETIrT P UPURT i ORETVet P fi e et
di et hyl Sderheuyty! Arsthydi-{eld!-uatdpirardodufiraibedB@)antian)d Hitgeno[2,3-

3. prgra@&eﬁb@;,cta,ibt)iy%té;:onpound, used in the next step
vv| t hout '

furt tion.. LGMs: R 3.1: [MH +

1545 By SOHEH 1oy LB e i Bk PP g

f r dierol?es- @mﬁra’albﬂeﬁ thmrt@wmgli ate conpound, the

foll owing derivatives were anal ogously prepared: 30

1- (et hoxycar bonyl ) - 3-{[ 4- (4 rrett‘\ I p| pera2|

n-1-yl)benzoyl]am no}-1 Ht

c] gylethgvicatsnd-Hbrmprphelindivébengaiy) ef@h\IObﬂrlﬁeenOIB 3-clpyrazole-5-
20- ( @hivexycakRORYdrbcRolided- f | uor obenzoyl ) amino] -1 Hth

Izggg} (2)723 J%‘?é&%oﬁg? cal gg 4I Jlb%nioyﬁarr(%émo]-%Izi-tm@o[z’&c]pyrazoleﬁi,5-
1- Cisehosiptealt 96 ) Mps 3ddet thisesplutiony bchardioomric)aaidi imdfoxahe (88 mL, 4N
H‘ EhLRAR[1Re 3esQi|tlﬁ’§’ FrBE R %5%%@30&%‘1 kebnpRfEtuts for 72 hours. Afterward
é{ﬁatp vye%a{?bone% eﬁ%q g?ﬂ 'I”WS'} r%iucgﬁ PIRPSY Tnﬁ thegreSIdue triturated with
25 diethyl ether, filtered, extensively washed with diethyl ether and dried under vacuum at 40°C
to give 3.4 g of the title compound, used in the next step without further purification. |
LC-MS: Rt 3.1; [M+H] 445, |
By operating as above reported and by starting from the suitable intermediate
, compaund, the following derivatives were analogously prepared:
30 1-(ethoxycarbonyl)-3-{[4-(4-methylpiperazin-1-yl)benzoylJamino}-1H-thieno[2, 3-
c]pyrazole-5-carboxylic acid hydrochloride;
1 -(ethoxycarbonyl)-3-[(4-fluorobenzoyl)amino]-.‘l.H-thieno[Z, 3-c]pyrazole-5-carbo$<ylic
. acid;
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c] pyrazol e-5-carboxylic acid; 5

1- (et hoxycar bonyl)-3-(2-furoylam no)-1
waoRaokioarsef 2, 3- c] pyrazol e-5-carboxylic acid; PCT/EP2005/001021

1- (et hoxycar bonyl ) -3- ({4-[ (1- et hyl pi peri di n-4-yl ) oxy]

benzoyl }am no)-1 Hthieno[2,3- c]pyrazol e-5-carboxylic

aci d hydrochl ori de;

1- (et hoxycar bonyl ) -3-({4-[ (4-net hyl pi perazin-1-yl)meth

yl ] benzoyl }am no)-1 H

t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid hydrochl ori de.

10 Exanple 9 ethyl

5- {[ ( 1- madthoyycatbopesrythied-brylcdraeryharicer! Hemsrol2, Belfyfakolatdr p

hoL&gméw%mBenzoyl)antno] 1 FLthieno[Z 3- c]pyrazole 1

-car l'ate A m xture ng % 9 ﬁ

mol ), E(T*PIXNOS@HQY&W éﬁthyh% y)”%2 tt' car %”V']"i’@ d)-1h-thienof2,3-

t etppaRidsitamsayicaaut et r af | uor oborate (TBTU, 3.40 g,

10 6 nmprge)tihox%:] &)gﬁﬂosx G&b Qﬂ%@ )1H'?tﬁ|er(of2'3 c] razole 5- carboxyllc acid;

hol
it 8ot;atnoéy«aai%%@%tswawwaedw‘ ot A Aot
and]pwaivd'le-mltarmpbepyhﬁirdrtylom‘a ne (12.1 rrL 7. 07 mol) in
O]? et@xﬁtb@¥8f§@%%¥l&ﬁéaﬂ K/I{neé#hyﬁgenﬁd?/@%mo )-1H-

tenperatur he reacti on
mi $hfenPle Suidryrage'e- %@EOW'Q%'W?@?N%’H%{ extracted with

10di chl oronmet hane. Vol atiles were renoved by 20
evaporation- under reduced pg i e and the resi due was
“triturated w

ext
RIS R SN AR T 2 Pt SLenS ¥l Y. ey
A0 @H-tHienc?, s-e]pBraZolgriabrbbkgatei t | € conpound, used in the

next stgprﬁwuéhgwwwgr{ e, Qé”dbftocsa*rdw%ﬂ okt B@zotﬁ’ézom B5-11,3,3-

[ M+ erating as _above reported an %/
15 gt gﬁtrﬁmﬁ@v“fr%wﬁttﬁ fluerpbosdie e(TRAY eF A8 Bt mmaly 1-( etho carbonyl)-3-{(4-
del‘nbhpablin\ﬁeylbethI dnohd]-0vitmenofeomgipuad s -Svwearbexyin atio gedrsthjoride (3.40

ar VY. 7 ) in 80 mL of
Fﬁ? 7%9 mﬁﬂtorlenndArN gnsopropyle)ttglamme (12.1 mlL, 7Oh(:);‘1]1r1'1|oc):y|nI pm 0

r ogvethylmm?%ypbé%re}c}ﬁt Joofn temperature for{2L)(hou s. Afterward the reaction
H e od2diidee vywazane edtrac@t boxyitradrenetienholbleé {vpre Temoved by

20 R) e\;lapﬁr%tlgn L@Qéﬂr‘?&ﬂ%@/érés%w%l ﬁ'@ré@ug Wa?QIWAth' v?\fh[eel‘@f éUéfa’RaI" filtered,
H- eﬁwwe'[/ zfasttee]NrSWa% P@eflané SrEHRrrapeuumRY 4R Lnipigive 3.7 g of the title
3 [;c{n4pomin’ pealin he dexy btbenzroy fdrer pofiedbo {[ (1

{.ﬁ gl l.kam no} carbonyl ) - 1
|enoF -CFK

razol e-1 -carboxyl ate;

3 [ (4- n@y tﬁ’ﬁ?f?'i‘”ﬁ 25 elpodéﬁzqueﬁi aar'i’fjrﬂj(] stsrtucg{ [frerf_ %e su1table mtermedlate
25 S) ddrivatvenyd fofowmgrcb@pduddawére anagydgetdhyprimanddno} car bonyl ) - 1

H-t hi en%bgg%%%{% %%6] %MQJX@! Qtpﬁenylgﬁlo%pyl)amlno]carbonyl} |

2005/ 07
3- ptdth'%PMvr%%O'a-W@@wf&u )am no] 5 ({[(1
S) - 2- noephelf(MRA+-ykiudrophenyl)ethyllamino}carbonyl)-3-[(4-morpholin-4-

ylbenzoyl)amino]-1H-thieno[2,3-c]pyrazole-1-carboxylate;
30 ethyl 3-[(4-morpholin-4-ylbenzoyl)amino]-&-({{(1R)-1 phenylpropyl]amlno}carbonyl)
1H-th|eno[2 3-c]pyrazole-1-carboxylate;
ethyl 3-[(4-morpholin-4-ylbenzoylyamino]- 5 {{[(18)-1-phenyl-2-pyrrolidin-1-
ylethyllamino}carbonyl)-1H- thleno[2,3 -c]pyrazole-1-carboxylate;
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phenyl et hyl ] am no} car bonyl ) -1
Ht hi eno[ 2, 3-c] pyrazol e- 1- car boxyl at e; et hyl

wa2(os4749R210r obenzoyl ) am no] - 5-{[ (1- phenyl cycl omﬂpyiopﬂmlozl
i no] carbonyl }-1 H
thi eno[ 2, 3-c] pyrazol e- 1-car boxyl ate; 5 et hyl
3-[(4-fl uorobenzoyl )am no] -5-{[ (1-net hyl - 1- phenyl et hyl
) am no] car bonyl }-1 H
t hi eno[ 2, 3-c] pyrazol e-1-car boxyl ate; et hyl

- 3-[(4-fl uorobenzoyl )am no]-5-({[(1

R) - 1- phenyl propyl ] am no} car bonyl 2, 3-c
pglr azg| @th{LBE%»rg%’g I[gﬁélbé@oﬁmmm% -%- (18)-2- morpholm-g-yl 1- ]
3 [pﬁéwfelhywnﬂrbﬁ@my&id)-&mhléﬁ&[i S=c[pffatde-1-carboxylate;

yI ot hsrea L 3n[§4} enzo;ﬁ))amTo] -5- {3[8 -phenylcyclopropylyamino]carbonyl}-1H-

H- thigrelzo]- gpnazeqeﬁyqaa?g@il%e 1- car boxyl at e; et hyl
53 [ (4 f lethOIr3qREr B B03H-H AEIN MG} 5- {P(‘I(n{e{tf(ym -phenyiethyhamino]carbonyl}-1H-

l,uor o hyl | am no}carbonyl )-1 H th
|ert1r8 ”%% C]p azoleq %)gf))éﬁ Scarboxyl ate; et hyl

3-[ (4 f Ptﬁ‘@’rﬁkﬂé'uﬁ@b%’-?@ﬁmwe]}fv@( (RIT (poenylpropyllamino}carbonyl)-1H-
S) eI Pk dzB=4-= Cyg}bo;wat@henyl et hyl ] am no}car bonyl )-1

I5+ 1{: FI ino{(ﬂzlﬁ Z?ﬁf%lnrggén%gy amlno ]-5- &[?lrs?q)%eny fpyr ?dln %

10- pm@mmam@m@rb)»am%wm bonlpypzate-1-cabddylaler obenzoyl ) anmin ‘
0] 1 H ethbizga{udroBerebpymmgd-g 1R u-bxaph&dyBsthyBbhiyblcarbonyi)-1H-
| noﬁgenotZB thlr)t%glg ol%rb)wlate 0] - 5-{[ (1- phenyl cycl opentyl )am
t hi eno| Eth3-3d]4pfwfabwz@d pmipalrHdihP)-aterrhelinkdry-15- ({[ (1
S) paedgnafhpm.donytaﬂmw =1H-pRRNY bebirutdantaskpaebonyl ) - 3- [ (

15 thien- 2 é%éy t%g/ th eryIE nlmo carqon [}~ 3[ E%rqbenzoyl)ammo] 1H-

H- t hi eno 201’8 arb

5- {Té(nm2r$eﬂqu20'i'-1ﬁh@ﬁwaéq hyl ) ami no] car bonyl } 3-[ (t hi en-
2-yl car banwl| Mam@@énzayl Lﬂnmo 1t (- BReHy Rycicpe @) RMnd b 8y} 1H-
-C [etr)log)é ?p rdzoletl c\érb yla§ 1 .

R) - f) ﬁdoro hen P)S %yl ] am no} car bonyl )-3-[(thien-2
-yl car bethylI5) ﬁﬁﬁ}n%,]norpmolm -4-yl-1-phenylethyl] ammo}carbonyl) -3-[(thien-2-

oHt/lBérsm[)amBaahnwr@m @pylazelanb@wkmt@, 25 et hyI
S-{[(1- Q %el%?_ﬂ ‘F¥%tlhqqlr_ﬁ>_%gy elhyﬁ%mln caatgonylpgl[ }hlen 2 y(c rbor?yﬂammg 1H-

Icarbony
t hihianeR 2; ek pis aaobelate: car boxyl at e;

1- ( et howsaar banyt }4-f3mr(oﬁt4e‘n[zl(eﬂ1yl]@ﬁ myjdarftinpes- Rtﬁlen-ﬂ‘yibal’jébr)yl )amino]-
)rg %nﬂﬁgszgﬁ/yrgzogfoa boﬁ/la(t:ear boxylic acid hydr ochl ori de;
75 et hy| 5et(1{|[5({[11 -phenylcyclopropylyamino]carbonyl}-3-[(thien-2-ylcarbonyl)amino]- 1H-
R) thlenpiR @ydyRE0BY Ich@siyret car bonyl ) - 3- [ (t hi en- 2- yI car bon

yl)am mP](ethoxycarbonyltim{fm)kethaplpgrggnr I%e?ﬁyiljbe%%y aml o) alhe

gt F{yelmizmnygﬁzoiqSﬁhréwllcacwwyyraq:hlqﬁ@? carbonyl }-3-{[ (1- et
: hyl 1 Hepysr@hRrRt- pﬂ@n)lﬁr@ﬁ}qgﬂlﬁb}%@mn?gltbéIthieenchylclarbonyl)amlno] -1H-
0g he(‘iggrecfplﬁ{ralz&%%ﬁr% Lagar i 203{) ggbonyl ] ani ﬁo} 5-{[(1-
phenyl c§toy! 84 bpgth)ldrehery]etrabasarai¢arhony}-3-{[(1-methyl-1H-pyrrol-2-
H- {1t @88 EmBo)ClHIMiE AT DE-BprafoRl DEXYXPE;
ethyl 3-{[(1-methyl-1 H-pyrroIl-2-yl)carbonyl]amino}-S—{[(1-
phenylcyclopropyl)amino]carbonyl}-1H-thieno[2,3-c]pyrazole-1-carboxylate;
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29 WD 2005/ 074922 PCT/ EP2005/ 001021 et hyl
3-(2-furoyl am no)-5-{[ (1- phenyl cycl opr opyl ) am no] car bo
wWmgi0pA1492 t hi eno[ 2, 3- c¢] pyrazol e- 1- car boxyl at ePCEEP3005/001021
3-(2-furoyl am no)-5-{[ (1-net hyl - 1- phenyl et hyl ) am no] ca
rbonyl}-1 Hthieno[ 2, 3- c]pyrazol e-1-carboxylate; 5
et hyl
5-{[ (1- net hyl - 1- phenyl et hyl ) am no] car bonyl } - 3- ({4-[ (1-
met hyl pi peri di n-4- yl)oxy] benzoyl }am no)-1
Ht hi eno[ 2, 3-c] pyrazol e- 1- car boxyl ate; et hyl
3-({4-[(1- et hyl pi peridin-4-yl)oxy] benzoyl } am no) - 5-{]
( 1- pheryycy@ifopylapyd)p-HirphanpiicrpiopniyiinotartkbbrtyHi Bnio¢rd[2,3-
Mb AL P)cEindsy %:pe rboxylate; ethyl 5-{[(1-nmeth
-1-phenyl et hyl ) ani ng]

yI }-3- ({32{1 I[S(-(&—f prcﬁpégfg?%ﬂ 11pher1y@9thyl amino]carbonyl}-1H-thieno|2,3- |
y| xivgtebsté-]oehaoigte ami no) - 1

H't hi en@[h% 53 @Myﬁ?ﬁ’rleﬁyléﬁﬁ@%h%yrk%@% @ﬁﬁyr’w thyl |per1d1 -4-
hyl T}am no) - 5

-{ %Of‘y]["é%@ﬂi?wé F%gﬁ%‘gé:%@%ﬁ%ﬂ 8&?198’9(1??% 1 H-t hi eno[ 2,
3- c] pyr athgll3e{4K carthpiydriding-y)oxzicangl Eni)-E 5 (1-
N- @ﬂeﬁ&"@w%'ropfr%m%l'b%hh}yil-lth%nc[[ﬁ éc%f@p* %é?bo‘;iylé(tleb enzoyl

)sﬁll;npensﬁgﬁl o{ 1 EFWI 1 phenyletl;}))gmmo]calirbon?l} 3-({4- [(%er%rtrrl\ylpﬁ)er(az?n 1A |

105- {rocdthytie¢ragiilatinphtiplept(Bgic)ranrae] cabdoll } - 3- [(4 nor p

hol i n- 4z, I|3t{§1 Mét)ﬁ%é?&]n yhmethyl] benzoyl}amnno_} 5-{[(1
H-t hi eno razol e- -carb

nnﬁrﬁjny'f:@%apw Olea R FH g 5 claﬂawﬂer @FW}%%% ne

(TEA, 7 nmL) was stirred at 70 C for 5 hours. After 20

evaporation of the solvent gndefe {oeduced pressure, the
W th wate

[
15 i BHE A& gy B s s P e el el o
Suklrataeolafdetartxapuedtied. Purification by

chromat Q%%nyor( qulli)/l SWgﬁ'etM s e%\‘r@}_ggﬂ %é&r&fw%}t %R4—rhorpholin-4-
opé’P%ﬁ“FW@n‘Eg %@W@O[?éﬁwiaé‘ﬂﬁ bﬁﬂbaﬁ&'a?t i g 5t HYﬁo%gh'@ metharol
Suiledtl, 70i mt)eane tietiyleminel €TEA/at mie wat sérrddobtl M Qidor 5 hours. After

20 CO@%‘BH@% Weeso@@rﬂllﬂgé’uﬁu&oo&&@@rreeme r%)due was taken up with DCM and
%4 m)rghol i n- | benzoy am no%a cl opro

N-
s RPhT o] 35 98T (YFAe! oi5iaist HBRAM Hesoau Rete and
Rt e&p&atef Mrilficatid@y Byormididg(aphy (DCM / MeOH 47:3) gave 2.8 g of the title
R) cokidofhad. | uor ophenyl ) et hyl ]-3-[ (4- nor phol i n- 4-yl benzoy
E\m no}}Zt 1 _H1thi en 2,3- 30 c]pyrazol e-5-carboxam de;
SEUEMHINAYY + 404; 4) |
25 3 [ (4- nBy pbobting- & wbdye mzmyted aandl ray] stddtifg om the suitable intermediate
R adwahenyd @Fd&%'&m&od‘hé i€ Q'%I\%D%Ht pr%Jared

c] pyr azol e- 5- car boxam de; + 490:;
2) 3-[(4-morpholin-4- ylbenzoyl)ammo] -(1- phenylcyCIOpropyl) 1H-th1eno[2 3-

clpyrazole-5-carboxamide; LC-MS: Rt 5.5; [M+H]" 488,
3)  N-[(1R)-1-{4-fluorophenyl)ethyl}-3-[(4-morpholin-4-ylbenzoyl)amino}-1H-thieno[2,3
30  clpyrazole-5-carboxamide; LC-MS: Rt 5.6; [M+H]" 494; :
4) 3-[(4-morpholin-4-ylbenzoyl)amino]-N- [(1R) -1-phenylpropylj-1H-thienc2, 3-
clpyrazole-5-carboxamide; LC-MS: Rt 5.8; [M+H]+ 480;
5) 3-[(4- morpholm -4-ylbenzoyl)amino]-N-[(1S)-1-phenyl-2-pyrrolidin-1-ylethyl]- 1H—
thieno[2, 3-c]pyrazole-5-carboxamide; LC-MS: Rt 4.3; [M+H]" 545;
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5) 3-[(4-norpholin-4-yl benzoyl)am no]-N-[(1
S)-1-phenyl -2-pyrrolidin-1-ylethyl]-1 H
wWo kios0of922 3- c] pyrazol e- 5- car boxam de; LC MS: RPCHEB2005/001021
[ MrH] + 545; 30 WD 2005/ 074922 PCT/ EP2005/ 001021 6)
3-[ (4- nor phol i n-4-yl benzoyl ) am no] - N-[ (1S) - 2- nor phol i n
-4-yl - 1- phenyl et hyl ] - 1H
t hi eno[ 2, 3-c] pyrazol e-5-carboxam de; LC-Ms: Rt 5;
[ MPH + 561; 7)
3-[(4-fl uorobenzoyl )am no] - N (1-phenyl cycl opropyl)-1
t hi eno[ 2, 3-c] pyrazol e-5- carboxam de; LC-MS. Rt 5.7;
MtH] + 482 13-{(&nB)pholin-4-ylbenzoyl)amino]-N-[(1S)-2-morpholin-4-yl-1- -phenylethy[]-1H-
- [ifid

l—‘-' adid, y&fg?%rbzfé@réoﬁgﬂni@@]mhﬁ Iriehivd d513=| phenyl et hyI ) -

- car boxam
. 6.1; [WP-I] &ﬁ@fobgyz@)é[ﬂm P uBP%‘%‘é\‘?PBW)"hH Wt?po RI—3[°(piraZ°'e 5

R) - chrijokamyd; pcmﬁylﬂtﬁ]? irdt-HHIv @no[ 2, 3-c] pyrazol e-
Lar boxarg, d?gbenr Pso anﬁn NI\(I_ k\%l‘rlg ;ﬂ?e%hetﬂ;@mtmeno Flpyfazole-s-

3-1(4-1fl 2
e LA i Gkl (g eyl - 2-pyrro

c] pyr azd) e3-g4- ﬂmdﬂmx&m)ﬁmo] NG RB1 -piRinydrody]- {Hviviedhof2, 8- ¢Byrazole-5-
11)ca?b Lﬁ}?é Lé%oh:@raaowmm@o] N-[ ( 1

. I 1 Hthi

‘ c] pyr az dloéuag&‘g&"%g%&?‘?ﬁﬁ@mo (R W”%zé’y"‘f“ﬂ)ﬁﬂl]y#emﬁ’? H- th'eno[z 3
1012)c Brdz61d-5{chibox=not=nzOYIS) &t AdM+N B8l

S) - 2- m)r1ggqg lﬁﬂu%ro\ﬂ!enz%yl)%hw%}(lh ?(ﬁ ﬂS'M J4 flllorbbhe'\)é)eth&g 1H- thleno

t hi
[ VR SRR, N 1. & Rt ey |
pr opyl ) 13y [Aik-Fuorberabgamoy]-)-§n$)raterghdih-tHyl- eprah@ethyl]-1H-
‘3[]1 By ?ﬁzabﬁa"oé - SAR%ARL d8:imd- iR [wﬁh] God; [ MrH +
153 [(4 f|1ébr%6e%ﬁ'zybyP'3%WPWB>]' %&W(‘?LUO&’H%’?M'W&%H%HWP?3:E]PVfaZ°'e'
H tddaeioedrddE L CINS rrResol pa+4b" 46ar boxani de; LCG-MS: Rt 6. 5;

FS;VIH;] 'r"mfl ﬁ E&uo”'b%r(.ayl aﬁuno] -N-(1- phen;jlcyclopentyl }=1H- thleno)[/2 3-c]pyrazole-5-

ol n 2-yl carbo
) I YOS, 6.5 (M
-t hi eno[ 258-N\] ‘@rzamnbmlrsu;zlawmwmwje [( tﬂl@—wﬁcarlRmyWarrﬁ@j
vo[ T&n néfiﬁ%f)yré‘% lcs-cartoxe |d? LC- MS% F%t 4,55 s 482 _ n
o It HELb 2P P By RS BB A2 e el e
5 ﬁzﬂqyra&%ﬁﬂcafbéa@ﬂmdelﬂq MSE [R€ 4.64; [M+H]" 411;
1f7Jh W&#ﬁh%ﬁb&r@&h@%}l Lthﬁ]’fl @u@h Q'Qrcgrba/rlyﬁé}ﬁapﬁ nwta.@mz 3.

n ] 1 H- & car boxam'd
Rt dpyeaole-preppemides.C-H5" Re§ SN 4!

2shenyl cyaBopy-ampenyc3eibrrodyi)-e wen)a warivoyghjnaj thm]end{z 3-c]pyrazole-
Ht&ea%}:s%rﬁﬁeﬁe wrpg%%ls M+ﬁ]1ﬁ@§ boxani de; LC-Ms: Rt |
S) - 1- phdfy IN-BLSy rahen- %rpwogdlwékeww?l@'epftvwﬁ@ﬂnyﬁafp'ﬂe 7
onyhlér&m lnqﬂ)yrézold-s darioeamaifi® L.8-MS: RtB@2,dMeHB462ar boxani de;

LG Ms: g?ﬁa %V@@ﬂ Eopd)fﬁg’[ th%Q)Z Na bgl:lyl aminol-1H- thleno[%_S -c]pyrazole-

R) - 1- henyl pr O 2-yl car onyl)am noj
S0, AR -y 1RO e
21)  N-(1-methyl-1-phenylethyl)-3- {[(1 methyl—1H-pyrro!-Z-yI)carbonyl]amino}-1H-

thieno[2,3-c]pyrazole-5-carboxamide; LC-MS: Rt 5.84; [M+H]" 408;
22) 3-{[(1-methyl-1 H—pyrroI-2-yl)carbonyl]amino}—N-(1-phenylcyclopropyl)-1 H-
thieno[2,3-c]pyrazole-5-carboxamide; LC-MS: Rt 5.57, [M+H]" 408;
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30 5-carboxam de; LC-Ms: Rt 5.81; [MtHl + 411; 21)
N-(1- et hyl - | -phenylethyl)-3-{[(1-nethyl-

woR@gr4902 2-y | ) carbonyl ] ami no}-1 H PCT/EP2005/001021
t hi eno[ 2, 3-c] pyrazol e-5-carboxam de; LC-Ms: Rt 5. 84;
[ MkH + 408; 22) 3-{[(1-nethyl-
H pyrrol - 2-yl ) carbonyl ] am no}- N (1- phenyl cycl opropyl ) -
1 H thieno[ 2, 3-c] pyrazol e-5-carboxam de; LC-Ms: Rt
5.57; [M+Hl + 406; 31 WO 2005/ 074922 PCT/ EP2005/ 001021
23) 3-(2-furoyl am no)-N-(1-phenyl cycl opropyl)-1
H-t hi eno[ 2, 3-c]pyrazol e-5 carboxam de LC-Ms: Rt 5. 04;
[ MrH] + B933-(22dbylamino)-N-(1 —phenylcyclopropyl)-1 H-thieno[z,3-c]pyrazo|e-5-

3-(2- 0 kyal - | - phenyl et hyI ) -
%arbo&% g‘lg i K glzzjéjljrlvl- - car boxam de LC- M5 5. 35;
. [ MtH] + 5 3-8 fgrgylarmme N- ﬁg‘peﬁlwl 1 mhenylethyl) -1H-~ thleno[2 3- c]pyrazole 5-

- ph@rrt)bmﬁnbey[c) M3- R 9.35; (4-+HmESdBY | pi perl di n- 4-yl ) oxy] benzo

| }am n %f( ﬁfgn?vlgﬁg%%rﬁ g ‘P%CZ gg%&%%gﬁoyuammo
 pi pfélemﬂir’ ?'rckwrﬁo APREAT 5 AR n%t)3
henyl CyCi6§)p3’ @40})(1 )net’hylblpendln 4-yhoxy]benzoyl}amino)-N (1-phenylcyclopropyl) 1H

t hi E&QQC[ %ig]pyrg%r@ga%&arﬁldg% *R/%XEHTB% [1519—1]'\@16

N— (1- ety | N-(-prbiypaemipy) 8¢ (U= inre R i) fﬂéﬁhﬂli’?rﬁ-'ogl}amm@
1(r y | JHretehyib b piaoyd-3-asrbdxahide UX- I\JIS Rt 3.8; [M+H]" 517;

o) 58 TN R0l e
I]E‘LW@OSIPPQM@&'& qr&%w@ﬁwcc %l Bg}
, H-th| eno[ 2, 3-c] pyrazol e- 5- car boxam de. LC—I\/IS Rt 3,58;

, [MH—I]+ 515. Exanple 11 15 t.
1- (4- met hyl pi per azi n-| % 4(4 met hyl p
15 petleﬁ utyl 4-[4- é'ﬂ)%%}ﬁ&lé%il&-ﬂn B?nzgyl] 3-{[4- (4 me ylplperazm -1-
H- t)}'I)bemib[y@ar&nGﬂ-ﬂymMG[Z&cﬂppaideyérabﬂlﬂ(a| yl chloride.
(11 2l TRhd: i Addes o, wgg'p%@éa 89" sdp ﬁg of 4

nethylplpe azin beh20|c ac 2
DOVPETPezN- =R o0 (482 131 mmp {np O %ﬁousztr )19 0.15 mL).
m xArtef eefli@fig BheSmikkmdr B; 6¥aloals h@silaser®e eaerfiyutdmpoved under reduced

gg"&?gs%gre%ﬁg I8 ool tﬁy%ss&*e t{n%gtir'%% eﬁiﬁﬁqi@en% aking up the

e resultin
4- (4- metThgl rgﬁ%@gaﬁz 4mqhnge@éﬁﬂdy engpy! ghicpge hydrochloride was added

hy diorhwvaeidabnms hadeasa sMérﬁsllo@rd)f WI'tS)thI(S amiadd GHthieo[2, 3-c]pyrazole-

ou n

gggrbo&%ﬁ? ié@ﬁ%%%ol&% dr)? Bg]gl géj %ngrggndmel (3,1 m|( 89€Enol ) under
g, irrgg ﬁ’h%p)Tl"ierﬁe Wn@g@wmjtlr@ﬁ@r b?yquumaft]é)opgerg_peﬁq_ure 300 mL -

2539 dTERlebudsvdRm bictbohdté Wgreaenaied i ter@BLbntnhiktgre and the organic layer
Susvpaesrsa arateg\ﬁ%afgetd trhgogné %Flggé/gggcgi{uino%ﬁphgtg%ﬁ% gﬁgorated The residue
ver é 2tihenmigetred thedite ﬁ@ﬂw@a%tof tif-metRYRIPREAZANNY -y !}pgnzoic acid and of 4-
Or gamiethy lpa¥REinnWaSoseRaraheede, Weshegtdwnt the bsliondg @ingld without
overumscagl um sul phate and evaporated. The residue (6.2
9),PA M'Xture of the title conpound, of

304- (4- met hyl pi perazi ni n-1-yl)benzoic acid and of 4-
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(4- et hyl pi perazini n-1-yl ) benzoi ¢ anhydri de, was used
in the follow ng exanple without purification. 30 32

wOE020082D74922 PCT/ EP2005/ 001021 Exanpl e 12 PCT/EP2005/001021

5

tert-butyl

3-{[4- (4- et hyl pi perazi n-1-yl)benzoyl ]am no}-1

Ht hi eno[ 2, 3-c] pyrazol e-5- carboxyl ate The m xture

obt ai ned as described in Exanple 11 (6.2 g) was

treated with MeOH (45 5 nL) and TEA (5 nL) and

stirred at roomtenperature for 16 hours. Then, the

sol ution was evaporated and the residue was purified
by flash chronat ography oveExampieth gel (DCM/ MeOH /

- anmob @y NS Y- M&thﬂﬁlpbr"ézﬂﬂt)}ﬁ)}ébnz&b@ﬂhﬁb} Minkendjz, stdpyrazole-5-
afford the title conpound as a solid (0.500 g).

LCCR,'é’ Xppte, 72 [MrH + 442. 10 Exanple 13

3- {[4 ( Fnereixhyd opdimesl as described in Example 11 (8.2 g) was treated with MeOH (45

r a%lnLn frd YA be ﬂ\{PXrld] @%@‘é‘t} r’o%"térhbe@ﬂ@é Zor38Ghgr %Al @e 5othlon was
ar oxy

ic acid droc re of tert- bt
o AP TP S g ot e ST SR R4 Eeliel oom /
[ 2,M8:0HC] q@ymcmzacﬂheeoﬂmmn ety aicogol (98:550 togaffort, t*16 Wﬁ@prypqund aS a solid
hyd@; )OI‘I c acid 4M i n di oxane (15 nL) was 15

stirred for_16 hg %s} roomtenperature. Afterward,
ed b

10

vol-&r'f1¥eBt ngr M He y evaporation under reduced
pressure and the residue waExamuleif ated with ethyl

t a yAel in L e arpo IC acl
e Ptede‘t (t;gnﬁ&?&ﬁ& ARS. yg?éﬁ n’%lha?l 8<;5:}f1h[t§/l+ ﬁl]@{Ep%%%ydazggsac boxylic acid

wfiioghipyde
N- ( 1- metthydixtde pdﬂfemyt{bgﬂylh)%}{m (Brefrgipipararied i eprqydanainql Hebienol [2,3-

yl )ch%?(réé&é/ Elaabnete @ sbgt i %ﬂﬁ&! 2n 3ydroch|or1c acid 4M in dioxane (15 mL) was

razol e-5- car bo am de
Su§%réq,ds Iobille B urs at rcom tempera(ure fterwardn volact‘l:"es were re%oved by evaporation

3- {Upder (dunet trgdspieped eiresidueyiay tydvrateg Itapth giheritojgive 0.496 g of the
thlt,ﬁglpc[r%ou,%—é‘s]w@gcg,be 5-carboxylic acid (113 ng, 0.27

opropyl ethylamne 25 (2.1 mol,
0. 3*§)'YWL)Rt 1385@ 5&3%I\I-d| nmet hyl f or mam de were added,

- dropwi se, 0.154 nL of ethylchlorofornmate (1.6 mmol).

20

25

30

Af ter 20 minutes, 1-nethyl- gxﬁ@%{ et hyl am ne (0. 302

t hé\l ‘,1&%{1){!&113}%{%?5}(@9&224 516 h& ede%iztma fb%n%o&ll]gﬁungﬂ? ﬂgeno[z 3-

t ergeradolerecarpdxamidel8)hours, the reaction nmxture was

dilutedyw th di &Glle@r&@&lhg@rm%f adfla- 4%%8“4“\“ ~@Benzoyl]lamino}-1H-

:Vgﬁgﬂ%g?tf %}:iyl?l%z;qgns\,%gqom% acng1 HISCn% kz)(:)znlantwnewol aI ﬁ agépyrgpr)]/}ethylamme
(2.1 mmol, 0.38 mL) in 3 mL of N,N- dimethylformamide were added, dropwise, 0.154 mL of
ethylchloroformate (1.6 mmol). After 20 minutes, 1-methyl-1-phenyl- ethylamine (0.302 mL, 2.1
mmol) was added to the obtained solution and the reaction mixture was allowed to warm to
room temperature. After 16 hours, the reaction mixture was diluted with dichloromethane and
washed with an aqueous solution of sodium bicarbonate. After solvent evaporation the residue
was taken up with methyl alcohol (9 mL) and triethylamine (1 mL) and stirred at 40°C for 2
hours. The reaction mixture was then evaporated to dryness to give an oil, which was purified
by flash chromatography over silica gel, using dichioromethane/methanol/ ammonia 7N

solution in methyl alcohol (93:6:1) as eluent, to afford the title compound as a white solid (61

mg).
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30 was taken up with nmethyl alcohol (9 niL) and
triethylamne (1 nL) and stirred at 40C for 2 hours.
wab@snoeaeti on m xture was then evaporated to dPgTEBRO0$/G01021
give an oil, which was purified by flash
chr omat ogr aphy over silica gel, using
di chl or onet hane/ net hanol / anmonia 7N solution in
nmet hyl al cohol (93:6:1) as eluent, to afford the title
conmpound as a white solid (61 ng). 33 WO 2005/074922
PCT/ EP2005/ 001021 LC-MsS: Rt 4.14, [M+H + 489. By
operating as above reported and by starting fromthe
suiLcab$.ertunt gmmedisat.e derivative, the foll.ow ng
conpoun Bn@Re! RORUAYRI ERALEDiarB ) from the suitable intermediat
3-{[4 g%%rr%gt%[wa Tga per azi n-pl-yl ) be ngo%a gmrorrlno} -el\l?u[l(ale intermediate
R) dfn\/ﬁ @WSPFMIB%W Tonl:)opp_dsglere analogously repared
t hi eno[ 203-3c]4pymanglppeBzicadyhioxacy]aeind}S-VER)-1Rthedy)doepy!]-1H-
b d LCMS Rt454 MH 503,
S%ﬂfoﬁﬁ%t 5ca<rar03azn|1|ne- enzo%/i " no} - N-[ &
- nor ph0|31h 34{[4);“4 n'fthykgﬁérﬁlg,lp étyﬁkgﬂn]zoyﬂaml o} N 18) -2- morpho n-4-y1-1-
- H tohérgrolyd-1 B-ttdropradpraeb-scambaxadd de-ME-RYS:14,RM+8] 544,

[ M+H] + % ﬂ {ﬁz()l methélplperlaﬁ[] ‘I-_yl ben"oyl]amlno} -N- [(18) 1 phenyl -2- Ryrrohdln 1-

)~v iy élﬁw'en?EéMﬁ‘yfﬂzP'ﬁsr?arf’oxiﬂ"?t @(S B8 W 5ss
10H t hi enapR,\Be1a}yy 1-pizaligrom) eﬁa{[zlb(@;oaﬂyub@eta@nwsq bawh&(ﬂammo} “1H-

[ 5= C-MS: Rt 4.4; [M+H 531
NW”O ﬁpy{gzgﬁ fbﬁxam'd A et hy pi perazin. 1-
yl) benzéfr)l ]38{% ﬂ@}e rt[ppq_erazm 1 yl bervoyi]amlno} N (1= phen lcyclopentyl)-1H-

t hittegra[223- capﬁz]zpyérmﬂio&n'ﬁdecalCM&MGé IMGHVB29Rt 4. 4;

[ MeH] + % ﬁ )1meth Ipi erazm1 Dbenzoyllamino}-N-(1-phenylcyclopropyl)-1H-
3-{[4- S épgm n- éyM% eyr]lzoyl} ampno y—KI- g 1-phen

]5y| EWO (H@m”))lef qq[boxamlde L Rt 3.47° [M+H]" 501
t hi eno[ 263-3cj4pynazgippedzicalyhearyijaand}O-HMR)- 1 Rhely ety {- 1H-

de LC-MS: Rt4.54; [M+H]" 489.
S%ﬁfoﬁﬁ%yr%g%aCﬁ(rabrogazr[?lne 1-yl')'benzoy ]+agn no} - N-(l phen

yl cycl opropyl)-1 H 15

t hi eno[ 2, 3-c] pyrazol e-5-carboxaé the LC-MS: Rt 3. 47;

[ 3 )3-[(4-chloromethyl-benzoyl) -AH-thiena[2,3- le-1,5-

208 Y P ool eloromethy i g ey e

R dicam?éwﬁ?eet hyl]-1 H '

t hi eno[ 2,Chicednpytryazadogl- iotide (5aRagTi2de rh@elMBas BRided td4 suspension of
Sh/?%?&but4% ml@(ﬁﬂmleﬁ%g§ cj%gra?ﬂé?%rb&w'abél 5:5219& hl)él'l mmol) in dry DCM ;

| or onret

4 UH0omb] 205 2 G AROIRS4 857 81T bSRYA NS ot 20°C. The resuling
254- Chdpenasretvay Isresizioy 13 shirori dem( Bmperagr 8309 rrrlrmalf)aqmss sodium

d Egrb&p %wglléscﬁ?&nactfdg@ Olfhe réa@trotn rh%aé' an§ t@é‘b chllayer was separated,
[ eno 19.

razo -5-carboxylate (5 %
nnmathdnmwn o e\ﬁsﬁowy St SEEURER éesc%iegws trturated
g, Wit hSxaREBiltgrediardeies4ti4DT0 ungeratac26iCo givé & 3 ges ik tilengm@gund.

Susr_E%'R?:]M% gp rred for 3 hours at room

t enper at ure nmL of aqueous sodi um bi carbonat
30ver e t hé WEHEE €0 PAE feaatadi 1Y P REdhe @ﬁhtr{ehﬁ“tab'e intermediate

or gaiiatve, MY &oMBGcaPpaidaived,analvgsbigdrepared brine, dried
Ove hyls’oo@u %@ré&étf@@én@oﬂgﬂmg]\/@{ﬁ? ﬁén?gyclo-gmﬁylfaﬁﬁ"lo@é%omsm

thleno[2 3-c]pyrazole-1-carboxylate
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with hexane, filtered and dried at 40C under vacuumto
give 8.3 g of the title conmpound. LCGMS: Rt, [MH] +

waeahs/0302By operating as above reported and byPGI/BP10051gp1021

fromthe suitable internediate derivative, the

fol |l om ng conmpounds were anal ogously prepared: ethyl
3-[(4-chl oronet hyl - benzoyl ) am no] - 5-{[ (1- phenyl cycl opr
opyl ) am no] car bonyl }-1 H

t hi eno[ 2, 3-c] pyrazol e- 1- car boxyl ate 34 WD 2005/ 074922
PCT/ EP2005/ 001021 Exanple 16

- 1- (et hoxycar bonyl ) - 3-[ (4- chl or onet hyl - benzoyl ) anmi no] - 1

H-t hi eno[ 273-c] pyr azol e- 5- &xeinabeyibi ¢ aci d

5- t e(dihdxyiéarbonkt)BtWénloromethyi- benzoyl)amlno] -1H-thieno[2,3-c]pyrazole-5-

[ " {,ororret hyl - benzoyl ) am no
aﬁbggg 939 c]pyrazole-1,5- 5 d| carboxyl ate (8.2 g)

, vvas addedtet-outl S1Eﬂﬂwt| [ @}ﬁ"r-ofﬁlorbtyeihmmz.oyl)ammapil-dthlieﬂo[Z 3 c]pyra7ole 1,5-

di odq@nﬁ, ﬁg . |
vver S e r 4 %!C?UEW pf\%%f\gw eVOIatlles were

an der[nﬁ\@d rbéqupg@th;rr lprtdalr ratiedd pietdureddnattieylesieddn@tirated with diethyl ether,
f [ |fﬂt@{e@daxteﬂéﬁe$ﬂ§és‘ﬁ§t!| Mltﬁ"%%h}?@thy iR oﬁ%b@h@é ?eL hrﬁ at ?dgg to give 5.7 g

gi ve

°$9‘etflge %h?\é@f’%uﬁsrgfi ?Peth?] B3 ster V&wowfmsmu”ﬁqammer

10pur'-|CfM%aﬁt| Wt 208.LC-MS: Rt [MrH + 408 Exanpl e 17

15

et hyl

5-{[(1-met hyI 1- phenyl et hyl ) am no carbonyl} 3 [ (4- chl o
romet hyl - benzoyl )am no] - 1 25—-——"—]——

H- tethykerdl| 1omethglt ogireaylethehdmio alc brbmy i a3-H4- iﬁlov%m“éthw BérRo@famina]-

cunyltaighd|e, 3(cipyﬂa?zoﬁr1 éa@bcﬁ( msol )
2- (1H-bg\n riazol - - tetrarrethyluronlum

tetrafl uoW&EJué? at & J’I"B%’Ue é“ﬁog 910 8 e ol i;benzotriazol-1-y1)-1,1,3,3-
1- c%@mgtﬁy@rgmlbmnwrgiﬂu@popqm,te (TBTU, 3.40 g, 10.6 mmol), 1 ethoxycarbonyl) -[(4-

ch |cﬁl6r@rﬁ?thﬁ)6[anz*é@m3@] B @Eﬂné%@ﬂz 3%),;%]@ s %Lr%o@hccaz% rn%z 9'0‘; mmol) and

PRt ot op (i smaryon oo
L reef i@inegrdtoredne hboves. wakergdril theerdaaibn nﬁmmmeWQQfeatvMﬁ &queous

20 f Ohydch:hlbﬂBJzEc&j ZM\EE@BN@" det é?f@d bRAGLLQR %‘ieu r\/%la %ere reemoved by

Va Orat,o u ?Udg %ﬂs drochloric aC|
ana e BUEreUG Fﬁﬁ?ﬁsgrﬁlaﬁﬁ@?é‘as'%waﬁ frit “é%e%?hé“ etaytether filtered,
byextwaﬁbwmhe@ witudietey! ethethnd @dedomessat@mandothe give3i3dU the title

- Wagontpoldd i @PknMh & stdh o @loDM Rl Hﬁﬁﬁtlgﬂ | tered,

ex [ ed with diethyl er and dr| ed under
va%cgu%m% !'\'}/Jr(’)_'\{(&%?o give 3.3 g of the title conpound,

25used in the next step without further purification.

30

LC-MS: Rt; [MrH + 408. 2kfExgERke 18
3-(4-Pyrrolidin-1-yimethyl-benzoylamino)- 1H-th|eno[2 3-c]pyrazole-5-carboxylic acid (1-
- methyl-1-phenyl-ethyl)-amide (37)

Pirrolidine (1.81 mL, 21.8 mmol), was added to a suspension of ethyl 5-{[(1-methyl-1-
phenylethyl)amino]carbonyl}-3-[(4-chIoromethyl-benzoyI)amino]-1 H-thieno[2,3-c]pyrazole-1-
carboxylate (3.80 mg, 7.25 mmol) in 100 mL of dry ethanol. And the resulting mixture was

. stirred at 79°C for 1 hour. Afterward the volatiles were removed by evaporation under

reduced pressure and the residue was purified by chromatography over silica gel (eluant
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3-(4-Pyrrolidin-1-yl nmethyl -benzoyl am no) - 1H-t hi eno[ 2, 3
-c] pyrazol e-5-carboxylic acid (1-

woredolpr4922 phenyl - et hyl ) - am de (37) Pirroli di nePCEBH05/001021
mL, 21.8 mmol ), was added to a suspension of ethyl
5-{[(1-methyl-1- 30
phenyl et hyl ) am no] car bonyl } - 3-[ (4- chl or onet hyl - benzoyl
Jam no] -1 Hthieno[ 2, 3-c] pyrazol e-1- carboxylate (3.80

. nmg, 7.25 mmol) in 100 nL of dry ethanol. And the
resulting mxture was stirred at 79C for 1 hour.
Afterward the volatiles were renoved by evaporation
undeiehioreresirmed ety steokol draduedue amesindue ey tpuivef1.2d of the tltle

by %Q‘Mt ography over silica gel (eluant 35 WO '

2005/ 074922 EP2005/ 001021 di chi or onet hane | ;
lh'!y g'l%ﬁoanwl 43§queous anmoni a 92:8:01) to give 1. 2

g of t heByt prdraing conpoue depolt€ MBI bRt stBtir; frgriVithd £diB8le B¥¢rmediate
ppeaeal;at.oeg t@&ol@mg%orﬁ&oq%tv@e% éH% gspﬁe%ﬁxegng fromthe

swtalegnterrremte e following .
conpound®’ wer’d* ﬁ’lﬁ’é‘m@oﬁﬂ“ﬁthﬁP@MY'@H‘”°>§$’)th'e”° [2,3-c]pyrazale-5-
3- (ckveriiphad (1methywradrigydtat) @endzy lLamn @) 4.4; [kH+HhE@ENo[ 2,

- 3- C] Dyr 6}3@9' e'3§4 Pﬁ)@ﬁ&?rm({llrﬂeg] larfehg)y&aﬂwg}eg) hr&[%&f pyréécjle -5-
3- (C&’byﬁfyﬁ%?ﬁ 4t DI Ahee iy ASE P01 (ueH) So2.

10H-t hi enaPR, 3-3¢4-psapapebmeinb-methyl)-benzoylamino]-1H-thieno[2, 3-c]pyrazole-5-
CarJéFt%Whé %Fﬁﬁ%elhﬁln?ﬁi@ﬁbl elhyglgﬁ\mél Rt%ft%}f\}l%]@% de; LG Ms:

3 [ p (| s‘%)pr opy et RBXIrbt IO Ph Biar 2074 thraegoy gminol-1H-thienof2, 3
H- tiryendé-2-caBexyiqapidiizokey! 8 -phedi-&opydride; &5, ¢ [M+H]* 552,
(1-met hylb)' 1- @Q@Mﬁ#pﬁ@’hMJI%étm&QSylﬁino[}ﬂﬁlthiérlgbw-éﬁéyngleﬁ-

41 iy

153. %Cﬂr-bf’%'é’ iqaqg (G PrrieB ol prbBY ey hayirendt By M+ BE A2y am
noJ - 1H #Bii en{(2M8mhaihpyractiol-serGe eaitepx ithicno[2, 3-clpyrazole-5-
aClc%é%/rEeéclhﬁh ;ﬂﬂﬁ%%hy’i et *Wth)l eﬁm :grfﬁde Rglﬂ-ﬁ 8o

3 (4 Mo Bhol PrtHopradmimetybhrgsuamiordl-thienal2aglerrsple-5-
3- chpyrybzapldd-B-flubfe-mhamtheixrythyt-cag]-anide; [M+H]" 522.

°0[ 1-(3-f h%or OAW[@QY ll\/aafh;‘l 1"&%%%&9&4?9!4%@% %enoﬁ% c?pyrazol 3-

S VRS RBFIGF A HOS P Ao 26 ffohLgReT Ri66; M= 602
H t hi end$)2, 33-t4EyFraralieribin- 1Q/Mdﬂ0)i—}bbdz@ylaﬁuh@1 1H-thieno[2,3-cpyrazole-5-
[ 1c£rgox?ﬂ|c%rd9’r Fh@ﬁ%?lw r)hel:lyl @F\% Eéﬂwld%tRhX%] l\/@m f% [ M-H] +522.

a

Mor 0 I N- enzo
. Hthiendf2, 3 d@ﬁ’?ﬁ‘b élmsthvlcbﬁvwismnp ! Falgieprel2, : -Clpyrazole-5-
25 [ 1efridox/licteoid ot -phibplyikphedyd-ayipyhide Ry b] [Manj ees, [ MrH] +522.

.I?:I-Ot ‘h'r|5) 48 {4- £ él DR I?/V‘Ae"tr{]yl bqucg/@%noﬂ I—mwle%g[&%%ﬁg?/Yazgle % -carboxylic |

y| B4t Eaﬂ%@’l PBJQEPZ%W}) aﬁﬁdﬁe?*a‘*z? H&H“48&r boxyl i ¢ aci d

tert-butyl e&‘ft4eTmJazR[dm& ~BrnethNMbéflze0B4r3no) 4 B)thieno|2, 3- -c]pyrazole-5-
3- Eé‘rbc(xéllc alclegf ﬂetﬂylﬂeﬂhérq)l th;lt i E@kﬁ?hﬁmbﬁﬂﬁw am no] - 1

H-t I eno acl
30 (1-met W3- | %ﬁe‘%(ﬂfl’"dé‘fw}'i”?th%lﬁ?@éy'awo )5 Fghieaigdflrggmle-5-
47;carx3>x(|u¢e5?u e dizérn-plenyl)-meidiyl-etharrmel R, 3 Q)+H 506,

- H-thi en5)1[)2’ 35-@1#17’;5%aﬁ—quﬁﬁe%yl-benzoylamino)Q1H~thieno[2,3—c]pyrazole~5-

_carboxylic acid [1-(3-fluoro-phenyl)-1-methyl-ethyl]-amide; Rt 4.5; [M+H]" 520.
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25 carboxylic acid (1-nmethyl-1-phenyl-ethyl)-amde; Rt
4.6; [M+-H +503. 48)
wW@2q0/14vedazol - 1- yl met hyl - benzoyl am no) -1 PCT/EP2005/001021
H t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid (1-nethyl-1
-phenyl -ethyl)-am de; Rt 4.9; [M+H] +485. 49)
3-(4-Thi azol i di n-3-yl nmet hyl - benzoyl am no) -1
H t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid (1-nethyl-1
- phenyl -ethyl )-am de; Rt 6.3; [ MH +506. 30 50)
3-(4-Pyrrolidin-1 -yl methyl-benzoyl am no)-1
- Hthieno[ 2, 3-c] pyrazol e-5- carboxylic acid .
[ 1- ( 3- f 19201 o-3plepetigin- éﬁlthyydeﬂﬁithm]o) ek o2 Blepfradsle-5-
[
Jélbog@?g%d ﬁ]@ fIF’or%en%lPT%e@%l%t@A Eje?’[ ﬂo;s/?roazol e- 5.
car boxqu ¢ acrér Azet|d|n 1-yimethyl- benzoylamlno) 1H-thieno[2,3-c]pyrazole-5- carboxyhc
- [ 1-dcBr-(firaowiorgHaepethyi-dmiaetra gl7- @t+hy l4]74 am de; Rt 4 5

[ MH"] +5259 3@ X‘Q&Q%/Wéﬁ’%geﬁ% ming %qgl%linohogc pyra/_o e 5-carboxylic

3-(4-Pi pe}l din
H t39idd e rom: p@?Wﬁa’Q%'PYéE@JY'JCW'%HWH c49a<:| d
[1-(2-flagpro 3Rh%ﬂe}tid)1 1lirm@kydnzefidtyihd) -1 anhieie]2, 4-dyrlzs2 20arboxylic

SOkl e an o)

car acid
(1- et hy‘éfL: L1- ,§|-{ ﬁg,qtld@ﬂw]’]gthyémr@@ylanmo 3 Hhierof-flmyvaezale-55arboxylic
1054 )acid [1-(4- fluoro -phenyl)-1-methyl-ethyl]-amide; [M+H]" 492.

3- (4- AZ% gylglytgrqﬁstgyplpepag 710%%“0% %zo%llélﬁﬁng 1‘?1”8{5%[2?’ 3-

]pyrazole 5-
11 Clpzraﬁ?*%réﬁefbwwld) (1-mefrglt TRflen deiy)-poideiRid:4: MVHIB5%92.
55) 3- (48Azeti dPWrdhdlf}’hWehMl bebﬁﬂléﬁw)’rlo?«mﬂi—ﬂ'@ﬁol 3-c)pyrazole-5-

(ORI S R R TRl By i R"%‘Sagwws] +492.

1556) 3-( @9Azet31 ‘hP'ﬁer ing- H@ﬁthxhbemw%w alft-thig a2 3-clpyrazole-5-
H- tchibetyod &id31-¢i-fyfanehd-omarnboyyhrhise; RLA.sgmi+A] 520.
[5%' (4-f Iebl)or o?-ﬁ’-"h%)é gtylgm H?tl HhXhlen%f?@Yc]gyrazoleg cérbeWc'_|]aC|d ?g methyl-1-

3- PhenyhetbdramidsuiMAtl gider azi n- 1- yl met hyl ) - benzoyl ani no]
: % H- t heeno[ 2(zBDxrr@]hprynﬁazm&&w&&aw&mmml1|H2tma«[?dl{/ﬁ?_uc]p;ga§8|e -5-
) N ; +
s UL T R T P o
Ht hi enbf)2, 33¢% %)gﬁ}oa%vﬂ@nlsom%w BRI9MIA"En B Hdhlenolz 3-clpyrazole-5-
] 1€érﬂoxfy||dmrdq4 -phenyl-phedyi-ayinyhidetfivh] panides R 4. 4;
v gMz-Z“ -I;IS r i df #S%)CIOFM rﬂln?m%réyl benszlamm%)) 1H; tff_fr%ohz 3- ﬂ%;trazzog 5-
c] pyPayis asidgl- métﬁV'tio‘%t‘?W‘ éthab@rﬁvde Rt43 [M+H]" 488.
25 % 1- ( 4- f byyor o3-phHasyptopyldndimi- M]ho)&ﬁdﬂWl]Jbe@m/lQﬁmo}Rﬂ-{ thiefd[2, 3
o Bl sas pepy ISR Bt 18T oy
lic aci 66)( 1- freft Guglopenty! r@;mﬁmy SUPANENE ﬂj'éfhle[nM@H}Cimwgole -5-
61 }arBox( k- aadr(retnBWamhamrethhyémnb@mmyl [RRHNSY2 1 :
l(_E_t mi‘teﬂy Elgl}{gf:f%%oﬂ/ %m% mgh@ablé?fx L C}Ar@-gghlegcﬂi 3-cpyrazole-5-
30 3- e%bw@la@ﬁﬁbmm{ﬁrmw@tﬁxﬂ antjém Ro§hdWirilo$ 181
H-t hi eng) 2, 33-glAyihadtlyBbdpzoyafind@Xx i tHidhoR G dbytakolBBIAYbrylc  acid
- PRGNS LR etl%magw‘?de Rhrfads [ MeH +474.

68) 3-(4-Pyrrolidin-1-yImethyl-benzoylamino)-1H-thieno[2,3-c]pyrazole-5-

%]

carboxylic acid [1-(2-fluoro-phenyl)-1-methyl-ethyl]-amide; [M+H]" 506. .
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63) 3-(4-Cycl obutyl am nonet hyl - benzoyl am no) -1

Ht hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid (1-nmethyl-1
WO pivsnydo2et hyl ) -ami de; Rt 4. 3; [ MtH| +488. 25 GB(QT/EP2005/001021

3-{4-[ (1 sopropyl -net hyl -am no) - met hyl ] - benzoyl am no}-1

H t hi eno[ 2, 3- c] pyrazol e-5-carboxylic acid (1-nethyl-1

-phenyl -ethyl)-am de; Rt 4.3; [M+H] +488. 65)

3- (4- Cycl opent yl am nonet hyl - benzoyl am no) - 1

H-t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid

(1- et hyl - 1- phenyl -ethyl )-am de; Rt 4.5; [MH +502.

66) 3-{4-[(Disopropyl am no)-nethyl]-benzoyl am no}-1

Ht hi encf92, 3-B{FyrrezntiedrbethydBerzayidang)l iHehiawiZlB-c]pyrazole-5-
- (1- (EE%OQML aéﬁ ng% hoF} a'bél'u)l %tqﬁ et@ aérd% ML—M*%_HB-'—S:LS

67) enzo
et i enolls. 3E pyF A Br s AP BBRATICO i enol2 -clpyrazoles-
( 1-awetohyit adid phemyethositfhghy))- amétde:ethl Mirde; (K8 5G8)

| 3- (4 Pyrz0l i di Qvirr%'dﬂﬁtﬁ%tm?@%é&ﬂnﬂﬁﬂ qg)th.&rhﬁztﬂ]ﬁﬁé%[a%s
[
3

S oo e AR e MO P ey FTISRMA Y] +506.
7 WO 20025/ 0B49-PpeREH HRROMEE08:BRno)-BP)hieno[2, 3-c]pyrazole-5-
- 3- y
(cﬁér ﬁ. Qélapl Mw&m@@ FH Jn&gyg g%}/l?snmeg)[@% 532

' 1 eno car
. [ 1-( 2- hOX)}3 6ﬁy W') -1 ianQV'WPZ%%WP -1FHeqel2. 3-clpyrazole-5-

10 Midd]bbB/]JBamd?D) 3-methoxy-phenyl)-1-methyl-ethyl]-amide; [M+H] 532.

3- (4 Pyr 48' ' %' EPJpeMAIr{T?glmé hyl%%ﬂ%ogwnﬁum ﬂQ hxe [2,3-c]pyrazole-5-

Ht hi eno
[1- CGIS"O %ﬁ%‘i([;? ﬁ@ﬁ‘?’l‘yyphinyﬁéﬂﬂ%ﬂ‘y’ éi"lﬁ'%’]"d%rﬂ”‘(‘ﬂﬁ 5MrH] +
518. 5 71) 3-3((4-ABRtiinalkiraktinA- &enybymmmm—lbﬁw @pyiraxole-slcarboxylic

Ht
[1 Jgfd?p@bﬁetﬁ’ox?-}vﬁ%@@%&eﬁwyﬁeth;ﬁ%f\%@tEi\fl/’ IH? am de MH] +

13518, 72)83- (é fsr‘\ﬁ%*rdh“dryﬁﬂeihyy?%?mm%éHi@ﬁﬂ%ﬁ ﬂrewazm'e -5-carboxylic
H- tahid ¢ n@[rastBoxgb panyia2-aleehy Bethyt armidaxyd+H sa¢i d

1-(4- 0oX ; + .

[532( 73%1 z)h %F(’p Q?JM b)nﬂme‘ﬁ% Qéﬁk?ﬁ%n\?é@é]mq r%%?ﬁ(gw%le-s—carboxyhc
H- tRFé 8‘[%@%? W'éﬁ &e@y%ethyﬂ@ r%ﬁ'dwp aci d
[ 1- ( 3- meBhoX p-(phiemybin 41y|rimwnyérrze>tlel'i1yhc] »mnmdear’ § d.\wrﬂztle-s-

20932 ambbs x |
20 %ﬁ bZﬁ %%ogﬁ i}ngﬁg nghQnyé 1yr41£rﬁ}ib%t¥ @Xﬁmjﬁo)
1t (s mdPhox L pHeRT: 4ﬂ'%‘?>1‘19’?”2@t'm'|“] <Hiveere g prpees
532arbdh)ic &id [4P@ehddipher) ylmmr%ythﬂwmmyd«mﬁ 930) -
Hth 3 |
[1-( Eeﬂgé)ﬁoxfﬁl ﬁ%{ﬁ)ﬁ%ﬂ 4ey'ln‘nr’etf‘r~yﬂ5%%9&>q~lrﬁ r(r)(j 1%% Lmyl_ﬂzole -5-
504arbggylicygpyd @1 WetMIplh%ﬂyH 11“%%%%?%“%%*6% no) -1 ,
25H t hi enaf)2, 33¢4-@yvamehigerszic apbbetybylanindaHahieno[2, 3-c]pyrazole-5-
[ 1 + M+H] +
[ cér%ox%é &E&Z{)’ rrf%ih?l%{z)me]mo h@ﬁhgw'%}\éﬁ%ea a%&“nsgzﬁ H
H- t hi en@ﬁ)z 33 ﬁW%&VbP'%erﬁz”th’b igmnindid pighienof2 = ~Clpyrazole-5- |

gézérée%xgm dexy-netveiy(3)methorppiey - ethiydn]idea -’ 547 M-H] + |
3-(4- I\/b%m hol 3&4 (4~ Mﬁt%% Rer?zwb1 }/&benr_o Iammcs] IithrenﬁEZ 3- %Fty&a/_%le -5-
BOC] 'g?rlb%-_ybﬂ geidg1- methyl 1-(4- methoxy phenyl) ethyl J-amide; [M+H ] 547.
84) 3-{4-(4-Methyl-piperazin-1-yl)-benzoylamino]-1H-thieno[2,3-c]pyrazole-5-
carboxylic acid [1-methyl-1—(2-f|uoro-phenyl)-ethy!]—amide; [M+H]" 535.
85) 3-[4-(4-Methyl-piperazin-1-yl)-benzoylamino]-1H-thieno[2,3-c]pyrazole-5-
carbdxylic acid ['1 -methyl-1-(3-f|uoro?phenyl)—ethyl]—amide; [M+H]" 535,
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20 carboxylic acid
[ 1- (4- met hoxy- phenyl ) -1-net hyl -ethyl]-am de; [ M-H| +
W® 3005/070%2 3- (4- Mor phol i n-4-yl net hyl - benzoyl am POI/ER2005/001021
H-t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid
[ 1- ( 3- et hoxy- phenyl ) - 1- met hyl - et hyl ] - am de; [ MtH] +
534. 80) 3-(4-Morpholin-4-yl nethyl-benzoyl am no) -1
Ht hi eno[ 2, 3-c]pyrazol e-5- carboxylic acid
[ 1- (2- met hoxy- phenyl ) - 1- et hyl - et hyl ] - am de; [ MtH] +
534 25 81)
3-[4-(4- Met hyl - pi perazi n-1-yl)-benzoyl am no] -1 j
H-t hi enbfe?, 3-TppyneivleretrzinclanbexsdyiaminaBithieno[2,3-clpyrazole-5-

5475'?%02%& agﬁd 1 m%&qua(xuop@%y& etﬁh]@r‘l cJe WDH?GSBS[ MeH] +

3-[ 4- (4- dt hyq (_{zb[ bgye@zlplﬁer[gmyﬁq })I _omean)d]-i thienof2,3-c]pyrazole-5-
H-t &urtﬁﬂp{cama [o]ri@wysazalﬂeoﬁph@@ﬂ)-bwyérhiee;eww}rq* 536. -
$517mt82§/é8é 233 (éﬂﬁfvgw%ﬁilpgen y4|f)é2_§>?5&b[¥£clyl_}§%gg .}-i-tLiM{I-o'[:l_],B-tc]pyrazole-S-

-yl 9artm§wz@9'ﬁ dirinatiy = 31iIU‘PanP p-sthgl-migy iMU] 385 30
car boxyl 890; ac3- @4 -[(1-methylpiperidin-4-yl)oxy]benzoyl}amino)-1H-thieno[2,3-c]pyrazole-5-

547%2&& éleE{ gﬁ&}go(ﬁ)ﬁrjcgo %n%&%et‘ﬁ%lp% ]ie ?T\ml-ﬂe%e[ M+H] +
-yl ) - bernPoyl anithio]- mith}dplpemd@ﬁo»[l oxylegnzdy PRpiee ¢ Hebignol2,3-clpyrazole-5-
1€ ar &eoyit Gcidgi-thelnd=1n@ ik oxy-pheny)-ethyll-amide; [M+H]" 548.

é ( i f lé‘r%t h%h@ﬁﬁ( %et%tlpeg %mq{pi ?%gbe[w%lgh_%mmo?qg thl%n%?” 3-c pyrazote -5-

H t‘Fﬁf@ﬁ!d'E 208 (BB Vlz @iresisxy-eher Bosgl g dge M HI- 542

é%smeg hyd2y 1- (33({4;ﬂ umgmylpbfﬂysu)bw eiywhaoymiﬂﬁmgtr%ﬁd]ﬂs clpyrazole-5-
c rb(ogyh% ﬁ;hogetq ér gzmeth 51 %8%3@3%%]%% I\/I+§¢?S 5i8

15H-t hi end{32, 3-%! ﬁy?'a&rmvmomﬁv'ti@%ﬂv'@@mau*ﬂjthlenO[Z 3-clpyrazole-5-

[ 1- smdolyit adid §42-fidotosenirensthy-e@linythile; amigles92] MHH] +

535 87)94 metBhﬁf Caclo%rtr)pyc?mmowethy! benz ] mmo 1Tﬁ>h|eno[2 35 c]piramle -5-

H tcmrt@ﬁvgvf acig 1 @9thwmh@1>'91 raeénvb@tw nadea 504 ‘

[ 1- met hydsy 1- (32[44‘<llsw<5;19|ammemr)dtrmﬁérl“zyswémlacm1diahuer£d}z}+¢:&]¢yrazote-5-
236iaf50[< ?i cid 1 |§]2 fluoroppgenyd) ~1- mzth;g/ﬁhéll(ar]w ge M+H iam no) - 1

H t hi ende2, 3 Sdfﬁycppacmla@mem%»ﬁww'%m% dhieno[2,3-Clpyrazole-5-
[ 1-dmedokyit adid (-B>hbtay@nglyenyhetnyetthy dmicuringes” dobtH| +

536. 89)y-3- ({ |
ridin-4- y?) 0)(3 ]4Lb°u_e an- 1e;§'ne¥ttyl Q%ng%tamlno )-1H-thieno[2,3-c]pyrazole-5-carboxylic

H- tasiddirofegyist- @]epx}ﬁ&z%ﬁr@tds Rt 48 WBRY 1% aci d ~
24 1- met hydsy 1- (3&afakepana=ypheiyybonz@tidmild) 1 Baniee2, C{d‘}ﬂi}ﬁ'ﬁﬂ'f@e 5-carboxylic
536aC|d% QZ f?ﬁgr(o{ % IM?]‘I] nl:tﬁ}l e%hamlde g\ﬁlﬂ-!ﬂ 534, '

pi perid
H-t hi en(ﬂ92 3 ijlﬁyr,aaqﬁfy@gnagly quqymwhtmeng@,%p pyrazole-5- carboxyllc'

[S:AL,SMt h;/rlethll {fehpiehoxymiabenylo) wetlivbd. - am de; [ MrH] +

3-({4-[ (21- et hyl pi peri di n-4- yI)oxy!benzoyI}an1no) 1
304t hi eno[ 2, 3-c] pyrazol e- 5- ic acid

[ - et hydy- dpetaBndret sy phemadl h- elahiple] 1@ rthelesliofiMridbripounds were |

3. (a{niIOfc%Jily Ipr%e{)%re? b){ sﬁaér}l?gd‘rom tﬁe SLiltfble mje medlate f]ie}rlvatlves 0) - 1H t

hi enof 2,180)] @wa@moesataanzwmwwmena@3d:1pyrazoleScarboxync acid (1-
[Sisr%qylgngh@ny(ezhﬁWW%m%y' ) - et hyl 1-amde; [MH +

3-(4- Cyclopropylan1nonethyl benzoylan1no) 1

H-t hi eno[ 2, 3-c] pyr azol e- 5- carB%xyllc acid

1- (2-fluoro-phenyl)-1-nethyl-ethyl]-am de; [MH + 492.



94) 3-(4-Cycl opropyl am nonet hyl - benzoyl am no) -1

H-t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid
wdaz2q2omehoxy- phenyl ) - 1- net hyl - et hyl ] - am de; [ R#HER2005/001021

504. 95)

3-[4- (1 sopropyl am no-net hyl ) - benzoyl am no] - 1Ht hi eno[ 2

, 3-c] pyrazol e-5- 20 carboxylic acid

1- (2-fluoro-phenyl)-1-nethyl-ethyl]-am de; [MH + 494.

96) 3-[4-(Isopropyl am no-net hyl)-benzoyl am no] -

H t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid

1- (2- met hoxy- phenyl)-1-net hyl -et hyl ] -am de; [ MtH +

506. 97)108} ( &-Raegpiany-betzopdnhiyd)-1benizoyd Belpyigrbleb-carboxylic acid  (1-
Ht nal - o+ rboxyllc acid
(1-'%tﬁ it %]‘Wﬁ[”%okw“ﬁ* e [ MtH] +516. 25
98) 3- (410&ep3a(ﬁ rrletliqurgqqulanpj@miHs}lplg}ﬂ%()]pylazole -5-carboxylic acid | (1-
H- t fhetenro[pBe3t-athyydraan [ve-H5-43ar boxylic acid-
£34 “00)" (7 Wal. A R RO R R oo acid
F+tﬂﬂ@ﬂﬁ[?p@mw ﬁ@@@d Hl:a?%oxyllc aC|d (1- met hyl -

- pheny| -@ehy|3)4-aviveiey)-phlerainQ;y) fobtd) 124 86) '1H3tﬂieﬁ9sal§ﬁﬁ]|pﬁaﬂo%-5-‘

o PRSI, SRR AR e ORI e BB OR cpar et by

st arti ng'%fr or?r eyt @“F%@Wb@ﬁ*ﬁ?e@[@é‘r@w&??'v@@af boxylic
101009cid (1-methyl-1-phenyl-ethyl)-amide; [M+H]" 448.

g’as E)‘rogelt :ag)leglqgﬂfa%)@l C%FBO _ni ﬂ tlﬁ%]w%&z\%j;fyfgzglg r53z %oxyllc acid (1-
[ M#Pﬁttl-y' &QBG”VEQJ“W}GWO@’) 8§52 PCT/ EP2005/ 001021 101)
3-(3- I’ret1|00)xy-BHﬁmZ)ﬁl}énamc@ﬁb)myl}Hnﬁﬂ’bl] arto{le%ﬁral-a;b]]q@wzgmlc@m&ync acid
car en et am de;
ai XFFp@ﬁH%r&% gggégwﬁ%x1Pbengo Ianyno)-l

15I—I-t hi endP®), 3-3d{ 1[:5\9/’}‘“5)’ o @WB?J‘%:%?%?BW‘ P'ﬁ'”@dl*ﬁh'e”o@“ﬁ clpyrazole-5-
nmetdagtoxylie pdenyrhetiet-nyphonyiediygdamideMHHT 4485. 5 103)
3-(3- I\/bl‘1?§0| '32514\/@{@ H@g%g&’me""é‘%ﬁ&%y ﬂamm(é 1H-thieno[2,3-c]pyrazole-5-

Ht hi eno

( 1-RPeRjt aqid @W@Wt 1-ghanytethyhmimisie; MV KPS 490 104)

EI— [ 4- (4-1MBt hlc phdaer-az-byrazoteyd- balhﬁﬂl@ylhc&}m-igﬁl}noL 3-clpyrazole-5-
t Cl
L b‘éﬂﬂ% gcio31%1e% ?‘é&!hgl %yg%%ggo[mmgq)@ 503. 105)

3 ( 4- Di ﬁéf hy|3éﬁyr,rpd1eb7eqazt5>pylhaﬁnmj-)1nghleno 2,3-C)pyrazole-5-carboxylic acid (1-

H- tnhntre/nobf?ena tiypymazaieHB4oar boxylic 10 acid

(1-met hX EE@E%,'UG' -JLYAO}% |9(§~;1H[tfw+ n|5|12+3-é}§y§azo%—%@arboxylic acid (1-

3-[ (Fur an 3
H tHitfyhbpiEng- ee]yb?maszéHB ABar boxyl ic acid (1-
%rret hyI ]H:pheey Pyredifayl c)aft@ﬁ}'!ﬁ@mnc[]%hﬂlého@%c]pym&)a -5-carboxylic acid (1-

3 [ noj -1
n( %g%tfégmdggwljgﬁé;r boxylic acid (1-nethyl-1
- phenyl 1 hyH r@@enz[omprpﬂnq. Mtj}leno[2 3- c]pyrazole -b6-carboxylic  acid  (1-

methyl-1-phenyl-ethyl)-amide; [M+H]" 439,
115) -(4-Phenoxy—benzoylamlno)-1H-thieno[2,3-c]pyrazole—5—carboxylic acid (1-'
30 methyl-1-phenyl-ethyl)-amide; [M+H]" 497. k
116)  3-(4-Morpholin-4-yl-benzoylamino)-1H-thieno[2,3-c]pyrazole-5-carboxylic acid
[1-(2-methoxy-phenyl)-1-methyl-ethyl]-amide; [M+H]" 520.
117)  3-(4-Morpholin-4-yl-benzoylamino)-1H-thieno[2,3-clpyrazoie-5-carboxylic acid
[1-(4-methoxy-phenyl)-1-methyl-ethyl]-amide; [M+H]" 520.
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15 108) 3-[(1-Methyl-1 H pyrrol e-3-carbonyl)-amno]-1
H-t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid
W@ 005®t4992 - 1- phenyl - et hyl ) -am de; [ M-H + 408. ROEEP2005/001021
3-[(1-Methyl -1 H pyrazol e-3-carbonyl)-am no] -1
H-t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid
(1- met hyl - 1- phenyl -et hyl ) -am de; [ MH + 409. 110)
3-[(1-Methyl -1 H pyrazol e-5-carbonyl)-am no] -1
H-t hi eno[ 2, 3-c] pyrazol e-5- 20 carboxylic acid
(1- et hyl - 1- phenyl -et hyl ) -am de; [ MtH + 409. 111)
3-[ (Pyridine-2-carbonyl)-am no] -1 Hthieno[ 2, 3-c] pyrazo
I e- 5-car Wyls g (@AGicthykplperdrRit Dyl-behzdyfRaimel- ‘rl-ﬂhhz%i?@%:@@ole 5-

%%59%’ di%h aC'd §P’B>6Vn° ey eRiee MY %3] pyr azo
I e- 5-car b1<9)(yl 3 E*ﬂ (&dlethyfriperazint hy)tbetzqylamingl-trethlegdl} 3aiphdegle-5-
[ M*&'ﬁrﬁ'oxﬂ@@cud[ZﬁS b Bbxy- phenyl) -1- mi';gl ethyl]-amide; [M+l§ 533.

YL e s RS L R T

[ Nh-ﬁrhowa@Cld[eryﬂe@O{yébh@w olroethidathidlsraine: BRI 533.
H-t hi eno{za 3- 3: wcrpa@r@beca%oewmwm%.%mb &dyrazbRistModylic  acid

'phﬁ'&iﬁ%ﬁszh AP ise i b ity %o 1)

|+t hi eno[22 ) 3- %U(mqpaqr@hecaﬂwmrMWH Hehierol2gB- c(]gyrazgle-S-carboxylic acid
1078t Aydhedyt- @)aﬁpé/rltw)eaw’aé Qtﬁamr\ﬂ@t] 43pH + 497, 116)

3- (4- Mor phol
H-t(hl en(r)?go kX Mg‘?&% Cag’ye@r%&%)ﬂ dhienof2.o- Clpyrazole-5-carboxylic -acid |
[ 1-[022- ﬁ@rm@wywph@nw)emyuﬁetdhwSét[Myw]* 4% de; [ MeH +

EI—Z?h 1179p43- ﬁ’eh'@lﬂ-cﬁrtﬂm)y L ar§d12 AXHi @!3]2r130c)];5ylazole 5-carboxylic acid
[ O ca Y

4 ﬂ@{'%%sw -ﬂéﬁ@ﬁ iy} ﬁ@tdﬁ;Fng éﬂk Bt e [N+

15:320 40 Y:'d)] 2@Xﬂﬁ@M@@Et@@TVJ@W@ONM@O[2§1®yFaf-O'e -5- carboxyllc

EL Ea;cm( () Bk dHotimper @éhﬂeﬂqug&m@ﬁn@@vkn\@m]mb
| en

et A 1o ( Poar T DRRE BT o £ T RBU R o LT TgR aiengia & owrezole-5-

[ Myqq]bpxglggmd mﬂfg-)‘luoro phenyl) 1 -methyl-ethyl]-amide; [M+H]* 510.
3-[4-(4- we; hyal[2p3- Qﬁrfe&@l'aﬂml‘e%biy}@@r&é@éﬂnﬁémHQﬁleﬁb[ 3¢ Jpyrazole-5-

o4 (eeh e dﬁ% TR S we (e

533. §5 112@ -(4-Fluoro-benzoylamino)-1H-thieno[2,3- c]pyrazole 5-carboxylic acid ((S)-1-
a E;ﬂmMQJ{y@ hyrl 14 pud@@r@mceﬂlnyl )/r+hﬁa@pyl am no] -1

I eno C ol e-
1- (4- rret Bp(%gli\%ﬂ%flm fﬁgfwﬁarglpﬁ ll—ﬁ-tﬁlg?ﬁﬁ%g[ﬂp){rwﬁﬁ -carboxylic acid
5331 egbzljj)-phenyl -propyl)-amide; Rt 6.4;518.
‘ 253I [ (Thi on@bben@ @rh%amemelaaoowanmoj Hrhr b RefRre306 b RYBEF e acid
O €

@Hﬁew?%ﬁ'@%fﬁm EVSHYP TR B0 (e + 430,

122) 131)  3-(4-Morpholin-4-yl-benzoylamino)-1H-thieno[2,3-c]pyrazole-5-carboxylic acid

3I [Ggh@r@mgaﬁen@n%aﬁmwuh)wﬂm Bed - 1Kt hi eno[ 2, 3-c] pyraz
ol e- (0):¢

(1 pheny2cyctt SeBRb pre e aal-spgoderanol ez gpirole
301 2 3prb@x[li¢ Tt bfFedive-hendr bostyy EthaiirmighR4.8; [M+H]" 537. |
H t hi enaka, 3401 PMbRZRhAYEMFBL RANEhIE 3 B3Rl Ez0le-5- -carboxylic. acid [1-(3-
chloro- phenyl) -1-methyl-ethyl]-amide:Rt 6.3; [M+H]" 457. o

134)  3-(4-Methoxy-benzoylamino)-1H-thieno[2, 3~c]pyrazole-5-carboxylic acid (1-

phenyl-cyclopropyl)-amide;Rt 5.5, [M+H]" 433.
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[1-(2-fluoro-phenyl)-1-nethyl-ethyl]-amde; Rt 5.7;

[ MtH] + 429. 124) 3-[(Thi ophene-2-carbonyl)-am no]-1
waoRaokiorrsef 2, 3- c] pyrazol e-5-carboxylic acid PCT/EP2005/001021

[1-(3-fluoro-phenyl)-1-nethyl -ethyl]-amde; Rt 5. 6;

[ MPkH] + 429. 15 125)

3-(4-Trifluoronet hoxy-benzoyl am no)-1 Hthieno[ 2,

3-c] pyrazol e-5-carboxylic acid

((S)-2-norpholin-4-yl-1-phenyl -ethyl)-am de; Rt 5.61;
MtH] + 560. 126)

(2- Di net hyl am no- et hoxy) - benzoyl am no] - 1

4 .
hi enofz2, 3- @}_‘Mﬁlﬁ%%éfhoiy D& b AENNNG)L 16 tﬁi@hdﬂz 3¢ Mazole-s-carboxync
552 f [P}!'eny?c;}?: oprogyl))amndenigt 6@[M+%h%l7] am de: [ MrH] +
4- ( 2- Disiret hié-Biphaingthowxighe Beakoy) eaniinob] H-thieno[2,3-clpyrazole-5-

éamg[c%c.ézpangm W&g@ﬂ éﬁyu%,@@@b%wm a8 d
1( Zef:rub?]]b b%%%j;f)@h? %égbeizoylammo[ Mmﬁeno[z% c]pyrazo%g 5-carboxylic acid
H- t {18)enofiBy2-rodrphpliaz-ol teptendaihbpaykde Rt AGid+HI{ 5)5- 1-

phenyl - 2T§8gpe§ 4Q\'/IchrJoTnyh yledehydybamﬁm q@-th@no[ﬂ 31:];3{1[3&@[@'—% ZEarboxylic acid
492, 129 am no

e HRRoL rPuey by i bress RA BN Y aci o
(1- et hyl 3By ph’iaM}(h%th@lpyde)az.rﬂ]—xj{)dueﬁkoy@n@oliﬂ_l-ﬁth1e2<52 ng)/ra'fole -5-

13- [éamxge%@e?riﬂgéfemwl y n%mynamlam.de Rt 4.3 [M+H]" 521,

H-t hi eno %?f%é)?'? %’P’@ei‘zq}/{%m@%hw h'egﬁgaé pﬁtaz%e ;rparboxyhc acid

[
3-
H-t

10
[
H t

((9)-1 pL@hw
[ MHHf(3meB0xy- Ql’@ﬂ))l )-1-methyl-ethyl]-amide;Rt 5.7; [M+H]" 520.
3- I( 4- Mor mgl i 41 444 mempag%paxélnanw rmzoiyialmtnm ﬂnfﬂ[eg@[§3Qip9r)§£cﬁe 5-
ZRtO %ar%xﬁ?{@ﬁ_lgﬁ%% Igt%éoaprfg)é)) -methyl- erP{Ill am?ée R?Q%nM % 56’1%“

18- [ 4- (4- ™21 hyd-Kgi-pethaziingrakinylh))-teervzeyinali hblen d H3clni rerrde-5-
[2, gér&lxﬂ%raéig ?1' -8: fltr?oro %Qen? R XY étﬁ’yl -amide;Rt_4.5; [M+H]" 521.
aci d[1- (3 O ephane%lf nyﬂbenzoy@(mno? Im{hngno[arg' ?pyfazoleé car’boxyllc

, [MH'H + 557
3- (doidFl- tmeth;d 1kxm|am;aﬂhamarmd9 RULFMt [NE1EBR, 3- c] pyr azol e-5-¢

ar boxyl ' &4?0' :Q 4[ il-’i—b?bxo thlomorpholln -4-yl)-benzoyl ammo 1H thneno 2,3-clpyrazole-5-
chl or o- phen +

L T L S o e

H-t hi enof48) 3- :cmnwmm ty'Hecayboxy)-1Hetheod(d 3{clbyrazole-5-carboxylic acid

D DL s LRERRAL), y‘%m’ggethg‘;arﬁdémé’r\ﬁhbﬂm 433. 41 WO

3. (4 Tri *@bor%[ﬁéf N‘BB(Q}' pﬁ?@ﬁf’ﬁ))fygrﬂe laTlno] -1H-thieno[2,3-c]pyrazole-5-
H- t deirtemgie 2¢i8 1 lehgip-azdbierobiie &ylmbryl)tethyi-amideg Rt §:2; [M+H]" 572.

25 phegyll\/bﬁy | 0?(4% r)orr@ﬂyl%@nzo%mﬁo)'sm ﬂw%&[& 3] pﬁ%%ole é—@aﬁ%oxyhc acid
AR e T R e Rl Rk
( 1 met hyl481 - ph@mdrehetimd-y)beaavy ideino)RtH-BieRo[2, Me}ﬁyrezcz{ﬁa&ca@axylic acid
137 Bndots B&%ajwmemwﬂewh arﬁ%@h@yquﬂp)joal

l(+( ES') ! tleno hyl¥2 '\%{Péf?féﬁb‘l" Y'%eﬁZO\y'FmTX)pHEM?P&%Sﬁ{PWfZOéﬁ aaébOthc acid

3Rt B-(5fdokdplleny B THethliaB)I]-amide;Rt 5.9; [M+H]" 508.

| Ie—’l- t( ﬁl g/ﬁ{) 'g?' 'fggw%f%;@@ﬂ%%hﬂ%@@% ﬁ:thgg? %{3 C(Jyrazole %;allrboi(yhc aC|d

- pyt ‘&rf‘tf?f%-’%ﬂny' Wih){' eHpi-gide R o4 I e + 491

151)  3-{(Thiophene-2-carbonyl)-amino]-1H-thieno[2,3-c]pyrazole-5-carboxylic  acid
[1—(4-ﬂuoro-phenyl)—1-methyl—ethyl]~amide;Rt 5.7; [M+H]" 429,
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139) 3-[4-(4-Methyl - pi perazin-1-yl)-benzoyl am no] -1
H-t hi eno[ 2, 3-c] pyrazol e-5- 10 carboxylic acid
W@ 2606474902101 0- phenyl ) - 1- net hyl - et hyl ] - am de; Rt P&T/BP2005/001021
[ MkH] + 521. 140) 3-(4-Morpholin-4-yl-benzoyl am no)-1
H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid
[ 1- (3- net hoxy- phenyl )-1-nethyl -ethyl]-am de; Rt 5.7,
[NHFU+ 520. 141)
4- (4- Met hyl - pi perazi n-1-yl)-benzoyl am no] -1
hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid|
-fluoro- phenyl) 1-nmet hyl -ethyl]-am de; Rt 4. 4;

+ 5
f;éZ{) h Al [ e?réezzl carbonyl? imlgoe]n%-i thnFnor[% 3- c]]oyrizole -5-carboxylic acid

( ﬁ@f@w meey'b F“ati‘titeé‘-‘/@am@%r[%wyl“%c aci d
3- f | g3 0- phemyphincle-catdayl-arsitblyH] thiamd @ ¢ |RirazbleS5-carboxylic  acid
% §mgﬁ|¥§%pgqﬁgghfgnxh benzoyl am no) - |

H]

H

1-(3

e

i d(1- ’ yl3 qup@ﬁ@ﬁ F2- @YY arﬁ'ﬁ?]ﬂ@ tpenaf?, Felpyrgeigrircarboxylic  acid

[Aj %ﬁ)hoxy phenyl)-1-methyl-ethyl]-amide; [M+H]" 441, .
3 [4-C nofifp 0x FJrLfH Qz;%%g&yagoﬁ Lk @f@%ﬁyrgﬁogg L Dsckyic acid 1-2-

(1- ﬁt@tqnmenm*pweqﬁwemﬂ AP Mrﬁﬂdé‘?» Rt 4.9 [ MrH + 538.

145) 3- (felVor phedradiz- éarydnwbernmgym-arbm@ 3- l]gyra/_ole -5-carboxylic acid 1-(3-
, thien I C acCl

({_Ll uof%‘iolr{e%ﬁ %LtR%//' eﬂﬁﬁ rgldg @@H S‘%Kenyl - et hyll am de; Rt

6.7; [ NHq/)r 5:5@ urq_rnf%yarbonyl ammo] 1H thneno[ ,3-Clpyrazoie-5- carboxyhc acid 1-(4-

EL [ﬁ;o(odprivbymyhetpw{éefymzmue Imyh)) 413enzoyl am no] - 1

thi eno
{5%3 % Wé’naggrdpnﬁ ir%uﬂ%]bl%xllsﬁcﬁ% §&¥Jﬂaﬁoe -5- cartg»xyluc acid 1-(

1- met hy
[Rt ES'E’tQ@XV[HWJHé )4 nsezlzyl ehgl-augy [ M+H] Pis

13- (4- Mor ol | 5 Avyihylhens oy basica®dmyl-aminol-1H-thieno[2,3-c]pyrazole-5-

[Hlt {a'é CA SRR roaé%' ghﬁmgﬁglkéweme% |d.]h497 i de-
Rt 4.6 [T\QQH] +3- @‘eglethg_iﬂgl)pyrazole -5-carbonyl) amlno] 1H- X’neno[2 3- c]pyravole-S-
3- (éaTMmah@[b i1n2-Aretpbxa@BZ,0yi-Adthhethy]-amide; [M+H]" 439,

Hthi eno[é 3- ?Q%PME%%%%fﬁQ QQ%%A %mﬂﬁ‘l ﬂ-i th‘stno[g> qé]pyravole -5-

1-(2- f1 Uiof o- phe
2q Nmrblo%@sac'dizi@ lst perNbt-pA vheﬁwrafwde BMﬁ'ilo;Wam no) - 1
Ht hi eno{e2) 3-xj pyedaatbeyzaaphexsyy)emae]- tH- th&\@o[2 3- c]pyrazole-S-

3-fl
fboxg"é%wiﬁ*‘g% VBT SR 'eﬁ"ﬁﬁ%% ﬁ@“ﬁ@]ﬁy - no?
H-t hi eno[®2) 3-&f W@%H@WZ%?*@@&W y@mggl- ti-thieno[2,3-clpyrazole-5-
[ 1- {ofodilid@Ei04 phaRYd- bm&wm&heﬂme{@y:h]m aai-eie Rt 5. 9;
M+H] * 5%% ]35 Mgthgl f—@y%%’gg%argorﬁ/ﬁ pw%g?{h)-t—h%m[QBJC]'p}razole-5-

oo-bﬁb"
0 O
r—|w

r—

thleno box
[ 1- qmbwv‘a@pw @ﬁgwjy ehepbt Tt Eefyl- am'%ﬁwlmws. 7;
[ MtH] + 429)  42(4\WRr20R054 Qm%alarlﬂ@)’ ER2ROGL 0@bOA1ole-4-B2Poxylic acid

3- h n r ban m no

éﬁge+ng%§ﬁ§%éiam' gﬂ M] % 6f:lar b01< lic acid
[ 1- ( 2- metBfoxy3-@FRego) 'niy'rtaéﬁw'lam@ﬁhw fricast? delPypapa-f-garboxylic acid
34 1((5)1BknB=lh(Fhihaphene: 2zecar bonyl ) - am no] - 1

Flit hgeﬂg{ﬁﬁbi ?C&%)é%éin#no 1I—5th ﬁ%}?g)%{)k ?ﬁleag céjraoxyllc[ M_I_'c_nd (1-methyl-1-

441phe5yl;p314§ -amide; [M+H]" 405.
3-[(Thi 0@8?”&3—@ FeFdYdy e -nelmckbl2 s Rebi25 3a@bRyd azcid  (1-

ol e 5 GarROXY LG AGhd ery 423
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[ 1- (4- met hoxy- phenyl ) -1- et hyl -et hyl ] - am de; [ MtH] +
441. 155)

w@2¢0§Bmoan- 2- car bonyl ) - am no] - 1H-t hi eno[ 2, 3- c] PYT/ERN®601021
5-carboxylic acid 1-(2-
fl uoro-phenyl)-1-nethyl-ethyl]-am de; [ MH + 413, 156)
3-[ (Fur an-2-carbonyl )-am no] - 1Ht hi eno[ 2, 3-c] pyrazol e-
5-carboxylic acid 1-(3- 10
fl uoro- phenyl ) - 1-nethyl -ethyl)-am de; [ MrH + 413. 157)
3-[ (Furan-2-carbonyl )-am no] - 1H-t hi eno[ 2, -c]pyrazole-
5-carboxylic acid 1-(4-

f | uor 0- ph yl 3+ Z’LFIU@rBJB)!rhzoﬁérhM(!) 111-@%9&2 34 [: 'a'go'fé éléa’%)’boxg'l 8) acid -
%;%Uk PW%ﬁg%w§-¥d%dﬁ"hP3; 1FLth|eno[gV3 c] pyrazo?

nethoxy phenyl) 1- et hyl -et hyl ] - ani de; [N%Fﬂ+ 413. 15

159) 3-[(1-Methyl-1 pri%&ﬁ%kﬁl‘e’éﬁ&fﬁﬁﬂ_{ﬂé) amino] -1 |

H—thlenO%Z 3- C&R razol e-5- car oxy Ic acid . ,

i-(2-f1 udPo PRy @Cfmaow%% Hy1eeRh §1oP g tgehe [Migitigps: dageribed in the

160 pharmacology section above, were all shown to have ICs, values for Aurora-2 inhibition below

3- [ 6d7Met hyl - 1H pyr azol e- 5- carbonyl) am no] - 1H-t hi eno|

2,3-c] pyrazol e-5- " carboxyl i ¢ acid

1- (2- met RBRERPAeAYE ) 4-nBt'h§1 % ety 12 Afi'de!® PRaply) 2 23 24 25; 27,

43929,86131; 32, [36;134MeA, R§1371138; 39; 40; 41; 42; 46; 47; 48, 49; 50; 51; 53; 57; 58; 59; 62;

1b+ p)éﬁ A0k 57, Cas; b@@Wz)a A7 %)’@4 136; 137; 138; 139; 140; 141, 142; 143; 144;
hi'eno[ 2, 3 i razo “e-5- 20 carboxyl'ic acid

1 (2147“14 1‘69 5ﬁ I'P11- met hyl - et hyl ] - ani de; [ M+H] + 427.

162) 3-[(1-Methyl-1 H pyrazol e-2-carbonyl)-amno]-1

H-t hi eno[ 2, 3-c]pyrazol e-5- carboxylic acid

1- (2-fluoro-phenyl)-1-nmethyl -ethyl]-am de; [MH + 426.

163)

3-[(1-Methyl - 1H pyrazol e- 2- carbonyl ) -am no] - 1H-t hi eno|

2,3-c] pyrazol e-5- carboxylic acid

1- (2-fluoro-phenyl)-1-nmethyl -ethyl]-am de; [MH + 426.

25 164) 3-[(1-Methyl-1 H pyrazol e-2-carbonyl)-amno]-1

Ht hi eno[ 2, 3-c]pyrazol e-5- carboxylic acid

1- (2- net hoxy- phenyl ) -1-net hyl -et hyl ] -am de; [ MtH] +

438. 165) 3-(4-Morpholin-4-yl-benzoyl am no) -

H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid

((R) - 1-phenyl -ethyl)-am de; [ MtHl + 476. 166)

3- (4- Mor phol i n-4-yl - benzoyl am no) -1

H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid 30

((S)-1-phenyl-ethyl)-amde; [MH + 476. 167)

3- Benzoyl am no- 1H-t hi eno[ 2, 3-c] pyr azol e-5-carboxylic

acid (1-nethyl -1- phenyl -ethyl)-am de; [M-H + 405.

168)

3- (3- Fl uor o- benzoyl am no) - 1H-t hi eno[ 2, 3-c] pyr azol e-5-c¢

arboxylic acid (1- nethyl-1-phenyl-ethyl)-am de;

[ MPH + 423. 43 WD 2005/ 074922 PCT/ EP2005/ 001021 169)

3- (2- Fl uor o- benzoyl am no) - |

H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid (1-

nmet hyl - 1- phenyl -et hyl ) -am de; [ M+tH] + 423,
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Bi ol ogi cal Testing Exanple 5 The foll ow ng conpounds,

screened according to the nethods described in the
w@basoaoet ogy section above, were all shown toPEEEPR2005/001021

| C50 val ues for Aurora-2 inhibition below 20 nM

Compounds: 1;. 2; 3; 4; 5; 6; 7; 8, 9; 11; 15; 16; 17;

18; 19; 20; 21, 22; 23; 24; 25; 27; 29; 30; 31, 32;

33; 34; 35, 36; 37; 38; 39; 40; 41; 42; 46; 47; 48;

49; 50; 51; 53; 57; 58; 59; 62; 10 63; 64; 65; 122;

123; 124; 126; 131; 132; 134; 136; 137; 138; 139; 140;

141; 142; 143; 144; 147; 148; 149; 150 and 151. 44 WO

2005/ 074922 PCT/ EP2005/ 001021 ¢ &ivdl M5 1) A nethod for
tregting,.cell praliferative djsorders caused by and/or
assgs:i a? @d“%"‘%dﬁoréﬁa“”gl CFLP@HG@PV& CIfefsi cRusd b’é@f‘%{i gs§pciated with an
whi eltereprptein s@sseaatihivityivditcs comigrist Dadministenmglto & mamedtin need thereof an
t hepgkivAtnouf & s%&myo%n@m&%uagq ‘a conpound of fornula
(1) NNH RY OS (I) 0 NH R, R3 wherein Ris
an optionally substigutegqyaryly or heteroaryl group; Rl
and R2 represent, the e dirfif er ent  and
i ndependently from eachi ot hey hydrogen atom a
strai ght or branched CY-C3 afkyl or a group - CONH2 or
-CH2NR R' or, taken 10 togéshers with thélcarbon at om
to which they are bonded, Rl d R2 my forma C3-C6
cycl oal kyl group; with the proviso that at |east one
of R and R2 is other than pgen atom R and R
represent, the same or differentf and i ndependently
from each other, a hydrogen Rt'grq or-a_straight or
branched C4-C3 al kyl group or, ffak eger with the
nitrogen atomto which they aré bg d, R: and R' may
f§orma heterocyclic ring of formula NJ r-<>( N( N

wherein

R is an optionally substituted aryl or heteroaryl group;
Ry and R; represent, the same or different and independently from each other, a
hydrogen atom, a straight or branched C4-C; alkyl or a group -CONH, or -CH,NR'R" or, taken
10 together with the carbon atom to which they are bonded, R, and R, may form a C;-Cs
cycloalkyl group; with the proviso that at least one of Ry and R; is other than a hydrogen atom:
R' and R" represent, the same or different and independently from each other, a hydrogen
atom or a straight or branched C1-Ca alkyl group or, taken together with the nitrogen atom to

which they are bonded, R' and R" may form a heterocyclic ring of formula
~1 O ] )

A O

15 .
. wherein R" is a hydrogen atom or a straight or branched C,-C; alkyl group;

R; is a hydrogen or halogen atom or a group selected from hydroxy, cyano, straight or

branched C-Cj alkyl or C4-C; alkoxy;
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r- NNR 11 wherein Ris a hydrogen atom or a strai ght

or branched Cl1-C3 al kyl group; R3 is a hydrogen or
whadosger2at om or a group sel ected from hydr oxyPCT/ERIV05/001021
straight or branched Cl-C3 al kyl or Cl-C3 al koxy; 45

WD 2005/ 074922 PCT/ EP2005/ 001021 or isomers,

tautoners, carriers, netabolites, prodrugs, and
pharmaceutically acceptable salts thereof. 2) The

met hod according to claim1 for treating cell

proliferative disorders caused by 5 and/or associ ated

with an altered Aurora kinases activity. 3) The nethod

accor di ngr tieenehsai leHRmelseraairiarst heetdaotites,a pkoidnigs e ahds pharmaceutically
Aur gecpidble 4aits THPeofBt hod according to claim 1 wherein

t he cefJ proliferative disorder is sel ected 10 from

the group consisting of cancer, Al zheiner's disease,

virdl i nfextpibad accading-tp reigimeé fomﬁem% padiitbrative disorders caused by
neUBRAG GeneRRl WS LERLIRFFa ke T8, iyet hod accordi ng

to claim4 wherein the cancer |s selécted fromthe

group consisting of carcinoma, squanous cell

car &\ nomihe heihatopoiied toclatmubrehseiothemypelrokithsors Aulde 2.

| ynphoi d | i neage, tunDrs of mesenchymal origin, tunors

of %)he cwtr%g |§heral ner vous s%/ste

nel &noma HoRE raCBEL! YNRGIRENe 6k RBEepte Higorder is ‘selected
1% er tete rthea gmugmgnstns@nsgxmf cakeer, aAlgwand b aiseasel Wyl Gnfelctions, auto-immune
T ol bitlbPdna GaN6&gendMife aR9sE' S sarcoma. 6) The met hod
according to claim!l wherein the cell proliferative

di sorder is selected 20 fromthe group consisting of

benfign prresmettes hyrpwinpltasiain 4f airerdin ee @den osraglesédSirom the group

p0| 66@9§tln§aof BeHoRal ERERBES @S SarciRSY 'h@ﬁ\%%po@téstgrl%r@rof myeloid or
mhy elI %jg morf efatl on associ atte |
at hEPRYE Br%sSi Mo o Bevsarty Ml BiPBstEors &t hhpgntralend peripheral nervous

gl otretetl ore@pbma, t Segnirame, Fostcaginogi C adtecstreshas i x@rodatha pigmentosum,
I eSlep@Shtflorna Tyrold fa-lrt%lapgénlagdar@%95§jé Doch, claim 1

further conprising subjecting the manmal in need
thereof to a radiation therapy or chenotherapy regi nen
i n @onbiTatmedredwictdrding td deiwt 1 ghaein dhyet ol tpadlifecatios disorder is selected

2OCythan?ﬁb‘bh&Q%FSISti§@; OFB&IQ{T\E&BQQEG %legtangth&llgl Qée@%%&a polyposis,

wher ei i n nee ereof 1s

A r@?ﬁgarq”@fos'lsnh?s@f'ﬁ‘%gVﬂ?ﬂ"'ﬁ? asPo%kh n5¥e RIEHHFRoPyY ”WPRC@F?d with
c orghreraseisrosie MurTham dbrbsie agkitiel gldviendmmephnitid elihda)ﬂst -surgical stenosis and
ef fiegtdovie amount of a conpound as defined in claim1. ‘
46 WD 2005/.074922 PCT/ EP2005/ 001021 '

25 7) The method according to claim 1 further comprising subjecting the mammal in need
thereof to a radiation therapy or chemotherapy reglmen in combination with at least one
cytostatic or cytotoxic agent.

-8) The method according to claim 1 wherein the mammal in need thereof is a human.

9) ' A method for inhibiting Aurora 2 kinase activity which comprises contacting the said

kinase with an effective amount of a compound as defined in claim 1.
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10) A compound of formula (I) RNy NH OS (l) O NH

R

R2 R3 wherein Ris an optionally substituted aryl

woeoosereenaryl group; 5 R and R2 represent, tPET/ERIB5/001021
or different and i ndependently from each other, a
hydrogen atom a straight or branched Cl1-C3 al kyl or a
group -CONH2 or -CH2NR R' or, taken together with the
carbon atomto which they are bonded, R and R2 may
forma C3-C6 cycloal kyl group; with the proviso that

at

| east one of R and R2 is other than a hydrogen

atom R and R' represent, the sane or different and

|ndq@pndgn%h%mRGQﬁgﬁﬂ&n|other a hydrogen 10 atomor a

straight or

ranc C3 al kyl group or, taken

together wth the nlkrogeﬁ atgqmto  which they are
bonded, R and R’ nay\gffn1 /héquocycllc ring of

f.or mul a N( r-<> ( N -
is a hydrogen atom or
al kyl group; R3 is a hydrog
group sel ected from hydroxy,

/I N\ NR'"" wherein R
or branched Cl1-C3-
ors hal ogen @t om or a
ano, straight or 15

N -
straj

branched C1-C3 al kyl or Cl-C3 |al koxy; or isoners,

tautomers, carriers, netabo
~pharmaceutically acceptable sa
2005/ 074922 PCT/ EP2005/ 001021RA
formula (1) according to claim

prodrugs, and
s thereof. 47 WO

A _egqnpound of
‘ 40 n Ris a
group, optionally further substit d_|sefected from

thienyl, furyl, pyrrolyl and phenyl.

) A conpound of

formul a &%~ accordlng to claim1ll wherein Ris

t hi enyl

uryI pyrrolyl, N 5 nethyl-pyrrolyl, phenyl

and phenﬁlIS af Apdena mué%f't%ﬁgﬂ g leoiptaioant! omesp: het er ocycl es,

het er ocyhybﬁu(m repfesBR}l B @Ql’ﬁé Wt alifkight QfdQHdb%endbat)y #om each other, a
(I:QOIITFS]) on%n (a)ttom o%t@’l’%?ar(btr%]nc ) (ro(E:I a%gl otr(a) fo'u%"d%&; or- SII:I?\l'Rq?" or, taken
1- rr@sﬁwr- Wi the| opibop -24am tOpw@ﬁthey fref Pwp@p%emﬂl Rz may form a Cy-Cs
4- ( dycwekhgloupivia® tHedydvisd thak BMAEEPERIBY R, ardR, is other than a hydrogen atom;

10

15

R' and R" represent, the same or different and independently from each other, a hydrogen
atom or a straight or branched C;-C, alky! group or, taken together with the nitrogen atom to

which they are bonded, R' and R" may form a heterocyclic ring of formula
(:—Nij (:—N<:>> (:—N<::] | (:+N )

ees

wherein R" is a hydrogen atom or a straight or branched C4-C; alkyl group;

Rs is a hydrogen or halogen atom or a group selected from hydroxy, cyano, straight or
branched C4-Cj alkyl or C4-C; alkoxy; .

or isomers, tautomers, carriers, metabolites, prodrugs, and pharmaceutically

acceptable salts thereof.
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10 (1- et hyl - pi perazi nyl - 4-yl ) phenyl

4- (1- met hyl - pi per azi nyl -4yl - met hyl ) phenyl ,
wd2qospr4oet i di n-1 yl ) net hyl - phenyl , PCT/EP2005/001021

4- (pi peridin-1-yl)nmethyl -phenyl,

4- (1- et hyl - pi perazi n- 4-yl ) net hyl - phenyl, 4-

(mor phol i no- 1-yl ) net hyl - phenyl ,

4- (al kyl am no) net hyl - phenyl ,

4- (di al kyl am no) net hyl - phenyl  or

4- (mor phol i no- 4-yl ) phenyl . 15 14) A conpound of

formula (1) according to claim10 wherein one of R

and182 I & c@mptlil)ﬁdrc@g&ﬂulat @@c&frdl@ WMHOQJV@% ané atdagup, optlonally

or onpre et 3t EPR v L Rl el o 1

vabove 15) A conpound of formula (1) according to

cl aig 10A‘6Gﬁﬂ3ﬁh@oﬁornﬁfédl E@oordﬁn@%&l@@ﬁﬂ%h&r@mtmg thiehQ}, furyl, pyrrolyl, N-
carbon ato C%

8y CrERHy T e aicgsheﬁxﬁ SeRey BIeRa PRIy ces. Petrocyyion
accorfgianggylylelkglgmiups. 15 wherein R, and R2, together with
t he carbon atomto which they are attached, forma

| | | . .,..25 17
T P e R s mthad ¥R kel BB ez et & GERRHER T 24tieny
cIaEﬂmﬂO1an@WEBwaép¢e$gwt§fuomwumwgeﬁlmﬂhﬂ@memﬁlbwprhawi4-
16:h| Brrheﬂﬁyl BbOaEinyRb- y@pfﬁﬁ;@uﬂ $‘?Aeﬁ@ir§@rafzf ImthQE b{enyl 4-(pyrrolidin-1-

r ) )

o COMRR B G A0 s B é?LB‘Fi%ES'r?éﬁe [Rg b methy-preny, 4
 substdrphatire!-ylimethyBtheany 4délkyilamindmetey-posivt | Dlkylbyingmethy!-phenyl
1 tgqﬁng&mapéqsgghﬁgﬂed from hal ogen, nitro, carboxy,
cyano, al kyl, ‘polyfluorinated al kyl, al kenyl,

al kynyl , cycl oal kyl, cycl oal kenyl ; aryr, het er ocycl yl ,

1al ky4)- h@tcemmdloylformhlet éra@wfdimgytmmimwo wizengimoralbki] and Ra is a
am AerEQHRM (ﬁ‘rbdmgtﬁﬁ IgMARb 'aH@%etrQrﬁél@ﬁH oSUGIR,@8d R, is methyl, ethyl or a

e L s T

groups and derivatives thereof such as fornylam no,
al kydycar heswdand Beormuddi) \A\Qo%@g% QZﬁg@?«vherem R; and R,, together with the
PCT/ 2005/0010%%11 al ke §§rbo é% | :
2 yFEBE PATHC eyﬁefg%§@ H@ﬁy AN m”%Vﬁ?@xy gr oups

and derivatives thereof such as al koxy, ‘
pol yé | uok b&ﬁgo@ﬁﬂd &If&%é a&asld%yo c|£1@t1@m@bélrw QXY R,, together with the

ap r?o%éﬁ»"”maﬁwe ér%ar B o) SR ™

t hereof such as alkylcarbonyl aryl car bonyl ,
24l k@?fycaﬁ Q(Qﬁbbhnd &GM‘I’T\Q%XI?@HQQE‘R' R1 ahd R2 are as set defined in claim 10 and Rs

cycl oal car

o P Tt ARG obie 47 RYMAHEE &) BERYR Sesar grape: methos
der oncatgrioves such as al kyl thi o, "aryl thi o,

aIkyIsquonyI arylsulfonyl alkylsulflnyl ‘ ;
aryl sul fj I f | g fonyl, . , .
o Vi otk e TorBb e 4 SR i R U PR R g oty substiuted. i
3¢ onpouwhids iode dosikions| by fiab) 1 ecc@pbisngpleced dbai raiabn, nitro, carboxy, cyano,

opt élW‘%o'yWuo'ruﬁ‘at&cthJl oé'll@wﬁf al@/nyllglcfaglﬁ\ﬂ @/@IH&I&&@' LY, heterocyclyl, alkyl-
accep her eof sel ect'ed fromt

Congqt%rfxiyﬂﬁ Befteroayflyhﬁlltyh_ aﬁjértofﬁ%yl fgmino groups ang d%rlvayves thereof such as
- phaiydnerony HiplkBarhitd - rapaptiad, | diaddeyrintoe naeidd,) aatkiyinjdoLidr t hArylureido;

i efn&[rgonﬁémiﬁi %}’Juﬁggh@'déﬁ\@WeQQMéHfd%ch as formylamino, alkylcarbonylamino,
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2)

3-[ (4-norpholin-4-yl benzoyl )am no] - N- (1- phenyl cycl opro
W@005A1492 t hi eno[ 2, 3- c¢] pyrazol e- 5- car boxam dePC/EPBY5/001021

N-[(1

R) - 1- (4-f 1 uor ophenyl ) et hyl ] - 3-[ (4- nor phol i n- 4-yl benzoy

[Yam no]-1 H - th ieno[2, 3-c]pyrazol e-5-carboxam de;

4) 3-[(4-norpholin-4-ylbenzoyl)am no]-N-[(1

R) -i - phenyl propyl]-1 Hthieno[ 2, 3-

c] pyrazol e- 5- car boxam de; 5) ,

3-[ (4-norpholin-4-yl benzoyl)am no]-N-[ (1S) - 1- phenyl - 2- .

pyr @nblgérﬁbnélawngt héfbllarbo%%argnno alkoxycarbonylamino, hydroxy groups and

I eno zol e- qg
3- [?e@v%«laspﬁmr?% 3uc$| ﬁénf %y) %yﬁ%ﬁrln%f(i oxy, aryloxy, heterocylyloxy,
S) - Akyiatbpinddxy rendeagtonleny haynipélicanitpky] or atkylideneaminoxy; carbonyl groups and

H't rn@%igész ﬂ%{)e QM&@%Q'a@wéargé{yb%mr%yl %)koxycarbonyl aryloxycarbonyl,

H tqypléﬂ@#@%g%rbergi gralgaq%g]boﬂg élg)b%@&c%m%aéj C%%ky%%moczrunyll sulfurated

- 3- ({efivdtiverosabean ziyihjoaryiiod,- dkyislifonyl, arylsulfonyl, alkylsulfinyl, arylsulfinyl,
;:me; Pé’lefg%wy]eo'}g%ﬂ'yrlo@&ﬁa%h )a'lk%/l'éhntnmtﬁﬂrglﬁ & dRilkylaminosulfonyl.

- car boxami de;
3- [(4 fl uor obenzoyl ) am no] - N- [(I R-1- phenyl propyl ] -
H-t yenof ZpBpaihpyaf azoiue (1b-acrdimx tentldien; 10.09ptionally in the form of a

[;gh% rﬁ thQ:%%%E@p%‘e)s%mh@%f L\kle{c(e@ from the group consnstmg of:

: ks | TH s
L) o S0l SO Sshaoy) il htincl2
3- [ {|gdbaaraleraoyd; ) am no] - N-[ (1R) - 1- (4-f | uor ophenyl ) e
thyl]-1hH )b hi ef‘[@ir%or%ﬁo)hﬁb@)ﬁ'é%&a@mrﬁﬂ ﬂﬂﬁ@@éﬁ@l@%sop@?m thieno[2

3-[(4- quorobe nzo

S) - FRHHFPBIAREAVA - 1- phenyl ethyl ]-1 H th ieno[ 2,

13- c] pyr azol e- NSE(O%)r1b(99flacvmmieOVIMQVIVH(%@WQWWHZOW)amino} 1H-
PCT{hER%QQ% Wécar%’%

ooyt ol hen?"ﬁ?fé'ﬁétyt"%"y‘%w BREPErypagii e >

14) c)pyrazole-5-carboxamide;

3-[(4-flyorobg rqg memeng},@;;a% RN, (m! ﬁéﬁénqmtrz[wl(d)n ~{lylethyl]-

Ht hieno[ 2, 3-c razo e- 5-car boxam de;
205) - ﬁ*mﬂﬂﬁéwpﬁra §/PCT é’fﬂﬂ et hyl ]-3-[ (thi en-2-yl car bo
nyl ) am )] - 1 3H4-nbriperiol 3 jb8ra) pyriat-0HE Sh2-varboieni-gehenylethyl]-

: 16) 1Hth(e4lo E%t ;Dﬂazéfe -5-carboxamide;
- phenyl et

H t hi enof)2, 3-3Y ‘ﬁjg?F"girb-P@lagy | ﬁﬁﬁﬁﬁ@h %y@!yprg%l):ﬁ-fiﬂi(830[2.3-C]pyrazole-
R) - ﬂ.eirléoxérhlder ophenyl)ethyl]-3-[(thien-2-ylcarbonyl)am -
ano] -1 H'é hi enBO[Q-/lzﬁu%Fobenzoyl)amino]-N—m—methyl-1-phenylethy!)-1 H-thienof2,3-
]pyrazole -5-carboxamide;
9) 3-[(4~- fluorobenzoyl)ammo] -N-[(1R)-1-phenylpropyl]- -1H-thieno[2,3-c]pyrazole-
5-carboxamide; ‘
10) 3-[(4-fluorobenzoyl)amino]-N-{(1S)-1-phenyl-2-pyrrolidin-1-ylethy(]-1H-
30  thieno[2,3-c]pyrazole-5-carboxamide;
| 1) 3-[(4-fluorobenzoyl)amino)-N-[(1R)-1-(4-fluorophenyl)ethyl]-1H-thieno[2, 3-
c]pyrazole-5-carboxamide; :
12) 3-[(4-fluorobenzoyl)amino)-N-[(1S)-2-morpholin-4-yl-1-phenylethyl]-1H-

thieno[2,3-c]pyrazole-5-carboxamide;
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10 c] pyrazol e-5-car boxam de; 18)

N- (1- phenyl cycl opropyl )-3-[(thi en-2-yl carbonyl )am no] -
wda 20dshiseno| 2, 3- c] pyrazol e- 5- car boxam de; 19) PC¥/EPD05/001021

S) - 1-phenyl -2-pyrrolidin-1-ylethyl]-3-[(thien-2-ylcarb

onyl)amno]-1 H thieno[2, 3-c]pyrazol e-5-carboxam de;

15 20) N[(2

R) - 1- phenyl pr opyl ]-3-[(thien-2-ylcarbonyl)amno]-1

H t hi eno[ 2, 3- c] pyrazol e-5-car boxam de; 21)

N-(1-met hyl - 1- phenyl et hyl) - 3-{[ (1- met hyl -

H pyrrol -2-yl)carbonyl ] am no}-1 H

t hi eno[ 2,13y C] W(ﬁ%ﬂ@l ﬁp@n@@b&@m{m ﬂﬁrob@rﬁ?ﬁ)yl )amino]-1H-thieno[2, 3-

{[ VA
ﬁpryrﬁr“ml%lg Cf)bg)gr Shyl ] ami.no} - N- ( 1- phenyl cycl opropyl ) -
1 H- 20 t'Al engfl@;fBorebamzevhianinel-No¢ lerbridoyalpiedgl)-1A3fienc[2,3-clpyrazole-
3- ( Z=daroyrhigeri No) - N- (1- phenyl cycl opropyl)-1

Kt hi 3- |
D Pou o B AR e R SR et eproensnamina 1
H- t fiene el W%ﬁ’b;ﬁr@mmﬂléﬁ car boxam de; 25 25)

N- (1- et hy) '1N(1methyl1phenlethl3 thien-2-ylcarbony| 1H-thieno[2, 3-

| pheﬁz?raz DY 3l (1 T Ry P par T d g amine i hiens

yI }a T PP %Eno[ 2, 3- ¢] pyr azol e- 5- car boxan de: ,
17) N-[(1R)-1-(4 -fluorophenyl)ethyl] 3-[(thien-2-ylcarbonyl)amino]-1H-thieno[2, 3-

18 g{:]%yrl:aﬁole' fregrba&laﬁfdegrll di n- 4-yl ) oxy] benzoyl }ami no) - N- (1
- phenyl cygl o - . . :

tﬁl eng[Z){% c]pB3P‘é&%V'&C@%?B%%L&*gﬁf-aafcaﬁ’?'jvbam'nol-1H-th'enol2v3,- |
N- ( glpetdey$-cabqramivyl et hyl ) - 3- ({4-[ (4- net hyl pi pe

r azin- 1- 1@0 YN)[(ITSf—hMle}‘@ Qbflld}naﬂm/l&ﬁ%] thlen 2-ylcarbonyl)amino]-1H-
- car boxa e; 28)

Len
F ‘?i CFPé{aﬁl'%‘cﬁ DT 1. yl ) met hyl ] benzoyl } ani no) - N
15 ( 1 pheng,q» cy cNdUpRoppienylprepyl]-3-[(thien-2-ylcarbonyl)amino]-1H-thieno[2, 3-
H-t Bpgaales- &T@(w.e@zol e- 5- car boxam de: 29)

DI[)( éégggg%i Epen%qutphgn}eth%")%[ %1 &gth%ﬁﬂh;x/rrglapy%ggrtz)ongl a}r;mo} 1H-

t hi Bieop[233Iyepye- &Z@b@@SUC@ar boxani de; 50 WD 2005/ 074922
PCT/ EP20£5/ Ooﬁ-QalnetrgyO)H -pyrrol-2- f/gcarbonyl]ammo} -N-(1-phenylcyclopropyl)-1H-
% {&Ienﬁ nﬁj raé/olg el a2| n 1-yl)benzoyl ] am no} - [y(l
) pro ]C %hi enof 2,
3-c] pyr a&%l e- %QéwbmlaWrPH@ phsmcycl0pr0pyl)-1H-thien0[2,3-C]pyrazole-5-
3- { todxdmiggt hyl pi perazi n-1-yl ) benzoyl ] am no} - N- [(1 _
S) - 2- m)r hoI |
5 2 IO DA BB S s o
3- {‘Eatﬂboéalm'ﬁ%t hyI pi per azi n- 1-yl ) benzoyl ] am no} - N- [(1S) 1
25 phenyl -5 pyrN- Ld’né’thﬁﬂbherbs{/le%/llﬂ.\ﬂ hd- methylp|per|d|n 4- yl)oxy]benzoyl}ammo)
-t n—ll Fﬁlen 3’3 c] py %’e gcarhoxamld%ar oxam e
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u'rH mefagm ,%e?-zyn %}hplysna,é@I e-5-carboxy(ic acid

3 [ 4- ( 4- m hy? ?%%ﬁgt?o Oy ?tfnﬁy%nw'@igéw eéﬁ?ﬁoﬁ pyiazole -5- carboxyhc acid
H- t ti-reetofl2;pBer]-giyyieedee- 5- car boxyl i ¢ aci d

(1-met hyhgd) - pg‘-?ln(wl\/fe%mﬁ&azﬁm ﬁben%@la]w%) 1H-thieno|2,3-c}pyrazole-5-

5 g?ﬂ@%‘fgﬁﬂ el gpge | T enol2

1{ 1- met hy1051- pdrenyimeisyfrging- bgrrpyj@mmq)g@l)thieno[Z 3-C]pyrazole-5-carboxylic

3- [gg@ﬁaﬂetg’ﬂ @%ﬁ@@péﬂky) =#ffeno] - 1H-t hi eno[ 2, 3- c] pyrazol e-

>- car OXY ! C Saf(Furan %carbonylbgmmg] H—Pt%neXoP %‘t J?J}//ralole gncarbdxylnc acid (1-

107)
3- [ (vEtijiopiteng-eByizanibanyl ) - ami no] -1 H-t hi eno[ 2, 3-c] pyr az

ol e- 5- lcaﬁ Xyé A ?hl&ﬁbr@ 3-&oonyl)-amino)-1H- thleno[2 3-c]pyrazole-5- carboxyllc acid

[)-am de; 108) 3-[(1-Methyl -
p§/1rrf‘?}?“llé g’HfﬁMyﬂ“} %m no] - 1
H-t hi enoﬂ@ ) 3- @](pwazldl@yﬁele@a:ammyLanmnq}éhmeno[z 3-c]pyravo|e -5-

(1- &ﬁ&ﬁ%&e&@RhﬁQ%M1Q%th£mﬁﬁb#§e 109) 3-[(1-Methyl -
H pyrazol e-

H- t hi eno[?) 3- %ﬁbwg’ i eoyéazo'sgrcﬁ%’ﬁw r3Eningk{lidrthienol2,3-clpyrazole-5-
(1- n&bcifwlic-acrdphe]awll 161th| pthepardde; 25 110)
23- [ (1- Mty Bﬁ[xlallpdy%z.éle-@%*%%%[a}mrﬂﬂm MHienb[2,3-clpyrazole- 5.
H- t hi eno} Lﬁ raz % : th cargoxyllc acid
(1- RSP ’Caf‘dﬁh I/‘ SORMFARTHES 111)
3-[ (Pyri dime- 2i(eanbedychipomtiamiloed- nwmdmp@ﬁsﬂmraeolépﬁynb@wb: acid (
, le- ﬁ1e§191r1b;9r?éW| 'eﬁ']ylﬂgr'nge (1-
112)  3-[(Pyridine-3- carbonyl)-amlno]~1H—thleno[z,3-c]pyrazoIe-S—carboxylnc acid (1-
30 methyl-1-phenyl-ethyt)-amide; ‘
113)  3-[(Pyridine-4- carbonyl)—amino]-1H—thieno[2,3-c]pyrazole-5-carboxylic acid (1-
methyl-1-phenyl-ethyl)-amide;
114)  3-(4-Chloro-benzoylamino)-1H- thleno[2 3- c]pyrazole 5 -carboxylic acid (1-

methy!-1-phenyl-ethyl)-amide,
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met hyl -1 -phenyl -ethyl)-am de; 112)
3-[ (Pyridine-3-carbonyl)-am no]-i

wokdokioeref 2, 3- c] pyrazol e-5-carboxylic acid (1-PGDEP2005/001021

10

15

25

30

met hyl -1 - phenyl -ethyl)-am de; 113)

3-[ (Pyridine-4-carbonyl)-am no]-i Hthieno[ 2, 3-c] pyrazo

| e-5-carboxylic acid (I- nmethyl-1

- phenyl -et hyl ) -am de; 114) 3-(4-Chl oro-benzoyl am no)-1

H t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid (1- nethyl-

- phenyl -et hyl ) -am de; 55 WD 2005/ 074922

PCT/ EP2005/ 001021 115) -(4-Phenoxy-benzoy)an no)-1

H-t hi enaf2, 3- @?pm&bﬁn@emmﬂdwmo{? Selpydazpig-5-carboxylic  acid  (1-

11 ,%taﬁ ) ) -am de; 116)

H-t hI enéﬂ@ 33-é~] Myrrpagngﬁg/lzggl gyi)% 1 ’lléhI%{H.ZdB-c]pyrazolé-S—carboxylic acid
[ 141-@-mehdxpsyenphemetry-etritetrigl - et hyl ] - ani de; '5 117)

53~ (4- Morpol O3 B0t l-thienaf2,3-clpyrazole-5-carboxylic acid
H-t hi eno 53 ﬂlo%{)‘w%hggg_? d C?}Irgbo@l it lgncolf - c]rfy]r_a ole-5-carboxylic aci

(zﬂl"ﬁéf’ﬁwpb%é&yf‘)emw ethieAVAS: et hyl ] - ami de; 118) :
3- [ 4- (41 Mpt hylj4-@ipandgiperadn- y-lyl) b@enﬁwh@’iﬂﬂmmf&3~C]pyrazole~5-

H t g'meg {gmfﬁ‘ 1*4”&?9%%@1 nﬁ%(/!bé?rmqlatn@eam d[

hen | Zeth '
3 [4 e b e b%ﬁ%%woa\ﬂﬁﬁ%?”"w clpyrazole--
H tchibenid &id-Glnmicay-pheayibi-redyeamijerydei c

aci d[ 1- (@rrewm ndREAN Azl |gml>y;§ﬁhaﬂma£no€ées Pyfdtble-5-

3-[4-(4-Met hyl - erazi n- amno]-

H tcwb@%q %‘dis @]WWO&&*B’PG@Y’B* ”%QP”E%B’(V)}I

ac:| d[ 1- (41 mesh@xyehehenybperlhaeirkal H-tisheR B-clorriages-5- !L@fnqullc acid

| )-am no] -1

Qﬁ&ﬂﬁ%@@@ﬁp%g@%ng%% ) car boL}/ % ‘§ i i

(1-et hyI“—? pﬁé ,Pphﬁﬁ%pﬁ?ryorapna@&o {] fﬂ%[f -c]pyrazole-5-carboxylic  aci

3- [({-giengphaseni@b-aatbonyl ) - am no] - 1

H-t hi enq&écl ghp,}{ﬁ%ﬂ@b %argor%@'émggé}lm ﬁueﬁ@[Q@ c]pglrlazole 5-carboxylic acid

phenyl -
3 [1‘( TPHIUBWSH?@PI%V' .o ’B%W%B‘HX}} 304 no] - 1H-t hi eno[ 2, 3- ¢] pyr az
ol e- 5- capphoxpl{iTaiogt@het2-cfrbonyl)-amino]-1H-thieno(2,3- c]pyravole -5-carboxylic acid

201" ({12(_I3f|u8r% %emqnxétayn&mﬁnwé et hyl] ami de; 124)

|-|_ t h| endg@ 3 36? Esyf}uarfgmpéog b@a;o[gg ? &H 5151\”8{2 Bf@nyrazole -5-carboxylic’
[ 1-26i3-(6)-patoephpimenyit)phdryrethydmiet hyl | - ami de;  125)

IP-)I- t( Ah‘rl l;'{)?éuo%g ﬁuljﬂgét}ﬁ{lgﬁﬂg QM!)@%Q\Q%yIalmno 1H thieno[2,3-clpyrazole-5-

e- 5- car box acid
( ( SpPovHDAGFHb1(F-Fioz-Rheny) bwaﬁﬁwet%@ﬂv\di am de; 126)
3- [ 4- ( 2-1Rr)me BhyH 2adinaty @tihoryiyxybesnzoydnan] ﬂbithnepo{Z.3-C]pyr32016~5~
R S”y%gcd?w%l [ ABNG:- eﬁnyl)%moxy' ic acid
C
[ 1- ?5 ¥ 483?§oziénz_ogrlgmmo) 1H t ae of i 3- c)myrazole 5- carboxyloc acid ((S)-1-

phenyl-2-p1per|dm 1-yl-ethyl)-amide; ‘ )
129) (4 Morpholin-4- yl-benzoylamino)-1H-thieno[2,3-c]pyrazole-5-carboxylic acid

(1 -ethyl-1-phenyl-propyl)-amide,
130)  3-[(Thiophene-2- carbonyl) aminol]-1H- thieno[2,3-c} yrazole -5- carboxyilo acid

((S)-1-phenyl-2-piperidin-1-yl-ethyl)-amide;
131)  3-(4-Morpholin-4-yl-benzoylamino)-1H-thienof2,3-clp yrazole- 5-carboxylnc acid

(1-phenyl-cyclopentyl)-amide;
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25 127) 3-[4-(2-D net hyl am no- et hoxy) - benzoyl am no] -1
H-t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid
W@ 005®t4992 - 1- phenyl - et hyl ) - am de; 128) PCT/EP2005/001021
3- (4- Fl uor o- benzoyl am no) -1
H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid ((S)-1-
phenyl - 2- pi peri di n-1-yl -ethyl)-am de; 129)
3- (4- Mor phol i n-4-yl - benzoyl am no) - 1Ht hi eno[ 2, 3-c] pyra
zol e-5-carboxylic acid 30
(1-ethyl -1 -phenyl - propyl ) -am de; 130)
3-[ (Thi ophene-2-car bonyl )-am no] -1
H- t hi eno[122)3- el pyrvaiol-gip&atian HpKrszbansied)-dH-thienof2,3-clpyrazole-5-

S de; 131
S = e o T P,
zol e- 5- caBHoxyi4- E’U%{@P@PZO('@BWQW ep]ipp éﬁﬂé’ﬁ%oﬁs Caé?ﬁ"%ﬂ% Seid [1-(3-
56 %@0,%%5.’(3@]49&%l BeJ-&2H05/ 001021 132)
3 [4-(4- IYSJ)hyB PMEt‘% Ag/zden%o%la%llr%bp@ﬂxléggE%@lp?r%koléﬁ -carboxylic acid (1-

Pkt hi eno|
aci apdnyl G’C@Pﬂ)@w @ﬂpﬂ@‘enyl )-1-net hyl -et hyl ] -am de; 133)
3 (4 Fl uags)- benz opluasine®@dxyldenidyiaeme]- 24-Bicad(pgrppakes-5carboxylic

chI 8?%%%@%1‘3 Clifroﬁ&,?ﬁm'ldeet hyl]-amide; 5 134) |
- 3-(4- Met HaRy- BéRAtsynhalii M)pwlqwerwaé*??ay'ta@ﬂ?Jj%;i'ﬂ'%{?&v%9151@20'6-5-

gar Q%Miyh&acﬁﬁ(h%e(hljm -pranythysyeldepr opyl ) - am de; 135)

8- (4-Trif J/‘i Q%RA r%%yn Q%E%%L)@ém pcﬁ)mjthueno 2d3~c pyrazole-5-carboxylic acid

H-t hi eno[
( 1- p@éﬁyﬁeﬁdy%menﬁg@pwsd JﬁhﬁrubethVi@e*)de
3- [ (6- Morpdol Bmz; Khob(shohlawyl Béri26yi@niedr banylo)2, AthyrebleBrtatidoxylic acid

[ enﬂa{“ﬁ%w 1]FPV¥?1' 3)’ ). carboxylic acid .

(”:(':T‘rt]—:‘ytiB “ ani de; 137)

13 (4- l\/br PRYI i ﬁJ%(Wettpyéﬁlggﬂlraﬁwlﬁré§nzgy!amlno] 1H-thieno[2,3-c]pyrazole-5-

H-t Qb@ﬂﬁjl@a&d‘[@—]@ﬂﬂcﬂi&kﬁﬁﬁ? eathpexyl-baidaci d

(€ Sg &yl 3%4 KH% Rgm 4-yl- bélanylan%ncBhglqpﬁLno?Zt ?Mé}az@@‘sdn%rboxyhc acid

3- ( #-Nenghotpheng)-fimeigheoyitaatdcho) - 1H-t hi eno[ 2, 3- cj pyra
ZO| e- 5- canhoxylid-c-méhyilpipérizin-nglh-Bydzodamino]-1H-thieno[2,3-c]pyrazole-5-

_é ia%ﬁxy %c%@); & fmgrolphg'mr)lq%ﬁet@yﬁet&ﬁ]ﬁémidﬁ ani nOA
H t hi eno[122 3- éj[‘f)ylrl\églaw @lpgaz%é-fyﬁéwpylirm%ﬂa thieno[2,3-clpyrazole-5-

[1- (cémf;iw@écﬁzr phemestd phknyiet-Rythylethy-bhidan de; 140)

E|_ t( Ah‘rl g/ggﬁég)l ! g] 4M%&1aneisnlgo§}/l b%n}bglggwlngf) 1H- thleno 2,3-clpyrazole-5- carboxyllc

[ 1- (asmﬁenﬁmypmwm =2Mideet hyl - et hyl ] - am de 141)
4-(4- Nmi hyla-[p 1pﬁD|a>ZJ|-tHror$or)bhc)Ilﬂb%l)@b’ﬂoﬂaﬂnfnﬁl}‘l-l—llthlenow 3-c]pyrazole-5-

23- [
hi b |

;t:lt cfl op @r"ge}(h ﬁFﬁheI% l"eihyﬁg ﬁ“gfgﬁ :j: ani de; 142
[
t

4- ( 4 Nﬁ@)hyﬁ ‘p;i\/l'ggph@{g\rw !gerypwar@@q}ﬂw%aqﬁ %T p)f[azole -5- c)arboxyhc acid
hi-gRe) 12 315i-dhihaZepbenf)-ethyl)-amide;
146)  3-[4-(4-Methyl-piperazin-1-yl)-benzoylamino]-1H- thleno[2 3-c]pyrazole-5-
30 carboxylic acid [1-methyl-1-(3-pyrrolidin-1-yl-phenyl)-ethyl]-amide;
| 147)  3-(4-Morpholin-4-yl-benzoylamino)- -1H-thieno[2,3-c]pyrazole-5-carboxylic acid

3-
H-

- [1-(3-methanesulfonyl-phenyl)-1-methyl-ethyl]-amide;
148)  3-(4-Morpholin-4-y}- benzoylammo) -1H-thieno[2,3~ -c]pyrazole-5- carboxyhc acid

[1-(2-fluoro-phenyl)-1-methyl-ethyl]- -amide;
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carboxylic acid

[1- (3-fluoro-phenyl)-1-nethyl-ethyl]-amde; 143)
wa2qodoMeehanesul f onyl - benzoyl am no) -1 PCT/EP2005/001021

H t hi eno[ 2, 3-c] pyrazol e-5-car boxylic

aci d(1-met hyl -1 - phenyl -et hyl ) -am de; 25 144)

3-[4-(1, 1- D oxo-t hi onor phol i n-4-yl)-benzoyl am no] -1

H t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid

(1- nmet hyl - 1- phenyl - et hyl ) - am de; 145)

3- (4- Mor phol i n-4-yl - benzoyl am no) - 1H-t hi eno[ 2, 3-c] pyra

zol e-5-carboxylic acid [1-nethyl-

1 (3 pyrmgal Ih ai mMJ;rprlmFNhﬁ-BWZ))xlvljﬁﬁlgcy}HHtau;%dﬂﬁs ci’iﬁ@me 5-carboxylic acid
P enzoyl anmi no
fHJ8[02° Xyc) r mg@ %‘gp@%d%o carboxylic acid o
[ 1 met hylb0)1- @34+ erh@j|nr4cul-ﬁer3|_zo¥)pmlpﬁéw%ynoé&,@Tgps]razgm-%@rboxyhc acid
14@ -(4-flucro-phenyl)-1 methy!—ethyl] -amide;

3 (4- Mor gﬂm ' 3 Xheee GNZ3 Xny{f} ammooa 1|-:|"t_|'|etnh[b%r2:%%zgfe g]cg%gx@llc acid

5701 e- 5- ¢aPboxy!
[ 1-[(- Blfimtomn@/@tﬁl mapyrethghanige) - 1- met hyl - et hyl ] - ani de;

148) 152 3-{( Thlophene -2-carbonyl)-amino}-1H-thieno[2,3-c]pyrazole-5-carboxylic acid -

zol[é %m%tg? )be yl 1meéhy§&gﬁ]ylma}ég no) - 1H-t hi eno[ 2, 3-c] pyra

[ 1- (2-f I"G@dr osrjﬁeqqyﬂe)we 2-cappitamitoh{i-fhieapl de) py@gzolgz/@carboxyhc acid
1020Q5f DféR3g- pﬁ’é?{w Eprr?e@@%tg}@]m&e 149)

- (4- Mor %ol [ 3 g 3 lJr
1 th 2, azole-5-carboxylic acid
H- t hi en&F 3-16T lo¥hene -cay] ncy mm i leang[ 3 Ipyr y

[ 1- (Bimttbwwhw&fﬁwe}hﬂeth&é}tqwm et hyI ] -am de; 150)
3- (4- ane‘s»ol |3f!('F4raMJZ da&ezwyénarm]na)m&mbtztsm ©Rapa-s3achbpye acid 1-(2-
Zo'fle 5 qu th ?etﬁ(?] ide;
[ 1- (’ﬂ“’ %eheYn ATt hyl - et hyl ] - ani de; 5 151)

153- [ ( Thi dlgﬁ)ené @uq@a—ﬁ@gmmw a@mqﬁém -hjeno[2,3-c pyrazole -5-carboxylic acid 1-(3-
H- tdabepatR)3- n@étk@yétmf;&nﬁd& carboxylic acid

[1-(4-fl gor 0- q%urax Z)Cagboﬁ_a#noaq% W}{ér\]o 8 62018 hrboxylic acid 1-(4-

3-[(Thio Aend-'% YELFER
H- tfbrembgrr)3=-nedipyrethdlcAredss - car boxyl i ¢ aci d
[ 1- (Zh”eltSBT)OX)G [@’h%ﬁ)@lc)arbi?)fﬂ)mwd] ﬂ]BBI’?PHOHZ -sadpyetesle-Ex3doxylic acid 1-(2-
i 0 a am no
20 t’ﬁ‘?”éoﬁ% 5? '?& % 'rek?h Irpé"%d °carboxyl i ¢ aci d 10
[ 1- ( 3- nehox - ﬁwémiwl YDyt P PT O denofsirgpyrazole-5-
a Edﬁ&kﬂ@ B&netz%ma@raa@wh)mamlmw dmide;
i eng
[1- (4- rre1t ﬁ)ox ?ﬁL Hl;lvl 9H fyrazo?ehg acF%(c%kl;?Tﬁg ‘Igidthlenoﬁf clpyrazole-5-

3- [qaFgKyinagd t@*fb@h@xvph%m Gﬂeifm/l-ﬁft‘)ﬁ]rﬁ?rﬁ?[ 2, 3-c] pyr azoI e-
75f5| car box‘lﬁh)' C 330\t ﬁlg—pyrazole-s carbonyl)-amino]-1H-thieno[2,3-c]pyrazole-5-
uo en 15 156) o
3- [CPEBFSE “Yu;\ ré‘orﬁ’ e Xyﬁ Qi(ydﬁ@ﬁﬁqgno 2, 3-c] pyr azol e-
- 5-car box\¢k) c Bg[@rlyﬂeti]y.l ngpyrazole-?_ -carbonyl) ~am1no] -1H-thieno[2,3-c]pyrazole-5-
fl %F&x@@@cﬁ&’ )Zflm(é%BrWI «eh&yyibthapasies; 157)
g E:glng(r)xGP)l C%j{:‘lbl\geQ%yl 2&2%{/‘93? Q«J 2- caHSonD grﬂﬂg]% I-I?’thlgrlo?élg @]595%1&
30f | umrboxyin ey I -J2-fuorpethBgm)=1en ¢! Fﬂ’ﬂ}'ﬁ"ﬂ@e
164)  3-[(1-Methyl-1H-pyrazole-2-carbonyl)-amino}-1H-thieno[2,3-c]pyrazole-5-
carboxylic acid 1-(2-methoxy-phenyl)-1-methyl-ethyl}-amide;
165) 3-(4-Morpholih-4-y|—benzoylamino)-1H-thieno[2,3-c]pyrazole-S-carboxyIic acid
'((R)-1—phenyl-ethyl)-amide;
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158)
3-[ (Fur an- 2-carbonyl )-am no] - 1Ht hi eno[ 2, 3-c] pyr azol e-
wo2@anboxylic acid 1-(2- 20 PCT/EP2005/001021
met hoxy- phenyl ) - 1- net hyl - et hyl ] - am de; 159)
3-[(1-Methyl -1 H pyrazol e-5-carbonyl)-am no] -1
H-t hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid
2-fl uoro-phenyl)-1-nethyl -ethyl]-am de; 160)
(1- Methyl -1 H pyrazol e-5-carbonyl)-am no] -1
hi eno[ 2, 3-c] pyrazol e-5- carboxylic acid
2- met hoxy- phenyl ) -1-net hyl -et hyl ] -am de; 25 161)
(

1- Met top) - 13-Eenmy sraEol-@en 2aEReBY B-th@RbP8lcplrazole-5- ~carboxylic acid
Sn@&%nﬁ ﬁkﬁ¥f350|e 5- carboxylic aC|d

(

[

t

(

{

(4 -1 met hyl - et hyl ] -am de; 162)
[ (1- Met WY - 13 Wﬁwaé@zfaﬂ*éi iepel?. @@}wﬂa;d%ﬁepquyﬁb acid  (1-methyl-1-
t horenpledyiBamibpyr azol e- 5- carboxyllc acid

(

[

t

(

[

t

2-fl
(1- l\/g?ﬁg p%eE%HL)OFO]benngE lno gfll%?f)[?g]gfﬁyﬁéc%]egcarboxy“c acid  (1-
HF@W@F? %Wb$®@ﬁﬁ2@1e 5- 30 carboxyllc aci d

2- f | uomsey pmﬂﬂubrolbeﬁﬁylabhﬁnnﬁtl-lﬂ)hlehosﬁmc%ra./_&@é):arboxync acid (1-
&ﬁmkﬁ?%%%,&?avgxgggole car bonyl )-am no] - 1

razol e-5- carboxylic acid
(2-met hoxy- phenyl ) - 1- net hyl -et hyl ] -am de; 165)

B®- ( 4L0Mor plhﬁrlobdf!ssél‘orybrebé?mgqyd aéﬁwm%dslof formula (1) and the pharmaceutically

H-t
T R;yc%%p%% sgllts?tﬂé %orf a%cgorg n toCc%g%Q %“nﬁba@cf‘%§ﬁmlses
PCT/ EPZO@QSI 001@2t1n91@69mp0und of formula (Il), wherein Alk stands for a lower alkyl -

3- (4rdvor pholhydradney br EGM%ﬂn@rBan(b)nd Jeacting the thus obtained intermediate

z lic [
(( s;%’TEpheHﬁe%ﬁy ks 'O”Sé" &8 {j?é‘gw‘? %@H%g PHHMHE- (|
Ht hi eno[ 2, 3 cheyra%g}QWS carboxyI|B
phenyl - et hyl) -a 2168) 3- (3- Fl uor o-
H-thieno[2,3-c]p ol e-5-carboxylic aci
)- #Hhi de; 169)

1
3
H-
1-
3-
H-
1-
3-
H-
3
H-
1-
3-
H-
1-

- phenyl - ethyl) e; 10 20) A process f preparing

the conpounds df foﬁ%%¢%3(l) and the p cewdi gal |y
acceptabl e salts thereof, according to claim 10, “whi ch
process Ednpricadiss thy compgpid Pfgfowh@oﬂ'ﬁdwﬁdarkﬁfsuﬁ@*m@zole nitrogen -
(11 ptomwieeatinaghhtk scs4satt dstaih @icodpduaavBiforlule)iv), lrgér@ld)ﬁe of its tautomeric

mﬁthwpygwg%;pﬁ)or a hydrazine salt and reacting the
t hus obt al' ned nternedlate conpound under acidic

conditions so @s to obtain a conpound of fornula<$|||)
NC SOrMK NN11~ NHS,(III_{Z)NS(IL]II)/Q TN

NS (V)

O OC(CH,), OC(CH,), o OC(CH,),

20 and wherein Q represenfs the said protecting group;
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15 0 OC(CH3)3 O OC(CH3)3 (b) reacting the conpound of
formula (I11) with any suitable pyrazole nitrogen
W@t@siopmot ecti ng agent, so as to obtain a conppCmEPDS/001021
~formula (IV), in any one of its tautomeric forns
(I'va) or (IVb) RN NN HZN N NQ HZN \\N S (1V) -S
~(I'va) S (Ivb) 0 OC(CH3)3 0 OC(CH3)3 0 OC(CH3)3 20
and wherein Q represents the said protecting group; 59
WO 2005/ 074922 PCT/ EP2005/ 001021 c) acylating the '
conmpound of formula (IV) with a conpound of fornula
(V), wherein Ris as defined in claim10 and Z

represents a g(lf-%a*t }h% éo%Murﬂgof%r‘HMFé N\?)()wnﬁrsa chE&In@'o@ formula (V),
a conpound of

| VI) HHQ

(V) W(Ijergm(R/p)as dﬁln@@ﬁgﬂj 40 @ddé regréfeéiasﬁ w?tg;e ﬁ@\mgoqr%' ?Pgas to obtain
t he atcempountibyfbrru@r(dpxyest er group so as to obtain a
compound of formula (MI1) RN NN OS (VII) q0CHe)

reacting the conmpound of formula (V1) thNggconpound
of formula (M11) wherein Rl, R2

defined in claim10, in the presence I tabl e
condensing RBoggenty) so as to obtai® a cog und of
formula (I X) Q R N YN NH2 O R11 i S (I

0”7 oc(cHy),

5 d) _selectively hydrolyzing the tert-butyl carboxyester group so as to obtain a

compound of formula (VII)

Q
R N CNé/
\”/ N
0] —
S (VI
, O OH
e) reacting the compound of formula (VIl) with @ compound of formula (Vi)

wherein R,, R, and Rj are as defined in claim 10, in the presence of any suitable condensing

10  agent, so as to obtain a compouhd of formula (IX)

Y Q
R N N
\ﬂ/ N
, NHz ‘ O ‘
R 1, . s ™
R, R,
’ 0] NH
(VI R,
R, R,
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R2 R3 ONH (VIII) Rli R2 GR3 60 WO 2005/074922
PCT/ EP2005/ 001021 (f) deprotecting the conpound of
wo eoosore211 X) fromthe Q pyrazol e nitrogen at oPCT/EP2005/001021
protecting group so as to obtain the compound of '
fornula (1) and, whenever desired, converting the
conpound of fornula (1) into a pharnaceutlcally
acceptabl e salt or converting the salt thereof into
the free conpound of formula (1). 5 21) The process
~according to claim?20 wherein, within the conpounds of
formul a (II) Alk represents ethyl. 22) The process

di en atom
accorai n? g%ﬁdtg%@#’ h%&ﬁp%hﬁb of‘Manle x{ fAgn &9 r@%g@ n%g t

formul a epresen

1 NERYFCHILEAA S CCoEHn 3% RN B THYP (Braaphengrer desred

t he ceREPRYAE Sordfouh® bNfginaulz( ())inte Adbhérecqiticyacepttble sall o converting

acc etsglptlhgregf%ts %eﬁn@gfs JOUHC?&?CQIF]QLI Eg to Cl al m 10 V\'hl Ch

proCess conprises: a reacting the conpound of

formula (I111) being obtained in step (a) of claim?20

15 wajth ame REGRS 8ccofding t€ aapanndesh, fvithimiak &ortidunds of formula (1), Alk

mhere as as defined in claim1l0 and Z '

repr 'suitable | eaving group, so as to obtain a

conpound of fornula (X)) COR HRYNN RCOZ (V) 0 (X

0 O26)CH3Y % Bodesslagoringad tiaig 20hehectmpdtimtheabmbampsibfdormula (1V), Q
om as per step (f) of

Ehe“ﬁﬁ%gg§@9¥“ﬁ&g%g?€'B&Qggg%?%ng the resultant

conmpound as per the remaining 20 steps (d) and (e), ‘

accaegydi ng ;ir&;e@é adrprérin@ 4 Ehr@oprie cesemalectir elidntye trparmaceutically

any agcrt]aﬁtage saQt %epgsof %Pco% r%%g’ cl elroe\}vfﬂch ﬁ%ctegg J@Jmtphés

represents a chlorine or o
br oni ne &l om reacting the compound of formula (lil) being obtained in step (a) of claim 20

LN
resar%ts etﬁ'y

15  with an excess of a compound of formula (V), wherein R is as as defined in claim 10 and Z

represents a suitable leaving group, so as to obtain a compound of formula (X)

H COR
R N N
\[( N
R-COZ (V) o —

, (X)

xS
0] - OC(CH,),

b" deprotecting the compound of formula (X) at the pyrazole nitrogen atom, as

per’step (f) of the process, and further reacting the resultant compound as per the remaining

'20  steps (d) and (e), according to claim 20.

24) The process ayccording to any one of claims 20 or 23 wherein, within the compounds

of formula (V), Z represents a chiorine or bromine atom.

25 25) A process for preparing the compounds of formula (1) and the pharmaceutically

' acceptable salts thereof, according to claim 10, which process comprises:
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25 25) A process for preparing the conmpounds of
formula (i) and the pharmaceutically acceptable salts
wo b@seof22 according to claim10, which processPCT/EP2005/001021
conprises: 61 WD 2005/074922 PCT/ EP2005/ 001021 a)
reacting a conmpound of formula (I1), wherein Ak
stands for a lower al kyl group, with hydrazine or a
hydrazi ne salt and reacting the thus obtai ned
i nternedi ate conpound under acidic conditions so as
to obtain a conmpound of formula (I11) NC SO2Al k H2N %
\NH (1) (1'11) SS 0 OC(CH3)3 O OC(CH3)3 5 (h)
react iblnga)t he r%@fmglénﬁbn%uﬁooéfrfbﬂnﬁna( @), | Whewdirt RikagBahds for a lower alkyl
suitabl e pyrazole nitrogen atom protectjng agent. so .
2 DRUBLYE B ASGrBotrdTa T P il s CPUR, Enndng o dermedate
i t s cerapotiedrcacidfcaongitions ¥ads to pbigin ¥ispmpeRng pHormuNIIN N
HENj -'"-QNN S (IV) g (Iva) S (IVR) ONOC(CH3)3 0
OC(CH3)3' 0 OEH3) S0 wherein Q reprgSenks the said
protecting group, c) acylating the c
formula (1'V) w t/hra\ conpound of formla m@
R is as defined\ | aim 10 and Z repregents a fl
suitabl e | eaving @roup, so as to obtain
V) 0JS (V) O
. OC(CH3)3 62 Wy d4922 PCT/ EP2005/ %Jj((g_)
" sel ectively hydrol yzi ng i%e t ent - but yl carboxye§Fer

group Sopas t @aQRY A cainpoGRTBroidindli=0fi 1) fvathrasly asutaéld pyrddole nitrogen
 atom protecting agent, so as to obtain a compound of formula (1V), in any one of its tautomeric
forms (IVa) or (IVb) '

Q

| | ? |
HN N " H,N /N\N/Q H,N N\N |
& v
S vy NS (IVa) NS (IVb)
| 07 SOC(CH,), | 0~ Soc(cH 0~ TOC(CHy),

33

énd wherein Q represents the said protecting group; ,
10 c) acylating the compound of formula (IV) with a compound of formula (V),
wherein R is as defined in claim 10 and Z represents a suitable Iéaving group, so as to obtain

a compound of formula (VI)

. aQ
H
R_ _N_ _N
XA
R-COZ (V) o = i
\S vV
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RYINNN OS (VII) OOHe) reacting the conmpound of
formula (VIl1) with a conpound of formula (VIII) 5
wob@ser42Rl, R2 and R3 are as defined in clai nPADEP1005/001021
the presence of any  suitable condensing agent, so as
to obtain a conpound of fornmula (I X) HQ R N YN NH2
ORi (IX) R RBONH (MIlI) RBI R2 R3 f"') treating
derivatives of fornmula I X, wherein Ris a phenyl group
substituted at position 4° with a chloronethyl group
with ammonia or a primary or secondary. amne to 10
deprotect and converting theminto a conpound of :

L ottt EERECE BB pi @Bl Bl Byl o o v o
PCT/ %B@T‘%}I@%P\”gl RAI QNHI NNNHR5 1 NN NH

0O MRBNH OO S S ONHO"NH.HRIi i @ VR R11 1, '('IXa),
3 (la) R R3 "R N. _N :
, | \”/ N
0 —
S (Vi)
@) OH
e reacting the compound of formula (VII)vwith a compound of formula (VIII)

5  wherein Ry, R» and R; are as defined in claim 10, in the presence of any suitable condensing
* agent, so as to obtain a compound of formula (1X)

Q
H
R N N
\”/ N
NH, o)
R1] [ \ S ('x)
R, R,
) NH
| (VII!) Ry
R, R,
) treating derivatives of formula IX, wherein R is a phenyl group substituted at

position 4’ with a chloromethyl group with ammonia or a primary or secondary amine to
10  deprotect and converting them into a compound of formula |, wherein R is an optionally

substituted 4'-(amino-methyl)pheny! group: '
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3 26) A pharmaceutical conposition conprising a
therapeutically effective anount of a conpound of

wo coosor42% 1) or a pharnaceutically accept abl e BE&l/EP2005/001021
thereof, as defined in claim10, and at Ieast one
pharmaceutical Iy acceptabl e excipient, carrier and/or
diluent. 5 27) A pharmaceutical conposition according
to claim26 further conprising one or nore
~chenot herapeutic agents. 28) A product or Kit
conprising a conmpound of forrmula (I) or a
phar maceutically 10 acceptable salt thereof, as

defi neeN p-<€| ai m 10, or phar maceui cak_couposi ti ons
t her eof claim26, anfi ong of more
chenot her , as a conbi ned p NODN{ or

si mul t aneous,
therapy. 29) A co
phar maceutical |y

in

conpound of fornuh
acceptabl e salt therepf,

t he

activity. 20 6%

e or sequential use in janti
oynd of ffrfNla (1) or a o
t abl esatt—thereof, as defiqpoed
use as a nedi canent. 30) UseYof a
&) or a pharmaceutically .
as defined in claim16; i

ament with antitunmor Ry

Rs @ R, R,

15 claim 10,

manuf act ure of FdY

T
r

26) A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula (1) or a pharmaceutically acceptable salt thereof, as defined in claim 10,

and at least one pharmaceutically acceptablé excipient, carrier and/or d‘iluent.

 27)- A pharmaceutical composition according to claim 26 further comprising one or more

chemotherapeutic agents.

28) A product or kit comprising a compound of formula () or a pharmaceutically
acceptable salt thereof, as defined in claim 10, or pharmaceutical compositions thereof as
defined in claim 26, and one or more chemotherapeutic agent, as a combined preparation for
simultaneous, separate or sequential use in anticancer therapy.

29) A compound of formula (1) or a phérmaceutically acceptable salt thereof, as defined in

15

20

claim 10, for use as a medicament.

30) Use of a compound of formula (1) or a pharmaceutically acceptable salt thereof, as ‘

defined in claim 10, in the manufacture of a medicament with antitumor activity.
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