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| H THI ENJ 2, 3- ¢c] PYRAZOLE DERI VATI VES USEFUL AS KI NASE | NHI BI TORS BACKGROUND
OF THE I NVENTION 10 Field of the Invention The present invention relates to
t hi eno- pyrazol e derivatives, to a process for their preparation, to

phar maceuWoOZa#s/03#3dosi ti ons conprising them and to t RIGTERISA8H2Y her apeuti c
agents, particularly in the treatnent of cancer and cell -proliferation

di sorders. 15 Discussion of the Background The nal functioning of .protein

ki nases (PKs) is the hall mark of nunerous di seases. A |arge share of the
oncogenes and proto-oncogenes involved in human cancers code for PKs. The
enhanced activities of PKs are also inplicated in many non-nali gnant

di seases, such as 'benign prostate hyperplasia, famlial adenonatosis,

pol yposi s, neuro-fibromatosis, psoriasis, 20 vascul ar snooth cell
proliferation associated with atherosclerosis, pulnonary fibrosis, arthritis
gl onerul onephritis and post-surgical stenosis and restenosis. PKs are al so
inplicated in inflammatory conditions and in the nultiplication of viruses
and parasites, PKs may also play a major role in the pathogenesis and

devel opnent of neur odegener ative disorders. 25 For a general reference to
PKs mal funétioning or disregulation see, for instance, Current Qpinion in
Chem cal Biology 1999, 3, 459 - 46%E ofThiEINYENTIGEVer al protein ki nases known
inthe art as beungrménal\i§@fpeﬁAwLé@m@Aﬁwshus§ﬁ ULGRKIRASE ERhlgfrgise Aurora

ki nases, in particular Aurora-2. Aurora-2 ound e over-expressed in
a nunber of different tunor types. Its 30 gene Iocus maps at 20913, a
chronosonal region frequent|y BACKECRODNE OF THEMMMENTIN er s, i ncl udi ng br east

[ Cancer Rgg. &QQ,Q,”@Q,(VQ),“OQOM 4] and col on. 20913 anplification correl ates
W th poor . prognosi s in pati n@ -nea% ive breast cancer and

i ncreased Aurora-?2 r@xpé‘?sggtsi“@ﬂ“of‘sfe'?tﬁﬁfo B 5P'e SEEPIVEY dyAdEIcEs IRt ebecr eased
survival ti nepieparicaddererreaagdies cpatosibens SofdisindNtieh. anCéamioar usk Bs therapR602,
94(17), 1320- a&en%aﬁ@@&ly@?ﬂ@@%trﬁ’ﬁéi%&@%éQ&%%f@ralldndlsgl%erslzor a general
reference to Aurora-2 role in the abnormal centrosone function in cancer see
al so Mol ecul ar Cancer Therapeutics, 2003, 2, 589 - 595 and Curr. Opin.
Genet. & Dév. Dispeggipnofthe Backgpaund 36. 5 SUMVARY OF THE | NVENTI ON

The malfunctioning of protein kinases (PKs) is the hallmark of numerous diseases. A

large share of the oncogenes and proto-oncogenes involved in human cancers code for PKs.

The enhanced activities of PKs are also implicated in many non-malignant diseases, such as

benign prostate hyperplasia, familial adenomatosis, polyposis, neuro-fibromatosis, psoriasis,

20 vascular smaocth cell proliferation associated with atherosclerosis, pulmonary fibrasis, arthritis
" glomerulonephritis and post-surgical stenasis and restenosis.

PKs are also implicated in inflammatory conditions and in the multiplication of viruses
and parasites, PKs may also play a major role in the pathogenems and development of
neurodegenerative discrders.

25 For a general referesnce to PKs malfunctioning or disregulation see, for instance,
Current Opinion in Chemical Biology 1998, 3, 458 - 463,

Among the several protein kinases known in the ar as beung 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 differant tumor tybes. its

30 gene locus maps at 20913, a chromosomal region frequently amplified in many cancers,
including breast [Cancer Res. 1989, 53(9), 2041-4] and colon,

20913 amplification correlates with poor pregnosis in patients with node-negative
breast cancer and increased Aurcra-2 expression is indicative of poor pregnosis and
decreased survival time in bladder cancer patients [J. Natl. Cancer Inst., 2002, 94(17), 1320-




It is an object of the invention to provide conpounds, which are useful in
therapy as agents against a host of diseases caused by and/or associated to
a disregulated protein kinase activity and, nore particularly, Aurora

ki nases activity. It is another object to provide conpounds, which are
endowed WWOR0BYEH®BRZN ki nase inhibiting 10 activity armeiT/ERD&/PaRLi cul arly,
Aurora kinases inhibiting activity. The present inventors have now -

di scovered that. sone thieno-pyrazol e conpounds, and derivatives thereof,
are endowed with protein kinase inhibiting activity, e.g. Aurora kinases
inhibiting activity. Mre specifically, the conpounds of this invention are
useful in the treatnent of a 15 variety of cancers including, but not
limited to: carci-noma such as bl adder, breast, colon, " kidney, liver, |ung,

i ncl udi ng Smaé F8re ﬁ/%enerlél drgfepeﬁ&cttgrﬂiuro%sé)%%qgﬁ% ab%?mal cgrgl%goqn%rfhnc %qh\ééné;gancr cas,

stomach, cervi x

carci nona; h@ReEts ie@{'ﬁf@a’ﬂ%h:ﬂﬁéapé‘ft":? vRPha 5}39I'| fﬁ’éagféCur J- r@@i"u@q‘mg & Rsukeni a,
acute | ynphociduh,m4d1ﬁlkem a, acute lyrnphoblastic |eukem a, B-cell |ynphoma,
T-cel | -1 ynphoma, Hodgki n's | ynphoma, non 20 Hodgkin's | ynphoma, hairy cell

| ynphoma and Burkett's |ynphong; henatopoietic tumors of myeloid Iineage,

i ncl udi ng &Aacute and chronic wé@M@m nmyel odyspl astic syndrome
and pronyel ocyti c Wieskesgdcay thaifentonad poEseReiymal, wakh gieselil MCherdhG

fi brosar coma r%@m ermquoa%rsgg@@cﬁsw Snddr %Ja@.?fgmmsmgmgwﬁ@e pher al

nervous syste neur ob
schwannonas; 'tﬁ’taﬁ%?“'f“éiﬁbdr ?Drelpﬁr(E'FLlﬁﬂ'V AYFRHNZBSAEIVIPS seni noma, t er at pcar ci nona,
ost eosar comm, It M@hﬁﬁ&mhjactma gt eseandk euhiak aeasntidn@t®ith ploleiranesk habilingcul ar

cancer ang, Kapasi o ﬁ@:’e%é’r’f@iartPAﬁroFal%nta&% mﬁ,)(mé%ﬁleof PKs and Aurora ki hases

in the regulatlon of feration se -t hi eno- razole
derivatives are al'8oPGEet BVentoF ‘F B oY dSPIRRY that Soé’e\}'él‘?"i"é’é"&?”d%) ompaynds.
proliferati véendidgivetites thergaicie agowedorith presinadne g, inHidting getivifyr 0% tae Knpgeer pl asi a,
fam lial 30 geane tp@ s, polyposis, neuro-fibronmatosis, psoriasis, vascular

snmoot h cell proli Q associ at e at heroscl erosj s, pul nonary
T brosi s arbhri ¢ METraABAT BRESRPFT S Ul e S8 g0 CEle weBReEE 2ng
rest enosi &, VAd%bpﬂmﬁgﬂf%/mClqufngabﬁtl nos timiteAies diarsidpma stchees leddasnttredsheelnti on
provides a maideg mfeonungtmdmtnb@@amh lun@ééahérfeaaaqawega%@medeva$y é’déﬁa@.d by

and/ or associated with a ter ro
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acute lymphoblastic leukemig, B-cell ymphoma, T-celllymphoma, Hodgkin's tymphoma, non-

20 Hodgkin's lymphoma, hairy cell lymphoma and Burkett's lymphoma; hematopoietic tumors of
myeloid lineage, including acute and chronic myelogenous leukemias, myelodysplastic
syndrome and promyelocytic leukemia; tumors of mesenchymal ori'gin, including fibrosarcoma
and rhabdomﬂ(osarcoma; tunors of the central and peripheral nervous system, including
agtrocy{omé, ‘heuroblasioma, gtiorﬁa and schwannomas; other tumors, including melanoma, .

25  seminoma, teratﬁcarcinoma. osteosaicoma, xeroderma pigmentosum, keratoxanthoma,
thyroid follicular cancer and Kaposi's sarcoma. ‘

" Due to the key role of PKs and Aurora kinases in the regulation of cellular

~ proliferation, these thieno-pyrazdle derivatives ére also useful in the treatment of a variety of

cell proliferative disorders such as, for instance, benign prostate hyperplasia, familial

30  adenomatosis, polyposis, neurg-fibromatosis, psoriasis, vascular smooth cell proliferation

associated with atherosclerosis, pulmonary fibrosis, arthritis glomerulonephritis and post-

surgical stenosis and restenosis.
Accordingly, in a first emb'odiment, the present invention provides a method for
' treating cell proliferative disorders caused by and/for associated with an altered protein kinase




NS(l) ONHRiIi i , R R3 wherein 5 Ris an optionally substituted aryl
or heteroaryl group; R and R2 represent, the sane or different and

i ndependently from each other, a hydrogen atom a straight or branched
Cl-C3 al kyl or a group -CONH2 or -CH2NR R' or, taken together with the
carbon at\We2e0s/0Rxh they are bonded, R and R2 may f SEHER2@I0W@A21 cycl oal kyl
group; with the proviso that at least one of R, and R2 is other than a
hydrogen atom 10 R and R' represent, the sane or different and

i ndependently from each other, a hydrogen atomor a straight or branched

Cl -C3 al kyl group or, taken together with the nitrogen atomto whi ch't hey
are bonded, R and R' may forma heterocyclic ring of formulal Ngr \0 Or
N ~ R wherein R'"' is a hydrogen atomor a straight or branched Cl-C3 al kyl

group; 15 R3 iygn@ mu.em%nse%dmg@%% Alainally g Rl shekgalethd fiam hydroxy,

cyano, straight or ran@ @ -C3 al kyl or CI-C3 al koxy; or 1somers,
taut omers, carPTRAME of (Rapkls Iltes prodrugs and phar maceutical Iy accept abl e

salts thereof. 3 WD 2005/ 0749 2 P /EP%pOS/OOlOZl ii The above net hod
enabl es treatnent of cell pro , orders caused by and/ or
associated with altered Aurora\mf:ase a tivity. In a preferred enmbodi ment

of the method descri bed above, tthe ce roliferative disorder is cancer. 5
Specific types of cancer that may be ed incl y@de carci noma, squanous

cell carcinoma, hematopoietic tunors nyeloid or |ynphoid |ineage, tunors
of mesenchymal origin, tumors of. the|central and peripheral nervous

system nel anomm, sem nomm, teratoc , “Osteosarconm, xerodernma

pi gnent osum ker at oxant homa, thyroid~foll cancer, and Kaposi's
sarconma. 10 The present invention al soRpr a conpound of forrmula (1) H
RN Y NH

R

wherein
5 R is an optionally substituted aryl or heteroaryl group; -

Ry and.Rg represent, the same or different and independently from each other, a
hydrogen atom, a straight or branched C,—Cs alkyl or a group -CONH, or -CHNR'R" or, taken
together with the carbon atom to which they are bonded, R; and R; may form a Cs-Ce
cycloalkyl 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-C; alkyl group or, taken together with the nitrogen atom o
which they are bonded, R' and R" may form a heterocyclic ring of formu!a

- e =3 ()

> O

wherein R" is a hydrogen atom or a straight or branched C1-03 alky! group:
15 Ry is a hydrogen or halogen atom or a group selected from hydroxy, cyano, straight or
. branched Cy-C, alkyl or C4-C, alkoxy; ‘
or isomers, tautomers, carriers, metabolites, prodrugs, and pham:\aceutically

acceptable salts thereof,



OS () ONHRni, R2R3 wherein Ris an optionally substituted aryl or
het eroaryl group; R, and R2 represent, the sane or different and

i ndependently from each other, a 15 hydrogen atom a straight or branched
Cl-C3 al kyl or a group -CONH2 or -CH2NR R' or, taken together with the

car bon atwones/owsixh t hey are bonded, Rr and R2 nmay f 8CHER200300@621 cycl oal kyl
group; with the proviso that at |east one of R and R2 is other than a
hydrogen atom R and R' represent, the sanme or different and i ndependently
fromeach other, a hydrogen atomor a straight or branched Cl-C3 al kyl
group or, taken together with the nitrogen atomto 20 which they are
bonded, Rend R' may forma heterocyclic ring of formula 4 WO 2005/ 074922
PCT/ EP2005/001021 N( I No ( NQr- No NO ( N-NR vvherejn R' is al
hydrogen atom or analdobadhdits eﬂgblefgrﬂ@%@mf%p%ea EdoRb R RisedT) 1o

hydr ogen or hal ogen atom o roup sel ect from hydroxy, cyano sflrai ght
or branched éﬂsoi'ﬁech‘f"w)f‘l'te%?/*@a@gasﬁ??&Wty 5 or isoners, tautoners, carriers,
net abol i tes, prageigs) erndinphiart teceutddcabdiyed oeepieabl progakitve dstresreof . The
present inventi@g also includes nethods .of synthesizing the thieno-pyrazole
conmpounds of fornula ﬁ iyand t he pharnaceutically acceptable salts, as well
as the pharmaceut PRESTC &BRHESFAFBAE (Wt E5ateg 'Pslh carrgyorpe: nstSiP%“%’ﬁ)r?ﬁ[f ete
appreci ation odrcide, hﬂmnmemtummd aramgloiofor tytmehait fresmda imoadhf amsargesnal t her eof

\tM ! It hbe ]feﬁd' byglrphhrabrgea tﬁé Jeht?el seaarepeh@fé@mwa%t gﬁrenpnﬁi@anéﬁagosien@aen{aef erence
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RV o 1 B R R PRt Bl AR PD. KA e Yo P pr ot ef 1
ki nase i nhi bi P@F@‘tan%amﬁlsé%@ﬁf’pﬂie 2- car boxam do- pyrazol e and

2- ur ei do- pyrazol e TiRiptedat: inv@Bot@srRREYE cotpsl 8GEhuRS) Pr Ot ei n ki nase
inhibitors in the international patent applications WD 01/12189, WD
01/12188, WD 02/48114 and WO 82/ 70815, Nal | in the name of the applicant
itself. Fused bicyclic 'conpoun conpri $ing pyrazol e noi eties and

possessi ng kinase inhibitory 2® acti have been al so disclosed in WD

wherein
Ri is an optionally substituted aryl or heteroaryl group;
R1 and R, represent, the same or different and independently from each other &
15 hydrogen atom a straight or branched C4-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 C3-Cs
cycloalky! group; with the proviso that at least one of Ry and R; Is other than a hydrogen atom;
R' and R" represant, the same or different and independently fram each other, a hydrogen
atom or a straight or branched C4-Cy 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



03/097610 as well as in W2004007504 and W2004013146 applications
(respectively <claimng priority fromUS 60/396, 174 of July 17, 2002; and US
601398, 121 of July 25, 2002) all in the nanme of the applicant itself. In
addi tion, 5-phenyl sul fonyl-thieno[2, 3-c] pyrazol e derivatives are al so known
in the 2Boasos/oa92xynthetic internmedi ates for the prepar@pPiosogizinor e
conpl ex heterocyclic structures, as reported in Mnatshefte fur Chem e 128,
687-696 (1997). The conpounds of the present invention fall within the scope
of the general fornula of the aforenenti oned W2004013146 but are not
specifically exenplified therein. 5 WD 2005/ 074922 PCT/ EP2005/ 001021 The
conpounds of formula (1) of the invention have asymetric carbon atons and
may therefore exist as individual optical isomers, as racem c mxtures or as
any other mxture- conprising a majority of one of the two optical isoners,

which are all to be iLntemded as. wwtkin the s of th prgsent invention.
5 Li kewi se, . the use ﬁrsNa(H ant i ragent (téf—- the SI bl g i soners and
their adm xtures and of both the tabol i ceutically

acceptabl e bio-precursors (otherwise referred to as pro drugs) of the
conpounds of formula (1) e'also within the scope of the present

i nvention, Prodrugs e/any\coval e tU§_anded conmpounds, which rel ease the
active parent 10 dré%ﬂ accgf di ng(toNfornizR(1), in vivo. In cases when
conpounds may exist int oneric for each formis contenplated as being
i ncluded within thj.s on whet her t|n i,brium or

predomi nantly in onheremw 08 by RS9 ﬁ%m OrEﬁ?ra'gsolb F e Ed ceca:u ’#"69 °tfed, when only
one of the foll owifd QWGP@W P@OQ‘?BP‘W@ or g grogy sefeetpqim%hx(droay cxno, (sireight prs

i ndi cat ed, thﬂa&ﬁ&ﬂmﬂhﬁgwaﬂeﬁna&oﬁil|| to be intended as conprised wthin

O N R Rt Bt e by e, Bt et i ety o

specified, w f%eFtt??éesta@'rth?r%qul group we intend any aromatic carbocyclic ring
systemof 1 or 2 rihagreventaivestdn ot ikeides tRedds0s syhmkethgt Be tRDoeashieot her

t |h|ro ggggl @ j g%gﬁo%%q)f itz HSLRANGE SOy RB&R¥be s, % Ranapiihy! or
pharmaceutical compaositions comprising them,
10 A more complete appreciation of the invention and many of the attendant advantages
‘thereof will be readily obtained as the same becomes better understood by reference to the

following detailed description.

DETAILED DESCRIPTION OF THE INVENTION
15 Several heterocyclic compounds are known in the art as protein kinase inhibitors.

As an example, 2-carboxamido-pyrazole and 2-ureido-pyrazole derivatives have been
disclosed as protein kinase inhibitors in the international patent applications WO 01/12189,
WO 01/12188, WO 02/48114 and WO 02/70515, all in the name of the applicant itself.
| 'Fused bicyclic compounds comprising pyrazole moieties and possessing kinase 'inhibitory :
20 activity have been also disclosed in WO 00/89846, WO 02112242,.'\/\!0 03/028720, WO
03/097610 as well as in WO02004007504 and W02004013148 applications (respectively ‘
claiming priority from US 60/396,174 of July 17, 2002, and US 60:‘398,121 of July 25, 2002) all
in the name of the applicant itself.
" In addition, 5-phenylsulfonyl-thienof2, 3-cipyrazole derwatlves are also known in the
25' | art as synthetic intermediates for the preparation of more complex heterocyclic structures, as -
reported in Monatshefte fur Chemie 128, 687-688 (1997).
The compounds of the présent invention fall within the scope of the general formula of
the aforementioned WO2004013148 but are not specifically exemplified therein.



Wth the termheteroaryl we intend any aromatic heterocyclic ring which may
conprise an optionally benzocondensed 5 or 6 nenbered heterocycle with from
1 to 3 heteroatons selected anong N, 0 or S. 6 WD 2005/ 074922

PCT/ EP2005/ 001021 Non lim ting exanples of heteroaryl groups according to
t he i nverw® 2085/W8922t hus i ncl ude, for instance, pyridyl Pcmzruﬁﬂmn,l
pyrimdinyl, pyridazinyl, indolyl, imdazolyl,  thi-azolyl,

i sot hi azolyl,. pyrrolyl, phenyl-pyrrolyl, furyl phenyl - furyl, oxazolyL,

i soxazol yl, pyrazolyl, thienyl, benzothienyl, isoindolinyl,
benzoi m dazol yl, quinolinyl, isoquinolinyl, 1,2,3-triazolyl; 1-phenyl- 5
1,2,3-triazolyl, and the like. Wth the termstraight or branched Cr-Ca

al kyl or Cti-C3 al koxy we intend any of the  groups such as nethyl, ethyl,

n- propyl, isoprop met ho Yy ropoxy and i sopropox Wth the
t er m hal ogen at omwe Tt &W %‘Y?.f the E}‘ﬁng?"i % ¢ aﬁ%ﬁf”ﬁém on %It%ﬁ #¥ at om
Wth the ter mn@gh@e‘orewﬁt@ainrwlﬁue\hept!paiusemds aqyacgnnompctlsm aagnycitet opuepyl ,

cycl obutyl, éa&pﬁa(rfgl aqpsmyydf m%rof%é%@gﬁﬁlﬁé{ lsomés &ch Yre % He 1R8BS ABHFY C! 0al kyl
groups may ‘b are taken together with the carbon atom

to which theyh%\f":@pe %tthgé’heéﬁ'“n&?&?q c spiro conpounds may be thus obtai ned.
Just as ans exanpl afkeviprthRuseapsl aRZantiuget dgsnt flozintha royatiico fsemery | ang rtioairp,
%e/rN i vat :\I \Igesohﬁaw.mgest e of @du% mwnwa@abameernglthef &amh@u@nﬁada@&&w E.lers%%isder )ed

~ si der a
wher Je| n R or(SfIF\vz"""se rerfeérs?%ﬁ? 5Py ”3?98 8nne Cﬁﬁﬁwﬁ&ﬁ L};a bigh B %Sr?d“{ 'tﬁn%ﬁrséc’ﬂel nked
together’ wit mfﬁhﬁ@f%?rttr“b@éw at omto V\/m ch they are attached, heterocyclic
noi eties nmay be t rasingeareshyasvdkdlly bhiled Cotiiotidsf RidileRassIbs tactRs palnt exanpl e,

by consi defing R2 as a group - CHZNR' R with R :and R’
| i nked 20?({0 e ﬁacc&%m&%%%glgp%ﬁﬂ% pyrrolidinyl-1- Egi.houp, corrpounds havi ng

the fol | owi ng gendt &ases WhsP SeMRURS Ay existdh E‘”‘H'@?Q@\Kﬂ”ﬂ"‘ﬁ c@ghigimie FetpmpiategD
2005/ 074922 PETEEPHO0&REOMHI0 M vantloNWethbr existing in equilibrium or predominantly in one

form, :
As _such, unless otherwise provided, when only one of the following tautomeric forms
15 of formufa (la) or (Ib} is indicated, the remaining one has still to be intended as comprised
within the scope of the invention: ’

H : o H ‘H
R N N R N N
o T
G E—— 0 ‘
N ' xS
(fa) . _ {Ib)-
0~ “NH . 0
R,Illl
. RZ Ra

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 nthef through a single bond, for instance including phenyl, O- or O-naphthy! or bipheny
groups. ‘ :
With the term heteroaryl we intend any aromatic heterocyclic ring which may comprise '
an optionally benzocondensed 5 ar 6 membered heterocycie with from 1 to 3 heteroatoms
selected among N, O or 8.



O5 ONHR3 Fromall of the above, it is clear to the skilled man that the
conpounds of formula (1) of the invention are characterized by the presence
of a noiety, hereinafter sinply referred to as benzyl am no noiety, wherein
the nethylene group is necessarily substituted by at |east one of 5 the
groups RwQribsR249hi ch is different from hydrogen. Ac®eTdiPeadsdeiozihe neani ngs
provided to R, any of the above aryl or heteroaryl groups nay be optionally
further substituted in any of their free positions by one or nore groups,

for instance 1 to 6 groups, selected from halogen, nitro, carboxy, cyano,
al kyl, polyfluorinated alkyl, alkenyl, alkynyl, cycloal kyl, cycloal kenyl ;
aryl, heterocyclyl, alkyl-heterocyclyl, 10 heterocyclyl-al kyl, "ani no-al kyl,
am no groups and derivatives thereof such as, for instance, al kyI am no,

di al kyl am no, aryl a, diar urei do | yrei do or ar rei do;
car bonyl ani no gr oug%" wagd‘?i‘?mé?ﬁ v%e?ér?al%rgéogf)é 5??875%%?? oFVaiRg: c us

f or nyl ami no, inalkdey s dnstsorey Peidilnryraziayik esigridingr bisdseinsiindeyl. Imldyiocfarimmlyll am no,
al koxycar bony |sag#iaams, ppfyd;l,n PKhyl- @Fr&#,ﬁﬁrﬁllaﬂﬁn)d-ﬁfrw \éﬁéﬂoMﬁﬁo%W %9—'52 @rhen?ls for

i nstance, al kpx I Y,
al kyl car bonyl g‘?{ébth' '?yil DQE‘%'B%;\?E %(O;'/’?i%z Y °ﬁé{Kyﬁ°8¥'§P"er gesktﬂl Zf"&l ﬁé )ﬁnoxy,
car bonyl gf oups.3dirdcldeant ratifey es thereof such as, for |nstance, _
al kyl carbonyl , ar yhgmihb e Istraightb@angesardy @nyaikyl @rqqlogw@@wacméﬁh,any of the -

CyC! o2t Ky oy g B s AL MRS U eV BLP 0 en o o
al kyl t hi o, aryl thi Wﬁh th%emh%qsm oMY e ingeng p ypringy plferine, éJTWE%PWGW?m
aryl sul finyl, war ythe udriho0yt0xxppzlMTivRORIshd @AY Igroup 20ctalak YWyadpripo sycbapy |  or

di al kyl am,pos ir turn, whenever appropriate, each of the above
substi tuen? wBoB%XJI?rCL%E)t}? substituted by one or nore of the

af or ement i oned gr oYl a5 tRer 2%5'@?59%'7?1‘9’2@0@3&@2@6’5?@@?0?1a“‘Wﬂt He e t erm
al kyl or al kosogetoeroutp theecaibab etadh, to whicke $8y etshattnckies exygic epiiodetipouatyymsf beai ght  or

branched Cl1- Cﬁ\u@-'ogt&heoor.]us?lag%yexgﬁﬂéjRnhenl?@inca‘ﬁd(FQ fBeRM ¥y@pehth Sroup,
af or ement i oned rou al so conprising n-buty

I,
i so-butyl, seﬂerﬁ?ﬁv?ﬁ ha""f‘%ﬂh%/ °5Wrﬁ?lge”%a'%’ ! Trgh‘ﬁe“"' SV (_ but oxy, i so- but oxy,
sec- but oxy, tert-butoxy, n-pentyl -hexyloxy, and the like. 5 Wth the
term al kenyl or al kynyl group “nHnl ess ot herw se provided, any
unsat urated strai ght or brancheg C2- af kenyl or al kynyl group such as, for
i nstance, vinyl, allyl, 1-propényl, ropenyl, 1-, 2- or 3-butenyl,
pent enyl, hexenyl, ethynyl, 1- or 2-propgnyl, butynyl, pentynyl, hexynyl,
and the like. Wth the term pol yfluoriryated al kyl or al koxy we intend any

strai ght or branched Cl-C6
0 NH

When conmdenng derivatives of formuta {I) wherein R, or R; represents agroup

15

-CHoNR'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 R, as hydregen and R; as a group -CHpNR'R" with R' and R" Einked‘

© 20 fogether so as to form .a pyrrelidinyl-1-yl group, compounds having the following general -

formula formula are herewith considered:




10 al kyl or al koxy group as above defined, wherein nore than one hydrogen
atomis replaced by fluorine atons such as, for instance, trifluoronethyl,
trifluoromethoxy, 2,2,2-tifluoroethyl, 2,2,2-trifluoroethoxy,

1, 2-difluoroethyl, 1,1,1, 3,3, 3-hexafluoropropyl-2-yl, and the like. Wth the
t er m het 3pWPHI7I22het er ocycl yl or heterocyclic group RNEI/ERSG/H0HREND an
optionally benzocondensed 4 to 7 nenbered heterocycle, hence enconpassi ng
aromatic 15 heterocyclic groups al so known as heteroaryl groups, either
saturated or partially unsaturated, wth from1l to 3 heteroatons sel ected
anong N, 0 and S. Exanples of these 4 or 7 nenbered heterocyclic groups are,
for instance, 1,3- dioxolane, pyran, pyrrolidine, pyrroline, imdazoline,

i m dazol i di ne, pyrazolidine, pyrazoline, piperidine, piperazine,

nor phol i ne, tetrahydrofuran, hexapethyl enei mne, 1,4-. 20 hexahydrodi.azepi ne,
azetidine, and the like. Wththey ernwcycloalkenyl ‘we intend any of the

af orenenti oned C3-C5 cycl oal ky ar irt her conprising a doubl e bond
such as, for instance, 2-cyclopgntenil-yl, 3- cyclopenten-1-yl,
1-cyclohexen-1-y|, 2-cyc|ohéxen~1-y| —3-cycl ohexen-1-yl, - and the Ilke From
all of the above, it is clear, to thesk$lled man that any group which name
has 25 been identified as a conpositel name such as, for instance,

cycl oal kyl al kyl, aryl al kyl., heterocyc]ylal kyl, alkylthio, aryloxy,

aryl al kyl oxy, alkylcarbonyloxy‘and hke, has to be intended as
conventionally construed fromthe parts {o which they derive. So far, as an
exanpl e, the' term al koxy- heterocycl yl - stands for' a straight or -
branched al kyl group substituted by a heteg e, further substituted by

al koxy, wherein alkyl, heterocycle angh.30 a are as above defi ned.
Li kew se, the term al kyl - heterocycl\ OX) sta

\ ds for a heterocyclyl oxy group
further substituted by alkyl. The texm /pharmaceutically.acceptable salts”

enbraces' salts commonly used to form alkali netal salts and to form
addi'tion salts of Ffomed obibe ahpveit isrdegito g sklied nen ¢hehihe campowls effemulalitofli s not

critical, pram igedidhed chaiacteePhohopesitd al hoktpeeenimabliapy Siehballe
phar maceut i caj, &t YOO B AR LR 00RLAN0 L BEFERS AL 8151 ¢

addi tion salts I nve epar ed
from an |ﬁord%ﬁ?@m651%Wj%WW@”&EWﬂ@“E%ﬁH$W§§”of such inorganic aC|ds are
hydrochl oric, hydeoirgn te meydsgeipadided to W, tifyi o theCGBHAGRI 61, hetbbfyUgrbups and

phosphor i ¢ agj.g|. oe AR O AL S 0B oy B TR, BELRGH ke Lo M1 phati

cycl oal i phatic, aromatrc, eterocyc
sul foni ¢ cl ad®i8c%t %96 gRARS Se‘éeéfe&§r°me5t%996’l‘ é%trOoFa“W’iY CpEngr ot (BP*m”&r‘“a'éﬁet i c
trifluoroacetakg!, @reogi aryay), sysipekni cyclglkyod! byl bhterenyelylc alkliaetsiocyclyral i c,

Lartar | C.1q01 biefocy AR, Birrocakl] ST Bl ol Bhafies TIERF L oS ki, aSPAT L .

glutam c, benzol c, t'hra yli salic

enzoi c,
phenyl acetic akﬁ’ﬁ'ﬁﬂ%l |d@'kyl@’H’B%nlaglammq‘ﬂ'am'%t Héﬁ’@s Lﬁ'kﬁﬂg’ﬁidg e%%%?i‘é%ul f oni c,
benzenesul foru:artbpnyl@amooudqem end tdedvaivae Staréadni wich 2ashyidr mﬂyr@ehmﬁﬂa;nhlrﬁcom C,

alkylearbonylamine, alkenylearbonylamino; arylcarbonylamino, alkoxycarbonylamino; hydroxy .
groups and derivatives thereof such as, for instance, alkoxy, polyfluorinated alkoxy, aryloxy,

15  heterocylyloxy, alkylcarbonyloxy, arylcarbonyloxy, cycloalkenyloxy or alkylideneaminoxy;
carbonyl groups and derivativés thereof such as, for instance, alkylcarbonyl, arylcarbonyl,
alkoxycarbonyi aryloxycarbonyl cycloalkyloxycarbonyl, aminocarbonyl, alkylamlnocarbonyl
dialkylaminocarbonyl; sulfurated derivatives such as, for instance, alkylthio, arylthlo
alkylsulfonyl, arylsulfonyl,  alkylsulfinyl, arylsulfinyl, arylsulfonyloxy, aminosulfonyl,

20  alkylaminosulfonyl or dialkylaminosutfonyl. ' )

in their turn, whenever appropriate, each of the above substitients may be further
substituied by ohe or more of the aforementioned groups.



10 sulfanilic, stearic, cyclohexylam nosul fonic, algenic, hydroxybutyric,
gal actaric and galacturonic acid. Suitable pharmaceutically acceptabl e base
addition salts of the conpounds of the present invention include netallic
salts nmade fromalum num calcium lithium magnesium potassium sodium
and zinc SYOHOYEMPE salts made from N, N - di benzyl et hyPererbioasmones
chl or oprocai ne, choline, diethanolam ne, ethylenediam ne, 15 neglum ne
(N-net hyl -gl ucam ne) and procaine. Al of these salts may be prepared by
conventional neans fromthe correspondi ng conmpounds of the present
invention, for instance by reacting themw th the appropriate acid or base.
A preferred class of conpounds of the invention is represented by the
derivatives of forrrul a (I) wherein Ris a group, opti onal |y further
substituted, sel ec hi e furyl 20 rrol and phenyl, Mre
preferably, within rht@e f%y aﬁ%@lg t’ﬂ@ddWﬁp%%?W %pra‘f’defjcﬁ“ﬁﬁtfaéﬂht 1)
wherein R is otharshad G- Cfswr‘kyllor alpgy ooluy | hends-comprialydnsipy oficd afdremephieay IC-and phenyl
substituted bmkml %ﬁrge&pg@ﬁd arsch@crrrr%ﬁ%yrpéu%r rsoarsmyrngecaolu& {ert%wr) eyl
het er ocyl yl ox Lgterock@: %/ ?MX qups ven nore rfre erab wi thin the
above class o UHALGFOXF SPHATSY ?El” Uto F?erg’é‘fxéd’t'@dy?"?@ﬁ?th?@‘ez thr enyl ,
2-furyl, 1smet hyI - iy theltgrin- Rkepyl or plﬁHTHWFOUMWEf Inteod, opteen piherwise provided, any
j Ei rre: hy: purr;@ruramlsfrégmw %b&@dﬂ@ a;keﬂyr (arlarmrufgydup ehcm%rsaf%r .ﬁgrénce v)ﬁbr?phﬁnyll
met hy [ azi - pheny
4- (pi peri di n- i'%r)"'f?&?’ﬁbl“’%?f’@”ﬁﬂ % Jl]b“r%flh@ﬁmeéﬁﬁﬁf‘@yr ﬁl’yﬂ' Klr %@PW% phenyl ,
4- (mor phol i nobutyny} yartypiiyHexyolieany the ilkF-(aI kyl am no) et hyl - phenyl 4-

(di al kyl am_no) met hmkma&rewbor}eruonﬂatedmrypmikbrwefkmyrld)d@tﬁ@tﬂa}ﬂh: or%Qnéh@@t:E@r
preferred | ass  of  co

ventio D
erivat i vdl ofty SrAERII 2hBk shhEs wBU SR Mo g onk BRI Bk S o or &
met hyl group ﬂmldne piR@s seehakhi frrginganse, offlRromatid, Rﬂuqf@'nerﬁ@mﬂﬂ@w?;ﬂlefhﬁr a group
-CH2NR' R"  whep gbifirosumsly, R2- cﬁfﬁr@-aetﬁ%ﬂi 18813, j@r&ﬁrm&b@&@r 2- ;chbnhf\@ea&OS/ 074922

PCT/ EPZOOS/ 001021 WL nﬁitehgrrm Rétgrocgf éelgete%cﬁai (JF hetgr%?ﬁ) ﬁrg% 8e a dc.o r&ventl on is

represented by the derivatives to et her
wi th the car beriopRezecoRfanesd 4 frey ”m"k’?er%ﬂ‘?ta@%lﬁ hgnge rrr@mees% aE?V@l'Coal kyl
group and,is evederoaytie gpoef doabbwh, astyBloapIgnuys, eifer S¥EHOPE PhYAly unsdatdaer

preferred cl a?ﬁ}fm‘m ﬁggp,%)‘g %m?gerégﬁﬁﬂn&ﬁ?@b' g(gr is represented by the 5.

derivatives 0o or mul wher el are as set forth above and
R3 represents a Hy@molgeR’ heseus o femBiveeEr | GBI ewHs 8P & §5aes 481 ect ed
from hydr oxy, dioetshexyraor pyergiine, pyFoineaimidetsing nmidazotniren ypyrsp@nef pyeazoimepound of

formula (1) OF érilaﬁe' n\Sﬁertal'u%" FﬁerphdRﬁEal | )étrél'@droﬂ.lgﬁ fqreﬂn%thylgnéﬁm% maggutical ly
accept abl e sa ) ﬁﬁ}ée” meéntal section. formerly

the fo
i ndi cated*a P‘?f?'?yﬁré’ij'aﬁ’ﬁi”%(??e%'f‘e taH sent invention is represent ed by the
10 process for prefir thadernheyclomepd wedistent afyosfrtid afoelpntamed €He cycloalkyl

phar maceut i cajbypsagePtceRbrRinga tsuvle bond such as, for instance, 2-cyclopenten-1-yl, 3-
' cyclopenten-1-yl, 1-cyclohexen-1-yl, 2-cyclohexen-1-yl, 3-cyclohexen-1-yl, and the like. |
From all ef the above, it is clear to the skilled man that any group which name has

.25 : been identified as a composite name euch as, for instance, cycloatkylalkyl, aryiatkyl,‘
heterocyclylalkyl, alkyithio, aryloxy, arylalkyloxy, alkylcarbonyloxy and the like, has to be

intended as conventionally construed from the parts {o which they derive. So far, as an

example, the term alkoxy-heterocyclyl-alkyl stands fer a straight or branched alkyl group

substituted by a heterocycle further substituted by alkexy, wherein alkylr heterocycle and

30 alkoxy are as above defined. Likewise, the term alkyl- heterocyclyloxy stands for a

heterocyclyloxy group further substituted by alkyl.

The term “pharmaceutically acceptable salts” embraces salts commonly used to form

alkali metal salts and to form addition salts of free acids or free bases, The nature of the salt is

not critical, provided that it is pharmaceutically acceptable. Suitable pharmaceutically

8



t her eof, whi
wherein Al k

salt and reacting the thus obtai ned internediate conpound under

ch process conprises: a) reacting a conpound of formula (I1),
stands for a |ower alkyl group, with hydrazine or a hydrazine

acidic

conditions so as to obtain a conmpound of formula (I11) NC SO Alk HZN N ~NH

\ S (11)w® 0792215 0 OC(CH3)3 O OC(CH3) 3 (b)

formula (111

as to obtain a conmpound of formula (1V), in any one of its tautomeric:

react i IKUI/ER2@0300TMPOUNd Of

) with any suitabl epyrazole nitrogen atom protecting agent, so

forns

(1va) or (IVb) HZN 6N HzNj iQ HZN N~ IN'S (1V) S Ova) (IVb) 0 OC(CH3)3 O

OC(CH3) 3 O

OC(CH3)3 20 and wherein Qrepresents the said protecting group;

11 WD 2005/ 074922 PCT/ EP2005/ 001021 c¢) acyl ating the conpound of formula
(I'V) with a conpound of forrmula (V), wherein Ris as set forth above and Z

represents a sui talbl e, If{ﬁ?\élr]%g@%ri?%pm%%ggs to obtain at,ém%%gpound of formula

(VI) HH O

BECePRPlY RE \§ NO NepP e RS

PgPrepEdct i vel y
hydrol yzi ng fthe dneinbrgdust yil omgertie pcig)r txappiso obisuch GnaEniai avida ateo hpddechidric, of

formula (VI )y ddbdRmiddnydidod¥, nltad cdrbomic( Mithde, arfd SRS Rdric” RRC hbdi&hrikib &rgzpEPOUNd  Of

formula (VI

5

with n f_fornul VI
. )acids Enay %e nggggc}l frgm Oaliphaﬁc. rfr:ly?lclo%ﬁp(hatic, a)omatic, arylaliphatic, heterocycfic,

carboxylic and sulfonic classes of orgenic acids, examples of which are formic, acetic,

- trifluoroacetic, propionic, succinic, glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic,

. glucuronic, maleic, fumaric, pyruvic, aspartic, glutamic, benzoie, anthranilic, mesylic, salicylic,

106

p-hydroxybenzoie, phenylacetic, mandelic, embonic . (pamoic), methanesulfonic,
ethanesulfonic, benzenesulfonic, pantothenic, toluenesulfonie, 2-hydroxyethanesu[for_1ic,
suffanilic, stearic, cyclehexylaminosulfonic, aigenic, hydroxybutyric, galactaric and

. galacturonic acid. Suitabfe pharmaceutically acceptable base addition salts of the compounds

S 15

20

23

of the present invention include metal[ic‘ salts made from aluminum, calcium, lithium,
magnesium, potassium, sodium and zinc or organic.  salts made from NN
dibenzylethylenediamine, chloroprocaine, choling, diethanolamine, ethylenediamine,
meglumine (N-methy]—glubamine) and procaine. All of these saits may be prepared by
cenventional means from the corresbonding compounds of the present invention, for instance
by reacting them with the appropriate acid or base. |

A preferred class of compounds of the invention is represented by the derivatives of
formula () wherein R is a group, opiionally further substituted, selected from thienyl, furyl,
pyrrolyl and phenyl,

‘ More preferably, within the above class, are the derivatives of formula (1} wherein R is
thienyl, furyl, pyrrotyl, N-methyl-pyrrolyl, phanyl and pheny] substituted by halogen atoms,
heterocycles, amino-alkyl groups, heterocylyloxy or heterocyclylaikyl groups.

Even more preferably, -within the abave cfass of compounds of formula (1), R is selected from

. 2-thienyl, " 2-furyl, 1-methy|-'pyrrqu|~2-yi, phenyl, 4-flucrophenyl, 4-(1-methyl-piperidyl-4-

yloxy)phenyl, 4-(1-methyl-piperazinyl-4-yhiphenyl, 4-(1-methyi-piperazinyl-4yl-methyliphenyl 4-
{pyrralidin-1-yNymethyl-phenyl, 4—(piperidin-1 ~yhmethyl-phenyt, _4~(1-methyl-piperazin-4-
yhmethyl-phenyl,  4~{morpholino-1-yl)methyl-phenyl,  4-(alkylamina)methyi-phenyl, 4~
{dialkylamino)methyl-pheny! or 4-{morpholino-4-ylphenyl. ' ,
Another preferred class of compounds of the invention is represented by the
derivatives of formula (1) wherein one of Ry and R; is a hydrogen atom or a methy| gr_oup and

‘the remaining one of Ry and R, is msthy!, ethyl or a group -CH,NR'R" wherein R' and R" are

as set forth above.

10



wherein R, R2 and R3 are as set forth above, in the presence of any
sui tabl e condensing 10 agent, so as to obtain a conmpound of fornmula (I X) H
RRNUJt N NH2 OR i 5(IX) R RZEONH (VIIl) Ri R 3 12 WO
2005/ 074922 PCT/ EP2005/ 001021 f) deprotecting the conmpound of fornula (IX)
from t he WD pys/a7a8d2e nitrogen atom protecting group sBCEEP0S/@MHI24i n t he
conpound of fornmula (1) and, whenever desired, converting the conpound of
formula (1) into a pharnmaceutically acceptable salt or converting the salt
thereof into the free conpound of formula (1). 5 A conpound of formula I
wherein Ris an optionally substituted 4'-(am no- nethyl)phenyl group can be
optionally prepared by: f') treating derivatives of fornmula I X, wherein Ris
a phenyl group substituted at position 4 with a chloromethyl group with
amonia or a primary or secondary amne to deprotect and convert theminto,
a compound of f or f3PtAer| PrefRiRey dpss R FEPPaYNdE R |tBenéﬂVP'V'°” 100 repieptiact bt ¢

- (am no- net depatipheniptmuly (QupereB R, SORN tdgethdreth thelchrbod aign RoheftieyGle. / O
R41 NNNN (I'xa) R2
I\ R (]a) R'é&ttfﬁw\e}i l_jaérmu d\"és Bﬁlogﬁﬁgm Qdc%ng rn§re re@lr gc?clm%l%r cﬂ W% c,))h can be
carried out accor dnAgeTt EEfeﬁﬁ@éjt H@ﬁsOfk?PGWﬁ“’]dﬁ CFH@"‘ nyprfion 155 represRhtachey ABove, it
is clear to tdegvatiessbforrsa (] edrdimRt Ryeand R, atehmtsel briamoapauhdepésshdramul a
(1), prepar e%y@ﬁ&éﬁrﬂfo%o]}&Iérlngat@h%\(ggmu?ge@e%h%dfrbrﬁh%?"rﬁéﬁg cftflo.adm xture of

i soners, their se aratlon I'nto

carried
out according to dBMRERTERIIEY f@&ﬁ‘h‘f g‘g‘d of émé‘,"ﬁ %IO‘CW{“H‘?“HGW H@‘g%‘%'bﬁe of the

present . i nventhé orm of a pharmaceutically acceptable salt see the following experimental section. -
As formerly indicated, a further object of the present invention is represented by the
- 10 process for preparing the compounds of farmula (1) and the pharmaceutically acceptable salts '
thereof which process compnses
a) reacting a compound of formula (ff}, wherem 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 formula (111} .

- H.N N
NC Soz Alk 2 4 \NH
T am - B A
LS s
s 07 "OC(CHy), 077 0C(CHy),

{b) reaéting the compound of formula (1) with any suitable ‘pyrazoie nitrogen
atom protecting agent 80 as to obtain a compound of formuia (IV), in any ane of iis tautomerlc
forms (IVa) or (IVb) .

. Q ' | ‘
HN_ N
2 céz v e
S (V) (Va) - (Vb
0 (CH _ CHa)a
20 + and wherein Q represents the said protecting group;

1




According to step (a) of the process; the reaction between a conpound of
formula (11) 20 and hydrazine or a' hydrazine salt, for instance hydrazi ne
di hydrochl ori de or hydrazine sulphate or acetate, can be carried out in the
presence of catalytic amounts of an acid such as hydrochloric, acetic or
sul phur i EWPHIT4Y2 i n the presence of catal ytic anounkGT/ER2085/00EM s aci d

such as boron trifluoride dinethyl etherate. Alternatively, this sane
reaction nmay be also acconplished in the presence of catalytic anmounts of a
strong base such as sodium 25 methoxide. 13 Il WO 2005/ 074922

PCT/ EP2005/ 001021 The reaction is carried out in a suitable solvent, such
as, for instance, N, N dinethylformam de, tetrahydrofuran, 1, 4-dioxane,
acetonitrile, water, methanol or ethanol, at a tenperature ranging from {
about roomtenperature to refl ux and ffo a tjinme varying from about . 30 :
mnutes to about T8 hoffYEingsALEEIRYIGHY ‘%’6““5 iBY)e‘f"@r?é%I“FE’H%ﬁifﬂ‘éWia,'(Vw'thi n the
~conmpounds of vherimR & af két)iorthAlbkve ane Brersenits @ auisble &Eagiy group, &r ane higsin bower

al kyl group, Cg%ouin@gftf@%@(@) Cl-C6 al kyl group and even nore preferably a
Cl-C4 al kyl group. Preferably, step (a) is carried out by reacting a

conpound -of formula (I1) with hydrazine hgdr ate i nynget hanol, et hanol . or
tetrahydrofuran at a tenperature ranging f N40 tenperature to
refluxing tenperature. The obtained tert- bu?ﬁ/‘ 4- H5. hydr azi nat hi ophene
2-carboxyl ate internadigbe CaH be either separate omthe reaction nmedium
and further processed as per the working exanpl e algygrnatively,

directly processed through cyclization so as to d the conpound of
formula (111). Cyclization is-carried out at a 'tenperature ranging from

about 15C to about 50C in nethanol or ethanol, andapn the 15 presence of

catal ytic armounts of a mineral acid such as hydr&hl oPPEHgs sul phuric acid.
According to step_(b) of the cess, .t t hys obtai ned thjieno-pyrazole
derivativé of fofhul aseEelcﬁ'Vleby h?ég‘fzﬁ'gzﬁeﬂ?%ﬁgyéféﬂ,gr%e58?3 9 égpc? QRE'P%I”-” nown

nmet hods, at thiempadol e nitrogen atom As an exanple, the above protection
may occur with an alkyl chlorocarbonate, im a suitable solvent such as

t et rahydrofuran, dichloronethang, cl‘{[}ororﬁ rm acetonitrile, toluene or 20

m xtures! thereof, at a tenperatu r i from about -5C to about 35C and
for a time wvarying from about 30 nu o about 72 hours, in the

presence, of an opportune proton Ecav r such as triethylamne or

di i sopropyl et hyl am ne. According to st g) o} he process, the conpound of
formula (1V) is then reacted with any syitable acyl ating agent of formula

(V) so as to yield the conpound of fornufa (VI), by 25 working according to
met hods wel | known in the art for the g#epgpati on of carboxam do

derivatives. Tipycally, within the conpound of fornula (V), Z represents a
hal ogen -at om and, ©) reacting the compound of tormuia (VIl} with a compound of formula (VT

|

wherein Ry, Ro and R; are as set forth above, in the presence of a‘ny suitable condensing
10 agent, so as to obtain a compound of formula (1X)

T Q
‘ H
R N N
\”/ N
]
' S (1)
a} NH
R’I“'
R, Ry
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even nore preferably, a brom ne or chlorine atom The reaction is carried
out in a suitable solvent such as, for instance, tetrahydrofuran,
di met hyl f or mam de, di chl oronet hane, chloroform acetonitrile, toluene or
m xtures thereof, at a 30 tenperature ranging from about -10C to reflux and
for a tiOUWSHT4AZE from about 30 minutes to about 96 RETEB2005/801621e presence
of an opportune proton scavenger such as triethyl am ne,
N, N-di i sopropyl et hyl ami ne or pyridine. 14 WO 2005/ 074922 PCT/ EP2005/ 001021
Fromthe above, it is clear to the skilled person that the above protection
at the pyrazole nitrogen atom in step (b), is of particular advantage as it
prevents that acylation with the conpound of fornula (V), in step (c),
occurs at the pyrazole nitrogen atom According to step (d) of the process,
t he carboxyester function of the conpound of formula 5. (VII) is selectively
hydrol i zed so as ti yi ekegoesisg thecearogishd ifargule BXForthegR eyrgrolsTileganedot | on i s
ﬁa(r]I ri eﬂl out ua.dgtstingcgr%ipcsocwdi biiteu She a:;n_%@{dagl AL Emgncpr\nﬁ?r%%edegigedf
ydrochloric . i : rating at roomte rature an or a
Uit abl e 11 meo NS o B BPBR i Rcn Baae R S RGO 0BTt he
process, the &8rdREP! Bto theofamgprapound afjornda dhen reacted 10 with a suitable
am no dgr.i v?t i ve Of dopdd aof (ki) | 9@er8S R Qs |afaa6bti|br€én;t Q@osﬁt@tﬁ& e&E@ﬁﬁubgg
compoun o] : 't is clear to the skill.ed person
that this rea&%%%ﬁk%%%iﬁ%F%@%gﬁ%%?@ﬁ%ﬁg&fﬁla vari ety of ways and operative
condi tions, which fare WeaHBE FevARhofifHme R &S anersin gy is mipsenypgreip spkatibien abf
;:ar boram'( desj pdsBioAg’ with &xslorphenyl ighep meRehmmena behv}tﬁiﬁlarytdﬂ%e@ﬁdﬁﬂpéﬁd& tcof !
ormula (VII e. . carri [ e presence of .a_coupling
et such o ket dhd by GE el OEIbh BN dhflid |G KNG Gn Olpubhaf
1, 1, 3, 3- t 8 r afHPBtRYELf SRMITAMEIRIPEEY GB35 Bhptva Intrefpigping scheme: S |
1, 3-di cycl ohexyl carbodi | i de, 1,3- diisopropylcarbodiim de,
1- ( 3-di net hyl am.nhop opyI)-S-ethyIcarbodihﬂid-
cycl ohexyl car Badi ee-hﬁ-p%opyloxynethyl pplya
N- cycl ohexyl car bod enN _N20 met hyl pol ystsyr eg
such as, for instance, 'orret hane, chl or of of m
di et hyl ether, 1,4-di oxane cet oni tkshie, tol uene, or N
at a tenperature rangi ng & om about——e6+t o0 ref |lux and fer a suitable
time, for instance from abogt 30 mnutes to about 96 hoyrs. The said
reaction is optionally cartied out in the presence of a itabl e catal yst,
for .25 instance 4-di met Byl affi nopyridine, or in the pr¥se
coupl i ng reagent such as N-RHyqr benzotriazol e. Altern@t
reaction can be also c&Fiedrpu , exanmpl e, throédh a Rj xed—ashydride
nmet hod, by using an al kyl chlor mate such as ethyl, iso-b '
i so- propyl '

ene or :
i pNa _si t abl e sol vent

The above process is an analogy process, which can be carried out according to
‘methods known in the art. A
15 - From the above, it is clear to the person skilled in the art that if a compound of formula
' {1y, prepared according to the above process, is pbtained as an admixture of isomers, their
separation into the single isomers of formula (I}, carried out according to conventional
_techhiqués, is still within the séope of the prasent invention. ‘
, According to step (a) of the process, the reaction between a compound of formula (I1)
20 .and hydraziné or a hydrazine salt, for instance hydrazine dihydrochloride or hydrazine .
" suiphate or acetate, can be carried out in the presence of catalytic amounts of an acid such as
' hydroc.hloric.' acetic or sulphuric acid, or in the presence of catalytic amounts of a Lewis acid -
such as boron trifluoride dimethyl etherate. Alternatively, this sarne reaction may be also
accomplished in the presence of catalytic amounts of a sirong bhase such as sodium -
25 methoxide.
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chloroformate, in the presence of a tertiary base such as triethylamne, NN
30 diisopropylethylamne or pyridine, in a suitable solvent such as, for

i nstance, toluene, dichloronmethane, chloroform tetrahydrofuran,
acetonitrile, diethyl ether, 1,4-dioxane, or N,N dinethylformamde, at a

t enper at Wwe 2008000y from about -30C to room t enper at uPET/EAOBOMINI] t O Step
(f) of the process, the conmpound of formula (1 X) is deprotected at the
pyrazol e nitrogen atom under basic conditions and by working according to
conventional 15 WD 2005/074922 PCT/ EP2005/ 001021 techni ques, for instance
by treatnent with aqueous sodi um or potassium hydroxide in the presence of
a suitable co-solvent such as nethanol, ethanol, dinethylformam de,

1, 4-di oxane, or by treatnment with a tertiary am ne such as triethylam ne or
N, N- di i sopr opyl et ﬁll am ne and l%y usi ng an al cohol 1jke methanol or ethanol
as the sol vent. Depl6tE&Pbi AEJEDEEUP BEUgdls sphepbatctt 6f efof &8ignstg NN¥om about
18C t o ref | uxtimgthifempeidat tetrabyddiurtil g 4siiarendcetofiite, @atér] MEthanviar ¥thagl, Etraom about
30 minutes totef% Qé’tﬁre?%gﬂ&%rﬁ bﬁh%%lt%pe@ﬁ 35%{1 antd(?or%ttﬁ'? %&%ﬁ %m t Process,
t he benzylic c orine atom of compoun ormul a I'S su Sti t ut ed
by treatanent Q/\W“P‘I’{esa‘ﬁﬁQ?H'i@rBFrsa primary or' secondary amne in a suitable
sol vente | §ke as methidimplo, a etdfamrolembbairherd hyitinothe cenpoudd 6 fereiulaydif eimam de,
at a tenperat M{gr%séné@%ra&tBrQancﬂeq@omalmsmaﬁar W¥at B AREICALMY gmgganfd@@en sol vent .
In these condi |on? tb aneous renoval of the rot ec g group at the
pyrazol e nit"I§EH"A 806(%6' S} desired, the sali f| cation of a conpound
of formula (I) or Rréferaldorsiepr &) ¢ncayfiedaout by rrespoadiompousdlof farhea €of withnt o t he

free Conpoundhy(ﬂa}_me %Fb%ﬂﬁﬂn@tgaﬁope’r‘ﬁgr?opor(teftr)ahﬁiroﬂfrelﬂeatQfe%%tﬁre r%ﬂ frdm rtﬁﬁ*‘ easily
carried ou% acco ? be

appr eci at & S?mf’eﬁ@“rﬁg‘? ?g‘fi"”g Q‘?Tﬁe@ﬂ’f? ﬂm? ﬂ‘ga'%ﬁdtte" W\Véﬁ Cfﬁnﬁ'ﬁ‘ﬁi"?r?@oihﬁﬁhe”%orrpounds
of formula (|3colgxddt intfmedite cawvlemneithenserapted dpmlthd wadion ordlbmgnddptewi t hi n

both the ftaﬁréde%d”&t sérl ﬁhsw&rzlngt fawpryse&n%@ér@éu@e% td}@étﬁosmcasgédvmflosaa could
give rise to un

5 i ons r ot
according to cE:"Sl\mat}gf’itslooaﬁaP "’lﬁ‘%rgﬁﬁ? Frpgund ?flj%\m“f?e("'? %‘Er"é@’” 'Br‘?é'g?%f’@r?ttéf t hese
| atter into tiaepdratere rargjpe doecetedt TG0 @bt Sefgyin brethreag! ror ethemlitanddr dedi ng to

known pr 0gedugi8gnce2Rcdadtic am@otmm&ﬂana@a@udmésamcaor@%mrﬁwcva%.dof the process

being protected at, th y nltro 0 nctional i zed
t hrough car boxani cﬁ%ccf"g'}gntg 5{98398 cgweffoéf) t?%% %%I”e(dg?'e'ﬁfpyﬁa%"ée %“1"&%&%@ t he
subsequent . defpimtaeity |l‘~bihemw‘fe@§@>mccmmhﬂ wellkebwo pegtizpds.\ad thepByrazoaditegedns, hence

allowng to o&&raurs énf'@(aldﬁasltﬁ@dbcﬁ@m%ﬂm rmy Je&U mmh an Gl chwa@awaé ;ﬁl%m red
according. to 2 i nve

formula (111) O?b? ioﬁén@?&ckw as te?rarﬁzgroru(gagt%mhgprome BNE chiorgfto;rgws gée&mtrﬁeh éo?ueg? foun d Of
formula (9, rblytumrth@rqq@ ah3 teﬁ@ﬁ@ﬁﬁa@ﬂ@w Hore pbqub )5, C dpahest 350C gad fof Bdimgesi r ed
functional i Zafangg fah dB& 30 minutes to about 72 hours, in the presence of an opportune proton
scavenger such as tristhylamine or dusopropylethylamme
According to step (c) of the process, the compound of formula (V) is then reacted with - A
o any suitable acylating agent of formula (V) so &s to yield the compound of farmula {(VI}, by
25  warking aq‘cording to methods well known in the art for the preparation of carboxamido
derivatives, Tipycally, within the compound of formula (V), Z represents a halogen atom and,
aven more preferably, a broming or chlorine atom, o
The réaction s carried out in a suitable solvent such as, for instance, te’crahydrofuran
-dimethylforrnam!de dichloromethane, chloroform, acetoenitrite, toluene or mixtures thereof, ata
30  tempsrature ranging from about -10°C io reflux and for & time varying from about 30 minutes
" to about 98 hours, in the presence of an opporiune proton scavenger such as tnethylamlne

N,N-diisopropylethylamine or pyridine,
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amno noiety and, in the neantinme, the protection at the pyrazol e nitrogen
atom 30 Therefore, it is a further object of the invention a process for
preparing the conpounds of fornula (1) and the pharmaceutically acceptable
salts thereof, which process conprises: a) reacting the conpound of fornula
(11r1) bei wg ot/eruazed in step (a) of the process w th BIT/ERROEBH9100f a
conpound of forrmula (V), wherein Ris as set forth above and Z represents a
suitabl e | eaving group, so as to obtain a conpound of forrmula (X) 16 WD
20051074922 PCTI EP2005/ 001021 COR HN RYNRCOZ (V) 0 (X) O OC(CH3)3 b")
deprotecting the conpound of fornmula (X) at the pyrazole nitrogen atom as
per step (f) of the process, and further reacting the resultant conpound
according to the remnaining steps (d) and (e). 5 All of the corrpounds of

formula (11), (V). V can be obtained according t
known net hods. ?-Wm &%ﬁéﬁv}é ?fs %eaé 2@1 i %'Efdn’ﬁfséi’ e hgrabeYsy Rretrgliop gl Shev\,her ei n
Al k st ands forpyn@‘éﬁwrog@raﬂom lresteraib], fsyof pAsticaipnasidaréeme Bok browests thay acylagantwithg f r om

comercially qhgad hBdth @ of@drik (A-if ¥ Beculs ene- 2- car boyl at e:
comrercial |y b a&h o () FYEe), Becul @P&@Wrézblggl}er&%h%ﬁ ne-2-carboylate:

tol% ‘i }1 ester|
O oxi'dati on (I’:‘FSOr &P SR shibe ff?c?séutbe’f?f PXRSPUT O1NGen 87 1BF Cerprevst X e'ar bony !
group is carri{élisceectagciyddiizeg se es togklH thesovaspondieg deagbsy grfwpr i nstance in the

presence of aqueowhea}embm &ecamhtaut oner §mcﬁ§1tl&gu]§'%r§lblf9¢ I BresBydr @xi de.
Li kew se, cco wn_operative

condi ti Onses;[ fl? ér hﬁ:;:nc acxcﬂn dloxaner lgy opera?ng at room {empe.-gmre and Tor a suuta le time. for
. instance up to 72 hours.
According to step (e) of the process, the compound of formula (ViI) is then reacted
. 10 with a suitable amino derlvatlve of formuia (V) so as to lead to the corresponding compound ,
' of formula (X . '

From the above it is clear to the skzlled person that this reaction may be accomplished

in a variety of ways and operatlve canditions, which are W|dely known in the art for the
. preparation of carboxamides,

15 As an example, the reaction between the compounds of formula (VI and (VIll} can be
carried out in the presence of a céupling agent such as, for instance, 2-(1H-benzotriazol-1-yh-
1,1,3,3tetramethyluronium  tetrafluoroborate  (TBTU), 1,3-dicyclohexylcarbodiimide, 1,3-
diisopropylcarbodiimide, 1-(3-dimethylaminopropyf)-3-ethylcarbodiimide, N-
cyclohexylcarbodiimide-N'-propyioxymethyl ' polystyrene  or  N-cyclohexylcarbodiimide-N'-

20 methyl polystyrene, in a suitable solvent such as, for instance, dichloromethane, chloroform,
tetrahydrofuran, diethyl ether, 1 4-dicxane, adeionitrile,.toluene, or. N, N-dimethylformamide at
a temperature ranging from about . . ‘ ' _ ‘

-10°C to reflux and for a suitable time, for instance from about 30 minutes o about 96
hours. The said reaction is op_tionally'carried out in the presence cf a suitabls catalyst, for

25 instance 4-dimethylaminopyridine, or in the presence of a further coupling reagent such as N-
hydroxybenzotnazole ‘ ,

Alternatively, this same reaction can be also carried out, for example, through a mixed
anhydnde method, by using an alkyl chloroformate such as ethyl, isc-butyl, or iso-propyl
chloroformate, in the presence of a tertlary base .such as triethylamine, N/N-

30  diisopropylethylamine or pyridine, in a suitable sclvent ‘such as, for instance, ioluene,
dichloromathane, chloroform, tetrahydrofuran, acetonitrile, diethyl ether, 1,4-dioxane, or N,N-
dimethylformamide, at a temperature ranging from about -30°C to reom temperature.

According to step (f) of the process, the compound of formula (IX} is deprotected at
the pyrazole Initro'gen atom under basic conditions and by working according to conventianal

15



15 the presence of an alkylating agent like tert-butyl brom de or
di-tertbutyl-dicarbonate, in a suitable solvent such as dinethylformm de
or tetrahydrofuran. Finally, the conversion of the alkylthio group into

al kyl sul fonyl can be carried in the presence of any opportune oxidi zing
agent suclwemps/iémas22i nst ance, hydrogen peroxi de, 3- 17 RJ/EEOG/0W2922

PCT/ EP2005/ 001021 chl or oper oxybenzoic acid or oxone, in a suitable sol vent
such as, for instance, dichloronethane, DM, acetone, toluene,
acetonitrile, nethanol, ethanol, water, acetic acid, at a tenperature
ranging fromabout -10C to reflux and for a tine varying from about 30

m nutes to about 4 days. 5 Fora general reference to the preparation of the
conmpounds of fornul a (II) see, as an exanple, J. Bioorg Nbd Chem Lett.
11(2001), 915-9,1 4622; as well as the fol rlnenta
secti on, PHARW&%r bkoj a“ﬁﬁg’yé@ﬂﬁ%rﬁﬁ”ﬂtg aﬂ‘l’eof'soF?ﬁWI”hm(H"}as LF‘g e vnthgs

pr ot ei n ki naseprdspivelof 4 suitable quepleerpsuch eemktbanioly ethas!, Ametb:rlfarrrlemmas‘esdwmm bitors

and are therefdpwtréb%ﬁénvmhé@&.aay%ﬁr@%&,asttwy%ﬁﬁn@ of ntch@o !lbwi&g}egnﬂ&
prollferatlon e used in etreatrrent

of various t urﬂ%r%ﬁmg ?D@HO'};?L L"[eh'B?@a“O'f%r%@%‘?' Nadi @%Eﬂ"‘teécp SPIRISCHRR M4y £SCU Rt Ehie
treatment o&f dehreratwelrdngipg Gbinfabpattisite tdicBeinddemspesatich ohithe stlBerpsfor & disies,

vascul ar snoot\Br&g kbm B gofn@ﬁl@gsltpgboa%ggdrgt ed w t h at her oscl erosi s and
post-surgical stenpsjs_an

The inhj tiv
potency of selecte '"Elknﬁ%mr 8% Feﬂ te‘ﬁrﬁ’%@@c?sﬁr Ed’ﬁ"zﬁ ‘I%ZT'H%& ﬁ‘farnggay based
on the use of coecuBPAf fasokindKagy suistiies hynYRirenawihaarBhenizeehy primaiecrassay

consi sts of tuecdha@psa‘nﬁﬂe of ar a@ha&R Cdolviitd Viké mehkm%ophawbattaramr&&ryn by the
20 ki nase fOO adn'lloe! 9 Irnr%Xmlg ga tngtrgtl?rgeran h?ro E) &% Etelen?%eall.ll ed e

bi ot i nyi at ed pll SHYIgmREe § S EPYS ﬁ&gto S } 4V G- LEERME EPR beads
(biotin capac@P'ye“i?)l(DThB#ﬂﬂON’Hg)‘S thaﬁld‘U’FﬁnW F@Fﬁ\’@'toétﬂe rascinggmyp pidbe ppzgle
scintillati on regdmt=n.ocduthi bition assay of ‘Aurora-2 activity 25 Kinase
reaction: 8 NM bi ot | t t (0.5
uG P33y-ATP), 7.5 M&@ ﬁg sggﬁgtfoﬁi o%??ﬁﬁ & f rInuI:L:RB\Aﬁﬂ@ Con%%s@%’lofb‘? buf f er
( HEPES 50 nmM cswsvor@ng antdﬁezeowomffez CWOE)T‘*[(' @c‘zd*rrﬁgtpﬁ@ @sa&thegmmss &n

ort hpvanadﬁst €)be \&BYilE camtkd @at sbrar@adwelM@bln Bdthas Behddrtbot t om wel | plate. After
60 minutes at roo AEQtWﬁrb%téb(rﬁ%m%t@@g:?%é% ol 9@@&'.9%9 1 URSwBh GRRSHhe R

bi otinyl ated peptide capture ensi-on
Stratificati orfoMRYDISN fgTuia gy ebiest 8f e Wé‘?“é"%&?f@ﬂallf%'c@a@ H’“Wé% PGP B st and 4
hour before rsadingacterisis bythwdserpedindsattlereel ahdh @hidio peu@ogivet risk s tiveaned tside | C50

get er i nat i on:ped-fdpk Bieb®loSe Widperiyt FRE R Blordhiqf b BbRBiPREBRLEALKARS, hangi ng
rom

20 conversion of these latter inte the free deprotected compounds may be carried out according
to known procedures. |
So far, when the thlnno~pyrazoie denvatlve of the process being protected at the
pyrazole nitrogen atom is propetly funclionalized through carboxamido formatlonl in steps (c)
and () of the process, the subsequent deprotection ‘may oceur under mild operative
25  conditions, hence aliowing to obtain the desired combound of formula (1). '
Whenever de;sired, according to an alternative embodiment of the invention, the
-compound of formula (HP) of step {a) may be reacted with an excess of t_he compound of
~ formula {V), by working as reported in step {¢), s0 as to get the desired functionalization 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 (lil) 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 formula (X)
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0.0015 to 10 NM Experinental data were anal yzed by the conputer program
GraphPad Prizm wusing the four paraneter |ogistic equation: 18 WO

2005/ 074922 PCT/ EP2005/ 001021 vy =

bott om+(t op-bottom/ (1+10A( (I ogl C50-x)*sl ope)) where x is the |ogarithm of
t he i nhi bVOGM¥3#M3&ntration, y is the response; y stardcay@bod@hioem and goes
to top wth a signoid shape. Ki calculation: 5 Experinental nethod: Reaction
was carried out in buffer (10 MM Tris, pH 7.5 10 mvM MyCl2, 0.2 ng/ nlL BSA,
7.5 MM DIT) containing 3.7 nMenzyne, histone and ATP (constant ratio of
col d/ | abel ed ATP 1/3000). Reaction was stopped with EDTA and the substrate
captured on phosphonenbrane (Multiscreen 96 well plates fromMIIipore).
After. extensive washing, the nmultiscreen plates were read on a top
counter. Control (time zero) for 10 each ATP and hi stone concentrations was
measur ed.  Experinental design: Reaction vel oci tl_’ es ar@eOReasured at four ATP,
substrate (histone) and inhibitor concentrati ens, 80- poi nt concentration
matri x was designed around the respecti v'e.}”ﬁmg strate Kmval ues, and
the inhibitor 1C50 values (0,3, 1, 3, 9 foldy the or 1C50 values). A
prelimnary tine cou:R"scéOZexpém ment in the absence/OT inhi(gi tor and 15 at the
different ATP and substrate concentrations allowsy{he sel'€ction of a single
endpoint tine (10 mn) in the linear range of theYreaction for the Ki
determ nation experinent. Kinetic paraneter estirmges: Kinetic paraneters
were estimated by simultaneous nonlinear |east-gfUargEggr essi on using

[ Eg. 1] (conpetitive inhibitor respect to ATP, random -nechani sm using the
conpl et e data setb)( 80 dewrbtactisy theZomAung\S forgiulee X)Bat [itiecpytEkole aitrogen atom, as
TaE(mﬁKgB:aKM%Bﬂq dﬂaw_eeérédébgrlana(?utnﬂ& r?(aU&%thge &ELAtIﬁampéllﬁ{d&éajﬁ&{gaﬁoetha Cant

=[ i nhi bi t or Ve | el ocity, Ka, , Ki e i ssoci ation constants
of ATP, sumk}“ﬁ%@ﬁ‘%ﬁﬁﬁ%&ytor respectively, a and P t-he cooperativity,
factor befween subs¥ it eempaindaTPlomurdiiihgViard (iibaerkaew errmdn batebieinedr bi ndi ng
respecti vel yaceddingd hansamanbasls -of the invention were further tested, in

vitro, to assess Lz woroli N t 0,.cel | ltures. In vitro
cell proliferati Q%J%séggglerﬁ% %ﬂtlr?éﬁ{a%&l\éﬁmgé’%g@rwh%% lA!Istl it ﬁ%?g&i{y] %% was
seeded at 500% S8 |°8ERED 2p folloys. | stajting3fpp (cerpraergialy stvallehle (pdvh roEre-5medi um

(G bco) supplretmitietliopishdr2-téBoyES ( Eur oCl one, Italy) 2 '

CN | N
hydrolysis O / \ esterification
——————
SMe Base A s SMe tBU-BI’
' HO
CN ‘ _
oxidation '
o. .4 \ - 0.
s SMe _ OXone

10 - tBUuQ _ _

The hydrolysis of the ethoxybarbonyl group is carried out according to well-known

methods, for instance in the presence of aqueous alkaline salutions such as aqueous sodium

hydroxide. | ' o

Likewise, esterification is carried out according to well-known operative conditions, in

15 the presence of an alkylating agent like tert-butyl bromide or di-tertbutyl-dicarbonate, in a
sultable solvent such as dimethylfarmamide 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, hydrpgen peroxide, 3-
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mM L-glutam ne and 1% penicillin/streptonycin and nmai ntained at 37C, 5% CO2
and 96% 19 WD 2005/074922 PCTI EP2005/ 001021 relative humdity. The

foll owi ng day, plates were treated in duplicates with 5ul of an appropriate
di lution of compounds starting froma 10 nM stock in DMSO Two untreated
control WeORsHE®Z2 | ncl uded in each plate. After 72 h&GTEPYRS/61162t nent ,

medi umwas Wit hdrawn and cells detached fromeach well using 0.5 nL of
0.05% (W v) Trypsin, 0,02% (wv) EDTA 5 (G bco). Sanples were diluted with
9.5 nL of Isoton (Coulter) and counted using a Multisizer 3 cell counter
(Beckman Coulter). Data were evaluated as percent of the control wells: % of
CTR = (Treated - Blank)/(Control - Blank). IC50 values were cal cul ated by
LSW Data Analysis using Mcrosoft Excel sigmidal curve fitting. 10 Gven

t he above ass o] I of the inven i on resulted to
possess a rerr%y §c§b'lt0gge'%?2gﬁ&%ﬁng%3él Eﬁ‘ﬁb? g!ﬂg SLEMN S, 2. & REFGPa- 2

i nhi bitory ac@'?'\ﬂ“t"}ﬁtha%@w StopM *%&W‘Fe@”'”ﬂ%@eﬁmq @Wﬂlwg weatghBesti agicepior t i ng

t he experi nenj ampdaiuie BhgisOR®n BEJRE eﬂ:ﬂott@?dfluﬁanocfénBQH@déaﬂP foR€atoltv@Nt i on

bei ng tested r%%utésuto %Ou gdkl nase inhibitors (1C50 nM an or their cell
antiproliferative e Lt ¥ cs0 nM. 15 Interestingly, -these sanme derivatives
vere testel in corfpas bew Bigreacege ihaeteparalion g theronpowde gidormalr svedas dner ewi t h

defined-as RebempBCe Sievpawadchavieh. igzopechdseakby.Bise! 08 6di Lo et he
af or erent i onelgno\@gg/ %Pﬂﬁéé‘%?%a pat ent appli.cation - see corrpound No. 421 of

exanpl e oH Hxl O0- SS(I) ONHONHRI
-Reference conpound it R,Z 3 20 Reference Conpound: '
N benzyl - 3- [(4 mor phol i n- 4- yl benzoplpamiooled¥t t hi eno[ 2, 3--

c] py.r azol ?0 -carb %ananQGHds %1@0%51%]99@ lelé gg&otaﬂ%n?sp %n(%%%rg %Qezplartlcular]y

as Aurora kinases inhibitors and are therefore useful for mstance to restrict the unregulated

‘ prcl|ferat|on of tumer cells. i )
In therapy, they may be used in the treatment of various tumors, such as ‘thosé
formerly reported, as well as in the treatmient of other cell proliferative disorders such as
15 psoriasis, vascular smooth cell proliferation associated with atherosclerosis and post-surgical
stenosus and restenosis.
The inhibiting actlwty and the potency of selected compounds is determined through a
method of assay based on the use of the SPA technology (Amersham Pharmacia Biotech).
The assay caonsists of the transfer of radicactivity labelled phosphate moiety by the '
20 kiﬁase to a bictinylated substrate. The resulting 33P-labelled biotinyiated product is allowed to
bind to streptavidin-coated SPA heads (bmtm capacity 130 pmolfmg) and light emitted was

measured in a scintiflaticn counter,

" Inhibition assay of Aurora-2 activity ,

- 25 Kinase reaction: 8 pM biotinylated péptide '(4‘ repeats of LRRWSLG), 10 uM ATP
(0.5 uCi P®y-ATP), 7.5 ng Aurora 2, inhibitor in a final volume of 30 pl buifer (HEPES 50 mM -
pH 7.0, MQC!;_ 10 mM, 1 mM DTT, 0.2 mg/mL BSA, 3 uM orthovanadate) were added to-sach
well of a 96 U bottom well plate. After 60 minutes at room temperature incubation, reaction

, was stopped and bictinylated peptide captured by adding 100 i 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 io 10 uM. Experimental data were analyzed by the computer program GraphPad Prizm

using the four parameter logistic equatibn:
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Conpound (1) [R = 4-(norpholinyl-4-yl)phenyl; R = R = nmethyl; R = H:
N(1 _

met hyl - 1- phenyl et hyl ) - 3- [ (4- nor phol i n- 4-yl benzoyl ) am no] - 1H-t hi eno[ 2, 3-c] pyr
azol e-5- . carboxam de; Corrpound (2) [R = 4-(nmorpholinyl-4-yl)phenyl; R,
and Rt oyerdesn74e22- CH2- CH; - 5 R3= H: PCT/EP2005/001021

3-[ (4-norphol i n-4-yl benzoyl )am no] - N- (1- phenyl cycl opropyl )-1

H-t hi eno[ 2, 3-c] pyrazol e- 5-carboxam de; Conpound (3) [R =

4- (nor phol i nyl -4-yf phenyl; R = nmethyl; R = H R =F: N [(1

R) - 1- (4-fl uorophenyl ) et hyl ] -3-[ (4-nor phol i n-4-yl benzoyl )am no] -1

H-t hi eno[ 2, 3-c] pyrazol e-5- carboxam de; 10 Conpound (6) [R =

4- (mor phol i nyl -4-yl)phenyl; R = (pyrrolidinyl-1yl)nmethyl; R2 R = H:

3-[ (4- norpholin-4-yl benzoyl )am no] - N- ((1S) - 1=phenyl - 2- pyrrol idin-1-ylethyl]-
| H th ieno [2Fb®@owiitoppeitordl1+&0"glogafibosepeide; Conpound (29) [R =

4- (4-met hyl - p\hrié?éﬁgth@Wgarlhrﬂ!:f)t%hﬁfb&f&ncorﬁentmngzyEtHE%JEWse y@%ngat oo

N (1- et hyl - | e 4- (4- met hyl pi perazi.n- enzoylni am no} 1H-t
hi eno[ 23- 15 ¥ CF %/E‘z%‘?‘és% 8'§F%Qam de; Compound (36) [R =

4- (4- et hyl - pi perdﬁpﬁwat@yl)phenyl R =nmethyl; R = R3 = H:
3-{[4-(4-nethyl pi rﬁb&maataln&{mbem&awh]@%mam[n(bLffB)1olmnhﬁ1@y;!+e’ﬁ bwo] 1

E_ %I gno[ 2, 3- rﬁ]%g@( %Olq?pSEgg,ef goﬁ?ﬁ)zﬁhtammg%of n%j Szym% ILJstone and Atl,lpenyl R

= net hyI
phenyl et hyl ) - (Bor[s(aﬂthia%dzc@d”éweldoﬁﬁﬂ J/a#A0h ofeadtian tvtek etaop<d, Bithc EBTA ablhe- 5- car box

ami deI CIabl e l\zubﬁéfeod’aﬁtu@d loﬁfﬂvh@pﬁdnﬁﬂwb@ﬁé Mtﬁ@&ﬁeerpg@\lvélﬂc;ﬂétéli'rd&nml[@@r paugd 1 C50
(6] n nc

(n (5) 9
30 (29) 12 x{e§%$e "i35§"95%’e “g?"r%ena"éa%eséver“ %di “nag‘P‘i/“"”E" t?ﬁ‘r“ﬁé ﬁ?{u bi t ory
activity of t%héWMHGQEWCWH@IOPWm%WdF esul t ed 25 to ‘be constantly and
mar kedl y superi or Exhﬁ'hn%fhatdeﬂﬁn t Reictide f velotitka eare ngasLelat foRl ATAD 2BR5E{E074922

PCT/ EP2005/ 00 aEld |ﬁ1qgftoF éoﬂ%ntrétt@%s ﬁn §@£@nt %mrﬂrlén)q%artrﬁ%L tdgs(fjgngé) arg& Sess a

cel | antlprol t|ve
the respectlve ATP and substrate Km values, and the inhibitor 1C50 values (0.3, 1, 3, 9 fold -

the Km or IC50 values} A prefiminary time course experiment in the absence of inhibitor and
15  at the different ATP and substrate concentrations allows the selection of a single endpoint
time (10 min} in the linear rahge of the reaction for the Ki determination experiment.

Kinetic parameter estimates: Kinetic parameters were estimated by simultaneous
nonlinear (gast-squars regression using [Eq.1) (cdmpetitive inhibitor respect to ATP, random
mechanism) using the complete data set (80 points):

20

' . VmedeB- - |
' | | Ka 5. Bl
o:-Ka-Kb+a-Ka-B-:-a-K’b-A+A-B+a-'—I—€.—-I-(Kb+E)
. . L

where A=[ATP], B=[Substrate], I=[inhibitor], Ym= maximum velocity, Ka, Kb, Ki the

dissociatibn constan’té cf.AT‘P, substrate and inhibltor respectively. a and B the cooperafivity.
factor between substrate and ATP binding and substrate and inhibitorbinding respectively.‘

25 . The compounds of the invention were further tested, jn_vitro, fo assess the anti-

_proliferative effect onto call cultures.

In vitro cell proliferation assay

The human colon cancer cell line HCT-116 was seaded at 5000 cells/om2 in 24 wells
.30 plate {(Costar) using F12 medium (Gibco) supplementad 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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significantly superior than that of the Reference conpound being tested in
the same conditions. Fromall of the above, the novel conpounds of fornula
(I') of the invention appear to 5 be endowed with a biological profile,
considered as a whole, which is unexpectedly superior thant that of the

cl osest cweRoWwId49: WO2004013146and, hence, are parti GETEH2QS/08WYaNt ageous,
in therapy, against proliferative disorders associated with an altered
Aurora-2 kinase activity. The conpounds of the present invention can be
adm nistered either as single agents 10 or, alternatively, in conbination
wi th known anticancer treatments such as radiation therapy or chenot herapy
regi men in conbination with cytostatic or cytotoxic agents, antibiotic-type
agents, al kylating agents, antinetabolite agents, hornonal agents,

i mmunol ogi cal qent s, .interferon-ty agents, cycl ooxyqenase i nhibitors (a.
g, COX-2 i nhi B8} é‘)‘m'd'tynﬂi“? |f9é'ﬁ‘fé't‘%1ldﬁ¥)p$% SeHEE T P tPCatey with puk gsan

i nhibitors, typposiiae dtitiomsecdnphinds strtisg framta 1gmiivdtdtk 15 DME0L Dio nreeetpd or
agents, anti- EER,AG80ISe inBiMelT %lé@%&ﬁﬁz %@E#E'oft?e@%ﬁt?ﬁ&ﬁ% T RRRLS, (€ 9.

angi ogenesi s inhihito farnes nsferase | nh ras-rar_signal

t ransducti on ﬁ%ﬂﬁﬁ% ‘ii%fh 795 ?%Pgé“ o] aoi%logo DR BY BPEN ORRreli e BRTA

i nhi bitors; t (bbdo). Sabpiexdiangdilaigenitiel.5 ho ploscmrterudieriard codntediuking @K sliisizer 3

t ogﬁl somerase c%)ulcomaégl @g%n%n%oul%ﬂdDitQ@eré b\ir%gi(a)tej:ln bs Eegd'eﬂ%lé g& ?ﬂwtréﬁue% fe ] ?eg ndosteh ]
su i [ S unds I's inventi wi t hi

t he dosage rar{"g‘gcgé gﬁ?%?d%:‘ g%’r@{ﬁ’d Bfa ot her pharnmaceutically active

agent wi t hi n the alSprekedwessalgdatedabygs\W/Ueippoalystbsusind Micspsalti[Eace( $iymede) be used
sequential 'y widdndsgown - antl cancer agents when a conbination fornulation is
‘i nappropri The co rmul a sent i nven n,

suitabl e figr adni P ¢} nﬁ 2 °r¥e a?)saés (a'fSCOWﬁ?‘}"hé% Ofof rmug%') 0 b ’"nﬁrﬁ'gn reé%{?dg

admi ni st ered bgssedse raswridbdlerRvieie sinzsa dnhibfiey é@i%@geglmﬁlﬂ '%@@@h%v'mpﬁﬁ? t he age,
wei gh}3 | andl bé angxa%Iettlﬂ%Efolﬂ@\tideMIe aﬁﬂorﬁ@ﬂhd"lé@&fn@‘niaodihtd’ Slub@e rdpseratiadpl Ie <(':1 )
sui tabl e dosage opt 0 t . 0] mul a (|
may range frorgnn%f%%rt‘f{g g@ e(nt' i%ing%gd %édéc?)@aﬂj?ﬁto%q?%”%gm?{c’%grda |y

I n genéral Ioﬁﬁlra”t'%?%\’e\/ﬁﬁﬂt (Be "M ni ni stered when a parental route is

enpl oyed. 13hus, f omhteexiagp|tBese kae EDivatindsrvaveaaesin acnpaismiis akinatursly dose i n t he
range, for exgmgl gp&?éth}ggw&lpda%ged% R%%Fen%con'g%%d Whgshép Wicgl\y c#%@lo&%nrﬁr al | %/

used. The conpoun . e lnvention can ni st ere variety o
dosage for s, t&3gremegioapq SCTERPILORS ! peipFhapRiBtet gsee(,cgg}gtmn@glg 4%@&"”6915 film
coated tablets, liquid solutions or suspensions; rectally in the form
suppositories; parenterally, e.g., 22 WD 2005/ 074922 PCT/ EP2005/ 001021
intranuscul arly, or through intravenous and/or intrathecal and/or

i ntraspinal injecti @r i nfusion.

Reference compound

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

clpyrazole-5-carboxamide;
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The present invention also includes pharnmaceutical conpositions conprising a
conpound of formul a (I) or a pharmaceutically acceptable salt thereof in
association with a 5 pharmaceutically acceptabl e excipient, which nmay be a
carrier or a diluent. The pharnmaceutical conpositions containing the
conpoundswohosheenventi on are usual |y prepared fol | GETFP2548162 | ona

nmet hods and are admnistered in a suitable pharnmaceutical form For
exanple, the solid oral forns may contain, together with the active
conpound, 10 diluents, e.g., l|lactose, dextrose saccharose, sucrose,

cellul ose, corn starch or potato starch; lubricants, e.g., silica, talc,
stearic acid, nmagnesiumor cal cium stearate, and/or polyethylene glycols;
bi ndi ng agents, e.g.; starches, arabic gun1 gelatine met hyl cel | ul ose,

car boxynet hyl cel | uLose or V|n |nte atin ents
e.g., -starch, al glér:u TR ?:“8% QPE{}S/"VC')? 'Lpg’ Enﬁ{1 cﬁm% ly%ng

ef f ervescing rﬂﬁﬂar‘drpé@?yleﬂ?y'éé-f W@hoilmbﬁ@nﬂﬁmsmﬂi‘fﬁ tieto[d hypyeegdats such as
| eci thin, polyseixbates, | auryl sul phates; and, in general non-t oxi ¢ and

pharnacologlcally nact i stane aI | at i ons.
These phar rraceutla(::al b X?&f’*’a émorpﬁamyﬁ?ﬂ Jf?@t‘"ﬁ& gﬁt E’novﬁ( gﬁﬁner f or
exanpl e, by nBemidl -6 mellng-ylbgmzaﬁhamm Fh; Phﬁfybvmqug“‘* biagri? 3-clamazoRg, or
filmcoating peessssas. The-|iquid dispersions for..oral adm ni st rati on may

e eg. SYTUPS, GIMLahORS (200, B0 SHIPENTHONS n AR CH AR £ LesY T UpS

may contain, as a carrier cerl ne and/ or
manni tol . and E8PH#Brorortemetiydgdsionhaingritperaed)aaingl- - tbﬁgoi%ﬁylpﬁ@?ﬁ‘?ér n, as

exanpl es of ceadrtidx@ti®e; natural . gum agar, sodium al ginate, pectin,

met hyl cel Iyl ose, C@E{M){?&t) hyL qqr,lng,%gﬁ,?q ﬁfph W'-qurrohgﬁlylall i[irﬂgﬂys R, N€

suspension or_sol uti ons | 3}/ arn t%get her
with the actTv® Soffbob Hﬁ“m%?hﬁ'ﬁéryf?ﬁ@@maf“if'a}"]’ b1séécpéfftyh%ﬂ’ arolidigp ryledfy -1 ,

sterile wat er thieod[2 $-elpgadole- Setalpkamidel eat e, gl ycols, e, g., propylene: gI ycoI
and, if desired, acstHokA®lA) [R @ﬂwnéthﬁfpaderagﬂﬂaﬂ ﬂﬁmerm‘q‘i Q%'-%étﬁkﬁ‘ Ra??'-o The

Sterile uatctl ””3¥ PRty Sy hreh e ORI B e R ducous,

i sotoni c, 18al ¢lmeazsleiSteriborsider  they may contain propyl ene glycol as a _
carrier. 23 WO 200(5{@%4.9@@5}11@{4 Eﬂ%ﬁ&ﬁj;gﬁ,@&z&.w 1Tjiyah§gpmslnt.éaw;q§ .-_n@/: cont ai n,

t oget her vvith _he ac rrier,
e.g., cocoa b ter, é{g%/@'et%%gemmmg% onylam'"c’#@'m@et%\%y%n m@ I’eBI ?gn fatty
aci d ester sutlbwrEplaitcadexam] t hin. Wth the aimto better illustrate the
present inventi on,cemdolioui1gqRI A@-tABYYI] RM=t Rf =OMeth@l; R; = H): N-{1-methyl-1-

200 phenylethyl)-3-{(thien-2-yicarbonyt}amino]-1H-thieno[2, 3-c]pyrazole-5-carboxamide.

Table |

, Aurora-2 inhibition Cell Antiproliferation .
Compound - |Csy (nM) . ' IC5u (HM)
Reference compound ' 184
(1) ' 6
(2) 23
- {3) 35
{5) 30
(29) 2
(36} 5
{16) 56

w|a|ajo|m|w|on|g

Surprisingly, the Aurora-2 inhibitory activity of the compounds of the invention resulted '
25  to be constantly and markedly supérior that that of the Reference compound.
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5. it, the follow ng exanpl es are now gi ven. EXPERI MENTAL SECTI ON The
follow ng HPLC net hod was used in the analysis of the conpounds, as
specified in the synthetic exanples set forth below. As used herein, the
term"Rt" refers to the retention 10 tinme (mnutes) for the conmpound using
t he HPLCweetohdier4speci fi ed bel ow. LC- M5 Met hod HPLC/ MPEREPH&VOLRIED ON
a.Waters X Terra RP 18 (4.6 x 50 mm 3.5 Om colunmm wusing a Waters 2790
HPLC system equi pped with a 996 Waters PDA detector and a M cronmass nod. ZQ
si ngl e quadrupol e mass spectroneter, equipped with an el ectrospray 15 (ESI)
ion source. Mobile phase A was anmoni um acetate 5 mM buffer (pH 5.5 with
acetic acid [/ acetonitrile 95:5), and Mbile phase B was water /
acetonitrile (5:95). Gadient from10 to 90%B in 8 mnutes, hold 90% B 2
mn. UV det eciti an,. at 220 nmand 254 nm Flowrate 1 nl/mn. |njecti.on

vol ume 10 pl " FEIPTOs £165° SARR SCTRMAE U1 18 0PPHB G0 celnfntPelssssive ety ol t age
was 2.5 KV; Sinfficgetivt eyppéar aharw daivals the Re@rerCe memprsd 1BinY. tefRet @nthe alamdi mes
(LCM5 Rt) 209nhdibfs. given in mnutes at 220 nmor 254 nm Mass are given as

mz ratio. Exanple 1  4-Cyano-5-(nethylthio)thi ophene-2-carboxylic acid
Aqueous “sodi um hygrrpt")"xai”c%@éfg%ﬁﬁéfogglcéq'?°8ﬂ$s)@fOIWlB‘j ﬁhﬁéheafa’a%ﬂﬁ & 8ol uti on
of et hyl . 525 bg-spspad Wil ¢ mielotitd! piafile )optvideisH @p e whole awtinhxy rakrectédDsuperiod4 nMmol )

in 1,4-di oxangn{ 10 cm-i)ae ?ﬂéloseéceon%wr oﬁWcﬂzroEmmgéndfl_H@@dér SrAlpafkiQ Ny e oM

t enper at ure, ter .0 -) was. added to the 'reaction mxture and the p
was adj ust ed a}é%m%g%agg(?&t.h%ra% L Pﬁ%%%l"%%f"& %rsoﬁss%ﬁ'a?ea?dﬂ@@ﬁEﬁ(erwoé% loric

aci d,. A whit &ng¥ia¥ithas separated by filtration, washed with water- and dried
under 30 vacuum frig @ing6unds 5 16k Pésehthteltioh b KeQIPOIsRebd defer MSsind® agérmid: [ MFH]'

200.. .24 2%?%{& r&aﬁ\?e?yz' E:)%Arlt;aggrp V%Ew/kg%oa%&c?nc%g‘%ggrl‘lneentﬁzsugrfgstr_ |a"tli£rYtkn?Jg'ﬁgC an
0-5-(meth vy [ th_ 0 p h e n e-2Z-carboxy 17 ate A xtadr f.
4- cyano- 5- ( mEt eI Y yImFp i 3vEbination VB oyt pieticaRli Aytofozic cragnts, 1antitiatiefype 5
benzyl t ri net hydrsmanylatiny ehéry, i demd@oR®S agsnts] Boriand! Jagert€ NhduHopbicd meergle (54 i,
480 nmol ) ang, “%'Q’n @%oug et asgj %on ith20 G g 26Q5mml ), i
. . g ' el L 6lilih(?bt rg .3, - intitlto s), .
di met hyl acet am de z 0 n?% wa‘? s%&?e | _at 6 f ger.g-6 hours. X*terr) cool i ng,
the mixture RE¥PFPIGPREASRK PHPaEHPmeast inhiorigosing finagh mbiblgss REEMM h wat er .
Or gani ¢ | By erfactua secehtorederas GineMER apantse entitFERR agestd utddngidoessidrzeerttoeg. ve a
residue whi ch,y@sndildibdidi&d), @fnegﬁrt@ﬁ%:%gri%ﬂé/rs,(r_%-té?Qibnaﬂrgv\ébug%eﬂaﬁ%ﬁy/
n- hexane 3:1) thus iLO r\él‘el I n .5 g_o_f, the title Conpound..
/Inhibitors, cell cyclé inhibitors, other cdks inhibitors, tubulin bmdmg agents, topoisomerase |
inhibitors, topoisomerase || inhibitors, and the like. '
If formulated as a fixed dose, such combination products employ the compounds of
20 this invention within the desage range described below and the other pharmaceutically active
agent within the_ approved dosage range. _ )
Compounds of formula (1) may be used sequentially with known anticancer agents
when a combination formulation is inappropriate. h o
* The compounds of formula (i) of the presént invention, suitable for administration to a
25 mammal, e.g., to humans, can be administered by the usual routes and the dosage ievel
depends upon the age, weight, conditions of the patient and administration route.
For example, a suitabie dosage adoepted for oral administration of a cbmpound of formula (1)
may range from about 30 to about 800 mg per dose, from 1 to 5 times daily. in general lower
] doses will be administered when a parental route is employed. Thus, for example, for’
30  intravenous administration a dose in the range, for examj:le, 0.5 mg to 30 mg per kg body
weight will be generally used. The compounds of the invention can be administered in a
variety of dosage forms, e.g., crally, in the form tablets, capsules, sugar or fllm coated tablets,

liquid solutions or éuspensions; rectally in the form suppositories: parenterally,” e.g.,
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LCGMs: Rt 7.4; [MHH]' 256. Exanple 3 tert-butyl 4-cya

no- 5- (et hyl sul f onyl ) t hi ophene- 2-carboxylate is A m xture of tert-butyl

4- cyano- 5- (et hyl t hi o) t hi ophene- 2-carboxylate (1.4 g, 5.5 mol) and oxone
(14.4 g, 21.5 mmol) in dinethylformam de (100 m-) was stirred at room

t enper at (W@ 2805407428 hours. The reacti on m xture was th@CTHERLOSE1021t O
ice/water (400 nL) and extracted with ethyl acetate. Organic |ayer was
washed with water, dried over anhydrous sodium sulfate and evaporated to -
dryness to afford 1.5 g of the title conpound. 20 LC-M5: Rt 6.2; [MH' 288.
Example 4 tert-butyl 4-cyano-5-hydrazinothi ophene-2-carboxylate A m xture
of tert-butyl 4-cyano-5-(nethylsulfonyl)thi ophene-2-carboxylate (2.0 g, 7.0
25 mmol ) and hydrazi ne hydrate (1.7 m-) in nethyl alcohol (30 nL) was

stirred at 60C for hours. The reaction m xture was diluted w th ethyl
acetate (100 ‘a“j“S%ilr‘?Hy WA sHEHIWI RV RYE eqndior intrgthiprat 2y dptrappiesl dnigstisnapied, ~ dri ed

over: anhydr ousfusedi um sul fate and evaporated. Through chromatography

purification (n- heﬁﬁ@ ésgﬁthmben%%@é ‘?nc%d%) rg%m%x&?caﬁ&?qg&é.ﬂuhse &W@Rﬂd was

t hus obtained. 30 3-am no-1
H-t hi eno[ 2, 3- WP&W& @r@'%iﬂcférab%% aa%“@m)iy ﬂ‘i"?ﬁ"%H‘eeSBBfthet“‘é’H” FHeRcipton ih
4- cyano- 5- hydwfazmaq@mbﬁlimﬂqm@lekxuaermmw abebd dcarieger lZntmol ) 35 and

hydrochl oric acid 9. pzarrﬁgcegf.caam?gp%e.mé %Htém%gs hg eaggéms & ﬁ@h%m.grl%% "}) was

stirred at room 25 VWO %ﬁ) erature
hours, -The r B RTERAESE (PR SOHEN 'Enaéd“%% 287 {7 a&%‘@t’*ﬁfeé 059 #3Peand
vvashed wi t h apheagpgdicssfosol uti on of sodi um bi carbanate. Organic | ayer was

separ ?L ed, drl ed F@N@Jama@hm@&&.u%raﬁ;%ymhﬁwnmt %?é\rm W%%ﬁ\re%ém Qnaf ford 0.9
go e

L Ot 1 GugRrRe e b e i, ot Pl e 6P S &Y BBty | at o A
sol ution of e'tltﬁy?nt&: hide pilifatelsotierrie agidl n@Onasm of taldunmratedrite i anderetalvathyieheof ur an
(THF, 60 nl)qgwa Stirdivgy a@dﬂ@d 48, ﬁarEﬂeKt UdrBoidf gl tgelibteY | methylesllulose,

3- ani no- | Ht hi_enol.2 razo 2rrm)l) and
di i sopropyl et(ﬁ"% 3 Eth:ﬁc%h? ngﬁrﬁgmg ﬁ%@%rgq"ﬂ a%’?{r% (aéggosﬁﬁ% #9¥Ei nt ai ni ng
t he tenper at u?Cé’ Benaerar 5@‘%6‘“&@@"@%@%@&@@ OnxtWAES q&e%iﬂtffsaEWQGWEerS.sarre

t enperat ure fw4ting afdnilduesad 1BAtHIn aolyodieibs! BurfiAmBtes; QAN A G4FPRI adrtbgn anfihe

~obt ai ned pharmacologically inactive substances used in pharmaceutical formulations. These
pharmaceutical preparations may be manufactured in known manner, for example, by means
of mfxing, granulating, tabletting, sugar-coating, or film-coating processes. |
The liguid dispersions for oral administration may be, &.g., syrups, emulsions and
20  suspensions. |
As an example the syrups may contain, as a carrier, saccharose or saccharose with
glycarine and/or mannitol and sorbitol. o '
The suspensions and the emulsicns may contain, as examples of carriers, natural
. - gum, agar, sodium alginate, pectin, methylcellulose, cérboxymethylceilu[ose, or polyvinyl
25 alcohal. . . ' R A - '
The suspension or solutions for intramuschlar Injections may contain, together with
the active compound, a pharmaceutically acceptable carrier, e.g., sterile water, olive oil, ethyl
oleate, glybdls' e.g., propylene glycol and, if desired, a suitable .amount of lidocaine
hydrochloride.
30 The solutions for intravenous injections or mfusmns may contain, as a carrier, sterile
water or preferably they may be in the form of sterile, aqueous, isotonic, saline solutions or
they may contain propylene glycal as a parrier. '
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m xture was evaporated to dryness under vacuum and the residue extracted
with ethyl acetate (AcCEt) and water. The organic | ayer was separated,
dried over sodiumsulfate and 15 evaporated to dryness. The resulting raw
material was triturated with diethyl ether to give 13.7 g of the title
conpound W9 MO solid. LCMS: R 5.6; [MH' 312. FEEERDHEST1020
5-tert-butyl 1-ethyl 3-[(4-norpholin-4-ylbenzoyl)amno]-1

H-t hi eno[ 2, 3-c] pyrazol e-1, 5- di carboxylate Oxalyl chloride (20.2 nL, 231
mmol ) was added to a suspension of 4-norpholin-4- ylbenzoic acid (7.98 g,
38.5 mol) in dry dichloronmethane (DCM 210 nmL) and di nethyl f or mam de ( DVF,
"0.04 nmL). After refluxing the mxture for 6.5 hours, volatiles were 25
careful ly renoved under reduced pressure (taking up the residue three tines
with toluene). The resulting 4-norpholin-4-ylbenzoyl chloride hydrochloride
was added portion-WiFsERPPIOEBOIREY GoBAholrasen ovith dliks Fetisi sAMBRUNG- ter t - but y|
1-ethyl 3-ani mﬁﬁdcbmlhﬁliﬁméﬂab&-cﬁir@yé@z.@dcea BuittBr- pd&le@@érm@wbiad@ly&@eﬁylgwe 19.3

nmol ) in dry, (23.2 L, 289 mmol), wunder stirring
at 5C, The res t| n gﬁ%gtgﬁgﬁ%%xa%?c@%rred for 20 hours at room

tenperature. 30 304 ﬁnewtqj@wa'h@tr%me RIES®t ingeftionihodiapiumenyiiiatipoieat e wer e
t hen addeds t ot tHedoliv@acixboples and ddwghen. t he organi c | ayer was separated, washed
with brine, dried over sodium sul phate and evaporated. Purification by
chromat ography (DCM / ethyl acetate 7%)? ave 4.05 g of the title conpound.
LC-MS: Rt 7.2 [MeH + 501. 26 WOIEGH) z‘i‘gfﬁcﬁéﬁ‘/ EP2005/.001021 By oper at i ng
i n an anal ogous waye GfavifgyHALE arcthion grabuded inttheantalyis di-tetdoybouBdsang speeifiek-

t hi eno[ 2, 3- C]IPWe%?me‘ﬁc ol SRIROKIRRE ki Ve RRPTERLE1 S AEk}N] O 1 de

derlvatlve t he % s were thus' prepare

1-ethyl 31 %[i‘"(%mf%‘f-‘ﬂ ”*18 W%%'“ﬂ%ﬂ*}%@ﬁ?@ﬁ%ﬁi'%&f’% H- t hi eno[ 2, 3 5
c] pyrazol e- 1,!5-M8 Methodxy| at e; 5-tert-butyl 1-ethyl

3-[(4-fl uorobenzowpl@ms%]s pdricnddUne\@kidrs X3 RY 1@ xesolmm%s ﬁlﬂn;g&rupmxw ate;

5-tert-butyl 1- eth | car bon

3-c] pyrazol e:'£""8-? a&eéis %B%Pi.?esys%@ BLPRY W%ﬂjf’yﬁgg %?’f‘l el ée?elct" 2t ehy|

H pyrrol - 2-yl Mteram@ﬁ@rmd] é%srmef)?-qmaq-‘l-lnowireﬂii@[sgecgom%?rpwam%ﬂ @lihlaﬁel@htrmranoxyl at e;
5-tert-butyl Esﬁfoh%urce Mobile phase A was ammomum acetate 5 mM buffer (pH 5.5 with acetic acid

3-(2- furoyla § % razo [Jg grt- but yl
1-ethyl 3- ({ Ot nltnlE E# anaolélcgt?tl(ej ﬁés \1.1 S wa(te eto(SutrC[ﬁ L&{J%gﬁo %Ju_antl_i[opmot ﬁo[ 2 3-
90% Bin§ mmutes hold 90% El 2 mm V detectlon at 220 nm and 254 nm, Flow rate 1
ml/min. [njection volume 10 pi. Full scan, mass range from 100 to 800 amu. Capillary voltage
was 2.5 KV, Source temperature was 120°C; Cone was 10 V. Retention Times (LC-MS Rt)

20 are given in minutes at 220 nm or 254 nm, Mass are given as m/z ratio.

Example 1
4-Cyano-5-(methylthio)thiophene-2-carboxylic acid

Aguecus sc_;diunﬁ hydroxide {20% w/w solution, 9 mL} was added to a solution of ethyl

25 4—cyano~5-(methylthio)thiophane—Z-—éarboxyIate (10 g, 44 mmol) in 1,4-dioxane {100 mL) ai
5°C. ' '

After stirring for 4 hours at room temperature, water (500 mi) was added to the
reaction mixture and the pH was adjusted {o about 2.5 by adding 2N so!utidn of agueous
hydrochloric acid. A white solid was separated by filtration, 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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c] pyrazol e-1, 5-di carboxyl ate; 15 5-tert-butyl 1-ethyl

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

t hi eno[ 2, 3-c] pyrazol e-1, 5-di carboxyl ate. Exanple 8

1- (et hoxycar bonyl ) - 3-[ (4-nor phol i n-4-yl benzoyl )am no] -1

H-t hi eno[ 2YB2e9p89492% 0l e- 5- 20 car boxylic acid hydrochl BFTERB2085HUEPRL- hyt y|
1-ethyl 3-[(4-norpholin-4-ylbenzoyl)am no)-1 Hthieno[2, 3-c]pyrazole-1, 5-
di carboxylate (4.05 g) was added to a solution of hydrochloric acid in

di oxane (88 nlL, 4N solution). The resulting m xture was stirred at room
tenperature for 72 hours. Afterward, volatiles were renoved by evaporation
under reduced pressure and the residue triturated with 25 diethyl ether,
filtered, extensively washed with diethyl ether and dried under vacuum at
400C to give 3.4 g of the title conpound, used in the next step w thout
further purification. LGMS: R 3.1; [M-H + 445. By operating as above
reported and by starting fromthe sui tBMainglei2nt er nedi at e conpound, the

fol | owing der Itmlbwﬁécmse .ﬁ&ﬁ*l@&%ﬁ wengrzeca% ate30
1- (et hoxycar bonyl) - ) benzoyl ] am n

BF g Fr azin }-‘1

Ht hi eno[ 2, 3- c] pyraZbfue & 65@5‘6‘%’&%‘@ thigh hlf?prf‘ﬂ??%&%rm’%'ﬁ (2.0 g, 10 mmol),
1- (et hoxyca?r b ovepty)trir@stify(adohilru oinaide (2225yal ) Cammaiio fertButyl bromide (54 mL 480 mmol) and
H-t hi eno[ 2, 3- C;]nnwr@z 9J>t§ssﬁm<a@rb9w hé ?%26@%%1) ;rZJmé/?na%&Qé{d%ﬂ@ﬁ% was smfdl

PCT/ EP2005/ 001 car bony
H-t hi eno] 2, 3- Cﬁ é%PaQO E & rBgw mg&r{edwas tﬁut w¥h ethyi acetekle 480 mi

1- (et hoxycar bovaghgd-vth (A/F(eiﬂlmvlhjpwerlvaHdW repdvaporsied undertyetugdd reaseunoio-olve a
H-thieno[ 2, 3-re&hRWHREAR p'ﬁnffé&%b%bbln'at@gré&%detué\t Linyl acetate / n-hexane 3.1) thus

aglefjhoxyca (ponwekhng?ﬁ (g Df{het,géléo%ggugg) ieno[ 2, 3-cj pyr azol e-5-carboxylic

1- (et hoxycar bd-ﬂyflﬁ? RYT(4 M“Iﬂ( B5Gret hyl pi per| di n-4-yl )oxy] benzoyl }anmino) -1

H-t hi eno[ 2, 3- cj pyrazol e-5-carboxylic acid hydrochl ori de;

1- (et hoxycar bonyl ) - 3- ({ 4- [(4 met hyl pi (Bxempleld- 1-yt ) net hyl ] benzoyl } am no)-1
H thieno[ 2, 3-gkBY %&Eﬁo-ﬁ(rﬁ&ﬁﬁ&)&%w)ﬁmﬂﬁb% ﬁyﬂsm{eorl de. 10 Exanple 9 ethyl

5- 1-nmethyl -1 -phenyl eth n-4-yl benzoyl ) am
no}[(l I—I—th’iyeno[ZI,o E’?{‘B’ﬁ ﬁgbﬁ)ﬁg’”iyp'j‘@’ﬁnﬁgﬁrp%/t t@")}ﬂn Wn'g'rcg’bﬁ’fy!a@uﬂﬁy&ms Re {1) 43
g, 10.6 mmol ) ,mel) deloseszdt4 b.a2dh minoj i dihethy!liBm@mide §100etl) aume stmpl @t @A um

tetrafl uor Obort@fh&ra(tJB%U‘lG FoufkO T redlorPmifiiiwas thkn b&U- &MY GRNWARNMbI mBrdnti4-

extracted with ethyl acetate. Organic layer was washed with water dried over anhydrous
sodium sulfate and evaporated to dryness to afford 1.5 g of the title compound. '
20 LC-MS: Rt 8.2; [M+H]" 288.

Example 4

'tert—b‘utyl 45-cyano-5-hydr_azinothiophéne-2-carboxylate
' A mixture .of tart-butyl 4-cyano-8-(methylsulfonyl)thiophene-2-carboxylate (2.0 g, 7.0

25  mmol) and hydrazine hydrate (1.7 mL) in methyl alcoho! (30 mL) was stirred at 6ﬁ°C for 2
hours. The reaction mixture was diluted with ethyl acetate (100 mL) and washed with water.
Orgarnic layer was separated, dried over anhydrous sodium sulfaie and evaporated, Through . .
chromatography purification (n-hexane/ethyl acetate 3:2), 1 g of the title compound was thus
obtainad. | |

30 LC-MS: Rt 5.6; [M+H]" 240,

Example 5
tert buty! 3-amino-1H-thieno{2,3-cjpyrazole-5-carboxylate

A mixture of tert-butyl 4-cyano-5-hydrazincthiophene-2-carboxylate (1.0 g, 4. 2 mmol)
35  and hydrochloric acid (0.7 mL of a 37% soiution) in methyt alcohol (15 mL) was stitred at room
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mor phol i n- 4-yl benzoyl ) am no] - 1H-t hi eno[ 2, 3-cj pyr azol e- 5-carboxylic acid
hydrochloride (3.40 ng, 7,07 nmmmol) and N, N -diisopropylethylamne (12.1 mi,
7.07 mmol) in 80 nL of dinethylformam de was stirred at roomtenperature '
for 20 hours. Afterward the reaction mxture was diluted with water and
ext r act edWft Ip5/QTHERI or omet hane. Vol atil es were renovedP@EP2G/8WAhor at i on
under reduced pressure and the residue was triturated with ethyl acetate,
filtered, extensively washed with diethyl ether and dried under vacuum at
40C, to give 3.7 g of the title conpound, used in the next step w thout
further purification. LCMS: Rt 6.8; [MtH ' 562, By operating as above
reported and by starting fromthe suitable internediate 25 derivative, the
fol |l owi ng conpounds were anal ogously prepared: ethyl

3-[ (4-nor phol i~ 4- | )2 -o-{[(1-phenyl | opr.opyl:) ani car bonyl } -
Lo B RN AT ke bk FCPYEF Y 081204 2 A5l o)
R) - 1- (4-f | uor S3FeR i) et #appQuaRPIHGT @gﬁos@mﬂcyrbmaﬁ Bromtit (55 ap separated, dried

él F(enzoyl )ﬁn} Ia@e]raﬂhyhiomsmo&mfﬁslﬂfaﬁ-aﬁ@j Wﬁc?a?fﬂ(tﬁai)ford @a% bmfelytlnat:@r;nplom. et hyl bonv]

-[ (4-nor phol i, p3 A« e m no) - 5- (1R) - 1- phen ro j am no}car bon -
1 Hthieno[2, é’?é’fgpélrhggwglgﬁgar boxyl ate; et hyl Preny propy’] } . a
3-[ (4-norpHol i n-4-yl benzoyl) am no] - 5- %g | 3 JT g) - 1-phenyl - 2- pyrrolidin-1-
yl et hyl j am nb} carbonyl)-1 Hthieno[ 2, =5 razol e-1 -carboxylate; 28 WO
2005/ 074922 PERERZPISHDDIBRMo-1H thipho[B3-Elovraznis-phrdicanhoxidagd benzoyl )

«m R'O] - SE (2 { g( 1°9)- Rscsri.'mp ?pémyncmlsrae%mana@heiwhhle,tsiwldﬁdﬂ iNR-aR360aRN lal)m-,leq
ieno[ 2, 3-¢ raz -1-car boxyl at e; -1 (4- ro oyl)a
no] - 5 { L( 1. phihy %5 cTesir S50 g’manw‘@’éér s r%%iflﬁ”-*y;f it R NGz
i eno[ 2, 3- Clppypggqyyl@te 1204y @Q)’,?(Vmg}ﬁ end dEsoen[o[anthylamine (DIEA, 51.5 mL, 301 mmol) in THF
?h [ (4- 1E Izugr oi)mz L), Jndimitaiirg-the {ehb&?tuatbbmbenl,swh@nwmhhy tehadh Rad et Baryl }-1 H
ieno[ 2, 3-¢c -1-C ; : .
3-1(4-11 Uor obEHFOY g’ﬁ%%rﬁ%gﬁ Y g%p%inte"n??%r%%"&|‘T“%Pr?{af“ﬁ%g8%r°8*8‘r“@fi )-1 H
t hi eno[ 2, 3- c] ,W}.ﬁszxﬁqs@yqno BRXVess t@geré(@qqu and the residue éxtracted with sthyl acetate i
3-[ (4-fl uorobexpayl gnaniae] The oighdid Idppr Laglaepaysted? dpar bWk isBdivm |sulfald) and
ylethyl] afﬁ‘s”%&%r?ﬁ@ %'d)ynki?m'rgéa hefrond trizde R (/A< RluBeln A BRAHUNELE givEidW |

3-[(4-fluor obenzo%_ amnoj - 5- B 1T
R) - 1- (4- f | uor 8FHENYP FRPANTY 327103 T4 bonyl ) - 1 H
t hi eno[ 2, 3- c] p§MSzBl &5 [M+¢#raddxyl at e; et hyl
3-[(4-fluorobenzoyl)am no]-5-({[(1 S)-2-norpholin-4-yl-1-
phenyl et hyl ] am no}.car bonyl )-1 H-thi eng[ 2, 3-¢] pyrazol e-1-carboxyl ate; 15
et hyl , ELarﬁg:lge f
5-{ (1- et BY| - Fqshiauty) 1 sty (3-matphelinchylberagilpominol-{HrthidngBrioBmazolptl)sani no] - 1 H-
t hi eno[ 2, 3- c] piarBaBhAe | - car boxyl at e; | '
Ouxaiyl chloride {20.2 mL, 231 mmol) was added fo a sﬁépension of 4-'morpholin—4—
" ylbenzoic acid (7.98 g, 38.5 mmol) in dry dichloromethane (DCM, 210 ml} and
dimethylformamide (DMF, 0.04 th). After refluxing the mixture for 6.5 hours, volatiles were
25 carefully removed under reduced pressure (taking up the residue three times WEth'toluené).
 The resulting 4-m0rph_6lin—4-ylbenzoyl chloride hydrochloride was added portion-wise {in about
0.5 hours) to a suspension of S-tert-butyl 1-ethyl 3-amino-1H-thieno[2,3-clpyrazole-1,5-
dicarboxylate (8.0 g, 12.3 mmol) in dry DCM (200 mL} and pyridine (23.2 mL, 289 mmol),
under stirring at 5°C. The resulting suspension was stirred for 20 hours at room temperature.
30 300 mbL 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 chromatdgraphy (DCM / ethyl acetate 7:3) gave 4.05 g of tha title

compound.
LC-MS: Rt 7.2; [IM+H]" 501.
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et hyl 3-[(4-fluorobenzoyl)am no]-5-{[(1-phenyl cycl opentyl)am no]carbonyl}-1
H thieno[ 2, 3-c] pyrazol e-1-carboxylate; ethyl 5-({[(1
S) - 2- nor phol i n- 4-yl - 1- phenyl et hyl ] am no} car bonyl ) -3-[ (t hi en-2- 20

yl car bonyl ) am no] - 1Ht hi eno[ 2, 3-c] pyrazol e- 1- car boxyl ate; et hyl

5- {[ ( 1- neWAZPOSIOIRENY| et hyl )am no] carbonyl }-3-[ (thi en-PET@Pé@ﬁ/@Qiﬁ% )am no] -1

H thieno[ 2, 3-c] pyrazol e-1-carboxyl ate; ethyl 5-({[(1

R) -1-(4-fluorophenyl)ethyl]am no}carbonyl)-3-[(thien-2-ylcarbonyl)amno]- 1
H-t hi eno[ 2, 3-c] pyrazol e-| - car boxyl ate; 25 et hyl

5-{[(1- phenyl cycl opropyl ) am no] car bonyl } - 3-[ (t hi en-2-yl carbonyl )am no] -1 H

t hi eno[ 2, 3-c] pyrazol e-1| -car boxyl at e;

1- (et hoxycar bonyl )-3-((4- [(4 rret hyl pi perazi n-1-yl)nethyl ] benzoyl } am no) 1 H

t hi eno[ 2, 3-c] pyr |c acid dro eth

R) - 1- phenyl pr opy! ]Zéa)Yn%pﬁﬁ}r@aP BOATIESE VR ) bﬁf rﬁacg'lgcé{‘eggﬂf}l ﬁBT'”%ﬂﬁ- 30

t hi eno[ 2, 3- c] pendzdrlewszoledrfxtinagionats with Hid appropriate acy! chlonde derivative, the

5I §[(1bm%‘t |hf/| fohmm?aambcﬂﬁdmle)eamswpa@a bonyl } - 3- {[(1bm%'t hyl -1 H Eylrrol -

yl) carbonyl ] am no z car.box te. ethy

3-{[(1- met hyl - | H-5 tert y—t I?f%g%){é gne%@?Tegehz]%noy}l)%?zHﬂe lné{} ‘i%-thnénof?,a-

phenyl cycl 6pr@ib¥37?’)7'8'rh5r?dﬂa@aw ¢yl }-1 H-thieno[2, 3-c]pyrazol e-I-carboxyl ate;

29 WD 2005/ 074922 ﬁ@IbﬁWZ@&WaQQJfQ&&benﬂinmo] 1H-thieno[2,3-clpyrazole-1,5-

3- (2-furoyl amny %xﬁaté (1- phenyl cycl opr opyl )am no] car bonyl ) - 1 Hthi eno[ 2, 3-
c]pyrazolelcar ate; ethyl (2furoy|amno% 5-{[ (1- met hyl - |

- phenyl et hyl ) ami noﬁ"&%{P%ﬁ}ﬂhy‘ 31(“]*P"t3r|¥"-‘éf?6‘['3’23m'3‘2] 1Ethisncl2. 3redpyiagrla-1.8~ 1-¢ a rb
oxyl ate; .5 et tiydrboxylate;

5-{[ (1-metpyl - | -p@@g{hﬁﬁ Mh%@rum@hﬁ@m?ﬂw i-yl%f,&é;bn%m M{Bé!tn[gbpe“ din- 4-

yl ) oxy] benzoyl } am no razo et hyl
3-({4-[(1- metﬁ "HBPIBdCiUEPRIY R ) oxy] benzoyl.} ami no) - 5- {[(1- :
phenyl cycl opr opyl )@ﬁﬂt—mm]l ¢-athpSrigHuyoymidox thi-einn] 23-Qpicdzpiy &xirbwetylatzar boxyl at e;

et hyl 5-tert-butyl 1-ethy! 3-({4-[{1-methylpiperidin-4- b : -1H-thieno[2,3-
5-{[ (1- et hyI 'gﬁ\%l e{ Vz n% r%o] cearylggny ”3"’"‘? enzo(}am#g% hyl EF%er azin-1- 10

yl ) met hyl ] ben rﬁjE i h| enol[ 2, 3-c] pyrazol e-| - carboxyl ate; et hyl
3-({4-[ (41ret hyI p|5pter|t bpzyl ﬂr—eihywy{ﬂr)[melﬁylppb'ewzdrylbn}%&‘rﬂ]tmr)oylfaﬂ{lr[% 1H-

phenyl cycl opr a2 aepyebeastmawbitak. H t hi eno[ 2, 3- c] pyrazol e-1 - car boxyl ate.
Exanpl e 10 15

N- (1- net hyl - | - phenyl et hyl ) - 3-[ (4- nor phol i n- 4-yl benzoyl ) ami no] 1Ht hi eno[ 2, 3-
c] pyrazol e- 5-car boxani de (1) A suspenB@Bgledi et hyl

S-{[(1-methylt tetn@hﬁﬂa»fioewhyt@-mmmel}r&awbﬂﬁyﬁl)}amﬁroi Gmﬂwoptwd]wﬁazére 5-
20  carboxylic acid hydrochloride
S-ert-butyl 1-sthyl 3-[(4-morpholin-4—y]benzoy!)amino]-1H-thieno[z,3—c]pyrazole—1,5-
dicarboxylate (4,05 g) was added to a solution of hydrochloric acid in dioxane {88 mt., 4N
solution). The resulting mixture was stirred at room temperature for 72 hours. Aﬂemérdl
* volatiles were removed by evaporation under reduced pressure and the residue 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 nexi step without further purification.
LC-MS: Rt 3.1; [M+H]" 445,
By operating as above reporied and by starting from the suitable intermediate
' compound, the following derivatives were analogously prepared:
30 1-{ethoxycarbonyl)-3-{[4-(4 ‘—methylpiperazin-‘l -y[)benzoyl]amino}-‘l H-thienc[2,3-
c]pyrazole-5-carboxylic acid hydrochloride;
1-(ethoxycarbonyl)-3-[(4-fluorobenzoyl)amino)- 1H-th|eno[2 3 c]pyrazoie 5-carboxyhc

. acid;
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yl benzoyl ) am no] - 1Ht hi eno[ 2, 3-c] pyrazol e-1 -carboxylate (3.71 g, 6.6 mol)
in nmethanol (MeOH, 70 m-) and triethylamne (TEA 7 nmL) was stirred at 700
C for 5 hours. After 20 evaporation of the solvent under reduced pressure,
the residue was taken up with DCM and washed with water. The organic | ayer
was separ F8AMEIPBI over sodium sulfate and evapor at @GI/EPOFMG10HL | on by
chromat ography (DCM/ MeCH 47:3) gave 2.8 g of the title conpound. LC Ms:
Rt 5.70; [MtH]"~ 490. 25 By operating as above reported and by starting from
the suitable internediate derivative, the follow ng conpounds were

anal ogously prepared: 2)

3-[ (4-nor phol i n-4-yl benzoyl ) am no] - N- (1- phenyl cycl opropyl ) -1 Ht hi eno[ 2, 3-

c] pyrazol e-5-car boxam' de LCGMs: Rt 5.5; [ MtH 488; 3)

N[ (1R)- 1(4f|uoro eth hol i n- 4-yl benzoyl ) ami no) - 1H-t hi en
o[ 2, 3- 30 c]pyrazol %%éﬁ'ki’ﬁ'ﬁl”ﬁ%z[yéﬁbwf ol- %H@‘e“‘%/%/ﬁﬂfwa 8- 1)
3-[ (4- nor phol rmbdkylylabenzoyl )am no] - N-[ (1IR) - 1- phenyl propyl ] - 1H-t hi eno[ 2, 3-

c] pyrazol e- 5- car box %ﬂr@arbdﬁ -1 n@thyﬁ‘rkﬁpyrrﬁlwﬁlza“’boﬂﬂﬁmmé}hHthleno[z 3-
3-[(4- m)rpholln4%benzo %mno- _

S) - 1- phenyl - 2SBYFPBITGIPRC 8%t hyl | - 1 H-
t hi eno[ 2, 35 c] pyr azblegoScabanbbkErfirdgaming@ Mseri, 34)] pSﬁZCﬂd\mwboxsﬁidEmd 30 WO

2005/ 074922 PCTI EPR Qn@;éy@éﬂﬂ@n )13 {‘ﬁ? -met lplperldm 4-yl)oxy]benzoy}amtno }-1H-thieno(2,3-

3-[(4- rmrpholln 40% by bxgc g S) - 2--nor phol i n-. -yI-1 phenyl ethyl]-1
H thi eno[ 2, 3SR BIPFEI°RY P%‘?S&"&H e LG-Ms: Rt 5: [MeH ' 561 7)

3- [ (4-f | uor obenzoyl-jetakyersponip-§-d4- ﬁﬁ@ﬁ%'@gﬂt@z@drwp@ﬂhsﬂbiﬂ%ﬂ}ﬁhieﬁd[‘|2 3-cj pyrazol e-

S5- car boxani deiendtf;s Mpyraddle- S'iagaoxyild\ébtd]h#dré%bndé 8)
3-1(4-fl ugg obenzoyl ) am noj - N- (1- et hyl - 1- phenyl et hyl ) - 1H- t hi enol[ 2, 3-c¢j pyrazo

| e-5- carboxam de; LC-MS: R 6.1; [M:H'"' 423; 9)
3-[(4-fl uorobenzoyl)anino] -N-[ (I R) 1- mﬁl—gpropyl ] -1H-thieno[ 2, 3- Cj pyrazol e-
5- car boxam dethyil5&H MoethiRt1-hetylethiahfino]cb2ainy!]1-0)(4- morpholm-4-y|benzoyl)am|no]-

3-[(4-fluor obmmgkz%rglmgzo}él-1[c(a;b§)(wgtephenyl 2- pyr roli d| n- 1- y) et hyI ]-iHthien

o[ 2,3- 10 cj pyrazol e-5-car boxam C- M5; {_‘ %
3-[ (4-f | uor obenzoy? YRR -NMyeiRg (143 4. f1Pl§o‘i”'8E9hejr19 )b@'tZHWﬁO' 1I¥‘HT1 &nol 2, 3-
c] pyr azol es 5- easrmhyannte; ter&flubdSoord GBBY, J40hd[10.6 4ind)), L@)hoxycarbonyl)-3-{(4-

3-[(4-fl uorobg%mﬁhhm&m amlim%.er%p%d%;%néQcﬁa&@nclacmwxéh% 53]401""
t hi eno[ 2, 3-c] Bgrazo [C 5 13)

N- ( 1- et hyl - | - PheAdl pﬂ"B‘ﬂ)yF’)d g”ff%“ﬂ?ﬂf?%ﬁ@ﬁﬁoﬁ Rl nt no‘% fﬁ"f h’Pe‘?Po[”i‘ & c] pyrazo
| e- 5- car boxadingibylfolr@mME: waRtstigad7at rdi-tdiperdrt; for:]_Z[) hours. Afterward the reaction
3- [ (4-f 1 uor obgpzAMl=k AAUith Matbrland BRAKESYEH RRBRIhne! VhidifE @8R LnadadiyPyr azol e-
S 20  evaporation under reduced pressure and the residue was triturated with ethyl acetate, filtered,
extensively washed with diethyl ether and dried under vacuum at 40°C, to give 3.7 g of the title
compouhd. used in the next step without further purification.
LC-MS: Rt 6.8; [M+H]' 562. . ' _ | |
By operating as above reported and by starting from the suitable intermediate
25  derivative, Athe following compounds were analogously prepared: ) '
ethyl 3-[(4-morpholin-4-ylbenzoyl)amino]-5-{[{1-phenylcyclopropyl)amino]carbonyl}-
1H-thizno|2,3-c]pyrazole-1-carboxylate; ‘ :
ethyl 5-({[(1R)-1-(4-fluarophenyl)ethyl]lamino}carbonyl)-3-[(4-morpholir-4-
ylbenzoyl)aminé]-1 H-thieno{2,3-c]pyrazole-1-carboxylate;
30 - ethyl 3—[(4—morpholin-4-ylbenzoyi)amino}-5-({[(‘lR)—1~phenylpropyl]amino}carbonyl)—
- 1H-thieno[2,3-c]pyrazole-1-carboxylate;
ethyl 3-[(4-morphalin-4-ylbenzoyl)amina]- 5 {{[(18)-1-phenyl-2-pyrrolidin-1-

ylethylJamino}carbonyf)-1 H-thteno[z,3—c]pyrazole-1—carboxylate,
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carboxam de; LC-MS: R 6.5; [MrH ' 449; 15) N[(1

S) - 2-nor phol i n-4-yl -1-phenyl ethyl]-3-[(thien-2-ylcarbonyl)amno]-1 H 20

t hi eno[ 2, 3-c] pyrazol e-5-carboxam de; LC-Ms: Rt 4.55; [M-H] + 482; 16)

N (1- et hyl -1 - phenyl et hyl )-3-[ (thi en-2-yl car bonyl ) am no] 1H-t hi eno[ 2, 3-

c] pyrazol e-5-carboxam de; LC-MS: Rt 5.64; [MH' 411; ia‘[ﬁf’

N-[ ( 1R) - 1WA 205089 %0henyi ) et hyl]-3-[(thien-2-ylcar bony PSBEPHE 483 hi enof 2, 3
- c] pyrazol e-5-carboxanm de; LC-MS: Rt 5.63; [MrH:' 415; 25 18)

N- ( 1- phenyl cycl.opropyl)-3-[ (thien-2-yl carbonyl)am no] - 1H-t hi eno[ 2, 3-c] pyrazo
| e- 5-carboxam de; LC-Ms: Rt 5.43; [MtH' 409; 19) N[ (1

S)-1- phenyl 2-pyrrolidin-1-ylethylj-3-[(thien-2-ylcarbonyl )am nolj-1 H

t hi eno[ 2, 3-cj pyrazol e-5-carboxam de; LC-Ms: Rt 3.83; (MH ' 466; 20)

N-[ (1R) - 1- phenyl pr opyI ]-3-[.(thien-2-ylcar bonyl ) am no] - 1H-t hi eno[ 2, 3-cj pyrazo

| e- 30 5-carboxani ggy sl@¥BhoiRie-yReLy)abMbt- (g & +dmodidin-4-yl-1-
N- (1- et hyl -1 - phen JH nM%O e ga%ﬂ i ;m% ’?/ﬁ)lt:arbonyl]amno} 1H

t hi eno[ 2, 3- c] BYFHS Y'EmS‘X}E%{P%% i gl E@PW%Z"' °a?°§flﬁte [ MrH ' 408; -22)
3-{[(1- net hyl - 1H pythyl 64[(4-ﬂuqydbem0idbrmy1b]}5aﬂtﬂ “nognyidclofrophamiyd] ttayﬁohsd}pﬂn-bpyl )-1H
t hi eno[ 2, 3-c] @ygn c%%éz@@{, bpeamide; LG Ms: Rt 5.57; [MrH ' 406; 31 WO

2005/ 074922 PCTI k1 _ﬂ‘éoﬁ%ewﬁ %‘BP](")%% TneTylﬁ-p[hﬁ?yg%lﬁa@"@lcéTwp é§0| e-5

3- (2- f ur oyPani no) - f¥
car boxam de L@iduE2, BRﬂpy@ZdDw cfridghkitel 393; 24)

3- (2-f uroyl ani no) - dinf 4 Hﬁﬁ&?dbbnz%ylﬂﬂﬁﬂysl@hmh DrbbianRicdglpyr azol e-5-

car boxam de L% I\/Etr%SRLD z% % L 3 5

N (1- et hyl - leﬁo yI 'R qe) 39, F[ 1- et hyI p| peridi n-4-yl)oxy] benzoyl } am no)

-1 H thi eno[2 3- c?tbg}ﬁ—&ﬁﬁwcgnbsnzewamm]aw[ﬂél 1-pieniB:pyRelidi®l-76; [ MH ' 518; 26)

a ({ﬁ [(1[12*65 méihmamwcdwwmwkh)eem]aiawa@)eh)@%m)teN(1 phenyl cycl opr2 %)yl) 1
t hi eno c] py de M

N- (1- et hyl -1I-- phen%/t e gﬁ@%%?%ﬂfﬁgb%%%ﬁ h?éh@%yléw%?rﬁo benzoyl }am

no)- 10 1 I—I—tm"?@%[?%@%ﬂ""'p&@é@& :5- car boxami de; LC- MS 3.8 [MH" 517;

28) © ethyl 3-[(4 —fluorobenzoyl)ammo} -5-({(18)-2-morpholin-4-yl-1-

3- ({4-[(4- et gyénwe i Berdsny]- IR ERYL L OGRZRKL ) AL ARls - (1-phenyl cycl opr opyl)
-Ex:lrrlp;ll- tehllin(iS "¢ tﬁ% 5-{[(1—ethyl 1- phenylpropyl)ammo]carbonyl} -3- [(4-f|uorobenzoyl aano] 1|_l£|
“tert-butyl | - [ #higpd2 Gelphrpiqe-peraxiiate; | - yl ) benzoyl | - 3- {[ 4- (4- et hyl pi per azin-1| -
yl ) benzoyl ] ani no} - ém,}rlai(lahmgn’zoﬁaﬁhaysr{ﬂzsde%yséjcseén?mac@aa%o%ahyI chlori de.
(11 L, 127 m[‘ﬁeéz rﬁlge,‘d Lo & suspension of 4-
met hyl pi per az il ﬁ%é ol @R (4.62 g, 21 mmol) in DCM (150 nl) and DMF
(0.15 nl). ethyl 5-({{(18)-2-morpholin-4-yl-1-phenylethylamino}carbonyl)-3-{(thien-2-
20 ylcarbonylyamino]-1H-thieno[2, 3—c]pyrazole-1—carboxy1ate'
ethyt 5-{{(1- methyl-1 -phenylethyl)amlno]carbonyl}~3 (thlen-Z—yIcarbonyl}amlno] -1H-
thiena[2, 3-clpyrazole-1-carbaxylats; .
ethyl 5-({{(1R)-1 (4—f|uorophenyl)ethyi]amino}carbonyl)-3-[(thien-2—ylcarbo_nyl)amino]—
. 1H-thieno[2, 3-Clpyrazole-1-carboxylate; T
.25 © ethyl 5-{[(1-phenylcyclopropyljamina] carbonyl} -3 [(thlen-z-ylcarbonyl)ammo 1-1H-
thieno[2, 3~c]pyrazole-1-carboxylate; :
1-(ethaxycarbonyl)-3 ({4-[(4-methylp|perazm 1—yl)methyl]benzoyl}ammo) ~1H- .
thienof2,3-clpyrazole-5-carboxylic acid hydrochloride; -
ethyl 5-({[{1R)-1-phenylpropyljamino}carbonyl)-3-{(thien-2-ylcarbonyliamino}-1H-
30 thieno[2,3-clpyrazols-1-carboxylate; ' ' ' |
ethy! 8-{[(1-methyi-1 —phenyiethyt)amino]carbonyl}-s-{[(1-meihyl—'! H-pyrrol-2-
ylicarbonyllamino}-1H-thieno[2,3-c]pyrazole-1-carboxylate; '
sthyl 3-{[(1-methyl-1H-pyrral-2-yl)carbonyljamino}-5-{[(1-
phenylcyclopropyllaminolcarbanyl}-1H-thieno[2,3-clpyrazole-1-carboxylate;

29



After refluxing the mxture for 6.5 hours, volatiles were carefully renoved
under reduced 20 pressure (taking up the residue three tines with toluene).
The resulting 4-(4-nethyl pi perazin-1-yl)benzoyl chloride hydrochl oride was
added portion-wi se (in about 6 hours) to a suspension of tert-butyl

3-am no- 1M 0p/ERYL 2, 3- c] pyrazol e- 5-carboxyl ate (0. 62PGI/EE20&/061081 ) in dry
DCM (80 nL) and pyridine (3.1 nL, 39 mmol) under stirring at 5C. The
resul ting suspension was stirred for 72 hours at roomtenperature. 300 nL 25
of aqueous sodi um bi carbonate were then added to the reaction m xture and
the organic | ayer was separated, washed with brine, dried over sodium

sul phate and evaporated. The residue (6.2 g), a mxture of the title
conmpound, of 4-(4-nethyl pi perazi nin-1-yl)benzoic acid and of 4-

(4- met hyl pi perazi ni n-1-yl)benzoi c anhydride, was used in the follow ng
exanpl e without piit HH&lweyiEmno)-Sdl( ey IRy Fming per bl 0026001021

Exanpl e 12 t egpyrdukyicaBotiat: (4- met hyl pi perazi n-1-yl)benzoyl ] am no}-1

H-t hi eno{ 2, 3- c] pyr B-h- Q%Y T X1 i ned >scribed in
Beamplo 11 (6.2 ) thser PR A RS R R R BB L
stirred at rofRTERPSERENEE for 16 hours, Then, the solution was evaporat ed
and the residue washypiitiretch-fyhehigighantiu]arat g @ghymany@pesiind-ca gel (DCM /

cormound as o SR RNk e ARl ee B ), 10,001 08 Exanpl e 13
3- [ 14- (4- met hy| pi p&P4 'f{‘h'[(k%‘gﬁ'%@f@%‘§1y'f°éﬂf’?’i’6§yﬂi’iﬂlﬂ‘E)ﬁi{ﬂ‘lo[ 2, 3-c] pyrazol e-5-carb
oxylic acid phedyiaychdrenyl)abenoicartomii}tiHehiefo[ 2t 3eniiyraleei¢--barboxylate; ' |

3-{ [ 4- (4- et hyl pi pafeZiRxdryl L RRRAEYhA-AERRbs A dhiene] Ridrazin1- _
i 3¥2ﬁ§°'<§%5}1ﬁ?*&3®%5%§% n%}-ﬁ%w%%%ﬁ-%@%E?@%ﬁ%@r oy temper atur e Aft or

om tenperature. Afterward,
vol ati | es wer e. reradwed{bli4-eethyprreszindryuettidbenzevtteried-5di(essur e and t he resi due

was triturate b ~ - . i .
white solid. ﬁ’é%‘é?"jﬁ"“’i?mﬁ%?’” i Hgﬂ'w[g%eﬁ%égﬁgﬁﬁatﬂl the Conpo_u nd.as @
N- (1- net hyl - 1- phenyl et hyl ) - 3- ([ 4- (4- net hyl pi perazi n-1-yl) be nzoyl]am
no}-1 H-thieno[2,3- c]pyrazol e-5-car Es2mpEA2 (29) To an ice-cool ed
suspensi ons of N3t-hbthyl(tdehaRiiéti) P3-Remazhhbinle-yibdnaemamino)- airRapfz BH-
c]pyrazaole-5-carboxamide (1)
‘ A suspension of ethyl 5-{[('1-methyl-1-phenylethyl)amino}carbonyl}~3-[(4-rﬁorpholin-4-
ylbenzoyl)aminol-1H-thieno[2,3-Clpyrazole-1-carboxylate (3.71 g, 6.6 mmal} in mathanol
{MeOH, 70 mlL) and tricthylamine (TEA, 7 mL) was stired at 70° C for 5 hours. After
20 evaporatioh of the solvent under reduced pressure, the residue was taken up with DCM and
washed with water. The organic layer was separated, dried over sodium sulfate and
evéporated. Purification ‘by chromatography (DCM / MeOH 47:3) gave 2.8 g of .the title
. compound, ‘ ‘
LC-MS: Rt 5.70; [M+H]" 490.
25 - By operating as- above rprrféd éﬁd by starting from the suitable intermediate
o derivative, the following compounds were analogously prepared:
2) S-[(4-morphoiin~4—ylbenzoyl)amino]-N-(1-phenyicycl0propyl)-1H~thieno[2.3-
- ¢lpyrazole-5-carboxamide; LC-MS: Rt 5.5; [M+H]" 488, .
- '3) N-[(1R)-‘!-(4-ﬂuorophenyl)ethyl]—S-[(4—morphoiin-4—ylbenzoyl)aminc}?1H-thieno[2.3-
30 clpyrazole-5-carboxamide; LC-MS: Rt 5.6; [M+H]" 484, :
4)  3-[{4-morpholin-4-ylbenzoyl)amino]-N-{(1R)-1-phenylpropyi}-1H-thienol2,3-
clpyrazole-5-carboxamide; LC-MS: Rt 5.8; [M+H]+ 49ﬁ; ' _
5) 3-[(4—rﬁbrphoiin-4-ylbenzoyl)amino]-N-[(‘l S)-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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t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid (113 ng, 0.27 nmmol) and

N, N -di i sopropylethylamne 25 (2.1 nmol, 0.38 nL) in 3 nL of

N, N- di met hyl f or ram de were added, dropw se, 0.154 nL of ethylchl orofornate
(1.6 mmol ). After 20 m nutes, 1- nethyl-l-phenyl et hylam ne (0.302 niL, 2.1
mol ) was WOAMFTH22 he obtai ned sol ution and the react iP6A/ERROOSONIE2INAS
allowed to warmto roomtenperature. After 16 hours, the reaction m xture
was diluted with dichloronmethane and washed with an agueous sol ution of

sodi um bi carbonate. After solvent evaporation the residue 30 was taken up

wi th nmethyl alcohol (9 nL) and triethylamne (I nL) and stirred at 40C for 2
hours. The reaction m xture was then evaporated to dryness to give an oil,
whi ch was purified by flash chronatography over S|I|ca gel, using
d|chloronethane/nethanoll anmoni a. tian in nethy alcohol (93:6:1) as

eluent, ‘to afford the*¥4- ‘F'P’@hc%ﬁﬁ'BﬂﬁW' 5@'”%1’ ; Si%”@@P?“&“(YB&P“@H}@E)*W'HE VO
2005/ 074922 1' @FEA3-@005LEGLEDIxamdE: ITSHS: Rt SAMRET sgM-H] + 489. By operating as

above reported and 7pys. @4%&5&% ga.m]lmﬁ p§ésynﬁ,ﬁrab£%mm§,é%ﬁz'e.aép%razgé‘&' vative,
the foll owi ng co unds w%r g_g syprepr

3-{[ 4- (4- nethy‘faﬂing%’f*%?z% %? dhYEy 4 am no}- N[ (1 R) - 1-phenyl propyl]-1 H S
t hi eno[ 2, 3- €] pyr azd) ex-f-iparboxarmiecHNG WSthy!Rephdnyisthy|)-f Mdbo2 S0ByreBk)s-

3-{[ 4- (4- et hylpioR@fi@zidvs: Rl d. PaRaqydob:am no} - N-[ (1S) - 2-nor phol i n-4-yl -

Eginyg% hyI 1-1Ht hle?n?&gﬂuoroggngyyl gﬂ%lg(li]?\l [ﬁ R??Et%%%propyﬁ%—! Ifhleno 3 c]pyragole B’ 3 M+H]

3- ([ 4- ( 4- met hysafiopastidey LGS W%b@cﬁ'&y‘ﬂ)"am no}-N-[(1S)-1-phenyl-2-pyrrolidin-1
1 Oy |3§§ hylj - 1H-t hi enof 2,|@-tdrbenas ntnopN §as)boxkaR-oleyrofeitBytetity a8 thibved ' 558;
N-(1-ethyl - q pﬂpé’raz?le's'carb "fm e{j‘[czfn? £ idt [M+H1p47 erazi-n-1-yl ) benzoyl ] ani no)-1 H
t hi eno[ 2, 3-c] pyr azdﬂ)e-33 a‘PfW@iﬁ)W"L@ﬂﬂé'1 (RF'HOFQPhEF[YNmﬂPﬂWHSHEHOfZ@)

3-{] 4- (4- met hydypipas-azirboximitt; Loz Rk bami-ppi27N- ( 1- phenyl cycl opent yI )-1H

th 2, 3- iy 29;
3- I{[eZOE4 rretC]hs?/:)az%ez?’l ﬁq@&%ﬁm ng}/ﬁ ’fﬁr‘?\hﬁ’ 45”@%rwethgfopr opyl) 1H 15
t hi enol 2, 3- c] pYF @PV@?—B‘&PW %tﬁwﬂ'% MRt SiRi (Mt 14 4 [ MFHL® 501; 36)

3-{14- (4- met hyl pi peBazi( methylwkp)wbreflpzwwl:}MImmher&by[l)érﬂunﬂﬁthi@hﬁmyd];ﬂtabcyé-] -1 H

t hi eno[ 2, 3- ¢) YRR SRR CAMBOXAET. (6 MS: Rt 4.54; jMH' 489. Exanple 15 20
5-tert-butyl 1-ethy 7]

H- t hi eno['2, 3-c] pyr dlﬁ)oIséé%'"@"beﬂ'r"éww'l(h@@“yif%flfﬁegt%%{hﬁ%‘?[ﬁ%"H]EHVIOIfaE,ShI ori de
S am no- 10 1 h.;m?ﬁ%ag"ﬁi;?g;sgﬁ;%&ﬁg“' L S,ngb“gjq,',go aol) in dry
] 18 )-2- N thieR-29ftaBony ]-1
-EI-)E:I r(ei'ﬁPt ?L) tﬁ‘eno[zztw’—rﬁijyrazole 5—cargoxamldz(i.c%\/l48 Q‘x’ ygb {I\%-i-H%I under stirri ng at 20C.
' 16)° N~(1-methyl-1-phenylethy!)-3-{(thien-2-yicarbonylyamino]-1H-thieno[2, 3-
c]pyrazole -5-carboxamide; LC-MS; Rt 5.84; [M+H]" 411; :
17) N-[(1 R)-1-(4-fluorophenyt)ethyf]- -[(thlen -2- y!carbonyl)amino} 1H- th:eno[z 3-
clpyrazole-5-carboxamide; LC-MS: Rt 5.63,; IM+H]" 415
25 _18) N-(1-phenylcyciopropyl)-3-[({thien-2-ylcarbonyl)amino]-1H-thienof2, 3—c]pyrazo!e-
5-carboxamide; LC-MS: Rt 5.43; [M+H]" 409; - . C
19) N-[(18)-1-phenyl-2-pyrrolidin-1 —yIethyi]-s-[(thien-z-ylcarbonyl)aminb]-1 H-
thieno[2,3-cjpyrazole-5-carboxamide; LC;MS: Rt 3.83; [M+H)" 466; '
20) "N-[(1R)-1 -phenylpropyi]-a—[(thfen—.?.—y]carbonyl)amino]—1 H-thieno[2,3-c]pyrazole-
30 S-carboxamide; LC-MS: Rt5.81; [M+H]' 411; -
21)  N-(1-methyt1-phenylethyl)-3-{[(1-methyl-1H-pyrrol-2-yhcarbonyllamino}-1H-
thieno[2,3-c]pyrazole-5-carboxamide; LC-MS: Ri 5.84; [M+H]" 408;
22) 3-{[{1-methyl-1H-pyrrol-2-yljcarbony/lamino}-N-(1 -phenylcyblopropyl)J H-
thienc[2,3-c]pyrazole-5-carboxamide; LC-MS: Rt 5.57; [M+H]" 406;
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25 suspension was stirred for 3 hours at roomtenperature. 300 nL of aqueous

sodi um bi carbonate were then added to the reaction m xture and the organic

| ayer was separated, washed with brine, dried over sodium sul phate and

evaporated. The residue was triturated wth hexane, filtered and dried at

40C under WMOAO0AT428 give 8.3 g of the title conpound. PAIZENBISORI021 [ MFH] +

464. 30 By operating as above reported and by starting fromthe suitable

intermediate derivative, the follow ng conpounds were anal ogously prepared:

ethyl 3-f (4-ch

| or onret 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 PCTI EP2005/ 001021

Exanpl e 16 1-(ethoxycarbonyl)-3-[(4-chl oronethyl-benzoyl)am no]-1

H-t hi eno[ 2, 3-c] pyrazol e-5- car b0xyl ic acid 5-tert-butyl 1-ethyl

3- [ (4- chl'or onet hyl 2BehZdyyamitard}(-pharyiehiberppf)dH3hiabByrirGkde-3:, 5- 5

di car boxyl at e cfBexdm@s LowS: Rdslednt@*aggol ution of hydrochloric acid in

di oxane (88 niL, 4 S s, stirred at 50C for

2 hours. Afterwar 3124 Qtzuff'mlfa"éﬁ?}\éggm%wfoov%”dgwXﬁE'BB?[%{]BW%?[?CFH reduced

pressure and géreoxaige KNSt R 496 B+Ed 385t h di et hyl ether, filtered,

gxt7 ensi v]gel tthatsh;edzw f14m-eléat-yhenbth@r3- @4;]{@1 -ElEthyBShekIVIL ) o¥yﬁﬁaﬁt a’%’?i? QG to give
g o e tl use w t hou ur

ur 11 cat i on. IOPE AR A HoHS Ex?ﬁsxgbn+ﬁi$9eth |

5- {[ (1- net hyl - 1- phehy$-64- NV‘I“'?@W‘WT%&W%@HW"}W ami Q%Ndhﬁbﬁwhﬂol@ryw)ﬂénzoyl ) ami no

]- 1 Hthi enofnd2elpykacl-@robraaddlaxys: aﬂataﬁﬁmmlnmsture of cunyl am ne (1.43

, 10. 6 mol 2- Iur nlum
?etrafl uor obz)r at e( #Qﬁn'%%w%%%i%yl)g%%&%% e ﬁ >¥yca enz ar'f?f"o[(4

chl or onet HY| - BeisgiR Py Aesie-orear °Pﬁ"‘é‘i‘ﬁ9[—cz"m§ & poid %I%Y'S car boxyl ic (2.88 ny,
7.07 mol ) - and N, 28) - B{{d-Bopétomyeatznyihamihgibént 8 2mind)N-A@héyeysabppinn - 150 nL of

di chl or onet ha A e 4 20 hours. Afterward the
RS2 Skl [re& @éar kDA%, LERR 28%%%@% 18 _ :

reaction m xture was aqueous ic acid 2N and brine,
and dried:-over sodium sul phate Vol.atiles were renmoved by evaporation under
reduced pressure and the residue was Examblgrated with di-ethyl ether,

filtered, jsexi®siy elmweim;#pmzm -glisehdoyh .s@mhﬁﬁeﬁﬂg.pgwaﬁgﬂtunggr vatClﬁgmt at
Xt step w u

?8& hte? glu\rllef P’Q:%f‘?"d’ﬁam‘ﬂg 1,{;&('11 6[23 n%f"%le gﬁg °"Vgﬁ§e Exanpl e 18

Oxalyl chloride . {11 mL 127 mmol} was added fo a suspension' of 4-(4-
methylpiperazin-1-ylbenzoic acid (4.62 g, 21 mmol) in DCM (150 mL) and DMF (0.15 mL).
After refluxing the mixture for 8.5 hours, volatiles were carefully removed under reduced

20 pressure (taking up the residue three times with toluene).

The resulting 4-(4-methylpiperaz|’n-1-yl)benzdyi chloride hydrochloride was added
portion-wise {in about & hours) to a suspension of tert-butyl 3-amino-1H-thieno[2 3-c]pyrazole-
5-carboxylate {0.62 g, 2.6 mmol) in dry DCM (80 mL) and pyridine (3.1 mL, 38 mmol) under
stirring at 5°C. The resultmg suspension was stirred for 72 hours at room temperature. 300 ml .

25  of agueous sodium bicarbonate were then added to the reaction mixture and the organic layet
was separated, washed with brine, dried over sodium suiphate and evaporated. The residue
(6.2 g), a mixture of the title compound, of 4-(4-methylpiperazinin-1-yl}benzoic acid and of 4-
. {4-methylpiperazinin-1-yl)benzoic anhydride, was used in the following example without
purification. '
30
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3-(4-Pyrrolidin-1-yl nethyl -benzoyl am no) - 1H-t hi eno[ 2, 3- c] pyr azot e- 5- car boxyl
ic acid (1- nmethyl-1-phenyl-ethyl)-amde (37) Pirrolidine (1.81 n_,.21.8
mol ), was added to a suspension of ethyl 5-{[(1-nethyl-1- 30

phenyl et hyl aninq%parbonyl}-B-[(4-chloronethyl-benzoyl)anino]-lk#thieno[2,3-
c] pyrazol e MQ 2Py ate (3.80 ny, 7.25 nmml) in 100 nECHEPWO§o0ehanol : And
the resulting mxture was stirred at 79C for 1 hour. Afterward the

vol atil es were renoved by evaporation under reduced pressure and the

resi due was purified by chromatography over silica gel (eluant 35 WO

2005/ 074922 PCT/ EP2005/ 001021 di chl oronet hane / nethyl al cohol / aqueous
ammonia 92:8:01) to give 1.2 g of the title conpound. LCMS: Rt 3.8;

[ MbFHf 488. By operating as above reported and by starting fromthe suitable
intermediate 5 derivative, the follo'Ag %quounds’mere anal ogously
prepared: 38) 3-(4-Morpholin-4-yl methyf= ylam no)-1 H-thieno[ 2,

3- c] pyr azol.e- 5terichutid i ¢-methylptrerazintiet) bsrizovilapinehii-thignfz 3 clpumézdis:5- LC- M5: Rt
4.4; (MrH' 604aB&ylate '

3- (4-Pi peridin-1-yl get hyl - benzoyl ani no).- 1Kt hi en 3-clpyrazol e-5-
carboxyl i ¢ aci d( 1- nﬁ%@%% 9%%%5%3?%&%%)‘”- g%”‘&"&ﬁ? Ee[cf%as k%(%j.“@tg NFP/%II{TS 502.
10 40) 5 mL) and TEA (8 mL) and stirred at room temperature for 16 hours, Then, the solution was
3-[4- (1 sopropykapbaeas R el ksidoe wae @it B liashHtntdtia@nebi, S=CliRdraz@ckr b-

car boxylic aci -met hyl = | - phenyl - et hyl ) -am.de: A 7o [MHl 1476, 41)
312 (L 15 o ox 3987 ARBR e o Ratey P e o sl .

c] pyrazol e-5- c§%82y| i c aci d(1-methyl -1-phenyl -ethyl)-amde; R 5.1; [MH"
552. 42) 3-(4- Muwsheh i.re 44ydm@e hyl -benzoyl am no) -1 H-thienof 2,

3-c] pyrazol,g-5- 15 carboxylic acid _ : .
[ 1- (3-fluoro-phenyl)-1-nethyl -et hyl ] - am . 5.4; [MHH' 522. 43)

3- (4- Mor phol i ngﬂ“gﬁ‘f'ﬁ‘éfthh'?'lpg'ﬁéh‘ﬁ@’QP%'H?WB'J“-'T}:I’!'f“Fﬂ'%'HB[?'Zc,]%’-r'i‘f-’j’l-%y"r“&?@r‘)é'-“ﬁ-c'd

car boxyl i ¢ aci tydrdehfatidé| uor o- phenyl ) -'1- net hyl -et hyl ] -am de; [ MrH * 522. 44)
3- (4- Mor phol i n- 4-yl Dyl - QY @Rl o) - - i.enql 5 17,00 ex 5 a_

car boxylic aci dR}%l-@’%‘&%o?ﬁ@ﬁ%@yﬁ@ﬁTr%tm&égtagﬁﬁgﬁie?zaﬂ!égﬁo? m‘%na%%z. 20
35) "4 La- [ 5o LSRRI PIBRER,BALoNy] CEPDABYPT EIHEEh BRI o5 CF b ol - 3

yl car banoyli} - betiney fidr 1pihpes sizpane tefnperatulzokfdrvad, avclptflest veard relngted| by esdperationRt 6. 6;

[ MkH " 603. -46)Jnd_er reduced pressure and the residue was triturated with ethyl ether to give 0.496 g of the
3-[4-(4-Fluoro<F|ger|d|n-l]¥I ,hhyl)-benzoylanlno]-lk}thleno[z,3-cpyrazo|e-5
- carboxylic alfief T@wﬁé?ﬁv7“3g§ enyl -ethyl)-anide; Rt 5,5 [MH4 520. 47)
3- (4- Pi per azi nkQ-Mpt Remhi45, Beniy 898.ani no) - 1H-t hi eno[ 2, 3- ¢] pyr azol e-5- 25
carboxylic acid (1-nethyl-I-phenyl-ethyl)-amde; R 4.6; [MH "' 503. 48)
3-(4-1mdazopl-- 1-yl met hyl - benzoyl am no). 1 '

H-thieno[Z? -c] pyrazol e- 5-car boxylic %§§m#§é%-nethyl-l-phen | - et hyl)-am de;
Rt 4.9; [ M:H ' N4Bmethyl-1-phenylethyl)-3-{[4-(4-methy!piperazin-1-yl}benzoyl]amino}-1H-thieno[2,3-

c]pyrazole-5-carboxamide (29) -

- Exarple 1

- To an ice-cooled suspension of 3-{[4—(4-methylpiperazin;1~yl)benzoyl]amino}—1H—

. thienof2, 3-c]pyrazole-5-carboxylic acid (113 mg; 0.27 mmol} and N,N'-diisapropylethylamine

25 (2.1 mmol, 0.38 mL) in 3 mb of N,N-dimethylformamide were added, dropwise, 0.154 mL of
ethyjchloroformate-(f.a mmol). After 20 minutes, 1-msthyl-1-phenyl-ethylamine (0.302 mL, 21
mmol) was added to the obtained solution and the reaction mixture was aliowed fo warm fo

room temperature, After 16 hours, the reaction mixture was diluted with dichloromethane and
washed with an aqueoUs'sofution of sodium bicarbonate. After solvent evaporation the residua

50 was taken up with methyl aiéohol (9 mL) and tristhylamine (1 mL) and stirred at 40°C for 2
hours. The reaction mixture was then evaporated to drynass to give an oif, which was burified

by flash chromatogréphy over silica gel, using dichloromethane/methanol/ ammonia 7N
solution in methy! alcchol (83.:6:1) as éluent,: to afford the title compound as a white solid (81

mg).
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49) 3-(4-Thi azolidin-3-yl met hyI benzoyl am no) TH T hi eno[ 2 3 c] pyr azol e- 5-
carboxylic acid (1-nethyl-1-phenyl-ethyl)-amde; R 6.3; [M+H] ~ 506. 30 50)
3-(4-Pyrrolidin-1-yl met hyl - benzoyl am no) - 1Ht hi eno[ 2, 3-c] pyrazol e- 5-
carboxylic acid [1-(3-fluoro-phenyl)-1-nmethyl-ethyl]-amde; R 4.3; [MH"
506. 51) 3.(4-Pi Ldi n-1-yl net hyl - benzoyl am no) - 1H-t hi - razol e- 5-
carboxylic c%ogglﬁﬁ{zk&f | uor o- phenyl ) - 1- net hyl -et hyl ] - arﬁﬁé@mﬁio@/ [ MEH] ™
520. 36 WD 2005/ 074922 PCT/ EP2005/ 001021 52)

3-(4-Pi peridin-1-yl net hyl -benzoyl ami no)-1 Hthieno[2, 3-c] pyrazole-5 -
carboxylic acid [1-(2-fluoro-phenyl)-1-nethyl-ethyl]-amde; [MH"'520. 53)
3-(4- Azetidin-1-yl net hyl - benzoyl am no) -1 '
H-t hi eno[ 2, 3- cj pyrazol e-5-carboxylic acid (1-nethyl-1-phenyl-ethy()-an de;
Rt 3.7; [MtH '.474. 5 54) '

3-(4-Azetidin I | am no) - 1H-t hi enod[ 2, 3-c} pyrazol e- 5- carboxylic
acid [1-(2-fl uc{)cr nggﬁe% 9"9’%*%9%,

hyl - et hyl ] - am de; 492

3- (4- Azetidin-1-yl n%‘tP@ﬂra“Biéﬁ%@W’anﬁeﬁ}Rﬁ? |2pg tbhlséqﬁ*wpszcﬂl%pvﬁ%olﬂ@f@d@&r boxyl ic
gCI(d [1- (3df| u@d’n@Tnpé'lﬂﬂ)féllbwﬂgcfﬁatphMHs@ér@gﬂa]m&@y@&paré%ﬂ 492, |56) boxvl

4-Azetidin-1-y - 5-carboxylic
10 acid [1-(4-fl qug(:)é ég' 231&?%@5%{1”@! bé'ﬁ%j hﬁ{r’}%@ %h%}(/&)%é@ 1%57)
3-[4-(4-tert- Btmewzwﬁséaza rFﬁTQW'YPét Ry P rﬁfoW%ﬁq ] - 1H-t hi eno[ 2, 3-
c] pyr azol e- 5- car boxap} i a&{jsagindthfifipareiirybdnzpfienyib)-vef teybimabidery-Rt - 4. 4, [ MeH!
559. 58) ) ole.5-ca R -
3-(4-Pyrrolidi %heiylahyr%\;mhwfm% %p “"‘F zlaen”? ?ugbo-x aT—Ee LiCeAFq]% 53 3'34 éM;) 574oI e- 5-
carboxylic acid j1-%4- %ﬁ%ﬁmthﬁﬁ'éﬁﬂ iny1: ﬂ)b?PéPWW'”%}tNTW )1 R PYERIR T4 [ MH] *
506. 15°'59) ylethyl)-1H-thieno[2, 3-c]pyrazole-5-carboxamide LC-MS: 2.56; [M+H]" 558; '

AT LAl mmp%eﬁag%wg%m@ PZ

carboxylic acid $
520. 60) 3- Phefi§idc F%r%fﬁ'?r?c?af%af%reeh%[@ R4 W? le-5-carboxylic acid

(1-net _hyI 1- ph_enyI34)3tﬂﬂﬁl-()mttnviplagraz{nhﬂ%érddﬂamiﬁd}w -(1-phenyleyclopentyl)-1H-
;S g;))?yr?ghglzﬁgﬂe( Fﬂzol@%%@wa%%npd Méfhtts%emﬂhg,s% cj pyrazol e-5- 20
3- (4- Cycl opr opyl! amager'?e{iﬁﬁ %VI'” 1n¥r%?f;w@ﬁ”'f‘ﬁl 5 %{F?H"L@CE’FTGW)%‘OI e-5-
car boxyl i clr’amtdler(cflz%dmhamleﬁﬂpﬂh@ﬁyﬂdéet@}MB)RtérﬂTd@ﬂ‘fHRt’ém 1; [M+H ' 474. 63)
3- (4-Cycl obut yl am ngyref y(hmlawagyézm ﬂgénzéa,lnhrﬁ:m}m@l 1%&?&){ amol e-5-
b I 488. 25
63) 3. L4 [( solPeB TRers: carﬁ?%dgnbfﬁgy%f%g%ﬁi 4 noj - uit hi enol 2, 3-

c] pyrazol e-5-carboxylic acid (1-nethyl-1-phenyl-ethyl)-amde; R 4.3;
[ MtH] ' 488. 65) "Example 15

AR e e
dlcarboxylate
4~Chloromethy|benzoy1 chloride (5. 42 g 28.7 mmol) was added to a suspension of
: tért-butyl 3-amino- 1H-thieno[2,3-c]pyrazole-5-carboxylate (5.94 g, 19.1..mmol) in dry DCM
(150 mL) and 2,4,6-collidine (6.94 g|‘57,3 mmol) under stirring at 20°C. The resulting -
- 25 . suspension was stired for 3 hours at room temperature. 300 ml. of aquecus sodium
- bicarbonate were then added to the reaction mixture and the organié fayer was separated,
washed with brine, dried over sodium sulphate and evaporated. The residue was triturated
with hexane, filtered and dried at 40°C under vacuum to give 8.3 g of the title compound.
LC-MS: Rt, [M+H]+ 464,
30 By operating as above reported and by starting from the suitable intermediate -
derivative, the following compounds were analogously prepared: |
ethyl 3-[{4-chloromethyl-benzoyl)amino]-5-{[(1-phenylcyclopropyl)amine]carbonyl}-1H-
thieno[2,3-clpyrazole-1-carboxylate '
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66) 3-{4-1(D i sopropyl am no)-nethyl]-benzoyl am no}-1

H-t hi eno[ 2, 3-c] pyrazol e-5- 30 carboxylic acid

(1-net hyl -1- phenyl -ethyl)-am de; R 5.1; [MH ' 518. 67)

3- (4- Am nonet hyl - benzoyl ani no) - 1H-t hi eno[ 2, 3-cj pyrazol e-5-carboxylic acid
(1- net hyl wh-Rx@npwhz et hyl ) -am de; [M-H* 434. 68) PCT/EP2005/001021

3-(4- Pyrrol idi n-1-yl methyl -benzoyl am no) - 1H-t hi eno[ 2, 3- ¢j pyr azol e- 5-
carboxylic acid [1-(2-fluoro-phenyl)-1-nmethyl-ethyl]-am de; [MH'506. 37 WO
20051074922 PCT/ EP2005/ 001021 69) :

3-(4-Pyrrolidin-1-yl nethyl-benzoyl am no)-1 Hthieno[2, 3-c] pyrazol e-5
carboxylic acid [1-(2-nethoxy-phenyl)-I-nethyl-ethyl]-amde; [MH"' 518. 70)
3-(4-Pyrrolidin-1-yl methyl-benzoyl ani no)-1 H-thieno[2,3-cjpyrazol e-5-
carboxylic acid [1-(3-met hoxy-phenyl)-Il-nethyl-ethyl]-amde; [MH' 518, 5
71) 3-(4-Pyrrolidin-1-yl methyl -benzoyExmoteglp- 1 H-t hi eno[ 2, 3-c] pyrazol e- 5-

carboxylic aC'1Qe1£13xy(>ﬂ‘b5§%§)QQW&WFWWI%%ZB’E&WAO] Sh Wél‘]t){ﬁ"&]gﬁazoiew H' 518. 72)

3-(4-Pi perl di n- %/ benzoyl am no) hi eno[ 2, 3-Cj pyrazo e-5-

car boxyl i ¢ aci®@™p y"fﬂ“'f‘ret hoxy- phenyl ) - 1- net hyl - et hyI] am de; [MrH' 532 73)

3- (4- Pi per.i di n- 1- yb{mettiyl -lesnz odl4cnionojhiitietdoyiBmbioR) iBihepqiyi-egodzeied 5- 10

car boxyl i CsaCldréaJ:nyraé @etdmya@d@@wg)sor&roﬂ%rh rocﬁrtam/é&cr er@rodere Bt?\/l"nt%m 532. 74)

3-(4-Piperidin-|- thyI enz Iamn i eno razo

carboxyl i ¢ acisgy {) rrEe F?é‘f“l‘?@)&"‘tbyéfﬁﬁl Iz aié? hyf C %P% VepRyere 532, 75)

3-(4-Azeti di n-r¢mwecrrtewtdw9dor%e’nwyﬂ radnccrbr)resshﬂetam @mca[sizu%mtu]apeﬁmaizdbteyiﬁmerar boxylic

gCI( 2 Eé EZdrTetﬂ emewr Nasha B Ydtrye EtHéf'a]rd &8 A8aer hAAGEH atrolgm 509 byl
etidin- razol e- 5- carboxylic

acid [1-(3- met’ FEB%;{)@%HB?V?W%) %r‘FéL?er“g%’WF ‘Q{H*?ea Buf fﬁ%ﬁH 504 77) y

3-(4- Azet it nLE-Ma: Re Myl -488nzoy| ami no) - 1H- t hi eno[ 2, 3-¢] pyr azol e-5- carboxylic
aci d. [ 1- (4- net hoxy- phenyl ) - 1- net hyl - et'hyl'] - am de; [M+H] 504. 78)

3-(4-l\/br_phol in-4- yl‘met hyl - benzoyl am ng % 1|—|-11'7h| eno[ 2, 3-cj pyrazol e-5- 20
car boxylic aci d éﬂ met hoxy- phenyl ) yl -ethylj-am-de; [MtH ' 534. 79)
3- (4- Mor phol | rfrtha SALGrmeiyt- 1Jewgwaeﬁ’1n@iyarewyt}ﬁr[@rﬂb[°2°rsetb\]lﬁwzaﬂbrr@c’]&
car boxyl i ¢ aciid-thidndD3-apjratoreit-pdibtiylale 1- met hyl -et hyl j -am de; [MH ' 534, 80)
ooy DL MBI GSRRRAATION: o bSO B UL RO,
81) 3-[4-(4- I\/Eftt"ﬁ’Wth ?W}%“hi?t It_p.rcsbpr)a ebéﬁrﬁf‘ﬂﬂyii échﬂ n’é’]6 f!E‘FP Hr(@?‘ﬂﬁ[’cﬂrbi’ﬁy@]aﬂ% azol e- 5-
carboxylic ﬂ-CicﬁlorbrﬂaetﬁEﬁbéhyéyi Yemi6 =1 Fettiénope\s-dpiyenyd-3-cebdayic | 2, savhgl €,07 WMblllehd 54; 82)
e i e
room temperature for 20 hours Afterward the reactron mlxture was washed with agueous
20  hydrochloric acid 2N and brine, and dried over sodrum sulphate. Volatiles were removed by
evaporation under reduced 'pressure and the residue was triturated with di-ethyt ether, filtered, -
; extensiveiy washed with diethy! ether and dried under vacuum at 40°C, to give 3.3 g of the title
. compound, used in the next step without further purrfrcatlen
~ LC-MS: Ry [M+H] 408
25 :
. Exampie 18 :
3-(4-Pyrrolidin-1-yimethyl-benzoylamine)-1H-thieno[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-
30 phenylethyl)aminolcarbonyl}-3-{(4-chloromethyl-benzeyliamino]-1H-thieno[2,3-cjpyrazole-1-
carboxylate (3.80 mg, 7.25 mmol) in 100 mL of dry ethanol. And the resulting mixture was
. stirred at 78°C for % 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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83) 3-[4-(4-Methyl-piperazin-1-yl)-benzoyl am no]-1H-thi eno[ 2, 3-cj pyrazol e-5-
30 carboxylic acid [1-nmethyl-I-(4-nmnmethoxy-phenyl)-ethyl]-amde; [MH]' 547.
84) 3-(4-(4-Methyl-piperazin-1-yl)-benzoyl am no]-1Hthieno[ 2, 3-c] pyrazol e- 5-
carboxylic acid [1-nethyl-1-(2-fluoro-phenyl)-ethyl]-am de; ggwhH 535. 85)
3- [ 4- (4- MBORPDSATHERT azi n-1 -yl ) - benzoyl ami no)-1 H-t hi SHSHEE2 %Wﬁ¥?azole 5-
carboxylic aci'd [1-nethyl-I-(3-fluoro-phenyl)-ethyl]-amde; [MH' 535. 38
WO 2005/ 074922 PCTI EP2005/ 001021 ~86)

3-[ 4- (4-'Met hyl - pi per azi n- 1-yl ) - benzoyi am noJ- 1 Ht hi eno[ 2, 3- CprrazoIe 5-
carboxylic acid [1-nethyl-1-(4-fluoro-phenyl)-ethyl]-amnmide; [MH"' 535. 87)
3-({4-[(1-met hyl pi peridi n-4- yI)oxy]benzoyI}anino) 1H-t hi eno[ 2, 3-c]pyrazo|e-5
- carboxylic acid [1-methyl -1-(2-fluoro-phenyl)-ethyl]-amde; [MH"' 536. 5

88)
3- ({4 [ (1- et HAPBPEETPE nTathy 2653y  B8YFRLY PTEMH 355 P iveric) 2,98t tﬂ?r azol e-5
- carboxylic aemngoupd- et hyl - 1- (3 fl uoro-phenyl)-ethyl]-am de; (MHI* 536.
89) 3-({4- [(1 L@@Q%pm@md@@ -yl ) oxy] benzoyl }am no) -1 -
H t hi eno[ 2, 3-cj pyrazol e- 5- carboxyllc acid ‘ ) .
[1 met hyl - 1- (4 f1 ubY SPPRERYIS) RV HyTP ey FiRIRG fragehe giipble intermediate
3-((4-[(1-reet Higtivatiyeethe thilaning-cgmpoonds) visermnalygopenpragedl H-t hi eno[ 2, 3- cj pyrazol e- 5

‘54é0 gi-; boxylic ackgl [ lz.@idord-4- ﬁlﬂetﬁﬁ%@gé’y}'an%?ﬂ-y{h)enﬁﬁ @-)ﬂp}raz%méje [ MHI{

3-((4-[(1- rretrf?bﬁ’fybceﬁ’:id(ﬁ BRI PP IR EARTIG - S GMP S - 41M+Fhﬁ%no[2 3-cjpyrazol e-5
- carboxylic acid B2- met-tRiperidif-3vimethidryzopgme @y ytiidnhiZSiciramedes- [ MFH ' 548.

222{4 (1 't ﬁ:arlboxyllc acldd-meth 1 Fhenyl eth%l) -amide; LC-MS: Rt 4.9; [M+H]" 502. - oot
({4-(1- yl piperi cj pyrazol e-

- car bOXy|_{B§ aci d F@ "ﬂi"lsc’ 2 'zmﬁéﬂ*ﬁ@@yﬁ&%"éﬁbl“ﬂ) E%”G)EH iﬂ? PlePMH] © 548.

15 93) . . - carboxylic ac:d {1-methyl-1-phenyl-ethyl)-amide: Rt 4.7, [M+H]" 476.

3- (4-Cycl opr opy! amsnones-fayi, 1%@@@%@1&1;;9@.)4J;Hmtﬂ9@-meéy%nﬁm9wwe Db-e- 5-

car boxyl i c ‘aci 1 2:f.1.u n hy; [ MEH]" 492. 94)
3-(4- Q/cl opr opgﬁ'a Oge Scar?% '? ‘g mgéh%t"%he geq%l-# F]h‘eeér%)g 1;%%?]5 ﬁ)yr azol e- 5-
carboxylic acid 1-¢2- net Hd@ﬁ/ﬂrﬁ'ﬁ%ﬁj}mthﬂb%?W‘®biWV|EPQ[%HE€aLOF%I—L] 504. 95)
3- [ 4- (| soprsopykdssiyinceciagt-(3yilgre-piengpy-mainyHa B -ahtitiet hﬂfﬂﬂﬂ[l@-l,]’?nizj pyrazol e-5- 20

S b oy oy 8 PRSI by B M b cl] | 202 00
car boxylic aC|°H'b3x-‘>’k°29°'Hé1((ﬁﬁ'W° B'I"‘F@H%]YWW"&@Y‘W“%WW P<%ani de; [M+H' 506: 97)
3- (4- A epan- 1-yl metdy| - benmoptoinr-yrogtayl- bdﬂzcﬁyl’anﬂmp{!—ﬂth@nm pyipazoleea- 5- car boxylic

act 9 (Lot hy lalooeiiftc Ritb bndtf i Bonh o M 6940, 25 98)
3-(4- Azepan 1-yl met hyl - be "t -F_égg/razole 5-carboxylic

aci d [1- (22 1 uor o--pHenyt ¥t U%ﬁ”}ﬁ,i@%ﬁf}}{ﬁ “}’lcaé?ﬁ“alé' go el kealete)
3- (4- Pyrazol - lylcgrbaretyhpérziienimeazinadticarodxyiktdcit kitenty{s2ie8 RE§ prymat#cioe- 5 -carboxylic
acid (1- m3t hy| -1 - phgny! s._thwiLdro-BipdrdRs1-JRbetn-BenzbyMitlo)- 1 4 8Rnol2, 3-cpyrazole-5-
* carboxylic acid (1-methyl-1-phenyl-ethyl}-amide; Rt 5.5; [M+H]" 520,
. 47) 3-{4-Piperazin-1-ylmethyl-benzoylamino}-1H- thleno[2.3-c]pyrazole-5-
.25  carboxylic acid (1-meth_yl-1 -phenyl-ethyl)-amide; Rt 4.6; [M+H]’ 503, ,
| | 48) 3-{4-Imidazol-1 -ylmethyl-benzoyiamino)—ﬁ H-thienal2,3-c]pyrazole-5-carboxylic
acid (1-methyl-1-phenyl-ethyll-amide; Rt 4.9; [M+H]" 485. -
48) 3-(4-Thiazolidin-3-ylmethyl-benzoylamino)-1H-thieno{2,3-c]pyrazole-5--
carboxylic acid {1-methyl-1-phenyl-ethyl)-amide; Rt 6.3; [M+H]* 508. '
30 50) 3-(4-Pyrrolidin-1-ylmethyl-benzoylamine)-1H-thieno{2, 3-clpyrazole-5-
carboxylic acid [1-(3-fluoro-phenyl)-1-methyl-ethyl}-amide; Rt 4.3; [M+H]" 508.
51) 3-{4-Piperidin-1 -ylmethyl-benzoyfamino);1 H-thienof2,3-c]pyrazole-5-
_carboxylic acid [1-(3-flucro-phenyl)-1-methyl-ethyl]-amide, Rt 4.5; [M+H]" 520.
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-30 Exanple 19 By operating as above reported in Exanple 10, the foll ow ng
conpounds were anal ogously prepared by starting fromthe suitable

i nternedi ate derivatives: 100)

3- (4- met hoxy- benzoyl am no) - 1H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid (1-
met hyl - | - phenyl - et hyl )-am de; (M:H]' 435. 39 WD 2005/ 074922

PCT] EP200 BT 12 {0)1) (M PCI/EP2005/001021

3- (3- et hoxy- benzoyl am no) - 14t hi eno( 2, 3- cj pyrazol e-5-carboxylic acid (1-
met hyl - 1- phenyl - et hyl ) - am de; (M+H + 435. 102)
3- (2- et hoxy- benzoyl am no) - 1H-t hi eno[ 2, 3-cj pyrazol e-5-carboxylic acid . (I-
net hyl - 1- phenyl -et hyl ) -am de; [ M-H| + 435. 5 103)
3- (3- Mor phol i n-4-yl -benzoyl am no) - 1Ht hi eno[ 2, 3-cj pyrazol e-5-carboxylic acid
(1-nethyl - 1-phenyl - et hyl ) -ami de; [M-H + 490. 104)
3-[4-(4-Methyl - p|p razin-1- nol - Hthie yrazol e- 5-
carboxylic acid (1% %t h7f4: WF}IEB%’E?“Q/"P”E@{ ﬁﬁrfzfy %{%Od'éH't]"[‘Wﬁl@lfQ’-Fﬁ’%r@%‘% éEOS)
3- (4- Di et hy| aaibeglideeid 2B ifare-pEpyi- Hnethil-ehp[-@nids M+ply 52z ol e- 5- car boxylic 10
acid (1-methyl-1-phgnyls. t/slixdd)m byl d -t b8, 3-clpyrazole-5-carboxyli
3-[ (Fur an- 3-car anﬁﬁ% ;fl 3 Q 1 lr%ﬁpgg?; 8477 yrazol e- épyé%?ﬁofﬁrl 7 aci d (1-
met hy! - 1- phenyF ErASTY B'Pﬁ”(?”ﬂﬂl' ) g
3- [ (Thi opheéne- 3- cafHonyd-p-rasiidind}yrmetipi-penkayizong)- Bi-Glemya, hﬂm{r@olﬁwamm}wl ic acid
(Hl et h?/l % pf&agw (286 bRen @A A hy - %Mnl-é}nrd@l[mH]lkieleB) 3-[(1- Met Byl g
pyrrol e- 3-car bon carbox c aci
(1- net hyl - | - pheny! géét h;a/ﬂ"’rl‘é%ﬁd& 5 {ﬁ!ﬁﬁeﬂL%@'“%ﬁ%'e?ﬁ ?ilpyl(?e ﬁﬁl“’arfxxyh
H- pyrazol e3- carmwr(wﬁyonapﬁem@}trmetw Fth!illeﬁﬁ‘nF[GZWBHbﬁ??yr azol e-5-. carboxylic acid
I(-I-l met hY: -1 - phenyl 5@"[ hyi. M—A&&ldﬁlelrylrﬁ&ﬂbwehzé}ﬁﬁnnoﬂ@%w%[i1|(a]pﬂgﬁbig-glcaﬂ;oxglic .
pyrazol ey, 0 pyrazo e- 5- car boxylic
Sy ool PRt PR el R, oy

acid (1-ne ‘h%/ 9 1112) .
3-[(Pyri.di ne- 2 car BﬁnyI:)L“é eABHY iR ERTd ey BT pATIE 1%*59%%1?‘b0xyl- ic acid
(1- methyl-1- pmga;dnemdmpkgneaaﬁ(dmeth&lm&ﬂ]eﬂylé@ﬁ) amilde?ijt,4.4; [M+H]" 859,

3- ri.di ne- 3- car ggnyl Dscarboxylic acid
(1[(%'[ hyl - 1- pheny ?@e%/ht)ﬁ@;ﬂragé eﬁﬂag%%m 1(12||-tH¥ ﬁZBOrJ]ﬁ(r 1&8 Xyll !

3-[(Pyridine- &E‘YE%i‘ty[ﬁc?ﬁW (f*zﬁi*ﬁ”?ﬂ]enﬂ éﬁtﬁ{”?"?:‘d F‘ﬁ% 8% car boxylic acid
(1-. nethgl -1 -phedSl - ed-@Hiverdiny -depthfHvkddppand @1 H-1ehP[2,3-c]pyrazole-5-
3- (4- Chl or o- beng l'ucaa%'fho(hﬂéd'b Bﬂéhﬁ)ﬂpr{n&hy&eﬂlpﬂuﬁzﬁdﬁa ggsboxylic acid (1-

methyl -1 - phenyl - eth R el i eusiees Bosdn Ry 1 Ty (1-

- (4- Phenoxy- benzoyP n%aﬁeiﬁcﬁﬁgﬂ'ﬁ'ﬂ
61) 3-(4-Dimethylaminomethyl-benzoylamino)-1H-thieno[2,3-c]pyrazole-5-

pheny;-ethyi) -amide; [M+H]" 448.
20 carboxylic acid (1-methyl-1-phenyl-ethyl)-amide; [M+H] 462.
' B2) 3-(4-Cyclopropylaminomethyl-benzoylaminc)-1H-thieno[2,3-c]pyrazole-5-
carboxylic acid (1-methy!-'l-pheny|~ethyl)—amide; Rt 4.1; [M+HI” 474.
83) 3-{4-Cyclobutylaminomethyl-benzoylamino}-1H-thieno{2, 3-c]pyrazole-5-
carboxylic acld {1- methyl 1-phenyl-ethyl)-amide; Rt 4.3; [M+H]" 488. .
25 84) 34{4-{{Isopropyl- methyl~amlno)-methyll benzoylammo} -1H-thieno[2, 3-
clpyrazole-5-carboxylic acud {1-methyl-1-phenyl-ethyl)-amide; Rt 4.3; [M+H]" 488,
65) 3-(4- Cyclopenty]amlnomethyl-benzoylamlno) -1H-thieno[2, 3—c]pyrazoie -5~
carboxylic acid (1-methyl-1-phenyl-ethyl)-amide; Rt 4.5; [M+H]" 502.
66) 3-{4-{(Diisapropylamino)-methyl}-benzoylamino}-1H- thieno[2,‘3—c]pyrazole-5-
30 carboxylic acid {1-methyi-1-phenyl-ethyl)-amide; Rt 5.1; M+H]" 518,
. 67) 3-(4-Aminomethyl-benzoylamino)-1H-thieno|[2,3-clpyrazole-5-carboxylic  acid
(1-methyl -1-phenyl- ethyl)-amlde [M+H]" 434,
68) 3~(4-Pyrrolidin- 1-ylmethyl—benzoylamlno) -1H-thieno[2,3-clpyrazole-5-
carboxylic acid [1-(Z-fluoro-phenyl)ﬂ-methyhethyl]—amlde‘ [M+H]" 508, . -
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e . I s S g . i . e e ) -

30 et hy(-1-phenyl -et hyI) am de (|V|+H] + 497 116)

3-(4- Mor phol i n-4-yl -benzoyl am no) -1 Ht hi eno[ 2, 3-cj pyrazol e-5-carboxylic acid

[ 1- (2- met hoxy- phenyl ) - 1- net hyl - et hyl ) -am de; [M-H + 520. 117)

3- (4- Mor phol i n-4-yl -benzoyl am no) - 1Ht hi eno[ 2, 3-cj pyrazol e-5-carboxylic acid

[ 1- (4- metyypsyosRh@ay| ) - 1-met hyl -et hyl ] -ami de; [ MtH + 53@r/eb00shi805/ 074922

PCT/ EP2005/ 001021 118)

3-[4-(4- Met hyl - pi perazi n-1-yi)-benzoyl am noj - 1Ht hi eno[ 2, 3-cj pyrazol e- 5-

carboxylic acid[1l-(2-nethoxy-phenyl)-1-nmethyl-ethyl)-amde; [MH "' 533. 119)

3-[4- (4- Met hyl - pi perazi n-1-yl)-benzoyl am no] - 1H-t hi eno[ 2, 3-c] pyrazol e-5-

carboxylic acid[1l-(3-nethoxy-phenyl)-1-nethyl-ethyl]-amde; [MH "' 533. 5

120)

3-[4-(4- Met hyl - pi perazi n-1-yl)-benzoyl am no] - 1H-t hi eno[ 2, 3-c] pyrazol e-5-

gaE ?%yl i ﬁ acid[| - e{gg nﬂtH@Wﬁl@h@@lﬁbﬂwyl&emﬁiﬁwhc)ﬂt—li’ib{érﬂofz@ﬂ%];ﬂ@%olé Mrll;I] |532 12é)
i ophene rbon C r e- 5-carboxyli 6 aci

(1-ethyl - 1- phe%bci‘\‘q(?hC ac’dtjﬁ'(%‘me é’L W%WJW#M A@éﬁ a%g

3- [ ( Thi ophene- 2- ca?%onyar()‘Parrﬁ"ﬁ@}-é"IFM*ﬁP@ﬁBT@”@JU}t'p@ﬂoﬁ@@ﬂpé@@iﬁ:%r boxyl ic acid

10 (1- phenyl - gysdxppens ML(J -ma¥bg ©hdRly))-G-mathy [y ihiniad 1] 18238)

i hoForpendt T TSRO, i kR e B g oy ©
3-[( Thi ophenecazb%a\cﬁ@wr(§~ma§/wwpenzwmthwr%wa@tde]lw; 12581 e- 5 carboxyl i c acid
[ 1- (3-f 1 uor o- phenytz) - 1-3aeehytidiret-fayéthy-Batizslegiio)-fa-tiengiM-tlbyraédd. 15 125)

P R s S
3-[ 4- (2- O net hyl ani'3ho étﬁBB??') “bbWE?S@M‘ %%‘?‘FW??P”‘PFW F‘i‘ieé?{%ﬁﬁ%az@ieﬁyr azol e- 5-
car boxyl'i qoactdibdxilic 6@d f1}aoemephpeayl-)-mbthpetiyybmiat; iy s2ei de; [ MrH]; 510, 127)

3-[4-(2-Di et hyl a th npgn.ﬁ o razole5 20
ca£ bo§<yl iC amé (1“)4213 %( ¥r)d-- 5y QW %Wﬂr&ﬁﬁ m’Lﬁa glp%%z%’e‘%{%)

3- (4- Fi uor o= bé%%x}'Faﬂ‘i’HdS mi‘lhe’tvwf'%w&) @e Y’ﬁ*ﬁ%f&‘?@ *H_¥2r boxylic acid ((S)-1-
phenyl - 2- pi peri di n#8}- yl3- e{\tayxth)l—1almedael bRbzodiardino ) IMkthid o[ 2/E0:Ihyrai@@Y-carboxylic

3- (4- Mor phol i Bsfmyd. mp[ﬁcg](?;ygn@m g,gg&){lyﬁg,l}m,@éﬁgﬁ%%?go@j pyrazol e-5-carboxylic acid

L Oy onhEnos 5. cahongt Asw'ﬂa]vfrrfmwfbﬁvzgﬁar@oéHaﬁnr;i?kaaz%qv@z%e BN | ¢ aci d

((S)-1- phenyl ad [l peethakyphebylid me‘ﬂ'lﬁwh)fl}-@m‘d&ﬂ@ﬁﬂﬂ] 5044; [MHH ' 480. 131)
31( 4hIVbr }ohol l ln 4- yi7y ber@.z(@x&e%&hﬂgnneﬂab#b@ﬁuoa .tﬁawgzraaem!asmés ARyl i ¢ acid
( 3- 2 (ezywe%;?c'ﬁqg‘éﬁiv“ﬁ?xpﬂnﬁw ?tmﬁtgﬁfw{ %{?ﬁj‘%‘ug\i %O? hi eno[ 2: 3-cj pyrazol e- 5-
3-(4-Morphatin-4-yimethyl-benzoylamino)-1H-thieno|2,3- c]pyrazole 5=
© 20 carboxyiic acu:l [1-{(4-methoxy-phenyl)-1-methyl-ethylj-amide; [M+H]" 534. _
79 3-{4-Morpholin-4~ ylmethyl benzoylamiho) 1H-thienc[2,3-clpyrazole-5-
carboxylic acid [1-(3-methoxy-phenyl)-1-methyl-ethyl}-amide; [M+H] 534,
80) 3-(4-Morpholin-4-ylimethyl-benzoylamino)-1H-thieno[2, 3- c]pyrazo!e-S
carboxyhc acid [1 {2 -rnethoxy-phenyt) -1-methyl-athyfl- -amide; [M+H]" 534
25 ‘ 81) 3- -[4- (4—Methyl—plperazm ~1-yl}-benzoylamina]-1H-thieno[2, 3- c]pyrazole-S—
. carboxylic acid [ﬁ-methy(- -(2-methoxy-pheny!)-ethyl)-amide; [M+H]" 547.
82) 3- [4-(4 -Methyl-piperazin- 1~yi) benzaylamino)- .1H-th|eno[2 3-Clpyrazaole- 5
carboxylic acid [1-methy1 -1-(3-methoxy-phenyl)-ethyll-amide; [M+H]" 547,
83)  3-f4-(4-Methyl-piperazin-1-y-benzoylamino]-1H-thienof2,3- c]pyrazole-s—
30 carboxyiic acid [1-methyl-1-(4-methaxy-phenyl)-ethyll-amide; [M+H]" 547.
84) 3-[4-(4-Methyl-piperazin-1 —yl)—benzoy|amino]-;l H-thieno[2,3-cloyrazole-5-
carboxylic acid [1-methyl-1-(2-fluoro-phenyl)-ethyl]-amide; [M+H]" 535,
85) 3-f4-(4—Methyi—piperazin-1 -yl)-benioylamino]-1 H-thieno[2,3-clpyrazole-5-
carbéxylic acid [‘1-methyl-1-(3-fluoro;phenyl)-ethyi]-amide; IM+H]" 535,
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il

30 carboxylic acid( 1- (3 chI or o- phenyl) 1 et hyI ethyl]-am de; Rt 4.8; [IVH—I]
537. 133) 3-(4-F)uorobenzoyl am no)-1| Hthieno[ 2, 3-cj pyrazol e- 5-car boxylic
acid [1-(3- chloro-phenyl)-1-nethyl-ethyl]-am de; Rt 6.3, [MH]' 457. 134)

3- (4- Met hoxy- benzoyl am no) - 1Ht hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid (1-
phenyl amde;Rt 5.5; [MtH' 433. 41 WD 2

PCT/ EPZO())&g#OOl%Z&fh) 135) PR IIor021
3-(4-Trifluoronet hoxy-benzoyl am no) - 1Ht hi eno( 2, 3-c] pyrazol e-5-carboxylic
acid (1-phenyl-cyclopropyl)-amde; Rt 6.5; [MH ' 487. 136)
3-[(6-Mrpho)in-4-yl-pyridine-3-carbonyl)-am no]-1Hthieno[ 2, 3-c] pyrazol e-5-
carboxylic acid (1-nethy(-1-phenyl-ethyl)-amde; R 5.2 [MtH "' 491, 5 137)
3- (4- Mor phol i n-4-yl - benzoyl am no) -1H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic.
acid ((S)-1-methyl-2-norpholin-4-yl-1-phenyl-ethyl)-amde; Rt 5'5 [ MtH] '
575. 138) . - ra:_ln1 )-benzoyl - - -5-

3-(4- Mor phol i n- 4- 86) 35 (4 ety eipe y) tﬁammegthlerng[zzg ClpyrSaZ%%? boxylic acid

(1- met hyl -1 - pW?%Y"ﬁaﬂdUrm%ith)ﬂ” fﬁ"?f@y‘ Vq& gley (g 35491 139) \
3-[4-(4- Met hyl - pi p&h azisrdyheiryippridind-dinkyliehzofidntrie)-EhtleRo33-chpyaoazsel e- 5- 10

ggrlboiéylgl)q aCkgodiic bda TH-HRRA PR Iohank- BRI D iaL v lsz@ni des R 4, 3; [MrH]!

3- (4- Mor phol i n- 4- A8 beﬁiﬁﬂ“dﬁﬁ”ﬁ@)”erﬂqﬁtWPQWSF‘?V@W]%Y? QeptledgeyerPdkyl i ¢ aci d
[ 1- ( 3- met hoxy eaphvayiy hyid T-mstyy43-@btaphdbabrlsniie: BI+F) 5604H] + 520. 141)
3-[4-(4-Met hyl - pi pe@; aZ'aQ{A{ﬁ}’nhétny%@rZa@ayJ A% hzug-l}dwﬁrlai ﬁinm[ezo[ﬁs @]Lg?a&ro@%ol e- 5-

can boxyll  ackdldib gad HHRLRTRRER Yok /et Rtk <347 0¢ [ MeH
3-{ 4 (3- Nt hy1 - i 81z Ayt olsemcy i epotlet dhidfeao(ae- elPlthlaﬁol e- 6-
car boxyl i gg actéﬂbo&ﬂic bkt T1-HQE01 PhaaNdx)-pren RSt amRE Ml 848l de; Rt 4.5 [MrH'

521, 143) 3-{(4- Metfhanesyl,f m '
H-t hieno[ 2, 3-c] pyr a ol étﬂﬁ @Webhg%pgrd%@@oxy@%q@wm I “-f'tmeﬁ%z 3'f]p r?zﬁkﬂs} -am de; Rt
5.4; [MtH' 4833b0xy11qg9|d [1-methyl-1- (3-methoxy phenyl)-ethyl}-amids; [%

3- [261 (1, [«_1) Di Ioxo t Fzpnoipil ﬂnﬁbﬂﬂ'tpuébr)dfnbﬁymaﬂlbbﬁ:aiw}}ﬁ]m)lfﬁ Mh@ﬂm&g}%‘fﬁﬁpyg gg ole-5
- car boxy o A

145) 3-(4-M !:ah %ﬁh gﬁé ﬁ rﬁ%py‘i'kz Etm}ﬁ k\i)lént}ﬁ a)gircl% j razol e- 5- carboxylic
acid [1-rdt hyI 1-%8- p9ﬁ$ GYQ'QBFOHY'W"W“E M‘é’ﬁgﬂc’y'a'@'ﬂwsﬂH}tb' lnatazwie-?, [ MtH] *

559. 146) carboxylic acid 1-(2-fluoro-phenyl)-1-methyl-ethyl]-amide; [M+H]" 492,

3-[4-(4-Methyl - pi %@Lgﬂs.g -bicydf gpﬁmz&?e&hgmema 'HB m'tﬂ (2. {qayfa]zcﬁalgazol e-5-

car boxyl ic acid- de; Rt 5:2;
[ MHH] '~ 572. 2@%?9 aoid |- "i\?d?f’mmei‘w gyl ﬁ@f‘lfﬁgﬁ%@ﬁ‘ﬁﬁ Fo4
H t hi enot 2, 3- c] pyreazol e{bdwmarlydeyonetfatbehzoylaminol-1H-thieno(2,3- -clpyrazole-5-

[1-(3-met h@neéafﬂom@xéﬁp&e;na«b)pﬁéﬁylgzmw e@pm de ﬂml—ﬁ’}%z;m 4.6 [MrH ' 568. 148)

3-(4- I\/brpﬁo)l n-4-yl - benzo -5-carboxylic
acid [1-(2-fluorc®hhens ‘1*§(S°Rr° me‘é*ly "F i1%h’%°é3° Wﬁ]“’“s 508. " .
149) 3- (4- Mor gokylinac 14{2- rwwzsegﬁeammﬁoﬁ)thﬂ ethyl] -amide; [M+H]" 508. -
H-thi eno[ 2, 3- c] pyrgazol @Téﬁh‘%ﬁérbﬂ%bﬁéthﬁ-b&ﬁbﬁammo) 1H-thienof2,3-clpyrazole-5 -carboxyhc

- acid (1-methyl-1-phenyl-sthyl)-amide; Rt 4.6; [M+H]" 518,

25 - 98) 3-(4-Azepan-i-yimethyl- benzaylamine)-1H-thieno[2,3- c]pyrazole 5-carboxyllc

acid [1- (2~fluor0 -phenyl)-1- methyl-ethyl}-amide; [M+H]" 534,

99) . 3-(4-Pyrazol- 1~ylmethyl-benzoylammo) -1 H-thieno[2,3-c]pyrazole-5- carboxyl:c
 acid (1 methyl 1-phenyl-ethylh-amide; Rt 5.0; [M+H] 485, -

30 . Example 19
By operating as abave reporied in Example 10, the following compounds were
analogously prepared by starting from the suitable intermediate derivatives:
100)  3-{(4-methoxy-benzoylamina)- 1H-th;eno[2 3-clpyrazole-5- carboxyhc acid (1-

methyl- 1-phenyi ethyl) am:de {M+H]" 435.
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=30 11-(3-ftuoro-phenyl)-l-nmethyl-ethyl]-amde;Rt 5.9; [MtH"' 508. 150)
3-{(4- Mor phol i n-4-yl -benzoyl am no) - 1H-t hi eno[ 2, 3-c] pyr azol e-5-carboxylic acid
[1-(4-f|uoro-phenyl)-l-nethyl-ethyl]-anide;Rt 5.9; [MtH; 508. 151)

3-[ (Thi ophene- 2- carbonyl) anino]-lFLthieno[2,3-c]pyrazo|e 5-carboxylic acid
[1-(4-fluoro- )-1-methyl -ethyl]-amde; Rt 5,7, | Mt 429 42 WO
2005/ 0749%92 /7@%&005/001021 152) PCT/EP2005/001021
3-[ ( Thi ophene- 2- car bonyl ) - am no] - 1H-t hi eno[ 2, 3- cj pyrazol e-5-car boxylic acid
(1- (2- et hoxy- phenyl ) -1 -methyl -ethyl]-am de; [MH"' 441. 153)
3-[ (Thi ophene- 2-carbonyl )-am noj -1 Hthieno[ 2, 3-c] pyrazol e-5-carboxylic acid
1- (3-nmet hoxy-phenyl )-1-nmethyl -ethyl]-amde; [MH ' 441. 5 154)
( Thi ophene- 2- car bonyl ) - am no] - 1H-t hi eno[ 2, 3-c] pyr azol e-5-carboxylic acid
1- (4- et hoxy- phenyl ) - 1- net hyl - ethyl] am de; (MH1' 441, 155)

Fur an- 2- car bon am.nol -1 F-thl e azol e-5-c rboxyllc aC|d
- fluoro- pheny?/%z nyeb[eﬁfflyl]am'a 15'&“'9’}0%3\_1}1133"8&3%5 cigcgyhc acid (1
Fur an- 2- cmtbﬂﬁyﬁh?nyamm@fmdkm\ﬂ&ﬁfémm 3-cj pyrazol e-5-carboxylic acid

10 fl uoro-phgpyl )s im&ﬂwenﬁ%&% 1@4%9&%[2 4. Hzole- é—%gfbox%@?)amd (1-
Fur an- 2- cargonyl an l‘%ﬂ Ié[f e#. , 3-Cj pyrazol e-5-carboxyli ¢ acid
~ 1 uor o- BREAYAEReHa RE M ? mde [ MrH © 413. 158)

Fur an- 2- car bony3) - arB-Nolphbliskityhbeny (a8} Ui- kbyntazbblsw&obércbmbqu gcidci d

(

(

3-

(

(

(21 ﬁt E;rymﬁg}y Lﬁe%y:myublxrh,a@mmm@m de; [Nt*H} 413. 15 159)20I o5
boxylic acid 1- { 336?4 '&gwgf’f{}%z)ﬁﬁma la@Fﬂqﬁ%nﬂ{?ﬁ ’J[akﬁﬁg 427, 160) -
b

(

b

(

b

a
1- Met hyl - Iﬂaqzyllcagéﬁen@lythl:@oﬁwh)ﬂ) amif B1H'H08:hi enol 2, 3 c] pyrazol e- 5-

2XK/L It c acid 1- {o% et h@mar@mwlb}nzammﬁ YR B 3k &@s-cérd‘dkw4 439. 161)

) i H pyr bon 1H-t hi eno[ 2, 3-c) pyrazol e-5- 20
oxyl i aC| %id@ ¥ ‘{ﬁb% H’u) a@%{a} NIH%%%W ethytj-am de; (MrH ~ 427. 162)
1-Met hyl - | H pyWékolMLthaﬂaﬁb'éwD)amapar%kﬂﬂenon%my@a@ifchbwlﬁypaéo(ﬂe 5-
ar boxyli.c aCk'rﬁthgll-'](paerfyl u@n@mmquywsgi& nmet hyl -ethyl ] -am de; [M-H] ' 426. 163)

1-Methyl -1 H | e-5-
car E)oxyl i cyaC| d 1p3/3f1 P'(g)E’h% %}%{J@ ﬂq}"t&? E@Z Qﬁpﬁﬂ?%ezﬂ %%%5&}( %66 25
164) - 3- [ (1- MethyRto-1phepriadl- gmge *r"Bo”ﬁyI ) - ani no] - | H-t hi eno[ 2, 3- cj pyr azol e- 5-
carboxyl i asacid 1-1{08 metiosmyphepybi:-3kametyhyuninelt thythikrofs- dj;ﬂjrazélé/ﬂ‘rHj 438. 165)

((R- 1 pheny! i PRE A PRMIR A AR B0 By Ol P syl be o
nzoyl am no)-1 H-t hi ho(ﬁ“@"eé*]YbW%?ﬁiP'é SeaRey 6'%5‘71’]r1€' t%i?fl"@? 3-clpyrazole-5- -
' carboxylic acid {1-methyl-1-phenyl-ethyi)-amide; [M+H]" 409. :

a

a

OOO OOO OOO OOO wr—\ool—\wr—\ool—\w'—'c:o-—'

[
-
-(2
-
- (
-
-(4
-
-
- (
‘
-
r
-|
"
-
r
-|

110)  3-[(1-Methyl-1H-pyrazole-5-carbonyl)-aminol-1 H-thieno[2,3‘-c]pyrazole—5-
20 - carboxylic acid (1-methyl-1-phenyl-ethyl)-amide; [M+H]* 409 '
111)  3+{{Pyridine-2-carbonyl)-amino)-1H- thleno[ 3-c]pyrazole-8-carboxylic acid (1-
methyl 1-phenyl-ethyl)}-amide; [M+H]* 4086. .
112) - 3-{(Pyridine-3-carbonyl)-amino}-1H-thieno[2, 3-c]pyrazole-5-carboxylic acid (1-
‘ methyl-1-phenyl-ethyl)-amide; [l\li-il-H]+ 406, o
25 113) * 3-{(Pyridine-4-carbonyl}-amino]-1H-thieno[2, 3-clpyrazole-5-carboxylic acid (1-
methyl-1-phenyl-ethyl)-amide; [M+H]" 406. |
114)  3-(4-Chloro-benzoylamino)-1H-thieno[2,3-c]pyrazole-5-carboxylic  acid  (1-
methyi-1-phenyl-ethyl)-aimide; (M+H]" 4389, - ,
118) -{4-Phenoxy-benzoylamino)- 1H—th:eno[2 3-c}pyrazole-5 carboxyllc acid (1-'
30 methyl—1 -phenyl-ethyl-amide; [M+H]" 497, _
‘ 116)  3-(4-Morpholin-4-yl-benzoylamino)-1H-thieno[2,3-clpyrazole-5-carboxylic acid
[1-{2-methoxy-phenyl)-1-methyl-sthyll-amide; [M+H]" 520,
117)  3-{4-Morpholin-4-y--benzoylamino)-1H-thieno[2,3-¢clpyrazole-5-carboxylic acid
© [1-(4-methoxy-phenyl)-1-methylethylj-amide; [M+H]' 520,
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30 ((S)-1-phenyl-ethyl)-am de; [MH' 476. 167)
3-Benzoy|anino-IFLthieno[2,3-c]pyrazo|e-5-carboxy|ic acid (1-nethyl-1-
phenyl - et hyl ) -am de; [M+H "' 405. 168) 3-(3-Fl uoro- benzoylanino)-l
F#thleno[z 3-cj pyrazol e-5-carboxylic acid (1- methyl-1-phenyl -et ytj-anide;
(MHH ' 4290 2065/0922005/ 074922 PCT/ EP2005/ 001021 169) P TfEP2005f00102

3-(2-Fl uoro- benzoyl am no) - 1H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic acid (1-
met hy(- 1- phenyl - et hyl )-am de; [M+H]' 423, Biological Testing Exanple 5 The
fol |l owi ng conpounds, screened according to the nmethods described in the
phar macol ogy section above, were all shown to have |1 C50 val ues for Aurora-2
inhibition below 20 nM. Conpounds: 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 53; 64;
65; 122; 123; 124; 11€26;3-#34Meth@iperagur -yl 3wHzoyeginol- H3Biencl3Beloviaroie-5141; 142;

143; 144, 14%arbaa&r?c ac.aﬁfez méﬁ&y%ﬂ&yﬁ%ethﬂ‘ktlﬂ]—%i% v+ dgse of an- eL f igt :? ve o

amount of a conpou

20 wherein Ris anl?o bt i ol{qg‘f %t@ %%f”t‘ ?Jl’"LglnzoylaP"”S&WE'F'éor[ Oaéwazﬁ'F up; R and
R2 represent, CﬁM@W@ﬁﬁﬁﬁdimaW®W@h@m$1aﬁ@wﬁﬁu%ﬂeﬁﬁéﬁﬂﬂ%ﬁ$ron1each other, a
hydrogen atsom a. sazoal ghs- mmethwp@aemqiyigaen%nammlsym hiEnoR, DE|BRore GONH2 Or

-CH2NR R' or e atom.t |ch they 25 are
bonded, Rt an&a%? Pcag@[ggﬁ 'F?IE%O’%@E%% tﬂ ﬁ@ eﬁ&@fm’de ([)%H—R W'th the proviso that
at |east one of Rt 1hd WTWC’@“QEF'HI@P”D?W&'HWEO HWF‘@@M A e-earamficRecld
represent, thet-sae-prdnyiiedoliparsiod; Ramet [irgeqendent |y from each other, a

hydr ogen atom or a5 r af gl Alo B gﬁ&@sqm% ﬁgerlgbyéﬁ]@ragﬂgﬁegmoxg%k%adtgget her

with the nitrogen
het er ocyclﬁ”c (T-phgmesFyolopenifitagidg it 6.3; | M+H] 437
123)  3-[{Thiophene-2-carbonyl}-aminc]- 1H thienof2,3-c]pyrazole-5-carboxylic . ac:d

{12 -fluore-phenyl)-1-methyl-sthyll-amide;Rt 5.7; [M+H]" 429,
124)  3-[(Thiophene-2-carbonyl)-amino]-1H-thienof2, 3—c]pyrazo|e S-carboxylic  acid
. [1-(3-fluoro-phenyl)-‘$-methyl-ethyl]»amlde Rt 5.6; [M+H]" 428.
| 15 1125y 3-(4-Trifluoromethoxy-benzoylamino)-1H-thieno[2, 3-c]pyrazole-5- carboxyhc
acid {(S)-2-morpholin-4-yl-1-phenyl-ethyl)-amide;Rt 5.61; [M+H]" 560.
128)  3-[4-(2-Dimethylamino-ethoxy)-benzoylaminc]-1H-thieno[2, 3-clpyrazole-6-
carboxylic acid [1~2-fluorc-phenyl)-1- -methyl-gthyl]-amide; [M+H]" 510.
127)  3-[4-(2-Dimethylamino-gthoxy)-benzoylaming]-1H-thieno[2, 3 c]pyrazole 5-
20  carboxylic acid (1-methyl -1-phenyl-ethyl)-amide; [M+H]" 482,
o . 128)  3-(4-Fluoro-benzoylamino)-1 H-thieno[2,3-clpyrazole-6-carboxylic acid ((S)-1-
' phenyi-2~piperidin’e1—yl~ethyl)¥amide;Rt 4.7; [M+H]" 482 ‘
129y 3- (4-Mcrpholin-4-yl-benzoylamino)-1H~thieno[2,3-c]pyrazo!e-s-carboxylic. acid
, {1 -ethyl 1—phenyl~propy)) -amidse;Rt 6.4,518. '
25 130) [(Thlophene-z carbonyl) -aming]-1H-thienof2, 3~c]pyra"fole-s-carboxyhc actd
{(S)-1-phenyl-2- plperldm 1-yl-athyl}-amide;Rt 4.4; [M+H] 480,
131} 3-(4-Morphalin-d-yl-benzoylamine)-1H-thieno[2,3-c]pyrazole-5- carboxyitc acid
(1-phenyl-cyclopentyl)-amide;Rt 6.1; [M+H] 518.
132)  2-4-(4-Methyl-piperazin-1-yi}-benzoylamino}-1H-thienof2; S-C]pyrazo[e-s-
30 carboxylic acid[1+(3-chlore-phenyl)-1-methyl-ethyll-amide;Rt 4.8; [M+H]" 537, _
133) 3~(4—F|u0ro~benzoylamiho)—1H-thieno[z.3-c]pyrazole-5~carboxy!ic acid [1-(3~
chloro-phenyl)-1-methyl-ethyll-amide;Rt 6.3, [M+H]" 457, ' o
134)  3-(4-Methoxy-benzoylamino)-1 H-thiano[Z.3-c]pyrazole-5~carbo>£ylic acid {1-
phenyl-cyclopropyl)-amide;Rt 5.5; [M+H]" 433,
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35N ]--------~~~ 40 wherein R'"' is a hydrogen atomor a straight or
branched C -C3 al kyl group; R3 is a hydrogen or hal ogen atom or a group
sel ected from hydroxy, cyano, straight or branched Cl-C3 alkyl or C-C3
al koxy; 45 or optical isoners, tautonmers, and phar maceuti cally acceptable

salts th t he manufacture of a rredi canent el |
. :fv%ozf o5/07%22 ﬁﬁ'&g 0[)‘@;12

prolifer I sorders caused by and/or associ at ed mit d protein
ki nase act|V|ty, wherein the nedicanment is adm nistered to a mammal i n need
thereof. 50 2. The use according to claim| wherein the nedicanent is for
treating cell proliferative disorders caused by and/or associated with an
altered Aurora kinases activity. 3. The use according to claim2 wherein the
Aurora kinase is Aurora 2. 55 4. The use according to claim1l wherein the
cal | proliferative disorder is selected fromthe group consisting of cancer,

Al zhei ner' s di seas nf ec S ut o- ne di s and
neur odegener at i ve 3?5% Té’ [“c’g’megf' rﬁi&@a‘a’%?}rimﬁ ofo* %Fiyéﬂz FHRRYEi n the
cancer is sel @Glﬁéidbhﬁm)d)mcwrepi@famwpRt@)ﬁiéii/lsi‘diiﬁ@ of carcinoma, squanous cell 45

carci nona, henat op@igst i £d-u iio'ﬁnmtﬂ PR QL Gty awnapm Hiehd( e8P azokyrOr s Of
mesenchymal ori

nt r al eral nervous system
nel anoma, sem’ ﬁrg%ﬁc ?B?ﬁ@%‘&@ﬂ@f’ 5’@&15{&8@?%&32 %ﬁugxer oderma pi g- nentosum
ker at oxant Homa, t h{¥70i d3-fdldrihelintia-beraptantino)-dmthiskelpaslpirazoedr@ooryic Bcié. The
use according ((@9)1-%@;,;@”%“»{@@;@]3 phdhQl-agl Jamﬂé@it'ﬁ%%ﬁiﬂ are di sor der i s sel ect ed

adenomt osi o poly ool s, SRS R e BIa T B HE R PR R B cel
prolifer- ati (ﬁhm%tbié'é@vfé’t”é’ci/'ﬁhl'}‘laﬂm%8‘(4945&‘:’1‘“@} 4%1.s, pul nonary fibrosis,
arthritis, glomer ulissmepda[mu Mstmaaiaerp@rst-yiswi-igiy@aqino}smie@d[zsa cipidole8st enosis. 10

7. The usq,aceor dlnackoGahhlehen Shileh e RIS Adyresd her cof i

further subjec henot imen in
conbi natjon with af*d eakst- WO‘@W%B@'{“&?Y'B@"‘G’P’1*dr?"teﬁ?[%ﬁ‘icléy"%@ r’ii:‘-"ar gXYlicTRES use
accordi ng to ¢l-@inahoxydnas@iimdityestigamak; Rt f17;Meed’ $doer eof is a human. 15 9. A

met hod for i nhi bi t'lzﬂg %J[Ei-ﬁ-taetgyl |'pé}§‘§r?1-ﬂféenydfyi’axiinmFﬁne&g@éﬂ:y&gﬁe gont acting

the said ki nase wt ned in claim

1, provided t RaPosisEREdse-fEr-RAY ‘tW'?éﬁyi“FéWﬂ‘a@FjetRhé“HMﬁﬁ]ns%r ani mal body by
therapy arie excl uded) IB4-(Avetbyrpioeradh- Bfl)-Beoraylamnok HythiedR, Ridyrefole-¥- 25 0 8 (I}

30 0 NH carboxylic acid [1-(3-flucro-phenyl)-1-methyl-sthyll-amide;Rt 4.5: [M+H]® 521,
143) -(4-Me_thanesuifqnyl-benzoyiamino)-1 H—thieno[2,3-c]pyrazoié-5~carboxyiic
acid(1-methyl-1-phenyl-ethyl)-amide;Rt 5.4; [M+H]" 483.
144) 3-[4-(1,1~Dioxo-thiomorpholin-4-yl)-benzoylamino]~'iH—thieno[z,3-c]pyra:-:ole—5-
20" carboxylic acid (1-mathyl-1-phenyl-ethyl)-amide; Rt 4.9 [M+H]" 538,
145) 3-(4-Morpholin—4-yi—beqzoyiamino)-1H-thienotz,3-c]pyrazoie~5—carboxyiic acid
[i-methyl-1-(S-pyrrolidin-'l-yi—phenyi)-ethyl]—amide;Rt 8.7; [M+H]” 558. .
' _ 148)  344-(4-Methyl-piperazin-1-yl)-benzoylamino}-1H-thieno[2, 3-c]pyrazole-5-
éarboxylic acid [1-methyl-1-(3-pyrrolidin-1-yl-phenyl)-sthyll-amide; Rt 5:2; [M+H]" 572.
25 147)  3~(4-Morpholin-4-yl-benzoylaminc}-1H-thieno[2,3-cjpyrazole-5-carboxylic acid
[1-(3-methanesulfonyl-phenyl)-1-methyl-sthyll-amide; Rt 4.5 (M+H]" 568.
' 148)  3-(4-Morpholin-4-yl-benzoylamino}-1H-thienof2, 3-clpyrazole-5-carboxylic acid
[1-(2-flucro-phenyl)-1-methyl-ethyll-amide;Rt 5.8; [M+H]" 508. ‘
149)  3-(4-Morpholin-4-yi- benzoyiamsno) 1H-thieno[2,3-clpyrazole- 5-carboxylic acid
30 [1-3 -fluoro—pheny!) -1-methyl-ethyll-amide; Rt 5.9; [M+H]* 508. ,_
180y  3-(4-Morpholin-4-yl- benzoyiammo) -1H-thienof2, 3-c]pyrazole-5-carboxyhc acid
[1~(é-fluoro-phenyl)-1-methyl-ethyll-amide;Rt 5.8; [M+H]" 508.
151) 37{(Thiophene-2-carbonyi)-amino]-iH—thieno[z,3-c]pyrazoIe-5-carboxyiic acid
, [1~(4-fiuoro-phenyl)-1-methyl-ethyl]-amide;Rt 5.7, [M+H]" 426,
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R4 35 wherein. Ris an optionally substituted aryl or heteroaryl group, RI
and R2 represent, the sane or different and i ndependently from each other, a
hydrogen atom a straight or 40 branched Cl1-C3 al kyl or a group - CONH2 or

-CH2NR R' or, taken together with the carbon atomto which they are bonded,

R1 and R2 WY 20096 hA C3- C6 cycl oal kyl group; with the pf"%tl/hﬁzggﬁt/@z‘fe’-ﬁat | east

one of Rl and I's” other than a hydrogen atom R and t he
sanme or different and i ndependently from each other, a hydrogen atomor a
straight or branched Cl1-C3 al kyl group or, taken together Wth the nitrogen
atomto which they are bonded, R and R' may forma heterocyclic ring of
formula 45 ( NV ~-N & 50 F-Co , NQ RW wherein R'"" is a hydrogen atomor a
straight or branched Cl1-C3 al kyl group; 46 R3 is a hydrogen or hal ogen atom
or a group selected from hydroxy, cyano, straight or branched & -C3 alkyl

or Cl1-C3 al koxy; or optical isomers, tautomers, and pharnmaceutically
acceptabl e salts théfgof H(THophgne- PSRBT Y- ‘“feﬁ?{%'lc]ayfeqo)e Seratertk rﬂgldt 0
cl ai m 10 wher ei m-(RmktBoxg-pEEn@upmeidpietn@nahibiey (M'tdaer substituted, selected from

thienyl, furyl, pyrrghyl 3?(?90&%9%@4%%0%% anﬁofm"ﬁ%ﬁaﬁiﬁm%ﬁre@w%ag%% ageor di ng

to claim1ll V\,her ein hi en ﬁ% pyrroly phenyl
and 10 phenyl {éU:b@F‘PQWIP%Y’bymﬁ‘ﬁ}"ﬁtﬁ‘é'har%l?% s HY t‘f*é -erocycl es, heterocyl yl oXy or
het er ocyl yl a kyI gr aaps. 3-lBhiophemangang- am‘nof mmhcﬁzéb])ayrmmrddtbagmct el @i m 12

wherein Ris sel SERa @m@hﬁ@?ﬁh}oaraaef g et iy pye ol yi-2-

phenyl, 4-fluoro %I pheny
4- (1- et hyl - pi per azi' %’% Ll"?'b@i%?ﬂny( qtmr(oj_ﬂﬁéyeﬁg[? c]pyravole -5- carboxyllc acid 1-(2-
pi perazi nyl - 4y Ifunmeiphgry)- pﬂrremylleihyma@pywﬂﬂl«mn 1-yl) net hyl - phenyl

4- (piperidi-1-yl) mat@éﬁl B ?MJ 5 cdh5chd lfgﬁ%ohw-l Th@n §r3 cljpgramle -5-carboxylic acld 1-(3-
azi n-4-yl ) net hy| - ah

4- (al kyl am Ho) ﬁ@?’ﬁfpe’%'héﬁﬁihy' EH‘Y'EHP'Q? T"ﬁn"i %ﬁo) met hyI phenyl or

4- (nor phol i no- 4-yl ) ph@ny B-[(Fur#n-2- ﬁrmwmumﬂdrfhiehdﬁ felpgrafde)s-acoatic e 144 cl ai m
10 wherein one fQBrOBhaqlgﬁi']_Rgmy]Seg@l] g-){,gég@q_n—@gom or a nmethyl group and the
remai ni ng one of R, S th grou ei n Wand
R' are as set forth@govgﬁ‘: ?’bgea:ﬁbaxA ??E% H’&f”@ fBVF%E%?f5°Xyﬁ%E%$§(%g to

cl ai m 10 wher ei metiRKy-Bhdy FomethibgibtFastidewiM+H] e car bon atomto which they are
attached, forma C3468 cyghminyh- pgrraa;uaos cal&ny;y%nwquwmo ob.chpeamela (1)

according to cla 1 the carbon atomto
whi ch they 25 carboxyaﬁcmr#ﬁuor? %R’teﬂ‘{%m ""‘5(%:‘!l e*@g& [(r%l“_ ycI opentyl group.

180  3-(1- Methyl TH- pyrazole -5- carbonyl) -aminel-1H-thieno(2, 3-clpyrazcle-5-
carboxylic acid 1-(2-methoxy-phenyl}-1-methyl-ethyl]-amide; [M+H]" 439
181y 3-[({1-Methyl-1H-pyrazole-5-carbonyl)-amine]-1H-thienof2, 3-c}pyrazole-5-
20 carboxylic acid 1-(4-fluoro-phenyl)-1-methyl-ethyll-amide; [M+H]" 427,
182)  3-[{1-Methyl-1H-pyrazole-2-carbony!)-amino]-1H-thienof2, 3-clpyrazole-5-
carboxylic acid 1-{2-flucro-phenyl)-1-methyhkethyll-amide; [M+H]" 426,
163)  3-{{1-Methyl-1H-pyrazole-2-carbonyl}-amino]-1H-thieno[2,3- c]pyrazoie -5-
carboxyhc acid 1-(2-filuoro-phenyl}-1- methyl -athyl]-amide; [M+H]" 426,
25 ‘ 164y  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; [M+H]" 438,
165)  3-(4-Morpholin-4-yl-benzoylaming)-1H-thieno[2,3-clpyrazole-5-carboxylic acid
((R)-1-phenyl-ethyl)-amide; [M+H]" 4786.
166)  3-(4-Morpholin-4-yl-benzoyiamino)-1H-thieno[2,3-c]pyrazole-5-carboxylic acid
30 {(S)-1-phenylethyl-amide; [M+H]" 476,
187}  3-Benzoylamino-1H-thieno[2,3-¢c]pyrazole-5-carboxylic  acid  (1-methyl-1-
phenyl-ethyl)-amide; [M+H]" 405.
168)  3-(3-Fluoro-benzoylamino)-1H-thieno[2,3-clpyrazole-5-carboxylic  acid  (3-
methyl-1-phenyl-ethyl)-amide; [M+H]" 423.
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17. "A compound ‘of fornmula (I) wherein RR Rt and R2 are as set defined in
claim 10 and R3 represents a hydrogen, fluorine or chlorine atom or a
group sel ected from hydroxy, nethoxy or cyano. 30 18. A conpound of fornula
(1) according to claim 10 wherein Ris optionally substituted, in any of its
free p05|t|ons roml to 6 groups, selected from hal oge nitro,
carboxy, cYQr0s “ﬁ%ﬁ%l pol yfl uori nated al kyl, al kenyl, Qﬂﬁ@?ﬁvﬁm“@§l

cl oal kyl , cycloalkenyl aryl, heterocyclyl, aIkyI-heterocycIyI

het er ocycl yl - al kyl , anino-alkyl, am no groups and deriv- atives t her eof such
as al kyl am no, dial kyl am no, arylam no, diarylam no, ureido, alkylureido or
aryl urei do; carbon- ylam no groups and derivatives thereof such as
formyl am no, al kyl carbonyl am no, al kenyl carbonyl am no, arylcarb 35
onyl anmi no, al koxycarbonyl ani no; hydroxy groups and derivatives. thereof such
as al koxy, polyfluorinated al koxy, aryloxy, heterocylyl oxy,

al kyl-car bonyl oxy, ar§¥)cap{forydrosepzovagélbti-kisngd balpyrapoledtdapbiytie n e r(l‘oxy

car bonyl groupsmetdndoray @m@?@mg@ mihereef such as al kyl carbonyl,

aryl carbonyl , al koxycar bony aryl oxycar bonyl , cycloalkyloxycarbonyl
anlnocarbonyl al kyl am nocar bonyl , di al k Ianlnocarbonyl sul furated

derivatives such as al kyl t hi o, arﬁiﬂ&ﬂ&i_iﬁmeféﬁﬂﬂw fonyl aryl sul fonyl,

al kyl sul finy, aryI SHé ffcinayil,g caﬁgbbﬁdsl E@ébyﬁbdmyoorda@ tBQﬁéﬂnfefBBdé' Glescrsbed 1n the
alkylanlnosulfon or,

Lt - A C f |
phar aco%or%/ i%:tlo abg\';g wgr aﬁl%owH iohh%v ?s for Auhog%)%@gg ition bglf)ﬁ;nu a

(1) "according t97Clai onar |
accept abl e sal t20thier eof , selected fronlthe group consisting of: 45 1)
N- (% met Pyl 1- iohenyloehb@ohas 8- 64 B pheobi - %: yd; bENZ0W| Y M apj23] 24: 25; 27,
H-t hi eno[ 2, 3- c].py. 2 ‘
3. [ (4-nor phol | 49 5@%@'3? 32 3%355 §T‘sﬁf‘s§ 40g 1 4g4a f’l%p‘%so fi 5 57: 58 59; 62
H t hi eno[ 2, B C]qugé%pgzg %dr’-‘bd%%ri‘?ﬂé 2,494; 136, 137, 138, 139; 140 141; 142; 143; 144;
N[ (1R) - 1- (4-fluoriephenyib) #ihgi.] - 3- [ (4- nor phol i n- 4-yl benzoyl ) am no] - 1Ht hi en
o[ 2, 3-c] pyrazol e-5-carboxam ide; 4)
3-[ (4- mor phol i n-4-yl benzoyl )am no]-N-[ (1 R)-1-phenyl propyl]-1
t hi eno( 2, 3-c] pyrazol e-5-car boxam de; 50
-[ (4- nor phol i n-4-yl benzoyl )am no] -N-[ (1 S)-I| - phenyl - 2-pyrrolidin-1-ylethyl
H-t hi eno[ 2, 3-c] pyrazol e-5-car- boxam de; 6)
(4-nmor phol i n-4-yl benzoyl ) am no] - N-[ (1S) - 2- nor phol i n-4-yl -1 -phenyl ethyl]-1

H-
5)3

I

[ ( ! !

t hi eno[ 2, 3-cj pyrazol e-5- carboxam de; 7)
[

t

[

j -

(4-fl uorobenzoyl )am noj - N (1-phenyl cycl opropyl)-1

hi eno[ 2, 3-cj pyrazol e- 5-car boxam de; 55 8

(4-fluorobenzoyl)am no] - N- (1-net hyl - 1- phenyl et hyl ) - 1H-t hi eno[ 2, 3- c] pyrazo
-5-carboxam de; 9) 3-[(4-fluorobenzoyl)amno]-N-[(1 R)-1-phenyl propyl]-1
hi eno[ 2, 3-c] pyrazol e- 5- car boxam de; 10)
(4-fluorobenzoyl)am no]-N-[ (1S)-1-phenyl -2-pyrrolidin-l-ylethyl]-IHthien

3
H-
3_
H-
3
| e

Ht

3-[

o[ 2, 3-c] pyrazol e-5-carboxam ide; 47 11) 3-[(4-fluorobenzoyl)amno]-N[(1
R) - 1- (4-fl uoropheny))ethyl]-1 Hthieno(2, 3-c]pyrazol e-5-carboxam de; 12)
3-[(4-fluorobenzoyl)am no]-N-[ (1 S)-2-norpholin-4-yl-I-phenylethyl]-1

H-t hi eno[ 2, 3-c] pyr azol e-5- carboxam ide; 13)

N- (1-et hyl - 1- phenyl propyl )-3-[(4-fl uorobenzoyl )am no] - 1H-t hi eno[ 2, 3- c] pyrazo
| e-5-carboxam de; 5 14)
3-[(4-fluorobenzoyl)am no] - N (1-phenyl cycl opentyl)-1
H t hi eno[ 2, 3-c] pyr azol e- 5- car boxam de; 15)
N-[(I'S)-2-norpholin-4-yl-1-phenylethyl]-3-[(thien-2-ylcarbonyl)am no]-1H-thi

[
thi
[ (]
o[ 2, 3-c] pyrazol e-5- car box-

eno|
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am de; 16) _
N- (1- et hyl - 1- phenyl et hyl ) - 3-[
azol e-5-carboxam de; 17) N[ (1
R) - 1- (4-fl uorophenyl )ethyl]-3-[(thien-2-ylcarbonyl)am no]-1
H-t hi eno[ 2, 3-c] pyr azol e-5-car boxam de; 10 18)
N-(1- phenylcyclopropyl) 3-[(thien-2-ylcarbonyl)am no]-1
g;thleﬂoﬁ?mg c]pyrazole 5- carboxanlde 19) N-[(1

1 idin thien-2- | car bonyl )am no] -1
H- t hi gnoFyl’sf %e"g’e °””"§}% °o”>’%%°f1°F{1“”ci 20) N—[)(/I o) ]
R)-1- phenylpropyl] 3 [ (thien-2- ylcarbonyl)anlno] 1
H-t hi eno[ 2, 3-c] pyr azol e- 5- car hoxan# de; ,, 21)
N (1- net hyl - 1- phenyl et hyl ) - 3- < ?ﬁ Ak+pyrro}-2 yI)carbonyI]anlno} 1H-t
hi eno[ 2, 3-c] pyrazol e-5-car- 15 Hpxami\de;/ 22)
3-{[(1-met hyl - 1H pyrrol - 2- yI)caﬁbonyI 1 No) - N—(l phenyl cycl opropyl )-1Hthie
no[ 2,”8- c] pyr azol e- 5- car box- ani de; . .0 :

(thi en-2-yl carbonyl )am no] - 1H-t hi eno[ 2, 3-c] pyr

H-t hi eno[ 2, 3-c] pyazol e- 5- car boxam de;
3-(2-furoyl am no)-N-(1-nethyl -1-phe
Ht higno[ 2, 3- c] pyrazol e- 5- car boxan de;rs28
N- (I -nmethyl -1 -phenyl ethyl)-3-((4-[(1-nes
-1 Hthieno[ 2, 3-c] pyrazol e-5- carboxam te;
3-({4-[(l-nmethylpipe(din-4-yl)oxy] benzoyl } ah
t hi eno[ 2, 3-c] pyrazol e-5- carboxanm de; 27)
N ( 1-zeret hyWkelsinphenyl et hyl ) - 3- ((4-[ (4- net hyl pi perazi n-1-yl ) net hyl ] benzoyl } am
go) iH—thieno[Z 3tc%£yr$- 25 ﬁq#;PS car boxam de; 28)

4-me nebtoeaticerbstitutgd g Pobh z -
- 1( L_ t LI( eno t;}:ﬁﬁ [Ag p@ztdpeesamzi%g?r%wP ndgyI o?nn;aghotn)thEt!\t\ t(w]c-irogeggtgnx lacsya(::glhto oFr)r opyl )

N- (1- et hyl - P2 e' hg : cpety g Fr hiney
i e|(10[ geg c] pﬂﬂgﬂqg é d% %cydgwpg ﬁ gpFr{c]szy:’ itZ\ ast on oflﬁgm Q‘Q 1H-th
ht

) = N-(1-phenyl cycl opropyl ) -1H

an a hy ro en a the sa iffer d i dently from each gt
3-{[4- (4 et gé !erpﬁ ﬁ(WgB or, kIrrlgEé}h nfwtlpﬁgﬁ-hy Qta%m{j T;uc H-thie
no(2, 3-c] pyr 3 ﬂegq{ 1he clic ring offormu!a
3-{[4 (4-meth y plpera2|n enzoy am no) - (1S) - 2- nor phol i n-4-yl - 1- phen
yI?Ehyl] 1H-t hi eno[ 2, 3- c] pyrazole 5 carboxanlde 32) .
3 4- (4- met hyl pi perazin benz no} - 1. -1 2-pyrrolidin-|
-yl ethyl]-1N-thienof2, 3- Jk Mga pyr 5-car él
N-(I-ethyl-1- phenylpropyl) 3-{[4- (4 nethylplpera2|n I-yI)benzoyI]an1no}1F+th
|eno[§ 3-c] pyrazol e-5-car- boxam de; 34)
3- ([ 42 (4- et hyl pi per azi n- I-yI)benzoyI]anlno) N- (1- phenyl cycl opentyl) - |
H-t hi eno[ 2, 3-c] pyrazol e-5-carbox- a . 40 351{r-1hpqw
3-{[4- (4- et hyl pi perazi n-1-yl) be |'] no) cyclopropyl) 1Hthie
no[ 2, 3-c] pyr azol e- 5-car box- am de; QT%/ ?it
3-{[ 4w (4- et hyl pi perazi n-1-yl)benzoy nlno) N[ ) - 1- phenyl et hyl ] - 1H-t hi en
o[ 2, 3-c] pyrazol e-5-car boxa-

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-C4 alkyl

or C4-C5 alkoxy,
45 .
or optical isomers, tautomers, and pharmaceutically acceptable salts thereof, for the manufacture of a medicament
for treating cell proliferative disorders caused by and/or associated with an altered protein kinase activity, wherein
the medicament is administered to 2 mammal in need thereof.

50 2. The use according to ciaim 1 wherein the medicament is for treating cell prbliferative disorders caused by and/for
associated with an altered Aurora kinases activity.

3. The use according to claim 2 wherein the Aurora kinase is Aurora 2.

55 4. The use according to claim 1 whersin the call proliferative disorder is selected from the group consisting of cancer,
Alzheimer's disease, viral infections, auto-immune diseases and neurodegenerative disorder_s.

5. The use according to claim 4 wherein the cancer is selscted from the group consisting of carcinoma, squamous cell
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3-(4-Pyrrolidin-1-yl met hyl - benzoyl am no) - 1H-t hi eno[ 2, 3-c] pyr azol e- 5- car boxyl
ic acid (1-nethyl-1-phenyl- 45 ethyl)-am de; 38)

3- (4- Mor phol i n-4-yl net hyl - benzoyl am no) - 1H-t hi eno[ 2, 3- c] pyr azol e- 5- car boxyl i
c acid (1-nethyl-1-phenyl- ethyl)-am de; 39)

3-(4-Pi peridin-I-ylnmethyl-benzoyl am no) - 1Ht hi eno[ 2, 3- c] pyr azol e-5- car boxyl i
¢ aci d( 1- mefrdinbna, herdisB¥te 1unfls Y hyeoRSH Gohoi® fhedd) tumars of mesenchymal origin, tumors of the

3- [ 4- (| sopeapy biiPeRBerBBEANL ysRa NMRYdnaNichMbmal kErdidddr@dRb, 2stdostrkdiial BB8rAa fi- car box
ylic acid (intaseb Rythtelantpdia; thyr feileididi ydnker aind Kbpostsbiroma.

3-[4-(1, 1- D oxo- 1-t hi onor phol i n-4-yl net hyl ) - benzoyl am no] - 1H-t hi eno[ 2, 3-c] py
r azol - 56.c Aebiexaebdrding daodai( whesginthia péil-plolifeyttisndidordertisppledied frp the group2¥nsisting of benign

3- (4- Nor phepsigie teelasiatFryiial aenmesslsapiiPays) neviibrpmaissis [Psoriaris Japayiprsmetecebrrelisr boxy | |
c acid [1- ton pys .e6_wﬁrh@rﬁ%s§le_rosg5nulfxgmflﬁsgsfls_, énfl-ﬁtiﬂ qlqn&wioef@flritiﬂg’i post-surgical stenosis

3- (4- Mor phBT9G 4561 et hyi - benzoy! ani no) - 1Ht hi eno[ 2, 3- ¢] pyr azol e- 5- car boxyl i
g (aZI ﬁ/bl[‘ %hgfé ln:rs‘l; %%rﬁr&%{' I§\§ l‘%&ﬁ%ﬁ)ﬁyﬂfﬁéﬁm&% 4 ltl‘]er-egf oy fﬁl'ﬁér sﬂb‘}gcted to a radiation therapy or

H-t hi enof 2, 3 g(ﬁ)i/py;z'ol e-Brcar box'yl icoaci oTtaltlf ?rﬁyt?thﬁg?egt-' phenyl )- 48

1- met hyl s.etrhiilsd ac8dMifd@ clainft Didherein the mammal in need thereof is a human. ‘

4-{4-[5-(1-Met hyl -1 -phenyl - et hyl car banoyl ) - 1Ht hi eno[ 2, 3-c] pyrazol - 3-yl car ba
noy| | #benz yinkthi i@ @hisitnig Aeer 2 kigas dodviyhicecomprsek coreactinglie tajd kinetwiir gn efiive amount

3-[ 4- (4- Fl gty ompiupressiddiingd i clitnfetrévided thid evathodp o e fresfmedt of the human or animal body by

H-t hi eno[ 2 Beeyaeadusbe- 5- car boxylic acid (1-nmethyl-1-.5 phenyl -ethyl)-ani de;
47) 3-(4-Pkperazin-1-%lqethyl-benzoylanino)-l

Ffthlgnof%,ggﬁfﬂVPg?H 205 carboxylic acid (1-methyl-1-phenyl - ethyl)-ani de;

48)
3- (4-1nmdazol - 1-yl met hyl - benzoyl.agi no) -*1H-t hi eno[ 2, 3- c] pyr azol e- 5- car boxyl i c
aci d (1-nethyl - 1- phenyl - et hyFc afthnges; '49)

3-(4-Thi azol i di n-3-yl met hyl - bengoyl
H-t hi®wno[ 2, 3-c] pyrazol e-5-carbofylic
50) 3-(4-Pyrrolidin-1-yl nethyl -benz
H-t hi enof[ 2, 3-c] pyr azol e- 5- car.boxylic
1-net hyl -et hyl ] -am de; 51) ’

JH- t hi eno[ 2, 3-c] pyrazol e-5-car boxylic
aci d Tl-(3-f|uoro-pheny|)-1- i 5 met hygthyl ]-am de; 52)
3-(4-Pi peridin-I-ylnmethyl-benzoyl am n )
H-t hi eno[ 2, 3-c] pyrazol e-5-carboxylic atid R{ uor o- phenyl ) - 1-

met hyl - et hyl ] -am de; 53) 3-(4~Azetidin-1-yM#EThyl - benzoyl am no) -1

H-t hi gno[ 2, 3-c] pyrazol e-5-carboxylic acid (1-nethyl-1-phenyl- ethyl)-am de;

wherein

R is an optionally substituted aryl or heteroaryl group;

R and R, represent, the same or different and independently from each other, a hydrogen atom, a straight or
40 branched C4-Cj alky! or a group -CONH, or -CH,NR'R" or, taken together with the carbon atorn to which they

are bonded, R, and R, may form a C5-Cg cycloalkyl group; with the proviso that at least one of Ry and Ry 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 which

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

whergin R™ is a hydrogen atom or a straight or branched C4-C4 éikyl group; -
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20 54) _

3-(4-Azeti din-1-yl nmet hyl - benzoyl am no) - 1H-t hi eno[ 2, 3c] pyrazol e- 5- car boxylic

acid [1-(2-fluoro-phenyl)-1- nethyl-ethyl]-am de; 55)

3-(4-Azetidin-1-yl nmet hyl - benzoyl am no) -1 Ht hi eno[ 2, 3- c] pyrazol e-5-carboxylic
aci-d [1-(3-fluoro-phenyl)-1- nethyl-ethyl]-amn de; 56)

3-(4-Azetidin-I-yl nethyl -benzoyl am no)-1

H-t hi enof 2, 3;3(6:9] &@sz?réa@ﬁ@%t?fb?fﬁwopitseﬁé‘%ddwpPyd(mmt » 2t eligigpleetmankied €4-C 2yl

nmet hyl - et hyI arideEy: 57)

3-[4-(4-te razi en I no] - 1H-t hi eno[ 2, 3-c] pyraz
ol e-5-car bo>?’"""1§1 lszers %HBTTS a"yph?rﬁxﬁemﬁaﬁly E}éﬁ%ﬁg saﬁ?ﬁ -am de; 58)

3- (4- Pyxg e\lcbrgaoshd%ﬂmﬁs )fayéord#q&@agw@meramk ééqréup'o&fa .%U%B&Lb%t@d,zgleaééfoﬁaar boxyl
ic acid ,g@,rograp SBYA. } -met hyl -eth -amde; 3

59) 3- (4- P| peri di n-1-yl net hyl - benzoyl am no)-I H-th| eno[ 2, 3-c] pyrazol e- 5- car box
yl i c achd Alcdmgodndfof fotdnio d)RpbB@RAINE ocdim 1Mt R iethiByd, furye prret@R, N-adiy- -pyrrolyl, phenyl and

3- Pheny| aokdny busriueo by haldgdnisioan bt2oc3el] Hoyabiyer etaayitygloie. aci d

(1-met hyl -1 - phenyl - et hyl ) - am de; 61) _
3-(4-Di e g TRavideteretin () amt?é’ﬁ‘zWP'a‘ri? WegreiniHs sdpclehism2-tBeny]| pymviaoitet-mrdd-boxyl i c

acid (1- ek vl A yl.4- (éﬁﬁtpyl ylpeé_gﬁl ﬁgoxy)ggmgz {1-methyl-piperazinyl-d-yliphenyl, 4-(1-methyl-
I th ( r-
(b gg”%%m e M Thl v
3-(4-Cycl ut Oanho" I’{ﬁhe enzoyl am no) 1H-t hi eno[ 2, 3-c) pyr azol e-5-car boxy!l

i€ aci dyf 4 H@Job’%' F iR B acWing BB 1h widBitfe offd hnd R, is 2 hyd f thyl '
3 (8- (| SGRE RO MY &, SRR IR b S S A b a0k Sodaid T azol
e-5-marboxylic acid (1-ne- 40 thyl-1-phenyl-ethyl)-am de; 65)

3- ( 4- Cy ¢d. epenjoytdanbrmoagldagetdinh @nrzieyb ahbrdirty,-aidd R,, together with the carbon atom to which they

H- t hi eno[ 2re3ktchedyirrazdh-8s &eleékyiboxyl i ¢ acid (1-net hyl - 1- phe- nyl -ethyl)-am de;
66)

3- {4 [ (B WISyPT Telrit ' ) 3CPEANR PICRIMHE WD Bufnhity) geftien i Bp aTRn store]‘)w\efatﬁwl e-5-ca
rboxylic éE?HEZO'CBf R GYFRTPRY! 45 FYC‘&‘?W'E’Q%yI ) - ami de; 45 67)

3-(4- Aml'P%née é’}{nd of ormuiﬁ%t ne"rem% é&\and rﬁgrg QJ 52et g‘éﬁ eli pnyc aim and 3 rg;%gsgn sX ydrggezr%c' d
ed fr

(1-
3-(4-Pyrr o%m %mea rogdhgrelzoyl amyﬁmﬁy ?—EOX)HF cyaoo[ 2, 3-c] pyrazol e-5-car boxyl

i c ael d1i(. l‘cﬁ@poflr{dléﬂ’ﬁrﬁuipnﬁﬂdbl'd%g tobmiRBb hﬁé’re‘trﬂ-‘t @U{Jttana@mlﬂdﬁuted&alny of its free positions, by
3- (4- Pyr r @b tliors-glouys| ssettyfombiidgaayritadanexy, cdro talkit apiudinde Iy s1ad ke -gar boxy|
ic acid [ tiedi@k cyatahhenlyarpineteroS Oy, pi-petdociant, aydrocgtyhapyl] anarmiatt@, amA@yroups and deriv-
3- (4- Pyr r elvetlhered sugt m&ﬁfwmmiwhcamlam)or didedartriocunido 2ak8lreliqy paizreiie cbogar boxy|
ic acid [¥=a IBQWPQrﬁﬂsk piees therpdf SUED ppdanhyidmine t dyibrhopitpmpe. alkqnylyarbonylamino, arylcarb-
3- (435Pyr r oMy aﬂ‘f“ﬂ- alf H"’é'ﬂyﬁ‘ no; B'Wb F%H?ﬁ‘"'ﬁ(g “"i“l“ﬁstt'ﬁfeéfrﬁﬁ'fh?s glkoxy, ﬁ?ﬁ'kﬁ'ﬁt@ Alsoar boxyl
ic acid [ 7VFH arb . 8 Ic y»[:jlox den ?fzcarbonyl groups
3- (4- Pi erafl efﬁfat e 3} él 317 Ikoxyc nyl,a oxycérbony cycloalkyloxycarbonyl,
H- t hi P 2 0Cg onyl alk Emin bon %C mocarb rwatl s such as alkylthio, arylthio, alkyl-

i enol vl nyF r9!¥ {slevid J:il&‘rll-*. n?l Térﬁsuﬁo(ﬁ { chﬁﬁ jl%)ﬁno@ Yyl or dialkylamino-

40 sulfonyl.

19. A compound of formuia {1) according to claim 10, optionally in the form of a pharmceutically acceptable salt therecf,
selected from the group consisting of:

45 1) N-(1-methyl-1-phenylethyl}-3-[{(4-morpholin-4-ylbenzoyl)amino}-1H-thieno[2, 3-¢clpyrazole-5-carboxamide;
2} 3-[(4-morpholin-4-yibenzoyl)amino}-N-(1-phenylcyclopropyl)-1H-thieno[2,3-clpyrazole-5-carboxamide;
3} N-[{1R)~1-(4-fiuoropheny))ethyi}-3-[(4-morpholin-4-ylbenzoyl)amino]-1H-thieno[2,3-clpyrazole-5-carboxam-
ide;
4y 3-[{(4-morpholin-4-yIbenzoyl)amino}-N-[(1R}-1-phenylpropyll-1H-thieno[2,3-c]pyrazole-5-carboxamide;

50 © B)3-[{4-morpholin-4-ylbenzoyl)aminol-N-[(18)-1-phenyl-2-pyrrolidin-1-ylethyl]-t H-thieno[2,3-c]pyrazole-5-car-
boxamide;
6) 3-[(¢-morpholin-4-ylbenzoyl)amino]-N-[{1S)-2-morpholin-4-yl-1-phenylethyl]-1H-thieno[2,3-c]pyrazole-5-
carboxamide;
7) 3-{(4-fluorobenzoyl}amino}-N-(1-phenylcyciopropyl)-1H-thieno{2,3-c]pyrazole-5~-carboxamide;

55 8) 3-[(4-fluorobenzoyl)amino}-N-(1-methyl-1-phenylethy!)-1H-thieno[2,3-c]pyrazole-5-carboxamide;
9) 3-[{4-flucrobenzoylaminol-N-[{1R)-1-phenylpropyll-1H-thieno[2, 3-clpyrazole-5-carboxamids;
10) 3-[{4-fluorobenzoyl)amina]l-N-[(18)-1-phenyl-2-pyrrolidin-1-ylethylj-1H-thienof2,3-clpyrazole-5-carboxam-
ide;
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nyl)-1-nethyl -ethyl]-am de; 73)

3-(4-Piperidin-1-yl met hyl - benzoyl am no) - 1H-t hi eno[ 2, 3- c] pyrazol e-5-car boxyl |
c acid [1-(3-net hoxy-phe- nyl)-1-methyl-ethyl]-am de 49 74)

3-(4-Pi peridin-1-yl met hyl - benzoyl am no} 1Ht hi eno[ 2, 3- c] pyrazol e- 5-car boxylic
acid f1-(2-nmethoxy-phe- nyl)-1-nethyl-ethyl]-amnde; 75)

3-(4-Azeti di n’l1l3ﬁi Bobb¥loy Qﬁﬂ@]%/[hﬂ (ﬁﬂl)oroi]rhenyl)eth 1chleno(23c]pyrazole5Tzarboxam|de

Ht hi eno[ 2, 3- ¢J) pYA REObRzoRRRRAEHRN YA iford6ih-d-yil1 bndndiathit HNK s DHGRY-0le-5-carboxam-
1- net hyl - et hylg;- am de; 5 76) 3-(4-Azetidin-1-ylnmethyl-benzoyl am no)-1

H-t hi eno[ 2, 3- ¢ pyrdarel-wehipoanbgriordenagiahirpHHtdenoe t-Hpxazelpbeampkamide;
1- met Ryl - et hy14) 3-firiudrebenzoilamBel(NA1-Areatidvatipentd )~ yhiwed 2 Bdlpylaeterioptbanamids ) - 1
H-t hi eno[ 2, 3- & Pyt ?@z?d?@h@ﬂﬁ'a'ﬂb?@%yfﬁfhﬁ] Sd@iert 2-\qaromy)preinch Gk iepkeerpplpzole-5-carbox-

1- met hyl - et hyf ‘dea
3- (4- Nbrphol i FJ’B@ V|‘i on )F-il“ F‘é °?33"1p(¥ FOLFGPRT car boxy i
c aCI & ( rop 3 | ron oieScarboxam1de
3 (a-frpiol 1 [@( E "" ,e% “’" l nﬁ)‘él yéa?;",’s%";%?écagaéboxy"
c acid [1-(3- gﬁg

3- (4- Mor phol i ﬁtnﬂw/da):mhémw,md;@mﬁmzafeam@mawﬂoﬁ1hhrﬁenai ?c}gyra%!@yéa%@'nﬁé5 car boxyl i

c acid [ 1-(2- methexgnhphonenyiatly)-3-Ga etnav b 'pﬁﬁokw) arbaij&haho}- HPthidnb)2, 3-clpyrazole-5-car-
3-[ 4- (&4- Met hyboxgmiigeer azi n- 1-yl ) - benzoyl am no] - 1H-t hi eno[ 2, 3-c] pyrazol e-5-carb

oxylic acid [2% lﬂﬂﬂhl}ethym#i(pﬁml mcdmwarpnm&(hy\bn)ﬂesebmwl} 1Hathieab2, 3-cBPrpzole-5-carbox-
3-[4-(4- et hyﬁm?&eram n-| - -benzoyl am nol-l H-t hi eno[ 2, 3-c] pyrazol e-5-carb
oxylic acid figpamne) P'l"ﬁﬁlt‘% SePPYIHE ENg(2 B elpyARgler -SFFtg@micg3)

3-[4- (4- Met hy?“)aﬁi ?Vé?f‘i”?? (-1 W'Bé'i‘f'% Yoy WS "1213 "Fﬁ"@ﬁc? 20"3"“6‘1? razol e-5-carb
oxyl i c acid [§ yly' T ph?“ﬂ'e Oo’(ﬁl‘é@ TSRS ‘3"@?‘?5‘?1" & thie %gc]py’az"”

S L e EOAROR g sl o

85) 3- [ 4- (4- MebfY he(Rinb@L aaieﬁmekhyayi?( L@&m%méﬁﬁemxﬁ}a&mﬂmkdw@&@l e-5-¢
ar boxyd i.c aci ghigslcatiaiigd; - 1 uor o- p e nyl)-ethyl]-am de; 25 86)

3- [ 4- (4- Met hybs) pijpas- amhynm&:azw HyhimetheykoRmMON- (i -bhehidy@ipep:R). BH-Olepyr 3xpph@ied - car b
oxylic acid (pcamwkdmde- 1- (4- flu oro-phenyl )-ethyl]-am de; 87)

3- ({4- [ (1- net B INA-peifidil-phenyiagiyl- @ﬁ??ﬁ@ﬁ!‘wra)ﬂaw}’?wwﬂw'@hF%WB'EOE! Firgpgelpazol e- 5-
car boxyl i c acheridel _ et hyl - 1-

ot P Pij #s:[ gévaﬂwwr%nwv%wyﬂs@ﬁcz R B R S R oot of o 5

- b [ i |
3 ({41 (1- ﬁe? %: i RS EN S A s e Bl L o T
- carboxylic a§2) ('I!?Je MdlperaLn GGk Ay n iR Iphenfl2 By dliai R 1N-thienof2,3-¢)

35 pyrazole-5-carboxamide; )
33) N-(1-ethyl-1-phenylpropy!)-3-{[4-{4-methylpiperazin-1-yl}benzoyllamino}-1H-thieno[2, 3-c]pyrazole-5-car-
boxamide;
34} 3-{[4-(4-methylpiperazin-1-yl}benzoyllaming}-N-(1-phenyleyclopentyl)-1H-thieno[2, 3-clpyrazole-5-carbox-
amide;
40 35) 3-{[4-(4-methylpiperazin-1-yl)benzoyllamino}-N-(1-phenylcyclopropyl)-1H-thieno[2,3-c]pyrazole-5-carbox-
amide;
36) 3-{[4-(4-methylpiperazin-1-yl)benzoyllamino}-N-I{(1R)-1-phenylethy(]-1H-thieno[2, 3-clpyrazole-5-carboxa-
mide;
37) 3-(4-Pyrrolidin-1-ylmethyl-benzoylamino)-1H-thieno[2,3-c]pyrazole-5-carboxylic acid (1-methyl-1-phenyl-
45 ethyl)}-amide;
38) 3-(4-Morpholin-4-yimethyl-benzoylamino}-1H-thieno2,3-clpyrazole-5-carboxylic acid (1-methyl-1-phenyl-
ethyl)-amide;
39) 3-(4-Piperidin-1-yimethyi-benzoylamino}-1H-thieno[2,3-clpyrazole-5-carboxylic  acid(1-methyl-1-phenyl-
ethyl)-amide;
50 40) 3-[4-(Isopropylamino- methyl)—benzoylammo] -1H-thieno[2, 3-clpyrazole-5-carboxylic acid (1-methyl-1-phe-

nyl-ethyi}-amide;

41) 3-[4-(1,1-Dioxo-1-thiomorpholin-4-ylmethyl)-benzoylamino]- 1H-thienc[2,3-cjpyrazole-5-carboxylic a0|d(1-

methyl-1-phenyl-ethyl}-amide;

42) 3-{(4-Morpholin-4-ylmethyl-henzoytamino)-1H-thieno[2,3-c]pyrazole-5-carboxylic acid [1-(3-fluoro-phenyl)-
55 1-methyl-ethyl}-amide;

43) 3-(4-Morpholin-4- ylmethyi-benzoylamlno) -1H-thienc[2,3-c]pyrazole-5-carboxylic acid {1-(2-fluoro-phenyt)-

1-methyl-ethyll-amide;

44) 3-(4-Morpholin- 4-ylmethyl-benzaylamino)-1H-thieno[2,3-clpyrazole-5-carboxylic acid [1-(4-fluoro-pheny!)-
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90)

3-((4-[(21-met hyl pi peridin-4-yl)oxy] benzoyl)am no)-1H-t hi eno[ 2, 3-c] pyrazol e-5
-carboxylic acid [1-methyl- 1-(4-methoxy-p henyl)-ethyl]-anm de; 35 91)

3- ({4-[ (1- net hyl pi peri di n-4-yl)oxy] benzoyl } ani no) - 1H-t hi eno[ 2, 3- ¢] pyrazol e-5
-carboxylic acid (1 -nethyl- 1-(3-nethoxy-phenyl)-ethyl]-am de; 92)

3- ({4- [ (1- methadybdaRfbhigh; n- 4- yl ) oxy] benzoyl } ami no) - 1H t hi eno[ 2, 3- ¢] pyrazol e-5
-car boxyl i c #¢k- {i §-G-velinphenyibinfici roamdy R O IRty rajot- ﬁﬁdawhiw@mn%ﬁ.paﬁhe1

3- (4- Cycl oprapyyantineieiyhystersbenzoyl am no) - 1

H-t hi eno[ 2, 36t yrrapotpperfing airah)yenzoylzatriokh HihidnZl2,B-opy@rate-Fdadoxyit@cid (1-methyl-1-

nyl ) #1- met hydhergkethyd-dmidemi de; 94)

3- (4- Cycl oprg @é’%’ﬁ@h’eﬁt’mﬂyi‘lﬁ@?ﬁéﬁﬂw%‘rﬁ F‘i'@?ﬂlz’l%wqﬁl@@rﬁc?ﬁ‘?“ﬁw@T‘?)Sh"&&‘ﬂﬂ@h%ﬂ car boxy
lic acid 1-(FY 62)/@5 %% P& 95)

3.[4-(Isopro géﬁﬁ“ﬁ ORtIR P @’}?2‘5‘9)[156*1‘%6?3% FHT- %?’?510’2"“‘3 °éd] ByeERYPEMS- car box

ylicacid 1- QZ'E, in hme o ieng(2,3-eloytazd acid (14me en

3I [4a?l sgproe(o h E‘ '% By hgxi)r)lﬁ/zoy gﬂ%{hno‘i%{ﬁ“ﬁ enoFJEXylff ?@ir%‘”ﬁ’“ ‘g car box
ylic acid 1 hﬁﬁ Haleh AV rﬁlallﬁ i 3tl:‘}f:lyr ZofalSlchYBox i uoro-phen

3- (4- Azepan- imgf %{ylpydugil)enz%lzgfrlna% og bIillw- toﬁ% eno%azﬁrgl %]gpi’/'%&z%[f 3 ﬂS c?’:r ggxyl I C

acid (1-met hgt)s-@-rperinylyimef-bynkoyia@ing )} die thieBkifd, 3-clpyrazole-5-carboxylic acid [1-(3-fluoro-phenyl)-1-
3- (445Azepan- tetylattel-tyide: benzoyl ami no) - 1H-t hi eno[ 2, 3- c] pyr azol e- 5- car boxyl i ¢
acid [1-(2- f52Wﬁﬁmgheﬂylm)ethﬂbenﬁc@iammW—Ithieettmiytt]qyramfﬁi-fd@rbO@@)acid [t-(2-fluoro-phenyi)-1-

3- (4- Pyr azol mwbAtRETSH - benzoyl ami no) - | H-t hi eno[ 2, 3- c] pyr azol e- 5- car boxyl i c
. acid ( 1- et hyi 31(4 Eﬁtéiwsjrylme@flﬁwzaylagm)d 1th|ef§@)§—c]pyrazoie 5. carboxy i¢ acld (1-methyl-1-phenyl-
3- (4 ret hoxy

-% tld:%1 Hlmf)tgwl benzo& minc%gj %ﬁ on%lch%azoé%-carboxyh% g‘c!udb[?)%yfluoro pheny!)—q
3 (3- et hoxygs méaf.ﬁﬁt QAL R B0 0 0N S

(1- met hyl - Dy )-am de; 3- (2- et hoxy- benzoyl am no
H-t hi eno[ 2, sssg::]-py\&@a@h gnm&nw:@ernmwhd) o aﬁhodz AKclpyaBlalByehrbokytip BaIYY 4u@b-Phghy)-1-am de;
50 183) (%Mr@hmbmlw4 yl -benzoyl am no) -1
H t hi enol[ 2, 357¢ }-py4-ee-6lta-pHerazmr bymetpliitenzaganthol &Ltmh)ﬂc}m&azphé»mgrboxylreawn Jne-ami de;
104) 3-[ 4- (4vEehept-etpilpeidezi n- 1- yl ) - benzoyl am no}si
H-t hi eno[ 2, 338t} ﬁ}ﬁ%ﬁ'@i’? by"Bet@h‘?eb@%W"P"U*h‘é'?@iz@flpm picerjaxyip acld i fluere-phgtv- ani de;
5 105 1-methyl-ethylj-amide;
3- (47D et hyfrggln ‘Lt werﬂeﬂmhan?nmgsamwWea%ft PRy e SEBERYNIC aci d
(1-methyl -1 - ) Ao)1H gg Jy%@l cal cacld 1-me hyl1 enyl-e h
3-[(Furan-3- éa ww ﬁﬁarﬁmwram mgn Rt S A ot 1 BN onag d
(1- net hyl - Mike €t hyl) -am e
3-[ (F=ni ophen@y @wnamwénﬁmmm&]mghkﬂnﬁommmi@ioa.s?zw]ammzmxﬁic BidambexyieCc aci d
(1- met hyl - | - pheyybmide;
83) 3-(4-Cyclobutylaminomethyl-benzoylamino)-1H-thieno[2,3-c]pyrazole-5-carboxylic acid (1-methyl-1-phe-
nyl-ethyl)-amide;
64} 3-{4-[(isopropyl-methyl-amino}-methyl-benzoylamino}-1H-thiena[2, 3-clpyrazole-5-carboxylic acid (1-me-
40 thyl-1-phenyl-ethyl}-amide;
85) 3-(4-Cyclopentylaminomsthyl-benzoylamino)}-1H-thienol2, 3-c]pyrazole-5-carboxylic acid (1 methyl-1-phe-
nyl-ethyl)}-amide;
66) 3-{4-{(Diisopropylamino)-methyl}-benzoylamino}-1H-thienc[2,3-c]pyrazole-5-carboxylic acid (1-methyi-1-
phenyl-ethyl)-amide;
45 B7)  3-{4-Aminomethyl-benzoylamino)-1H-thieno[2,3-cipyrazole-5-carboxylic  acid  {1-methyl-1-phenyl-
ethyl)-amide;
68) 3-(4-Pyrrolidin-1-yimethyi-benzoylamino)-1H-thienof2, 3-clpyrazole-5-carboxylic acid [1-(2-fluoro-phenyl)-
1-methyl-ethyl]-amids;
69) 3-(4-Pyrrolidin-1-ylmethyl-benzaylamino)-1H-thieno|2,3-clpyrazole-5-carboxylic acid [1-{2-methoxy-phe-
80 nyl}-1-methyl-ethyll-amide;
70) 3-(4-Pyrrolidin-1-ylmethyl-benzoylamino)-1H-thieno[2,3-clpyrazole-5-carboxylic acid [1-(3-methoxy-phe-
nyl)-1-methyl-ethyi]-amide;
71) 3-{4-Pyrrolidin-1-ylmethyl-benzoylamino)-1H-thieno[2, 3-¢jpyrazole-5-carboxylic acid [1-(4-methoxy-phe-
nyl)-1-methyl-ethyl]-amide;
85 72) 3-(4-Piperidin-1-yimethyl-benzoylamino)-1 H-thieno[2,3-cjpyrazole-5-carboxylic acid [1-(4-methoxy-phe-
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(1- rrethyl-l-rp
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99) 3-{4-Pyrazol-1-ylmethyl-benzoyiamino}-1H-thieno[2,3-clpyrazole-5-carboxylic acid (1-methyl-1-phenyl-
ethyl}-amide;
100)  3-{4-methoxy-benzoylamino)-1H-thieno[2,3-clpyrazole-5-carboxylic  acid (1-methyl-1-pheny!-
ethyl)-amide;
55 101)  3-(3-methoxy-benzoylamino)-1H-thieno(2,3-c]pyrazale-5-carboxyfic acid  (1-methyl-1-phenyl-
sthyl}-amide; . . _
102)  3-(2-methoxy-benzoylamino)-1 H-thieno[2,3-c]pyrazole-5-carboxylic  acid  (1-methyl-1-phenyk
ethyl}-amide;
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124) 3-[(Thiophene-2-carbonyl}-aminal-1H-thieno[2,3-cjpyrazole-5-carboxylic acid [1-(3-fluoro-phenyl)-1-me-
thyl-ethyl]-amide; :
125) 3-(4-Trifluoromethoxy-benzoylamino)-1H-thienof2,3-clpyrazole-5-carboxylic acld ((S)-2-morpholin- -4 yi-1-

phenyl-ethyl}-amide;

45 126) 3-{4-(2-Dimethylamino-ethoxy)-benzoylamino]-1 H-thieno{2,3-clpyrazole-5-carboxylic acid [1-(2-fluoro-
phenyl)-1-methyl-ethyl]-amide;
127} 3-[4-(2-Dimethylamino-ethoxy)-benzoylamino]-1H-thieno[2,3- clpyrazole-5-carboxylic acid (f-methyl-1-

phenyl-sthyl}-amide;
128) 3-(4-Fluoro-benzoylamino}-1H-thieno[2,3-c]pyrazole-5-carboxylic  acid ((S)-1-pheny!-2-piperidin-1-yl-

50 ethyf}-amide;
129) 3-{4-Morpholin-4-yl-benzoylamino}-1H-thieno[2, 3-c]pyrazole-5-carboxylic acid (1-ethyl-1-phenyl-pro-

pyl}-amide;
130) 3-[(Thiophene-2- carbonyl) -amino]-1H-thienof2,3-c]pyrazole-5-carboxylic acid ((S)-1-phenyl-2-piperidin- -1-

yl-ethyl)-amide;
55 131) 3-(4,Morpholin-4-yl-benzoylamino)-1H-thieno[2,3 .c]pyrazole-6-carboxylic acid {1-phenyl-cy-

clopentyl)-amide;
132) 3-[4-{(4-Methyl-piperazin-1-yl}-benzoylaminoj-1H- -thieno[2,3-clpyrazole-5-carboxylic acid[1-(3-chloro-phe-

nyl}-1-methyl-sthyl}-amide;
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(1-mé&t hyl -1 - gtg@hﬁm@!‘-hﬁwf])amﬁﬁﬁ de 168) _ ‘
- 3-(3-Fl uoro- Eﬁ gggyﬁﬂphﬁ’w—m-iﬂﬁnma@ﬁﬁf&}f@ﬂﬁavwwvaaz%q-%g@-owr bEKY1 | Erdehet

(1-mmet hyl -1 - Ayr-et hyl)-am de; _3-(2-Fl ugro-benzoyl am ng) -1

-t hieno 2, 3%29} e e kil 2 St M A ST S
20. A pr OCESHy7 ﬁengpiﬁrqr%[1iHQIgenE[9,§—c]ﬁ Qyp%g?xy?cj acitj [n‘?{”yla!-pgwé 1-ePH Iga uﬁe .
phal‘ maceut | C?EJ_B W(S-%&@Mnﬁ?!arﬁ%no?—%%§% ole-5$%§r9§§ '.'atﬁﬂ%ml: 1-“- e l-@thy{ﬁaége; whi ch
Process Conpiggfds-Fludd-banRRErhihd}ah-Miekdp BREL e Blcarb QUi Hdid 1-mbthyl1-phBRERA) Amidd; K
stands for a | ower al kyl group, with hydrazine or a hydrazine salt and
r eact i ngotAveockdd & prepatiraithia edinpbuntiedr rerdia 4} 484 BOprpOLdtdticsln eetpthie a0kt Gered AdbriingoNs SO
as t & obt abp raia 1G ehigphewads caobriskarmul a (111) 20 NC SO ALk HBN\1 NH 25\ S
(11) S (111) 30 0 OC(CH3)3 O OC(CH3) 3 (‘E)f? reacting the conpound of fornula
(111) with afeeehgaanpandsieasia ik wirdnAlgeres £ Dipweprigtaaue. Wit vdepent 2 Nwipaags t o
obtain a co Eﬂ‘i’(l'iea 9 hespigbteineg I”ﬁ?)",’ed'Ftﬁ‘:%‘ﬁ‘iP“?)Wée'B‘fd"iGP'?'t'?'}iB‘t%FPé’PtF‘Ea PEPHRT (1 Va)
or (lLVvb) 35 Q™ NNHNj ~QHNN\ /N 40 S(IV) S (lva) (IVb) 450
OC(CIZ-B)S 0 OC(CH3)3 0 OC(CH3)3 and wherein Q represents the said protecting

group; c) acylating the corrpg&}qk of forml a4,flV) M th a compound of formla
(V), wherein Ris as-déf%ned’Pn claim 10 50 and Z Mépresents a suitable
| eavi ng group, so as to in 6}1 conpound of folmia (VI) R COZ (V)
25 S {1 S S ()
: .

. Y OC(CH;), OC(CH,),
3 4

(b} reacting the compound of formula {IIt) with any suitable pyrazole nitrogen atom protecting agent, sc as to
obtain a compound of formula (IV), in any one of its tautomeric forms (1Va) or {IVb)

35

2 !
H.N N N
2 N \N
65 =
40 - .
W (V) S S (Vo)
4 _ 0 OC(CHy), o) OC(CH,},

and wherein Q represents the said protecting group;
¢} acylating the compound of formula (IV) with a compound of formula (V), wherein R is as defined in claim 10
50 and Z represents a suitable leaving group, so as to obtain a compound of farmula (V1)

R-COZ (V)

55

53



55 53 HHORNNH O (VI) 10 0 OC(CH3)3 d) selectively hydrolyzing the
tert-butyl carboxyester group so as to obtain a conpound of formula (VII)
15 R yNN 200 S (VIl) 25 0 OH e) reacting the conmpound of forrmula (VII)

with a conpound of fornmula (VIIl) wherein RL, R2 and R3 are as

defined in

claim10, in the presence of any suitable condensing agent, so as to obtain

a conmpound of formula (IX) 30 H R /N'KI N 35 NHZ O RBI i ,

\ S(IX) Rz

R340 ONH (Viii) RI 1 R3 Ra 45 (f) dq@rotecting t he conpound of fornula

(IX) fromthe Q pyrazole nitrogen atomy
conpound of fornula (1) -and, Ve
formyla (1) into a pharmaceu- 50Qjjtic
salt thereof into the free conpoond
according to claim20 wherein, withi
represents ethyl. 22. The process accs
conpounds of formula (1V), O representd

tecting group so as to obtain the

i'Ted, converting the conpound of
ceptable salt or converting the

brrmula (1). 21. The process

@ comapunds of fornmula (I1), Ak

g to claim20 wherein,

t he group et hoxy- 55 carbonyl

within the

(- CO®EL ) . . :
O OC(CH,),
d) selectively hydrotyzing the tert-butyl carboxyester group so as to obtain a compound of formula (V1)
15
' Q
: H
. - . - Re - NN
20 o V=
N S (Vi)
25
0 OH
e) reacting the compound of formula (VIl} with a compound of formula (Vi) wherein Ry, R, and Ry are as
defined in claim 10, in the presence of any suitable condensing agent, so as to obtain a compound of formula (IX)
30 '
' Q
H .
R N N
\[r N
35
NH, . 0 :
Ryt S8 (%)
R, R, -
40
) e} NH
{V1iny Rity
R, R, '
45
{f) deprotecting the compound of formula {IX) from the Q pyrazole nitrogen atom protecting group so as to obtain
the compound of formula (1} and, whenever desired, converting the compound of formula (1} into a pharmaceu-
50 tically acceptable salt or converting the salt thereof into the free compound of formula (i).

21. The process according to claim 20 wherein, within the compounds _of formula (I1), Alk represents ethyl.

22. The process according to claim 20 wherein, within the compounds of formula (IV), Q represents the group ethoxy-

55 carbonyl (~=COOEL}.

23. A process for preparing the compounds of formula (1) and the pharmacsuticaily acceptable salts thereof, according

to claim 10, which process comprises:

54



23. A process for preparing the conpounds of formula (1) and the

phar maceutical ly acceptable salts thereof, according to claim 10, which
process conprises: 54 a') reacting the conmpound of formula (I111) being
obtained in step (a) of claim?20 with an excess of a conmpound of fornula
(V), wherein Ris as as defined in claim10 and Z represents a suitable

| eavi Ng gr oUR) redebhg@® chrho@BbBbrRuia @) CRHTRAUH 9bp (fa&b? 83th 80 dithn e2cel F¥embolha COR

10 R ~. N ~I offdrmd¥ (vivireiR)is as 1&defdeIbISMHIE) a3d 2Bprbsedts Sl@iMbR1BGHggRG, §0Q€t0692ﬁ:pound
of fornula ( Xyporrmabunt bfeorper(®zol e nitrogen atom as per step ? of the

process, and further reacting the resultant conpound as per the renalning
steps (d) and (e), accdf@ ng to (¥l aim 20. 24. The process according to any
one of clainms 20 or 23 wherein, within the conpounds of formula (V), Z

represents a chlorine or bromne atom 25 25. A process for preparing the
compounds of formula (1) and the pharmaceutgreal |y acceptable salts thereof,
accorgling to claim 10, which oce S CQnprises: reacting a conpound of

formula (11), wherein Al k stan ~\ﬂﬁ éﬁ( -al kyl group, wi th hydrazine or a
et

hydrazine 30 salt and reacting t talned i nternmedi ate conpound
ound of fornula (I11) NI~ 35

under acidic conditions so as to @bt ai
3 0 OC(CH3)3 45 (b) reacting

NC so; ' 2N Hs (11} \ S (I11) . 40 Q_
t he donpound of fornula (I111) with any itabfe pyrazol e nitrogen atom
ound of formula (IV), in any one of
S

protecting agent, so as to obtain-'a co
d}b,IﬁE%(N ~N-Q H2N NON S (1V)

its tautonmeric fornms (1Va) or (IVb) 5
(1Ve) ' NS (IVb) 55 0 O(CH3)3 0 CH3) 3 CH3)-3 55

20 b’} deprotecting the compound of formula (X) at the pyrazole nitrogen atom, as per step {f) of the process, and
furiher reacting the resultant compound as per the remaining steps (d} and (e), according to claim 20.

24. The process according to any one of claims 20 or 23 whereln, within the compounds of formula (V), Z represents
a chlorine or bromine atom.
25 .
25. A process for preparing the compounds of formula (1) and the pharmaceutically acceptable salts thereof, according
fo claim 10, which process comprises:

a) reacting a compound of formula {11}, wherein Alk stands for a lower alkyl group, with hydrazine or a hydrazine
a0 salt and reacting the thus obtained intermediate compound under acidic conditions so as to obtain a compeound
of formula (11} '

| Al HN NN
35 NC 802 -2 H
8 () -
40 R
0 OC(CHy)y - o) OC(CH,),
45 {b} reacting the compound of formula (IIl) with any suitable pyrazole nitrogen atom protecting agent, so as to

obtain a compound of formula (IV), in any one of its tautomeric forms (IVa) or (IVb)

Q - ¢
50 H,N N - N HN N '
2 (5 N N 7 @ ’ \ 7“
A Y A o Vb
| NN s v s o
55
o ToceHy, . 6% OC(CH,), 07 “OC(CHy),

35



and wherein Qrepresents the said protecting group; c) acylating the
conpound of fornmula (1V) with a conpound of formula (V), wherein Ris as
defined in claim10 and Z represents a suitable |eaving group, so as to
obtain a conpound of formula (M) 5 RCZ (V) HQ 10 RN y NH O ~~~JJJJJJ
5 (V) 15 0 OC(CH3)3 20 d) selectively hydrolyzing the tert-butyl

car boxyest er ar@aeHin 8 p@sents Be S4B ge@Pound of formula (VI1) 25 H Q RYN N
O 30 S (VI1) ¢)aépalidgtheBampednd bB@Giid MY wihheotRiRQUBEuOH), faddik @ad dinkd in Wiih b @
conpound of #rdZmptesen(s\dlsbitals iwdvieg @oup, sRas to B2airevdmiddndar ermas (videf i ned in claim
10, in the presence of any suitable condensing agent, so as to obtain a
conpdund of fornmula (IB§C240 ~-HQYN | R( NNHZ O 45 R S (IX Rz R3O
NH 50 (MIl1) Rol t . R3 R3 55 f) treating derivatives of formulalX,
wherein Ris a phenyl group substituted at position 4° with a chl oronethyl
group with ammonia or a primary or Secongary amne to deprotect and
convesting theminto a conpoqu oﬂ f¢j la 1, wherein Ris an optionally

substituted 4'-(am no-mnethyl) p‘hﬁﬂy i 56 R4~
(O —
s
15
07 TOC(CH,),

20

d) selectively hydrolyzing the tert-butyl carboxyester group so as to obtain a compound of formuta (VH)

25

a0

35

e) reacting the compound of formula (Vi) with a compound of formula (Vill) wherein R, R; and R; are as
defined in ¢laim 10, in the presence of any suitable condensing agent, so as to obtain a compound of formula {IX)

a0 Q
"Re _N_ N
AER(©);
0]
O

50 ' . (Vll!)

55
f) treating derivatives of formula IX, wherein R is a phenyl group substituted at position 4' with a chioromethyl
group with ammonia or a primary or secondary amine to deprotect and converting them into a compound of
formuta 1, wherein R is an optionally substituted 4'-(amino-methyl)phenyl group:
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G N Os NN/ RNO 11JJ( NHNH ORARSNH 10 0O NHO NH Ru Ru. (IXa) Rx
Il R(la) 'R R 15 26. A pharmaceutical conposition conprising a
therapeutically effective amount of a compound of forrmula (I) or a
pharmaceutically acceptable salt thereof, as defined in claim 10, and at

| east - one pharmaceutically acceptable excipient, carrier and/or diluent. 20
27. A pharnmaceutical conposition according to claim26 further conprising
one or nore chenot herapeutic agents. 28. A product or kit conprising a
conpound of agceptabl e salt -thereof, as

defi ned in.CI maceut i cal ﬁbnp iong thereof as defined in
cl ai'm 26, and oI ADL_¢ :}pnntherapeutﬁé adey B N conbi ned
preparation for si S, separate or sequentlal i n anti cancer

therapy. 29. A conpotind AT \fornul &€ or a pharnBiceut/ical |y acceptable salt
thereof, as defined in chgi 10, TOr USE as a nedi cakgpé. 30 30. Use of a
conppund of formula (1) of a pharmaceutically acceptablje salt- t hereof, as
defined in claim10, inA manhufacture of a nedica i th ant i t unor
activity. 57

I

R1I iy R|l Iy
{(1Xa) R, R, . (la) R, R,

15

26. A pharmaceutical composition comprising a therapeutically effective amount of a compound of formula (|} or a
pharmaceutically acceptable salt theréof, as defined in claim 10, and at least one pharmaceutically acceptable
excipient, carrier and/or diluent.

20

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 (I} 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,
25 as a combined preparation for simultaneous, separate or sequential use in anticancer therapy.

29, A compound of formula {1) or a pharmaceutically acceptable salt thereof, as defined in claim 10, for use as a
medicament.

30 30. Use of a compound of formula (1} or a phammaceutically acceptable salt thereof, as defined in claim 10, in the
manufacture of a medicament with antitumor activity.
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