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WD 2004/ 056827 PCT/ EP2003/ 050942 TITLE OF THE
I NVENTI ON SUBSTI TUTED PYRROLO- PYRAZOLE DERI VATI VES AS

WKRMNASESS2D | NHI Bl TORS BACKGROUND OF THE | NVENTPQIMEP2003/050942
Field of the Invention: The present invention relates
to pyrrol o-pyrazol e derivatives, to a process for
their preparation, to pharnmaceutical conpositions
conprising them and to their use as 10 therapeutic
agents, particularly in the treatnment of cancer and
cell proliferation disorders. D scussion of the
Background Several cytotoxic drugs such as, e.g.,
fluorouracil (5-FU), doxorubicin and canpt ot heci ns,
damage DNA or affect cellular netabolic pathways and
thus cause, in many cases, an indirect block of the
cell cycle. Therefore, by producing an irreversible
damage to both 15 normal and tunor cells, these
agents result in a significant toxicity and
side-effects. In this respect, conpounds capabl e of
functioning as hi LA i tunor agents by
sel ectively Ieaghgﬂé?g§?%ggﬁtggﬁﬁgarrest and
apoptosis, wth conparable ef ficacy but reduced

SUBSTITUTED t PYRROTO-PYRAZOILE) SDERNAIIVEST UQES SKENASE

nxqi= le. It is well known that progression through

ne cell cycle |s governed by a serles of 20

checkpoint cd ROUNT? OB THEINVENTEIN ed t 0 as

Field §5hd Thdaki@? POi nt's, whi ch are regulated by a famly
of enzymes known as the Cyclin-dependent ki nases

The (nepsRi)t. inyqation pekatest ieepytglospyrazple rAsevafizes, 40 @ proessd fir etbeint

prepAaiioh, |16 VihhenatdhGbhl &3mpdsitiond Q%ﬁ%‘ﬁ% BN dhd 9o ttﬁ’euc}é&l b1s.
The. coordi nat ed activation and I nactivation of

thergppyticag it PARIAEY &Y thiewnept of sengeriand colf pradiesatiop dpeyers.
Ihgﬁ@kﬁ&fm B on through the cell cycle. Both the

it [ -S M 25t trolled
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Vol ., 7(6), 865-88 WO 2004/ 056827 PCT/ EP2003/ 050942
It 1s2we11 known that progression through the cell cycle is governed by a series of

!‘I‘

checkpoint controls, otherwise referred to as restriction points, which are regulated by a
family of enzymes known as the Cyclin-dependent kinases (Cdk). In turn, the Cdks
themselves are regulated at many levels such as, for instance, binding to cyclins.

The coordinated activation and inactivation of different Cdk/Cyclin complexes is
necessary for normal progression through the cell cycle. Both the critical G1-S and G2-M
transitions are controlled by the activation of different Cdk/Cyclin activities. In G1, both
Cdk4/Cyclin D and Cdk2/Cyclin E are thought to mediate the onset of S-phase.
Progression through S-phase requires the activity of Cdk2/Cyclin A whereas the activation
of Cdc2/Cyclin A (Cdkl) and Cdc2/cyclin B are required for the onset of mitosis. For a
general reference to cyclins and cyclin-dependent kinases see, for instance, Kevin R.
Webster et al, in Exp. Opin. Invest. Drugs, 1998, Vol. 7(6), 865-887.
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Checkpoint controls are defective in tunor cells due,
in part, to disregulation of cdk activity. For

wez@aphas27 al t ered expression of cyclin E and CPREEPZS3/050942

been observed in tunor cells, and deletion of the cdk
I nhi bitor p27 KIP gene in mce has been shown to
result in a higher incidence of cancer. 5 Increasing
evi dence supports the idea that the cdks are
rate-limting enzynes in cell cycle progression and,
as such, represent nolecular targets for therapeutic
intervention. In particular, the direct inhibition of
cdk/cyclin kinase activity should be hel pful in
restricting the unregulated proliferation of a tunor
cell. SUMWARY OF THE INVENTION 10 It is an object of
the invention to provide2conpounds which are useful in
treating cell proliferative disorders caused by
and/ or associated with an altered cell cycle dependent
Cheklipains eordiolsi aré tigfective in sunan @tlisedueoinj et td dlsqaglﬂaﬂod &f cdk

acuﬁ%”?&‘é gﬂ&)l&?ﬁﬁ&& &@%&%08%% \ﬁﬁ%hlaﬂd ﬁikg ﬁaseoeen o hl of,gﬁ%a

tivit ors e nNow
cells, pagt del,eem efithe Cp%imdli@ﬂoer% &IP genedismige éaSénd:oshewln tolrSsultiitt &

higheFliediGoned dftadebNase i nhibitory activity and are thus
useful in thera&% as antitunor agents and lack, in

Increagiog g Vidnog, Bippors 486 idga that e g dies roraieflimtagsenzymys in cell cycle
progadsibe BR1) tah QR rdhBMMD AR ulard B | 8 Bdrapiutid iGN EEHE. | Yo

ava a More specifically, the
oo B B B PR e 45 B R b i
the drinpulateé ploliRrationndf adumaraell.et y of cancers including, but
not limted tog Yn adder, breast,
colon, 20 ki udi ng smal | ceI
It is| amgueciavfctbq: jnversiop htagmsxda gahﬂouhﬂsammlr gre oseﬁﬂyn trpating lcelf s,
prolﬁ’ér&[@ﬁlﬂord@ﬁ Xl!lséd B}é Q]ycﬂ agSOCIQtE(? %tﬁatag ’alt%&fjce le dteglaendent

squano car Cl

kinagq gogyiy. df is| ayﬁtbmbmcu tp m@agie commmsuwtgcm l@waﬂd‘mdm st e
inhibidFPReALt | ¢ | eukaem a, acute |ynphobl astic | eukaem a,

B-cel|l I'ynphoma, T-cell-I|ynphoma, Hodgkin's | ynphons,
The gespent g5 rﬁha;fe POWBiseseied al Geyjaik Byrazojoycemnemes atp endowed
mtthE/Kﬁhﬁ k]ﬁasE mmmmcuv;?@ kRS ENRLBIh efalf R atitoMsEHO1 d

1 eage g acut e d chroni c_ nyel ogenqus

ki fr;?% %151 i pie §’§7f??&r direigrrrenionts, drwbasks
assoblﬁdd(ﬁﬂmtlﬂ',enﬁylmfasle@ﬁtltulﬂ@‘Slﬁng.hy mal or| g| n, including

sarc rs,o0

i.r. d th
DRI B ¥ NI i P
variefig off @cgttsondudm@u bmbioabnmdaq cgicinom@sieh ds bisdendreasmkn,

ki R e il ST 38 1P B0 e 30 e

pancreas, stomach, cervix, thyr01d prostate, and skin, including squamous cell carcinoma;

hematopoietic tumors of lymphoid lineage including leukaemia, acute lymphocitic
leukaemia, acute lymphoblastic leukaemia, B-cell lymphoma, T-cell-lymphoma, Hodgkin's
lymphoma, non-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 leukaemia; tumors of
mesenchymal origin, including fibrosarcoma and rhabdomyosarcoma; tumors of the
central and peripheral nervous system, including astrocytoma neuroblastoma, glioma and

schwannomas; other tumors, including melanoma, seminoma, teratocarcinoma,
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ost eosarcoma, xeroderma pi gnentosum kerat oxant homa, |,
thyroid follicular cancer and Kaposi's sarcoma. Due

wao eootlossskey rol e of cdks in the regul ati on of PEI/EPR$083/050942

proliferation, these pyrazole derivatives are also
useful in the treatment of a variety of cel
proliferative disorders such 5 as, for exanple,
beni gn prostate hyperplasia, famlial adenomatosis
pol yposi s, neurofibromatosis, psoriasis, vascul ar
snooth cell proliferation associated with
at heroscl erosis, pulnonary fibrosis, arthritis,
gl onerul onephritis and post-surgical stenosis and
restenosis. The conpounds of the invention may be
useful in treatnment of Al zheiner's disease, as 10
suggested by the fact that cdk5 is involved in the
phosphoryl ation of tau protein Q Bi ochem
117, 741-749,1995). The conpounds of this invention, as
ostepreorha txerogeroh gptaen,skeraterantbdnsn- thypoid Selliclari candeh @nd
' t of cancer, viral infections, prevention of
Km%ﬁ%%@%@@elopnent in H V-infected individuals,

Duezatte kavumle ofi el irethe apailation o6 erdlglen roliferajien, dthese waiezode
derivattvelAR ARMRANNE the WeathlBhiDrh VHRR! 6B PRYUfRE VLSS dtks dubh

|nh|b|t|ng tunor angi ogenesi s ‘and netastasis, as well
as, far jewamnle  bemish rREeHtats FhyBYIBaTA t fainb| adspomaigsisc PPIROSENG
neul’ﬁﬂtﬁbme\t&is$ ugogmt tvasdilﬁre@ﬁ&oth Thl GmBQAiRES a@Bm&t&ﬁ w1th
A R T e
and testefosis.ns, Met , PAK-4 PAK—5 ZC-1, STLK-2, DDR-2, 20

[ uro 2 B b PLK, .Ch k2, . HER2

o bR gerng 108 oo e 8 syt e sl or SR e Il
suggaeiesl bk ihqafa@ th@rqdkS ,Noinvolﬁekit in theABRGspHorgtiontof 2au pﬂdtémZ(J

Biodilf 417, MK 7402 shs) hus  be effective in the treatment of
di seases associated with other protein kinases. The

The cempswidschs thas invension,rpy anpdilatars f apaptosis, masedlsgl bei ysefphin the
treatieR I HRAYEr, 3041 lm‘eammﬁr&em%ﬁ of 2AD§ %%@Jpnﬁﬁmmvm&&ﬁ

or chenot her apy- i nduced opeci a, Accordingly, the
indiyiiugSeRORRSHSPFS 3¢ BQ}F‘dié%enga‘i‘?@tdﬁBf&el’F or treating cell

The mfnﬁﬂ)dufu&f &t thié anvedu@omage bS ufeflll S thhibting NEh e an@ﬁ@a@m%&ﬁ
ndent . ki nase activit

et AR &8 B o5 Pt SR AR EECH B SO Ve 2o

disessé.f ect i ve amount of a pyrazole derivative represented
The g%:r;; %3)6 % d}éﬁ% ot mc{ty gi 0 acp %%1%909‘464‘ géxgrgpzrgtem kinases, e.g.,
protein kinase C in different isoforms, Met, PAK-4, PAK-5, ZC-1, STLK-2, DDR-2,
Aurora 1, Aurora 2, Bub-1, PLK, Chkl, Chk2, HER2, rafl, MEK1, MAPK, EGF-R,
PDGF-R, FGF-R, IGF-R, PI3K, weel kinase, Src, Abl, Akt, MAPK, ILK, MK-2, IKK-2,
Cdc7, Nek, and thus be effective in the treatment of diseases associated with other protein
kinases.

The compounds of the invention are also useful in the treatment and prevention of

radiotherapy-induced or chemotherapy-induced alopecia.

Accordingly, the present invention provides a method for treating cell proliferative
disorders caused by and/or associated with an altered cell cycle dependent kinase activity,
by administering to a mammal in need thereof an effective amount of a pyrazole derivative

represented by formula (Ia) or (Ib)
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Rl wherein Ris a group -CORa, -CONHRa or - CONVRb

wobeaeses2Ra and Rb are, each independently, SPCI/EPIGEO50942

or an optionally substituted group selected from
straight or branched O -C6 al kyl, C3-C6 cycl oal kyl,

O

aryl, arylal kyl, heterocyclyl or heterocyclylal kyl or;

together with the nitrogen atomto which they are
bonded, Ra and Rb may form an optionally substituted
or 6 nenbered heterocycle optionally containing one

addi tional heteroatom or heteroatom c group sel ected
anong N, NHL O or S; 10 R is selected fromthe group

consisting of: a) straight or branched C3-C4 al kyl ;
b) cycl oal kyl, cycl oal kyl -al kyl or al kyl -cycl oal kyl
wherein the cycl oal kyl nmdiety conprises any C3-C6
cycl oal kyl group and wherein the al kyl noiety

5

conprises any straight or branched O -C4 al kyl group:

15 c¢) 3-nethylthienyl-2-yl; 2-thienyl; phenyl;
2,6-difil uorophenyl; 4- (an1nosqlfony|)pheny|
4- (dun@ hyNagi nonethyl)phenyl

4- (R ne razi nyl ) met hyR® ph yIP“U) a group of
fornula ( or (11b): -X Y N (I (I'l'b) 20

wher ei n, opfida (Il1a), the cy epesents a 5 to
7 menber e ggyclic ring wheri rectly |inked

to the rest\ of thé nol ecul e, repres nts a carbon or
ni trogen ggb?

NH group, provided that at |east one of X and Y is
whesither t han a carbon atom Re is, independently from

R is%%?(iﬁp Q@@ﬁ{ -ERER orBOYNRA® wherein R® and R? are, each independently,
hydrogen or an optionally substituted group selected from straight or branched C;-Cs alkyl,
Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl or; together with the
nitrogen atom to which they are bonded, R* and R® may form an optionally substituted 5 or
6 membered heterocycle optionally containing one additional heteroatom or heteroatomic
group selected among N, NH, O or S;
R is selected from the group consisting of:
a) straight or branched Cs-C; alkyl;
b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety
comprises any Cs;-Cg cycloalkyl group and wherein the alkyl moiety comprises any straight
or branched C;-C, alkyl group:
c) 3-methylthienyl-2-y1; 2-thienyl; phenyl; 2,6-difluorophenyl; 4-
(aminosulfonyl)phenyl; 4-(dimethylaminomethyl)phenyl; 4-(4-methylpiperazinyl)methyl-
phenyl;
d) a group of formula (I1a) or (IIb):

(R9),

(Ila) (Ilb)

wherein, in formula (ITa), the cycle represents a 5 to 7 membered heterocyclic ring wherin

X, directly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a

m Y is aaW0 2004/ 056824 PCT/ EPZ(p3/ 050942
5 carbonp”ni trpgen, oxygen or sulé¢dr aomor it is an
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of the free positions of the heterocyclic ring of

formula (Il1a), a hal ogen atom or hydroxy group or it
WO g00at0563p1 i onal |y substituted group sel ected fPOIEP2003/050942

straight or branched A-C6 5 al kyl, C3-C6 cycl oal kyl,

aryl, arylal kyl, heterocyclyl, heterocyclylal kyl,

am no, am nocarbonyl, carboxy, oxo (=0),

al koxycar bonyl , al kyl carbonyl or aryl carbonyl; and n

is O or an integer from1l to 4; e) a group of fornula

(11c) or (Ild): ~d Re _Q It'd (Ilc) (Ild) 10 wherein

Rd, R d and Re represent, the sane or different and

i ndependently from each other, a hydrogen atomor a

straight or branched Cl-C6 al kyl optionally

substituted by one or nore groups selected from

hydroxy (-OH), am nocarbenyl (-CONH2) or

nmet hyl am nocar bonyl (-CONHCH3); provided that in

formula (la), when Rl is a group of fornula (Ilc) and
carbom) @itoEenRokygen &2 sdlfirsitom oriSis lilyNH@gﬁlp ;&S@cled\tﬁhk htQéast dae of

t Rd th h R i
X and ‘)El% th[%{#h o n agom e X%)gm% tg'r %‘“ﬁ% ﬂéxiarearl]lg énnaf;%f |one
of thﬁ: -free positiyns yf ql;h bﬂgubqydde timgy of fronlal (Hae a frblogen ftom, ordydroxy

| :
s RO o SLOPIRNL R GO B 1L
alkylyr €465 r exglaaliibd an@ry@ﬂ% héetereeyalyl éietsmydyétl;kyéb@melo,
mﬂob@bdﬁ?ﬂ lcar&fx?' dxoQL6Y, 'alk@xﬂ!u-ﬁ&ryﬁ %ﬂcylba?rbon%po%l@a?ﬁo‘ﬁﬁ fdagm

gr o consi sting of cancer, Al zhéiner's disease,

‘SOWWPg} %%1Fﬁhs aut o- i nmune di seases and

e) nanGQﬁgaﬁﬁmaanQergorders Specific types of cancer
that may be treated i,ncl ude carcinoma, squanous cel
car ci noma, henatopﬁ?etlc tuﬁ%rs of nyeloid or
| ynphoi d | i neage; nors of-aresenchymal origin,
tunors of the centrakdand peripheral nervous system
mel anoma, sem noma, 2%ud er at ocgliggi noma, osteosar cons,
xerqdqgnaﬁflgnentosun1 ker at oxant homa, thyroid

wherei| R R and R° eqpresent thesane Rracbﬁfgentgn%ladqpmmly\ﬁmrn each other,

a hyalQ AGR824 sRhdH: BPRRAGH9 2084 3]ky160p't19naﬁ§‘ Qﬁﬂ@%te@ (37 foﬁé' Led

dlne%é of the met hod descri béd above he cel
morepr giorpse r Sglectod @F‘%ggﬁg‘?xyl Q). o @mingearbr] ¢ fr Qob’iﬂeh por
mettymsiosdrboagl (afoNMeOHYN prostate hyperplasia, fanmilia
provided that in formula (Ia), when R; is a group of formula (IIc) and one of R® or R is a
hydrogen atom whilst the other of R® or R" is ethyl or n-butyl, then R is other than -COR?

with R® as 3-bromophenyl, benzyl, 4-tert-butylphenyl, 4-tert-butylphenylmethyl, 4-

fluorophenylmethyl, cyclopropyl or 2-naphthylmethyl;

or a pharmaceutically acceptable salt thereof,

In a preferred embodiment of the method described above, the cell proliferative disorder is
selected from the group consisting of cancer, Alzheimer's disease, viral infections, auto-
mmmune diseases and neurodegenerative disorders.

Specific types of cancer that may be treated include carcinoma, squamous cell carcinoma,
hematopoietic tumors of myeloid or lymphoid lineage, tumors of mesenchymal origin,
tumors of the central and peripheral nervous system, melanoma, seminoma,
teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma, thyroid

follicular cancer, and Kaposi's sarcoma.
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adenomat osi s pol yposis, neuro-fibromatosis, psoriasis,
vascul ar snooth cell proliferation associated with
wa@uedvenset er osi s, pul nonary fibrosis, arthritiBCT/EP2003/050942
gl omer ul onephritis and post 5 surgical stenosis and
restenosis. In addition, the inventive nmethod provides
tunor angi ogenesis and netastasis inhibition as well
as treatnent of organ transplant rejection and host
versus graft disease. The inventive nmethod may al so
provide cell cycle inhibition or cdk/cyclin dependent
inhibition. In addition to the above, the nethod
obj ect of the present invention provides treatnent and
10 prevention of radiotherapy-induced or
chenot her apy-i nduced al opecia. The present invention
al so provides a pyrazol eéderivative represented by
formula (la) or (mM RANj \NHiNNRNH CH3 NCH3 N
-i~ OR R wherein 15 Ris a group -CORa, -CONHRa or
In an(@alﬂlﬁﬂmemmedMeR&f aindm&bodadesgribed abovie,nitle pah g ifetayive

I |
oA R g UL U b YR LR e
adenega@tp%pqlmosm aeylo; ﬁbggn}a;cais,kgsbnasia,etaequbc ywbgth cd} proliferation
assoB1REEHAC Medryde Rk puﬁﬁona&%ﬁkﬁ %hfﬂl Rglo;.ngl%lo L8 'Bos@t om

to which they are bondé n1an
surgiGa); steesis 139 SER@esE: ule addgloa,r the Gmﬁ%‘ﬁ’bfé rna?éhOﬁ erevidss ytaer

angi€pehdsi3 Al Imétasiayid ﬁhlBitlBﬂ a®Rel adebatnheanad orEﬁltt% Qi%éaﬁon

d e{%roato c 23?% sel cted anong
anc sty 55“%%‘? S5 fRoVEEe B¢ ?51dn3é’<ﬂ1F§|P§‘t"|14?§elbfY°k’ l%blbmon
or cdkfeya@inglbtendent inhiaition e d CS C4 al kyl ; WO 2004/ 056827

0 094 cloal k cl oal aIk

tn 35l o St S Toefhon iR oEWHE bR s GRS ey o
PreV@dnlpwﬁrmhfaapyﬂ@ce@@r chenlothedapyyindupedalppeaiad wher eint he
The ﬁileéﬂﬂ nVBRL&GE Ys ﬁéssae;ﬁrrﬁg\é dg’rwaﬁ\;e%hé}?segtﬁd F}L ormu e?la

a kyl group c Ien
phenyl dlfluorophenyl 4- 5
(an1n0£u|f nyl ) phenyl ; 4- (d|nehhylan1nonethy|)phenyl
vﬁbkjéﬁ;{iira2|nyl)nethyl/ \\EE_:£<:]
(ta) (ib)
0 Ry O R,
wherein

R is a group -COR?, -CONHR® or -CONRR® wherein R® and R® are, each independently,
hydrogen or an optionally substituted group selected from straight or branched C;-Cg alkyl,
Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl or; together with the
nitrogen atom to which they are bonded, R* and R® may form an optionally substituted 5 or
6 membered heterocycle optionally containing one additional heteroatom or heteroatomic
group selected among N, NH, O or S;

R; is selected from the group consisting of:

a) straight or branched C;-C; alkyl;



phenyl; d) a group of formula (lla) or (llb):

(--,)/(RONn -x YN (Ila) (Ilb) wherein, in fornula
w@ doajpsesthe cycle represents a 5 to 7 nenber edPCT/EP2003/050942

heterocyclic ring wherin 10 X, directly linked to the

rest of the nolecule, represents a carbon or nitrogen

atom Y is a carbon, nitrogen, oxygen or sulfur atom

or it is an NH group, provided that at, |east one of

X and Y is other than a carbon atom R s,

i ndependently from each other and in any one of the

free positions of the heterocyclic ring of formula

(I'1Ta), a halogen atom or hydroxy group or it is an

optionally substituted group selected from strai ght or

branched C1-C6 15 al kyl, C3-C6 cycl oal kyl, aryl,

aryl al kyl, heterocyclyl, 7heterocycl yl al kyl, am no,

am nocar bonyl , carboxy, oxo (=0, al koxycarbonyl,

al kyl carbonyl or arylcarbonyl; and n is O or an

b) i ntelekyl rcploalkyl-alkyl; orejlkyd-coulaikyl &ﬂmﬁiﬂﬁﬂtbllc&clédll&y@)mdﬁty

o 5. 18 o o e iy

Mbﬂm@@ﬁﬁnﬂeﬂhﬂgﬂmwon1each other, a hydrogen atomor a
¢) StEgle Pﬁméh&l-ﬁlyﬁmh@%é}lyl 6 ?;héﬁjr 0pt2'6QﬂﬂoL‘%h?nlygm 4

substi fut ed mor e groups sel ec
(amﬁ%}prpl(enw (d%fhﬁ]é@moggthxl)p ?ny et]wlplperamnyl)methyl-
pheii®t hyl am nocar bonyl (- CONHCH3); WO 2004/ 056827

PCT/ EP20Q3/ 0 2 provided that in fornula (la),
9 \/\,h%ﬁro'llﬂ"f(11 E‘éﬁé (Iﬁ% formula (11c) and one of Rd or

Rd is a hydroge Hhi | st the other of Rd or Rd

is ethyl or n- tyI, then Ris er than -CORa wth
Ra as 3-bromephkenyl y benzyl —4 teLn- but yl phenyl ,
4-tert- butylphéqugéthyl 4- f ophenylnethyl

cycl opropyl or 2-nap thylnethyl g%
pharmaceutically acc p%able salt th&Pkof. The pr esent

whetelily Birfointiih (Hh) fhelc?(ﬂé tpresenBR 5N dehBéred MterscyOllchRS e
X, dlre %y %%o lhe res otJ tﬁ/ealgaolecu?e represents a carbon or nitrogen atom; Y is a
carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of
X and Y is other than a carbon atom; R’ is, independently from each other and in any one
of the free positions of the heterocyclic ring of formula (Ila), a halogen atom or hydroxy
group or it is an optionally substituted group selected from straight or branched C;-Cg
alkyl, C;-Cs¢ cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino,
aminocarbonyl, carboxy, oxo (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n
is 0 or an integer from 1 to 4;

e) a group of formula (Tlc) or (IId):

R¢ R
/ /
R'd

(lic) (Ild)
wherein R%, R and R® represent, the same or different and independently from each other,
a hydrogen atom or a straight or branched C;-Cs alkyl optionally substituted by one or
more groups selected from hydroxy (-OH), aminocarbonyl (-CONH,) or
methylaminocarbonyl (-CONHCH;);
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represented by fornulae (la) or (Ib) that, unless

ot herwi se provided, may be conveniently grouped and
waledosnsas2as conpounds of fornula (1). Phar maceR€T/ER1003/050942

conpositions conprising the pyrazole derivatives of

formula (1) are also included in the present 10

i nvention. A nore conplete appreciation of the

i nvention and many of the attendant advantages

thereof will be readily obtained as the sane becones

better understood by reference to the follow ng

detai |l ed description. DETAILED DESCRI PTI ON OF THE

I NVENTI ON 15 Several heterocyclic conmpounds are known

in the art as protein kinase inhibitors. As an

exanpl e, 2-carboxam do- pyrazol es and

2-urei do-pyrazoles, and derivatives thereof, have

been di scl osed as protein kinase inhibitors in the

i nternational patent applications WO 01/12189, WO
prowdded 14 BB (B,/whed Réisarnsbulor 2l GIch andadnk of RE driRe inanme

t YaJoJ N Haselb . 20 Fuse i cyclige conp ds

hydfpes s nP R BR0 TR BBk e SHERELIABACH KfeHEEL
with RA| 45i 8-dropoplenyli \henayl, hérest-Hutydnhemil,s é-ta-mitidemdnethy \\@-

o R : Il as in WO 03/028720
BRI ORY et | % 1)

( claimng priority fromUS patent
or a ghaspaceticplrpcegptablosalBerad2  of Sept ember 26, 2001) and

The GRBER hivadiolP Gt EERS:AABMRs for ki syhehGis RF itlfér;}%f%c% a&wlhtlu‘é_s
,call 1n

at ent lication 60/381092 of My 17,
Tepr Sﬁl&eﬂﬂ%@ﬁﬁﬁaﬁ(ﬁio @?)ﬁ?aésam{%% qthegyise providedway. ergrsTieatly
group]l?j aﬁd d@ﬁnddhesl p]?ﬁﬁcamlﬂs ioIﬂVIfBﬂﬁdle r(I)]{ hhrmabditidan dgﬂ@v\%ﬁmpe

of .t ener.al . f.or.mu of .t af orenent ] one
comisitg B FEE o P BB B b P s o st o
invepiiin. specifically exenplified therein. Unless

| ecl:f i .referrin 0 the, conmpounds

A i3 MR RS 5 me SER o6 e B 1 i IRGHAS
thergolf silhecreadily eltbineslosthoshine brgomdsehettay fundgrstaod b reference to the

folldw&y RRABLH deSeripfigh@t ment conprising 30 them the present
i nvention includes all of the hydrates, solvates,
conpl exesDERALER RIPE NN QTSI BRENTION

Sevdrdl hefefddRES &R ardladivd P e At WS Prolin kibRe GRIIRGYNAS arf
this invention. Prodrugs are any coval ently bonded
exarp 2 SRR RO P PSS e B Sl A SSFBHYSS g Bave
beenadigudsel MOproeinf Ioagd! irthibitdss ih fheVintéhatiodal"Fiteb epplib o W
o] I g ), | und. i npt o whi ¢h
ounF AR ByRsONT kil b P oFABPE ! L Sl e
amﬂ@mudsﬂﬁor i nstance upon adm nistration to a 5 nmanmal
Fuse'd%ic@ﬁﬁ%oﬁpc%ﬁsoéompﬁsing pyrazole moieties and possessing kinase inhibitory
activity have been also disclosed in WO 00/69846 and WO 02/12242 as well as in WO
03/028720 (PCT/EP02/10534 claiming priority from US patent application No. 09/962162
of September 26, 2001) and copending PCT/EP03/04862 (claiming priority from US

patent application 60/381092 of May 17, 2002), all in the name of the applicant itself.

KRSy £ (84

The compounds object of the present invention fall within the scope of the general formula
of the aforementioned WO 02/12242, herewith incorporated by reference, but are not
specifically exemplified therein,

Unless otherwise specified, when referring to the compounds of formula (I) per se as well
as to any pharmaceutical composition thereof or to any therapeutic treatment comprising

them, the present invention includes all of the hydrates, solvates, complexes, metabolites
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Typically, w thout however representing a limting
exanpl e, upon adm nistration of a conpound of fornula
W@ 2904/05d¢825 sane derivative may be converted i nPCI/AP2003/050942
variety of conpounds, for instance including nore
sol ubl e derivatives |ike hydroxyl ated derivati ves,
whi ch are easy to be excreted. Hence, dependi ng upon
the netabolic pathway thus 10 occurring, any of these
hydr oxyl ated derivatives may be regarded as a
nmetabolite of the conpounds of fornmula (1). If a
chiral center or another formof an isoneric center is
present in a conmpound of the present invention, al
forms of such isoner or isomers, including enantioners
and diastereoners, are intended to be covered herein.
Conpounds containing a chiral center 15 nay be used as
a racemc mxture, an enantionerically enriched
m xture, or the racemic mxture nmay be separated
and pwidrugs wethe chmpumdst ﬁ‘cthtsilmﬁ&maBﬁdmgs hred'ny c6aRhtly bonded
t ed flone. n whi ch
comg&ﬁ& hﬁgﬂeﬁg%éheuaggvatb ur Igtt ed ac(:"?aorr%ncé}]t 0car orql) GolBt e
A ms@hdge ob atdempppad cif fofoRa fhds tnyaersappE)d npowbicks tlas eame

comphubd of erBﬁla SHOR %oﬁ?sfert&i1 i vivBVRP tnis&ﬁ?e 1}1{%5 i C S

compounds may exist I n tautoneric
Boggddhersof it omers, each 20 tautoneric forn1|s

Typ16£0191 Qﬁﬁﬂuﬁh@@ev@ls repfélseﬁiﬁng R Qi!nh'tﬂ%dex%ﬁlg' hoh Rlinks@ERL drOD
& b} in equilibriumor predomnantly in

COMPKAC £ “’|an HE‘ S pPEs éiﬁ’f“’aﬂ‘é"s ERY Pei Whvertgth e & arifer of se

compITn&dsi for mekancmmcludtngmdrﬂomb&tcreawms 1iRe h&tﬁ@@ﬁ&a%n&ve@fi

co enS|ve i nt

whlcﬁ aré/ ?sy htﬂe eg repg E[h o g?en upop ntget- g}?@éo lic IHW tﬁ

occue'tngyany Olﬁth@stolmdtoxylafscb Perpptites may belteghrded ssabmétyolite of the

cmm§%ﬁkbp$&ﬁﬁ liec butyl, n- 25 pentyl, n-hexyl, and the

e tern1C3 Co6 cycloalkyl we intend, unless
If a gimlgopies er 49pther fgmm| of an isgnadrio abiterHa present mragconwmd cdishe

preséﬁy GhveRloBP Y fox‘ﬁié C$f0 Qﬂfl YibomeF %t | %F:ﬂt Mhend Lgt o OC Cfs)%ld

he ternlary i ncl udes car boc I C Or
dlastﬁm%% Frepsipadedite be sqveried hereip. Qompon@ds cpptpiping @sﬁhlf%il ceter

may wa@d adh rdcbzﬂieeﬂxﬁl& BAERANRRALNP ¥nrithO D& 1P O R fire riIRIET N

st _one, of 30 rings Is aromatic; if present,
it g B TG PUAEOTAAPENT EORRIFRA P G S np R | o
be usesl MeZﬁOé’ds&SﬁMcH:’gﬂfﬂIEEE&QﬁbQWﬁ&t@d%ﬂéﬁ-‘bﬁ&?ﬁﬂdﬂbl{:

I e to red ri t roml to
bmﬁ%bﬁ%@gf%g %%%br %ﬁ?%?%ﬁ?8ﬁ?ﬁﬁﬁf%ﬂ%@ﬂ§§$%ﬁ¥ﬁﬂI%ﬁﬁﬁg
wherpin cijBpou@dsomaySexifxia rpitapserio fforausy sucly no kis-emt (tmtdimemg ehoh

u h n I.n gn
ta toIanr‘c foﬂﬂ ?son t@l?]pl@%@ ﬁs %EH é?lﬁ&ﬁ@l?tﬁln ﬂﬁp% dhtio thag 5 Stglﬁyl

0- napht I'enyl,” benzot
in eqwulmm orquz@memlamyone foryx 1 ol yI

In the present description, unless otherwise specified, with the term straight or branched

C1-Cs alkyl, hence comprehensive of C;-C; alkyl, we intend any of the groups such as, for
instance, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-
pentyl, n-hexyl, and the like.

With the term C;-Cs cycloalkyl we intend, unless otherwise provided, a cycloaliphatic ring
such as cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

The term aryl includes carbocyclic or heterocyclic hydrocarbons with from 1 to 2 ring
moieties, either fused or linked to each other by single bonds, wherein at least one of the

rings is aromatic; if present, any aromatic heterocyclic hydrocarbon also referred to as
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5 imdazolyl, pyrazolyl, thiazolyl, isothiazolyl,

oxazol yl, isoxazolyl, pyridyl, pyrazinyl, pyrimdinyl,
w@yoosasesenyl , i ndolyl, isoindolyl, purinyl, quP€DER1003/050942

i soqui nol yl, di hydroqui nolinyl, quinoxalinyl,

benzodi oxol yl, indanyl, indenyl, triazolyl, and the

like. Unless otherwi se specified, the term

het erocycl e or heterocyclyl includes 5 to 6 nenbered

saturated, partly unsaturated or fully unsaturated

het erocycles with froml to 3 heteroatons 10 or

het eroatom ¢ groups selected anong N, NH, O or S.

Apart fromthe fully unsaturated heterocycles,

previously referred to as aromatic heterocycles and

enconpassed by the termaryl, exanples of saturated or

partly unsaturated heteWocycles according to the

invention are, for instance, pyran, pyrrolidine,

pyrroline, imdazoline, imdazolidine, pyrazolidine,
heterpguyh gohp, vemptides azotoi h membdaedasiay wilh fiem Lo 8lihbdawis ban,

[ oI ne, pi peri di ne,

hete%lg%%%%oﬂlﬁge%ﬁ%@%[ﬁ%qgﬁg}gﬁ he Ilike. When referring
Exapplest dferyt gropmianctsding tottheeinventi@rvré, dor ivsteace plenfl, bibkenyl, o-

r SEBHRAE Rt ot BT . 44

imidgapbyll,opirkeplyl, 'fhiakqurl giotbupqulf oxazblustlmmlyl pyridyl, pyrazinyl,
pynﬁ%lﬁlk r}%ﬂ)ﬂziﬁg%h?ﬁhdol}qr ?s\éﬁlﬁ?lﬁy é)\éﬁfylal (rl}%yg:lﬁ%%ln?c}fyl

83161 stahce ne
dihy eaunelinghquinokaling o bangediarglyt, sdanyl, a@lenyllﬁnazolynal(dthehke

Unle8Y &ﬁ&@ﬂsgéﬁkcﬁé@ {h@ Qénlﬁmlateﬁkﬁlél or ﬁl)tngJ}YCBIYQng@eIS %4 6 Wi%ﬁgered

referring t he conpounds rnventi on wherein R
saturatgd, Qa‘&?’ B%Fﬁ“lﬁ?Fedfobf‘WM Iu‘&sai'lfaFeé)hetemt’X‘f@s itk fom 1 e frivdereatoms
orhmswﬂ@mﬁps@elédtMoﬁgﬁlmecabrys l'inked to the rest of

no, e through, the atom as follows: WO
Apaéo‘g" d’%%gigb ob%‘?f% opreviousiy\refQeiRr No NS pEomatigH
heteiGby8leCHBd (dnagmpssded Yy tHY X 41X exa\ﬂlple\s' ofEX ARk Sor Ofartly

'ura?%iehe?eg)c%cl seaccoogggr ? theI:'] %tvgnru(o) Xre, E)r ins Ccleugyeranag}}mﬁldme, 6

pyrroline, imidazoline, nmdazohdme, pyrazolidine, pyrazoline, thiazoline, thiazolidine,

uns

N

dihydrofuran, tetrahydrofuran, 1,3-dioxolane, piperidine, piperazine, morpholine and the
like.

When referring to the compounds of the invention wherein R; is grouped under (b), R;
itself may represent a given cycloalkyl group, for instance cyclopropyl; a given cycloalkyl-
alkyl group, for instance cyclopropylmethyl; or even a given alkyl-cycloalkyl group, for
instance methylcyclopropyl; all of which have the following formulae:

Ay A

cycloalkyl cycloalkyl--alkyl alkyl-cycloalkyl
When referring to the compounds of the invention wherein R; is a group of formula (Ia),

the 5 to 7 membered heterocyclic ring is directly linked to the rest of the molecule through

the X atom, as follows:
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anong those already reported and, additionally, 7

nmenbered heterocycles such as, for instance, azepine,
waoelc@zepisee, oxazepine and the like. 5 Any Rc, PET/EP2003/050942

present, is at any one of the free positions of the

heterocyclic ring of formula (lla) by replacenent of

a hydrogen atom When referring to the conpounds of

the invention wherein Rl is a group of forrmula (l1c)

or (11d), ureido and carbamate derivatives may be thus

identified, having the following sub-formulae: N N

R d /Re Oi OO Rd 10 According to the present

i nvention and unl ess ot herw se provided, any of the

above Ra, Rb and Re groups may be optionally

substituted, in any of their free positions, by one or

nore groups, for instante 1 to 6 groups,

i ndependently sel ected from hal ogen, nitro, oxo

groups (=0), cyano, alkyl, polyfluorinated al kyl,

ponquBrlnq&ed al koxy, alke yl, @l kynyl, 15

hydrqug ¥ gyl . arylalgeyls

cycl oal kyl')y hydroxy, al koxy, ar

het er ocycl [

kyl car bonyl oxy,
aryl car bo cycl ﬁJkenylo Iid%gpaninooxy,
car boxy, 3 aryl oxy yl,

cycl oal kyl oxycarbonyl am no, urfido, alkylam no,
dialkylan1 ﬁ& di aryl erjﬁgrﬁéﬁanino,
0

al kyl carb nyI arylcarbon Ian1ﬁ
heterocycIyIcZLE_;T nyl am no, 20 alkoixggrbonylanino,
al koxyi m no, al sul f onyl am no, aryTsul fonyl am no,

Exathplesf khesé\iGo 2 Gﬁbﬁb@ﬁﬂi B&&o@@ﬂ oG] 6 WO hmbeled heterocycle

amo%etﬁeée aéflreagsry orte raX(I:l Ca%dlg %C aF%‘Bh“g?T% Ke}(erocycles Q\%(’:L ‘as, for

rocy arbonyl”, amin
instaggek azkping, rlxammbmyztepmdmme}ﬂcam nocar bonyl ,
I . ] n
ey L S 500 s 20 BRI s
(Ha)&vr@yla@qmeet of phiydrpges aFOESpect with the term hal ogen at om

Wheﬁ@eférﬂﬁ%\{’é%eacofﬂpklﬂfdk BEthe GRbRbh %ereler?rlg ef] Brof) of folm ﬁﬂ(} a?f

atom term al kenyl
or (1P, reido andoraghepate; dsHedvest pay @h@u%adevélﬁa% drdag th@:.fol@svmg
sub-@tdfilde: gr oups further bearing a double or triple bond.
Non |imting_exanpl es of
)

N
)\ R'd A
o N~ -
La

According to the present invention and unless otherwise provided, any of the above R?, R®
and R° groups may be optionally substituted, in any of their free positions, by one or more
groups, for instance 1 to 6 groups, independently selected from: halogen, nitro, oxo groups
(=0), cyano, alkyl, polyfluorinated alkyl, polyfluorinated alkoxy, alkenyl, alkynyl,
hydroxyalkyl, aryl, arylalkyl, heterocyclyl, cycloalkyl, hydroxy, alkoxy, aryloxy,
heterocyclyloxy, methylenedioxy, alkylcarbonyloxy, arylcarbonyloxy, cycloalkenyloxy,
alkylideneaminooxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, cycloalkyloxycarbonyl,

amino, ureido, alkylamino, dialkylamino, arylamino, diarylamino, formylamino,
alkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino,

alkoxycarbonylamino, alkoxyimino, alkylsulfonylamino, arylsulfonylamino, formyl,
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al kenyl or al kynyl groups of the invention are, for
i nstance, vinyl, allyl, 1-propenyl, isopropenyl,

waQ20ossyt , 2- butenyl, 3-butenyl, 2-pentenyl, PCT/EP2003/050942

1- hexenyl, ethynyl, 2-propynyl, 10 4-pentynyl, and
the like. Wth the term pol yfluorinated al kyl or

al koxy we intend any of the above straight or
branched C -C6 al kyl or al koxy groups which are
substituted by nore than one fluorine atom such as,
for instance, trifluoronmethyl, trifluoroethyl,

1,1,1, 3, 3, 3-hexaf l uoropropyl, trifluoronethoxy and
the like. 15 Wth the term al koxy, aryl oxy,

het er ocycl yl oxy and derivatives thereof we intend any
of the above al kyl, aryl or heterocyclyl groups
linked to the rest of th& nolecule through a oxygen
atom (-0-). Fromall of the above, it is clear to the
skill ed person that any group which nane is a

alkyboivpodi trglcmbongl, Smhalhﬂcaﬂﬁomjl ihﬂ&toaﬁﬂ}&carhbyﬁll @ﬂ[ﬂé&dﬂ&ﬂ_niﬂyl ;
a]kygaEIXr o@elrgéﬁyl cﬁ% ?r(mloﬁ carbXn vl ISu]i%IJE)y dn )e}lgdsu]fony nglst I ?91;

OXY,
alkyheu@ﬁldbyﬂlglmlmosaﬁ@yth@wwmammhae to be |ntended as

In 9 RMEIL '“qeﬂqhé Yorrdi RS n_%{nugan ¥ ihidg Qs’ﬁﬁﬁﬁmf GRS Ghink REY

derive. an exa a group suc
10dl??e?[“é??ocyclylalkyloxy is an al koxy group, e.g

Witiedhk ek ¥l¥enyl W}ﬁfyﬁyll%vetlﬁgn@dny 1% ‘ché"ﬁ1c>1‘:éﬁ]}:,‘ntioﬁed]c é&ﬁv\%ﬂ%& branched
<§ﬁ@9ﬁ'tUtegy%¥ heterocgfly gr.o ﬁ erein a
touP LR eatiftee? danblendstEplg dop 2ipn Iymiing examples ot
a]keﬁ}“l&fr rﬁu@ﬁyl} drépk on B ﬁﬁﬁﬁﬁﬁﬂaﬁb gél thgaref, i@ AR [Iplopt ylof
TR Wi L M S AR R LA
@dmmMamhﬂpmhs hydrobronlc sulfurlc perchlorlc
Witlg thit%ﬂ?@lﬁ}ug g a?egil’ alkyl o? a{kl’o)yyovrvg S en y of rﬂ?ep ilb%?rela?ﬂ'al%t or
branghed tCGa1Gs @lkyk oit a:'ll'my gt;@p&whleh alclsumamed by numedéhn oge fluorine
on:U?tIcH aq ei%r ﬁiﬂuollgﬁlg%g a{ﬂugroé)t Tl 3%3/31 ﬁegatﬁl%}ogroaél

Pref er'ab acl ftion salt 0f "the co
triflyoppanetiggy @@H&Pon i s sel ected between the

witthinel kep t&h@i}‘ q@% A A mb%%]lsxysﬁh tderivAfed QRO R0 %&d any of

PCT/ 003 armaceutical ly accept abl
the gbgyq arylipg etsw&lyh grous linggg ‘iﬁ‘ﬂ?eafeftﬂf thel @@e‘i‘%d@%@ % he

om%&ﬁhhi(OMtIWI norgani ¢ or organic bases e.g., alkali
or..a art al eC| sod u
Fronf 5 3t 8 ahiVec Al e R B Oy b FRUR STk 2B it e
compositdnaogrsihras, tfasinstamce cjrdlaalkglalkyyaﬂyiatkyl Hmrﬁt@slylamyleﬁlhcrxabl y
{ e tr| ,

alkygiﬁ%g%qd%{yhe ar]]lgrﬁ(&% ?Ql&?bo&éo% Qﬁ/ mtl N& erocgcl ?] dr;]er ed
like, hayejo b thtendsfd af mmmmm(llmpnsaued(bb/bl)e pax;s fremp rvsés:b |ﬂtee derby.

As :Jnrkﬁample, a group such as heterocyclylalkyloxy is an alkoxy group, e.g. alkyloxy,

wherein the alkyl moiety is further substituted by a heterocyclyl group, and wherein alkyl
and heterocyclyl are as above defined.

Pharmaceutically acceptable salts of the compounds of formula (I) include the acid
addition salts with inorganic or organic acids, e.g., nitric, hydrochloric, hydrobromic,
sulfuric, perchloric, phosphoric, acetic, trifluoroacetic, propionic, glycolic, lactic, oxalic,
malonic, malic, maleic, tartaric, citric, benzoic, cinnamic, mandelic, methanesulphonic,
isethionic and salicylic acid. Preferably, the acid addition salt of the compounds of the

invention is selected between the hydrochloride or mesylate salt.
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derivatives wherein Ris a group -CORa, Ra is as above
defined and Rl is tert-butyl. Another class of
w@e@hesaset conpounds of formula (la) or (1b) iBCTI/EP2003/050942
represented by the derivatives wherein Ris a group
-CONBRa, Ra is as above defined and Rl is tert-butyl.
10 Anot her class of preferred conpounds of fornula
(la) or (Ib) is represented by the derivatives
wherein Ris a group -CONRaRb, Ra and Rb are as above
defined and R is tert- butyl. Another class of
preferred conpounds of forrmula (la) or (Ib) is
represented by the derivatives wherein Ris as above
defined and R is a group of forrmula (Ila) selected
from ONHN R 15 wherein R has the above reported
nmeani ngs. Anot her class B8f preferred conpounds of
formula (la) or (Ib) is represented by the
derivatives wherein Ris as above defined and R is a
Phalgtacmnpcadf’ afcoptphlé salt§ bf thp cslﬁj)(mﬁdsaff formota (I) aldy incliiel the 3altd\-

ove
Wﬁhaﬁor Bt ecc}f %ag}cll\%&g éarq%cul ar y %3@ eFa ?Séasp emgs'hﬁo Phe
Potaéﬁbm eal@:lmasyeanewﬂehﬂ'@ldm nwqutés orgficafbonates) mydlicay cyclic

or %{r:?%:rﬁtg%uty la&&raial@ 'S as defl ned |% tnleuﬁ%giﬁjeﬁ?g

Tmul a. WO 2004/ 056827 PCT/ EP2003/ 050942 14 Al so

A mrcuss: of @féfeyre@ [ RinB6nes of FSimbh &1 Qﬂp(wnigsfeﬁéseﬁted iy (e
nR|S@df|ned|n ener al forrrula

ceriip et R LB ol oo e snacy e but
Anotherneltds ydf-p:iefﬁm’di cbplpodindy | of féhmu[m(liyyh- @b)PRrgtseittd 4y the

deriv, tl%eﬁ relP ér%%é) dg l 1§/¥s aB?ve éeﬁned and R; is tert-butyl.

ur
Anoth@) classtaf amgfdm‘df le@m)dds Z)fyfbmluﬁt E9r ora(lgein aembsetited &y alce

demltaﬁ\\zleg %ﬁ%ﬁ %1'5 B gﬁ) ](%Wﬁd R® %Jhdf Ig’fag:gs c¥v% %lief%fed 'énl'(]ﬁll is tert-

butybhar maceuti cal |y acceptable salt, see the experinental

Anoﬁ@ﬁ%lhs@ of préSirddOfdiRpbinds 'o@q‘brﬁﬂfaegegn&egﬁj i I'} resgmaf ‘f) i

pr esent invention is repre €ss

deﬂwaBYes py.h%ralaﬁ ifgp abees detineg é%ﬁf\%llés %)Sfomﬁfﬁ‘ﬂma a((Ij_a) Sequﬁ@rf@m re,

ec unds of fornul ) and the pharmaggutically
L&@Hsal ts may N— Re 46

wherein R” has the above reported meanings.

Another class of preferred compounds of formula (fa) or (Ib) is represented by the
derivatives wherein R is as above defined and R, is a group of formula (IIa) selected from:

(R%), /7 (R,

—N —N NH —N N— Re

/

(R9), m
—-NG/ N M=

wherein n and R have the above reported meanings.
Particularly preferred, within the above classes, are the compounds of formula (Ia) wherein
R is a group -COR" with R* as 4-fluorophenyl or cyclobutyl, and R; is as defined in the

general formula.



10 obtained by a process conprising: a) reacting a
conpound of formula (l1l1la) or (Illb) ZX (Illa) (1I1Db)
WO 284/05682N COOH H2N COOH with acrylonitril e SOPEFEPI®03/050942
obtain the correspondi ng derivative of fornmula (Na) or
(Nb) NC,'/1~H COCH NC,,//"--HY COH (lVa) (IVb) 15
b) protecting the am no group of the conpound of
formula (Na) or (Nb) so as to obtain the
correspondi ng derivative of forrmula (Va) or (Vb) 'zZVI'
NC~~N COOH NC ~,,\" i COOH Q (Va) Q (Wb) wherein Qis
a suitable am no protecting group; c) reacting the
compound of formula (Va) or (Vb) with a suitable
al kyl ati ng agent so as to 20 obtain the corresponding
ester derivative of formula (Vla) or (VIb) WO
2004/ 056827 PCT/ EP2003/ 080942 15 V NC,,,,Z ~i COQAl k
NC,, ,-~~N COQAlk Q (Via) Q (M b) wherein Al k stands
for a suitable O -C4 al kyl group; d) reacting the
Alsccypntpolariyl pefertd angulicacompbum)ls off foxmilldo(la) witicRinSI ¢k 43 iietined fin de

the #e(’r\;%ﬁu)f?lgn% al dta%)l iso 2? B%%i %@t@&g%ge@%%QQ%%lg%ﬁ%?—%% I?b;) f
metliyl-piperazigs4 bl 2e(R, ) eetiobydrgiurattyé 2 b RyiBlitetialy irofuoamyk2-pl or 2-

(S)-fei¥inl @bfufinyiM! b) Wi th hydrazine hydrate so as to
obtai n the conpound of formula (Milla) or (VIIIb) @,

For |y general, refsrence to\ apy spgaific spmppend ofi-formda ((Dpof thgdnvention,
optionally in the form of a pharmaceutically acceptable salt, see the experimental section.
As formerly indicated, a further object of the present invention is represented by the
process for preparing the compounds of formula (I).

Therefore, the compounds of formula (I) and the pharmaceutically acceptable salts may be
obtained by a process comprising:

a) reacting a compound of formula (Ila) or (ITIb)

>< (Ia) >_< (1llb)

HN COOH H,N COOH

with acrylonitrile so as to obtain the corresponding derivative of formula (IVa) or (IVb)

NC\/\”XCOOH N~ :COOH
(IVa) (IVb)

b) protecting the amino group of the compound of formula (IVa) or (IVb) so as to obtain
the corresponding derivative of formula (Va) or (Vb)

NC\/\I\{XCOOH NC\/\N\XCOOH
Q (va) Q  (vb)
wherein Q is a suitable amino protecting group;
¢) reacting the compound of formula (Va) or (Vb) with a suitable alkylating agent so as to

obtain the corresponding ester derivative of formula (VIa) or (VIb)
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f) reacting the conmpound of forrmula (Villa) or (VIiIlb)
with ethyl chloroformate so as to 10 obtain the

walesuwaiseve of forrmula (1Xa) or (IXb), each onECT/EPZN$050942

of the two regioisoneric fornms Q'-N N -COOEt COOEt
NN (IXa) (I Xb) NH2 NH2 and reacting the conpounds
of formula (1(a) or (I1Xb) according to any one of the
alternative steps (g. 1), (g.2) or (g.3) W

2004/ 056827 PCT/ EP2003/ 050942 16 g.1) with a conpound
of formula (X) RaCO-Z (X) wherein Ra is as above
defined and Z is a hal ogen atom so as to obtain the
compound of fornmula (Xla) or (XIb) N Q, N COOEt Q-
JCOCEt (Xla) (XIb) HNC HNC R R wherein Ris a group
-CORa; g.2) with a conpound of formula (Xl1) Ra-NCO
(XI'l) wherein Ra is as above defined so as to obtain

t he conpound of the formula (Xla) or (XIb) 10 wherein
Ris a group -CONHRa; or g.3) with a suitable am ne of
formula (XI1l) NnAhe presence of tryphosgene or of a
sui table chl or%m&te }f aRb (XI11 X wherein Ra and
Rb aren defq , S8cas t ai compound
of formula (X1 3) or 1% (XI bmin I'gbiiAmi group

- CONRaRb; Q (Vi) Q  (vib)

wherein Alk stands for a suitable C,-C, alkyl group;
d) reacting the compound of formula (VIa) or (VIb) with sodium hydride (NaH) so as to
obtain the corresponding derivative of formula (VIIa) or (VIIb)

Q o Q o
\Ng/f (Vila) \N\E—// (Vilb)
CN CN

e) reacting the compound of formula (VIIa) or (VIIb) with hydrazine hydrate so as to
obtain the compound of formula (VIIIa) or (VIIIb)

Oy ___N\ Q\N _.N\
\ NH \ NH
A ) NH,

(Villa) NH (Vlilb

f) reacting the compound of formula (VIlla) or (VIIIb) with ethyl chloroformate so as to

obtain the derivative of formula (IXa) or (IXb), each one in any of the two regioisomeric

O~y N O~
COOEt dj(cooa
N N
(IXa) ] (IXb)
NH,

NH,

forms

and reacting the compounds of formula (IXa) or (IXb) according to any one of the
alternative steps (g.1), (g.2) or (g.3)
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h) deprotecting the am no group of the conpound of
formula (Xla) or (Xl b) prepared according to any one

w@boogsgss7 from (g.1) to (g.3), so as to obtai nPCTEP2003/050942

corresponding derivative of fornula (XIVa) or (XTVb)
HN COOEt HN N COCEt V N (XIvVa) (XIVb) HNC HN. R R
WO 2004/ 056827 PCT/ EP2003/ 050942 17 wherein R has the
above reported meani ngs; and reacting the conpound of
formula (XIVa) or (XlVb) according to any one of the
alternative steps (i.1), (i.2), (i.3) or (i.4) i.1)
with an acyl halide derivative of formula (XV) R -CXZ
(XV) 5 wherein R is as set forth in fornmula (la) or
(I'b) under groups (a), (b), (c), (lla) with X as a
carbon atomand (lI1b), and Z is a hal ogen atom so as
to obtain a conpound of feormula (XVla) or (XVib) OO
)--NHN R COOEt Rl COOEt NH NH (XVla) (XVlIb) HN.
HNC R R wherein R and R are as above defined; 10
g.1) witR j cempdondofFortmula{Xjrenber ed het erocycli ¢ conpound of
formula (XVI1) or a ﬁk& abl gyam ne of fornula
(XVI11), in the presence of triphosgene x Y\ y (XVIl)
wheraiy(Rdy # ayoredgfingd)andidds e halogen ptomig asriel obtain e compdRald afid
fornfdfh (RBY 6r (Xt above reported meanings, so as to obtain
t he correspondi ng conpounds of formula (XVlia) or
( XVI b) rein Ris as above

Q\ Q\ N
G&’COOEt @)rCOOE’[
N N
(XIa) (XIb)
HN HN
R SR

wherein R is a group -COR?;
g.2) with a compound of formula (XII)
“NCO (XI)

wherein R* is as above defined so as to obtain the compound of the formula (XIa) or (XIb)
wherein R is a group -CONHR?; or
g.3) with a suitable amine of formula (XIII) in the presence of triphosgene or of a suitable
chloroformate

HNR’R®  (XIII)
wherein R* anfi R are as above defined, so as to obtain the compound of formula (XIa) or
(XIb) wherein R is a group -CONR’RY '
h) deprotecting the amino group of the compound of formula (XIa) or (XIb) prepared
according to any one of steps from (g.1) to (g.3), so as to obtain the corresponding
derivative of formula (XIVa) or (XIVb)

HN é(COOEt HN @'ﬁrCOOEt
N N

(XIVa) (XIVb)

HN HN
SR R
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15 defined and R is either a group of fornula (Ha)
wth X as a nitrogen atomand R, Y, R and n as above
waledooses27 or of formula (l11e) wherein Rd and RPAI/BPBOXE50942
above defined; i.3) with a carboxylic acid of formula
(XI'X) in the presence of a suitable condensing agent
Ri - 000H (XI X) so as to obtain a conpound of formula
(XVla) or (XVIb) wherein Rl is as set forth in 20
formula (la) or (Ib) under groups (a), (b), (c) or it
is a group of formula (Ila) with X as a carbon atom
or of formula (Ilb), and R, Y, R and n are as above
defined; i.4) with a conpound of fornula (XX) Rl-CQZ
(XX) WD 2004/ 056827 PCT/ EP2003/ 050942 18 wherein R1
is a group of formula (l11d) and Z is a chlorine or
brom ne atom so as to oftain the a conpound of
formula (XVla) or (XVIb) wherein Ris as defined above
and Rl is a group of fornula (11d); and j) reacting
wherehieR bas thsabewg repbrtédomennings; ddvbarlingthe (ofigbin)d of Feepaln €XVa)
' . fr i..1) to (i.4
or CRVERIoCGy bInf O PRE aftmare SGFRD (AN g 10 ¢ Y
1.1) wigh auersy) blile derivabiyd of daryle X¥¥ forrmul a (1a) or (1b)
wherein R and R ar g 2@z7ab@y¢) defined; and,
optionally, Kk) converting theminto other conpounds of
whefpl, T 5 St iagh I ora 1) 9 e 7Dy (el (GorC g X as
carb@hasiRase Jib),cal 17yis 3 e Rnng s6 @t toSobkdhs 88hpoud EF BRAYL
(XVBiqp is an anal ogy process which can be carried out
3¢ ing to nethods 10 well known in the art. From
erson skilled in
a (la) or (Ib),

al | gof t\hesabove, it is clear o t
i f a conpound of or

pr ing to the aboy S obt ai ned
afia m CoQ@mers, thdhr separ FRP% t he
single i Ny formula (la) or i ed out
accoedtiang toJconventional technf still wthin
the scope ofjyt he present invention. 15pki kewi se, the

conversion intxrthe free conmpound (I a) oFﬂ(Ib) of a

b co&&gagpndin salt. thereof, according to well-known
Whergg 1a1p s Beyq 4efiggdi nj n t he scope of the invention.

1.2) WAhCOS @i Mgenit@red heProbt)ic Empohil WIRHER SXVH) SRR
oﬁ&ﬁgﬁiﬁQﬁhdgﬂ4€Br(nl &g&%ﬁ% is reacted wth

acryront M TePPHR"E §8fice of a suitable base, for
i nstanc odi@&Mm hydroxi de. The reaction is preferably

carried o in water at a tenperature ranging from
about X 10CY o roquy 20 terrperl%%@)i.d Vi)
\_

wherein X is NH and Y, R®, n, R® and R™ have the above reported meanings, so as to

obtain the corresponding compounds of formula (XVIa) or (XVIb) wherein R is as above

defined and R; is either a group of formula (ITa) with X as a nitrogen atom and R, Y, R°

and n as above defined, or of formula (IIc) wherein R and R™ are as above defined;

1.3) with a carboxylic acid of formula (XIX) in the presence of a suitable condensing agent
R;-COOH (XIX)

S0 as to obtain a compound of formula (XVIa) or (XVIb) wherein R; is as set forth in

formula (Ia) or (Ib) under groups (a), (b), (c) or it is a group of formula (ITa) with X as a

carbon atom or of formula (IIb), and R, Y, R°® and n are as above defined;

1.4) with a compound of formula (XX)

Ri-COZ (XX)
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According to step (b) of the process, the am no group
of the conpound of fornula (Na) or (IVb) is protected

waewansisay t o conventional nethods, for instanPer/®P1003/050942

tert- butoxycarbonyl anhydride (Boc20O and in the
presence of a suitable solvent such as acetonitrile
or dichl oronethane, so as to get the correspondi ng
derivative of forrmula (Va) 25 or (Vb) wherein the
am no protecting group Qjust represents
tert-butoxycarbonyl (boc). According to step (c) of
the process, the carboxy group of the conpound of
formula (Va) or (Vb) is converted into the
correspondi ng al kyl ester derivative, for instance by
operating in the presence of a suitable al kyl halide,
for instance nethyl iodite. The reaction is carried
out in the presence of a suitable solvent such as
di met hyl f ormam de 30 and under basic conditions, for
whefeisR;dng grotyyofifsinmuty (Hd)kind @ioa clﬂminasslbrmﬁine atom, so as to obtain

CI/.EPR, 03/ 050942
the {YBARNT RN T SPPOVIBERRER s SREET PR B8 diha
grougfof fogpulld;@d a) or (VIb) is converted into the

i) reﬁé\i’}ﬁ% &%Q&deuﬂg of Wil (DB 6@5(\7‘1'52 8%})&&9%3@&#135 H}rat)ne OF

( through reaction wt
stept foqe {1112>r<r (-4 vadgr ppsicropditions, o phie ob@eﬁ@rr@eesppnd@gsiqmam e

offo‘iﬁi%llbl @or aup\bheaan thhmlaer&ds%sovre e&frne&nétﬁa ef)wna at -
refl.uxin erature ccording to (e) o e
1) o b O S OB (LRI ISR T D) E3pege Ay i
mmummuMmmwmmqmmkhgwmﬂaume hydrate preferably with an
ces h Zi he nono ra ed i nst ance
The TS ot i op ol BCER o8 CrieQou arpiBs
“mﬂimvhnadwhalogenated hydrocarbons | ower al cohol s or
t fe abI carried
Fron?gﬁnof(fhg abi e, {t]r%é céq%% (‘goe E%?pexrs Iﬁ ﬁ% EJ% a@t dtgat lf gn ﬂ%
formuly (k) Qfoﬂlb)t prm@fac@qn@ng:@m@m Mbceﬁso rsmbtaaled as :( Wixtag oor

isomery] (Rt sBREhHEN %5 tﬁé k&él& '?meeﬂr%fafoﬁﬁlha{ kllomame&) outg

[ nst ance about er at ureé rangi n

according;fp %&WO%@CMH% t‘iu?tﬂl vitkin theseopepfhy gresentiveventisoy e
Liketva,Cthé QBhvbl%lon Gtb [the® e BdmmIuKOThyNort (1 3T £ %%n@flg salt

aci ace aci d Accord to step
‘hef‘% - 8%8 g 9 rr@l %‘WB&E?FP& His Sr%rvﬁﬁr the segpe P : erentl«zn | | b) is
Acccrreﬂg;toetép (abllof the @iobe)sl; aebﬂnpcruaa orreﬁw\ Gln) 3 (I118) igRhctdd\Rth

R e R AN ML N IR

is pm%tablylmmnh oulpiar edter\ag adempi:ramre) niging frotvhsboptr €l9eM eercofn a
Emm%%&kable base, for instance diisopropyl ethylam ne, and
sui tabl e solvent such as tetrahydrofuran.
Accariagyto|sigp (W) nbthe prieesss; herapineeroug pHibp comppuikofifarmatd (Fa) emy
(IVbPTIE a%teaaﬁ aewraagl # @b&v%&%ﬁ:ﬂ ?&fﬁ% faI i@ CORP QYRS

of formula (Mlla) and (VIlib) so as to give rise to
buto*yﬁgbqné{} PWW (Boe,;O) and in the presence of a suitable solvent such as

acetonitrile or dichloromethane, so as to get the corresponding derivative of formula (Va)
or (Vb) wherein the amino protecting group Q just represents tert-butoxycarbonyl (boc).
According to step (c) of the process, the carboxy group of the compound of formula (Va)
or (Vb) is converted into the corresponding alkyl ester derivative, for instance by operating
in the presence of a suitable alkyl halide, for instance methyl iodide.

The reaction is carried out in the presence of a suitable solvent such as dimethylformamide

and under basic conditions, for instance by using sodium or potassium hydrogencarbonate.
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20

20 regioisoners of formula (1Xa) or (IXb) WO
2004/ 056827 PCT/ EP2003/ 050942 20 COCEt QN _ \ Q-.N
WQORON0BSCOOEt / N N~COOEt N (1 Xa) NH2 NH2 NH2CT/EPXOB$/050942
Q"N I~ Q@N\ Q'NNCOCEt NWCOOEt N N (IXb) NH2
NH2 NH2 In this respect, each couple of regioisoners
of formula (1Xa) or (I1Xb) may be conveniently
separated according to well-known nethods, for
i nstance under chromatographic conditions, and each
regi oi somer so isol ated subsequently worked out. In
the alternative, 5 the m xture of regioi soners can be
treated as such in the subsequent steps of the
process, W thout providing any separation. In fact,
as the ethoxycarbonyl group leading to two distinct
regioisoners is finally ¥enoved at the end of the
process, it is clear to the skilled person that both
t he above pat hways can be carried out for preparing
Accerfliag oot ddred the @focése,rthQJcthlp(nhﬂ)of ﬁn‘m@lh BYIa)dr (VI is converted
into 'tlﬁ\égﬁ]ésb&ﬁmg }gchg ?&fv?l{naeb(w‘ormn &&ﬁg (%lf% ereszasc%l?]n with

carri ed I rst separa |ng an
sodiyrp gy gside. oﬂaérr%ac@m i garried ept @ tia presancq ofbyuitiie ml‘teh'esuph as

dioxflek téfrfhyd@furdn@PRALER: kRpdritGe WOr ki ng  exanpl es, and by
%en1to t he desired conpounds

bseque tI reactln
A"C%E‘E 3% %%tpg’ﬁesegt q yomgpoundpf fosmgled¥Ha) o (BT dRseusid
with dxildrﬁzﬁfemyhlate,(ﬂréfét)iblﬁ kvith bﬁ@bceds Sf HydRGhSonoty drited f&stARl €
vat| rnula represents a
s tﬁaF gen'a Xetnbs’m eﬁ"éeF%Fﬁ f)f algm?ﬁ*’ oGt ek pgso Alpgsnated
hydr@;hom lowys al¢dhels onmnnxtnnd théredfOTHorbRti¢r iX@lefeddbly daélR)l oirtS
n

in RO abh B S O BRSSP Byt e
(VIIyjop (A ant uqdbﬁestlrngefor eamtabie tirge iforaidtancdraoet 48Umhrsaa the
temptalrafu?et Bﬂ &ﬁ'abait 8PP LY ﬁg}eﬁgly, 2 %&s@ I’%%UQIP Psat €

el1ls
carned out also in the presence of glacial acetic acid.

According to step (f) of the process, the compound of formula (VIIIa) or (VIIIb) is reacted
with ethyl chloroformate so as to get the corresponding derivative of formula (IXa) or
(IXb). The reaction is carried out according to well-known operative conditions, in the
presence of a suitable base, for instance diisopropylethylamine, and of a suitable solvent
such as tetrahydrofuran.

Clearly, the ethoxycarbonyl group may be bound to any one of the pyrazole nitrogen atoms
of both compounds of formula (VIIla) and (VIIIb) so as to give rise to the following
regioisomers of formula (IXa) or (IXb)
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15

WD 2004/ 056827 PCT/ EP2003/ 050942 21 added. The
conpound of formula (X) is then added and the m xture
warimoss2T or a tine of about 2 to about 15 hoRPCHEPZN3/@50942
tenperature rangi ng from about 20C to about 80C A
suitabl e catal yst such as di net hyl am no-pyri di ne may
be optionally used. According to step (g.2) of the
process, the conmpound of formula (IXa) or (IXb) is
reacted 5 with an isocyanate derivative of fornula
(XI'l), by operating substantially as set forth in
step (g. 1) of the process, except that the base may
not be required. According to step (g.3) of the
process, the conmpound of formula (IXa) or (IXb) is
reacted with an-amne of formula (XII1) in the
presence of triphosgene & of a suitable
chl oroformate, for instance 4-nitrophenyl
chl oroformate, so as to get the corresponding 10

urei do,derivative. \The reaction is cayryed out in
tetr drofuran (TINF) or EHo@ Suitabl hal ogenat ed
ﬁyqﬁ C bo D pmsiﬁ ychl oro , and in
t he\pregenge of a e am ne sugh COOEt

diis
tenperat Ufe rangl ng m about
tenperatg&p. Accor di ng step (h) of thepnprocess, the
protected Amno group in#ornmula (Xla) or (?Ib) 15 is

deprotected under well-known operative conditions, for

I nst e under aci conditions |n presence of
érif Qroaceti g _or drocppg?gc e conmpound of
omul a a) or KXl b t hus susp de cBYkd abl e
sol as o t hane or N and

treat ed 1 ~g0eBNhcent ed sol ut jjgyy of sel ect ed

acid. Aljternatively, cpmercially avail ahl e sol utions
of gaseow, hydrogen chl @i de di ssol ved i nNP9 di oxane

1&4 M HC ) may be advanta%eously enplDéFd The m xture
Int %’eﬁpﬁéﬁa@tqovnl%%f regipisogners; ot fgmplp (F¥BL (D) mavibesconyenighbut

sepaila'fedh @c&d:bﬁhn@t tod “Ieﬂlm@mtm%ﬂﬁ)ds apgi AGardck OfRdaD Qﬁxfoné&lgaﬁlﬁ)c

d 1(1; Accor di n; i d%%ﬂé &of steps. (i
condiioRg md peRf malcGprps osolye Seked gt Abtasireor
the rhmtumbfaaé&fdovﬁl)s caif be takdd )as kih ﬁﬂﬂhé BudBeqhed SteRh et ghocass,
wmﬁ& h@%m %$ t|ve So as to obtain the 25

resp carboxanldo urei do or carbanmate
In fadteas theanthomca@bnyﬂ gronp leadnég)Mt\ac) disIhlct(ré@vﬂ)lkD)nersSt fomlly renibyed S

at thé ?ﬁddg?% mﬁ&gs(swgs%mowm@@g rs%ﬁ»th £ %?Avg pgtﬁ' gk l.de.

N a sul t ven SucC
be cafriedfublopprenahiasibe gerepourds of fona@at Ga)@oﬂw ocfih@mgientfogr

Preféristy, HOGBver,Nthb NfoceR! BSAREE Rf bR MYl sfeemtﬁgaaﬁm risou&.&i hnes

dllsopropyleth | am ne. The reaction allows to obtain
regiqISOPISIS o VA 1A &R a) o (1P drop theip priipre, 4 xenostyd &y the griing

examples, and by subsequently reacting them to the desired compounds.

According to step (g.1) of the process, the compound of formula (IXa) or (IXb) is reacted
with a suitable derivative of formula (X) wherein Z represents a halogen atom, preferably
chlorine or bromine.

Typically, the compound of formula (IXa) or (IXb) is dissolved in a suitable solvent such
as dichloromethane, dimethylformamide, tetrahydrofuran, dioxane or the like, and a

suitable base such as triethylamine, diisopropylethylamine, sodium carbonate or the like is
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30 wherein R is as defined in fornula (1) under
groups from(a) to (c), (Ila) wwth X as a WO

wWQOM4NBeB27 PCT/ EP2003/ 050942 22 car bon at onP@NEP2003/050942

(I'lI'b); fromthe above, it is clear to the skilled
person that the atomof the R group whichis
directly linked to the carbonyl noiety of formula
(XVla) or (XVIb) is a carbon atom Step (i.2) is
carried out with a heterocyclic derivative of fornula
(XVIl) or of an amine of 5 formula (XVII11), in the
presence of triphosgene, substantially as described
under step (g.3) of the process. In this respect,
step (i.2) allows to obtain ureido derivatives of
formula (XvVlia) or (XVIb) wherein R is a group of
formula (I1a) with X as @ nitrogen atomor of formula
(I'lc) and wherein Y, R n, Rd and Rd are as above
defined. 10 Li kew se, the condensation of step (i.3)
mmmsTmammmamd@ﬁﬁanhMXﬁm¢Mmha%yhmmﬂamhdmﬂ&ﬁﬁ&abfyﬁm@%f
amet% @a’yof’f} lgﬁ)&% ‘at cjmttemﬁer rfa%%ggr §n 3 | ns i Cg to 5’1% ut980°C

ensi ng age
A Sl@!ﬁlﬂsl@ltadmtasuyﬂ wdlirtesigilanihepyrididE@py be optionally used.

Accgrdﬁ%m’ tep?(g @)301' tﬁé feghy lch@ %{ﬁ@ﬂﬁ@@yﬂ)ﬂrﬁ&r(ﬁf 'oi- [B(g)eis Qé@@

benzotTi azo@y fetra I souro

with agipogyanefe defietva femg\wﬂnabywpsvumwmm@ asget brtblim g

step (©1)\Welhk p&e&mxdzstttmql% bﬁ@'im?h@c@@féqﬂigedc ar boxam do
|vat|ve 15 Accordlng o0 ste

Acogy B it Bstep (B AT RRIBIGTTI G FotpRgRRLR a\@}a) OF (I{% ix/Eppetpds
with &f @i GF?[ fomla SIIDA R eaed@eseﬂ@t btv&lpﬁésgéﬂar mdb% a( stafable
rein a IS

Id !
ol o tte & ST 510G b o 9 et Woosmindioa e
urelctpodmeamémﬁle nepctiar Bavmicé ouﬂﬁrtemydrmﬁ&n QTHdeSrmuIaasu(t%‘iél a)

halo la }(ﬁgcark%\y%%}ér%bl& SSO t he@%%gw lélbtﬁ preﬁzace ota a
sl avftm sughy eshdlaspfdmdﬁﬁhydﬂn@meorhaﬁbylamﬁnmtt # yenfperatygeiaciging

ﬁnnhg&haﬂy@&g£aﬁaﬂm ane or the like, and a suitable
base such as trrethylanine, diisopropylethylan ne,

Accorgigg toritep AN thetnsocess, the aroteptedamine; grawicfoniwar @la) or PHB)
is deﬁfbf@t@&lﬁlﬂlep\ﬁfelglﬁﬁ% dbertie | %Hdﬁloﬁm is@nde REHr 3166 dorRfind he

uregs !rred for a tine of about 2 hours to about

lnmigfﬁﬁﬁ proagetic.oRbxfgehigris a¢idngi ng from about 20C to
The a&mmmnn%mgidamplsah@ Isedpeided® th Laianslé BBNht sush as

.. Suj t at al suc ] am ridi
it B oSy 7y G OR EORHGS toger SR PR sl
Altelpﬂﬁ)/@b'S@Jmﬂehmlhycam:ﬂabﬂa colatfonf oﬂgmwloﬁs Ky¥dka) chivridé &Mobkd in

[ t 0
o 11 YO8 A 15l RO Bl bl 12
time0f iﬂ@tﬂt%hoamtm@outa]ﬁdloum att dtemperadge rogngfrom abak 2B teabout
40°csol vent such as nethanol or ethanol so as to

According to any one of steps (i.1), (i.2), (i.3) or (i.4) of the process, the compound of
formula (XIVa) or (XIVb) is further reacted with a suitable derivative so as to obtain the
corresponding carboxamido, ureido or carbamate derivative of formula (XVIa) or (XVIb).
Step (i.1) is carried out with an acyl halide, preferably chloride, of formula (XV) in a
suitable solvent such as dichloromethane and under basic conditions, for instance in the
presence of a suitable amine such as diisopropylethylamine.

The reaction allows to obtain carboxamido derivatives of formula (XVIa) or (XVIb)
wherein R; is as defined in formula (I) under groups from (a) to (c), (Ila) with X as a
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obtain the desired conmpound of fornula (la) or (Ib).
WO 2004/ 056827 PCT/ EP2003/ 050942 23 Finally, as per
wQ@p/0§dsr7 of the process, these |atter conmpounPiST/EPAN3/050942
or (Ib) may be optionally converted into
pharmaceutically acceptable salts as fornerly reported
and by working according to conventional nethods or,
alternatively, may converted into additiona
conmpounds of fornula (la) or (Ib). 5 Just as a non
limting exanple, conpounds of fornmula (la) or (Ib)
bearing a carboxyester function nmay be converted into
a variety of derivatives according to nethods wel |
known in the art to convert carboxyester groups into
car boxam des, N-substituted carboxam des,
N, N- di substituted carbox@m des, carboxylic acids, and
the |ike. The operative conditions are those w dely
known in the art and may conprise, for instance 10 in
carbbhgors amd/@ib}; ifiom thé at@ve airibdady estheskiltpd q)erson' thitGheaatom of the

A GRERR 0B oS RERTH D bl SRR

carbgdterant such as a | ower al cohol, dinethyl formani de or

Step'l. ﬁtlwaﬁ%dto@lesﬁ%o; hete?cfc%lﬁrd@k?Janet & ?orfnﬁﬂ%(‘vﬁ? ol oF aff Aalnk GF

anmoni um hydr oxi d
formz«fbt(m{ﬁai in dierRsesppee p%mn%ﬂﬁg% snbss@tﬂanllé as dascribed padorstept(e:8k
ofthé@f&,ﬁésglg from about 50C to about 100C. 15 Anal ogous

operative conditions ap in the preparation of
R PEOAIOH RO Te B GRSV
whemtmdtleis; a gﬁ:up oif foaral1 () Witk [Xyas A nitt@eOMRO@I0Y offtkhida (Ik) W d
mmnl a o%ﬁ% n| um hydr oxi de. Li kew se,

ace
Wheremr%(h){x)]/ﬂe%t Bt rar&?f)gbo ‘converted into carboxylic
Lﬂcemw,cthaj@ndenmtmw efstéph(i. 3)uig barriddaomi witlos calsdxgliicCackiydiriodtys b

form%% - bgg?he e%f(%s@ﬁ&}eyotka{] Qly}ﬂblé Qgﬁdggsgn%; %ﬁ,ent Tucﬁa‘%lf aj)r mrstalacF,D)
dlCY‘H@@WWQbOQWmdﬁ{E@C)ﬁ lrnﬂ}rlr-’eﬁ' dlwatwlwnemspyﬂ)yarmdnmeiet(ﬂdc

or 0- Mﬂﬁﬁyﬁﬁﬁﬁéﬂfﬁ% s %%{Mab ove @Tﬂg ednﬁ Oog P8 e

derivatives. From al
according)tg well-lpora rpthodsior He@aﬁwaﬁ@xmd%@@pawa of the
Acccﬂdlﬁ)g ®S§ep @'4)’ of HERRBH, b chRpIMHA 3f fdrmlla QRTVA) R} (RBAY isNd
ncti.o ghl ch can be  further derivitized
reacy i PHIB AEERT AR SR) Wy <inSs e Aot SR Do
and Rk hogs fonelih fomull mam(au),)sbhe toacrbta( | b)ni inﬁ %ﬂ@@ﬁgjﬁ c:_ir&nsateg e g
. C r la) or , has to be intende
denvgg‘%goy 3’r"|’”éaeéﬂ@\? nm%e scope of the present
In thisweepett] the.compomd dif fgnint Giliya)var(Kavt) ioflistdved i aceisdlel or
solvdat ﬁgl%s' (chllotr et&dgm%#ﬂg' r Tman (ﬂrtr@r'ahidréi%)ah &ox%nedc’rﬂ%]r]hcl ng

terra nowh or easi
and zpyuet% eade spch ay @pthglamme kdiisapropylethylamine, sodium carbonate or the

like is added therein. The compound of general formula (XX) is then added and the

mixture stirred for a time of about 2 hours to about 15 hours, at a temperature ranging from

_l

about 20°C to about 80°C. According to a preferred embodiment, a suitable catalyst such
as dimethylamino pyridine may be optionally used.

According to step (j) of the process, the compound of formula (XVIa) or (XVIb) being
obtained in any one of steps from (i.1) to (i.4) is reacted with a suitable base, for instance
triethylamine, and in the presence of a suitable solvent such as methanol or ethanol so as to

obtain the desired compound of formula (Ia) or (Ib).
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met hods. WO 2004/ 056827 PCT/ EP2003/ 050942 24 As an
exanple, whilst the starting materials of formula

w@ aokayeser (I111b) are conmercially avail abl e, PCTEP2003/050942

conpounds of formula (X), (XII), (XII1), (XV), (XVil),
(XVIT1), (XIX) and (XX) are known or can be easily
prepared accordi ng to known nethods. The internedi ate
compounds of fornula (VIla) or (VIIb) of the process
Q' OQ O N(Mla) N(MIb) L L 5 CNCNwereinQ
represents a suitable nitrogen protecting group, for
i nstance tert-butoxycarbonyl (boc), are novel and,
hence, respresent a further object of the invention.
As it will be readily appreciated, if the conpounds of
formula (1) prepared according to the process
descri bed above are obta®ned as an adm xture of
i sonmers, their separation into the 10 single isoners
of forrmula (1), according to conventional techniques,
Finallg, agperlviep (k) hfthe piopms, dfesd ler pnn@@mmlk (I'a}nt €M) indybe Optlonally

con\gﬁﬁ/ ﬁlg)t bl%%ﬂelceﬁtﬁglgnﬁcg%)%lef i aial one erer g‘igaﬁnﬁ bZ a\ﬁﬂgﬂg of
accoidings ez canyertionalr metheds| er, dllsmﬂatlatly,v @8y mon‘{;ertecp amtataddiconal

comgama@gffgfﬁggﬂaj&(ﬁ,gdl tion, it is clear from t he above

hat a_ gi.ven conpound of fornula (la (I1'b) may be

st 52 perelpatiagicxemplietonpgunds of formp @) on( Necarifis ewRset he

fimcli@Qing} W@Ste@fntcf Obdielyf ﬁér?é@dw@ﬁw& ?)to mBthods well known
al tﬁsr%nat i vel from each on WO_r egi ol soners

in the Tt R KAYRrE CarRRprEsTtep BRBRE A GArP pramidssrb enbetiutest cartonapmias,
N,N{dispbstitieed catbogmides, amyo;@neaoﬂfs, dnld the af(@ rement i oned

The BRRRTE Sort i G P P e Pl P rirBe ooty
in tbarmnmcmmf oAk xypistee grois eitd @ carbovamide (ér(ﬁipplthe rr@alﬁkinl Wkt ,

amnfdfE Sr Eﬂmgﬁu%%ly Hgfnl the B{e%hgew e ? {oNen Sy hr & ao},?wsrf

conventi on ques e conv
alcoloh glimethylfgrmagide; Qﬁmxturh%therpcé”@rcfelpblm theaeaetibnipepindodiwittay

amxﬂ%ﬁmﬁ%_ry&rbﬁ@e ﬁlé.tmeﬁﬁﬁgfdﬂh ﬂ}%\@x 1 ?%@%ﬁﬂ ﬁ\ﬁrre lla{l]gmg

addi tion, the conpounds o

ﬁ°n’iaﬁ?luéﬁ?cdﬁal??&§/108é3al so prepared according to

Anab@imbldp&mrel adndﬁilaﬁﬁlaﬁflf Vi URE BRbAWES ¥ SedsiRwe: Nt he

acc snNin
dlsubsatuted cglrboxaml% W erehm a gmtaae primary or secondary amine is used in place

of ammonia or ammonium hydroxide.

Likewise, carboxyester groups may be converted into carboxylic acid derivatives through |
basic or acidic hydrolysis conditions, widely known in the art.

As an additional example, compounds of formula (Ta) or (Ib) bearing an amino function
may be easily converted into the corresponding carboxamido or ureido derivatives.

From all of the above it is clear to the skilled person that according to step (k) of the
process, any compound of formula (Ia) or (Ib) bearing a functional group which can be
further derivitized to another functional group, by working according to methods well
known in the art thus leading to other compounds of formula (Ia) or (Ib), has to be
intended as comprised within the scope of the present invention.

According to any variant of the process for preparing the compounds of formula (D, the
starting material and any other reactant is known or easily prepared according to known
methods.
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25 aforenenti oned reactions between the severa
internmedi ates in a serial manner and by working under
W@ ol@sghase- synt hesi s (SPS) conditions. WO 20PdT/@BRBR50942
PCT/ EP2003/ 050942 25 As an exanpl e, the conpounds of
formula (Xla) or (XIb) which are prepared according to
any one of steps (g. 1), (g.2) or (g.3) can be
supported onto a suitable polyneric resin. Mre
particul arly, the ethoxycarbonyl group in formula
(Xia) or (XIb) may be renmpved under basic conditions,
for instance in the presence of triethylam ne or
di i sopropyl am ne, and the 5 resultant conpound
anchored to the above supporting resin, through the
pyrazole nitrogen atomitself Q'N k~N Resin Q--N kN
Resin HNC HNC R R The Bupported internedi ate thus
obt ai ned may be then reacted according to step (h) and
any one of steps (i. 1), (i.2), (i.3) or (i.4) of the
As goresanass whilst thes stetrﬁng)iﬁhtedidls dftferntibr ([Ie po (Wbnge b&nﬁ&ﬂiﬁl@u nd

wvifte, 5 Pl ot (RO, GIB, "R Begdalnk or s

(XX e voavgy er cade easily praprees! agerdding th Emdva naathodls i di C
The SRAHLdid OB RpBEAO5 A1 I?Phggmf) 'zs?ﬁ]@ ess Al 1 OWS t0

obtain the deS|red co a (la) or (1b).

Clearly, erformng the aboreactl ons of the
proce in serjal manner, thgl is by following a
combi nat§f i aly=appr oggi f or 1 e

S sgﬁ)forth
above, seyeral conpounds of ormula (la) and (Ib)

may be thus epared and coll ecteq. Therefore, it is a
further object™f the present inve®iion a library of

whelteiﬂg_ll%ﬁre&ﬁtrs & sm&BEB%QQ?r&chEQ érgﬁﬂ Por (ﬂsﬂlce%%ut&yc%lw

(boc), are nove{ and hence, respresent a further object of the invention.

As it will be readily appreciated, if the compounds of formula (I) prepared according to the
process described above are obtained as an admixture of isomers, their separation into the
single isomers of formula (T), according to conventional techniques, is within the scope of
the present invention. Conventional techniques for racemate resolution include, for
instance, partitioned crystallization of diastereoisomeric salt derivatives or preparative
chiral HPLC.

In addition, it is clear from the above that a given compound of formula (Ia) or (Ib) may be
prepared either by starting from the mixture of the regioisomers of formula (IXa) or (IXb)
or, alternatively, from each one of the two regioisomers themselves.

When preparing the compounds of formula (I) according to any one of the aforementioned
process variants, optional functional groups within the starting materials or the
intermediates thereof and which could give rise to unwanted side reactions, need to be
properly protected according to conventional techniques. Likewise, the conversion of these
latter into the free deprotected compounds may be carried out according to known
procedures.

In addition, the compounds of formula (I) of the invention may be also prepared according
to combinatorial chemistry techniques widely known in the art, by accomplishing the
aforementioned reactions between the several intermediates in a serial manner and by

working under solid-phase-synthesis (SPS) conditions.
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WD 2004/ 056827 PCT/ EP2003/ 050942 26 Ris a group
-CORa, -CONHRa or -CONRaRb wherein Ra and Rb are, each

WO paefosasdent |y, hydrogen or an optional |y subBCT/EPR1083050942

group selected fromstrai ght or branched d-C6 al kyl,
C3-C6 cycloal kyl, aryl, arylal kyl, heterocyclyl or
het erocycl yl al kyl or; together with the nitrogen atom
to which they are bonded, Ra and Rb may form an
optionally substituted 5 or 5 6 nenbered heterocycle
optionally containing one additional heteroatom or
heteroatom ¢ group selected anong N, NH, 0 or S; R
is selected fromthe group consisting of: a) straight
or branched C3-C4 al kyl; b) cycl oal kyl,
cycl oal kyl -al kyl or al kyl -cycl oal kyl wherein the
cycl oal kyl noiety 10 co¥prises any C3-C6 cycl oal kyl
group and wherein the al kyl noiety conprises any
straight or branched O -C4 al kyl group: c)

As a8-enasipiley the hbmpwhdszfﬁirmulﬁ {X1a) @r{}Ib) whick aglprepared according to

any gne%f gﬁ% (% &, n‘? ﬁe %aﬁ 1)5: glﬁg&[«l.ﬁ %lllJtlog(s)lﬂ%{)ll: B&?nqgnc resin. More

partlaulﬁrhk the tethpkysirbenyh giony in) fqemthe,/ Dﬂa)ahém mag He ddmesedyumiemn
bam@cfonfh%ﬂ%“foﬁmét&ﬂcé‘}n tﬁ’e{ présl:ﬂ&)of tmé?hyl'aﬁgmg oNiiish r!)% anfidd B ﬂ%e ‘o

wher ei n, formul a la), the cycler sents a
resu}?“h‘éﬁ%’é\méldmﬂ’@feért‘b@? elpqve S‘FHPWQHM@F,l througk thejpyrazele mjtrogen
atonl jtsglked to the rest of the nolecule, represents a

carbon or nitrogen atom Y is a carbon, nitrogen,

oxygen ®r/sulfur atomor it is an group, provided
thab\gt ast one of 20 X and g1 i's her than a carbon
atom 'Mdsgendently from ez N gggqin any
one 0O 16€ *Vosi tions of the yclirc ring of

formula (I a hal ogen atom or hydr group or it

strai ght orHNsganched O -C6 al kyl, C3-HB_cycl oal kyl ,
aryl, arylalkyR, heterocyclyl, heterocycl?lalkyl

The é\IﬁE&&d int@HQAE %fu@ Q’B‘t)dned ﬁa%r BONYn reB4& }hg% to itep (g%%nd

axycar bonﬁ) é car on or ary

any 976 of S65 (B> G e@ ) ?frtmmrgceﬁs@smas t@)obtam glmgpesmndmg
compoRfiddH fornfuld @g) o (IbX &l tH invelibr RAPRBBE én the polymeric resin.

PCT/ EP2003/ 050942
Subsequent tesin cleavage, for instance under basic or acidic conditions according to
known methods, allows to obtain the desired compounds of formula (Ia) or (Ib).
Clearly, by performing the above reactions of the process in a serial manner, that is by
following a combinatorial approach for instance as set forth above, several compounds of
formula (Ta) and (Ib) may be thus prepared and collected.
Therefore, it is a further object of the present invention a library of two or more

compounds of formula (Ta)

)\ (la)

wherein



10

15

20

25

27 d Re R-N-ORUMd (Ilc) (Ild) wherein e, Rd and Re
represent, the sanme or different and independently
wo e@aosmeh ot her, a hydrogen atom or a strai ghCT/B8P2003/050942
branched C -C6 al kyl optionally substituted by one or
nore groups selected from hydroxy (-OH), am nocar bonyl
(-CONH2) or 5 nethyl am nocarbonyl (- CONHCH3);
provided that in fornula (la), when Rl is a group of
formula (tlc) and one of e or Rd is a hydrogen atom
whil st the other of Rd or Rd is ethyl or n-butyl,
then Ris other than -CORa wth Ra as 3-bronophenyl,
benzyl, 4-tert-butyl phenyl, 4-tert-butyl phenyl nethyl,
4- fluorophenyl net hyl, cycl opropyl or
2-napht hyl et hyl ; 10 or a pharmaceutically acceptable
salt thereof. Likewise, 2@ is a further object of the
present invention a |ibrary of two or nore conpounds
of formula (Ib) iNNN. R NH N (Ib) ORL wherein 15
R isR greupa CORY HPONKRRa,-CONRNURaeRin R°GEINRA R, sakteinadpendBatyand
Ro _are., each independent ]| drogen ar tiopally
hyalSRorl i o Bl PO SO Po et B ST ptrergfeahink R,
Cs-@5l cy@allgil kapyl, arylaBylCBetergeyictyh bk kepdrocyelylglkyl @y tolgethdeywith the
: : ORY, bal , . WM
AT S ST L P
6 memhereddietgiogyeleoyptiprats conjaining enei additiend] Beteypatons oresteiventaade

gropRIBHRAGHBhEN ORI IPHA; | Y cont ai ni ng one addi ti onal
,N%{ er&)atom or heteroataom c 20 group sel ected anong N,
R, iggalec

Bem &e gpup pensis@iedt ed from t he group consi sting
a) Of straidht GbratI@H C,-Cf albpianched C3- C4 al kyl ; WO

b) 2 ogy%{ogli}(?l,s %}chog%{-a%kpy 009'3/ 0?_%?0?0%]](},1 wherein the cycloalkyl moiety
comprises any C;-Cs cycloalkyl group and wherein the alkyl moiety comprises any straight
or branched C;-C4 alkyl group:

c) 3-methylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4-
(aminosulfonyl)phenyl; 4-(dimethylaminomethyl)phenyl; 4-(4-methylpiperazinyl)methyl-
phenyl;

d) a group of formula (I1a) or (IIb):

R°),

(la) (lib)

wherein, in formula (I1a), the cycle represents a 5 to 7 membered heterocyclic ring wherin
X, directly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a
carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of
X and Y is other than a carbon atom; R® is, independently from each other and in any one
of the free positions of the heterocyclic ring of formula (Ila), a halogen atom or hydroxy
group or it is an optionally substituted group selected from straight or branched C;-Cs
alkyl, C;-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino,
aminocarbonyl, carboxy, oxo (=0O), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n
is 0 or an integer from 1 to 4;

e) a group of formula (IIc) or (I1d):
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28 b) cycl oal kyl, cycl oal kyl -al kyl or al kyl -cycl oal kyl
wherein the cycl oal kyl noiety conprises any C3-C6
wey@kosdskyl group and wherein the al kyl noi et yPCT/EP2003/050942
conprises any straight or branched O -C4 al kyl group:
c) 3-nmethylthienyl-2-yl; 2-thienyl; phenyl;
2,6-di fl uorophenyl; 4- 5 (am nosul fonyl) phenyl ;
4- (di met hyl am nonet hyl ) phenyl ;
4- (4- et hyl pi perazi nyl ) met hyl - phenyl; d) a group of
formula (l11a) or (l1Ib): /~ (Rn -X(\ YN (lla) (Ilb)
wherein,in formula (1la), the cycle represents a 5 to
7 menbered heterocyclic ring wherin 10 X, directly
linked to the rest of the nolecule, represents a
carbon or nitrogen atom Y is a carbon, nitrogen,
oxygen or sulfur atomor27it is an NH group, provided
that at least one of X and Y is other than a carbon
atom R is, independently fromeach other and in any
one of the free posi‘ti ons ofrthe heterocyclic ring of

formula (lIla), a ogen atgwm or hydroxy group or it
is an optionally su ;itute group selected from
strai ght or branche -C6 15 aIkyI C3-C6 cycl oal kyl ,

aryl, arylal kyl, heteﬁ%%yclyl (It er ocycl yl al kyl

wheRH K"OR'd arAR° 'Péi’)?e@éﬂ@ QEYdame 613([1{?&51% andi & érrd@ﬂtly ﬁom each other,
ahy%@kox car bonyl alkylcarbon or ary Icar on nd

10 41 FHAE OF DRPTRS £-Ca 2l @fiomlly st &8 by SR a
mord | k@jipsor se{ebﬂedi) ‘frobd dgﬁhoxyN cQh), R'aﬁlrl]l(obilr&)ny( | (Q%)Nfz%) or
represent, the sanme or different
nmﬁM%Fno%ﬁ?éﬁ&§§#ﬁ€g?Ton1each ot her, a hydrogen atom or
proviled thataih divinule (Ia)) whercReisl a GbufCaf miniq;d (IIopdnid onadfiR! or R is a
hydrE g%oknt \Vl%@%&h&%?lr}géral{'n? «[:tﬁYIQ)r gm%n ﬁcé &ﬂetf ! on&ORa
WlthrrBf ¥y | “bromorhand.o hgdzyl “E‘@‘ﬂh@b‘mlenyb r4-arttbhiallphawhmth}«ba#4 y

AR S Bi P la0e 055027

or a pharmaceutically acceptable salt thereof.
Likewise, it is a further object of the present invention a library of two or more compounds
of formula (Ib)

)\ (1b)

o) R,

wherein

R is a group -COR?, -CONHR® or -CONR’R” wherein R* and R® are, each independently,
hydrogen or an optionally substituted group selected from straight or branched C;-Cs alkyl,
Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl or; together with the
nitrogen atom to which they are bonded, R* and R® may form an optionally substituted 5 or
6 membered heterocycle optionally containing one additional heteroatom or heteroatomic
group selected among N, NH, O or §;

Ry is selected from the group consisting of:

a) straight or branched Cs-C4 alkyl;
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29 For a general reference to the above libraries of
conpounds of fornula (1) see the experinental
wQe@nionss27 From al | of the above, it is clear tRCT/ER2003/050942
skilled person that once a library of pyrrolo-
pyrazol e derivatives is thus prepared, for instance
consisting of a few hundreds or even a 5 few
t housands of conpounds of formula (la) or (Ib), the
said library can be very advantageously used for
screening towards given kinases, as fornerly reported.
See, for a general reference to libraries of conpounds
and uses thereof as tools for screening biologica
activities, J. Med. Chem 1999, 42, 2373-2382; and
Bi oorg. Med. Chem Lett. 10 (2000), 223-226. 10
PHARMACOLOGY The conpoumdds of fornula (I) are active
as protein kinase inhibitors and are therefore
useful, for instance, to restrict the unregul ated

b) prokloflkylatyctoalkefalkyl o rauqebjcmalky]n whéi&ﬁ apy ,cydlda&yl Ejetyo e

com sgsdan? ?33—61 gycioaﬁ?l egg&llgtan whc-?f ah { m%y %dmé)%;s’lf%émr% §rgfgﬂos €

Orh@mﬁeicmﬁﬂd%yhﬁ@nxferatrve drsorders such as psoriasis,
0) 153.4RHEIHiAl-BADOt Gl Pr O#Jflefn?l[ ati g dﬁﬁmshe%gred Wyt h

atheroscl efosis and post-surgical stenosis
(amipesglenpibrlienyla frfdimethylprainerpetispbany; g (4mnetylineeazingmethyl-
pher§i;sease. The inhibiting activity of putative

Cdk/ in inhibitors and the potency of sel ected
d) g%ﬁﬁ§”ﬁﬂ§( P ned through a nethod of assay
based on the use Qf tIr),SPA technol ogy (Amersham

Phar maci a Bi ot gch) X20 The assgy wgonsi sts of the

transfer of -r—a;dr oactivity Inphosphate noi ety by

t he ki nase \Qrgybtlnylated hstrate. The resulting
iotTn

33P-1 abel | ed bi Q%ted pr oduct ﬁ all owed to bind
to streptavidin-coat SPA beads (b Btin capacity 130

wheiRil[h foffglla (T&),Cthd dydldtrepRe¥bdid £6to M&mm%feﬁﬂydhﬁ 1id wherm
nhi bition say . of Cdk2/Cyclin

X, AR i 1 Bt B uls B & R o DA ¥ b o

carbdpi, oftrogey] @&lysah dn s fup mlemgli it(Sing¥il gfduppbdvitfed thatkd $da|§t®h€of 10
I N

X an@lsél fo‘-gﬁ;er( tgan %&a}b gtgmr ﬁ 1:3‘; <f‘e e%dént y (;r%)m e%chcc{heédn mbamg fnée

ume o
of thé ”ﬁﬁt @SS Qthequanyfmcﬁmgw @ir@uld QUa)\4 hdlbEen Ftom anldeoxy. 2

grouff Bf s BpOMioREl S BRLY %&ﬁ&%@wé{@&n Fhight Ard e

ation, reaction was stopped

aﬂwlbycsrﬁo gelogiied, 1ardp grxilkpiT Ahetergpyalyh Theterenyclxialkgh am@@,o

aminBddrbd8y1/dkboxF, ARb fL)] ﬂﬁoﬂycﬂ%nﬁpﬁkﬁmyl of Rffkatbodid! 4% Of
. 110 pl is transferred to Opti
is 0 or an integer from 1 to 4;

e) a group of formula (IIc) or (IId):

—_“ﬁd __OR°
\R' 4
(llc) (ld)
wherein R%, R and R® represent, the same or different and independently from each other,
a hydrogen atom or a straight or branched C;-Cs alkyl optionally substituted by one or
more groups selected from hydroxy (-OH), aminocarbonyl (-CONH;) or
methylaminocarbonyl (-CONHCHS3);

or a pharmaceutically acceptable salt thereof,
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WD 2004/ 056827 PCT/ EP2003/ 050942 30 After 20 m n.
i ncubation for substrate capture, 100 | 5M CsC were
w@odaeasdse7 al | ow statification of beads to theP€DPPN3/050942
the plate and |l et stand 4 hours before radioactivity
counting in the Top-Count instrunment |1C50
determ nation: inhibitors were tested at different
concentrations ranging from 5 0.0015 to 10 p. M
Experi nental data were anal yzed by the conputer
program GraphPad Prizmusing the four paraneter
| ogistic equation: y =
bot t om+(t op- botton)/(1+1OA((I ogl C50- x) *sl ope)) where X
is the logarithmof the inhibitor concentration, y is
the response; y starts at bottom and goes to top with
a signoid shape. 10 Ki cal cul ati on: Experi nental
nmet hod: Reaction was carried out in buffer (10 mM
Tris, pH7.5 10 MM M 2, 0.2 ng/m BSA, 7.5 mM DTT)
For (aogiahahlnlieﬁgenae o thyl abovey lilraridd | F't com@ormas] oA TP mula CON sk ahd
expe htgl ggnocol d/ | abel ed ATP 1/3000). Reaction was
‘th EDTA and the substrate captured on
Fronp Iab S)rﬁ therabote; dnie clebtitot the ckilainped®n wisit longs! atiesryf afqyrrolo-
I
yra%lt]: dleﬂ?&ﬁ@e)s is ér{i_k a;?%)tﬁn%ﬁ 1%3%&5113& gcﬁlsa h)'fggew ﬁLP] eds c&)evef-n a

[tiscreen S are rea op coun

few (ﬂﬁquﬁpeds 2B r»@alpomis efa formylar ol el (). the rreidclgimare rran dei ‘cms
advatBSeolBRSHY fF scré%ﬁﬁ@ Edvﬁﬁ@ bRkn HERLIR folfRA %fe?&‘ﬂsdv elocities

tﬁe neasured at drfferent four ATP, su rate
See, (T &egRrEl TiREERGen; Wratiss of SpraRAvRdsatdoes thassoRes feels rfpr
soredhing Ciaslogicul aamﬁath Méd\é\ﬂﬁenﬂ aswgmedzslwz@&m d.n% Bﬁ)ﬁrg Med.

nd substrate Km val ues, and the
Chemﬁegbﬁt(%%% ggz aI ues (0.3, 1, 20 3, 9 fold the Kmor
PHARMACOROES) . A prelim nary t| me course experinent i n
The tc&g% %’cﬁe(ﬂ’%grm%ia I g}glack:)tivte%rs g%rt]d %ﬁn ].Ile[%]?l é)ESI a}%g%]gﬁéggre

trate concemratt ons
usefigi flarhganee dpisitriet theiumesglated prolirafion of ok callear range of

In thteﬁﬁy rtlﬁ:? %%@ ugéﬁrm%eeﬁéqmeqpefe\raﬁ%d%géﬁ&p suctdR osg?o%erl

Ki net |1 C raneter estinates araneters
repogiag; Pﬁfﬁ‘tnefé ipythe dreptmpnt pf ebersoell PO Liferative d;eqaders @alsa&mqmealse

vascﬁl@&hﬁ&tﬁ lcQNprbiftAbnl Fcidtbd GROMRGSdclelokis aﬂd%btl%hltgﬁxﬁl stRSRECL

random nechani sn) usi ng the conpl ete data set
and ’6%%?"?}6?%‘%5“3 treatpgnt o\ Alzbeimeg’s dispase. g kaKb+aKaB+a Kb *, 4+, 4
The Brhititidg 4cliity~df putative Cdk/Cyclin inhibitors and the potency of selected

compounds was determined through a method of assay based on the use of the SPA
technology (Amersham Pharmacia Biotech).

The assay consists of the transfer of radioactivity labelled phosphate moiety by the kinase
to a biotinylated substrate. The resulting 33P-labelled biotinylated product is allowed to
bind to streptavidin-coated SPA beads (biotin capacity 130 pmol/mg), and light emitted
was measured in a scintillation counter.

Inhibition assay of Cdk2/Cyclin A activity

Kinase reaction: 4 pM in house biotinylated histone H1 (Sigma # H-5505) substrate, 10
MM ATP (0.1 microCi P**y-ATP), 4.2 ng Cdk2/Cyclin A complex, inhibitor in a final
volume of 30 pl buffer (TRIS HCI 10 mM pH 7.5, MgClz 10 mM, DTT 7.5 mM + 0.2
mg/ml BSA) were added to each well of a 96 U bottom. After 30 min at r.t. incubation,
reaction was stopped by 100 ul PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 pM
ATP, containing 1 mg SPA beads. Then a volume of 110 ul is transferred to Optiplate.
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Ki WO 2004/ 056827 PCT/ EP2003/ 050942 31 where A=[ ATP],
B=[ Substrate], 1=[inhibitor], Vm= maxi num vel ocity,

wE20440682Ki the dissociation constants of ATPPCT/EP2003/050942

substrate and i nhibitor respectively. a and O the
cooperativity factor between substrate and ATP bi ndi ng
and substrate and inhibitor binding respectively. 5
In addition the sel ected conpounds have been
characterized on a panel of ser/threo kinases
strictly related to cell cycle (Cdk2/Cyclin E
Cdkl /cyclin Bl, CdkS/ p25, Cdk4/Cyclin D), and also
for specificity on MAPK, PKA EG-FR, |1GF1-R, Aurora-2
and Akt. Inhibition assay of Cdk2/Cvclin E activity
Ki nase reaction: 10 Min house biotinylated histone H
(Sigm # H 5505) substraie, 30 10 pM ATP (0.3 m croGQ
P33y-ATP), 4 ng GST-Cdk2/ Cyclin E conplex, inhibitor
ina final volunme of 30 | buffer (TRIS HC 10 nM pH
After 28 milbi@bubaticn ibi\/bubmzife CapturdyNI00 uD 5K Cy0)/veke RRBAL toVETISY

Stauﬁcafq(_m °%n§e& aClho% °p ?’fetgc %?fméié‘:g%&%‘g g]phé’ﬁrfsh’g %%d]rfpacggg +
courifg vheETIPpA ontGosk¥mti t on X-lOO + 500 M ATP

P 1
ICs§ %Ieg.#,ﬂh{.‘&, intflior ée‘?etggéi TS Igrc\ég%g : 619 %]ff Ion

transferred to ate
0.001pto Hubdt Emlen@mbﬂm Merelﬁgytedwtﬁsﬁmpmr proaehde(ﬁaﬁhmd

PnzﬁluL %{\{ ﬁ,ﬁlﬁﬁa& ert‘e@h,lgg f.pgads to the top of the plate

ore radioactivity counting

y= bOﬁO@ﬂ@PMESOI@dWAG(hEWQIﬁEﬁqu)XZSO determination: see
wheRRQY e I0gitithh b @ mﬁfbﬁ@ryco&fen%& VGV b fegfl)oﬁge ?Qtﬁlltsvdt Bé/ttoﬁp

Ki nase reaction; 4 Min house b| ot nyl at éd hi st one
and gogs {oriep witha smepdd shanehst rat e, 20 M ATP (0.2 nicroG
ch&ayudﬁTP) 3 ng Cdkl/ Cyclin B conpl ex i nhi bi tor i n a

f | f. 30 | buff T
et sl iion s capld o8 m i 1wy S Wb
MgCﬂ;Q oeamymnmsh afs aMOBTT) &mtahﬁﬁgl 3, NnME‘ Enzffe, Higlort antl. ATP

ol eSO T LB Bk g5 ey 1

substrge Sipturerk anl phosiiivermbraue I(Mnmsomefen 1B0wdll plstet framsHMélipoes). t O

Aﬂe%én&lvé‘@vgshmgﬁ{hg g{\/ft%%&é%' [{;f\aées' 42& %g@gﬁ ?Qop [mtg'ru E%ﬁtfoﬂtl%le

capt ure re a
zero)fpegarl A ERanddustase copeentrstions wesraeasigd. of the th| pl ate and

Expérﬁﬁen%tl Aot RAUHS vDIELiRs Grd AdkQEE bl Mfrdrdht 1P AP NBstlal)
he TO - unt I nstrument.
(h1stone) and mhlbltor concentrations. An 80-point concentration matrix was designed

around the respective ATP and substrate Km values, and the inhibitor IC50 values (0.3, 1,
3, 9 fold the Km or IC50 values). A preliminary time course experiment in the absence of

inhibitor and at the different ATP and substrate concentrations allow the selection of a
single endpoint time (10 min) in the linear range of the reaction for the Ki determination
experiment.

Kinetic parameter estimates: Kinetic parameters were estimated by simultaneous
nonlinear least-square regression using [Eq.1] (competitive inhibitor respect to ATP,

random mechanism) using the complete data set (80 points):

_ Vine Ae B
V= % 7 [Eq.1]
aOKa-Kb+aOKa-B+a0Kb0A+A-B+a0—1—<7010(Kb+E)
i
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| C50 determ nation: see above WO 2004/ 056827
PCT/ EP2003/ 050942 32 I nhi bition assay of Cdk5/n25
wW@eauwsdsy7 The i nhi bition assay of CdkS/ p25 actPUI/ER2008650942
performed according to the followi ng protocol. Kinase
reaction: 10 Mbiotinylated histone H (Sigma #
H 5505) substrate, 30 MATP 5 (0.3 mcroC P337-ATP),
15 ng CDK5/p25 conplex, inhibitor in a final volune of
30 1 buffer (TRRIS HCl 10 MM pH 7.5, Myd 10 mM DTT
7.5 MM+ 0.2 ng/mM BSA) were added to each well of a
96 U bottom After 30 min at r.t. incubation, reaction
was stopped by 100 | PBS + 32 mM EDTA + 0. 1% Triton
X-100 + 500 M ATP, containing 1 ng SPA beads. Then a
volunme of 110 | is transferred to Optiplate. 1o After
20 min. incubation for silbstrate capture, 100l 5M CsC
were added to allow statification of beads to the top
of the plate and let stand 4 hours before
whereadtt[6aEL B Supstrateg Urfiithiigtoi In VidkremakbpunCoelodity] Kt Kb rReinthe

t@N: h|b|t|on assay ,o
cissosgih (G’ BB sy A ERbAd RatenBRNNE 3 T
coongrativity fRET bRl e¢iABBUSR ayd AFP Bigdidd 4n@ sftstare Seridbdbilr bifding
resp&lﬁbé% rate, 10 pM ATP (0.5 pG P33y-ATP), 100 ng of
bacul ovi rus expressed GST- Cdk4/Cyclin D1, suitable
In aqdfior & seleatad sABDAINGS hek s ehardotarized pi mpdnehofbarfieins6 |

smc@}-hfefaféﬂ to cfeﬂ_ aoﬁe /Cl,ﬁhﬂyl @chil/zycrhn %/pég) (Z{&Pﬁ/cgchﬁ ﬂggl

TT+ wer e added to

and gspfp rosﬁ? O’bMétpg) Plag TG TRy dGTH- ]ﬁ’*%ﬂmr%? a’Q“,‘iiﬁdlffcubatl on,
Inhlblﬁﬁli)hdsgm /CRE mﬁ by 20 pl EDTA %20 :’T}\/l t
re, transferred_fromeach we 0

xingop Fenple A€M in AEES bib S e g B e s Hhisig) sbstls, 30
pM m’ma Eheeeldi ml’%a@gp)‘ 4l oIS T-CdKRLS Sl b SindBe nWASNA Y fhal

th 150 pl/well PBS Cal free and filtered by
voluf OF Sash bt PURIS I 10 10 ety MaSl Humo PITFA S 1 & Oor &
mg/nll BSA)Gbrd Sl 4 ea&h @Jfof:im b |Aﬂe€lsd mCat Rl thduBfHon,

33P | abel ed Rb fragnment was

rea“ﬂ’@t"gaé F@Hpeg)}’yrl% POEBE MAZ MR il ﬂ" rifoR X-1¢ht SHURM
ATP] dobiainihg® Mg SPAGRRsIEeR b Fh10AE b0 1B &aRRAYLo dpq]ipfagl tion

assay of MAPK acti
After 20 miin. incubation for substrate capture, 100 pl 5M CsCl were added to allow
statification of beads to the top of the plate and let stand 4 hours before radioactivity
counting in the Top-Count instrument
IC50 determination: see above
Inhibition assay of Cdk1/Cyclin B1 activity
Kinase reaction: 4 uM in house biotinylated histone H1 (Sigma # H-5505) substrate, 20
UM ATP (0.2 microCi P*y-ATP), 3 ng Cdkl1/Cyclin B complex, inhibitor in a final
volume of 30 ul buffer (TRIS HCl 10 mM pH 7.5, MgCl, 10 mM, DTT 7.5 mM + 0.2
mg/ml BSA) were added to each well of a 96 U bottom. After 20 min at r.t. incubation,
reaction was stopped by 100 ul PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 uM
ATP, containing 1 mg SPA beads. Then a volume of 110 pl is transferred to Optiplate.
After 20 min. incubation for substrate capture, 100ul 5M CsCl were added to allow
statification of beads to the top of the Optiplate and let stand 4 hours before radioactivity
counting in the Top~-Count instrument.

IC50 determination: see above
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vity WO 2004/ 056827 PCT/ EP2003/ 050942 33 Ki nase
reaction: 10 pMin house biotinylated MBP (Sigm #

wor®m3RIgs2BUbstrate, 15 M ATP (0.15 mcroC P3BYFRIRN3/050942

30 ng GST- MAPK (Upstate Biothecnol ogy # 14-173),
inhibitor in a final volunme of 30 | buffer (TRIS HC110
mMpH 7.5, MCl2 10 mM DIT 7.5 nM+ 0.2 ng/m BSA)
were added to each well of a 96 U bottom After 30 mn
at r.t. 5 incubation, reaction was stopped by 100 gl
PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 M ATP
containing 1 ng SPA beads. Then a volune of 110 1| is
transferred to Optiplate. After 20 mn. incubation
for substrate capture, 100l 5M CsC were added to
allow statification of beads to the top of the
Optiplate and |l et stand 2 hours before radioactivity
10 counting in the Top-Count instrunent. |1C50

determ nation: see above Inhibition assay of PKA

Inhibition ussty oftCdkSHRS5 aa@iwity i on: 10 M in house biotinyl ated
550 su ATP (0.2
Theﬁn“@?oﬁ/l%%y- iigg aﬁu‘ﬁ%’ E’%@%%Saé%&%tﬂé‘fg? Wi bi t or
protpael.a final volume 15 of 30 | buffer (TRIS HO 10 nM
Kmﬁgeraaét X e%ﬁm&&ﬂg& PQ-Io_Ieg]él %l%naﬁ%gmﬂ% str.el‘te9 g(? w\@{
(0.3 mi¢roCii ityeSER). g ERESbI50mwmpks, inksibiay el ﬁh@l vil)ﬁ)ﬁlelof BBEI +
T, 0 a|n|n
buﬂﬁ%’[ﬁi\é'slgﬁ I@ml\égyﬂlﬁ-e&;rlléde{z \[/bo QQTE 1%8[ % r APt fedg
addeéiéo esk wpll ef 96 TApetiom. Melrﬁ(hmmlahldmnatbatm Ifemtlos whsttapatd
by 16001 M 53 B boall £O5k HRELKAO S Sob VEALE Uonipe s e, g
SPAHE¥B§Hum§VMmM®MH$0b@ﬁmme&naUpﬁmummHlty counting in
n d nati o
et 6 P, o ShoSHIE Bhoed, BRI Pt e B Sow
statificatient plohpeads1to the fop df dhfsplaiblaod llet plaod édmm‘BFBei(oﬁi gitinactivity

M Q%T lt*%ﬁﬁtru% A M 25 ATP (0.04 microG
o % S 36 ng&ﬁ]sect cell expressed GST- EGFR

IC5Q¢ﬁﬁ?rB1“!a(§'P“|SﬂeQi’0Y€i nal volune of 30 | buffer (Hepes 50

Inmﬂi%ﬂk&sa? (ff»Cd auﬁ)ﬁMn Cl2 3 nmM DIT 1 nM NavG3 3M
ded to each well of a 96 U

Kinage,roAsion AFt @Y1 190 ke GBI-Rb, (69-9215 (b 12 fromeSanta Gmzhas
subs?ét% gig)eﬂwbmﬂ s Yici PBSyATPY '1'66" g DtaturSricks BoptbesdCBST-
Cdk4/Cyclin D1, suitable concentrations of inhibitor in a final volume of 50 pl buffer
(TRIS HCI1 10 mM pH 7.5, MgCl, 10 mM, 7.5 mM DTT+ 0.2mg/ml BSA) were added to
each well of a 96 U bottom well plate. After 40 min at 37 °C incubation, reaction was
stopped by 20 pl EDTA 120 mM.

Capture: 60 pl were transferred from each well to MultiScreen plate, to allow substrate
binding to phosphocellulose filter. Plates were then washed 3 times with 150 pl/well PBS
Ca*"/Mg"™ free and filtered by MultiScreen filtration system.,

Detection: filters were allowed to dry at 37°C, then 100 pl/well scintillant were added and
P labeled Rb fragment was detected by radioactivity counting in the Top-Count
instrument.

IC50 determination: see above

Inhibition assay of MAPK activity
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WD 2004/ 056827 PCT/ EP2003/ 050942 34 + 500 M ATP,

containing 1 ng SPA beads. Then a volune of 110 | is
woeeanssasered to Optiplate. After 20 min. i NnCUuPEL/EP2V03/050942

for substrate capture, 1001 5M CsCl were added to

allow statification of beads to the top of the

Optiplate and let stand 4 hours before radioactivity

5 counting in the Top-Count instrunent. |C50

determ nation: see above Inhibition assay of |IGF1-R

activity The inhibition assay of IGF1-R activity was

perfornmed according to the following protocol. 10

Ki nase reaction: 10 Mbiotinylated MBP (Sigma cat. #

M 1891) substrate, 0-20 M inhibitor, 6 MATP, 1

m croC 33P-ATP, and 22.5 ng GST-1GFI-R (pre-incubated

for 30 mn at roomtenpsBrature with cold 60 Mcold

ATP) in a final volunme of 30 | buffer (50 nM HEPES pH

7.9, 3 MM MICl2, 1 mM DTT, 3 M NaVvQ3) were added to

Kin£sa ¢éncutil: 110 gM malo% bhéubﬁatwmmqbigm@ k289 115\E&b€ﬁate 15 uM
&&u atlon mn at roomte erat ure,

ét‘PJBWC!LB Y/\égP)sPB ﬁlﬁeﬁs%wgdﬂpﬁ%tﬁ %?th%’eﬁogy ’FDB§173)

mhﬂbtéf foIfingI0RupiedF BN RISTHC1 1908 Mied, f1ocH 16 mn. PP
é SPA beads.

|ton?§/‘1ﬂ8rﬁ$and 10ng/ m strelgt avidin coate

-2 A) W gfided ity prch Yelhofa YrU Befope ABPTY mie et

mcuwutmdsaam a3 Gtob eﬂ'b?flﬁ(ﬁ neebg PEDnNOEMEA b 0. (0P THBk AT TR +
cont ai ni ng, 100 5M CsC . After 4 hours, the plates

500 i ATPcoeptinge LmaiSRA headsy Thesck setemerefl I g transferred to
Optiplad] oactivity reader. 20 Inhibition assay of Aurora-2

activity Kinase reaction: 8 M biotinylated £t|de (4
After el Sff-s e RN EEBpiraty @RrATOMISN Csibwers3 topgliow] 5
Statlﬁ@tldﬂk‘f%ﬂig to 1he Fipkof RrOptiblaR ahil RRktandl RHTR Héf‘oré—”ﬁdlbacﬁﬂf}f er

t pH 7.0, MC12 10 MM 1 nmM DTT, O.
comﬁﬁ? eé@ﬁ%%‘ﬁ?l’%%%anadat e) were added to each vveII
IC50detarniitatioh:lzed 4bova wel | plate. After 30 m nutes at room

. ra i heubation, 25 reaction was stopped and
InhibiGR5s of 44 de captured by adding 100 | of bead

szselsq&aelnmri oo pMSh hatsé bioti@latedirhistch® B11(Sigiha EFCSD S BsubdtraR) 1B

o SRR BT SE oBURPR RS ebion s + et vsn:

of 3d meffﬂermsmanam dMpH $.8Mgt1oEmM, DTT 7.5 mM + 0.2 mg/ml BSA)
were added to each well of a 96 U bottom. After 90 min at r.t. incubation, reaction was
stopped by 100 pt PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 uM ATP, containing

1 mg SPA beads. Then a volume of 110 pl is transferred to Optiplate.

After 20 min. incubation for substrate capture, 100 ul SM CsCl were added to allow
statification of beads to the top of the Optiplate and let stand 4 hours before radioactivity
counting in the Top-Count instrument.

IC50 determination: see above

Inhibition assay of EGFR activity

Kinase reaction: 10 pM in house biotinylated MBP (Sigma # M-1891) substrate, 2 uM
ATP (0.04 microCi P*y-ATP), 36 ng insect cell expressed GST-EGFR, inhibitor in a final
volume of 30 pl buffer (Hepes 50 mM pH 7.5, MgCl, 3 mM, MnCl, 3 mM, DTT 1 mM,
NaVO; 3pM + 0.2 mg/ml BSA) were added to each well of a 96 U bottom. After 20 min at
r.t. incubation, reaction was stopped by 100 ul PBS + 32 mM EDTA + 0.1% Triton X-100
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WD 2004/ 056827 PCT/ EP2003/ 050942 35 Inhibition assay
of Cdc7/dbf4 activity The inhibition assay of
w@dw4psdstZ activity was perfornmed accordi ng t oPCTEP2003/050942
following protocol. The Biotin-MCM2 substrate is
trans- phosphoryl ated by the Cdc7/Dbf4 conplex in the
5 presence of ATP traced with 733-ATP. The
phosphoryl ated Bioti n-MCM2 substrate is then captured
by Streptavidin-coated SPA beads and the extent of
phosphoryl ati on evaluated by f counting. The
i nhibition assay of Cdc7/dbf4 activity was perforned
in 96 wells plate according to the follow ng
protocol. 10 To each well of the plate were added: -
10 | substrate (biotinylated MCM2, 6 M fi nal
concentration) - 10 | e¥Wzyne (Cdc7/Dbf4, 12.5 nM
final concentration) - 10 | test conpound (12
I ncreasing concentrations in the nMto Mrange to
+ 509qM rAdPecatainiipSlemp SPAMRSE. Then\aeolubR of 110l is AfansFerred to
0 ﬁrrf'a@(t ure of cold ATP (10M final concentration) and
PUPEGi oactive ATP (1/ 2500 nolar ratio with cold ATP)
Aften@8 rhiheincubsiivah foo setis@até chgnie,r HOAL SMNCsdhiveke WRisd tahilgwed

st el A fo B AR BT LR R b,
cour@ingriyl BT Top-Ruidlidder@nt. 2nM gl ycer ophosphat e and 0. 2ng/ m

IC5PR%: n;{};% 20 sglyent for test conmpounds al so contai ned
1p_%rDl\/S VALY er fiy.ncubatl on for 20 mnutes, the
S

Inhi of JGE1 I8 by adding to each well 100 | of

The Bﬁ@iﬂ%ﬁ'a%aﬁof‘i@ﬂtﬁiamv@W§Qpe%4n§@§&ord%1§%4hs ﬁlugwﬁgp, 0.1%

Triton X100 and 10 ngy/m~ streptavidin coated SPA

protggelds. After 15 minutes of incubation at room

Kindse FRRLiaE: WM dicthyi1av i ({Sﬁ@{ai Y aliado N 50-20 M
...streptavidin SPA heads interaction to occur, beads
inhibjjer. & WM APPddniciCh™ Be TRend 22 5ing(GST-IF hRdpre(ingbated fordR
min 768 g9 vAmRBRNGBT M1 Lt ATPRE ¥ 8541 SbiubEl
vvarshegm\?vi th di stci [ eéﬂd wat er ang t%gnu%ghﬁgtogg%ﬁgﬁg 590 a
mM FEBES0H A0, § AEMaC) L mUJdFE,3 WMENaV®:) ante-2ddsidtto eech well ahd
a 96T 8&tok \Ge1ENRE AR HcMlaifR bR 35 GACH B Win Eubd, Rl ke R:e)
were anal’yzed for 1C50 determ nation Wy ng a
was gigppefl by edditiqnegir18¢ ¢ BRS dniiryconteinipSi3g maM BIDI) 500 pM cold
ATP, 0.1% Triton X100 and 10mg/ml streptavidin coated SPA beads. After 20 min
incubation, 110 pL of suspension were withdrawn and transferred into 96-well
OPTIPLATES containing 100 pl of 5M CsClL. After 4 hours, the plates were read for 2 min
in a Packard TOP-Count radioactivity reader.
Inhibition assay of Aurora-2 activity
Kinase reaction: 8 pM biotinylated peptide (4 repeats of LRRWSLG), 10 pM ATP (0.5
uCi P*y-ATP), 15 ng Aurora2, inhibitor in a final volume of 30 pl buffer (HEPES 50 mM
pH 7.0, MgCl; 10 mM, 1 mM DTT, 0.2 mg/ml BSA, 3uM orthovanadate) were added to

each well of a 96 U bottom well plate. After 30 minutes at room temperature incubation,

reaction was stopped and biotinylated peptide captured by adding 100 pl of bead
suspension.

Stratification: 100 pl of CsC12 5 M were added to each well and let stand 4 hour before
radioactivity was counted in the Top-Count instrument.

IC50 determination: see above
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WO 2004/ 056827 PCT/ EP2003/ 050942 36 G ven the above
i nhi bition assays, the conpounds of formula (1) of the

WO pwesdson resulted to possess a remarkabl e CRKI/EP2003/050942

inhibitory activity. See, as an exanple, the follow ng
experinental data (1C50) of two representative,
conpounds of the invention of fornmula (la) and (1b)
bei ng tested agai nst Cdk2/Cyclin A: 5 Conpound 1:

N-[5- (2, 2-di net hyl propanoyl ) -6, 6-di nethyl -1,4,5,6-tetr
ahydropyrrol o[ 3, 4- c]pyrazol -3-yl]-4-fl uorobenzam de
(1C50 0.030 M; and Conpound 2:

N-[ 5- (2, 2-di met hyl propanoyl )-1, 4,5, 6-tetrahydropyrrol o
[ 3, 4-c] pyrazol - 6-

spi rocycl opropan-3-yl ]-4-fl uorobenzam de (1C50 0.025
M. Surprisingly, the saisd inhibitory activity
resulted to be markedly superior that that of a very
10 cl ose conpound of the prior art WO 02/ 12242,

Inhibitior wésaofrGlcPdbM elctivityas Ref erence conpound (see
CRFRIKND tom of page 76: and e .19,
The 1t rrpg)ﬁ ﬁsga’% Fi %?’%8‘1 a°§‘él Al ﬁqr@ecﬁ?cc%n%%ﬁ%ﬁwg used

protgcok conpar ati ve purposes and tested agai nst

The &%ﬂ%ﬁ%@b isﬁ‘bséate Ei'sstr;ng—rpﬂgsﬁh&ylﬁtgcp 9§ ttl%dédc%ﬁbﬁr oeo%?ex in the

presqqeg of AfRetraghd ittsy GATR Ty phospi@rydated BiodpYIOMS supBat-icheyr a

caj 5 vidin-doated” | i ) N
ol S TR Bl e

B compigg.CH3) 3 O~C(CH3) 3 Conmpound | Conpound 2 Reference

The SRPRBHAGay SOCAR/dbialLEviVE e GHTRE glkr%ss?r{]ﬁ% rpLa!iE?acF{/}HiﬁE fo on

are unexpectedly endowed with a c 0
the followiggrgfoce]- gni f i cant |y hi gher than that of the

To eschivkél bihablby wete@d®At prior art conpounds of WO
Q2/ 12242 and are thus particul arly advantageous, in

- 1P pbubsiate (igtinyiréad MOM2, 0 1M fipgd copcenpiation) sor der s
- 18958&Ad @A bbb, 1% Ak il 6cheSRblion§YCl € dependent ki nase

activity. The conpounds of the present invention can
- 19¢! wetep P (la dnceatingqonepstraiiopgjn ¢healybtotd/] range to generate a

dedelBpBAL kMY, 1 n conbination with known anticancer

treatprrents Such as radi ation therapy or chenotherapy

- 1P g dbenmixiie: e eldh TP od Oty t finak ganeeptration): angk radipaesive ATE
(B0 BolardRlid PG ATP) was then used to start the reaction which was
allowed to take place at 37°C.

Substrate, enzyme and ATP were diluted in 50 mM HEPES pH 7.9 containing 15 mM

MgCly, 2 mM DTT, 3 pM NaVO3, 2mM glycerophosphate and 0.2mg/ml BSA. The

solvent for test compounds also contained 10% DMSO.

After incubation for 20 minutes, the reaction was stopped by adding to each well 100 pl of
PBS pH 7.4 containing 50 mM EDTA, 1 mM cold ATP, 0.1% Triton X100 and 10 mg/ml
streptavidin coated SPA beads.

After 15 minutes of incubation at room temperature to allow the biotinylated MCM2-
streptavidin SPA beads interaction to occur, beads were trapped in a 96 wells filter plate
(Unifilter® GF/BTM) using a Packard Cell Harvester (Filtermate), washed with distilled
water and then counted using a Top Count (Packard).

Counts were blank-subtracted and then the experimental data (each point in triplicate) were

analyzed for IC50 determination using a non-linear regression analysis (Sigma Plot).
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MR@GMEsuhdHN O  cal Ci UM Gompound 2 Reference compound

So far, the novel compounds of the invention are unexpectedly endowed with a cdk
inhibitory activity significantly higher than that of the structurally closest prior art
compounds of WO 02/12242 and are thus particularly advantageous, in therapy, against
proliferative disorders associated with an altered cell cycle dependent kinase activity.

The compounds of the present invention can be administered either as single agents or,
alternatively, in combination with known anticancer treatments such as radiation therapy

or chemotherapy regimen in combination with cytostatic or cytotoxic agents, antibiotic-



10

15

20

25

30

30 stearate, and/or polyethylene glycols; binding
agents, e.g., starches, arabic gum gelatine WO
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as lecithin, polysorbates, |aurylsul phates; and, in
general, non-toxic and pharmacol ogically inactive
subst ances used i n pharnmaceutical 5 fornul ati ons.
These pharnaceutical preparations nay be manufactured
in knowmn manner, for exanple, by nmeans of m xing,
granul ating, tabletting, sugar-coating, or
filmcoating processes.3’The |iquid dispersions for
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mve&}rél)gec Imotﬁ Sdogzra'ge Tpnee gfsgﬂ edd)ﬁe) glthgl aga:raacelg}ciﬂ}yez}ctwe

angWQMnmemnanedmmgxrggeferably they nay be in the form
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Gmmmﬁ@O%Gﬁﬁ@@@ﬂ@ﬂh@mﬂmavecontaln together with the
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intravenous and/or intrathecal and/or intraspinal injection or infusion.

The present invention also includes pharmaceutical compositions comprising a compound
of formula (I) or a pharmaceutically acceptable salt thereof in association with a
pharmaceutically acceptable excipient, which may be a carrier or a diluent.

The pharmaceutical compositions containing the compounds of the invention are usually
prepared following conventional methods and are administered in a suitable
pharmaceutical form. For example, the solid oral forms may contain, together with the
active compound, diluents, e.g., lactose, dextrose saccharose, sucrose, cellulose, corn
starch or potato starch; lubricants, e.g., silica, talc, stearic acid, magnesium or calcium

stearate, and/or polyethylene glycols; binding agents, e.g., starches, arabic gum, gelatine
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a codi ng system together with their 1H NVR data (see
following tables Ill, 1V and V) and HPLC/ Mass dat a
(see followng table VI). Each code, in particular,
identifies a single specific conpound of fornmula (I|a)
or (1b) and consists of three units AAMB. 5 A
represents any substituent R [see formula (la) or
(I'b)] and is attached to the rest of the nolecule
t hrough the -NH group; each specific A group is
represented and consecutively nunbered in the
followng table I. Likew se, B represents any
substituent Rl [see forntla (la) or (Ib)] and is
attached to the rest of the nolecule through the
carbonyl (CO group; each specific B group is
methymehlﬂssamadﬂbxyniﬁl}mmlﬂcsens @elyhhmqiyyroﬁnma edigitlegraling RAgents,

f i | ral .core, of
e.g., %él’ o gc Eu?& eﬁ%du%tes or, so%:um s%arch g g{xﬁ?t %%r%?% glﬁcﬁgesA
dyesmffg gveetemem, patting ggﬂnt; rspchl\ﬂ,s dw;thmaro}ysélbaim erylmlphﬁesaaldper
in f § in 5 re
g&?ﬁ% 1%2 %ocﬁ%g%gr\ﬁlilﬁ’%oé Eﬁqanr% Iﬂ%éfaﬂ&s %Fq?) GEA L&t &P
formpuladionsc These P%Hmwtnﬂmmahwswbﬂm@ufmmredm BrEvoNR@RS, N

for dhmdle MY theaBs Bf mikngRran @RS, @blethif, SEANERtinAlol AR cdafify A
and Bl\%roups of tagE?{as I gnd fl avggpbeengalodentffapggd
ProciiSeSh  t he proper chenical fornula al so indicating the

The ptqumt dquers&ih! deh RN tadiniskatioh emiyeﬁé &f., &¥ifps, RLBRE @ndV
f.ore, 4mpt as an exa t he. compound A06- ML- BO1

susp B pE AR o8 oy e pF sgdnt iR ci?rFﬁBﬁﬁ dacshargsg Phieefiafosey)
withiglyeenng atdie npewitof ald sbitalor e, bei ng substituted by the

The gﬁ é{lglo&o%]d tﬁg Iﬁﬂgoﬁ)sym%é;gm 1, aP examplef :gg c%g?e{%poﬁ| tll OnS

I cat KEW Se
agarA@adlm-am@teofpemb Ingethylcelbiose,s embaxymétaylctinipsy od pmtyvmyl

alcoid®! TH! Bspbhstbh (H%Mfﬁﬁ&nsttﬂemﬁﬁ%fj&ﬁér dﬁ{%@hoﬁi{ngy ccgl?e{np %bggther

substituted by the group group
mthtq;f'eacﬂ‘gsqompgwg 3 Plarmagewigally acceptable carrier, e.g., sterile water, olive

oil, ethyl oleate, glycols, e.g., propylene glycol and, if desired, a suitable amount of

lidocaine hydrochloride.
The solutions for intravenous injections or infusions 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 glycol as a carrier.
The suppositories may contain, together with the active compound, a pharmaceutically
acceptable carrier, e.g., cocoa butter, polyethylene glycol, a polyoxyethylene sorbitan fatty
acid ester surfactant or lecithin,
With the aim of better illustrating the present invention, without posing any limitation to it,
the following examples are now given.

General methods
Before takmg into consideration the synthetic preparation of the specific compounds of
formula (I) of the invention, for instance as reported in the following examples, attention
should be given to the fact that some compounds are herewith listed and indicated

according to their chemical name whilst others, most of them, have been conveniently and
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unambiguously identified through a coding system, together with their "H-NMR data (see
following tables III, IV and V) and HPLC/Mass data (see following table VI).

Each code, in particular, identifies a single specific compound of formula (Ia) or (Ib) and
consists of three units A-M-B.

A represents any substituent R [see formula (Ia) or (Ib)] and is attached to the rest of the
molecule through the -NH-group; each specific A group is represented and consecutively
numbered in the following table I.

Likewise, B represents any substituent R, [see formula (Ia) or (Ib)] and is attached to the
rest of the molecule through the carbonyl (CO) group; each specific B group is represented
and consecutively numbered in the following table II.

M refers to the central core of the divalent moiety which is substituted by groups A and B;
in particular, M may vary from M1 or M2 as per the formulae below, each identifying the

central core of a compound having formula (Ia) or (Ib), respectively:

HN N HN N

A = Z “NH A = Z “NH
T\ _CH, T
N~ CHs N

M1 o/) N M2 o/) N

B B

For ease of reference, all of the A and B groups of tables I and IT have been identified with
the proper chemical formula also indicating the point of attachment with the rest of the
molecule M.

Therefore, just as an example, the compound A06-M1-BO1 of table II represents the
compound of formula (Ta) having the central M1 core, being substituted by the group A06
and by the group B01, in the positions indicated by the arrows; likewise, the compound
A04-M2-B08 of table V represents the compound of formula (Ib) having the central M2
core, being substituted by the group A04 and by the group B08, in the positions indicated

by the arrows:
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= 6.7 Hf)), 1.40 (s, 6H), 1.36 (s{ 9H). By working in

B39

an anal dge s,\;{anner the sgael TOW NG CaM nd—was
pr epar ed: ~Lg"I\/et hyl Wﬁpﬁ

1-[(tert|-bu ar bonyl|) ( 2- cyanoet hyl i\ayd“ o] cycl oprlopa
necar boxyl at e Sl M |mz 286 (M+NH4); 15 1H NVR, (400
MHz, DMBO-d6): 6 ML61 (s, 31-1), 3|42 (t, 2H = 6.7

Hz), Z. lM‘gu ZIT), 1|4z I.62 (M M@gj—y\Exanpl-e—d,—

OH L Ny -OH

B43

B45

M B46 I\|/l O
U HN
TH
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tert-Butyl

4- cyano- 3- hydr oxy- 2, 2- di et hyl

wo 2@anbs2yl ate 45 g of met hyl
N-(tert-but oxycarbonyl)-N(2-cyanoet hyl)-2-net hyl al an

nate were

20 di ssolved in dioxane (240 m) under

-2, 5-di hydro-| H pyrrol e-
PCT/EP2003/050942

nitrogen and 7.9 g of sodium hydride were added. The
m xture was refluxed for 6 hours (120 C internal

t enperature),

was evapor at ed,

and then left to stand
roomtenperature (TLC. CH2C12/ Et CH 90/10).
wat er was added (1000 m) and the

over ni ght at

m xture was brought to pH 3-4 with citric acid. The
aqueous | ayer was extracted 4 tinmes with ethyl
the extracts washed with a limted 25 anount

of water and evaporated.47Then the residue was taken up
and crystallized from hexane.

acet at e,

w t h hexane,

evapor at ed

33.1 g of tent-butyl

B47 4- cyano-
di hydr o-
(yield:

DVSO- d6)
611), 1.
PCT/ EP20

manner t

3M oxy- 2, 2-d
H ol e-1-caf
B599 I NB m

6 4 10 (
47 (s, §b 911)
D3/ 050942 50 B
he follow ng co

et hyl -2, 5-[ M
z 237 (MH|
Ps, 2H, conf

WO 2004/ 05
y working in
mpound was [

boxyl at e mer s obt ai ned

The sol vent

(400 MHz,

or mer
6827

reparedl

S N 1.48 (s
an an gous

tert-But
6- cyano-
M5: mz
(t, 1H,

5 (t, 1H

B49

M.

7- O} -4-azaspir
P MH); 1H
J = 9.8 Hz), 4.
J 10. 2 Hz),

B30
D[ 2. 4] hept ar
NVR (400 MHz
P4 (t, 1H, J
1.67-2.16 (|

e_
, O d6) :
10.2 Hz), 3.
m 21-1), 1.34-

- car boxyl ate

B51 (S, 91-1
3- am no-
-5(4H)-c
4- cyano-
pyrrol e-

M_0,.93-1.20 ¢
G, 6} digret hyl
ar boxyl ate 32
3- hydr oxy- 2, 2-d
- car boxyl ate

- 2, b-di hydr opyr

BsZH) . EXa

g of tert-BU
nmet hyl - 2, 5-
0. 134 nol)

di hydr o- 1H
wer e added to 4

S 4.

v

z

Bss M of ab

nol ) of
12 m of
stirred
t he resi

ot UfFe ettranot—;

drate were
1.5 eq);
hour s,

1 hydrazi ne hy
gl | AcCH (
af for 48

due was taken u

p with 400

B9 this—sotiy}
add®
The m
t he ethanm

o9 nt—(0:
fol | owed
was

m of sodi um

OO

WS % enoy

1

b

M.l U mate bUI urt

!
I OTT, allyu U)\l

|
I d.bl. CU Sevefr=a

hNtRyl acetate up to total extraction of
t he desired .. Thie organi c phases were dried
evaporatied. Aftegr puriffication by ffl ash chromat ogr g
(eluent C}[13/ tC}I97/3) and 15 trlturation with a
nxture of —hexanefethyt—acetate 9 +—25¢gof—t++t+e
conpoud were obtained. Total yield 30.5 g (yield:
8810) Example 1

N-(2-cyanoethyl)-2-methylalanine

50 g (0.48 mol) of 2-methylalanine were added to a cooled solution (water/ice) of NaOH
(19.6 g) in water (100 ml). Once the solution had turned clear, 34 ml (0.50 mol) of
acrylonitrile were dropped on cooling. The mixture was left overnight. After 18 hours, 28

ESI

63
4
11,

e tert=Butyt]
ro ,4-c] pyra
tyl

41

ol e

and
phy

ml of acetic acid were added on cooling (water/ice); a white solid precipitated; 200 ml of

95% ethanol were dropped in the flask, stirring was continued for 1 hour, then the mixture

was allowed to stand in a fridge for 2-3 hours. After filtration, the solid was collected and

dried in an oven at 80°C. The filtrates were evaporated and taken up with ethanol (160 ml).



10

15

20

25

30

ESI M5 mz 253 (M#); 1H NWR (400 MHz, DMSO-d6): S
4.06-4.10 (2s, 2H, conforners), 1.48 (2s, 6H,
w@omiosasers), 1.47 (2s, 9H, conformers). 20 ByP@IDER1003/050942
i n an anal ogous manner the foll ow ng conmpound was
prepared: tent-Butyl-3-am no-2, 6-di hydropyrrolo
[ 3, 4-c] pyrazol e- 6-spi rocycl opropane-5(4H) - carboxyl ate
ESI MS: mz 251 (M#); 1H NMR (400 MHz, DMSO-d6): 6
11.12 (bs, 1H), 5.13 (bs, 211), 4.16-4.33 (m 2H),
1.57- 25 1.91 (m 2H), 1.38 (s, 911), 0.65-0.83 (m
2H). Exanple 6 5-tert-Butyl 2-ethyl
3- am no- 6, 6-di net hyl pyrrol o
[ 3, 4-c] pyrazol e-2,5(4H, 6H) - di carboxyl ate and
5-tert-butyl 1-ethyl
3-am no- 6, 6-di net hyl - 4, 64di hydr opyrrol of 3, 4-
c] pyrazol e- 1, 5-di car boxyl ate WD 2004/ 056827
PCT/ EP2003/ 050942 51 15 g of tert-Butyl
On cgelingiarfortiy fmahinnafploghet 2abebetiided dvtagywas GltabSard-detny? asp! e

: - | at 9.4, g e. di lved in
the uatllg %é%goouﬂcg%f‘lgl@{l&%’dﬁﬁ( ‘i?" grrsit(fﬁ (T %\‘t]gga? ylﬁ@‘ %ﬁ " under Ar
ESI MiStp&pié M+ i r st wi t h N, N-diisopropyl et hyl amine (50
1 dnth ) ) Wi se
Hl\mni ﬁut eéﬁplspeér‘sps é%)\’/ é(t\%n?grgzlﬁ(}gﬁgl IS?Sh
By ‘Kollﬂqsmalsamn@danr ﬂle\faelloe'inganmmuhéwawreﬂarebrl ne, dr| ed

ted. The crude product
1- [(ZO@f‘Jnoﬁl:?ﬁ?a‘ﬁﬁhtﬁcho?PO%amgrb?%)?rg tqgla& (@M Cexanarte, pr O
Ic

B M 156 (.56 G550, BAGMCIEEN, cloperr);

lﬂm{mogﬂﬁ BMSOR): bthsr {19! 9é§(¢4z1f}px%&1¥z9lz@m%g%‘}'i 6H) -
di car boxg ate as the mgjor EEISU "38%'Y
6.6 Hzgy J O 21 k7162 Ha, I 5 ok Ha, Q%@@d 1=62P€thy‘l’fl§th no-

6, 6- di et hyI 4, 6-di hym%“ol o[ 3, 4-c] pyrazole-1,5-dic
30% 5-tert-Butyl 2-ethyl

N-(t%'t E\fﬁ) Saréo ?eﬁlgpil)r%plsthylalanme
44.5[ 3 4¢@A85y naalpl ef Zbﬁ(QéyhnGé&yl)-ﬂhﬁﬁylbﬁﬁ@yé ab@ ESl.7 Mg 6&# z

3 VHH). . N 400 , d6): 6 4.35 211),
o, B A0S DS SPL 0 ey (1
and vihed h-clearl®ufids wasdibfained) 1l D g nEB&Q whre28de(dt The3didthre whS left
by
for 28 b be BT héj&ng%| torhep 208 AL BRa Dy P Sf S arde mpiptining,) o
the ten;pegarur@pwr(@)d?;yylwgﬁt]@ hours 20 g of Boc,O were added up to a total of 192
g. After 4 days the solvent was evaporated, the residue taken up with water (1000 ml) and

washed twice with ethyl ether (500 ml). The aqueous fraction was brought to pH 3-4 with
citric acid and extracted with ethyl acetate, washed with water (200 ml) and concentrated.
52 g of the title compound were obtained. (yield: 72%).

ESIMS: m/z 274 (M+NH4);

"H NMR (400 MHz, DMSO-de): 6 3.52 (t, 2H, J = 6.8 Hz)), 2.68 (t, 2H, J = 6.8 Hz), 1.18-
1.38 (m, 15H).

By working in an analogous manner the following compound was prepared:

1-[(tert-Butoxycarbonyl)(2-cyanoethyl)amino] cyclopropanecarboxylic acid

ESIMS: m/z 272 (M+NH4), 255(MH+);

"H NMR (400 MHz, DMSO-dg): 6 12.55 (bs, 1H), 3.33 (m, 2H), 2.71 (m, 2H), 0.97-1.63
(m, 13H).

Example 3
Methyl N-(fert-butoxycarbonyl)-N-(2-cyanoethyl)-2-methylalaninate
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ESI MS: mz 325 (MH+); 'H NVR (400 MHz, DVBO-d6): S
4.28 (q, 211, J = 7.1 Hz), 4.09-4.14 (2s, 211,

w@omioseseTs), 1.66-1.67 (m 611), 1.41-1.44 (2BCT/BR2003/050942

conforners), 1.27 (t, 311, J = 7.1 Hz). 20 By working
i n an anal ogous manner the foll ow ng conpounds were
prepared: 5-tert-Butyl 2-ethyl 3-am no-pyrrolo
[ 3, 4-c] pyrazol e- 6- spi rocycl opropane- 2, 5(4H, 6H) -
di carboxylate ESI Ms: mz 323 (M#); 1H NWR (400 MHz,
DMSO-d6): S 4.30 (g, 2H, J = 7.1 Hz), 4.27 (bs, 211),
1.65-2.01 (m 25 211), 1.38 (s, 9H 1.27 (t, 31L J =
7.1 Hz), 0.82-0.96 (m 211). 5-tert-Butyl 1-ethyl
3- am no-4, 6-di hydropyrrol o [ 3, 4-c]
pyr azol e- 6- spi rocycl opropane- 1, 5-di carboxyl ate ESI
M5: mz 323 (M#); 1H NMR (400 MHz, DMSO-d6): S 4.26
(bs, 21-1), 4.21 (q, 211, J = 7.0 Hz), 1.36-1.97 (m
30 13H), 1.23 (t, 311, J = 7.0 Hz). WD 2004/056827

62 quzzapﬁﬁo3bﬂ5094@but&@cmwmwe(z%yﬁmaem-z-aémymaﬂm@twafé

dlsscﬁve[d(u:‘t"?gd [t{ggf%]an%ﬁ) gkﬁ%% gfelg ggﬁmtgs aﬁer (Ijnrlgf

metlyl jodide (Mgl yereldreppbry/dnd the mixture was stirred at room temperature for 6

hours "I%@ﬁ QﬁlrtﬁerGI'Sqﬁer?}x{FY%eré?ng g ThY g!,pgn%é ol fﬂa?foom?%r? 1,870l €

di car boxyl at e PSSOl ed
over{llﬁfltmﬁer(daleﬂqw with 17 bofetsrithe splutiaf phs wtrm:ted with ethyl acetate

(3 tifhed) SORY Q@hﬂl@bﬁh‘&saﬂ&@ %aih@d %tm Y sng’d(ﬁ é%%uﬂﬂ@ \)/at?ngnetdngr@r

uor obenzoy chloride
S°d“fmﬁ‘&5g*ed?"§3‘aﬁ%@d| %edrﬁ@%%ecmwcahPW%é g (9r7r’@ of eethy} N
(tertibtokyea®oNyREN-(B tyande) 2imdigMbntaRRRfAb8tfned, 5 hours,

Esr&gnmgg%éghﬁ%agnd di ssolved in DCM washed w th

sat'ur um hydr ogencar bonat e agueous sol ution
"H NaRi(40D MHZDMS®-de)T B8.56 (1 5Hi), 2. ol se, 1106, me)dmo@:ﬂ cay er
136i n1su|fate evaporated and purified by flash
Tat ogr aphy (eluent: hexane/ Et OAc 80/20) to afford

By @rlﬁng;}n af artalpgoutsinfahuger the fighlowing compA0devys pedpared:ESI MS: ni z

Metl'iyi mjz lltgﬂ']cg-b%(é}&gz%%)?m%\@ cg[y)ot)mec:g%ﬁyzaté

ESIMS4/zZ8GMAM¥84); 2H, conforners), 4.43 (q, 2H, J = 7.1

'H NUR (40&Mi§cﬂo ngg#ﬁ? 2)6%' 3}@%{%’(‘% 'EEEH?)—-ﬁ 7 le)? 2%1 ﬁe,)zh) 46
L0736 (m, 13H0).

Example 4
tert-Butyl 4-cyano-3-hydroxy-2,2-dimethyl-2,5-dihydro-1H-pyrrole-1-carboxylate
45 g of methyl N-(tert-butoxycarbonyl)-N-(2-cyanoethyl)-2-methylalaninate were
dissolved in dioxane (240 mi) under nitrogen and 7.9 g of sodium hydride were added. The
mixture was refluxed for 6 hours (120 °C internal temperature), and then left to stand
overnight at room temperature (TLC: CH,CL/EtOH 90/10). The solvent was evaporated,
water was added (1000 ml) and the mixture was brought to pH 3-4 with citric acid. The
aqueous layer was extracted 4 times with ethyl acetate, the extracts washed with a limited
amount of water and evaporated. Then the residue was taken up with hexane, evaporated
and crystallized from hexane. 33.1 g of tert-butyl 4-cyano-3-hydroxy-2,2-dimethyl-2,5-
dihydro-1H-pyrrole-1-carboxylate were thus obtained (yield: 85%).
ESIMS: m/z 237 (M-H-);
'H NMR (400 MHz, DMSO-de): & 4.06-4.10 (2s, 2H, conformers), 1.48 (s, 6H), 1.47 (s,

9H).



10

15

20

25

By working in an anal ogous manner the foll ow ng
conpounds were prepared. 5-tert-Butyl 2-ethyl

wW@2¢0g4s5dskuor obenzoyl ) anmi noj - 6, 6- di et hyl pyr r ol BCBEEB200}/50942

yrazol e- 2,5(4H, 6H)-di carboxylate ESI Ms. mz 447
(M#); 20 1H NWR (400 MHz, DVMSO-d6): S 10.78 (s, 111),
7.95-7.99 (m 211), 7.40-7.47 (m 2H), 4.51-4.49 (2s,
211, conformers), 4.43 (g, 2H, J = 7.1 Hz), 1.59-1.60
(2s, 6H), 1.43-1.46 (2s, 9H, conforners), 1.34 (t,
3H, J = 7.1 Hz). 5-tert-Butyl 2-ethyl
3-[(4-fl uorobenzoyl )am no]-pyrrol o 3, 4-c] pyrazol e- 6-
spi rocycl opropane- 2, 5(4H, 6H) - di car boxyl ate 25 ESI Ms:
mz 445 (M#); 1H NMR (400 MHz, DMSO-d6): S 10.81 (s,
1H), 7.95-8.06 (m 2H), 7.39-7.49 (m 211), 4.67 (bs,
2H), 4.41 (q, 2H, J = 7.% Hz), 1.80-2.10 (m 21-1),
1.41 (s, 9H), 1.32 (t, 3H J =7.1 Hz), 0.93-1.06 (m
2H). Exanple 8 30 5-tert-Butyl 1-ethyl

By v3uifg ih3a hhaloppayrheenyt ifedolloniocampainy wheptegag- 6, 6 WO

7 [ EP2003/05094 3
e e b bR AR s
ESI M mz@Be(M:-15);di carb oxylate 5-tert-Butyl 1-ethyl
1 i el Ryl 4, G5 i oyss Lol 3. 4 £l.pyfazol e
FOIRED fng, DLS T sE o B A O B o Pl P
(t TR =193 4w ole7- 2 Miny, 84), 4B3-1.41 (se¥De®l9%1.20 @oAT).t enper at ur e
with 3-fl uorophenyl -igm@pgte (1.4 g, 10.21 nmol, 1.1
g

eg) and stirred 5 overni . The follow ng day the
tert Bugkt ppinor Sedine byl & dibyeonyraelald 4-desedeleit4Ri-carbdOvte
32 gaﬂderwﬁﬁbmc;VNh&-B—hpdrbﬂez,z-aihﬁth?l[ﬂﬁﬂiﬂlﬂr@-ﬁ‘ﬁ%%gﬁﬁ-c%bﬁgte
0.13%\/5”1 V§od| #Jdn%t%u{;ggﬁ e%%n eVﬁ%gr at ed t? . dryness.
O3 pe ¥ e9dsh R0 m akabsally effisnob dp Shvplution-an £). Mbe) of
hydr&ﬁﬂe]lﬂ)]ra&f\ﬁeﬁe‘s dﬁlévﬂé %lﬁ&e@tayéb&ﬁd_t%la@ib%%c% ( Il\lflc/%q)ﬁ Zl%:'orﬁixwt'l_zrlze
GO : Z ; - 1z,
was "%‘3@5% ’E‘ %* Boge S(*gé e%yqug .fﬁ%g"f% ,lthefis-‘di‘f way ?2%211 it
400 moiH)of sqdi@8 hiydrpgehbdyrhonat? sdibtionmandl eftactéd SeberaimimdsHvith 4thd3
. .4 2s, 911, confor S).,
soou g bt dsghcl 28 g Uhig el MG P g S
evapqratsg. Mer Pmiﬁcation by flash chromatogral?hy (eluent: CHQ13/EtOH 97/3) and _
it PNk b oA AR DT bt e G T B obinbir I
TotaIyyiglc(i) 30.5 g (yield: 88%)
ESI MS: m/z 253 (ME+);
"HNMR (400 MHz, DMSO-de): 8 4.06-4.10 (2s, 2H, conformers), 1.48 (2s, 6H,

conformers), 1.47 (2s, 9H, conformers).

By working in an analogous manner the following compound was prepared:
tert-Butyl-3-amino-2,6-dihydropyrrolo[3,4-c]pyrazole-6-spirocyclopropane-5(4H)-
carboxylate
ESIMS: m/z 251 (MH+);
'HNMR (400 MHz, DMSO-dg): 6 11.12 (bs, 1H), 5.13 (bs, 2H), 4.16-4.33 (m, 2H), 1.57-
1.91 (m, 2H), 1.38 (s, 9H), 0.65-0.83 (m, 2H).

Example 6
5-tert-Butyl 2-ethyl 3-amino-6,6-dimethylpyrrolo[3,4-c]pyrazole-2,5(4H,6H)-
dicarboxylate and 5-tfert-butyl 1-ethyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-
c]pyrazole-1,5-dicarboxylate
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15 pyrrol o[ 3, 4-c] pyrazol e- 1, 5-di car boxyl ate To a
sol ution of triphosgene (550 ng, 1.85 nmmol, 0.4 eqg) in
wo edogabegdr of uran (50 m) was added, at -40C, BCT/EP2003/050942
solution of 5-tert-butyl 1-ethyl
3- am no- 6, 6-di net hyl -4, 6-
di hydropyrrol o[ 3, 4-c] pyrazol e-1, 5-di carboxylate (1.5
g, 4.62 mmol) in tetrahydrofuran (50 nl) and
N, N-di i sopropyl ethylamne (1.8 m, 2.2 eq). After 3
hours, a solution of piperidine 20 (6901, 1.5 eq) and
N, N-di i sopropylethylamne (1.2 m, 1.5 eq) in
tetrahydrofuran (25 m) was added. The reaction was
allowed to reach roomtenperature in 2 hours (TLC
Et OAc/ hexane 90/10). After evaporation of the sol vent
the solid was dissolved §in DCM and the sol uti on was
washed with brine, the organic phase was dried over
sodium sul fate and concentrated. The solid was
15 puroff i red-Boyl Bamhmeem diftieth A Gdiytrdpeiroie3id-clfsk4abie/sp@rsane

i R

under Ar FRGEPpETe] fitst VE@IN N@usqmozyldiﬁﬁa@hbl(ksp ;mlYl4dd MivR with Q0CO/FEz

@. 6%@ &g} drogwl .. 36 ngnfut%siim%r b 65§ﬁzi§t%f Aaﬁt)e? ﬁth Qfﬁé"(l gH .

was]@é ﬁsflt@rmaéqr§}1d tlgpn% hrine, Fijed gver sqdu;m ate 80 exmratdde THe)

cru o i a e t 0a
At i o,

il s NERA AR A R A

as the ntafok borﬁihﬂlyd in B8EH A, together with 5.7 g of 5-tert-butyl 1-ethyl 3-amino-

TR o G

5-temryBtyl ;-etmlsfs dnmww\mxdeﬂlylpyhmx[anec]mﬁrwzolﬁ-z,smn;dmii treated
Y AMin dioxane (28 m, 20 eq). After 2 hours
dlcamo;‘ﬂ & (TLC. CH2C12/ MeOH 90/10) the reaction m xture
IEIN@Qm@éﬁ%@Nﬂﬂated and the residue was treated with

IO MR DS08R g 30 QP bl PSR
6H), (lm#)43 (2§19J1,mﬂomt}m lwpiﬁt, 3H)I\/BO dé): S 11. 28 (s, 111),
5-ter§B9t§I llé’tl?(l m 3. ;ﬂl?n)o-tﬁ 6;%13%&;1 gq f&%roﬁ}é’)ﬂz)? 4%2[1}%120913-{ %3

dwa@pmﬂggl J =7.1 Hz). By working in an anal ogous
ES[MEﬂﬂ@sz@g}BO||OMAng conpounds wer e prepared: Ethyl

4-fl uorobenzo 0] - 6, 6-di met hyl - 5, 6-di hydr opyr
IHWé?%W YHP Lk og&s @(%H)T =Jr 50:49%4 ¥ @y dHochl or i de
conformers), 1.66-1.67 (m, 6H), 1.41-1.44 (2s, 9H, conformers), 1.27 (t, 3H, T = 7.1 Hz).

By working in an analogous manner the following compounds were prepared:

5-tert-Butyl 2-ethyl 3-amino-pyrrolo [3,4-c]pyrazole-6-spirocyclopropane-2,5(4H,6H)-
dicarboxylate

ESIMS: m/z 323 (MH+);

'H NMR (400 MHz, DMSO-dg): 8 4.30 (g, 2H, J = 7.1 Hz), 4.27 (bs, 2H), 1.65-2.01 (m,
2H), 1.38 (s, 9H) 1.27 (t, 3H, T ="7.1 Hz), 0.82-0.96 (m, 2H).

S-tert-Butyl 1-ethyl 3-amino-4,6-dihydropyrrolo[3,4-c]pyrazole-6-spirocyclopropane-
1,5-dicarboxylate

ESIMS: m/z 323 (MH+);

"H NMR (400 MHz, DMSO-de): 6 4.26 (bs, 2H), 4.21 (g, 2H, T = 7.0 Hz), 1.36-1.97 (m,
13H), 1.23 (t, 3H, J = 7.0 Hz).
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ESI MS: mlz 347 (MH); 15 111 NWR (400 MHz, DWMSO- d6):

6 10.92 (s, 111), 9.89 (s, 111), 8.02 (m 211), 7.49
W@ 90423687 4.61 (s, 211), 4.51 (q, 211, J = 7rdI/ERI003/050942

1.69 (s, 611), 1.39 (t, 3H, J = 7.1 Hz). Ethyl

3-[(4-fl uorobenzoyl)am no] -5, 6-di hydropyrrol o

[ 3, 4-c] pyrazol e- 6-

spi rocycl opropane- 2(411) - car boxyl at e hydrochl ori de ESI

M5: miz 345 (M#); 20 111 NWR (400 MHz, DMSO-d6): 5

10. 87 (bs, 111), 10.00 (bs, 211), 7.93-8.04 (m 211),

7.39- 7.53 (m 211), 4.69 (bs, 211), 4.41 (q, 211, J =

7.1 Hz), 1.68 (dd, 211, J =8.6 Hz, J =6.1 Hz), 1.41

(dd, 2H, J=8. 6Hz,J=6.1 Hz), 1.33 (t,3H,J=7.1 Hz).

Exanpl e 11

Et hyl 5- (2, 2- di et hyl prop&noyl ) - 3-[ (4-fl uor obenzoyl ) am

noj - 6, 6-di met hyl -5, 6- 25

di hydr opyrrol o[ 3, 4-c] pyrazol e-1(411) - car boxyl at e Et hyl

3-[(4-fl uorobenzoyl ) aExdmdle B, 6- di met hyl - 5, 6- di hydr opyr

serf o ethh LBV RAGROSp b S SRR Frdieh ) e
Pyrl'plo'@a‘t-d,ﬂyraéﬂe-l,@@icawomaﬂkl N- di i sopropyl et hyl amine (1.6
ScbuyP. 2 1R 1 Gl 30 B i o S BB 81 760

dlcavb?m?éqq@ ¥ @lédamgibwse#pﬁelvaé mr"éH%H& n8h),j trepted fitsy with NGt

diisoprbpfleth it 25 FlhiAG0 96/ /Dl add) fre oituaobo Rithos N@S"%ﬁ‘z@ylm
lgcg04/ 056827 PCT/ EP2003/ 050942 55 with saturate
chloride BN HLR, o g el dissolysh i TEFA§ sibirepvaies. Bha topetiomaringire wes

stirreliA@rodgaipefat R &5 8 hoMS:oﬁi‘)éﬁt?a%d AN EHisDREL HHEU! \LQE&% with
turetv(iiagP rat d and purified by f|]ash chromat%g
Saturgl Pfréfedaeeogﬁ)f%)mta&d Hith ring mg@%wha%ehe

was el @emmnml.kmﬂaté RvApdiell lafd plrifieShy Neh cﬁioﬁlaﬁgllpﬁgl\(dgéné §4

d 1.51 11
hexa%e'ﬁitHgR f§é&3 %Z d]2 gws ? Wf g%wﬂmund A 29({5 Pgl& 211), 4.42
ESINI§, m2447 MHE+H)7. 1 Hz), 1.80 (s, 61-1), 1.33 (t, 311, J =
iR (i A d b R
4.44- 5-4(1 s 21 icomdorimgts) # 8P én 28 )= Bt HE)A1.73-105 (ke eolfgrmei) Oj -
, I

L4 §6§2 w&?ng%rgﬂ\gsf239819?%gy(:7[10p|)opane 2(411) - car boxyl ate
By wszrkmegn am@aloaquz magr thi/fllpwing EpoiivRIds Q8 phddated. DMSO- d6) : S

SrkBu. 4 Aiglﬂuoro%ex?z@ylméolm Giretytoyfroifs fipSiatdll

211
2,54 dzeﬂboxsla 6.8 Hz, J = 4.2 Hz), 1.32 (t, 311, J
ESIMS: m/z 447 (MEH);

'H NMR (400 MHz, DMSO-dg): 8 10.78 (s, 1H), 7.95-7.99 (m, 2H), 7.40-7.47 (m, 2H),
4.51-4.49 (2s, 2H, conformers), 4.43 (q, 2H, J = 7.1 Hz), 1.59-1.60 (2s, 6H), 1.43-1.46 (2s,
9H, conformers), 1.34 (t, 3H, T = 7.1 Hz). "

S-tert-Butyl 2-¢ethyl 3-[(4-fluorobenzoyl)amino]-pyrrolo[3,4-c]pyrazole-6-
spirocyclopropane-2,5(4H,6H)-dicarboxylate

ESIMS: m/z 445 (MH+);

"H NMR (400 MHz, DMSO-de): 8 10.81 (s, 1H), 7.95-8.06 (m, 2H), 7.39-7.49 (m, 2H),
4.67 (bs, 2H), 4.41 (q, 2H, = 7.1 Hz), 1.80-2.10 (m, 2H), 1.41 (s, 9H), 1.32 (t, 3H, J=7.1
Hz), 0.93-1.06 (m, 2H).

Example 8
S-tert-Butyl 1-ethyl 3-({[(3-fluorophenyl)amino]carbonyl}amino)-6,6-
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7.1 Hz), 1.22 (s, 911), 0.90 (dd, 2H, J =6.8 Hz, J
4.2 Hz). Exanple 12 15
wWORG03/086822- di met hyl pr opanoyl ) - 6, 6- di met hyl - 1, 4pG&T/6P1063/050942
ahydropyrrol o[ 3, 4-c] pyrazol - 3-yl]-4-fl uorobenzam de
Et hyl
5- (2, 2-di net hyl propanoyl )-3-[ (4-fl uorobenzoyl )am no] -6
, 6-di met hyl -5, 6-
di hydr opyrrol o[ 3, 4-c] pyrazol e- 1(4H) - carboxyl ate (2.0
g, 4.64 mmol) was dissolved in nethanol (60 m),
treated with TEA (6.45 m, 46.4 mol, 10 eq) and
stirred overnight at 20 roomtenperature. (TLC
CH2C12/ MeOH 95/5). After evaporation, the solid was
treated wth diethyl ether/hexane and filtered to
afford 1.43 g of the tit#3e conpound in 86%yield. ESI
M5: mz 359 (M#); "H NWR (400 MHz, DMSO-d6): S 12.41
(bs, 111), 10.91 (bs, 111), 7.98-8.11 (m 2H), 7.20-
dimethyl4t, 6 dihydi-dgyrrole|3.4&lpyrialelFsdicatbdrylatel . 64 (s, 6H), 1.21

s BBk, O SR 2 RS04 SRR
dicafiofytate (3,02, 8l24rmiriol) wps digsalved/in)anlRdebud TBF (50tmil} g stedogd yooro| 0
temﬂeétlﬁle %ﬂysr ﬁ&o% ]:1 yélsociy]ana Af f g,r 0%21 mmol, 1.1 @élanﬂ/éﬁn?% .

spi rocycl opropan enzam dé
overmight. W}lommdm@w@g@s 2 tPETWERYQA0BId 58Bh1p Bith DEMNVR

and \(/459&1 ann%@bl%g)w lﬁse]vaas ﬁgedlo%er s%dlﬁﬂ%ulfa]ce]a gi)eva éi;;teg ﬁ)
111), 8.02-8 E%f (m 2 99
dfynfsé P‘E‘ﬁﬁmn?yz%%’c &Bfomzﬁperam:( 2@2/15@0HJ90£104 afffordgd 3.01 £20
ylelggl%ﬁgﬂ;nﬂ@tcﬁﬁ)loﬁ&ﬁ (gg) i] t: 6hSdHZf ; g 4I ) b ] -
ESI Spgb@ﬁ y et r ahydr of ur an- 2-yl car bony

'H NIMR (4edyirz0py1soalsob 8. 741(s;:imygi ?fﬁ HB; %4(;1}()(& Mi_lgj vl Dhgb@ﬁ;t am d
7.16 §m, 155 6(%/§m %)ﬁ ) %Qgg” 17525, oy | 4zé(2EQH(Wpfo§ﬂ§), 136 (4

3H,{+1.1H2H), 4.86 (m 2H), 4.56 (t, 1H), 3.83 (m 2H)

2.02 (m 2H), 186( 1.68 (s, 6H). aD +27.7
(c=0.50, MeOH) "bxailfleo
5-terpBYIG] Eefh'ylrﬁe[l(mwn@efl( @E)ontyBiantin] dtedimethpl-L6-gibgdwobony | | -

py"'&“ﬁ 45“’@'%‘5"'&‘3?*‘“5‘9’??%?28&3235 de ESI MS: miz 373
@M&)ﬂ o mhmﬁne((momwz% mmnEC.469):in StralydrduriyS0 nl)ivs,
adde&,o-a% 4083, altdiutidh OF GRrBEY1 1LetBA 6Mnino-6,6-dimethyl-4,6-
dihydropyrrolo[3,4-c]pyrazole-1,5-dicarboxylate (1.5 g, 4.62 mmol) in tetrahydrofuran (50
ml) and N,N-diisopropylethylamine (1.8 ml, 2.2 eq). After 3 hours, a solution of piperidine
(690 pl, 1.5 eq) and N,N-diisopropylethylamine (1.2 ml, 1.5 eq) in tetrahydrofuran (25 ml)
was added. The reaction was allowed to reach room temperature in 2 hours (TLC:
EtOAc/hexane 90/10). After evaporation of the solvent the solid was dissolved in DCM

and the solution was washed with brine, the organic phase was dried over sodium sulfate
and concentrated. The solid was purified by flash chromatography (eluent: FtOAc/hexane
50/50). The solid was treated with diisopropylether and filtered to afford 1.45 g of the title
compound in 72% yield.
ESIMS: m/z 436 (MH+);
'H NMR (400 MHz, DMSO-ds): 8 9.36 (s, 1H), 4.46 (m, 4H), 3.40 (m, 4H), 1.76 (2s, 6H),
1.54 (m, 6H), 1.44 (2s, 9H, conformers), 1.36 (t, 3H, J = 7.1 Hz).

Example 10
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2H), 4.86 (m 2H), 4.56 (t, 1H), 3.83 (m 211) 2.02
(m 2H), 1.86 (m 2H), 1.68 (s, 6H). 15 aD -25.9
W@ e0ed/076327 McCOH) Exanpl e 13 PCT/EP2003/050942
4- (1- Met hyl - pi peri di n-4-yl oxy) - benzoi ¢ aci d net hyl
ester To a solution of 1-nethyl-piperidin-4-ol (6.8 g.
59 mmol es), PPh3 (triphenyl phosphine, 15.5 g, 59
nmol es) and 4- hydr oxy-benzoic acid nethyl ester (6 g,
39 moles) in THE 20 (150 m) at OC, diethyl
azodi carboxylate (9.5 m, 59 mmles) in THE (30 m)
was slowy added. The reaction m xture was allowed to
warmto roomtenperature over a period of 24 hours.
It was then evaporated and the residue redissolved in
5% aqueous citric acid (700 mnm). The solution was
washed with ethyl acetat® (3 x 250 nml), nmade al kaline
with concentrated N 1440H (pH - 8) and then extracted
wi th di chl oronet hane (3 x 250 nml). The 25 conbi ned
Ethydi (3 6+-Omarvbmeeyeminop6,6 slimehy-5adibgtopyiridlo[Biclifrazeled €d
I ive an oil which was purified by
lﬁﬁﬁﬁggﬁﬁﬁﬁgmﬁéﬁggéﬁ% y on silica gel using
S-tergtBetyl od epthyl h3ried- ﬂnm@bnz@ﬂﬁmmw)ﬁ 6aidmethylrd6tdihyimpgialef3,t-he

"]I’Y*‘:‘k‘m’qf5f‘ﬁ-}’l(gmy‘{’n’ﬁg G5 Boli%) BRI dsforfsddn ol g AR

et i 61 i 15 CRBEDBE BLfimed. Aflem? oy @ A0°C rTLC )
CHz@lg/ﬂ/IeC)ﬂl 90%10l e%eaztl&ﬂ"ﬁlmane Wls BnRnteated a%hbme%édlfemas %Qto]d

with &9 I W E@?ﬁﬁ?"ﬁ&% dcﬂl?fﬂtlf Www%wé 1) B 3@0%111&8% yield.
ESLM@dmﬁGhﬂ@uHﬁp 5 4-(1- Met hyl - plper|d|n 4-yl oxy) - benzoi c
R Bt o305 8 (1 & ufcs B b i 8251 S 0mtivs
4.40 (dheHslo+ V.eHE), 5 (s, TIHDAEE, 6H), VBGHSH, TEhe: tesi due was
By ol Aot SRS HE MRS R Pt e o [ g
Ethybbt ér[ﬂeﬂhmniﬂyl)aiﬂnxﬂ-‘ 6-dtmetlal-6 8-dily deay g3, 4 CpyGizole
2001 OSB3R a0 W, "DV D) 6 pé?n 2.0 (m 4
ESIW@ZQ‘*’(M@,H) 33(m A4 H 4.7 (m 1 71(m2
‘TN doPhpisbliy s Totly, 1075kt 18 8%’253")%@75%9'(&’ g
4.61 @t H 4 é]s(%?HaA—rﬁ Wiz 1e69ds, 6H),f1139 6% B HerizbHe). aci d et hyl
Ethyester (1.68. [@-ﬂ@&oﬂ%yﬁgﬁlmop&@ ﬁfh‘yﬁlllogyﬁoﬁb,ét(-c]]pyjrgzo%-&
spirocyclopropane-2(4H)-carboxylate hydrochloride
ESIMS: m/z 345 (MH-+);
'H NMR (400 MEz, DMSO0-de): 6 10.87 (bs, 1H), 10.00 (bs, 2H), 7.93-8.04 (m, 2H), 7.39-
7.53 (m, 2H), 4.69 (bs, 2H), 4.41 (q, 2H, J="7.1 Hz), 1.68 (dd, 2H, J = 8.6 Hz, J = 6.1 Hz),
1.41 (dd, 2H, J = 8.6 Hz, ] = 6.1 Hz), 1.33 (t, 3H, T = 7.1 Hz).

Example 11
Ethyl 5-(2,2-dimethylpropanoyl)-3-[(4-fluorobenzoyl)amino]-6,6-dimethyl-5,6-
dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate
Ethy! 3—[(4-ﬂuorobenzoyl)amino]—6,6—dimethy1-5,6-dihydropyrrolo[3,4-c]pyrazole—1(4H)—
carboxylate hydrochloride (2.0 g, 5.77 mmol) in dichloromethane (70 ml) was treated, at
0°C, with N,N-diisopropylethylamine (1.6 ml, 9.2 mmol, 1.6 eq) and with pivaloyl
chloride (780 pL, 6.3 mmol, 1.1 eq). Gradually, the reaction was brought to room
temperature and stirred overnight (TLC: CH,Cl,/EtOAc 90/10). The solution was washed
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15 11 mmol es) and anhydrous potassi um carbonate (1.38
g, 10 mmoles) in DMSO (10 M) was heated at 120C for

wW® 200056827 Af t er cooling, the m xture was pour ePiCT/EPI03/050942

water and ice (500 m) and extracted with ethyl
acetate. The organic |ayer was washed with water and
brine, dried and evaporated. The residue was purified
by flash chronat ography on silica gel using
hexane/ Et OAc (10/30) as eluent to give the title
conpound as a white solid (1.6 20 g, 64% . ESI Ms:
mz 250 (M+); 111 NWR (400 MHz, DVBO-D6) S ppm 1.3
(t, J=7.1 Hz, 3 H 1.4 (m 2H 1.8 (m 2 H
3.0(m2H) 3. 7(m 2H) 4. 2(q, J=7. 1Hz, 2H) 4. 7(d, J-4. 3
Hz, 1H) 6. 9(m2H) 7. 7(m 2H). 25 Exanple 16
4- (4- Fl uor o- pi peri di n-1-5 ) benzoic acid ethyl ester To
a solution of 4-(4-hydroxy-piperidin-1-yl)benzoic acid
ethyl ester (1.25 g. 5 nmmoles) in dry dichloronethane
with(s3firateld )soditm h@drogeheltpasite hatiecus $oldBdn @A bHAE Mhe BioHMS PSS €,

Ao I added ST, (0. , les) jn
was hisd 1% Sl i, Sirrta St pod o mach hpelebobiones
CH2ELAEQ AEP0A0) toafliondt2:03penf &ie titlecdngpournt il 82% yialdd t hen
ESI Mi4eRshad 'gg aqueous NaHCOB. The WO 2004/ 056827
PCT/ EP2003/ 050942 58 organic | ayer was washed with

"HNMR (460 Miiiz, BNISEXH): SV AHbesatFBS.05Fhid (ne SH) 18373 (puH)S | ed
4.901y 21§, has IR . 543l |

h2a (PRl 2l O7F) B8 PR0¥ B0 5P 438 PP L Rl P
By woglsoi) At anploseus ppannes thedellopinggompaynd Havgrepare®l MS: i z
Ethyl 5228 Miiothylropaib A ARPot¥iFoy) RMRGY- S8 hinyaPm 1. 3 (t,

e Mz %ﬁﬁé _172 (im( 2 °H2 RO mq%ﬁi')lh)h?d'%. 3 (m 2 H
pyrrgl_oé,%—ﬂ?yrzz ﬁ:?-smr%y?lgnrownﬁ)z 41[_)-8a1(b§}’tylate
ESIMS) mb/zQes (MH))!. 8(s, 2H) . Exanple 17 4-(4

- pi peridin-1- enzoic acid A m xture of

Ny R AT BUsE B o bl GBSV RS st b S At (3B
5.10 (@i ?1?94.422(q72mrral7e151_1z); 283 (dd) 28] hag1® tzicz),(ﬁmﬂ;mhb, ﬂfﬁtj(t,%H, {j t
_ n n r QXi was stirred a
_7'151223%12?(%@81&0;9%?@%?g%ﬂﬁ Jr‘&. he ethanol was then

evapor at ed, the sol utEixampiituted with water (20 ni)

' i 2 e acid s rated as a

N5 Bl e ¢ dmtt b s i R SR 3 PRR G
3-yllvirlnorohenzamide (0. 52 g, 82%) .
Ethyl 5+(2,2-dimethylpropanoyl)-3-[(4-fluorobenzoyl)amino}-6,6-dimethyl-5,6-
dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate (2.0 g, 4.64 mmol) was dissolved in
methanol (60 ml)_, treated with TEA (6.45 ml, 46.4 mmol, 10 eq) and stirred overnight at
room temperature. (TLC: CH,Cl,/MeOH 95/5). After evaporation, the solid was treated
with diethyl ether/hexane and filtered to afford 1.43 g of the title compound in 86% yield.
ESIMS: m/z 359 (MH+);
"HNMR (400 MHz, DMSO-dq): § 12.41 (bs, 1H), 10.91 (bs, 1H), 7.98-8.11 (m, 2H), 7.20-
7.44 (m, 2H), 4.66-4.92 (bs, 2H), 1.64 (s, 6H), 1.21 (s, 9H).

By working in an analogous manner the following compounds were prepared:

N-[5-(2,2-dimethylpropanoyl)-2,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-6-
spirocyclopropan-3-yl]-4-fluorobenzamide
ESIMS: m/z 357 (MH+);
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ESI MS: mlz 224 (M#); 15 111 NWR (400 MHz, DVMSO-D6) S
ppm1.8 (m 2 H 2.0 (m 2 H 3.3 (m 2H 35 (m 2
woRooB/H0868¢s, 1 H) 7.0 (s, 2 H 7.8 (s, 2 H) 12.PCT/EP2023/050942
H). By working as described in any previous exanpl e,
that is by using any proper starting material and any
sui tabl e reactant according to the process previously
di scl osed, additional conpounds of forrmula (la) and
(I'b) were also prepared, as reported in the follow ng
table 20 111. For explanatory notes concerning the
codi ng systemidentifying each specific conpound of
formula (la) and (I b) see the "general nethod" at the
begi nning of the experinmental section. Table 111
A02MLBO1 1H NMR (400 MHz, DMSO-d6): 6 12.45 (bs, 1H),
10.99 (s, 1H), 7.84 (m3s&11), 7.52 (m 111), 7.40 (m
1H), 4.86 (s, 211), 1.65 (s, 6171), 1.21 (s, 911).
AO3M BO1 1H NWMR (400 MHz, DVMSO-d6): S 12.46 (bs, 1H)
'H NNIR @400 (itlz, DMJSO-de-503.5010. 41@3);,,1H7 1894 (8%) 1:)H.02-81 B

om0 o B b BBk~ Ch i oo S sﬁa#% (43%’
o79wmzzﬂu\£ﬁﬁe):r W), 45 (bs, 1H), 10.89 (s, 111), 7.7

N Bl ool Mooy Bbiuiflo ™ 1°\R (206 e,

tetr gfySxopsia plo[35- q]py@qol-@bg}A-augrpbehaalﬂae (s, 1H), 7.76 (s,

ESI?vié)m/ 37§EM({$) 4.89 (s, 2H), 1.68 (s, 6H), 1.25
6|\/[LBOl 1H NMR (400 MHz, DVBO-d6): S 12.43

(40Q ) EMS@Sdél $,1249 by, 1), 1096 (s, 1D}-5.09(ms; 28), 0. 3{412@1,,

7 m.
gt st 30 g Tl i B
aﬁﬁw (564\4 -1), 11.16 (s, 1H), 8.16 (d, 2H, J = 7 9
N-{d('ghmeﬁryﬁg-{(@%)-teg'lihyd}of‘ .a ;A\- 81%%80 1 H, K#\/%tr&uﬁ%%))&xg&ﬂkﬁg 4-
°Pyms'c§%'ﬂ“smi’zmaeﬂ%s 1H), 11.17 (s, 1H), 9.13 (s,
ESTMS) w/z877 iy, 1H), 8.33 (m. 1H) 7.51 (m 1H), 4.91 (s,

'H N%Hz {400 MHz, DMSO-dg): § 12.49 (bs, 1H), 10.96 (bs, 1H), 8.09 (m, 2H), 7.34 (m,
2H), 4.86 (m, 2H), 4.56 (t, 1H), 3.83 (m, 2H) 2.02 (m, 2H), 1.86 (m, 2H), 1.68 (s, 6H).
ap -25.9 (c=0.76, MeOH)

Example 13
4-(1-Methyl-piperidin-4-yloxy)-benzoic acid methyl ester
To a solution of 1-methyl-piperidin-4-ol (6.8 g. 59 mmoles), PPh; (triphenylphosphine,
15.5 g, 59 mmoles) and 4-hydroxy-benzoic acid methyl ester (6 g, 39 mmoles) in THF
(150 ml) at 0°C, diethyl azodicarboxylate (9.5 ml, 59 mmoles) in THF (30 ml) was slowly
added. The reaction mixture was allowed to warm to room temperature over a period of 24
hours. It was then evaporated and the residue redissolved in 5% aqueous citric acid (700
ml). The solution was washed with ethyl acetate (3 x 250 ml), made alkaline with
concentrated NH4OH ( pH ~ 8) and then extracted with dichloromethane (3 x 250 ml). The
combined dichloromethane extracts were washed with brine, dried and evaporated to give
an oil which was purified by flash chromatography on silica gel using dichloromethane-
MeOH (90 : 10) as eluent, to give the title compound as a yellow oil (7.4 g, 75%).
ESIMS: m/z 250 (MH+);
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1.69 (s, 6H), 1.25 (s, 91-1). A09MIBO 111 NWR (400
MHz, DMSO-d6): S 12.54 (bs, 1H), 11.25 (s, 1H), 8.75
w@ cgo4ase827 7. 91 (d, 2H), 4.92 (s, 2H), 1.69 (s, PGHEP2003/050942

1.25 (s, 911). "A1OMIBOL 'H NMR (400 MHz, DMBSO-d6): S
12.47 (bs, 1H), 11.00 (s, 1H), 8.12 (m 1H), 7.86 (m
1H, 7.12 (m 1H), 4.86 (s, 2H), 1.68 (s, 6H, 1.25
(s, 9H. Al 1MIBOL 1H NMR (400 MHz, DMSO-d6): S 12.11
(bs, 1H), 10.77 (s, 1H), 8.45 (s, 1H, 7.69 (m 2H),
4.89 (s, 2H), 1.68 (s, 6H), 1.25 (s, 9H. Al12MBOL 'H
NVR (400 MHz, DMSO-d6): S 12.22 (bs, 1H), 10.31 (s,
1H, 4.76 (s, 2H, 2.12 (m 3H), 1.61 (s, 6H), 1.19
(s, 9H), 0.87 (d, 6H J = 6.5 Hz). AL3MIBA 1H NWR
(400 MHz, DVMBO-d6): 8 12.21 (bs, 1H), 10.19 (bs, 1H),
4.80 (s, 211), 3.28 (m s¢1-1), 2.25-1.70 (m 6H), 1.60
(s, 611), 1.20 (s, 9H). A14M BOL 1H NWR (400 MHz,
DMSO-d6): S 12.35 (bs, 1H), 10.38 (bs, 1H) 4 75 (s

VST T ’MO'E@ aré%m 6@8@&; Hgt%c()m%z 50943m 60 M BO
0 30 AR 5! FRET (o e ) 6918 7P P B& 21 1), 989 (s,
111), 4.80 (s, 21- l)Exaﬂ_lp 4(s, gH) NH; 295'\/%, OIg)H),6

_1 ' :
1 ﬁ@éi’%ﬁ“&mﬂl%ﬁ% ¢ agd, "i’%%c‘“ dos (d, 2H, J = 8.2
4-(1Mgeshyl-miperifinc4tylogptbenpoic & midly] edteBH78sg, 29+)mmdle£4was( S,

dlsscmé)i in %Nzalqbﬁél &2%"}111) é&i%l\/ﬂre?gﬂg g:t::kSW é‘ gglf ﬂ_o 986)

remO(vFﬁ mlvmuo g’hcm:s pﬁ wq_sH,xken &p geth(veater apf evaporgtpd (vsice at@H)\en
takelﬂ.upzsﬁlﬂ( Setohwvo Mﬁ%oﬂhe sBﬁcNMBﬂ:é %s Mﬁﬁl u@h@@i glaa)cetoé

80
to gineﬁ'P Z‘g'ﬂé"gﬁ’%ﬁ‘%f ?ﬁa@ﬁyPOV?LdeB@ 4(&’.130%0)1@&1) 1823 (s, 9H)
13 NAZR WMbBOHY, Bméﬂ:%bn{\&laé 81@\ 3 ﬁ)ﬂ?(ﬁ&ﬁm(&@
I-I)7%#FOZ€I%(739( 1%@@;@,9[;%;)4}121121506( T
xamp (3

4-(4-Hydroxy-piperidin-1-yl)benzoic acid ethy) ester
A mixture of 4-fluoro-benzoic acid ethyl ester (1.68 g, 10 mmoles), piperidin-4-ol (1.12 g,
11 mmoles) and anhydrous potassium carbonate (1.38 g, 10 mmoles) in DMSO (10 ml)
was heated at 120°C for 6 hours. After cooling, the mixture was poured into water and ice
(500 ml) and extracted with ethyl acetate. The organic layer was washed with water and
brine, dried and evaporated. The residue was purified by flash chromatography on silica
gel using hexane/EtOAc (10/30) as eluent to give the title compound as a white solid (1.6
g, 64%).
ESIMS: m/z 250 (MH+);
TH NMR (400 MHz, DMSO-D6) & ppm 1.3 (t, /=7.1 Hz, 3 H) 1.4 (m, 2 H) 1.8 (m, 2 H)
3.0 (m, 2 H) 3.7 (m, 2 H) 4.2 (q, /=7.1 Hz, 2 H) 4.7 (d, J~4.3 Hz, 1 H) 6.9 (m, 2 H) 7.7 (m,
2 H).

Example 16
4-(4-Fluoro-piperidin-1-yl)benzoic acid ethyl ester
To a solution of 4-(4-hydroxy-piperidin-1-yl)benzoic acid ethyl ester (1.25 g. 5 mmoles) in
dry dichloromethane (30 ml) at room temperature under an inert atmosphere, it was slowly
added DAST (0.97 g, 6 mmoles) in dichloromethane (5 ml). The reaction mixture was
stirred at room temperature for 1 hour and then quenched with aqueous NaHCOs. The
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A23MLBO1 1H NMR (400 MHz, DVBO-d6): 6 12.48 (bs, 1H),
11.07 (s, 1H), 8.68 (s, 1H), 8.08 (m 41l1), 7.66 (m

WQR{)o4/086895 (s, 2H), 1.70 (m 6H), 1.27 (s, 9HCT/EP2003/050942

A24MLBO1 ' H NVR (400 MHz, DVBO-d6): 8 12.05 (bs, 1H),
8.87 (s, 1H), 7.19 (m 4H), 6.91(bs, 1H), 4.73 (s,
oH), 4.32 (d. 2H J = 5.85 Hz). 2.30 (s, 3H), 1.63
(s, 6H), 1.22 (s. 9H). A25MLBOT 1H NVR (400 Mz,
DVBO- d6): 6 12.31-12.05 (2bs, 111), 8.48 (s, 1H),
7.30 (m 5H). 7.00 (bs, 1H), 4.73 (s, 2H), 4.33 (d,
oH J = 5.85 Hz), 1.63 (s, 6H), 1.22 (s, 9H).
A28MLBOI ' H NVR (400 MHz, DVBO-d6): 6 12.07 (bs, 1H),
8.99 (s, 1H, 4.72 (s, 2H), 3.40 (m 411), 1.63 (s,
6H), 1.5 (m 6H), 1.22 (s, 91-1). A29MLBOI 1H NMR
(400 Mz, DVBO-d6): 6 12836 (bs, 1H), 10.08 (s, 111),
4.82 (s, 2H), 3.15 (bs, 2H), 2.32 (s. 6H), 1.65 (s,
6H), 1.23 (s. 9H). AO02M2BO1 1H NMVR (400 M.
orgaﬁlNﬂi@eldﬁ()s wadsheli2wiObr{nh Sdried bhid evidorAl&d. (TBe rdsiihe was ﬂmﬁed7by35

SR W N N A

commmmmbblmmugm)w DVSO-d6): S 12.21 (bs, 1H),

. 7.79 1 7.40 (m 1 7.21 (m
Esnl%x%ﬁézg.@ W 2H) 2(2gn(mFD 2H) 1(24(?) 9H), 0.83

1H NMR (400-MB1z, mmmipﬂmllﬂmffﬁnﬂz NHd) 1. Maﬂﬁasg(l? 21y 30
7 S,
33(&b§m§&éﬁ’zﬁ)]421g_bz(ﬁ)4%ﬂ)xﬁ)]7%(i Hfﬁsgii'%) 0. 84
(m 2H). AO6MRBO1 1H Busmpleddo I\/sz Dg/ﬁ(}j& 8601E|.Z)28
1o~ 11k acl 8. 03 =
4-(4-(1«“&11% o?ﬂs&)id &%J)@énz()ﬁa llH) 8.9 ( '3 59 o)
A oz o

g <4-§'1°r9-Plpefuhrslvmen@1qacld ﬁtgyzlm'so 07 g N’K/Rmec&ftsbm

ethaldtiz50 flYSd dbgolutied 2 IR s(oﬁﬁm ox1d3 :'(2()'2 311)( §as éltﬁ"aad at gyo%%

temp%rgtur%tl %4 hogrsz'é]e etlmlczl ZJ'gﬁ fhenlev Qprettgi, fhg pﬂlutlc@ dggftect ?ﬁth 'galtil)
(20 A Q@ BOkralizdd NWR 1M Q1 VFEz, acidNBpar&) as £ bikite SolidbShichlvhs,
wash%&'wﬂgwgtgf an& |c_llx)iéd under vacuum (0.52 g, 82%).

ESIMS: m/z 224 (MH+);

1H NMR (400 MHz, DMSO-D6) & ppm 1.8 (m, 2 H) 2.0 (m, 2 H) 3.3 (m, 2 H) 3.5 (m, 2
H)50(,1H)7.0(s,2H) 7.8 (s,2H) 12.2 (5, 1 H).

By working as described in any previous example, that is by using any proper starting
material and any suitable reactant according to the process previously disclosed, additional
compounds of formula (Ta) and (Ib) were also prepared, as reported in the following table
IO. For explanatory motes concerning the coding system identifying each specific
compound of formula (Ta) and (Ib) see the "general method" at the beginning of the

experimental section.

Table IIT

A02M1BO1 "H NMR (400 MHz, DMSO-dg): 6 12.45 (bs, 1H), 10.99 (s, 1H),
7.84 (m, 2H), 7.52 (m, 1H), 7.40 (m, 1H), 4.86 (s, 2H), 1.65 (s, 6H),
1.21 (s, 9H).

A03M1BO1 TH NMR (400 MHz, DMSO-de): 6 12.46 (bs, 1H), 11.01 (s, 1H),
8.05 (m, 1H), 7.88 (m, 1H), 7.54 (m, 1H), 4.86 (s, 2H), 1.65 (s, 6H),
1.21 (s, 9H).




8.10 (m 1H),
2.29 (m

2H),
WOLMNMAEB27 1
10. 36 (bs,
2H),
(m 211).
(bs, 1H),
2.25 (m 8

1H NVR (400 Mz, DMSO- d6):
4.91 (s,

(bs, 1H),

1.20 (s, 9
MHz, DMSO
(s, 21-1),
A19M2BO1 |
10. 82 (s,

111), 5.01

2.09 (m 1H),
A13M2BO1 1H NMVR (400 MHz, DVBO- d6):

7.87 (m 1H), 7.22 (m 1H), 5.01 (s,
2H), 1.24 (s, 9H), 0.84 (m 211).

H NVR (400 MHz, DWMSO- d6):
1H), 4.95 (s, 2H), 2.26 (m 2H),
1.22 (s, 9H), 0.93 (m 6H), 0.80
4.96 (s, 2H),
1.23 (s, 911), 0.78 (m 211).
6 12.03 (bs, 1H), 10.72
2.25 (m 2H), 1.82 (m 1H,
A15M2B01 1H NWR (400
9.92 (s, 1H), 4.94
1811),
612. 21 (bs,
[11), 6.69 (m

10. 28 (bs, 1H),

H),

2H),
0.80 (m 61-1).
dé): 5 12.01 (bs, 1H),
2.25 (m 2H), 1.22 (s,
H NVR (400 MHzse DVSO- d6) :
1H, 7.92 (m 1H), 7.49(m
(s, 2H), 2.29 (m 2H), 1.24 (s, 9H), 0.8

H,

1H),

612. 03 ( bBCT/EPH003/050942
2.17 (m

6 12.05

3.32 (m 1H),
A14MPBO1

0.78 (m 2H).

3

A0JKIBOR1T) .
(bs, 1H),
7.13 (m 1
2004/ 05682

%WQAOMNWS(&@GQM%( ! ftf’399((s fm{lr 7
,_()m 1g) g@g érﬂ,l 1}1_3_ ,:1)20 (gr 11%5 46881 (s, 2H), §.68

(AC$H), 1.2
7(sRE)/ EP2003/ 050942 62 2.27 (m 211),

1.2
A28MRBO1 " H NMVR (400 NMHz

\III}

d6) :
3. 41

AOS

S Tz, PASO-6) 53208 (o iy 110 (630, 5,

(’m6 (4HH) 72312&} 1Hm4 8@(‘&), 2}1)11?8@(6}1) 259 (s, 9’[4)49

Aosltq% “” vy

4.9 (s 2
1 H A31ML
9 H 1.7 (

LR A Al —

%BMSP & 04243 (s 1), 10.984s, TH). 1)

B@%éﬁOOI\@ AS0OMLBOL
EiO]Gél%d’iEIIYRQMOO MHz, DVSO-d6): S ppm

AOTNIRBEH) 2. 0(
1H) 4. 9(s, 2H)
(s, |H12. 4
DVO- d6) :

NEAHR (DO MBLDRISOLar): 3H2 A7 ?Ksm H)1416i£ rIH)

(sl 5 st TR 28 Kk b b2, Lés

((m6HD um (QBHj vvo conf or nmer s) S

AOSI?IgB 1 . U [®

=14. 0O
50HZ

W %31"{55’ d«s}]séﬁéoﬂﬁ 1*@ H)”és’é@ .(d,
9.13 (s, 1H,), 8.76 (m, 1H), 8.33 (m, 1H) 7.51 (m, 1H), 4.91 (s, 2H),
1.69 (s, 6H), 1.25 (s, 9H).

A09M1B0O1

"H NMR (400 MHz, DMSO-de): & 12.54 (bs, 1H), 11.25 (s, 1H),
8.75 (d, 2H), 7.91 (4, 2H), 4.92 (s, 2H), 1.69 (s, 6H), 1.25 (s, 9H).

‘A10M1B01

"H NMR (400 MHz, DMSO-dg): § 12.47 (bs, 1H), 11.00 (s, 1H),
8.12 (m, 1H), 7.86 (m, 1H), 7.12 (m, 1H), 4.86 (s, 2H), 1.68 (s, 6H),
1.25 (s, 9H).

AlIMI1BO1

"H NMR (400 MHz, DMSO-dg): § 12.11 (bs, 1H), 10.77 (s, 1H),
8.45 (s, 1H), 7.69 (m, 2H), 4.89 (s, 2HL), 1.68 (s, 6H), 1.25 (s, 9H).

A12M1B01

"H NMR (400 MHz, DMSO-dg): § 12.22 (bs, 1H), 10.31 (s, 1H),
4.76 (s, 2H), 2.12 (m, 3H), 1.61 (s, 6H), 1.19 (s, 9H), 0.87 (d, 6H, J
= 6.5 Hz).

Al13MI1BO1

"H NMR (400 MHz, DMSO-d): 5 12.21 (bs, 1H), 10.19 (bs, 1H),
4.80 (s, 2H), 3.28 (m, 1H), 2.25-1.70 (m, 6H), 1.60 (s, 6H), 1.20 (s,
9H).

Al4M1BO1

"H NMR (400 MHz, DMSO-ds): 5 12.35 (bs, 1H), 10.38 (bs, 1H),

4.75 (s, 2H), 1.82 (m, 1H), 1.60 (s, 6H), 1.20 (s, 9H), 0.78 (m, 4H).

'\TI\/R
198 (d, 241, 8=8.0(08), 754k, 2117 28.0 $1z), 4.861s, :112) 56:( ?

ppm 1. 25 (s,

8

3

S



3H 311 (m 2 H 3.20(m 2 H 3.40 (m 2 H) 3.52
(d, J=14.0 Hz, 2 H 467 (m 1H 4.87 (m 1H 4.89

W@ 200445dd27 7. 21 (dd, J=8.8,2.3 Hz, 1H) 7.25 (deCT/BEB08050942
2.3 Hz, 111) 7.45 (m 2 H 7.5-7.7 (m 4 H 9.90 (bs,
1 H 9.97 (bs, I H 10.93 (s, 2 H 12-13 (bs,2H).
A33MLBO1. 2HC1 1H NMR (400 MHz, DVMBO-d6): S ppm 1.3 (s,

9H 1.7 (s, 6 H 2.8 (s,3H3.4(m

10H) 4. 9(s,2H) 7.6(s,2H) 8.1 (d, J=7.9Hz, 2H)

10. 4(s, 1H) 11. 0(s, 1H) A34MLBOL. HC1 1H NMR (400 MHz,
DVBO-d6): Sppm1.3 (s, 9 H 1.7 (s, 6 H 1.9 (m 4
H 3.4 (m 4H 4.9 (m 1H4.9(s,2H 7.0(d, J=9.1Hz, 2
H 7.9 (d, J=9.0 Hz, 2 H 10.6 (s, 1 H A35MLBOI 1H
NVR (400 Mz, DVsO-d6): S ppm 1.2 (s, 9 H 1.6 (s, 6
H 2.3 (s,3M.5(m4H) 3.

(m 2H) 3. 3(m 2H) 4. 8(s, 2H) 6. 9(d,

J=8.2Hz, 2H) 7. 9(d, . 18. 4Hz, 2H) 10. 5(s, 1H) 12. 3(s, I H)

AIS}::BEM(].SBG 61HHWRR((MQMII)MS@V§983&)3 (bs> 1R8I (Z1H54.85 H)
(m 2H) 2. 5(t FP }%’é T4/, 5E)-3.28 (% 99 -20(%9BH) 4. 8(s, 2H) 7. 8

A161zlﬁ3§13(8)4g CI_)SG&NME doﬁﬁgﬁéb%@g;@_‘i%&m@ s, 1H), 1102(s lH),
1H) Aé7m3%‘§)(iﬁ%%lqs(%% é@}z) 4§5§p%171)11g4(s,

9 H 1.7 (S(s,66[)H)214s,19H)

A. Qf o 1Q

AToNTBGT > *@@&@@‘%ﬂ &123134?';5 1}5;60 %&383@301 1H
NMR (400 MHz43 (RVRD;, ﬂ65(m$}19p61’70](n§1H§ 9 L—DH)ll 87&8
S|,

6@14)@?(%(9 312 Hz 1H)77(dd J85

A20011BO1Hz Hmmmz&o@&mleMsol&) % 1036 (ok, H), ARNVEBRT 1H

ol a0 Mso YRS, 8PP o Sl Whoa i o 131> °
(m 2H)3. 8(|SFBH) 3. 9(s, 3H 5. 0(s, 2H 7. (M 1H 7. 6(m 1K)

O T e e B TR
(s, 2H) 7. 583(’86 (an}B 4cy(9c{s,1H7 13H;maiﬁ))81 A66,01).7. 3Hz, 2H

=

A23%1H0T (S ) ﬂﬁtxnotki‘z;oi) MTz‘DMsb d}) '8 12.48 (bs, 1H), 11.07 (s, 1H),
8.68 (s, 1H), 8.08 (m, 4H), 7.66 (m, 2H), 4.95 (s, 2H), 1.70 (m, 65D,
1.27 (s, 9H).

A24MIBO1 "H NMR (400 MHz, DMSO-ds): § 12.05 (bs, 1H), 8.87 (s, 1H), 7.19
(m, 4H), 6.91(bs, 1H), 4.73 (s, 2H), 4.32 (d, 2H, T = 5.85 Hz), 2.30
(s, 3H), 1.63 (s, 6H), 1.22 (s, 9H).

A25M1B01 "H NMR (400 MHz, DMSO-dg): 5 12.31-12.05 (2bs, 1H), 8.48 (s,
1H), 7.30 (m, 5H), 7.00 (bs, 1H), 4.73 (s, 2H), 4.33 (d, 2H, J = 5.85
Hz), 1.63 (s, 6H), 1.22 (s, 9H).

A28M1B01 "H NMR (400 MHz, DMSO-de): § 12.07 (bs, 1H), 8.99 (s, 1H), 4.72
(s, 2H), 3.40 (m, 4H), 1.63 (s, 6H), 1.5 (m, 6H), 1.22 (s, 9H).

A29M1B01 "H NMR (400 MHz, DMSO-dg): § 12.36 (bs, 1H), 10.08 (s, 1H),
4.82 (s, 2H), 3.15 (bs, 2H), 2.32 (s, 6H), 1.65 (s, 6H), 1.23 (s, 9H).

A02M2B01 "H NMR (400 MHz, DMSO-dg): 5 12.29 (bs, 1H), 11.05 (s, 1H),

7.9-7.35 (m, 3H), 5.03 (s, 2H), 2.29 (m, 2H), 1.24 (s, 9H), 0.84 (m,
2H).




AAO0MLBO1 1H NWR (400 MHz, DVMsO-d6): S ppm 1.2 (s, 9 H)
1.6 (s, 3 H 4.9 (s, 2 H 80 (d, J=8.4 H, 2 H 8.1
W@ dgo4ds@25 Hz, 2 H) 11.2 (s, 1 H 12.5(s, 1H) PSWERB0O3/050942
1H NWMR (400 MHz, DVMBO-d6): S ppm 1.2 (s, 9 H 1.7 (s,
6 H 49 (s, 2H 7.7 (t, J=7.6 Hz, 1 H 8.1 (d,
J=7.6 Hz, 1 H 8.3 (d, J=7.9
Hz, 1H) 8. 4(s, 1H) 11. 2(s, 1H) 12. 5(s, 1H) A43M BO1 1H NMWR
(400 MHz, DVMSO-d6): S ppm1l.2 (s, 9 H 1.7 (s, 6 H)
4.9 (s, 2H 7.3 (m 2H 76 (m I H 7.7 (m 1H
10.9 (s, I H 12.4 (s, 1H A44MLBO1 1H NWVR (400 MHz,
DMSO-d6): S ppm1.25 (s, 9 H 1.68 (s, 6 H)
3.85(s,3H) 4.88(s, 2H) 7. 03(m 2H) 8. 01(d, J8. 29Hz, 2H)
10. 74 (s,IH 12.40(s,IH A45M BA 1H NWR (400 MHz,
DVBO-d6): 6 ppm1.3 (s, @ H 1.7 (s, 6 H 3.8
(s,3H4.9(s,2H7.2(m | H 7.4 (m IH7.6(m2H 10.9
(s, 1 H12.5(s,1H AA6M BA 1H NVR (400 MHz,

AO4MB@ d6) Blmpmz 460 NIz, M $D-d)- 571208 s61ﬁjz 10490Q \@@7 L

2004/ 05682[7, 2 03/050942 64
(t,J=7. 4Hz} 7 ﬁ;?(g 49t 15,7 211%17'%650{28 2*9:27296% 1
H 7.8 (dd| 2}@47247@,9}1)70932@,1}1)&0 10.3 (s, 1 H 12.4 (s,

_ . iH), 11.17 (s, 11),
L e e (-
ppm

s

AO6M2B@( s, 2H) 41Hm<®e)mmmcsw 51806 gos, k) 110486 lﬁm SH

o183 s s s PR AN GO0 iy |

111) 4. 80 ((s;,ZH),H)M(bOS?I@YOGS(m,IHﬁ) 12 23 (S 1 H)

A07 (51“5’5* (; }l‘(_}lﬁ‘%{tﬁbﬁ‘lﬁﬂ'—i’z”ngﬂva‘E}’s‘ﬁéz w, fﬁj”il‘zz‘is‘, 1Hj"

1. 74( m 4H)|18.844,986 Hr2.9364,M91 ki, 2H7B£ 3.9 Bil), 305 8O11S), 4.9
(m, 2H), 1.24 (s, 9H), 0.84 (m, 2H).

A10M2B01 "H NMR (400 MHz, DMSO-ds): & 12.23 (bs, 1H), 11.02 (s, 1H),
8.10 (m, 1H), 7.87 (m, 1H), 7.22 (m, 1K), 5.01 (s, 2H), 2.29 (m,
2H), 1.24 (s, 9H), 0.84 (m, 2H).

A12M2B01 "H NMR (400 MHz, DMSO-de): § 12.03 (bs, 1H), 10.36 (bs, 1H),
4.95 (s, 2H), 2.26 (m, 2H), 2.17 (m, 2H), 2.09 (m, 1H), 1.22 (s, 9H),
0.93 (m, 6H), 0.80 (m, 2H).

A13M2B01 "H NMR (400 MHz, DMS0-de): 6 12.05 (bs, 1H), 10.28 (bs, 1H),
4.96 (s, 2H), 3.32 (m, 1H), 2.25 (m, 8H), 1.23 (s, 9H), 0.78 (m, 2H).

A14M2B01 "H NMR (400 MHz, DMS0-dg): 6 12.03 (bs, 1H), 10.72 (bs, 1H),
4.91 (s, 2H), 2.25 (m, 2H), 1.82 (m, 1H), 1.20 (s, 9H), 0.80 (m, 6H).

Al15M2B01 "H NMR (400 MHz, DMSO0-dg): 8 12.01 (bs, 1H), 9.92 (s, 1H), 4.94
(s, 2H), 2.25 (m, 2H), 1.22 (s, 18H), 0.78 (m, 2H).

A19M2B01 "H NMR (400 MHz, DMSO0-dg): 6 12.21 (bs, 1H), 10.82 (s, 1H),

7.92 (m, 1H), 7.49(m, 1H), 6.69 (m, 1H), 5.01 (s, 2H), 2.29 (m,
2H), 1.24 (s, 9H), 0.83 (m, 2H).

A27TM2B01 "H NMR (400 MHz, DMSO-de): 5 11.98 (bs, 1H), 9.02 (s, 2H), 7.45
(m, 1H), 7.33 (m, 1H), 7.13 (m, 1H), 6.81 (m, 1H), 4.96 (s, 2H),




12.21 (s, 1H) A51M BO1 1H NWR (400 MHz, DMVMBO-d6): 6
ppm1l1.2 (s, 9 H 1.6 (s, 6 H 2.0 (m 4H) 3.9
w@¢ pqo2ebe827( dd, J8. 2, 5. 6Hz, 1 H)4.8(s,211) 10.1 PCT/EP2003/050942

(s, 1H)12. 3(s, 1H) A52MLBOL. HC1 1H NWVR (400 MHz,

DMSO-d6): 6 ppm1.2 (s, 9 H 1.6 (s, 6 H 1.9

(m4H) 2.6(m 1 H2.8(m3H)3.0(m2H) 3.4(m 2H)4.8(s, 2

H 9.6 (s, 1H)10.6(s, 1H) 12. 4(s, 1H) A53MLBO1 'H NWMR (400
MHz, DMSO-d6): 6 ppm11.2 (s, 9 H 1.4 (m 1 H 1.5

(m 1 H 1.6 (s, 6H 1.7
(m2H)2.0(s,3H)2.6(m211)3.0(t, J=13.0 Hz, 1 H 3.8
(d, J=13.7 Hz, 1 H 4.4 (d, J12.9 Hz, 1 H 4.8
(s.2H) 10. 4(s, 1H) 12. 3(s, 1H) A54M BO1 1H NMVR (400 Mz,
DVSO-d6): 6 12.52 (bs, 1H), 11.23 (s, 1H), 830(m
2H), 7.96 (m 1H), 7.76 ¢em 1H), 4.91 (bs, 2H), 1.69
(s, 6H), 1.25 (s, 9H). AO MLBO2 1H NWVR (400 Mz,
DMSO-d6): 6 ppm1.65 (s, 6 H), 2.0 (m 4 H 3.79 (m
2 H, 4.53 w(nd,m4283swm>2wsl(haﬁm 2H), 8. 05(m 2 VWO
TR 05682 P, ':D”003/050942 10.92 (s 111)
AR RN VS0 e (A0St 5 BRBTINY |

S,
gprSnG(l. 52H§ 5(s, 231)1-9411(;1@@1{)(323&2 isgd(r?atz 16495m 4H), L
. m S
4.55 (d, J—I.L%ZO(%%%%( 2(d J::12 56 Hz, 1 H) 7.4

°ZL

A30MABGH) 7. 718II@MR(400I-B)HH m@soi &phd) 1.21@, 1) 1(75 s, 6189

R

A31YABEH) 4. 6(t,HNMﬁ(ﬁidZMH£,MG &2124(SF92H)117¢9614)197(¢

J=12. 4 He,
7.9 (m 1 »—i)%“g%izo? %&M&@%&%ﬁ“ﬂé%@g(ﬂ#m%@m5
(c=1.08, l\/bl]@4%22\/H[BM(d1H=7N\m 040 8.0Ntlz=7. DNBEQ 1967 S

0. 92 "65 (d, J=2.44 Hz, 6H
AN féP?Qéﬁ%%?m 2H) B 80((m 2 H) 4.53 (d?}l,

A32HB0IJEC] 6. |10 NAAR (400RYHA DBASCLae): (Rixtdye dAwadonformers) 5
ppm 1.25 (s, 18 H) 1.68 (s, 12H) 1.84 (m, 2 H) 2.07 (m, 4 H)
2.29 (d, J=14.0 Hz, 2 H) 2.80 (d, J=5.0 Hz, 3 H) 2.82 (d, J=5.0 Hz,
3H) 3.11 (m, 2 H) 3.20 (m, 2 H) 3.40 (m, 2 H) 3.52 (d, J~14.0
Hz, 2 H) 4.67 (m, 1 H) 4.87 (m, 1 H) 4.89 (s, 4 H) 7.21 (dd,
J=8.8,2.3 Hz, 1H) 7.25 (dd, J=8.8,2.3 Hz, 1H) 7.45 (m, 2 H)
7.5-7.7 (m, 4 H) 9.90 (bs, 1 H) 9.97 (bs, 1 H) 10.93 (s, 2 H) 12-13
(bs, 2 H).

A33MIB01.2HCl | "HNMR (400 MHz, DMSO-dg): 5 ppm 1.3 (5, 9 H) 1.7 (5, 6 H) 2.8
(s,3H) 3.4 (m, 10 H) 4.9 (s, 2 H) 7.6 (s, 2 H) 8.1 (d, /=7.9 Hz, 2 H)
104 (s, 1 H) 11.0 (s, 1 H)

A34M1B01.HCI "H NMR (400 MHz, DMSO-dg): 8 ppm 1.3 (s, 9 H) 1.7 (5, 6 H) 1.9
(m, 4 H) 3.4 (m, 4 H) 4.9 (m, 1 H) 4.9 (5, 2 H) 7.0 (d, J=9.1 Hz, 2
H) 7.9 (d, /=9.0 Hz, 2 H) 10.6 (s, 1 H)

A35M1B01 "H NMR (400 MHz, DMSO-ds): 8 ppm 1.2 (s, 9 H) 1.6 (5, 6 H) 2.3

(s,3 H) 2.5 (m, 4 H) 3.1 (m, 2 H) 3.3 (m, 2 H) 4.8 (5, 2 H) 6.9 (d,
J=8.2Hz,2H) 7.9 (d, /~8.4 Hz, 2 H) 10.5 (s, 1 H) 12.3 (5, 1 H)

A36MI1B01 "H NMR (400 MHz, DMSO-dg): 5 ppm 1.2 (5, 9 H) 1.6 (5, 6 H) 2.1
(m, 2 H) 2.5 (t, /=8.0 Hz, 2 H) 3.9 (t, J<7.0 Hz, 2 H) 4.8 (5, 2 H) 7.8




(s, 1H) 12. 30(s, 1H)
NVR (400 MHz, DMSO- d6):
wWAaookps683725 (m 1 H) 3.80 (m 2 H) 4.55 (t,

| H 4.70 (

Sppm1l.64 (s, 6 H 1.97 (m

m 2 H 10.26 (s, 1H)12.28(s,1H) abD +24.7

aD +24.0 (c=1.00, MeOH) A13MLB14 1H

JPGT/BB2003/050942

(c=1.09, MOH) A32MLB14.HC1l 1H NWR (400 MHz, DMSO- d6):

(m xture of two conforners) S ppm1.68 (s, 12 H)
1.8-2.1 (m 10 H) 2.30 (d, J14.0 Hz, 2 H 2.80 (d,
J=5.0 Hz, 3 H 2.83 (d, J=5.0 Hz, 3 H 3.1-3.3 (m 4
H 3.45 (m 2 H 3.52 (d, J=14.0 Hz, 2 H 3.7-3.8 (m
4 H 4.56 (dd, J=7.0,6.0Hz, 2H) 4.66(m 11-1)
4,71,4.88(2 d,J=13Hz,4H) 4.87 (m 1H 7.21 (dd, J8.0,
23Hz 1H) 7.26 (dd, J=8.8,2.3 Hz, 1H) 7.46 (m 2 H
7.5-7.7 (m 4 H 9.89 (bs, 2 H 10.94 (s, 2 H 12-13
(bs, 2 M aD +17.4 (c=1.82, MeOH) A33MLB14.2HC1 'H NMR
(400 MHz, DMBO-d6): 5 ppm 1.7 (s, 3 H) 1.7 (s, 3 H)
2.0 WD 2004/ 056827 PCT/ EP2003/ 050942 66
.(.m 4I1—|) E.\ sgS(dﬁﬁBS&ﬁégrggg(d*)f—s’:’sﬁz (er)ZiBMs (P(H?‘i’zdﬁflﬁ) 95} 9
A37M;1B9_ 6 %d? "H NMR (400 MHz, DMSO-ds): 5ppm13(s 9H) 1.7 (s, 6 H) 4.1
J=7. 3Hz, 2H) &, 060 4578, 2Hr4.86; ihi@?@{%slﬁ){z‘llg}ﬁ@%(&,l'b aD
+14. 7 (c:169§ rﬁ%‘:l?% @g}l\ql%l%ﬁum? (400 Mz
DVBO- d6) B Bl 8 H 2 8
A38((~41B<|%1::|)|)2 ggd : MG _gllé:’)l_g 91#%7{}:"814)3@
m
H) 8. 0(m 2H) 6 39‘%4%91{531%)% %(I%Mélé‘( £8P 76 § 512
hydr ochl or | g 1351717)(dd; 5. QZ(OCH'ZJ.I ﬁ&lomqﬁ) AQH(WBSM 1H
(460—H bs 1098 (bs,
ASBHIZROT 7" 1 WWOW@P\V{W@@P&!%@?H”% . 9H) 234
(t, 1H), 3 @zzmszazmszcszammo@mma @31 {17.6 2h)1,
1L.87 (m 2Hy7 P thSos ¥ my 22 1Py (C71. 06, MCH)

A39M1B01 "H NMR (400 MHz, DMSO-d): 8 ppm 1.3 (s, 9 H) 1.7 (s, 6 H) 4.9
(s,2H) 7.5 (s, 1 H) 8.0 (d, /=7.3 Hz, 2 H) 8.05 (d, J=7.3 Hz, 2 H)
8.11 (s, 1 H) 11.0 (5, 1 H) 12.5 (s, 1 H)

A40M1B01 "H NMR (400 MHz, DMSO-ds): 8 ppm 1.2 (s, 9 H) 1.6 (s, 3 H) 4.9
(s, 2 H) 8.0 (d, J/=8.4 Hz, 2 H) 8.1 (d, J=8.5 Hz, 2 H) 11.2 (s, 1 H)
12.5 (s, 1 H)

A41M1B01 "H NMR (400 MHz, DMSO-d): 5 ppm 1.2 (s, 9 H) 1.7 (s, 6 H) 4.9
(s,2H) 7.7 (t, /=7.6 Hz, 1 H) 8.1 (d, /=7.6 Hz, 1 H) 8.3 (d, J=7.9
Hz,1H)8.4(s, 1H) 11.2 (s, 1 H) 12.5(s, 1 H)

A43M1BO01 "H NMR (400 MHz, DMSO-ds): & ppm 1.2 (s, 9 H) 1.7 (s, 6 H) 4.9
(s,2H) 7.3 (m, 2 H) 7.6 (m, 1 H) 7.7 (m, 1 H) 10.9 (s, 1 H) 12.4 (s,

1 H)

A44M1B01 "H NMR (400 MHz, DMSO-ds): & ppm 1.25 (s, 9 H) 1.68 (s, 6 H)

3.85 (s, 3 H) 4.88 (s, 2 H) 7.03 (m, 2 H) 8.01 (d, /=8.29 Hz, 2 H)
10.74 (s, 1 H) 12,40 (s, 1 H)

A45M1B01 "H NMR (400 MHz, DMSO-ds): 6 ppm 1.3 (s, 9 H) 1.7 (s, 6 H) 3.8
(s,3H) 4.9 (5,2 H) 7.2 (m, 1 H) 7.4 (m, 1 H) 7.6 (m, 2 H) 10.9 (s, 1
H) 12.5 (s, 1 H)

A46M1B01 "H NMR (400 MHz, DMSO-dg): 5 ppm 1.3 (s, 9 H) 1.7 (s, 6 H) 4.0




A12M1B21. HOO2H 1H NWVR (400 MHz, DMBO-d6): 5 ppm 0.9
(d, J=6.6 Hz, 6 H 1.2

WO 20036B25(m 2H) 1. 7(s, 6H) 2. 2(m 12H) 4. 7( s, 2H) 8. PCHER2003H50942
10.4 (s, 1H)12.3(s, 1H) A01IMLB21. HC1 1H NWVR (400 MHz,
DMSO-d6): (m xture of two confornmers) 6 ppml. 29(s, 3H)
1.38 (s,3H) 1.65(m2H) 1.70(s,3H) 1.73 (s,3H) 1.95
(d,J=14.0Hz,2H) 2.08 (m 2H) 2.46 (d, J=14.0 Hz, 2 H)

2.74 (d, J=5.0 Hz, 3 H 2.79 (d, J---5.0 Hz, 3 H) 2.87
(m 2 H 3.13 (m 2 H 3.3-3.5(m 4H) 4.86 (s, 4H)
7.35 (t, J=8.9 Hz, 4 H 8.09 (dd, J=8.9, 5.5 Hz, 4H)
9.5 (bs, 1 H 9.7 (bs, 1 H 11.01 (s, 1H 11.03 (s,
1H) 12-13( s,2H). AOLMLB22. HC1 1H NMR (400 MHz,
DMSO-d6): 6 ppm1.69 (s, 6 H 2.16 (m 6 H)

3.32(m 6H) 4. 89(s, 2H) 7. 364st , J=8. 66Hz, 2H) 8. 08( dd,

J=9.02, 5.49 Hz, 2 H 9.58 (s, | H 11.01 (s, 1 H
12.55 (s, | H A48MLB43 1H NMR (400 Mz, DI\/BOd6) 6
ppm 1. 16 ([, 3Im/a.4d@, Ha) 7. B(tlj)=74i=tz517Hj752 dOJ8.3H

594,00 (e drfof s Ay hes 6 0he (1Al

1H WO 20041’H56827 PCT/ EP2003/ 050942 67 Exanple 18

AN L~ ~ ;“ = _2
A47MZB§18 t‘etr zls 2 Cyds):'0 ppm 1. (9 b(s,0H)3.6

c] pyr azol - 3syA 5448 (s) Ly Disehz BH) 782 &, BE)WD.7 (s, 1 H) 12.3

3-[(4-fl uorg&e@zoyl ) am no] - 6, 6-di net hyl -5, 6-di hydr oplyr

rol o[ 3,4-cj zol e- 1(4H) - carboxyl ate hydrochl ori de
A4SVIOBGL g, 1. [3HMMIR)400iMHE IDMECddrBaiphalnis (§, 25I)H16)),(s,

o, 5 ea) i AEAIT6 B3 hg oD S 7 g 2

roomtemar@tﬂ(elﬁbﬂzlohm and t hen

A o B e B E el o B L o

was stirred. “\ery, ihH@hBO (soma)mm ((;I-}IZ{;IIZ.QWQ—HQO/ 10). The

0 v U i Y

ydrogencar

or gani ¢ phals® (magHaltls«ect @H)afn@(mj[ltﬂimm(sl,im H)m(ﬁllH)
concent rat l eS| due was di ssol ved i n net hanol
(16 M), treat wth TEA (2 nm, 14.3 mmol, 11 eq)

ASIMBOISt i rr ede‘HﬂRMOQM{zaDMS@bm:tS@pmem&mm.l.ﬁ(({m{) 2.0
(m, 4 H) 3.9 (m, 2 H) 4.4 (dd, /=8.2, 5.6 Hz, 1 H) 4.8 (s, 2 H) 10.1
(s, 1H)123(s,1 H)

A52M1B01.HCl1 'H NMR (400 MHz, DMSO-dg): 6 ppm 1.2 (s, 9 H)16(s,6H)1.9
(m, 4H) 2.6 (m, 1 H) 2.8 (m, 3 H) 3.0 (m, 2 H) 3.4 (m, 2 H) 4.8 (s,
2H)9.6(s,1H)10.6(s, 1 H) 12.4 (5, 1 H)

A53MIBO1 TH NMR (400 MHz, DMSO-dg): 5 ppm 1.2 (s, 9 H) 1.4 (m, 1 H) 1.5
(m, 1 H) 1.6 (s, 6 H) 1.7 (m, 2 H) 2.0 (s, 3 H) 2.6 (m, 2 H) 3.0 (&,
J=13.0 Hz, 1 H) 3.8 (d,J/=13.7 Hz, 1 H) 4.4 (d, /~12.9 Hz, 1 H) 4.8
(s, 2H) 104 (s, 1 H) 123 (s, 1 H)

A54M1B01 "H NMR (400 MHz, DMSO-dg): 5 12.52 (bs, 1H), 11.23 (s, 1H),
8.30 (m, 2H), 7.96 (m, 1H), 7.76 (m, 1H), 4.91 (bs, 2H), 1.69 (s,
6K, 1.25 (s, 9H).

AOIMIBO2 'H NMR (400 MHz, DMSO-dg):  ppm 1.65 (s, 6 H), 2.0 (m, 4 H)

3.79 (m, 2 H), 4.53 (t, 1 H), 4.83 (m, 2 H), 7.3 (m, 2 H), 8.05 (m, 2




WERED8Ee OH NHACH 90/ 10/ 2) .

CH2C12/ MeOH NHAOH 90/ 10/1). After evaporation, the
solid was purified by flash 15 chronmat ography (el uent:
The solid was treRCBEPW03/050942
dii sopropylether and filtered to afford 0.36 g of the
title conpound in 69%yield. ESI Ms: mz 400 (M#); 1H
NVR (400 MHz, DMSO-d6): S 12.48 (bs, 111), 10.97 (bs,
1H, 8.09 (m 211), 7.35 (m 21T), 4.75 (bs, 2H)

2.87 (m 2H), 2.40 (m 1H), 2.24 (s, 3H), 2.05 (m

2H), 1.67 (m 10H). 20 By working in an anal ogous
manner the foll ow ng conpound was prepared:

N-[ 5-[ (1- net hyl pi peridin-4-yl)carbonyl]-2,4,5,6-tetrah

ydropyrrol o [ 3, 4-c] pyrazol
spi rocycl opropan- 3-yl ]-4-fl uorobenzam de

398 (MVHH) ;
1H), 11.00
4.91 (s,

2H) ,

-6-

ES
1H NMR (400 M#z, DMSO-d6): S 12.20 (bs,
(s, 1H), 8.10 (m 2H), 7.36 (m 25 2H),

2.84 (m 2H), 2.40 (m 1H), 2.23 (m

MS: mz

5H), 2.0 (

"D, 2692 (s11 R 1248 (AL, 0.89 (m ZH) .- By

aaouS I mnnar  an bv—usi ng the nrnnnr

formula (I
in the fol
PCT/ EP2003

ing nma

t he af or enengé @i ediprro¢essw) Rrbds, Rirgnak (ﬁmq{hdﬁH?f

’?E%*”%Mflaﬁg}wwomp@ 1,53 (53 Hhi-60 Gid Wy

as report

il et e PSP b bs L 1 8 3

'2)550@,412[{) B (ﬁﬁB)H@ 1(N74¢(€)]1I\HIJBQB2 HClHJ H NI\/R ( 4

d

(4%

DO

\V/ AVIDUF
R 2
3.07 (m 2
411), 1.67
DVBO- d6) S
2. 74(m 4H)
H 7.59 (
2.32, 1.59

R e, RS e, B 26 D3y
1(h), 22) 45 (t, (Feb.6 B4, 1)H) 42. (&9 (mNHiH%H) 49.@4 (m
i PREQEE KL 2R W

ngwmlzm@maitﬁﬁwﬂ) 81 (s, 2 H 7.46 (m

b5 dodygdut, 1 H) 782 (ddd, 9=10.0

J79O 1.11 Hz, 1 H

ATIMIBY (s, |
MHz, DMVBO-
2. 74(m 4H)
7.53(m 1H)
NVR (400 M
1H), 7.75

E) NNIR (@9 MH7, DM36)-d A3 MHROR. (H0%6. 38 RN 40

PR 20 b TS e a8 ot 1
73. 802 HHit 93 48 56D5)611D. Hel ( B) 465 AQ4RNBO3 1
2.1 MBS0 ¢6) 6 12.48 (bs, 1H), 10.93 (s,

ap +24.0 (c=1.00, MeOH)

Al3M1B14

'H NMR (400 MHz, DMSO-dg): 6 ppm 1.64 (s, 6 H) 1.97 (m, 10 H)
3.25 (m, 1 H) 3.80 (m, 2 H) 4.55 (t, /~6.58 Hz, 1 H) 4.70 (m, 2 H)
10.26 (5, 1 H) 12.28 (5, 1 H)

op +24.7 (¢=1.09, MeOH)

A32M1B14.HCl

"H NMR (400 MHz, DMSO-ds): (mixture of two conformers) 5
ppm 1.68 (s, 12 H) 1.8-2.1 (m, 10 H) 2.30 (d, J=14.0 Hz, 2 H)
2.80 (d, /=5.0 Hz, 3 H) 2.83 (d, /=5.0 Hz, 3 H) 3.1-3.3 (m, 4 H)
3.45 (m, 2H) 3.52(d, /~14.0 Hz, 2 H) 3.7-3.8 (m, 4 H) 4.56 (dd,
J=1.0, 6.0 Hz, 2 H) 4.66 (m, 1 H) 4.71, 4.88 (2 d, J=13 Hz, 4 H)
4.87 (m, 1H) 7.21 (dd, J=8.0, 2.3 Hz, 1H) 7.26 (dd, J=8.8, 2.3 Hz,
1H) 7.46 (m, 2H) 7.5-7.7 (m, 4 H) 9.89 (bs, 2 H) 10.94 (5,2 H)
12-13 (bs, 2 H).

op +17.4 (c=1.02, MeOH)

A33M1B14.2HCI

"H NMR (400 MHz, DMSO-dg): 8 ppm 1.7 (s, 3 H) 1.7 (s, 3 H) 2.0




(m 111),
2.85 (m 2
W@ 20)1/0568257
DVBO- d6)
111), 7.72
3.46 (m 2
1H), 1.97

AO6M B03. HC1 1H NWR (400 MHz, DMSO- d6):

1H), 11.06
7.63 (m 2
2H), 2.75
(m 211),
DVBO- d6)
1H), 8.19
Hz), 4.83
(bd, 3H),

7.22 (m 1H), 4.75 (bs, 211),
2.21 (bs, 3H), 2.01 (m

7.40 (m 1H),
11), 2.38 (m 111),

(m 10H). AO05M B03. HC1 1H NVR ( 400PQEP2003/050942

6 12.6 (bs, 111), 11.19 (s, 1H),
(m 2H), 7.51 (m 111), 4.80 (bs,
11), 3.06 (m 2H), 2.76 (bd, 3H), 2.71 (m
(m 2H), 1.81 (m 211), 1.67 (s, 611).
612. 55 (bs,
(bs, 1H), 8.02 (m 211),
2H), 3.4 (m 2H), 3.01 (m
2.68 (m 111), 1.95 (m 2H), 1.84
6H). AO07MLBO3. HC1 1H NWVR (400 MHz,
1H), 11.25 (s, 1H), 9.50 (bs,
7669 Hz), 7.92 (d, 211, J 7.9
(s, 2H), 3.4 (m 2H), 3.01 (n1 2H), 2.78
2.75 (m 1H, 1.9 (m ZFD 1 8 (m 211),

9.49 (bs,
211),

(s, 1H), 9.66

11), 4.81 (s,
(bs, 3H),
1.67 (s,
S 12. 60 (bs,
(d, 211, J

1.67 (s, 6
6 ppm 11.3
Hz, 211),
(m 2H), 3
1.90 (m 4
1.69 (s, 6

~~

Him, 480 ARIEA 31) 217Gk, 1N

W
P53 37 @R f@%%f b3, li‘m CONE!

L7.3(Hy, 2 BLAY (d, Z=8/5HE, 2dT) 18BIYs, 1 BI) 690 (sm HiH) ,
1%g+%&%ké%g4 27 PCT/ EP2003/ 050942 69

1H NMR (400 MHz, DI\/BO d6)

A3IMIBM 52 (b
(m 1H), 7|
3.42 (m 2
2H), 1.82
(400 MHz,

S'H NMR (40D MBZ, DNSSO-dd)5 ppdh 150K, ({Ib)sz 1 H)3.81

s aateig mh st Thente a1d %l%aﬂim

(m, 1 2.7 (d, T=276 i | B HID.(4,A-1210BA3D T (ml#) NVR

; . " ~10. , 1H),
it §1§ &’% .Hﬁgz‘%d,ﬁﬁb {=d385‘i§t)1]@ 1362]%1’%1( ) 7 g
20 (as Wy@ropbdoride ki) +17.0 G51.08)MeQIB. 12, 2. 80 Hz,

, 0@)‘*92 9(er1.06HyleQH)= 6.

(e 7 oo 253 06 thes 2274
" BIR (409 Tz, PNISO-8:1 0/ 1225 (b, 9 1957405, LR
DVBQuIZE]D), 7.4 (b2 2P9) 4(%6 $m, ZED) 4.561(0) 1H8) 3(79 (m,14H),

22(;94 (EIFFI%62 65‘2 %E% llﬁ )(maa-{)rﬁzggj(mz}%z 22 (bs,

1.64

A12M1B21.HCOH

"H NMR (400 MHz, DMSO-dq): & ppm 0.9 (d, J=6.6 Hz, 6 H) 1.2
(s,3H) 1.5 (m, 2H) 1.7 (s, 6 H) 2.2 (m, 12 H) 4.7 (5, 2 H) 8.2 (s, 1
H) 10.4 (s, 1 H) 12.3 (s, 1 H)

A0IM1B21.HCI

"HNMR (400 MHz, DMSO-ds): (mixture of two conformers) 5
ppm 1.29 (s, 3H) 1.38 (5,3 H) 1.65 (m, 2H) 1.70 (s, 3 H) 1.73
(s,3H) 1.95(d, J=14.0 Hz, 2 H) 2.08 (m, 2 H) 2.46 (d, J=14.0
Hz, 2 H) 2.74 (d, J=5.0 Hz, 3 H) 2.79 (d,/=5.0 Hz, 3 H) 2.87 (m,
2H) 3.13 (m, 2H) 3.3-3.5 (m, 4 H) 4.86 (s, 4 H) 7.35 (t, /<8.9
Hz, 4 H) 8.09 (dd, /=8.9, 5.5 Hz, 4H) 9.5 (bs, 1 H) 9.7 (bs, 1 H)
11.01 (s, 1 H) 11.03 (s, 1 H) 12-13 (bs, 2 H).

AO0IMIB22HC1 | "H NMR (400 MHz, DMSO-ds):  ppm 1.69 (s, 6 H) 2.16 (m, 6 H)
3.32 (m, 6 H) 4.89 (s, 2 H) 7.36 (t, J=8.66 Hz, 2 H) 8.08 (dd,
J=9.02, 5.49 Hz, 2 H) 9.58 (s, 1 ) 11.01 (s, 1 H) 12.55 (s, 1 H)

A48MI1B43 "H NMR (400 MHz, DMSO-dg): 5 ppm 1.16 (t, /=7.13 Hz, 3 H)

1.57 (s, 6 H) 3.76 (s, 2 H) 4.00 (q, J=7.07 Hz, 2 H) 4.38 (s, 2 H)
7.48 (m, 3 H) 7.79 (s, 1 H) 7.87 (m, 3 H) 10.73 (5,1H) 12.32 (s, 1H)
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A12MLB03. HC1 1H NWVR (400 MHz, DMBO-d6): S 12.29 (s,
1H), 10.41 (bs, 1H), 9.57 (s, 1H), 4.71 (s, 2H), 3.46
W@ 2004856827 3. 07 (m 2H), 2.75 (bd, 311), 2.69 POT/ERIP3/050942
2.17 (d, 2H, J = 6.95 Hz), 2.04 (m 1H), 1.92 (m 4H),
1.67 (s, 611), 0.92 (d, 6H, J = 6.7 Hz). A13MIBO3 1H
NVR (400 MHz, DMSO-d6): S 12.29 (bs, 1H), 10.27 (s,
111), 4.69 (s, 211), 3.35 (m 1H), 2.87 (m 2H), 2.38
(m 1H), 2.24 (bs, 3H), 2.20 (m 6H), 2.07 (m 2H),
1.63 (m | OH). A13MLB03.HCL 1H NMR (400 MHz,
DVSO-d6) : 812.34 (bs, 1H), 10.30 (s, 1H), 9.48 (bs,
1H), 4.75 (s, 2H), 3.47 (m 2H), 3.31 (m 1H), 3.09
(m 2H), 2.75 (bd, 3H, 2.70 (m 1H), 2.23-1.76 (m
10H), 1.64 (s, 6H). A13MLB03. CH3SO3H 1H NMVR (400 NMHz,
DVSO-d6) : 812.33 (bs, 1Hy, 10.31 (s, 111), 9.21 (bs,
1H), 4.75 (s, 2H), 3.44 (m 2H), 3.24 (m 1H), 3.09
(m 2H), 2.78 (bd, 3H, 2.72 (m 111), 2.35 (s, 3H,
2.23-1.72 (m 10H), 1.64 (s, 6H). A14MLBO3 1H NMR (400
MHz, DMBO- d6): 812.3Q, (bs 10.72 (s, 1H), 4.63
(s, 2H), 2.86 (m 2H); (m 111), 2.23 (bs, 3H),
N-{656- @me(lm S-Kliynetlwlmﬂd(nﬂ-ylmrbon&l]63,5@6ﬂetriﬂal‘d)r0py®r07<ﬂ3,(1m
c]pyﬂ;ﬁ))}_g’_ﬁﬁl\ﬂh%% ;L,WR (400 MHz, DVMBO-d6): 5 12.30 (bs,
8.13 WO 2004/ 056827
Ethyp ‘Eﬁ%@sm@bﬁ@n@] 6:perlimethylshg-dillydropyrrao[Bicpyzeld- 1 (48D -

carbé%dyﬂatehy&ro@hl&md%@ 5 g,‘l 3;1%111§)l§ in &lﬂlaromgthﬁl@ iﬁﬁﬂl Wak gr}atedQ“nﬁlg

v prnkinge 3 mb & Rineh SGme TOENRGH56 oo 3
eq) @b sqoml feinperathi. 9)8 1( Bour,lénli) then! 168 tHyTpipdkilidnk-4-chsbBylic cid
hym%%%de {0 2@4 i% {qg Lvlrvg% g&p’:d 21%1%2&(0&]%1% gtagedzo%él%lght( m
(TLCt 1 CHCIZMEOH( $0/1B1 ]J)h,e fol@&on (a3 WakAgd, with6Ganfrbied 10dditn.
0 s L3 RS o i,
sulfate and cqngentratgd: Thei@sidg W dissolved inethaBol{06 (nt)d.reated with TEA
2 ml; 'laf34§mn]10211%1 H&B ;:ﬁ]dl)s éh %fél@ﬁt atZ%&c)(m tgla[i%mgrm ’élzllé'
CHz@MO%&WH( or l%ml)Aﬂemﬂmm 'the RNRR a0 Qurifled, by ﬂash

&%‘@pﬁﬁ)(elu&t 1@H24L@/M&§1/Ni-ﬂéﬁ{ 90;%/29 Ortfessoh& JvJa% tre§te§§~? g( d,
duso%rppylejhe.t ang[ étegé }o a ord 0 36 g of the tltle compound 1n 69% y1e1d
ESIMS: m/z 400 (MH+);

"H NMR (400 MHz, DMSO-d¢): 5 12.48 (bs, 1H), 10.97 (bs, 1H), 8.09 (m, 2H), 7.35 (m,
2H), 4.75 (bs, 2H), 2.87 (m, 2H), 2.40 (m, 1H), 2.24 (s, 3H), 2.05 (m, 2H), 1.67 (m, 10H).
By working in an analogous manner the following compound was prepared:
N-[5-[(1-methylpiperidin-4-yl)carbonyl]-2,4,5,6-tetrahydropyrrolo [3,4-c]pyrazol-6-
spirocyclopropan-3-yl]-4-fluorobenzamide

ESIMS: m/z 398 (MH+);

'H NMR (400 MHz, DMSO0-dg): 6 12.20 (bs, 1H), 11.00 (s, 1H), 8.10 (m, 2H), 7.36 (m,
2H), 4.91 (s, 2H), 2.84 (m, 2H), 2.40 (m, 1H), 2.23 (m, 5H), 2.0 (m, 2H), 1.65 (m, 4H),
0.89 (m, 2H).

By working in analogous manner and by using the proper starting mai:erial and any suitable
reactant, as per the aforementioned process, additional compounds of formula (Ta) and (Ib)

were also prepared, as reported in the following table IV
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J=1.6 H),

2.86 (m 211),

6.62 (dd, 111, J = 2.5 Hz),
2.38 (m 111), 2.22 (s,

m 211), 1.69 (m 1011). A22MLBO3PCHERNRS/050942
S 12.44 (bs, 111), 11.12 (s, 111),
8.09 (m 111), 8.03 (m 111), 7.75 (m
4.82 (bs, 2H), 2.84 (m 211),

311), 1.98 (m 211), 1.70 (m
612. 51 (bs,
8.07 (m 411),
2.86 (m 211), 2.38

1.69 (m |

S 12.11 (bs,
6.81 (m 111),

m 311),
2.19 (s,

8. 67
211),
2.02 (m 211),

(s, 111), (bs, 111),
4.80 (bs,
22 (s, 311),
s, 111), 7.19 (m 411),
4.29 (d, @H, J = 5.80 Hz), 2.85 (m

m 111), 2.30 (s, 311), 2.21 (s, 311),

1.63 (m 1011). A25ML BO3 'H NMVR (400

S 12.08 (bs, 111), 8.85 (s, 111), 7.30
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A05M1B03.HCI

"H NMR (400 MHz, DMSO-dg): 3 12.6 (bs, 1H), 11.19 (s, 1H), 9.49
(bs, 1H), 7.72 (m, 2H), 7.51 (m, 1H), 4.80 (bs, 2H), 3.46 (m, 2H),
3.06 (m, 2H), 2.76 (bd, 3H), 2.71 (m, 1H), 1.97 (m, 2H), 1.81 (m,
2H), 1.67 (s, 6H).

A06M1B03.HCl

"H NMR (400 MHz, DMSO-dg): § 12.55 (bs, 1H), 11.06 (s, 1H), 9.66
(bs, 1H), 8.02 (m, 2H), 7.63 (m, 2H), 4.81 (s, 2H), 3.4 (m, 2H), 3.01
(m, 2H), 2.75 (bs, 3H), 2.68 (m, 1H), 1.95 (m, 2H), 1.84 (m, 2H),
1.67 (s, 6H).

A07M1B03.HCI

'H NMR (400 MHz, DMSO-de):  12.60 (bs, 1H), 11.25 (s, 1H), 9.50
(bs, 1H), 8.19 (d, 2H, T = 7.9 Hz), 7.92 (d, 21, T = 7.9 Hz), 4.83 (s,
2H), 3.4 (m, 2H), 3.01 (m, 2H), 2.78 (bd, 3H), 2.75 (m, 1H), 1.9 (m,
2H), 1.8 (m, 2H), 1.67 (s, 6H).

A09M1B03.2HCI

1H NMR (400 MHz, DMSO-d6) 5 ppm 11.38 (s, 1H), 9.68 (s, 1H),
8.83 (d, J=6.22 Hz, 2H), 7.98 (d, /=6.22 Hz, 2H), 4.82 (s, 2H), 3.4

(m, 2H), 3.07 (m, 2H), 2.75 (bd, 3H), 2.69 (m, 1H), 1.90 (m, 4H),
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1.91 (m 4H) 2. 77(m
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9.32 (s, |

1.65 (s,

211)

10. 41 (s,6H) 12. 34(s, | H. AL3MD1BO04. HCL

S 1.

25 (t,

J7.32 Hz, 3 H)
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AIZWB@:I@ (d,

FENEB. (1490 MHz, DMSO-de): 5 12.29 (s, 1H), 10.41 (bs, 1H), 9.57
6H) 1. 00(s, 2 11 1 €, s A5) LoPEL Aot 2 vk /45 2.60
(m, TH), 2.17 (d, 2H, T = 6.95 Hz), 2.04 (m, 1), 1.92 (m, 4K), 1.67
(s, 6H0), 0.92 (4, 6H, T = 6.7 Hz).

A13M1B03 "H NMR (400 MHz, DMSO-dg): 6 12.29 (bs, 1H), 10.27 (s, 1H), 4.69
(s, 2H), 3.35 (m, 1H), 2.87 (m, 2H), 2.38 (m, 1H), 2.24 (bs, 3H), 2.20
(m, 6H), 2.07 (m, 2H), 1.63 (m, 10H).

Al13M1B03.HC1 "H NMR (400 MHz, DMSO0-de): 6 12.34 (bs, 1H), 10.30 (s, 1H), 9.48

(bs, 1H), 4.75 (s, 2H), 3.47 (m, 2H), 3.31 (m, 1H), 3.09 (m, 2H), 2.75
(bd, 3H), 2.70 (m, 1H), 2.23-1.76 (m, 10H), 1.64 (s, 6H).

A13M1B03.CH3SO;H

"H NMR (400 MHz, DMSO-dg): & 12.33 (bs, 1H), 10.31 (s, 1H), 9.21

(bs, 1H), 4.75 (s, 2H), 3.4 (m, 2H), 3.24 (m, 1H), 3.09 (m, 2H), 2.78
(bd, 3H), 2.72 (m, 1H), 2.35 (s, 3H), 2.23-1.72 (m, 10H), 1.64 (s, 6H).

A14M1B03

"H NMR (400 MHz, DMSO-ds): 5 12.30 (bs, 1H), 10.72 (s, 1H), 4.63
(s, 2H), 2.86 (m, 2H), 2.34 (m, 1H), 2.23 (bs, 3H), 2.04 (m, 2H), 1.83
(x, 1H), 1.63 (m, 10H), 0.79 (m, 4H).

A16M1B03

"H NMR (400 MHz, DMSO-dg): 5 12.30 (bs, 1H), 11.10 (s, 1H), 8.13
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AZIMIBG (m 1
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'den}é(:?osz@zs %Qﬁbsz}x; IJ_D:% 21%5 5 mié‘bggl flz 43 {&’):)
7.83 (4, iH, 1= 1.6 Hz), 6.62 (4d, 1H, T = 2.5 Hz), 4.47 (s, 28D, 2.86
(m, 2H), 2.38 (m, 1H), 2.22 (s, 3H), 2.03 (tn, 2H), 1.69 (m, 10H).

A22M1B03

'H NMR (400 MHz, DMSO-ds): 5 12.44 (bs, 1H), 11.12 (s, 1H), 8.25
(m, 1H), 8.09 (m, 1H), 8.03 (m, 1H), 7.75 (m, 1H), 7.60 (m, 3H), 4.82
(bs, 2H), 2.84 (m, 2H), 2.38 (m, 1H), 2.19 (s, 3H), 1.98 (m, 2H), 1.70
(m, 10H).

A23M1B03

"H NMR (400 MHz, DMSO-d): 8 12.51 (bs, 1H), 11.11 (5, 1H), 8.67

(bs, 1H), 8.07 (m, 4H), 7.66 (m, 2H), 4.80 (bs, 2H), 2.86 (m, 2H),
2.38 (m, 1H), 2.22 (s, 3H), 2.02 (m, 2H), 1.69 (m, 10H),

A24M1B03

"H NMR (400 MHz, DMSO-dg): 5 12.11 (bs, 1H), 8.82 (s, 1H), 7.19
(m, 4H), 6.81 (m, 1H), 4.61 (s, 2), 4.29 (d, 2H, T = 5.80 Hz), 2.85
(m, 2H), 2.33 (m, 1H), 2.30 (s, 3H), 2.21 (s, 3H), 2.03 (m, 2H), 1.63
(m, 10H).

A25M1B03

"H NMR (400 MHz, DMSO-ds): & 12.08 (bs, 1H), 8.85 (s, 1H), 7.30
(m, 5H), 6.91 (bs, 1H), 4.61 (s, 2H), 4.32 (d, 2H, J = 5.90 Hz), 2.86
(m, 2H), 2.35 (m, 1H), 2.30 (s, 3H), 2.05 (m, 2H), 1.63 (m, 10H).

A26M1B03

"H NMR (400 MHz, DMSO-d): 5 12.00 (bs, 1H), 8.67 (s, 1H), 6.45

S 0. 8PCT/EP2083/050942




(s, H12.36(s, 1H A14MLBO7 1H NVR (400 MHz, DMSO- d6):
Sppm0.72 (m 4 H 1.77 (s, 7 H
WQ@20805683H) 4. 39(s, 211) 6. 95(d, . =5. 00Hz, 1H) 7. 54PCT/BRBOHA50942
Hz, | H) 10. 69(s, 1H) 12. 37(s, 1H) A21MLBO7 1H NWVR (400 Mz,
DMSO-d6): S ppm 1.82 (s, 6 H 2.23 (s, 3 H 4.53 (s,
2 H 6.61 (s, 1 H 6.98 (d, .5.00 Hz, | H) 7.56 (d,
J=4.88 Hz, 1 H 7.82 (s, 1 H 7.96 (m 2 H) 8.10 (d,
J=7.44 Hz, 2 H) 8.64 (d, .2.44 Hz, | H 10.98 (s, 1
H 12.57 (s, 1 H A23MLBO7 1H NWVR (400 MHz, DMSO- d6):
Sppm1.83 (s, 6 H 2.23 (s, 3 H 4.57 (s, 2 H 6.98
(d, J=5.00 Hz, 1 H) 7.56 (d, J=4.88 Hz, 1 H 7.63 (m
2H) 8.01 (m 4H)8.63(m1l )11.07(s, 1H) 12.58(s, | H)
A25MLBO7 1H NMR (400 MHz, DVBO-d6): 6 ppm 1.76 (s, 6
H 2.19 (s, 3 H 4.26 (d, J=5.85 Hz, 2 H 4.36 (s, 2
H 6.86 (s, 1 H 6.95 (d, J=4.88 Hz, 1 H 7.22 (s, 3
H 7.32 (m 2 H 7.53 (d, J=4.88 Hz, 1 H 8.82 (s,
I'H) 1?- %g(? 1s, WD /MBS, CHLH. dﬂNRiIﬁQﬂSNﬂZzHWS@(ﬁGJ}% M9
ppm 1. s
(m 1H 6 9% %‘?1%&%2&@ é(mf%l%ﬁ%%%mws
2004/ 056827 | RGHDEP2003/ 050942 74 7.29 (m 1 H) 7.35
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AZ”}’fsmogl H A30N BYR G0 M TSGR S 2 Bk Hy P05 . FiR7 45
1.81 (s, 6 Hm.2HLZ.33gm, BIH).13 (@, 5H),631(IB,HH)64&KS,(2H)§89
J=5.00 Hz,
1= oo rp RSB Gl s Sy L@, p b og el
A28NIBOXHCL s, 1 I'HNMM(SMIBHZ IIMBORE: § LOIB (M;121), PRS®s0id), 4@
ppm 1. 73 (s
(s, 2 H 6. 88 %}ﬁ) %3?{%‘8&%5’7%&5@6 azgﬁ l?zémniﬁ
1.65 Hz, 1H) 167(m1388).7. 74(s, 1H) 7. 84(m 3H) 10. 74(s, 1H)
1S, 1 VRS(A00
AL oy (m r’!&l]ﬁ?ﬁ%g@% iﬁ{@b@ Gysen) ma%’;ro’ag(;, IED gﬂ)
1. 98('s, 3H) 2| (928, FH) ZImEBDT. SAHn, 2H), 4.76 (bs, 2H), 2.86 (m, 2H)
2.38 (m, 1H), 2.23 (bs, 3H), 2.03 (m, 2H), 1.67 (m, 10H).
A0IM1B04.HC1 'H NMR (400 MHz, DMSO-dg): 8 1.24 (t, J=7.32 Hz, 3 H) 1.69 (s, 6
H) 1.98 (mn, 4 H) 2.78 (m, 1 H) 3.09 (dd, J=7.32, 5.00 Hz, 4 H) 3.50
(d, /=11.71 Hz, 2 H) 4.80 (s, 2 H) 7.36 (t, J=8.78 Hz, 2 H) 8.09 (m, 2
H) 9.30 (s, 1 H) 11.01 (s, 1 H) 12.56 (s, 1 H).
A03M1B04.HCI "H NMR (400 MHz, DMSO-ds): 6 1.24 (t, /=7.32 Hz, 3 H) 1.69 (s, 6
H) 1.91 (m, 4 H) 2.77 (m, 1 H) 3.31 (m, 6 H) 4.80 (s, 2 H) 7.61 (m, 1
H) 7.91 (m, 1 H) 8.07 (m, 1 H) 9.24 (s, 1 H) 11.11 (s, 1 H) 12.59 (s,
H).
A12M01B04.HC1 "HNMR (400 MHz, DMSO-de): 6 0.92 (d, J=6.58 Hz, 6 H) 1.24 (t,
J=7.26 Hz, 3 H) 1.65 (s, 6 H) 1.88 (m, 4 H) 2.06 (m, 1 H) 2.17 (d,
J=7.07 Hz, 2 H) 2.70 (m, 1 H) 3.23 (m, 6 H) 4.72 (s, 2 H) 9.32 (s, 1
H) 10.41 (s, 1 H) 12.34 (s, 1 H).
A13MO1B04.HC1 "H NMR (400 MHz, DMSO-de): 6 1.25 (t, /=7.32 Hz, 3H) 1.65 (s, 6
H) 2.03 (m, 10 H) 2.77 (m, 1 H) 3.28 (m, 7 H) 4.75 (s, 2 H) 9.31 (s, 1
H) 10.30 (s, 1 H) 12.35 (s, 1 H).
A27M01B04.HC1 "H NMR (400 MHz, DMSO-dg): 5 1.24 (t, J=7.32 Hz, 3 H) 1.66 (s, 6
H) 1.89 (m, 4 H) 2.75 (s, 1 H) 3.18 (m, 6 H) 4.73 (s, 2 H) 6.80 (m, 1




3.00 (m I H 3.81 (d, J12.56 Hz, 1 H 4.35 (d, J12.07
Hz, 1 H 4.42 (s, 2 H 6.96 (d, J=5.00 Hz, 1 H 7.54
W(Qd(}04@5682’88 Hz, 1 H 10.45 (s, 1 H) 12.40 (s,PAT/EP2003/050942
A54MLBO7 1H NVMR (400 MHz, DMSO-d6): 6 ppm 1.82 (s, 6
H 2.22 (s, 3 H 4.53 (s, 2 H 6.97 (d, J=5.00 Hz, 1
H 7.56 (d, J=5.00 Hz, 1 H 7.72 (m 1 H 7.92 (m 1
H 8.24 (m 2 H 11.24 (s, | H 12.62 (s, 1 H
A31MJ B19. HC1 'H NWMR (400 MHz, DMSO-d6): S 1.80 (s, 6
H 2.07 (m 4 H 2.81 (m3H3.14(m4H4.75(m 1 H)
4.99 (s, 2H) 7.13 (m 2H) 7.20 (dd, .J-4.94, 3.84 Hz,
1H 7.63 (dd, J3.72, 0.79 Hz, 1 H 7.80 (d, J5.00
Hz, 1 H 802 (m 2 H 10.07 (m | H 10.86 (s, 1 H)
11.99 (s, 1H) A31M1B20. HC1 1H NWR (400 MHz, DMSO d6):
(m xture of two conforners) S ppm 1.63 (m 8 H) 1.67
(s, 12 H 1.86 (m 2 H 2.10 (m 4 H 2.28 (d,
J14.0Hz, 2H) 2.68(m 2H) 2.79(d, J=5.0Hz, 3H) 2.81(d,

J=5.0 Hz, 3[H)7)8 @ldd-~38.37,09s, ¢473H)z, B 6322(’@,J28W 695 B2, 1

35 1 g 0 e 3 S Bos by I daf
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2 1y ar0s |25 GPsotetd dgs Segoelnol) o o (a

AO3NHBORHEL , 2| By NMR 600 M SHMS)-d)15 Q8% Gn, 2HH) 0AL 24y B4 4.64 (5,

0 0 01 (o SERTEIE WA Mgt il 028576

(s, 6H) 2. 05( il HLHP2 (ddd, /=8.72, 4.27, 1.40 Hz, 1 H) 8.08 (ddd, J=11.52, 7.80,

ST e R e

Alzlgu’g%ﬁ@l 15 O(DMHZ V$O-As)H) 0.821(nf) 2 H) 093 {d 49 58166
(s, 6 H 1.8
2. 17( m 2H) 2 Qgé gb 0 fs}jén %%%Iz(’,(@l—})@.(%l %[%286 &{’nl }5 21ty @,
111) 4. 58( s, piH7-07 Hz, 2 H) 2.76 (m, 1 H) 3.36 (m, 5 H) 4.73 (s, 2H) 9.20 (s, 1

‘ H) 10.41 (s, 1 H) 12.35 (s, 1 H)

AI3MIB05.HCI 'H NMR (400 MHz, DMSO-ds): 5 0.82 (m, 2 H) 1.01 (s, 2 H) 1.65 (s,
6 H) 2.01 (m, 10 H) 2.78 (m, 1 H) 3.33 (m, 6 H) 4.77 (s, 2 H) 9.23 (s,
1H) 10.30 (s, 1 H) 12.25 (s, 1 H)

A2TMIB05.HCI "H NMR (400 MHz, DMSO-dg): 5 0.82 (q, J=6.87 Hz, 2 H) 1.00 (m,
2'H) 1.66 (s, 6 H) 1.88 (m, 4 H) 2.77 (m, 1 H) 3.40 (m, 5 H) 4.75 (s, 2
H) 6.81 (m, 1 H) 7.09 (ddd, J=8.11, 1.95, 0.79 Hz, 1 H) 7.32 (td,
J=8.20,7.01 Hz, 1 H) 7.52 (dt, J=11.77, 2.23 Hz, 1 H) 9.10 (s, 1 H)
9.17 (m, 1 H) 9.21 (s, 1 H) 12.99 (s, 1 H)

AOIMIBO06.HCI "H NMR (400 MHz, DMSO-dg): 5 1.68 (s, 6 H) 1.80 (m, 4 H) 2.81
(m, 1 H) 3.01 (m, 2 H) 3.38 (m, 2 H) 4.78 (s, 2 H) 7.36 (t, J=8.84 Hz,
2 H) 8.09 (dd, /=8.96, 5.43 Hz, 2 H) 8.35 (m, 1 H) 8.62 (d, J=9.88
Hz, 1 H) 11.00 (s, 1 H) 12.52 (5, 1 H)

A03MI1B06.HCI 'H NMR (400 MHz, DMSO-dg): & 1.68 (s, 6 H) 1.83 (m, 4 H) 2.80
(m, 1 H) 3.00 (m, 2 H) 3.37 (m, 2 H) 4.78 (s, 2 H) 7.61 (m, 1 H) 7.92
(m, 1 H) 8.07 (ddd, J=11.49, 7.83, 2.13 Hz, 1 H) 8.45 (m, 2 H) 11.11




10. 25 (s, 1H)
DVSO- d6): 6

wWd2084/086898 (m 1 H) 1.65 (s,

(d, .f==6.5
12.27 (s, 1
ppm 0. 13 (m
(s,6H)2.23 (
4.49 (s, 2H)
Hz, 2 H) 7.
A26MLB44 1H
H 0.47 (m
1.43 (m
3.04 (m
s, 1H) 12. 00(
ppm 0. 16 (

m 1H) 1. 70(s, 6H) 2. 28(d, J-

12.26(s, 1H) Al4MiB44 1H NWVR (400 MHz,
ppmO0.13 (m 2 H 0.44 (m 2 H 0.76 (m
6 H 1.81 (m 1 HCRERD03/050942
8 Hz, 2 H 4.51 (s, 2 H 10.69 (s, 1 H
H) A25MLB44 1H NMR (400 WVHz, DMSO d6):
2H 045 (m 2 H 0.9 (m 1 H 1.65
d, J=6. 46Hz, 2H) 4. 31 (d,. T--5.85 Hz, 2H)
6.89 (s, 1 H) 7.25 (m 1H)7.28(d,J=7.07
34 (m 2 H 883(s, 1 H 12.04 (s, 1 H)
NVR (400 MHz, DMSO-d6): 6 ppm 0.14 (m 2
2 H O87(t J=7.44 Hz, 3 H 1.00 (m |
2 H 1.64 (s, 6 H 2.23 (d, J=6.58 Hz, 2
2 H 4.48 (s, 2 H 6.43 (s, 111) 8.65
s, ) A30MLB#4 1H NWR (400 MHz, DWVBO- d6):
m 2 H) O47(m 2 H 1.02

.58 Hz, 2 H 4.65 (s, 2 H)

5

(
6
(
7.51 (m 2

H)IFDEQS’,((EHH) H) 8. 01 (d, J=7. 44 Fz, 2 H

N—12-46 AS4MLB44—3H - NMVR (/mn

1
AO“WW DVBO-
2004/ 056827

1.02(m11-1
8 (m 1H)
(s, 1H AO:

o) H NATE (i kﬁﬁ{f@w d: §priy LB Y5 4D 22145, 3D

bR SR BB N Pl

LK) BUS6 BH BVR (400 MHz, DNVBO- d6):

BET (sEPRDO.8¢ QDBARR Hz/OH) 7.16 (t, J<7.68 Hz, 1 H) 7. 35 t

6 ppm

R ]

4, 86(s 2H) 7,
12.48 (s, 1H)
0.61 (m 1
1.20 (m 1

#H’l‘ 58471 1 H)

e B E (7 ot
BD@HJ JHS.0HAD6.06 (HHH, J ~5(08),141921(6) -2319,§2_$0¥¢:|) i
R g B0

67(3 6 H)

O N2

A13M1E(ﬁs ZH)7
2. (s, 1

|sz DVBO- df
(d, J=5.85
(s, 6 H

1| AV

5188 6n, 3 §H2026h, 7 1) 2. 14 (i) 2 B) 280 (03 FL3.H§ (m, 1 H) 3
%44 @ Mule.8Pa(B5.06 HE)1 By sy (a3 53)1 11855

P o, A 6 LR (bl

(s, 1 H) 12.36 (s, 1 H)

A14M1B07

'H NMR (400 MHz, DMSO-dg): 8 ppm 0.72 (m, 4 H) 1.77 (s, 7 H)
2.18 (5,3 H) 4.39 (s, 2 H) 6.95 (d, /=5.00 Hz, 1 H) 7.54 (d, J=5.00
Hz, 1 H) 10.69 (s, 1 H) 12.37 (5, 1 H)

A21IM1B07

"H NMR (400 MHz, DMSO-dg): 8 ppm 1.82 (s, 6 H) 2.23 (s, 3 H)
4.53 (s, 2 H) 6.61 (s, 1 H) 6.98 (d, /=5.00 Hz, 1 H) 7.56 (d, J=4.88
Hz, 1 H) 7.82 (s, 1 H) 7.96 (m, 2 H) 8.10 (d, /=7.44 Hz, 2 H) 8.64 (d,
J=2.44 Hz, 1 H) 10.98 (s, 1 H) 12.57 (s, 1 H)

A23M1BO07

"H NMR (400 MHz, DMSO-ds): 5 ppm 1.83 (s, 6 H) 2.23 (s, 3 H)
4.57 (s, 2 H) 6.98 (d, /=5.00 Hz, 1 H) 7.56 (d, J=4.88 Hz, 1 H) 7.63
(m, 2 H) 8.01 (m, 4 H) 8.63 (m, 1 H) 11.07 (s, 1 H) 12.58 (s, 1 H)

A25M1B07

'H NMR (400 MHz, DMSO-dg): 8 ppm 1.76 (s, 6 H) 2.19 (s, 3 H)
4.26 (d, J=5.85 Hz, 2 H) 4.36 (s, 2 H) 6.86 (s, 1 H) 6.95 (d, J=4.88
Hz, 1 H) 7.22 (s, 3 H) 7.32 (m, 2 H) 7.53 (d, J=4.88 Hz, 1 H) 8.82 (s,
1H) 12.14 (s, 1 H)

A27M1B07

"H NMR (400 MHz, DMSO-dg): 8 ppm 1.79 (s, 6 H) 2.21 (s, 3 H)
4.44 (s, 2H) 6.78 (m, 1 H) 6.97 (d, /~4.88 Hz, 1 H) 7.07 (m, 1 H)




4.88 (s,
H 8.39 (m

WOWR4(0EB7 Mz,

H)

3.52(s, 2H) 4.
(dd, J8. 84,

H A48MLB47

6 H 2. .14 (s,

(s, 2 H 7.3
7.80 (m 3H)
NVR (400 MHz

;?35(m8H),3.
7.47 (m 2 H 7.70 (m

H 12.37 (s,
6 ppm 0. 87

2H 7.77 (m 1 H 7.96 (m 1 H

8.31 (d, 1
11.26 (s,IH)12.54(s,1H AQ MLB47 1H
6 ppm1.79 (s,

1H)
DVBO- d6) :

43(s,2H) 7. 26(t, J=8. 78Hz, 2H) 7. 38(m 4H) 7. 95
5.55 Hz, 2 H 10.90 (s, 1 H 12.50 (s, 1
1H NVR (400 MHz, DMBO-d6): 6 ppm 1.79 (s,
6 H 3.41 (s, 2 H 3.67 (s, 2H), 4.33
O(m 5H 7.45 (m 2 H 7.70 (m |
10.70 (s, 1 H 12.37 (s, 1 H A48MLB48 1H
DMSO-d6): 6 ppm 1.76 (s, 6 H 2.18 (s,

45(s, 2H) 3. 68(s, 2H), 4. 34(s, 2H) 7. 30( m 5H)
l74H) 7.81 (m 3 H) 10.70 (s, 1
1 H AOIMB50 1H NMR (400 MHz, DMSO- d6):
t, J=7.44 Hz, 3 H 1.49 (m 2H) 168(s

3

6H) 2.27(t,
8.04 (m 2 |
' H NMR (400

MQ(D@E%)

|F29 (B8 Wz, 352tiﬂ) 1 H) $.45 (ds./=5DoMHz/ 1 13539 054’%11 0

12.43 (s, |
6 ppm 0.93 (t, J744Hz 3

A30MIIB07 56 (m
1.68(s, 6H) 2.
2004/ 056827
7.75 (m 1 K
1H NMR (400
H_1.55 (m

2HINMR (400 MHz, DMSO-de): 8 ppm 1.81 (s, 6 H) 2.22 (s, 3H)

o BB R iy 2 T

y.56 O, $65.003z, LHNY.91.@, 477.3¢ 33z, AH}H0.9248, 3 V) B> 85

% DVMSO-d6): 6 ppm 0.93 (t, J=7.38 Hz, 3
M) 64(s.6H) 1.80(m 1 H 1.93(m 111)

A48MIBY7 (m 2H)
Hz, 2H) 3. 23(

"2 NMR (400MPI) MEG-dt); Ippar 1. 3:8(s 6H)2.13 (s, 3 H)

H  AL4MLB50 Hr%ﬁﬁﬁh%so‘%%o %f\%éﬁ'féé% Hzd *é?rﬂ%dd‘gz 8(‘?]

J=1.95 Hz, 4185 Hg 19D 7.47t(m, IEY7.38(sHED T84, 1 HP 20. T4, 12H)
H 1.64 (s, chE®e (m 1 H 2.24 (t,
17 38Hz 2H) 4 55(5 2 10. 70 (s, 1H) 12.27 (s, 1H)
A53MIBWLB50 1H MI/NWGOQMHZ DB dbppm B34iomt 61) 940 (b, 1 H)
1-60(s, ot 2] 30 (T I SEA 985 S 60255 (g 1)
7.60 (m 1 45‘0 (np1 H)g, 81&%@@@% 1 ) 45 (109207 Bz, 1H)H)
12.46 (s, | |akd(s,2H)6.96 (d,/=5.00 Hz, 1 H) 7.54 (d, J=4.88 Hz, 1 H) 10.45
(s, 1H) 12.40 (s, 1 H)
A54M1B07 "H NMR (400 MHz, DMSO-d): 5 ppm 1.82 (s, 6 H) 2.22 (s, 3 H)
4.53 (s,2 H) 6.97 (d, J=5.00 Hz, 1 H) 7.56 (d, J=5.00 Hz, 1 H) 7.72
(m, 1 H) 7.91 (m, 1 H) 8.24 (m, 2 H) 11.24 (5, 1 H) 12.62 (s, 1 H)
A31MO01B19.HCI "H NMR (400 MHz, DMSO-ds): & 1.80 (s, 6 H) 2.07 (m, 4 H) 2.81
(m, 3 H) 3.14 (m, 4 H) 4.75 (m, 1 H) 4.9 (s, 2 H) 7.13 (m, 2 H) 7.20
(dd, J=4.94, 3.84 Hz, 1 H) 7.63 (dd, /=3.72, 0.79 Hz, 1 H) 7.80 (d,
J=5.00 Hz, 1 H) 8.02 (m, 2 H) 10.07 (m, 1 H) 10.86 (s, 1 F) 11.99 (s,
1 H)
A31M1B20.HC1 'H NMR (400 MHz, DMSO-dg): (mixture of two conformers) & ppm
1.63 (m, 8 H) 1.67 (5, 12 H) 1.86 (m, 2 H) 2.10 (m, 4 H) 2.28 (d,
J=14.0Hz,2H) 2.68 (m,2H) 2.79(d,J=5.0Hz,3 H) 2.81(d,
J=5.0Hz,3H) ) 3.1-3.3 (m, 4H) 3.46 (m, 2H) 3.52 (d, /=14.0
Hz, 2 H) 3.90 (m, 8 H) 4.68 (m, 1 H) 4.76 (m, 4 H) 4.89 (m, 1 H)
7.11(d, J=8.9Hz, 2 H) 7.14 (d,]=8.9Hz, 2H) 8.01 (d, J=8.9 Hz,

6 H) 2PCBEPR)3/G50942




A54MLB50 1H NVR (400 MHz, DMSO-d6): 6 ppm 0.94 (t,
J=7.44 Hz, 3 H 1.57 (m 2H) 1.69 (s, 6 H 2.29 (t,
wQ 2004888z, 2H)4.70(s,2H) 8.31 (m 4 H) 11.25PCEHEPIbH/050942
12.53 (s, 1H) A04MLB51 1H NWR (400 MHz, DMSO-d6): 6
ppm1.68 (s, 6 H 2.03 (m 2 H 3.27(m
1H) 3. 73(m 3H) 3. 93(t,J=8.11 Hz, 1H4.76(m2H) 7.21 (m
Il H 7.39 (m 1 H 7.74 (m 1 H 10.90 (s, 1 H 12.49
(s, 1 H A12MIB51 1H NMVR (400 MHz, DMBO-d6): 6 ppm
0.92 (d, J6.58 Hz, 6 H 1.65
(s,6H)2.03(m3H)2.17(d,J7.07Hz, 2H) 3. 21(m I H) 3. 73(m 3
H 3.91 (t, J8.11 Hz, 1 H 4.66 (m 2 H 10.38 (s, |
H 12.30 (s, 1 H) A13MIB51 1H NWR (400 MHz, DMSO d6):
6 ppm1.65 (s, 6 H 1.80 (m 1 H)
1.96(m 3H) 2. 07(m 2H) 2. 196m 2H) 3. 26( m 2H) 3. 74(m 311)
3.92 (t, J8.11 Hz, 1 H 4.70 (m 2 H) 10.27 (s, | H)
12.29 (s, 1 H A14MiB51 1H NMVR (400 Mz, DMSO-d6): 6

ppm 0 78 (m 241 H.031(d04-8.0 1z, BHJ)10. 01(&32([1311031&% ZHPl

390 (¢t J=8_05

A33 MEBZ"‘H‘?E 4 ‘J%W@Wii@hﬁé 8 5P2mH'5 85, 580 eés (46 PD
WO 2004/ 0568270 RGT/HEP280E] DEPI$2-8 38, A0 MG

(74207'\’5'; ( ﬂ@gzﬂ{@ 16’?@020121‘}5}6{&62%1{)2?&686%% 7 sm ?I) 15,607

ACLMLB53 1H| ®hR K4 0001k, )DVBO- d6) : 6 ppm 1.82 (s, 6

AR S B SR GoopTe TSO-4a e & 1 A Rg 44 608D
(Di/IS N gg _12830;93@111-96.5&@141\«358011@, NKIR1.66 06 M205 (m, 1 H)
7.15(m 1H 7 g?ﬂ%ﬁ%ﬂ@%ﬁ(%%é’“’%g(sénﬁ?@w&((?nzfpom35
10. 93 (s, 15A(@IH212622((,Q,1D1 H) A48MIB53 1H NVR (400

TA13NTRas DVBO-T S ) ey Sy S | B 8 5 )

AMIB T or 7] PR NI DMSO-ac): & ont0. By 210 6.47 2 )

7.80 (m 3 H-OL@, 76D (166 (s16 H) 1.80(w43 H) 92 TmH) HYE08Vih, BE3

1H NVR (400| Mz, DMFD6 8, =216 T §35 b5 1 15 4l (2 85

, 2
(s g 10.25 (s, 1 H) 12.26 (s, 1 H)

Al4M1B44 "H NMR (400 MHz, DMSO-dg):  ppm 0.13 (m, 2 H) 0.4 (m, 2 H)
0.76 (m, 4 H) 0.98 (m, 1 H) 1.65 (s, 6 H) 1.81 (m, 1 H) 2.22 (d,
J=6.58 Hz, 2 H) 4.51 (5, 2 H) 10.69 (s, 1 H) 12.27 (s, 1 H)

A25M1B44 "H NMR (400 MHz, DMSO-ds): 8 ppm 0.13 (m, 2 H) 0.45 (m, 2 H)
0.99 (m, 1 H) 1.65 (s, 6 H) 2.23 (d, J=6.46 Hz, 2 H) 4.31 (d, J=5.85
Hz, 2 H) 4.49 (s, 2 H) 6.89 (s, 1 H) 7.25 (m, 1 H) 7.28 (d, J/=7.07 Hz,
2 H) 7.34 (m, 2 H) 8.83 (s, 1 H) 12.04 (s, 1 H)

A26M1B44 "H NMR (400 MHz, DMSO-ds): 8 ppm 0.14 (m, 2 H) 0.47 (m, 2 H)
0.87 (t, J=7.44 Hz, 3 H) 1.00 (m, 1 F) 1.43 (m, 2 H) 1.64 (s, 6 H)
2.23 (d, /=6.58 Hz, 2 H) 3.04 (m, 2 H) 4.48 (s, 2 H) 6.43 (s, 1 H) 8.65
(s, 1 H) 12.00 (s, 1 K)

A30M1B44 "H NMR (400 MHz, DMSO-dg): 8 ppm 0.16 (m, 2 H) 0.47 (m, 2 H)
1.02 (m, 1 H) 1.70 (s, 6 H) 2.28 (d, J=6.58 Hz, 2 H) 4.65 (s, 2 H) 7.51
(m, 2 H) 7.59 (m, 1 H) 8.01 (d, J=7.44 Hz, 2 H) 10.91 (s, 1 H) 12.46
(s, 1 H)

AS4M1B44 "H NMR (400 MHz, DMSO-ds): 6 ppm 0.16 (m, 2 H) 0.47 (m, 2 H)




7.28 (m 2 H 7.59 (m 1 H 7.727 (m 1 H 7.92 (m
111) 8.21 (m 1 H 8.29 (m 111) 11.26 (s, 1 H 12.68
W@ 2004/05ddp7 AOLMLB54 1H NMVR (400 MHz, DMSO d6): BCPPP2003/050942
1.81 (s, 6 H 4.43 (s, 2 H
7.24(m 2H) 7. 42(m 2H) 7. 63(d, J=8. 26 Hz, 2H)7.87(d, J=8. 26
Hz, 2 H 7.95 (m 2 H 10.93 (s, 1 H 12.62 (s, 1 H
A48MLB54 1H NWVR (400 MHz, DVSO-d6): 6 ppm 1.77 (s, 6
H 3.69 (s, 2 H 4.33 (s, 2 H 7.32-7.89 (m 13 H)
10.75 (s, 1 H) 12.41 (s, 1 H AQLM2B0O3 1H NWVR (400
MHz, DMSO-d6): S 12.20 (bs, 1H), 11.00 (s, 1H), 8.10
(m 2H), 7.36 (m 2H), 4.91 (s, 2H), 2.84 (m 2H), 2.4
(m 1H), 2.23 (m 511), 2.0 (m 2H), 1.65 (m 4H),
0.89 (m 2H). A02M2B03 1H NMR (400 MHz, DMBO-d6): 6
12.28 (bs, 111), 11.08 (®», 1H), 7.88 (m 2H), 7.51
(m 2H), 4.92 (s, 2H), 2.84 (m 2H), 2.41 (m 1H)),
2.25 (m 5H), 2.05 (m 2H), 1.68 (m 4H), 0.91 (m
211). A04M23@32@1%704@@%1&8(@%&&12@435?@2% 10738

111), 10.91 7

(m : 1H), 4. Y 1;1@7’2‘%51)(’” gﬂ% (W %?252(1314{8](2#?
A041§1I1_|)B46 g m892|—r 1HEl\dl§6(4Q(BWI?‘ﬂ)l\ﬁS(1—d@15ﬁﬂmP0 Hin, 2565094

79 AO5MPBO3 Tﬁ?@%‘? fgﬁ %a& 9%%%3@86?{(‘%’11%%31 ‘{6((?3§H)

1H), 11.16(s4 sa@szms(m m)meﬂm, 1A)F176((m 1 A90.894s,9 1)

(s, 2H). 2.7 235 (m 1H), 2.25 (m 2H),
2 17 (s 3H?2£1%c}2}ﬁ)m 1.65 (m _4H). 0.90 (m

A30MF—§45 AO6MRBO MMWNM@G)M&Q ds) DIVip: @6I) (m, 6 H). B.96 b, (119),
1H), 11.06 -, 91
(& ory 05 b1 AP Do &1 L5806 4 i g
2.0 (m 2H) 4576521(1)11514H)2Hﬂ)78@(néth)21)Z)(d,J#D(ﬁl\HBOH)1H
NVR (400 1 O (b 1 11. 25
1H) (R 90%10%%@3%@ ?Hf’ ( S4 9|A_,|)(s 2H) . (3 95

ASANIRRASo L) 2. %Iw(mwmzmoamsmqmnmmwmlm

1.73 (m 4 119%1,9}—5(8%1_“31&9 q’%‘?%i@l%%%’?w

DVSO- d6): 6
1H), 7.87 ( 881¢so2mﬂ721m( hH)’in(m 4 ¥88.3( &4, 128,39 Pm.3X)
(m 2H), 2.Bn 2(}6((%1111-%1?)545%11%? (m 5H), 1.9 (m 2H),
AOIMiB47 "H NMR (400 MHz, DMSO-d): 8 ppm 1.79 (s, 6 H) 2.23 (s, 6 H)
3.52 (s, 2 H) 4.43 (s, 2 H) 7.26 (t, /~8.78 Hz, 2 H) 7.38 (m, 4 H) 7.95
(dd, J=8.84, 5.55 Hz, 2 H) 10.90 (s, 1 H) 12.50 (s, 1 H)
A48M1B47 "H NMR (400 MHz, DMSO-ds): 8 ppm 1.79 (s, 6 H) 2.14 (s, 6 H)
3.41 (s, 2 H) 3.67 (s, 2H), 4.33 (5, 2 H) 7.30 (m, 5 H) 7.45 (m, 2 H)
7.70 (m, 1 H) 7.80 (m, 3 H) 10.70 (s, 1 H) 12.37 (s, 1 )
A48M1B48 "H NMR (400 MHz, DMSO-ds): 5 ppm 1.76 (s, 6 H) 2.18 (s, 3 H)
2.35 (m, 8H), 3.45 (s, 2 H) 3.68 (s, 2H), 4.34 (s, 2 H) 7.30 (m, 5 H)
7.47 (m, 2 H) 7.70 (m, 1 H) 7.81 (m, 3 H) 10.70 (s, 1 F) 12.37 (s, 1
H)
AOIM1B50 "H NMR (400 MHz, DMSO-d): & ppm 0.87 (t, J=7.44 Hz, 3 H) 1.49
(m, 2 H) 1.68 (s, 6 H) 2.27 (t, J/=7.38 Hz, 2 H) 4.64 (s, 2 H) 7.30 (m, 2
H) 8.04 (m, 2 H) 10.92 (s, 1 H) 12.43 (s, 1 H)
A04M1B50 "H NMR (400 MHz, DMSO-dq): & ppm 0.93 (t, J=7.44 Hz, 3 H) 1.56
(m, 2 H) 1.68 (s, 6 H) 2.28 (t, J=7.38 Hz, 2 H) 4.68 (s, 2 H) 7.22 (m, 1




All MB0O3 1H NMR (400 MHz, DMSO- d6): 612.22 (bs, 1H),
10.81 (s, 1H), 8.45 (m 1H), 7.69 (m 2H), 4.90 (s,
wQReog/02882 (m 2H), 2.37 (m 1H), 2.24 (m 2HCT/EPZ83/050942
(m 3H), 1.93 (m 2H), 1.66 (m 4H), 0.89 (m 211).
A12MeB03 'H NWMR (400 MHz, DMSO-d6): 612.06 (bs, 111),
10.04 (s, 1H), 4.82 (s, 2H), 2.85 (m 2H), 2.34 (m
1H, 2.22 (m 7H), 2.05 (m 311), 1.65 (m 4H), 0.93
(d, 6H, J = 6.58Hz), 0.85 (m 2H). A13M2B03 1H NMR
(400 MHz, DMSO-d6): 6 12.04 (bs, 1H), 10.08 (s, 1H),
4.85 (s, 2H), 3.25 (m 1H), 2.85 (m 2H), 2.39 (m
1H), 2.25-1.75 (m 13H), 1.67 (m 4H), 0.85 (m 2H).
A19M2B03 'H NWR (400 MHz, DVSO-d6): 6 12.24 (bs, 1H),
10.84 (s, 1H), 7.94 (m 111), 7.51 (m 1H), 6.70 (m
1H), 4.88 (s, 2H), 2.851m 2H), 2.40 (m 1H), 2.22
(m 5H), 2.01 (m 2H), 1.67 (m 4H), 0.89 (m 211).
A38M2B03 1H NMR (400 MHz, DWVBO-d6): 612.21 (bs, 1H),

10 81(s 1H) }1)746@1 1(}1}1778*(&,1111‘)11)838((§n1}ﬂ3h&47(£ 19121‘) gs

ATSHS0, 5 T RO g Mty TS ) @mmoaséefmﬁmmlss
22925 gLnS 2 H(m, 2A91NRRBO 4 1) L 3DIR 1 ¥ PO 2004/0 @)}92@8
PCT/ EP2003/ i)%&éﬁ %8‘ % 5%38]2% H§3 %%(‘%ﬁﬁﬁ)élﬁ)‘ (5. 3 H9 10245,
2H), 2.95 ("THHZH'BZ7(3,14H)(m 3H) 2 24 (m 2H) 1.95

A14%E?\$EBO4 "H m&’%ﬁ%ﬁ%ﬁ%@dﬁm@ﬁ@ %‘9(”5’% 4991
ﬁl) 074(31 (1I-|ItJ7385[z(3|mi),1ﬁl-@n,ZFI)B&(sIHH)li‘BZ(ém?Mﬁ%(zg(st
(m 2H). 1. 95_7(25!2[{22%‘?914@52%12”72&8 %‘ilggj{is 0. 90

Asomgssoz Iil)l N Aotthmm (460 N;IHR HMmdM'%ppnmmt ,06).44 152,320 237

s, ,
(7. 22 (m 1H] 8“%]}@? ?i %%%zgoé 3%%4&2‘3&5%#‘”’2
3H), 2.24 (260 m,1H3.00 o, S0, Hz 2 65 1.9 (sAT)12.45 (0

(t, 3H), 0.88 (m 2H). AO5M2B04 'H NMVR (400 Mz,
DMVGO-d6): S|12.31 (bs, 1H). 11. 16(s. 1H) ., 7.75 (m

ASAMIB50 7. 54 ( piH NMR, (400 Gz, [BSQ-HY); 5 Do (n/=2H) Lz, 3 135.57
(M 3H). 2. 28, 2 1) 1.69 (s, 6 H) 2.29 (t, J=7.38 Hz, 2 H) 470 (s, 2 H) 8.31 (m, 4
H) 11.25 (s, 1 H) 12.53 (s, 1 H)

A04MIB51 "H NMR (400 MHz, DMSO-dg): 5 ppm 1.68 (s, 6 H) 2.03 (m, 2 H)
3.27 (m, 1 H) 3.73 (m, 3 H) 3.93 (t, /=8.11 Hz, 1 H) 4.76 (m, 2 H)
7.21 (m, 1 H) 7.39 (m, 1 H) 7.74 (m, 1 H) 10.90 (s, 1 H) 12.49 (s, 1
H) .

AI2MIB51 "H NMR (400 MHz, DMSO-ds): 5 ppm 0.92 (d, J=6.58 Hz, 6 H) 1.65
(s, 6 H) 2.03 (m, 3 H) 2.17 (d, J=7.07 Hz, 2 H) 3.21 (m, 1 H) 3.73 (m,
3 H)3.91 (t, J=8.11 Hz, 1 H) 4.66 (m, 2 H) 10.38 (5, 1 H) 12.30 (s, 1
H)

AI3MIB51 "H NMR (400 MHz, DMSO-dg): 5 ppm 1.65 (s, 6 H) 1.80 (m, 1 H)
1.96 (m, 3 H) 2.07 (m, 2 H) 2.19 (m, 2 H) 3.26 (m, 2 H) 3.74 (m, 3 H)
3.92 (t,/=8.11 Hz, 1 H) 4.70 (m, 2 H) 10.27 (s, 1 H) 12.29 (s, 1 H)

Al4MIB51 "H NMR (400 MHz, DMSO-ds): 5 ppm 0.78 (m, 4 H) 1.64 (s, 6 H)
1.83 (m, 1 H) 2.01 (m, 2 H) 3.20 (m, 1 H) 3.72 (m, 3 H) 3.90 (¢,
J=8.05 Hz, 1 H) 4.64 (m, 2 H) 10.71 (s, 1 H) 12.29 (s, 1 H)




(m 2H), 1.92 (m 2H), 1.65 (m 4H), 1.01 (t, 3H),
0.90 (m 2H). A06M2B04 1H NWMR (400 Mz, DMSO-d6): S
wa 200255485, 1H), 11.05 (s, 1H), 8.03 (m 2H),PCT/BP103/050942

2H), 4.91 (s, 2H), 2.90 (m 211), 2.45-2.20 (m 5H),
1.85 (m 2H), 1.67 (m 4H), 1.02 (t, 3H), 0.89 (m
2H). A07M2B04 1H NMR (400 MHz, DMBSO d6): 612.31 (bs,
1H), 11.34 (s, 1H), 8.20 (m 2H), 7.91 (m 2H), 4.95
(s, 2H), 3.15-1.5 (m 13H), 1.06 (t, 3H, 0.91 (m
2H) . ALOWRBOX 'H NMR (400 MHz, DMSO-d6): 6 12.25 (bs,
1H), 11.04 (s, 1H), 8.15 (m 111), 7.88 (m 1H), 7.22
(m 1H), 4.89 (s, 2H), 2.92 (m 2H), 2.45- 2.20 (m
5H), 1.9 (m 2H), 1.65 (m 4H), 1.01 (t, 3H), 0.89 (m
2H). Al 1 MB04 1H NVR (400 MHz, DMSO-d6): 612.22 (bs,
1H), 10.81 (s, 1H), 8.4618 (m 1H), 7.69 (m 2H), 4.90
(s, 2H), 2.92 (m 2H), 2.34 (m 3H), 2.25 (m 2H),
1.92 (m 2H), 1.65 (m 411), 1.01 (t, 3H), 0.89 (m

AOIRIHB52 AL3VEB

ZHNMR\{WR)M@QDMQ@% mﬁ@l D) (s (ﬁb&@”(s,@l—%

1H), 10.27
2.45-1.75 ( ’7217 (m, 9_LH)6’§ 9@55? 1@|)F1g5‘i(80bﬂlt 3H) 0. 85
AOI¥IIB52H) . AlM@BQﬂ{ (4bd) MR mmg@dw 4 B 2185
(bs, 1H), 10 gésH)l 79 WD 2004/
PCT/ EP2003/ )%6@ d27(w, H)27|=-’f)4 (mzﬂls%”(@ﬁ« HM?S (m FB 10034,
31-1), 2.21 qm)m@(s,m)sg (m 311), 1.62 (m 4H),
8-09 {+ 34 2 ALONRRO4—1H NVR (400 Mz, |
AO%%% 67| TENR i VS G a o) 54 sy I Ao, 20
( 2Z|) 512( IV 146,11 16 701 (lﬁm H)17('B4, (%1&&72&&22&) 76%3)971 H)
m y m m
1.68 (m_4H] 9"%3(@2“%%%6%@ %ﬁ% (m 2H). A38MRBO4 1H
A4SMMBSY 400 VHZ 'H DMBQMOIGYHz, ammag a{m 173+, 6 H3B.8% 3. 1)
1H), 7.66 0 3, 86
( s 6H), 2. agb? 6?1@ '%Zlg (gl é@ %glgf& 1%91972@5“ _EDF%ZI
1.66 ( 173@(15) ,3HD1(M5(811HBH)45(9133 (m 2H)
AS‘”W%K oy R MRS S e (5 CAIp A% o3 Thy
3 00 (7226, 2 B 749 (o0 FYTAD1, (21 BH7.9% @, 14518.21 i H)
( m '5H), 0.8, B, 135 128 3Perf B es 1)
AOIMIB54 TH NMR (400 MHz, DMSO-dg): 6 ppm 1.81 (s, 6 H) 4.43 (s, 2 1)
7.24 (m, 2 H) 7.42 (m, 2 H) 7.63 (d, /=8.26 Hz, 2 H) 7.87 (d, /=8.26
Hz, 2 H) 7.95 (m, 2 H) 10.93 (s, 1 H) 12.62 (s, 1 F)
A48MIB54 TH NMR (400 MHz, DMSO-ds):  ppm 1.77 (s, 6 H) 3.69 (5, 2 H)
4.33 (s, 2 H) 7.32-7.89 (m, 13 H) 10.75 (s, 1 H) 12.41 (s, 1 H)
AOIMZBO3 TH NMR (400 MHz, DMSO-dg): 6 12.20 (bs, 1H), 11.00 (s, 1H), 8.10
(w, 2H), 7.36 (m, 2H), 4.91 (s, 2H), 2.84 (m, 2H), 2.4 (m, 1H), 2.23
(m, 5H), 2.0 (m, 2H), 1.65 (m, 4H), 0.89 (m, 2H).
A02M2BO03 "H NMR (400 MHz, DMSO-dg): 8 12.28 (bs, 1H), 11.08 (s, 1H), 7.83
(m, 2H), 7.51 (m, 2H), 4.92 (s, 2H), 2.84 (m, 2H), 2.41 (m, 1H), 2.25
(m, SH), 2.05 (m, 2H), 1.68 (m, 4H), 0.91 (m, 2H).
A04M2BO3 TH NMR (400 MHz, DMSO-dg): 6 12.24 (bs, 1H), 10.91(s, 1), 7.75
(m, 1H), 7.41 (m, 1H), 7.22 (m, 1H), 4.91 (s, 2H), 2.79 (m, 2H), 2.34
(m, 1H), 2.24 (m, 2H), 2.16 (s, 3H), 1.91 (m, 2H), 1.65 (m, 4HD), 0.89
(m, 2H).




AO6M2BO5 1H NMVR (400 MHz, DVBO-d6): 6 12.3 (bs, 111),

11.06 (s, 1H, 8.05 (m 2H), 7.6 (m 2H), 4.92 (s,
WQR{)o4/036800 (m 2H), 2.44 (m 1H), 2.24 (m A4HCT/EPBA3/050942

(m 5H), 0.89 (m 2H), 0.39 (m 4H). AO7M2BO5 1H NWVR

(400 MHz, DMBO-d6): 6 12.3 (bs, 111), 11.24 (s, 1H),

8.21 (m 2H), 7.9 (m 2H), 4.94 (s, 2H), 2.99 (m

2H), 2.44 (m 1H), 2.25 (m 4H), 1.59 (m 5H), 0.89

(m 2H), 0.37 (m 4H). AOLM2B06. HC1 1H NWMR (400 MHz,

DVMSO-d6): 6 0.92 (m 211), 1.78 (m 4 H) 2.24
(m 2H), 2. 81(m 1H) 3. 01(m 2H) 3. 38(m 2H) 4. 95(s, 2H) 7. 37

(t, J

12.52 (s,

ppm 1.01 (m
2.36(m 2H) 3.

7.41 (m 2 H) 7.98 (m 2 H) 10.93 (s,

=8. 84 Hz,

8.35 (m 1 H 8.65
111) AO1MRB47 1H NMR (400 MHz, DMBO- d6):

J=8.96, 5.43 Hz, 2 H)
| H 11.00 (s, 1 H)
S

2’ H) 8.10 (dd,
(d, .=9.88 Hz,

2 H 2.18 (® 6 H
46(s, 2H) 4. 62(s, 2H) 7. 28(m 2H) 7.36(m 2H)

1 H 12.27 (s, 1

AOSMZBAISVPB53
2°H 2.29 (m
3.72(s, 2H) 4.
7.71 (

NI 66 0 [ESORYENI6) o, SHRINI (0 17
a2 om0 915287 225 3225

AO6GM2B

, 4, 5 6 tetra
[3, 4-c] pyr ag
of triphosge

+xm7zrgpz (m, 331) I-1I)9olﬁ 27}3 1.65 (ni 4H)), ol)@(nz&ms l

YRR 21 L0 Gotiph §0%

\/ S =
U(mﬁm) 7.G1y(k 204,91 (s, 2H),284 (m, 2H), 2.41 (m, 1H), 2.21

) ﬁ%é%zﬁt?éé&?n%ad%d% To a sol Ution

) in DCM (15

A07M2B03vas addd
3-[(4-fluoro
rol o[ 3, 4- cj
(442 ng, 1.

o) )2 (un 2BCM7E 66 4, 0. 91f(l Hpped by

CH mgbmmmmﬂo&g)h& £2.30 (bs, 1H), 11.25 (s, 1H), 8.20

BPAS LG A0 & S B Pl g g

T SOPTT
Aloggétéé}l 3 hour
, 1.72 mol
(300 I, 1.71
‘The reacti o

)

N e e S B R P BB LY et e

(m, 1EB, W)(maﬁﬂ % (SD I B0 €, biy), 262 (iﬁé ZHQ 2.37

1(1H\/\21§bst irr é%ﬂb tl((%aﬂn %}Q\Aﬁ%

AlIM@R@fer at ur e
washed with
sodi um sul f &
di ssol ved i

(HNE®R (@BWMS]BM&)O% 1202 (bs] hE), 8@811((9) 161), 8BS

P B 7o Ca P et (gl s

1(ﬂ¥§ﬁ'lhairﬂ(sl(m( 316, h%’) (m, tZHIealﬁédn,\MHD h) SIJEI& 1H). 6

Al2ffipBoat L+ 5 T
t enper at ure

evapor ati on

PN R DS g G B Mo B o6 TR %2
(st 218, 389 (g 2H), 2.34 (m, 1H), 2.22 (m, 7H), 2.05 (m, 3H), 1.65
(m, 4H), 0.93 (d, 6H, J = 6.58Hz), 0.85 (m, 2H).

A13M2B03

"H NMR (400 MHz, DMSO-dg): 8 12.04 (bs, 1H), 10.08 (s, 1H), 4.85
(s, 2H), 3.25 (m, 1H), 2.85 (m, 2H), 2.39 (m, 1H), 2.25-1.75 (m,
13H), 1.67 (m, 4H), 0.85 (m, 2H).

A19M2B03

'H NMR (400 MHz, DMSO-dg): 8 12.24 (bs, 1H), 10.84 (s, 1H), 7.94
(m, 1H), 7.51 (m, 1H), 6.70 (m, 1H), 4.88 (s, 2H), 2.85 (m, 2H), 2.40
(m, 1H), 2.22 (m, 5H), 2.01 (m, 2H), 1.67 (m, 4H), 0.89 (m, 2H).

A38M2B03

"H NMR (400 MHz, DMSO-d): § 12.21 (bs, 1H), 10.81(s, 1H), 7.66
(m, 2H), 7.08 (m, 1H), 4.92 (s, 2H), 3.86 (s, 6H), 2.81 (m, 2H), 2.38
(m, 1H), 2.25 (m, 2H), 2.18 (s, 3H), 1.94 (m, 2H), 1.66 (m, 4H), 0.90
(m, 2H).

AO0IM2B04

"H NMR (400 MHz, DMSO-ds):  12.45 (bs, 1H), 11.00 (s, 1H), 8.10




walrigopisepyl et her and filtered to afford 0. 294rQr/@P20051€50942

15 was purified by flash chromat ography (el uent:
CH2C12/ MeCH 90/ 10). The solid was treated with

title conpound in 64% yield. ESI M5 mz 401 (MH);
"H NWR (400 MHz, DMSO-d6): S 12.39 (bs, 1H), 10.39 (s,
1H, 8.04 (m 2H, Ar), 7.31 20 (m 2H), 4.53 (bs,
2H), 3.04 (m 4H), 2.40 (m 4H), 2.22 (bs, 311), 1.60
(bs, 61-1). By working in an anal ogous manner the
foll owi ng conpounds were prepared:

N-[5-[ (4- net hyl pi perazin-1-yl)carbonyl]-2,4,5,6-tetrah
ydropyrrol o [ 3, 4-c] pyrazol- 6-

spi rocycl opropan- 3-yl ]-4-fluorobenzam de ESI Ms: mz
399 (MH); 25 "H NMR (400 MHz, DMSO-d6): S 12.19 (bs,
111), 10.95 (s, 111), 8.® (m 2H), 7.35 (m 2H),
4.70 (bs, 211), 3.18 (m 411), 2.34 (m 7H), 1.92 (m
211), 0.97 (m 211). Exanple 20 WD 2004/ 056827

PCT/ EP2003/ )%0.249, 7.583m, 2H), 4.91 (s, 2H), 2.95 (m, 2H), 2.42 (m, 3H), 224

01 Gy Sy T B 00 0 s S

AO2MEBOAhYdr 0- Y NMIO{480 ¥EE] stea@k 8 82.31 (bs,nEN 2207 de1H), 7.85

hydrochl ori d

N-[5-(4-am rwf&g g%rysn(én’llméﬁl%ésn%z@o@n&%%y
| -2,4,5,6- |(m,3H),2.25 (m, 2H), 1.92 (m, 2H), 1.65 (m, 4H), 1.0 (t, 3E), 0.90

t et r ahydr o- p)(rh‘rz?bo[ 3,4-c] pyrazol - 3-yl ]-4-chl or o- benzam
ide (310 ng, moles), 1,4- 5 di bronobutane (92 I,

AOAN2B0AMD| es) | S UMRAMGTRIEL ANISO,): § 1 1Ebe ), 109HRI0),ar78

et hanol (15 at.ed 15QC f or LUt i.n.a
m crovvavé 0 gqrjflg ergt% r?%i(m,?ﬁ%4.9géﬁ,%1%,gh{‘%gﬁ),zgs
evapor at ed. mémésZﬂmeﬂ@awl (@k 8H), 055 Gt 4ED), 1.00 (t, 3H), 0.89
di chl or onet hgﬂ@zﬁ)ﬂ?(ﬂ (90:10) and water, the

suspensi an tatnhed filtered and the organic | ayver was

AOSMIBYOr at ed 1 &N&M&wmwww 313 e 1B 116(gdHRY.75

NI Ta0raq (obBray (i 8 (A0 SEBTRrTE, O ) B

yield (71 m;jm, Zﬁﬁpé %dmp%ﬂ)nhﬁl(asm),é%[tv-’éﬂ,QWOmtzHlanol

, a S N
AO06M3BME ) 466 M%eﬁso} 210 hn‘v{g&’l b3 (s, 190), 503

nmol es) was en t
evapor at ed. GﬂhéHéydlﬁ @ @m 4P he?Hea 90 oy, 2Hu 2 46-830 (m, 5H),

cuner (0,9 YEs £ Mo okl @550 ohlygs o v o

A0 D6) 6 ppEFVMRAAOQMHzDNSO-19)6B12H, (b 11 11.1349@, 153 8.20
H 2.67 (t, | (m,2H),7.91 (m, 2H), 4.95 (s, 2H), 3.15-1.5 (m, 13H), 1.06 (t, 3H),
0.91 (m, 2H).
A10M2B04 "H NMR (400 MHz, DMSO-d): 5 12.25 (bs, 1H), 11.04 (s, 1H), 8.15

(m, 1H), 7.88 (m, 1H), 7.22 (m, 1K), 4.89 (s, 2H), 2.92 (m, 2H), 2.45-
2.20 (m, 5H), 1.9 (m, 2H), 1.65 (m, 4H), 1.01 (¢, 3H), 0.89 (m, 2H).

A1IM2B04 'H NMR (400 MHz, DMSO-dg): & 12.22 (bs, 1H), 10.81 (s, 1H), 8.46

(m, 1H), 7.69 (m, 2H), 4.90 (s, 2H), 2.92 (m, 2H), 2.34 (m, 3H), 2.25
(m, 2H), 1.92 (m, 2H), 1.65 (m, 4H), 1.01 (t, 3HD), 0.89 (m, 2H).

A13M2B04 "H NMR (400 MHz, DMSO-ds): 8 12.04 (bs, 1H), 10.27 (s, 1H), 4.86

(s, 2H), 2.89 (m, 2H), 2.45-1.75 (m, 14H), 1.65 (m, 4H), 1.00 (¢, 3H),
0.85 (m, 2H).

ATAM2BO4 "H NMR (400 MHz, DMSO-dg): 5 12.05 (bs, 1H), 10.71 (s, 1H), 4.79




J=11.83 Hz,2H)3.01 (m 211) 3.09

(t,J=6. 46Hz,

woi200425dd27 8. 01 (d,

(s, 1 H 12

and by using the proper starting materia
20 reactant,
addi ti onal
wer e al so prepared,

sui tabl e
process,

211)3.47(m 4H) 4. 56(s, 211) 7. 59 J8. 54

J=8.66 Hz, 2 H) 9.49 (s,
1 H By working in anal ogous manner

and any

as per the aforenentioned

compounds of fornula (la) and (I1Db)

as reported in the follow ng table

(d,

50 (s,

V. Table V AO3MLBOS. HC1 1H NVR (400 MHz, DVBO-d6): 6
1.65 (d, J9.15 Hz, 6 H) 2.84 (d, J=3.17
Hz, 3H) 3. 06(s, 4H) 3. 58(s, 4H) 4. 62(s, 2H) 7. 61 (m | H 7.91

(m 1 H 8.07(m1H)9.98(s, 1H) 11. 08(s, 1H) 12. 61(s, 1H)
A04M BO8 1H NMR (400 MHz, DMBO-d6): 6 12.44 (bs, 1H),
10.85 (s, 111), 7.74 (mst 11-1), 7.18 (m 1H), 7.20
(s, 111), 4.59 (bs, 2H), 3.06 (m 4H), 2.38 (m 4H),
2.22 (bs, 3H), 1.64 (bs, 61-1). WD 2004/ 056827
BSTB/OEgég)OS/S( &) 9Ky 2.88 én, A0H NBBGSE, IHY, NMR ; 1|—|) g‘b‘%n,am,mz
. S,
oH), 7.59 (m ééigo(@(%éﬂ%?%‘%f%g) 3.07 (m 4H), 2.40
Algmgo‘l(dfzbob fﬂ_ﬁ&{(@ﬂ{@@ﬁ)ﬂ{“ , IM86-d()bs 12.54s, 11@59]%48%81}1)& 94
1H), 8.19 (¢™ %955{&“ 17’%8%;‘423’ lﬁg“éé%sg%m %W@Wﬁ? 7480
Hz), 4.60 ($(m3H),2.3.(62H)N2.0 4, 2HL 138 (m,(4H), 140d)t, 38), BR9
(s, 3H), 1. (@(zglj 6H) A12M BO8 1H NMR (400 NHz,
DVBO- d6) : 6 (bs, 1H), 10.32 (s, 111), 4.47 (s,
A381215§%94 3. 03 ( MHNMRMQO Mgz,(DsMS@-H)); 8 Ez.zzml){, $H), 3@1(% 2H4,5.66
, 2H, J =7, , . , ,
002" (4, or O 20T emipB s s Bariihse oA R amolin s
DVEO d6): 6] 12008 SHh, 84 14200, 1) 101, 31) 5D ().
AOTERAS, 5% TNV (o0 VAL DS 1205 ® T, 1T e o 1
1H NI\/R (400l szmms BY), 4.82 (52212)33. O®91§2113ﬂ)l4:§bﬁ, Hg) %34
1H), 4.44 m
(I;) 3H), . 3§“(4ng)%“ 51%2%8%%3(%% éﬁf)?s (m'4H).

NLD £ AN0N0

A"“?%ﬁ‘??i °”§, 1
6 (

<

‘ﬁ”ﬁgﬁz&&z Ve, ‘48‘67) ]}2@;{? % ¢ gé“§71}p ‘§05
T(m,2H),, 7.2 (n3 @Hﬁ,m924H)2H),23 (0, SH), 344 Y, 1H), 2.24
(m, 4H), 1.62 (m, SH), 0.89 (m, 2H), 0.39 (m, 4H).

AQ7M2B05

"H NMR (400 MHz, DMSO-dg): 5 12.3 (bs, 1H), 11.24 (s, 1H), 8.21
(m, 2H), 7.9 (m, 2H), 4.94 (s, 2H), 2.99 (m, 2K), 2.4 (m, 1H), 2.25
(m, 4H), 1.59 (m, 5H), 0.89 (m, 2H), 0.37 (m, 4H).

A0IM2B06.HC1

"H NMR (400 MHz, DMSO-ds): 5 0.92 (m, 2H), 1.78 (m, 4 H) 2.24
(m, 2H), 2.81 (m, 1 H) 3.01 (m, 2 H) 3.38 (m, 2 H) 4.95 (s, 2 H) 7.37
(t, /=8.84 Hz, 2 H) 8.10 (dd, J=8.96, 5.43 Hz, 2 H) 8.35 (i, 1 H) 8.65
(d, /=9.88 Hz, 1 H) 11.00 (s, 1 H) 12.52 (s, 1 H)

A01IM2B47

"H NMR (400 MHz, DMSO-de): 5 ppm 1.01 (m, 2 H) 2.18 (s, 6 H)
2.36 (m, 2 H) 3.46 (s, 2 H) 4.62 (s, 2 H) 7.28 (m, 2 H) 7.36 (m, 2 H)
7.41 (m, 2 H) 7.98 (m, 2 H) 10.93 (s, 1 H) 12.27 (5, 1 H)

A483M2B53

"H NMR (400 MHz, DMSO-dg):  ppm 1.13 (m, 2 H) 2.29 (m, 2 H)
3.72 (s, 2 H) 4.43 (s, 2 H) 7.18 (m, 2 H) 7.38 (m, 1 H) 7.45 (m, 3 H)
7.71 (m, 1 H) 7.80 (m, 3 H) 10.79 (s, 1 H) 12.23 (s, 1 H)

1 POT/ER2002050942
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1.64 (bs, 611). AL7MLBO8 1H NMR (400 MHz, DMSO-d6): 6
12. 44 (bs, 1H), 10.94 (s, 1H), 7.78 (m 1H), 7.61

W@ bw4/03ddp7 7.51 (m 1H), 7.45 (m 2H), 7.20 (nmPCRER2003/050942

7.09 (m 2H), 4.55 (bs, 2H), 3.06 (m 4H), 2.40 (m
4H), 2.24 (bs, 3H), 1.63 (bs, 6H). AL8MLBO8 1H NMR

(400 MHz, DMSO-d6): 8 12.44 (bs, 111), 10.99 (s, 1H),
7.96 (m 2H), 7.47-7.33 (m 7H), 4.55 (bs, 2H), 3.03
(m 4H), 2.52 (m 4H), 2.28 (bs, 3H), 1.63 (bs, 6H).
A21MLBO8 1H NMVR (400 MHz, DVBO-d6): 6 12.44 (bs, 1H),
10.95 (bs, 2H), 8.66 (m 1H), 8.14 (m 2H), 8.00 (m
2H), 7.83 (m 1H), 6.82 (m 1H), 4.59 (s, 2H), 3.06
(m 4H), 2.36 (m 411), 2.21 (s, 3H), 1.64 (bs, 611).
A22MLBO8 ' H NVR (400 MHz, DVBO-d6): 6 12.41 (bs, 1H),
11.06 (bs, 1H), 8.50-7.68 (m 711), 4.64 (s, 2H),

3.07 (m 4H), 2.35 (m 4H),2.18 (s, 3H),1.66 (bs, 6H).
WD 2004/ 056827 PCT/ EP2003/ 050942 85 A23MLBO8 ' H NMR
(400 MHz, DMBO-d6): S 12.45 (bs, 11-1), 11.05 (bs,

1 8.66 (b 11-1) (m 4H), 7.65 (m 2H),
4'H252é. (?307(%’@%@237(m 4H), 2.21 (s,
N-{ﬁai-(}ime YB& (e thybiiperai@y) BOBonyH- DR~ a0y, :
8. 80 m
ﬁ%m"%]’%‘p»-é‘&gﬁm g H),(Z 31H)d 2H J = 5.73
To al.qg tlonsofGQphepﬁenq@? mg, R6p qumﬁ}t 0. ﬁﬂyq) ip DY (1§ mlB\vgs adQedglo
solut{ch, o) ethl 53 [4Sﬂuo§h§}nzo g dlﬂféﬂNMB (dﬂgr@r m
c]py%e&@%@aﬂzo’}éﬁte 7 ocl&oqu}_zélgz 5411{1;:@1)( 31 DQM §30-md) gr

follotvgg by Bi,10diidoplopedhylandins3 @760 2.1 4, 3‘1|'ﬁlm012 3%9 e(l)S Aft S & 1@2:’3 %8

A26MLB0O8 1H NVR ,
solutgoz’sof ?\igqfthylgm%%zne%(wam L7 151301( |]nS eqlm dnsqpr;)quleclylamg}q)
(300%,1 422 (niﬁlol (S5 eq) # ﬁéM((mnlg)‘lvlJ—Ds added zﬂle(r&/(&téo%ﬁaé st%ne%%v«%\'ﬁl t

at ro?%dmeﬁ?ﬂe 6&@0%%%011290%1@3 (e sol'mn way, waghedvitholine,
the ofgah@ fHike wadilried’ows sédﬁm Lhilkate anlgbneé'ﬁltratm TheOre@fhe (Was

vl in B2l Bt o015 0. €51 5 e e s
overr{ighd @t vbin tenipE@rd §YL.C: HLLL/BROHY/10). A fier &ﬁp&ﬁu((n;sthe

was ﬁ)}_]éﬁd (EWSSas% oméiﬂ)gra}]o'hf( %e%%éﬁ/ﬁd%ohb§0/ 10% H?l"l?me s011%7wag
treated with dnsopropylether and filtered to afford 0.294 g of the title compound in 64%
yield.
ESIMS: m/z 401 (MH+);
"H NMR (400 MHz, DMSO-de): 6 12.39 (bs, 1H), 10.39 (s, 1H), 8.04 (m, 2H, Ar), 7.31
(m, 2H), 4.53 (bs, 2H), 3.04 (m, 4H), 2.40 (m, 4H), 2.22 (bs, 3H), 1.60 (bs, 6H).
By working in an analogous manner the following compounds were prepared:
N-[5-[(4-methylpiperazin-1-yl)carbonyl]-2,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-6-
spirocyclopropan-3-yl]-4-fluorobenzamide
ESIMS: m/z 399 (MH+);
"H NMR (400 MHz, DMSO-de): 8 12.19 (bs, 1H), 10.95 (s, 1H), 8.09 (m, 2H), 7.35 (m,
2H), 4.70 (bs, 2H), 3.18 (m, 4H), 2.34 (m, 7H), 1.92 (m, 2H), 0.97 (m, 2H).

Example 20



AO6MLBO9 1H NMR (400 MHz, DVBO-d6): 5 12.44 (bs, 1H),
10.98 (s, 1H), 8.01 (d, 2H, J = 8.3 Hz), 7.58 (d, 2H,
wQJ260405682Hz) , 4.57 (bs, 2H), 3.00 (m 4H), 1. 6BCT/EP®N3/050942
6H), 1.54 (m 6H). AOLMLB10 1H NMR (400 MHz, DMSO d6):
6 12.41 (bs, 1H), 10.89 (s, 1H, 8.04 (m 211), 7.30
(m 2H), 4.56 (bs, 2H), 3.59 (m 4H), 3.01 (m 4H),
1.61 (bs, 6H. AOIMIBI | 1H NVR (400 MHz, DMBO d6): 6
12.52 (bs, 111), 10.91 (s, 1H), 8.07 (m 2H), 7.35 (m
2H), 4.54 (bs, 2H), 3.33 (m 2H), 2.63 (m 2H), 1.63
(m 8H, 1.49 (m 1H), 1.15 (m 2H), 0.94 (d, 3H, J =
6.5 Hz). A13MIBI1 1H NWR (400 MHz, DMSO-d6): 6 12.23
(bs, 1H), 10.19 (s, 1H), 4.50 (s, 2H), 3.33 (m 3H,
2.62 (m 2H), 2.4-1.4 (m 15H), 1.15 (m 2H), 0.95 (d,
3H, J = 6.58 Hz). Al4MiB&1 1H NWR (400 MHz, DMSO- d6):
6 12.23 (bs, 1H), 10.63 (s, 111), 4.43 (s, WO
2004/ 056827 PCT/ EP2003/ 050942 86 2H), 3.33 (in, 2H),
4-Clﬂoﬁﬂ-(ﬁﬁ-dﬁid}hyl-&(@pﬂrrdﬁd(m-yﬂrféﬂiyl-pibeﬁ&mé Fearbbiiyl)-04,95- (d,

0, 7 AlAMI, 12 1H NWR (400
totrgiyfro gl g‘)"ﬁ"@’i‘i"ﬂé"%‘g@?“% rfydroglogde s 11y El 43
A (wixturgH) of 3.1985-(ramistivfefhyBpipdidinm1- Cﬁﬂﬁlgyl)lﬁ 691m(eﬂilv1-2|,4gﬂ)5
o by o AR o M 50
dibrgrgobgtpne (P2 8B 0(7Trmumoléd) andNFB Q316600 gy mrﬂolé&‘,ﬁm(db&luteld;@ta,nol
15 g’%%s (Héhte(f' lED 15026 ?(?} 1%@%2&'69 Bw%él gé\sza]ve %%_I]_]Z 5%1811%0@111&
solution wys e(@oram The-ﬁe%@e (e takgH}p with gighlgrmetpade/ MeDH7 (9011 @)5’
and Satks, Be lﬁ’s éﬂ':ﬂon Adl:')'kunealfZ £iftEred Bhd M) oresmic? BydrOFas g(’%r_&tedlt

97 (m . 2H). AO4MPBOB 1HNVR (4

dfyn%ﬁfsoﬁle) mé}di% 1825 pPuriffed) - byo. 314813( s chlzppbatoglrphzye (ith

dichiBtbinkthart/NMEOH/B®Y MHIOHa -(4525/0.5). ﬁ%odﬁct&%s(d’ﬂtanﬁéh')m 20921
1.90 (m 2H, 0.97 (m 2H). AOBMRBO8 'H NVR

3H) ,
y‘eld(‘Z%’Bgm DVBO d6): 6 12.20 (bs, 1H), 11.00 (s, 111),
The &unpdu{dWas ddkdlved in BOhAnA] (32h), a sdluléh drlas, H@h‘ﬂ dlok}ana o]

016 01325-3"? s sl e e 0(14"0963 TS ¢ %9@ obighis gop
triturfodin efiel) to give ik #itle BydrdehoridéSsalt 9 4 White powder.

ESIMS: m/z 485 (MH+);

THNMR (400 MHz, DMSO-D6) & ppm 1.24 (m, 2 H) 1.63 (s, 6 H) 1.92 (m, 7 H) 2.67 (t,
J=11.83 Hz, 2 H) 3.01 (m, 2 H) 3.09 (t, /=6.46 Hz, 2 H) 3.47 (m, 4 H) 4.56 (s, 2 H) 7.59
(d, J=8.54 Hz, 2 H) 8.01 (d, J/=8.66 Hz, 2 H) 9.49 (s, 1 H) 11.02 (5, 1 H) 12.50 (s, 1 H)

By working in analogous manner and by using the proper starting material and any suitable

reactant, as per the aforementioned process, additional compounds of formula (Ia) and (Ib)

were also prepared, as reported in thé following table V.

Table V

A03M1B08.HC1 | 'H NMR (400 MHz, DMSO-dg): 3 1.65 (d, J=9.15 Hz, 6 H) 2.84 (d, /=3.17
Hz, 3 H) 3.06 (s, 4 H) 3.58 (s, 4 H) 4.62 (s, 2 H) 7.61 (m, 1 H) 7.91 (m, 1 H)
8.07 (m, 1 H) 9.98 (s, 1K) 11.08 (s, 1 H) 12.61 (s, 1 H)

A04M1B08 "H NMR (400 MHz, DMSO-dg): 8 12.44 (bs, 1H), 10.85 (s, 1H), 7.74 (m,
1H), 7.18 (m, 1H), 7.20 (s, 1H), 4.59 (bs, 2H), 3.06 (m, 4H), 2.38 (m, 4H),
2.22 (bs, 3H), 1.64 (bs, 6H).




2H), 7.89 (m 2H), 4.72 (bs, 2H), 3.14 (m 4H), 2.41
(m 4H), 2.26 (bs, 3H), 1.92 (m 2H), 0.98 (m 211).
WO @OVARB37 1H NVR (400 MHz, DMSO-d6): 612. 18 ( bBCT/EPH003/050942

10.98 (s, 1H), 8.11 (m 11-1), 7.87 (m 1H), 7.21 (m
1H), 4.66 (bs, 2H), 3.13 (m 4H), 2.37 (m 4H), 2.23
(bs, 3H), 1.92 (m 2H), 0.97 (m 2H). A14M2B08 'H NWR
(400 MHz, DVMSO-d6): 6 11.98 (bs, 1H), 10.66 (s, 111),
4.56 (bs, 2H), 3.10 (m 411), 2.34 (m 4H), 2.21 (bs,
3H, 1.87 (m 2H), 1.86 (m 1H), 0.92 (m 2H), 0.82
(m 4H). A17M2B08 1H NWVR (400 MHz, DMSO-d6): 612.17

(bs, 1H), 10.95 (s, 1H), 7.79 (m 1H), 7.62 (bs, 1H),
7.51 (m 1H), 7.45 (m 2H), 7.27 (m 1H), 7.20 (m

111), 7.09 (m 2H), 4.66 (bs, 2H), 3.12 (m 411),

2.35 (m 4H), 2.21 (s, 34), 1.90 (m 2H), 0.98 (m

2H). WO
NMR (400

2004/ 056827 PCT/ EP2003/ 050942 87 A18M2BO8 ' H
MHz, DMBO-d6): S 12.17 (bs, 1H), 11.00 (s,

AOGIHIBO8 7. 9
(bs, 2H)|,
1.90 (m
DVSO- d6) |

7RISR (4dd'l)/le7D1QSO(d@)k 5hiblue (05, ﬁZ) (1@99 Hi ééoﬁlm

B 745 8 2 sh 5 210 b et 4 i gaob25 g 30,

1@ @26y (bs, 1H, 10.77 (s, 1H, 7. 92 (bs

R/hc- 3

AO71§7I}1 '!\808 41

O96(m
12.13 (b
2H). 4.6

o P o il B0 Ll i SE T e @
Y = 780 HYR BB (4, AHNVR7 (84 00), Mida (s, D586l 6, 4H§ 2.38

g(m(@ %%é)ﬂg%%“ﬁh 8.09 (m 2H), 7.36 (m

1.87 (m 2H), 1.53

AI2YMABO%BH) |
DVBO- d6)
2H) 7.
(m 4H),

(JL)

"HONMIB. (400 MBi) DMAOINR BllQ 24HbINVR), (1430 (s!thH) 4.47 (s,

zgn(? 3]&2(104I%b§%<1 b, 5%3'%53%) %é}@%ﬂi 792%1%,42 05

(i, UD), . ﬁQ(SZGHD 0.9:11(d,931$1 §m6.58Hy). AOLM2B11 ' H NMVR

Alalgr%%!i Mz,

26

(m 111)],
(400

MR A s S o 6 e O
SH)3.322¢d), ,1H]),. 3304 ((1m4H2 *ﬂ)&S (m] 48}, 22m(s, 2H),, 1.91- B (m,

6}%'\}]53%(%{%}1)2 0.94 (m 5H). AOLM2B12 'H NMR

S 11. 88(bs 1H), 10.93 (s, 1H),

AT4g1B% (m

211), 3.

"H2WYR (F00GHE,HMIGH,): & 1583 (HosIH)2H)66 (3. B8, 4.4 (b,
420,382 @f i, 238 4B, 210 (s, 3m), 1.82 (m, 1), 1.59 (bs, 6D,

0.78 (m, 4H).

A16M1B08

'"H NMR (400 MHz, DMSO-dq): 5 12.46 (bs, 1H), 11.04 (s, 1H), 8.12 (m,
2H), 7.51 (m, 2H), 4.57 (bs, 2H), 3.06 (m, 4H), 2.36 (m, 4H), 2.20 (s, 3H),
1.64 (bs, 6H).

A17M1B08

"H NMR (400 MHz, DMSO-dq): 5 12.44 (bs, 1H), 10.94 (s, 1H), 7.78 (m,

1H), 7.61 (bs, 1H), 7.51 (m, 1H), 7.45 (m, 2H), 7.20 (m, 2H), 7.09 (m, 2H),
4.55 (bs, 2H), 3.06 (m, 4H), 2.40 (m, 4H), 2.24 (bs, 3H), 1.63 (bs, 6H).

A18M1B08

"H NMR (400 MHz, DMSO-dq): § 12.44 (bs, 1H), 10.99 (s, 1H), 7.96 (m,
2H), 7.47-7.33 (m, TH), 4.55 (bs, 2H), 3.03 (m, 4H), 2.52 (m, 4H), 2.28 (bs,
3H), 1.63 (bs, 6H).

A2IMIBO8

"H NMR (400 MHz, DMSO-dg): § 12.44 (bs, 1H), 10.95 (bs, 2H), 8.66 (m,
1H), 8.14 (m, 2H), 8.00 (m, 2H), 7.83 (m, 1H), 6.82 (m, 1H), 4.59 (s, 2H),
3.06 (m, 4H), 2.36 (m, 4H), 2.21 (s, 3H), 1.64 (bs, 6H).

A22M1BO08

"H NMR (400 MHz, DMSO-dg): § 12.41 (bs, 1H), 11.06 (bs, 1H), 8.50-7.60

(m, 7H), 4.64 (s, 2H), 3.07 (m, 4H), 2.35 (m, 4H),2.18 (s, 3H),1.66 (bs, 6H).




1.87 (m
2H),

wW®202/03321 bs,

(m 2H),
2.65 (m
1H),
A48MLBO8
2.19 (s,
2H),
(m
NVR (400
2.36 (m

2H),

12. 42 (bs,

0.96 (m

PCT/ EP2003/ 050942 88 3H),

1.40

4. 44 (s,
3H),

7.60 (m 1H),

2H), 1.66 (m 2H), 1.50 (m 1H), 1.12 (m

0.94 (m 2H). AOLM2B13 |H NMR (400 MHz, DMBO- d6):

1H), 10.93 (s, 114), 8.08 (m 2P)T/EF2085050942
4.65 (bs, 2H), 3.54 (m 21f), 3.45 (m 3H),

2H), 1.87 (m 2H), 1.66 (m 2H), 1.50 (m

(m 2H, 1.12 (m 2H), 0.95 (m 2H).

1HNMR (400 MHz, DMSO-d6): S 1.55 (s, 6H),
3H), 2.35 (m 411), 2.98 (m 4H), 3.75 (s,
2H), 7.5 (m 3H), 7.75 (s, 1H), .7.85
10.7 (bs, 1H), 12.5 (bs, 1H). A30ML BO8 I H
MHz, DMSO-d6): 6 1.63 (s, 6H), 2.20 (s, 3H),
4H), 3.06 (m 4H), 4.57 (s, 2H), 7.51 (m
7.99 (m 2H), 10.89 (bs, 1H,
1H). A38M2BO&5' H NVR (400 MHz, DVSO-d6): 5
1.91 (bs, 2H), 2.23 (bs, WD 2004/ 056827

2H) ,
2.37 (bs, 4H), 3.13 (bs

A23MIR08 3. S6H(MMR G460, MHz, Gmf{@ds)ZfH)z 457(1391

(bs, 2H)|,
NVR (400
2. 36 (m

}%310&5& }8
MLBO8 1H
%M)’ 07 gm0 %37 @P,|)4H),

Wy s & F0sact &
2, 7.77 (m

2424I)(s,3H)31m5(1(smH)4H) 4.59 (bs
11 22

A241¥1'1‘ﬁ08 79

DVBO- d6)

2H), 3.3
(m_ _2H)

TR TR e T TR Y TN o AT A
:4H3, 6190165, (1), 4.2Hjs, 2H), 413 1](;17:&{ (=5.79H)), 3.82 G, 4@)12 34
i M B A P PR CRETT

12.43 (s,

A25SMERANN B1 2
1.51 (m
2H), 3.3

(m 2H),

"HL BN VIRV/R4 040z, NP SO Iay56- 10 B (bsS’IH) BA3(EN1HBH.31 (m,

50699 oy o} 25,8 k. 4 @k B2 5588, S0 5

(MO 2. (9s(s,31191)1 59196H)(bs 1H). A48MLB13 1HNMR

A26NITRYS VHZ
7.85 (m

2H), 4.7
(m 2H),

1?Q(m

AR DNSGTo 808 i L6 S A @
1D, 4.41Hp,, 21D, 76 (us, 6HZaH) 34 Gn,4), 120 (s438), 1.38 65 6H),
1113{19 2@6708%39 ??ﬂl o SA3611) 1.52 (m 1H),

OM B13 1HNWVR (400 NHz,

A2TNHRES) d6)
4.56 (b3,
2H), 1.4

Jauf a1,

HQMRWO(MHZ ANSO7)58 12[32 (EHED, .16 1s, ), 72‘*5)(1111,
’&_B(n},'ﬂ-f), 6%d'Qs, 419, 6950 ws, T2 4.46 2 2,

3.05 (m, 4 235 (m 4H), 2.20 (s, 3H), 1.61 (s, 6H).

A0IM1B09

"H NMR (400 MHz, DMSO-dg): § 12.37 (bs, 1H), 10.88 (s, 1H), 8.04 (m,
2H), 7.31 (m, 2H), 4.51 (bs, 2H), 2.97 (m, 4H), 1.59 (bs, 6H), 1.50 (m, 6H).

A06M1B09

'H NMR (400 MHz, DMSO-de): 5 12.44 (bs, 1H), 10.98 (s, 1H), 8.01 (d,
2H, J = 8.3 Hz), 7.58 (d, 2H, I = 8.3 Hz), 4.57 (bs, 2H), 3.00 (0, 4H), 1.63
(bs, 6H), 1.54 (m, 6H).

AO0IMIBI10

"H NMR (400 MHz, DMSO-ds): 5 12.41 (bs, 1H), 10.89 (s, 1H), 8.04 (m,
2H), 7.30 (m, 2H), 4.56 (bs, 2H), 3.59 (m, 4H), 3.01 (m, 4H), 1.61 (bs, 6H).

A0IM1B11

"H NMR (400 MHz, DMSO-dg): § 12.52 (bs, 1H), 10.91 (s, 1H), 8.07 (m,

2H), 7.35 (m, 2H), 4.54 (bs, 2H), 3.33 (m, 2H), 2.63 (m, 2H), 1.63 (m, 8H),
1.49 (m, 1H), 1.15 (m, 2H), 0.94 (d, 3H, J = 6.5 Hz).

A13M1B11

"H NMR (400 MHz, DMSO-dg): § 12.23 (bs, 1H), 10.19 (s, 1H), 4.50 (s,
2H), 3.33 (m, 3H), 2.62 (m, 2H), 2.4-1.4 (m, 15H), 1.15 (m, 2H), 0.95 (d,
3H, J=6.58 Iz).

Al14M1B11

'H NMR (400 MHz, DMSO-de): 5 12.23 (bs, 1H), 10.63 (s, 1H), 443 (s,




1.17(m 211).
12. 45 (bs,
WdA R{)04/076865 (m 2H),

(m 4H),
111),

(bs,
2.56 (m
6H)

1H),
(m 1H),
3.33 (m

(m 1H),

1.42 (m 2H),
MHz, DMSO- d6):

2H),

, 1.52 (m 1H),1.4 (m 2H),
4H). A04MLB13 1H NMR (400 MHz, DMSO- d6):
10. 84 (s,

A23MLB13 'H NWVR (400 MHz, DVMSO-d6): S
11.02 (s, 1H), 8.67 (s, 1H), 8.07 (m
4.61 (bs, 2H), 4.35 (t, 1HCT/BP20B3/050942
2.63 (m 2H), 1.45-1.85 (m 8H), 1.52 (m
1.18 (m 2H). A14MLB13 'H NWR (400
S 12.23 (bs, 111), 10.64 (s, 1H), 4.42
1H), 3.47 (m 2H), 3.33 (m 2H),
1.82 (m 1H), 1.65 (m 2H), 1.59 (s,
1.12 (m 2H), 0.78 (m
S 12. 43 (bs,
7.38 (m 1H), 7.2
4.56 (bs, 2H), 4.34 (t, 1H), 3.45 (m 2H),
2H), 2.56 (m 2H), 1.75-1.55 (m 8H), 1.53
1.40 (m 2H), &. 15 (m 2H). WD 2004/ 056827

1H),

4.35 (t,

2H),

1H, 7.76 (m 1H),

PCT/ EP2003/ 050942 89 A16MLB13 1HNWVR (400 MHz,

DVBO- d6) :

S 12.45 (bs, 11-1), 8.12 (m

1H), 11.02 (s,

20, 7.5
3.48-3.2
A22MLB13

oHO3.32 th,, 2H, 2261 (@ SH), 21&1 441;13@}1)

O%&E‘m“%%ﬂﬁém(@m d6) : s 12 40 (bs, 1H)

tlllll(fh 2H),095 (,
m

Al4MIBO2 (S|,

(t, 1H),
1.67 (s,

"HIRMR (ZO(SNﬁIz4DMSD dsy' H) 12.2. 6§ 1@15)81,0 63"& 1H§ B8 (s,

éﬂ? Q) _,é{n é‘fb(%éo %11??‘) (frgé’ém(%{m 2 (magﬂi)s‘) Z?ﬁm

AOIRHBI3 A13
H 1.40
H 1.68
(m 2H) 2.

I\HHBQI&RIC#NJ\/RI{Z
D D 2 g5 e %»é 3?@(11%11% 4(11'ow1>2 365 i, 20,

117750510y, 3891 (t, J=12. 13 Hz, 2H) 3.24 (m 1 H)

A00ISOkE): 5YRO(6E0 1), $0.81 &2 11))s. o@

1—1 4. 7L

Aoy ¢
gtk
2 H

W HONIE (5 Mz, PMSG-99): 800 sy 1B, P4 1H) 7:8¢ §mo
Am)MlﬂJ(aa, THINWR) (béom) a1, (mDMBQ AHui, 48), 2 ziﬁos(m),

1.55 (m 1 H 1.64 (
2 M2.62 (m_211) 3.42 (d,

S,

L4idm 300 500",

1. 40,
6 H 1.69
AO4MEB(] 83H
2H) 6. 62

J-9.39 HZ

J=2. 44 HAIT(mAHNI0. 94 (s,

E‘}IZWB(@D(MHZZHMSOS&NSIZ?S(&ZE@ 10184k¢h, 1#), 536 (18,

2 #@5’*’35? 430 @édzm

1 H) A25MIB13

4ol b

1H)1243(s

AO61¥%B()‘§"“ (e

2H), 7.59 (m, 2H), 4.70 (bs, 2H), 3.15 (m, 4H), 2.51 (m, 4H), 2.29 (bs, 3H),
1.92 (m, 2H), 0.89 (m, 2H).

A07M2B08

"H NMR (400 MHz, DMSO-de): 6 12.24 (bs, 1H), 11.17 (s, 1H), 8.19 (m,

2H), 7.89 (m, 2H), 4.72 (bs, 2H), 3.14 (m, 4H), 2.41 (m, 4H), 2.26 (bs, 3H),
1.92 (m, 2H), 0.98 (m, 2H).

-A10M2B08

H NMR (400 MHz, DMSO-d¢): 8 12.18 (bs, 1H), 10.98 (s, 1H), 8.11 (m,

1H), 7.87 (m, 1H), 7.21 (m, 1H), 4.66 (bs, 2H), 3.13 (m, 4H), 2.37 (m, 4H),
2.23 (bs, 3H), 1.91 (m, 2H), 0.97 (m, 2H).

Al4M2B08

"H NMR (400 MHz, DMSO-dg): 6 11.98 (bs, 1H), 10.66 (s, 1H), 4.56 (bs,
2H), 3.10 (m, 4H), 2.34 (m, 4H), 2.21 (bs, 3H), 1.87 (m, 2H), 1.86 (m, 1H),
0.92 (m, 2H), 0.82 (m, 4H).

A17TM2B08

"H NMR (400 MHz, DMSO-de): 5 12.17 (bs, 1H), 10.95 (s, 1H), 7.79 (m,
1H), 7.62 (bs, 1H), 7.51 (m, 1H), 7.45 (m, 2H), 7.27 (m, 1H), 7.20 (m, 1H),
7.09 (m, 2H), 4.66 (bs, 2H), 3.12 (m, 4H), 2.35 (m, 4H), 2.21 (s, 3H), 1.90
(m, 2H), 0.98 (m, 2H).
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(m 2H),

wQa 284d/0468p7 7H)
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4.35 (t,
2H),
7H),

(bs, 1H),

7.0 (bs,
3.33 (m 2H),

4.47 (bs,
3.32 (m 2H),

1H),
2.56 (m 2H),
1.40 (m 2H),
MHz, DWMVBO d6):
4.38 (bs,
3.32 (m _2H),

1H), 4.40 (s, 2H), 4.33 (m 3H), 3.45
2.59 (m 2H), 1.66 (m 2H),
1.40 (m 2H), 1.13 (m 211). A2FG/BRR03/050942
S 12.20 (bs, 1H), 9.02 (bs,
7.31 (m 1H), 7.12 (m 1H), 6.81
2H), 4.34 (t, 1H), 3.46 (m 2H),
2.62 (m 2H), 1.66 (m 2H), 1.58 (m

(m 2H), 1.15 (m 2H). A24MLB13 1HNMR (400
6 12.03 (bs, 1H), 8.79 (bs, 1H), 7.24
18 (m 3H), 6.92 (bs, 111), 4.39 (bs, 2H),
4.31 (m 2H), 3.46 (m 2H), 3.33 (m
2.3 (s, 3H), 1.65 (m 2H), 1.58 (m
1.13 (m 2H). A26MLB13 1HNMR (400
S 11.99 (¥s, 11-1), 8.66 (bs, 1H), 6.56
2H), 4.35 (t, 1H), 3.46 (m 2H),
3.05 (m 2H), WD 2004/056827

1H),

AISRCBOEP20
1.57 (m
3H) A12

J=6.

O'81 0¥ R 9460 MI9£) DRISTHS: 51241 15, 1 ﬁﬁoo((m1H¥ Ho7 (bs,

eI CRC e e N D NCE
(L (HE, 3H, 1690 (&, 20D, €98 22HK) 139 (q, J6.58 He,

J=14-51 Hz

A19§E|F38 06 (

J512I—
| _H) A54

m“‘%i‘“’f‘e‘f%z 5)1(@5‘%@) & 12’17 (bs, 11{)‘ 10 77 (s, TH), 7.92 (bs,
2. |6I)/17.48HGn3 1133 6.69 Q)1 B), 4666 (KsMH)23. ) (nd 48R 2(3Y (m, 4H),

2 e A i Fel, 2,20 (8 1M 1228 (s

O-d6): S ppm 1.15

A0IMEBO2 H)
(s,

)
N
TITL

'H.NMIR (490 MEES DO COHE): 522.15%bs, 11ED 310(93(s, 1H)B.04 (15,4

A0, 155850 a3 ¢

0P6RM,2H)s, 2 H) 7.77 (t, J=8.72 Hz, 1 H) 7.97

400 MHz
H) ,

s PR (400 Me DRSOty 5712 19 (5. TRB0s 5 T B e
ZHD)WS@(%%ID 'S7<Dﬂvm?ﬂ) 862 (i, 418, 302 (ml4H)Zl(9Mm,2H),

161 (s, 6,730 (m 24, 44
0(%](882}? 7.31 (m_2 H, 8.06 (m -

AOIMPBI11 0. §
(400 MHZ,

, 1. 27
1.38(m 2

EHMBVR 14091)\/111z2Dwo(¢s) 51211 (bs,AGHMBB2 (s, 1), BIBS(m,
Wéﬁ?ﬁm, BRI, 384 (M 268, TBs 026801 5Y m, 31,

)61 2moBDn XHgm, SHD( 47 @2 098 (GnfiDH) , 5. 98(bs, 1

AOlmBlzl Sl
(s M

MK (40b Mty BRisO™o): 4 1158 (bs,‘i}ﬁ’olo‘ﬁ G, fH)”é 08 G, S0
2H), 7.36 (m, 2H), 4.66 (bs, 2H), 3.54 (m, 2H), 3.45 (m, 3H), 2.65 (m, 2H),
1.87 (m, 2H), 1.66 (m, 2H), 1.50 (m, 1H), 1.12 (m, 2H), 0.94 (m, 2H).

A01IM2B13

"H NMR (400 MHz, DMSO-dg): § 11.33 (bs, 1H), 10.93 (s, 1H), 8.08 (m,
2H), 7.36 (m, 2H), 4.65 (bs, 2H), 3.54 (m, 2H), 3.45 (m, 3H), 2.65 (m, 2H),
1.87 (m, 2H), 1.66 (m, 2H), 1.50 (m, 1H), 1.40 (m, 2H), 1.12 (m, 2H), 0.95
(m, 2H).

A48MIBOS

"H NMR (400 MHz, DMSO-de): § 1.55 (s, 6H), 2.19 (s, 3H), 2.35 (m, 4H),
2.98 (m, 4H), 3.75 (s, 2H), 4.4 (s, 2H), 7.5 (m, 3H), 7.75 (s, 1H), .7.85 (m,
3H), 10.7 (bs, 1H), 12.5 (bs, 1H).

A30M1B08

"H NMR (400 MHz, DMSO-dg): 8 1.63 (s, 6H), 2.20 (s, 3H), 2.36 (m, 4H),
3.06 (m, 4H), 4.57 (s, 2H), 7.51 (m, 2H), 7.60 (m, 1H), 7.99 (m, 2H), 10.89
(bs, 1H), 12.42 (bs, 1H).

A38M2B08

"H NMR (400 MHz, DMSO-dy): 5 0.96 (m, 2H), 1.91 (bs, 2H), 2.23 (bs,




ACLMLB28
H, 1.62

W@ bw4/03ddp7 7.30 (m 2 H),

11) 12.3
S ppm 1.
(s,
4.34 (m

(m 4 H,

NMR (400

3 H, 2.
H, 7.33
(s,
0.74 (m
2 H, 3.
6.06 (bs,
2004/ 056

3 H,

111).

'H NMR (400 MHz, DMSO- d6):
(s, 6H, 3.04 (m 2 H, 4.42 (m 2 H,
8.07 (m 2 H,
8 (s,1H). A55M1LB28 1H NMR (400 MHz, DMSO d6):
00 (t, 3 H, 1.49 (d, J7.50 Hz, 3 H), 1.55
1.58 (s, 3 H, 3.0l (m 2 H, 4.04 (g, 1 H),
2 H, 5.99 (bs, 111), 7.48 (m 3 H), 7.87
10.61 (s, | H 12.23 (s, | M A01M2B28 1H
VMHz, DMSO-d6): S ppm0.78 (m 2 H), 0.99 (m
06 (m2H),2.98(m2H),4.56(m 2H), 6. 14(bs, 1
(m2H), 807 (m 2 H, 10.88 (s, 1 H 12.09
A48M2B28 1H NWVR (400 MHz, DMBO-d6): S ppm
2H, 0096 (m 3 H, 2203 (m 2 H, 2.96 (m
80 (s, 2 H, 4.48 (s, 2 H, 5.68 (bs, 1 H,
1H, 7.4-8.0 (m 7 H, 10.70 (s, | H).
827 PCT/ EP2003/ 050942 91 AOLM B49 1H NWR

S ppm1.00 (t, 3
6.01

WO

(400 MFI
1.61 (s,
1 H, 7.

BH)NB Qo) 63), 3.$3 (e, 05 (§,6H), 160 (5 3H37.07 G, H,

37666((@21? sz%%r%%]](zm“('f 1 (m 2 H, 5.66 (m

10.85 (s, 1 H)

AS4M2BBD (S|,
ppm 1. 0]
1H, 4.
(m 1H

TN (200MEM] DABOLE): DIvR4 (<) 68), bl (s, SHBE3 1), 455

8D 259 B 2y N 3P, 295 G il b4y, 50

1H),71.185(S( gD, 32.59) (bs,180).67 (s, 1 H 12.24 (s, 1

AO4131'1 P

||'|)
810(m
1H NVR (

0B P R, BRI 55 G 5. T TS S 367 o
21,3603 (A )24.4 (¢, 150),8156((bs, 2H), P (m, 2E567.150m, ZH)) |

Bl uOadomt B 1176 (5 1), ACIMIBSS

S ppml1l.57 (m 2 H), 1.63

AOINEB1% H)
H, 3.43

(s, 1 H
12. 45 (9

HNMI (400 MEZZDMSO-®): 33.1 X, )51 (&, 6), (163 (265D,

ey st 3 o o, 454G S 35020, g7

(mI2EDH0. 9240138 (SHIBMR (400 Mz, DVBO-d6): S

A48MP§‘§O- 9¢
(m 2 H
4.67 (m

2 H), 8.

g Byt by O i
3HR 7TH)(s, 180), 7545 ((m, 3H), 44 (bs, ZH3L.K @, 1H), 3:95,(s, ZHB B.44 m
¥, 48) 2.6 &), 2wyl 978 8, 08, 1767, 6151453 P B, o,
2H), 1.15 (m, 2.

A30M1B13

"H NMR (400 MHz, DMSO-dg): & 7.99 (m, 2H), 7.59 (m, 1H), 7.51 (m, 2H),
4.56 (bs, 2H), 4.35(t, 1H), 3.46 (m, 4H), 2.97 (m, 2H), 1.45-1.95 (m, 11H),
1.17 (m, 2H).

A23M1B13

"H NMR (400 MHz, DMSO-de): & 12.45 (bs, 1H), 11.02 (s, 1H), 8.67 (s,

1H), 8.07 (m, 4H), 7.65 (m, 2H), 4.61 (bs, 2H), 4.35 (t, 1H), 3.46 (m, 4H),
2.63 (m, 2H), 1.45-1.85 (m, 8H), 1.52 (m, 1H), 1.42 (m, 2H), 1.18 (m, 2H).

A14M1B13

"H NMR (400 MHz, DMSO-dg): & 12.23 (bs, 1H), 10.64 (s, 1H), 4.42 (bs,
2H), 4.35 (t, 1H), 3.47 (m, 2H), 3.33 (m, 2H), 2.56 (m, 2H), 1.82 (m, 1H),
1.65 (m, 2H), 1.59 (s, 6H), 1.52 (m, 1H),1.4 (m, 2H), 1.12 (m, 2H), 0.78 (m,
4H).

A04M1B13

"H NMR (400 MHz, DMSO-de): § 12.43 (bs, 1H), 10.84 (s, 1H), 7.76 (m,
1H), 7.38 (m, 1H), 7.2 (m, 1H), 4.56 (bs, 2H), 4.34 (t, 1H), 3.45 (m, 2H), -
3.33 (m, 2H), 2.56 (m, 2H), 1.75-1.55 (m, 8H), 1.53 (m, 1H), 1.40 (m, 2H),
1.15 (m, 2H).

10. 85PCEHEP03/050942




Exanpl e 21 Several conpounds of the invention of
formula (la) and (Ib), being prepared as fornerly 5
WO epafsasd; were al so characterised by nmeans of PCT/EP2003/050942
HPLC/ Mass techni ques, hence through retention tine
(r.t.) and Mass [ MtH + The operative conditions are
reported below. HPLCIMS Method 1 The HPLC equi pnent
consi sted of a Waters 2790 HPLC system equi pped with a
996 10 Waters PDA detector and M cromass nod. ZQ
si ngl e quadrupol e mass spectroneter, equipped with an
el ectrospray (ESI) ion source. Instrunent control,
data acquisition and data processing were provided by
MIllennium4.0 and MassLynx 3.5 software. WD
2004/ 056827 PCT/ EP2003/ 050942 92 HPLC was carried out
at 25C at a flowrate ofsl m/mn using a RP 18 Waters
X Terra (4,6 x 50 nm 3.5 m columm. Mobile phase A
was ammoni um acetate 5 nmM buffer (pH 5.5 wth acetic

AleanBe acetlarNNm1(4oelvﬁ5z szoam s\B25s (1R, AaB2Rs WaS 5.12 (m,
H20/ acetjoni.tril éH)e %] the radl ent was from 1
90% B i n 89 5rMP’e % @{)2314%&9@@.4}&#@61 (m

|nject|o

nax r\

I’EH),S]MOi(DH‘(Bl,\I\ﬂ-Q 10 I. The mass spectometer was
e anof|\ln |nn rmrl

Azztg/fgs I ar

t enper at
range fr

T de.the |
HW?@Q@%%& 39if) 13610 Gl FRAA LK 10, AAcd
UMD, A65bs] 2R4.38 QNED) YR &Q4M 2581ch, 286,20 ( mhrmgs

10 The 3@8](%3}{5 3&22}? mELichaw lllg(%ﬁj@rs 2790 HPLC

A13N§BiEm edmmmemommtk BM395d,): Bat18 18, FDA 4R S6 31 Ha )

M cr orras%\laqtzW lé}? ag%ﬁ)o]s%ra(ﬁ‘yg%?iéﬁs} ggss spectr onet er

equi pped 3D (el H)2.07 °

| nst r umgritn, ZEN2.kDim, 240031 §CH12.33 Hi, OrH)Bmd (mfBHP3.39 (d,

”ﬂl‘%’%“%?&ﬁgiﬁ?ﬁq@éé“g TR '20%}%31? 288 a

dﬂ&fﬁflﬁl)nﬂmn using a RP18 V\&ters X Terra

processi
MassLynx 3
aflowr

AT E i :
" aci d/ acqtlébi(ns i Hel. @‘E(SBS)H) 1a69dd, Ve 13l 806149@3]99 6B (njeH) 3.42 (d,

S'Sc% BT e R s ke 2505399 B3 YRE o RIR G
vol ume | Was! H7-33 (dpfré 4fdles! Bt (deD.a9 H@.@SHWér(étJe&il’l n
posi ti ve s §l63\@UALIN #rl Of) 124G, 11928081 | T Y
A2SMIBI3 'H NMR (400 MHz, DMSO-dg): 5 12.02 (bs, 1H), 8.82 (bs, 1H), 7.3 (m,
5H), 7.0 (bs, 1H), 4.40 (s, 2H), 4.33 (m, 3H), 3.45 (m, 2H), 3.33 (m, 2H),
2.59 (m, 2H), 1.66 (m, 2H), 1.57 (m, 7H), 1.40 (m, 2H), 1.13 (m, 2H),
A27TM1B13 'HNMR (400 MHz, DMSO-dg): 8 12.20 (bs, 1H), 9.02 (bs, 1H), 7.45 (m,
1H), 7.31 (m, 1H), 7.12 (m, 1H), 6.81 (m, 1H), 4.47 (bs, 2H), 4.34 (t, 1),
3.46 (m, 2H), 3.32 (m, 2H), 2.62 (m, 2H), 1.66 (m, 2H), 1.58 (m, 7H), 1.40
(m, 2H), 1.15 (m, 2H).
A24MIBI13 "H NMR (400 MHz, DMSO-de): 3 12.03 (bs, 1H), 8.79 (bs, 1H), 7.24 (m,
1H), 7.18 (m, 3H), 6.92 (bs, 1H), 4.39 (bs, 2H), 4.35 (t, 1H), 4.31 (m, 2H),
3.46 (m, 2H), 3.33 (m, 2H), 2.56 (m, 2H), 2.3 (s, 3H), 1.65 (m, 2H), 1.58 (m,
7H), 1.40 (m, 2H), 1.13 (m, 2H),
AZ6MIBI13 TH NMR (400 MHz, DMSO-dg): 5 11.99 (bs, 1H), 8.66 (bs, 1H), 6.56 (bs,

1H), 4.38 (bs, 2H), 4.35 (t, 1H), 3.46 (m, 2H), 3.32 (m, 2H), 3.05 (m, 2H),




20 voltage was set up at 2.5 KV,
tenperature was 120C, cone was 10 V,

t he source

full scan, mass

w0 a0vgesdseom 100 to 800 anu was set up. HPLC MSPGHEPIG3/G50942
Mass spectra were recorded on a Finnigan LCQion trap
mass spectrometer using the

i oni zat i

det ecti on.

el ectrospray (ESI)

on technique with positive and negative ion
The mass 25 spectronmeter was directly

connected to a SSP4000 HPLC system ( Therno

Separ at i
Anal ytic
Separ at i
processi

sof t war e.

t enper at

on), equipped with an LcPal autosanpler (CTC
s) and a UV 6000LP PDA detector (Therno

on). Instrument control, data acquisition and
ng were perfornmed by using Xcalibur 1.2
HPLC anal ysis were carried out at room

ure at a flowrate of 1 mM/mn using an RP

Cl8 Waters X-Terra colum (4.6x 50mm 3.5 n. WO
2004/ 056827 PCT/ EP2003/ 050942 93 Mbobil e phase A was

anmmoni unh 286ahaie), 5.66vivh, e, fesry (ot o146 (M, BH), am&tm,@m 0.88

acid):

a
anmoni um

(ggg?ltrl le 90:10, and Mobil e phase B was
ate 5 MM buffer (pH 5.5 with acetic

AL2MIBEY :
100% B i
before r

dEMR (400IMIEz, DRISA0G,): BHemaadd,gné. 4@\3@ 6/H)aMR @m0

3&}.4@ %g?%ﬁlzq %qgﬁ%éoﬁq/@{s 56r B ¢ nuigssle

& (EhfE

The i nj e(thli{)chK)G\(oi, UBER2.0661, /5.95002) 2 H)M/6(Med, 2.E1) BOB (ERSH) 3.46

erfor ma 0 r ra
oder i F}{\%\%p %qjl gt:l)%§91]i #s@%*ﬁgé-?%efﬂﬁ%%aé?ﬂ
A5AMI1BIkV, HEENMRI (400 M4, DAMSO-dek ﬁmpmatlﬂ (8, 2BHT40 @healsh Hgas

nitrogen
detectig
M5/ M5 an

SRR PEERRLAS 8188 Bt b iRy

ARSI (é,f-f‘[l h& hp g 344ﬁ(re,r?§® 4.351t, (88T, it BpdlS7

collisid e |
HPLC/ VB Bb%ﬁg%( %ég@ﬁgﬁl:f)s ste ﬁ?égﬁfﬁﬂﬁ%nce %%HZ
wi th t harifdst36(ed Fdd 85 npHEr2.4948 1dDvert val ve
A01MARYT O, IoTR6! T J
spectr onﬁfM@Ew%ﬁ%@? 62)15 0%6 3 ﬁ?ﬁ 1%313112‘1%‘, 158,
Waters ||AdD; 1 M@Sfﬁi@oﬁomgéﬁcﬁﬂs{eﬂﬂﬂ) 5Pidbs, 1H), 7.31 (m, 2 H),
chem I umgngqglepjﬁ) Ij0§6 ?ﬁﬁ) Beechef. 15 (CLND) nod. 8060
pr nmmf of nstrunents lnc — Houst on
AOIM%&%VS TIHE NMR, (ﬁoa mwaﬁmsg-ds)vﬁ RPP 0GR (A5 s 0.86 (5r0dut L7 o,
Tecan Gloyp, 1.4 eNRRE0s t I HEs.
chr omat dgr ar hlfg(n::gr%| ti oﬁlé E%g%e%ﬁiggm?%ﬁlgﬁ\?\g:% Clbﬁel
f1ow rat g{) @e 2 H2t8.06 (47 H: 40-86 GulHnZh8I(e 15hases
Ao1NmeRy T e pﬁm&oom%)mbfﬂsﬁ 5 900 EEP?H?,Q.(;ES@%) 304 (m,
0.1% forimi.c acid _in nmethano were e oyed to run in
10 i 0 ADrb% (g 404 e 110730 05,8 Hoob G2 B, 1085 (s, 1
H) 12.38 (s, 1 H).
A55M1B28 "H NMR (400 MHz, DMSO-dg): 8 ppm 1.00 (t, 3 H), 1.49 (d, /=7.50 Hz, 3
H), 1.55 (s, 3 H), 1.58 (s, 3 H), 3.01 (m, 2 H), 4.04 (g, 1 H), 4.34 (m, 2 H),
5.99 (bs, 1H), 7.48 (m, 3 H), 7.87 (m, 4 H), 10.61 (s, 1 H) 12.23 (s, 1 H).
A0IM2B28 'HNMR (400 MHz, DMSO-d): & ppm 0.78 (m, 2 H), 0.99 (m, 3 H), 2.06
(m, 2 H), 2.98 (m, 2 H), 4.56 (m, 2 H), 6.14 (bs, 1 H), 7.33 (m, 2 H), 8.07
(m, 2 H), 10.88 (5, 1 H) 12.09 (s, 1 H).
A48M2B28 'HNMR (400 MHz, DMSO-dg): & ppm 0.74 (m, 2 H), 0.96 (m, 3 H), 2.03

(m, 2 H), 2.96 (m, 2 H), 3.80 (s, 2 H), 4.45 (s, 2 H), 5.68 (bs, 1 H), 6.06 (bs,

1H), 7.4-8.0 (m, 7 H), 10.70 (s, 1 H).




10

20 which was maintained for 2 mn, and foll owed by
re-equilibration at 5% B for the next 3 mnutes. Run

WO 2008/096837 15 min. | njection volunme 10 L, aut oSROPEPR2003/050942

tenperature 25C, detection wavelength 220 nm As
reported in the following table VI, sone other
conpounds of fornula (la) and (I b) were prepared,
each identified through the aforenenti oned A-MB

codi ng system and further 25 characterised through
HPLC/ Mass, according to the experinental conditions
bei ng above reported. 30 WO 2004/ 056827

PCT/ EP2003/ 050942 94 Table VI Conpound |1 PLC Met hod
r.t. (mn) [MH + A01 ML BO9 3 4.60 386.0 A0l MLB10 3
3.52 388.0 AO1MIB11 1 5.55 400.5 AO0O1MB16 1 2.82
415.5 AO01 ML B18 1 3.0&1455.5 A01 M1 B23 3 2.71
406.0 AO1 M1 B24 3 5.05 434.0 AO01MB25 3 3.10 376.0
A01 M1 B26 3 2.80 362.1 A01 M1 B29 1 4.00 431.5

AOINDB4M 1 [BEOWMR 8403941@@1\450- 93 phinl oB%le—i-s ?5 64}'531 651 (s,

AO1 ML H 6. 07.430. 0
1 B35 1 3‘2)612784(6“2z %M@ é@é?":‘u 12‘{)763%11 25{) fﬁc\QﬁL(Hw?il)
B37 1 4./18.58041 W) BN, B38 1 2.76 401.5 A0l M1

BRAN 4 2.4 A7

AdSTATRASE 2 [TH I\ﬁ(/m’(zrdo MHz, DMSO-de): 5 ppm 1.01 (d, J=6.5 Hz, 6 H), 1.56 (s, 6
H), 3.76 (m, 1 H), 4.29 (m, 2 H), 5.66 (m, 1H), 7.47 (m, 3 H), 7.78 (m, 1 H),
7.85 (m, 3 H), 10.67 (s, 1 H) 12.24 (s, 1 H).

A0IM2B49 "H'NMR (400 MHz, DMSO-d¢): 5 ppm 0.81 (m, 2 H), 1.09 (d, /=6.64 Hz, 6

H), 2.09 (m, 2 H), 3.74 (m, 1 H), 4.60 (m, 2 H), 5.85 (m, 1 ), 7.36 (m, 2 H),
8.10 (m, 2 H), 10.92 (s, 1 K) 11.76 (s, 1 H).

AOIMIB55 "HNMR (400 MHz, DMSO-ds): 8 ppm 1.57 (m, 2 H), 1.63 (s, 6 H), 1.73
(m, 2 H), 2.25 (m, 1 H), 2.64 (m, 2 H), 3.43 (m, 2 H), 4.56 (m, 2 H), 6.75 (s,
1H),7.27 (s, 1 H), 7.34 (m, 2 H), 8.09 (m, 2 H), 10.92 (s, 1 H) 12.45 (s, 1
H).

AOIM2B55 "HNMR (400 MHz, DMSO-dg): 8 ppm 0.96 (m, 2H), 1.55 (m, 2 H), 1.71
(m, 2 H), 1.82 (m, 2 H), 2.34 (m, 1 H), 2.75 (m, 2 H), 3.48 (m, 2 H), 4.67 (m,
2H), 6.75 (s, 1 H), 7.28 (5, 1 H), 7.35 (m, 2 H), 8.10 (m, 2 H), 10.98 (s, 1 H)
12.19 (s, 1 H).

Example 21
Several compounds of the invention of formula (Ia) and (Ib), being prepared as formerly
reported, were also characterised by means of HPLC/Mass techniques, hence through
retention time (r.t.) and Mass [M-+H]"
The operative conditions are reported below:
HPLC/MS Method 1
The HPLC equipment consisted of a Waters 2790 HPLC system equipped with a 996
Waters PDA detector and Micromass mod. ZQ single quadrupole mass spectrometer,
equipped with an electrospray (ESI) ion source. Instrument control, data acquisition and
data processing were provided by Millennium 4.0 and MassLynx 3.5 software.
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15

20

25

A01 M1 B41 3 4.75 510.1 AO01 ML B42 1 3.79 480.5
AOI MLB46 3 2.68 419.0 AO01 M1 B49 3 3.87 360.0

WO\QMMoRIsk7 2 2. 35 400.5 AO02ML B16 2 1.09 415. 5PCHORND3/050942

B18 2 1.16 455.5 A02M B29 2 1.64 431.5 A02M B30 2
1.36 402.4 AO02ML B31 2 0.96 431.5 AO02MLB35 2 1.48
402.4 AO02M 1 B36 2 1.01 401.5 AO02MLB37 2 1.96 404.4
A0O2M1LB38 2 1.03 401.5 AO02ML B40 2 1.01 475.5
AO2MLB42 2 1.59 480.5 AO4ML B0O9 1 5.02 404.4 A04ML
B10 1 3.77 406.4 AO04MIB11 1 5.57 418.5 A04MLB25 1
3.25 394. 4 WO 2004/ 056827 PCT/ EP2003/ 050942 95 A04M 1
B27 1 4.72 392.4 A04M1B28 1 3.68 364.4 A04MLB30 1
3.34 420.4 A04MIB33 1 3.88 434.5 A04MLB34 1 3.40
447.5 AO4MLB41 1 5.25 528.5 A04MLB49 1 4.18 378.4
AOSMBIl 1 6.03 418.5 A®5MLB18 1 3.08 473.5

HPLC was carried out at 25°C at a flow rate of 1 ml/min using a RP18 Waters X Terra (4,6
x 50 m, 3.5 pm) column. Mobile phase A was ammonium acetate 5 mM buffer (pH 5.5
with acetic acid/acetonitrile 95:5), and Mobile phase B was HyO/acetonitrile (5:95); the
gradient was from 10 to 90% B in 8 minutes then hold 90% B 2 minutes. The injection
volume was 10 pl.

The mass spectometer was operated in positive and in negative ion mode, the capillary
voltage was set up at 2.5 KV; the source temperature was 120°C; cone was 10 V; full scan,
mass range from 100 to 800 amu was set up.

HPLC/MS Method 2

The HPLC equipment consisted of a Waters 2790 HPLC system equipped with a 996
Waters PDA detector and Micromass mod. ZQ single quadrupole mass spectrometer,
equipped with.an electrospray (ESI) ion source. Instrument control, data acquisition and
data processing were providen by Millennium 4.0 and MassLynx 3.5 software.

HPLC was carried out at 25°C at a flow rate of 1 ml/min using a RP18 Waters X Terra (4,6
x 50 mm, 3.5 wm) column. Mobile phase A was ammonium acetate 5 mM buffer (pH 5.5
with acetic acid/acetonitrile 95:5), and Mobile phase B was H,O/acetonitrile (5:95); the
gradient was from 10 to 90% B in 4 min then hold 90% B 1 minute. The injection volume
was 10 pl.

The mass spectometer was operated in positive and in negative ion mode, the capillary
voltage was set up at 2.5 KV; the source temperature was 120°C; cone was 10 V; full scan,
mass range from 100 to 800 amu was set up.

HPLC/MS Method 3

Mass spectra were recorded on a Finnigan LCQ ion trap mass spectrometer using the
electrospray (ESI) ionization technique with positive and negative ion detection. The mass
spectrometer was directly connected to a SSP4000 HPLC system (Thermo Separation),
equipped with an LcPal autosampler (CTC Analytics) and a UV 6000LP PDA detector
(Thermo Separation). Instrument control, data acquisition and processing were performed
by using Xcalibur 1.2 software. HPLC analysis were carried out at Toom temperature at a

flow rate of 1 ml/min using an RP C18 Waters X-Terra column (4.6x 50mm; 3.5 pm).
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AO5M 1 B29 1 4.30 449.5 AO5SMLB30 1 0.72 420.4
AO5MIB31 1 2.66 449.5 AO5M 1 B35 1 4.00 420.4

WoRWMUE8e7 1 2. 83 419.4 AOSMLB37 1 5.17 422. 4 PAODBRL03/050942

B38 1 2.79 419.4 AO5M1 B40 1 2.82 493.5 AO5MLB42 1
4.07 498.5 AO6MBII 1 6.09 416.9 AO6MLB16 1 3.17
431.9 AO6MLB18 1 3.39 472.0 AO6MLB29 1 4.42 447.9
AO6MLB31 1 2.99 447.9 AO6MIB36 1 3.04 417.9 AO06M 1
B39 1 3.15 447.0 AO6MLB40 1 3.08 492.0 AO6MLB42 1
4.17 497.0 AO07MLIBl11 2 3.07 450.5 AO7MLB16 2 1.78
465.5 AO7MIB18 2 1.86 505.6 AO07MLB29 2 2.36 481.5
AO7/M1 B30 2 2.11 452.4 AO/M1 B31 2 1.69 481.5
AO7MLB35 2 2.24 452.4 AO7M1 B36 2 1.72 451.5 AO7M 1
B37 2 2.73 454.4 AO0O7/M 1 B38 2 1.71 451.5 AO7M 1 B40
2 1.73 525.5 AO07M 1 B42932 2.25 530.5 AlOMIB11 1 3.83

388. 5

Mobile phase A was ammonium acetate 5 mM buffer (pH 5.5 with acetic acid): acetonitrile
90:10, and Mobile phase B was ammonium acetate 5 mM buffer (pH 5.5 with acetic acid):
acetonitrile 10:90; the gradient was from 0 to 100% B in 7 minutes then hold 100% B for 2
minutes before requilibration. Total LC time is 12 minutes. The injection volume was
10pl. UV Detection was performed between 215 and 400 nm.

Tons were generated under the following conditions: ESI sprayer voltage 4.0 kV, heated
capillary temperature 255°C, sheath gas nitrogen with a pressure of 5.0 Bar. A full scan
detection mode (from 50 to 1000 amu) was used with an MS/MS analysis of the most
intense ion (normalized collision energy: 35%).

UV Detection: 215-400 nm.

HPLC/MS Method 4

The HPLC system used (Alliance 2790, with thermostated autosampler and divert valve
LabPro, UV detector 2487 and satin interface, ZQ mass spectrometer with ESI interface) is
a product of Waters Inc., Milford, Massachusetts. The chemiluminescent nitrogen detector
(CLND) mod. 8060 is a product of ANTEK Instruments Inc., Houston, Texas. The liquid
handler Miniprep 75 is a product of Tecan Group Ltd., Maennedorf, Switzerland. -

The chromatographic conditions used were as follows: The flow rate was set at 1 mI/min.
Two mobile phases (mobile phase A: 0.1% formic acid, mobile phase B: 0.1% formic acid
in methanol) were employed to run in 10 min a linear gradient from 5 % B to 95 % B,
which was maintained for 2 min, and followed by re-equilibration at 5% B for the next 3
minutes. Run time was 15 min. Injection volume 10 pl, autosampler temperature 25°C,
detection wavelength 220 nm.

As reported in the following table VI, some other compounds of formula (Ia) and (Ib) were
prepared, each identified through the aforementioned A-M-B coding system, and further
characterised through HPLC/Mass, according to the experimental conditions being above
reported.



L AlOMLB16- 1 2.56 403.5 Al1OMLB18 1 2.58 443.6
A1OMLB29 1 3.76 419.5 WO 2004/ 056827 PCT/ EP2003/ 050942
wQO200A08EB30 1 3. 13 390.5 AIOMLB31 1 2.24 419PEI/EP2003/050942
A1OMLB37 1 4.45 392.5 A1O0OMIB38 1 2.35 389.5 Al OM B40

1 2.34 463.6 Al1OMLB42 1 3.54 468.6 Al12MLB09 1 4. 43
348.5 A12MIB10 1 3.18 350.4 Al12M1 B25 1 2.71 338.4
Al2M1B28 1 3.08 308.4 A12MIB31 1 1.89 393.5 Al2M1
B33 1 3.40 378.5 Al2MIB41 1 4.80 472.6 Al2M1 B49 1
3.56 322.4 A13MIB09 1 4.24 346.4 A13MIB10 1 2. 98
348.4 A13MIB11 1 4.82 360.5 A13MIB25 1 2.52 336.4
Al3M1IB28 1 2.86 306.4 A13MIB30 1 2.66 362.4 Al13MLB31
11.86 391.5 A13MIB33 1 3.22 376.5 Al13MLB41 1 4.67
470.6 A13MLB49 1 3.37 320.4 A14MB09 1 3.80 332.4
A14MIB10 1 2.57 334.4 %

Table VI
Compound HPLC Method r.t. (min) [M-+H]"
A01M1B09 3 4.60 386.0
A01M1B10 3 3.52 388.0
AO01TM1B11 1 5.55 400.5
A01M1B16 1 2.82 415.5
A01M1B18 1 3.06 455.5
A01M1B23 3 2.71 406.0
A01M1B24 3 5.06 434.0
A01M1B25 3 3.10 376.0
A01M1B26 3 2.80 362.1
A01M1B29 1 4.00 431.5
AO01M1B30 1 3.39 4024
AO01TM1B31 1 2.60 431.5
A01M1B32 3 6.07 430.0
A01M1B33 3 3.67 416.0
A01M1B35 1 3.66 402.4
A01M1B36 1 2.70 401.5
A01M1B37 1 4.75 404.4
A01M1B38 1 2.76 401.5
A01M1B40 1 2.74 475.5
A01TM1B41 3 4.75 510.1
AO1M1B42 1 3.79 480.5
A01M1B46 3 2.68 419.0
A01M1B49 3 3.87 360.0
A02M1B11 2 2.35 400.5
A02M1B16 2 1.09 4155
A02M1B18 2 1.16 455.5
A02M1B29 2 1.64 431.5
A02M1B30 2 1.36 4024
A02M1B31 2 0.96 4315
A02M1B35 2 148 4024
A02M1B36 2 1.01 401.5
A02M1B37 2 1.96 404.4
A02M1B38 2 1.03 401.5
A02M1B40 2 1.01 4755
A02M1B42 2 1.59 480.5
A04M1B09 1 5.02 404.4
A04M1B10 1 3.77 406.4
A04M1B11 1 5.57 418.5
A04M1B25 1 3.256 3944




Al4MIB11 4 8.32 346.2 Al4M1 B30 1 2.28 348.4
Al4MIB31 1 1.39 377.5 A14MIB33 1 2.87 362.4 Al4M
w®b40568241 375.4 Al4MIB35 1 2.52 348.4 Al4MIGHEPZ03/050942
4.30 456.5 Al4MIB49 1 2.94 306.4 Al6M1 B09 1 5.93
452.4 A16MLB10 1 4.78 454.4 Al6MBII 1 6.43 466.5
A16MLB25 1 4.27 442.4 A16MIB28 1 4.73 412.4 Al16M B30
1 4.32 468.4 A16MIB31 1 3.37 497.5 Al6M1 B32 1 5.20
496.5 A16MLB33 1 4.82 482.5 WD 2004/ 056827
PCT/ EP2003/ 050942 97 A16MLB34 1 4.34 495.5 A16MLB35
1 4.60 468.4 Al16MIB49 1 5.15 426.4 Al17MIB11 2 3. 37
474.6 Al7/MIB16 2 2.29 489.6 Al1/MB18 2 2.33 529.7
AL7MLB29 2 2.60 505.6 Al17MLB30 2 2.39 476.5 Al17M B31
2 2.08 505.6 A17MIB35 2 2.53 476.5 Al17MLB36 2 2. 08
475.6 Al7ML B37 2 3.01 %78.5

A04M1B27 1 4.72 392.4
A04M1B28 1 3.68 364.4
A04M1B30 1 3.34 420.4
A04M1B33 1 3.88 434.5
A04M1B34 1 3.40 447.5
A04M1B41 1 5.25 528.5
A04M1B49 1 4.18 378.4
A05M1B11 1 6.03 418.5
AO05M1B18 1 3.08 473.5
AO05M1B29 1 4.30 449.5
A05M1B30 1 0.72 4204
AO5M1B31 1 2.66 449.5
AO05M1B35 1 4.00 420.4
AO5M1B36 1 2.83 4194
AO5M1B37 1 5.17 422.4
A05M1B38 1 2.79 419.4
A05M1B40 1 2.82 493.5
AO05M1B42 1 4.07 498.5
AO06M1B11 1 6.09 416.9
AO6M1B16 1 3.17 431.9
AO6M1B18 1 3.39 472.0
A06M1B29 1 4.42 447.9
AO6M1B31 1 2.99 447.9
AO6M1B36 1 3.04 417.9
AO6M1B39 1 3.16 447.0
AO6M1B40 1 3.08 492.0
AO6M1B42 1 4.17 497.0
AO07M1B11 2 3.07 450.5
A07M1B16 2 1.78 465.5
AO7M1B18 2 1.86 505.6
A07M1B29 2 2.36 481.5
AO07M1B30 2 2.1 452.4
AO7M1B31 2 1.69 481.5
A07M1B35 2 2.24 452.4
AO7M1B36 2 1.72 451.5
A07M1B37 2 2.73 454.4
AO7M1B38 2 1.71 451.5
AO7M1B40 2 1.73 525.5
AO07M1B42 2 2.25 530.5
A10M1B11 1 3.83 388.5
A10M1B16- 1 256 403.5
A10M1B18 1 2.58 443.6
A10M1B29 1 3.76 419.5




A21 M1 B09 1 4.92 434.5 A21MIB10 1 3.78 436.5 A21 M
1 B25 1 3.33 424.5 A21 M1 B28 1 3.71 394.4 A21 M1
wWB3W40568266 479.6 A21 M1 B33 1 3.90 464.5 APAT/EPZ03/050942
B49 1 4.13 408.5 A22MIB09 1 5.54 418.5 A22MIB10 1
4.65 420.5 A22MIB11 1 6.05 432.5 A22M 1 B25 1 3.81
408.5 A22M1B27 1 5.27 406.5 A22M1B28 1 4.33 378.4
A22MIB30 1 3.86 434.5 A22M 1 B31 1 2.92 463.6 A22M
B32 1 4.81 462.6 A22M 1 B33 1 4.40 448.5 A22MIB34 1
3.90 461.5 A22M 1 B35 1 4.46 434.5 A22ML B41 1 4.11
542.6 A22M 1 B49 1 4.77 392.5 A23ML B09 1 5.91 418.5
A23M1B10 1 4.67 420.5 A23ML B11 1 6.45 432.5
A23MLB25 1 4.16 408.5 A23MLB27 1 5.56 406.5 A23MLB28
1 4.62 378.4 A23MLB30 1 4.20 434.5 A23ML B31 1 3.21
463.6 A23MIB32 1 5.13 482.6 A23M 1 B33 1 4.72 448.5

A10M1B30 1 3.13 390.5
A10M1B31 1 2.24 419.5
A10M1B37 1 445 392.5
A10M1B38 1 2.35 389.5
A10M1B40 1 2.34 463.6
A10M1B42 1 3.54 468.6
A12M1B09 1 443 348.5
A12M1B10 1 3.18 350.4
A12M1B25 1 2.7 338.4
A12M1B28 1 3.08 308.4
A12M1B31 1 1.89 393.5
A12M1B33 1 3.40 378.5
A12M1B41 1 4.80 472.6
A12M1B49 1 3.56 322.4
A13M1B09 1 4.24 346.4
A13M1B10 1 2.98 348.4
A13M1B11 1 4.82 360.5
A13M1B25 1 2.52 336.4
A13M1B28 1 2.86 306.4
A13M1B30 1 2.66 362.4
A13M1B31 1 1.86 391.5
A13M1B33 1 3.22 376.5
A13M1B41 1 4.67 470.6
A13M1B49 1 3.37 320.4
A14M1B09 1 3.80 332.4
A14M1B10 1 2.57 3344
A14M1B11 4 8.32 346.2
A14M1B30 1 2.28 348.4
A14M1B31 1 1.39 377.5
A14M1B33 1 2.87 362.4
A14M1B34 1 2.41 375.4
A14M1B35 1 2.52 348.4
A14M1B41 1 4.30 456.5
A14M1B49 1 2.94 306.4
A16M1B09 1 5.93 452.4
A16M1B10 1 4.78 454.4
A16M1B11 1 6.43 466.5
A16M1B25 . 1 4.27 442.4
A16M1B28 1 4.73 4124
A16M1B30 1 4.32 468.4
A16M1B31 1 3.37 497.5
A16M1B32 1 5.20 496.5
A16M1B33 1 4.82 482.5




WD 2004/ 056827 PCT/ EP2003/ 050942 98 A23MLB34 1 4. 24
461.5 A23ML B35 1 4.49 434.5 A23MIB41 1 5.98 542.6

WO2BMDB497 1 5.05 392.5 A24M B09 1 5.02 411.5 PERERI03/050942
B10 1 3.91 413.5 A24MIB28 1 3.87 371.5 A24MIB31 1
2.73 456.6 A24MIB33 1 4.05 441.5 A24M1B49 1 4.28
385.5 A25MIB0O9 1 4.65 397.5 A25ML B10 1 3.53 399.5
A25M1B25 1 3.13 387.5 A25MIB28 1 3.48 357.4 A25MLB30
1 3.20 413.5 A25MIB31 1 2.26 442.5 A25MIB33 1 3. 47
427.5 A25MIB41 1 4.94 521.6 A25ML B49 1 3.91 371.5
A26ML BO9 1 3.87 349.4 A26MIB10 1 2.72 351.4 A26M
B28 1 2.62 309.4 A26ML B33 1 3.00 379.5 A26ML B49 1
3.06 323.4 A27MLB09 1 5.34 401.5 A27ML B10 1 4.13
403.4 A27MIB25 1 3.65 391.4 A27ML B31 1 2.85 446.5
A27MLB33 1 4.22 431.5 97

A16M1B34 1 4.34 495.5
A16M1B35 1 4.60 4684
A16M1B49 1 5.15 426.4
A17M1B11 2 3.37 474.6
A17M1B16 2 2.29 489.6
A17M1B18 2 2.33 529.7
A17M1B29 2 2.60 505.6
A17M1B30 2 2.39 476.5
A17M1B31 2 2.08 505.6
A17M1B35 2 2.53 476.5
A17M1B36 2 2.08 475.6
A17M1B37 2 3.01 478.5
A21M1B09 1 4.92 434.5
A21M1B10 1 3.78 436.5
A21M1B25 1 3.33 424.5
A21M1B28 1 3.71 3944
A21M1B31 1 2.66 479.6
A21M1B33 1 3.90 464.5
A21M1B49 1 4.13 408.5
A22M1B09 1 5.54 418.5
A22M1B10 1 4.65 420.5
A22M1B11 1 6.05 432.5
A22M1B25 1 3.81 408.5
A22M1B27 1 5.27 406.5
A22M1B28 1 4.33 378.4
A22M1B30 1 3.86 434.5
A22M1B31 1 2.92 463.6
A22M1B32 1 4.81 462.6
A22M1B33 1 4.40 448.5
A22M1B34 1 3.90 461.5
A22M1B35 1 4.46 434.5
A22M1B41 1 4.1 542.6
A22M1B49 1 4.77 392.5
A23M1B09 1 5.91 418.5
A23M1B10 1 4.67 420.5
A23M1B11 1 6.45 432.5
A23M1B25 1 4.16 408.5
A23M1B27 1 5.56 406.5
A23M1B28 1 4.62 378.4
A23M1B30 1 4.20 434.5
A23M1B31 1 3.21 463.6
A23M1B32 1 5.13 462.6
A23M1B33 1 4.72 448.5




A27MLB49 1 4.52 375.4 A30MB09 1 4.78 368.5 A30M
B10 1 3.53 370.4 A30MBII 1 5.33 382.5 A30ML B25 1

WQ@2@4/035B37 4 A30M B27 1 4.45 356.4 A30ML B28 RCBEER03/050942
328.4 A30M B30 1 3.13 384.4 A30ML B31 1 2.27 413.5
A30MIB33 1 3.69 398.5 A30ML B34 1 3.21 411.5 A3OML
B35 1 3.38 384.4 A30MB41 1 5.06 492.6 A30M1 B49 1
3.91 342.4 WD 2004/ 056827 PCT/ EP2003/ 050942 99
A48MLBO9 3 5.30 432.1 A48MIB10 3 4.18 434.1 A48ML
B23 3 3.38 452.1 A48MLB24 3 3.78 480.1 A48MLB25 3
3.83 422.1 A48M 1 B26 3 3.48 408.2 A48MLB30 3 4.00
448.2 A4A8M 1 B31 3 3.22 477.1 A48MLB32 3 4.28 476.3
A48MLB33 3 4.23 462.1 A48MIB40 3 3.33 521.3 A48M 1
B41 3 4.72 556.2 A48MLB46 3 3.43 465.1 A48MLB49 3
4.77 406.1 A53MLB09 1 39810 417.5

A23M1B34 1 4.24 461.5
A23M1B35 1 4.49 434.5
A23M1B41 1 5.98 542.6
A23M1B49 1 5.05 392.5
A24M1B09 1 5.02 411.5
A24M1B10 1 3.91 413.5
A24M1B28 1 3.87 371.5
A24M1B31 1 2.73 456.6
A24M1B33 1 4.05 441.5
A24M1B49 1 4.28 385.5
A25M1B09 1 4.65 397.5
A25M1B10 1 3.53 399.5
A25M1B25 1 3.13 387.5
A25M1B28 1 3.48 3574
A25M1B30 1 3.20 413.5
A25M1B31 1 2.26 442.5
A25M1B33 1 3.47 427.5
A25M1B41 1 4.94 521.6
A25M1B49 1 3.91 371.5
A26M1B09 1 3.87 349.4
A26M1B10 1 2.72 351.4
A26M1B28 1 2.62 3094
A26M1B33 1 3.00 379.5
A26M1B49 1 3.06 323.4
A27M1B09 1 5.34 401.5
A27M1B10 1 4.13 403.4
A27TM1B25 1 3.65 3914
A27M1B31 1 2.85 446.5
A27M1B33 1 4.22 431.5
A27M1B49 1 4.52 3754
A30M1B09 1 4.78 368.5
A30M1B10 1 3.563 370.4
A30M1B11 1 533 382.5
A30M1B25 1 3.04 358.4
A30M1B27 1 4.45 356.4
A30M1B28 1 3.43 328.4
A30M1B30 1 3.13 384.4
A30M1B31 1 2.27 413.5
A30M1B33 1 3.69 398.5
A30M1B34 1 3.21 411.5
A30M1B35 1 3.38 3844
A30M1B41 1 5.06 492.6
A30M1B49 1 3.91 342.4




AS3MLB28 1 2.02 377.5 AS3MLB49 1 2.37 391.5 A54MLB09
1 5.87 436.4 A54MIB10 1 4.65 438.4 A54ML Bl1l 4 9.71

WaA2040568264MLB25 1 4. 14 426.4 A54M 1 B28 1 4. BOT/BBRIN3050942
A54MLB31 1 3.22 481.5 A54MIB33 1 4.70 466.5 AS54MLB34
1 4.20 479.5 A54MLB35 1 4.46 452.4 A54M1B41 1 5.93
560.6 A54MLB49 1 5.05 410.4 AO01 M2B11 2 2.75 398.5
A01 M2B16 2 1.40 413.5 AO01 M2B18 2 1.50 453.5 AO01
M2B29 2 2.08 429.5 AO01 M2B30 2 1.71 400.4 A01 M2B31
2 1.27 429.5 AO01 MB35 2 1.84 400.4 AO1 MB36 2 1.31
399.2 AO01 M2B37 2 2.33 402.4 AO1 M2B38 2 1.34 399.4
A01 M2B40 2 1.34 473.5 A01 M2B42 2 1.93 478.5
AO6M2BO9 1 5.52 400.9 AO6M2B11 1 6.04 414.9 AO6M2B16
1 2.95 429.9 WO 2004/ 056827 PCT/ EP2003/ 050942 100
AO6M2B18 1 3.16 470.0 99

A48M1B09 3 5.30 432.1
A48M1B10 3 4.18 434.1
A48M1B23 3 3.38 452.1
A48M1B24 3 3.78 480.1
A48M1B25 3 3.83 422.1
A48M1B26 3 3.48 408.2
A48M1B30 3 4.00 448.2
A48M1B31 3 3.22 4771
A48M1B32 3 4.28 476.3
A48M1B33 3 4.23 462.1
A48M1B40 3 3.33 521.3
A48M1B41 3 4.72 556.2
A48M1B46 3 3.43 465.1
A48M1B49 3 4.77 406.1
A53M1B09 1 3.10 417.5
A53M1B28 1 2.02 377.5
A53M1B49 1 2.37 391.5
A54M1B09 1 5.87 436.4
A54M1B10 1 4.65 438.4
A54M1B11 4 9.7 450.1
A54M1B25 1 4.14 426.4
A54M1B28 1 4.60 396.4
A54M1B31 1 3.22 481.5
A54M1B33 1 4.70 466.5
AS54M1B34 1 4.20 479.5
AS54M1B35 1 4.46 452.4
Ab54M1B41 1 5.93 560.6
A54M1B49 1 5.05 4104
A01M2B11 2 2.75 398.5
AO01M2B16 2 1.40 413.5
A01M2B18 2 1.50 453.5
A01M2B29 2 2.08 429.5
A01M2B30 2 1.71 4004
AO01M2B31 2 1.27 429.5
A01M2B35 2 1.84 400.4
AO0TM2B36 2 1.31 399.2
AO0TM2B37 2 2.33 402.4
AOTM2B38 2 1.34 3994
A01M2B40 2 1.34 473.5
A01M2B42 2 1.93 478.5
AO6M2B09 1 5.52 400.9
AO6M2B11 1 6.04 414.9
AO6M2B16 1 2.95 429.9




AO6M2B29 1 4.57 445.9 AO6M2B30 1 3.82 416.9 AO6M2B31
1 2.90 445.9 AO6M2B35 1 4.08 416.9 AO6M2B36 1 2.94

Wa 10940568206 M2B37 1 5. 20 418.9 AO06M2B38 1 3. 00PAI/EPE03/050942
AO6M2B40 1 3.03 490.0 AO7M2B11 2 3.10 448.5 AO07M2B16
2 1.80 463.5 AO7M2B18 2 1.90 503.5 AO07M2B29 2 2. 46
479.5 AO7M2B30 2 2.13 450.4 AO0O7M2B31 2 1.71 479.5
AO7M2B35 2 2.26 450.4 AO7M2B36 2 1.74 449.4 AO07/M2B37
2 2.75 452.4 AO7M2B38 2 1.78 449.4 AO7M2B40 2 1.76
523.5 AO07M2B42 2 2.29 528.5 Al17M2B16 2 2.10 487.6
Al7MeB18 2 2.17 527.6 A17M2B29 2 2.73 503.6 Al17M2B30
2 2.40 474.5 A17M2B31 2 2.01 503.6 Al7M2B35 2 2.55
474.5 A1l7TM2B36 2 2.03 473.5 Al17M2B37 2 3.05 476.5
AL7MeB38 2 2.07 473.5 Al7TM2B40 2 2.04 547.6 Al7M2B42
2 2.55 552.6 100

AO6M2B18 1 3.16 470.0
AO06M2B29 1 4.57 445.9
A06M2B30 1 3.82 416.9
AO06M2B31 1 2.90 445.9
AO06M2B35 1 4.08 416.9
AO6M2B36 1 2.94 415.9
A06M2B37 1 5.20 418.9
AO6M2B38 1 3.00 4156.9
AO6M2B40 1 3.03 490.0
AO07M2B11 2 3.10 448.5
A07M2B16 2 1.80 463.5
A07M2B18 2 1.90 503.5
A07M2B29 2 2.46 479.5
A07M2B30 2 2.13 450.4
AQ7M2B31 2 1.71 479.5
A07M2B35 2 2.26 450.4
AO7M2B36 2 1.74 449.4
AO7M2B37 2 2.75 452.4
AO07M2B38 2 1.78 449.4
A07M2B40 2 1.76 523.5
A07M2B42 2 2.29 528.5
A17M2B16 2 2.10 487.6
A17M2B18 2 2.17 527.6
A17M2B29 2 2.73 503.6
A17M2B30 2 2.40 474.5
A17M2B31 2 2.01 503.6
A17M2B35 2 2.55 474.5
A17M2B36 2 2.03 473.5
A17M2B37 2 3.056 476.5
A17M2B38 2 2.07 473.5
A17M2B40 2 2.04 547.6
A17M2B42 2 2.55 552.6
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WD 2004/ 056827 PCT/ EP2003/ 050942 101 CLAIMS 1) A
nmet hod for treating cell proliferative disorders

we@awgeshsy and/ or associated with an altered BPEI/EP2003/050942

cycl e dependent kinase activity, by admi nistering to a
mammal in need thereof an effective amount of a
conpound represented by formula (la) or (Ib) H RAN N
NNHiNN~RNH CH3 NCH3 N (la) (Ib) '"5~~5 ORL O
R1L wherein R is a group -CORa, -CONHRa or - CONRaRb
wherein Ra and Rb are, each independently, hydrogen
or an optionally substituted group selected from
straight or branched C-C6 al kyl, C3-C6 cycl oal kyl,
aryl, arylal kyl, heterocyclyl or heterocyclylal kyl or;
together with the 10 nitrogen atomto which they are
bonded, Ra and Rb may fdfim an optionally substituted 5
or 6 menbered heterocycle optionally containing one
addi ti onal heteroatom or heteroatomic group sel ected
among N, NH, 0 or S; RiLAlQl%el ected fromthe group

1) ACR i I

R N R

alterﬁﬂw%#léb’ﬂe f‘%é“dé%%%ﬁ %Wtynhyi %m}mst@mepm Isezsmd iy ne@d theBof

an eff36l QM dad of § EhHD r%ﬁé@lbyr}‘o;nﬁﬁa )I&gIb)m)' ety

corrprlﬁes any strai g br anched 4 al kyl group:
c) 3-peeg hyINbi enyl - 2 t hi ghyl ; NQhenyI
2, 6Rdi fl nyl ; 4- (am nesul Mhenyl :
4- (di meth 1 nonet hyl ) phenyl ;
4- (4- met hyTpi\peetazi nyl ) met hyl - 20 yla d) a group
of formul %or (1'1'b): WD 2004/ 05
PCT/ Epzoos///blbfog % 102 N
(la) )\ (Ib
o R, 0 R, )

wherein

R is a group -COR’, -CONHR® or -CONR’R® wherein R® and R are, each independently,
hydrogen or an optionally substituted group selected from straight or branched C;-Cs alkyl,
Cs-Ce cycloalkyl, aryl, arylalkyl, heterocyclyl or heterocyclylalkyl or; together with the
nitrogen atom to which they are bonded, R* and R® may form an optionally substituted 5 or
6 membered heterocycle optionally containing one additional heteroatom or heteroatomic
group selected among N, NH, O or S;

R, is selected from the group consisting of:

a) straight or branched Cs-C, alkyl;

b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety
comprises any Cs-Cs cycloalkyl group and wherein the alkyl moiety comprises any straight
or branched C,-C; alkyl group:

c) 3-methylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4-
(aminosulfonyl)phenyl; 4-(dimethylaminomethyl)phenyl; 4-(4-methylpiperazinyl)methyl-
phenyl;

d) a group of formula (IIa) or (Ib):
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-XYN (Ila) (II'b) wherein, in formula (lla), the
cycle represents a 5 to 7 nenbered heterocyclic ring

wob@rioms2X, directly linked to the rest of thePCT/EP2003/050942

nol ecul e, represents a carbon or nitrogen atom Y is a
carbon, nitrogen, oxygen or sulfur atomor it is an NH
group, provided that at least one of 5 X and Y is
other than a carbon atom Re is, independently from
each other and in any one of the free positions of
the heterocyclic ring of fornula (lla), a hal ogen atom
or hydroxy group or it is an optionally substituted
group selected fromstraight or branched Cl1-C6 al kyl,
C3-C6 cycl oal kyl, aryl, arylal kyl, heterocyclyl,
het erocycl yl al kyl , am no, am nocarbonyl, carboxy, oxo
(=0), al koxycarbonyl, allRl carbonyl or aryl carbonyl; ‘
and n 10 is 0 or an integer from1l to 4; e) a group
of formula (Ilc) or (Ild): d Re -N-Q Rd (lIlc)
(11d) wherein Rdrjs d(Rhd Re represent, the sane or
di fferent and ifndepkndently frdm &dach other, a
hydrogen at omm¥r a %trai ght ched Cl1- C6 al kyl
optionally substitited by one 0 15 nore groups
sel ected from hydroxy,(-OH), aninoca5ponyl (- CONH2) or
met hyl am nocar bonyl (-CONHCH3); provided that in
whereigy i fprapula) (Hy), theaeste Biresents a Sdo @ mpmbdred Ietomayalic @ing eherand
X, 48y Ak | L] t.he ot her
of ﬁd g rﬁa%R”ﬁg réias&éﬂtleﬁ?/ 08 r }’1%5 I%%tﬁ {5 f ?Lrtg ﬁﬂeérllmﬁm%én %?rﬁ’ef Sthan
carbongptsgeeny pRyEenres selir atomos HdpHENE isroup wrovided that at least one of

X anf Yt ©lothedtiny/d RRRAYom; #° fs,%&ep%ﬁﬁiy%ﬁf%m&&é}%q in‘hin 81%

fﬂjlgor0ﬁgg£é%getq%l, cycl opropyl “or 2-naphthy net%y ;

of th freq DOSHIOPHf IS hsteopy ¢lic Ting O frmilp 413t haloghe plemfor hpdroxphe

groupret ktdsl am optivmaliyng@ibdtieuta @bup selsle@ hiGhn stbfdBt &&rinched C1-C;

a lpretbfeggka%ﬁ q%ﬁord LS E%Iecﬂﬁd Lron1 t he group
tonsrst PREYOT B PVl hisisresyelel, gheteroryelylaliyl, opmino,

aminpeaftogylj CHIDKY, 300 M)dllm' mgaﬂlio&ﬂa\skl\%ﬁcza(r)‘tgg? (;)é gléyéc?rbonyl; and n

: t,i ve di sorders.

moc%%%%%ggggﬁf%@6942 103 3) The nethod according to

) clagrenp2f {gverle(lls) e{dcancer is sel ected fromthe group

RY R®
— d
\R' 4

(llc) (l1d)
wherein R%, R and R°® represent, the same or different and independently from each other,
a hydrogen atom or a straight or branched C;-Cs alkyl optionally substituted by one or
more groups selected from hydroxy (-OH), aminocarbonyl (-CONH;) or
methylaminocarbonyl (~CONHCH3);
provided that in formula (Ta), when R, is a group of formula (IIc) and one of R or R4 is a
hydrogen atom whilst the other of RY or R is ethyl or n-butyl, then R is other than -COR*
with R* as 3-bromophenyl, benzyl, 4-tert-butylphenyl, 4-tert-butylphenylmethyl, 4-
fluorophenylmethyl, cyclopropy! or 2-naphthylmethy];
or a pharmaceutically acceptable salt thereof.
2) The method according to claim 1 wherein the cell proliferative disorder is selected from

the group consisting of cancer, Alzheimer's disease, viral infections, auto-immune diseases

and neurodegenerative disorders.
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consi sting of carcinoma, squanous cell carcinons,
hemat opoi etic tunors of nyeloid or |ynphoid |ineage,

wo 0m05680f nesenchymal origin, tunors of the CREI/ERL003/050942

and peripheral nervous system nelanonma, senm noma

terat ocarci noma, osteosarcoma, xeroderma 5

pi gnent osum Kker at oxant homa, thyroid follicular

cancer, and Kaposi's sarcoma. 4) The method according

to claim1 wherein the cell proliferative disorder is

selected from the group consisting of benign prostate

hyperpl asia, famlial adenonatosis pol yposis,

neuro-fi bromatosis, psoriasis, vascular snooth cel

proliferation associated with atherosclerosis,

pul monary fibrosis, arthritis, glonerulonephritis and

post-surgical stenosis ® and restenosis. 5) The

met hod according to claim1 which provides tunor

angi ogenesi s and netastasis inhibition. 6) The nethod
3) H@c@?tqun@cordmgltaucm Anwhertin pheo vindersis celgael fromrisoanp
con:ﬁs@iln% of LA @R sB98bus MF gﬁﬂ:’ﬁmﬂg 3k tﬁlatg}h?ei"él\%ﬁn&% gfa}ngqultgs

The nefhod according t
lymphoic i tygpory, plepesarahyypal sriging sy ¢fcther p%nrfﬂln@daedplmal

nervo ke &R aRlanbig] UseRfhotda0 REGoSurcithina,| NRiechBiDAE 266 5 b g

toclaiml f rthe conpri sing subjectlng thé mamma

PigRRRloF™. kfa{ox pid flliguap pANe R K gposks SRRt her apy
4) 'I'hegbthm’lacbcb’tdlﬁ@wb:llalﬁﬂll inthBreiithd ceR broliRasile @SLder fs)éEl@&écﬁﬁdnS:

t ccor
the Blouf thRALL St B troffln treriron e HOFIEGPIOHS PalYPRffan
neurgiproatosis.n @soriagis, ivarenlb tsmogthcyﬂl i p?o]ﬁ‘&pt&md @fkocikted amRh
a TOS1 ilisa ma (S:ntl N e §a | d nase
bR PUEPLEL AGORE AR PR ! e ittt
and geptgRogis.1 . 11) A conmpound represented by formula (Ia) or
5) Tﬁé Ql)ethNi N;:cbl' & el %N g#l}iédﬁ%%%"[}%%ggf s1s(a|n§‘)me£a gls

ity Y 2604/ 056827 P

6) The method according to claim 1 which provides organ transplant rejection and host
versus graft disease treatments,

7) The method according to claim 1 which provides treatment or prevention of
radiotherapy-induced or chemotherapy-induced alopecia.

8) The method according to claim 1 further comprising subjecting the mammal in need
thereof to a radiation therapy or chemotherapy regimen in combination with at least one
cytostatic or cytotoxic agent.

9) The method according to claim 1 wherein the mammal in need thereof is a human.

10) A method for inhibiting cyclin dependent kinase activity which comprises contacting
the said kinase with an effective amount of a compound as defined in claim 1.

11) A compound represented by formula (Ia) or (Ib)

H H
N N N
~ N
R™ Z "NH R” Z “NH
- CH, —
N CH, "

¢¢L\ (Ia) ¢¢L\ (Ib)
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104 wherein R is a group -CORa, -CONHRa or - CONRaR'
wherein Ra and Rb are, each independently, hydrogen

w@rooatsespt i onal |y substituted group sel ected fPOIEP2003/050942
strai ght or branched Cl1-C6 al kyl, C3-C6 cycl oal kyl,
aryl, arylal kyl, heterocyclyl or heterocyclylal kyl or;
together with the 5 nitrogen atomto which they are
bonded, Ra and Rb may form an optionally substituted 5
or 6 nenbered heterocycle optionally containing one
addi ti onal heteroatom or heteroatomi c group sel ected
anong N, NH O or S R is selected fromthe group
consisting of a) straight or branched C3-C4 al kyl; 10
b) cycl oal kyl, cycl oal kyl -al kyl or al kyl -cycl oal kyl
wherein the cycl oal kyl noiety conprises any C3-C6
cycl oal kyl group and whe¥éi n t he al kyl noiety
conprlses any stralght or branched Cl-C4 al kyl group:
c) 3-nethylthienyl-2-yl; 2-thienyl; phenyl;

whegeins - di f | uor ophenyl ; 4- (aninosulfonyl)phenyl'

R y | eghARE! F}{ba,ﬂ;é
lfh%ﬂhﬂg%ﬁylplpergglgéh?he em §Mdﬁemﬁfmlem?m§ngb

hydypgeryqs am ptignglimsybstiated gropp selexted/frpm sigdight pr trdnichdd Cryhelked, n,

C3-(1J6rbyf:16£1189-1| @yl Hlaikyt h&el%y}féiy? of ﬁ‘éi’ér@c%@@fd&ylaorS to%&}lez

red@@etﬁrocyc i.C r%wa wherin ° X, Wn
m“‘tg8n #p1a 19 wlueh they argRondssh R ani & WEBF'B%PRU@H%&IY@M@WMM
6 merhtieredderoayoldptidhall§ céhtatbing adeli@ilitionl hdt@EHRdh oPRYDE AL
IS an NH group, provided that at

at o | I
gm‘ﬁ%lééle#edoar%m%%& af® VY is other than a carbon atom R
R, i§ sslectedhfterp 8 gemp bopsibtingrofteach ot her and in any one of

a) th&réiﬁﬁbﬁﬁﬁ%ﬁgﬁag% f the heterocyclic ring of fornula

nﬁor hydroxy group or it is an
b) op?yic Allsyl} yywwtalb{htcmohﬂgﬂ@mawl pbereid the omlmnynmgmy or

o TRy b i SR BB AR gy oy

°rmﬁﬁ¥ ‘ﬁ@ﬁ@?“qbarboxy, oxo (=0), alkoxycarbonyl
¢) al %ﬂeﬁﬁlﬂﬁ&?w-ypr ap. éﬂléﬁ?f bonyhenyand Be. difﬁll éli]?flan 4-

roup. of fornula f
(amlt‘?sl’lgﬁq‘y{) 38061 %ﬂwm@&b@w@%/%@@mlpwwnﬂ)mﬂhﬂ-
phenyl;
d) a group of formula (IIa) or (IIb):

W(RC)H
U =Y

(lla) (lib)

wherein, in formula (Ia), the cycle represents a 5 to 7 membered heterocyclic ring wherin
X, directly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a
carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of
X and Y is other than a carbon atom; R°® is, independently from each other and in any one
of the free positions of the heterocyclic ring of formula (ITa), a halogen atom or hydroxy
group or it is an optionally substituted group selected from straight or branched C;-Cq
alkyl, Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino,
aminocarbonyl, carboxy, oxo (=0O), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n
is 0 or an integer from 1 to 4; .

e) a group of formula (Ilc) or (IId):
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d R -N-pRd(lIlc) (lid) wherein Rd, Rd and Re
represent, the sanme or different and independently

wo e@aosmeh ot her, a hydrogen atom or a strai ghCT/B8P2003/050942

branched C -C6 al kyl optionally substituted by one or
nore groups selected from hydroxy (-OH), am nocar bonyl
(-CONH2) or 5 nethyl am nocarbonyl (- CONHCH3);
provided that in fornula (la), when Rl is a group of
formula (l11c) and one of Rd or Rd is a hydrogen atom
whil st the other of Rd or Rd is ethyl or n-butyl,
then Ris other than -CORa wth Ra as 3-bronophenyl,
benzyl, 4-tert-butyl phenyl, 4-tert-butyl phenyl nethyl,
4- fluorophenyl net hyl, cycl opropyl or
2- napht hyhnet hyl ; 10 or a pharmaceutically acceptable
salt thereof. 12) A conp8und of fornmula (la) or (Ib)
according to claim11l wherein Ris a group -CORa, Ra
is as defined in claim1l and Rl is tert-butyl. 13) A
compound of formulaRla) or (Rb) according to claim1l
wherein Ris a g -CoNur/ Ra is as defined in
claim11l and R is b ept - butj? 15 14) A conpound of
formula (la) or (Ib) ordlng Qﬁ claim1l wherein R
is a group -CONrRb, and Rb e as defined in claim
whetbih RIRI® £id R° Sepke@ért, -tliHHamE or (ilﬁ"éren‘ﬁ ah DR buEnt BT frohPEh bifler,

e e B )T Bl Ul i o
morg | B@)IPSS e$e®cteéd ffomo mhydidRy) | (,OH) ) afpit®parbonil - (-NENED) Nor Re

methyMnml)ca;BJ}Ai 1l %)20 wherein n and R are as defined
in clarm ‘compound of formula (la) or (Ib)
provided Beidn fymele (IeL ahen Rulis m@meoﬁfomunas(na)sand ehd ofd®d or R is a
h efll [ I l; e
yiSdcRiafBnldniB GherloPR IO B filor A BLIUE K Bler Bk SR

from WD 2004/ 056827 PCT.
with R* as 3-bromophenyl, benzyl, 4-tert—buty1phenyl, 4-tert-butylphenylmethyl, 4-

fluorophenylmethyl, cyclopropy! or 2-naphthylmethyl;

or a pharmaceutically acceptable salt thereof.

12) A compound of formula (Ta) or (Ib) according to claim 11 wherein R is a group

-COR’, R*is as defined in claim 11 and R; is tert-butyl.

13) A compound of formula (Ia) or (Ib) according to claim 11 wherein R is a group
-CONHR’, R is as defined in claim 11 and R, is tert-butyl.

14) A compound of formula (Ia) or (Ib) according to claim 11 wherein R is a group
-CONR'R®, R* and R” are as defined in claim 11 and R; is tert-butyl,

15) A compound of formula (Ia) or (Ib) according to claim 11 wherein R is as defined in
claim 11 and R is a group of formula (I1a) selected from:

(Rc)n /7 (Rc)n /—\ ‘

—N —N NH —N N

_/ /

(R9), I
__Ng/ —N N\Rc

wherein n and R® are as defined in claim 11.

Rc

16) A compound of formula (Ia) or (Ib) according to claim 11 wherein R is as defined in
claim 11 and R; is a group of formula (IIa) selected from:
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NH N R wherein Ris as defined in claim1l. 17) A
conpound of formula (la) according to claim 11,

wob@eses2R is a group -CORa with Ra as 4-fl uorOpERIUYS/050942

or cyclobutyl, and Rl is as defined in claim1l. 5 18)
A conpound of fornmula (la) according to claim11
wherein Ris as defined in claiml1ll and R is a group
selected fromtert-butyl, 1-nethyl-piperidyl-4-yl,

1- net hyl - pi perazi nyl - 4-yl,

2- (R S)-tetrahydrofuranyl-2-yl,
2-(R)-tetrahydrofuranyl -2-yl or 2-(S)-

t et rahydrofuranyl -2-yl. 19) A conpound of fornula (I|a)
or (1b), according to claim1ll, wherein any of R, Rb
and 10 Ris a group, as defined in claim 11,
optionally further substi®%uted in one or nore of their
free positions, by groups independently selected from
hal ogen, nitro, oxo groups (=0), cyano, alkyl,

pol yfl uorin al kyl , fl uori nat ed~al koxy,
al kenyl , ynylNH h xyal k- Re aLy<L;§tylalkyl,
heterocyclyl cl oal ky ydr oxy, , aryl oxy,
hetgrocyc l, ox met hyl enedi oxy, al kyl car bonyl oxy,
wherg @ﬁ% imd{c| oal kenyl oxy, 15
17) alckmbdud@ aﬂgmmw@mccoecaﬁgb@ X%Mim @, mgdﬁa?lt RQ"B¥dup -COR® with
2. @f ¥l oxycar bon car on am no,
R aﬁﬁr }eiuod ene?'ﬁ %ﬂyéﬂt?“nt\yg’ %ﬂsl?%//ﬁie 448 claigy Ut ani no,
18) Al .cangdummfrfmmufac(ram;dcamngm claiml 1K yher@i R0 ¢ @ifinéDin claim 11
d Rl %l.C ef erog m no, . .
MLk R e L e S
4-ylar ywﬁS}tenra,hmnﬁlmyl-z Fdr ny B-(R)-tatrdbydrotaraogle®yl, or  2+(S)-

wuﬂﬁ&%ﬁﬁﬂ 98y! . cycl oal kyl carbonyl ,
ete2§ﬁ¥ I Icarbon |, an1nocarbony| 20

19) & cpnosnd ofdeaisdioy pt (He); apk0eging toi oleo A 1L bdhesein any of R, R and

R® is?d éfb‘dp%é' deitd lin claifny lsgﬂufoﬁ’dwlﬂmh@muﬂé?ﬁh@dflﬁ B or m re of their
al kyl am nosul fon %IO and

free 8?%%1“% % Q%E%;o%elemﬁﬁ% eg firomg hatpgen, r{léa)oxe rgrc(upsbﬁﬂ),
cyano,illiyl) pallyfiyorindted A1, fp@l'yﬂh&fnat@d ARG et Asall, Mydrox tyalkyl
aryl, aCCle%rla%et%ro%}% ytl cyc?oa.ﬁcy e]gzdlfog(}g,ma (E]xg, %Ity?ol')lcy, %gtgr%l:)ilyloxy,
methfBpeBlicdty,met hylkyBarbérylaxes hy| mrﬁ@rbodylmyél yl') eptdamayidy,2, 4
a]kyh %ey D a?é}{y‘agﬁz F&? Qﬂ(‘é{(}%l%ru%% carb H¥1Ucézploalkyloxycarbonyl
ammm [Beidq zkﬂlamp,hydlqiksdqmmylagylm dilimgtamyro; 1foﬂmﬂalﬁmb etr

a rolo 3-yl] ol e zam de;
H(yl%mg%’?i%gtﬁsﬂ P Ep%ﬁﬁ’gsogfz/ f(‘}'% doh AAUSRENARD,

alkoxyeqrbonylpmno W@P‘W opladeonylaminp, 5aglselémylamindr ofosoryl.ol o
aﬂcyli:ﬁbo‘iiyﬂ?]ﬂé’aﬂ%ﬁifl @ycloalkylcarbonyl heterocyclylcarb(anyl aminocarbonyl,

cl opr opan- 3-ylI'] - 4- f I uor obénzam deé;
Hiylalglnocar%%nyl Fch1a]?cglammocarbonyl alkylsulfonyl, arylsulfonyl aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylthio and alkylthio.
20) A compound of formula (Ia) or (Ib), optionally in the form of a pharmaceutically

acceptable salt, selected from the group consisting of:

N-{6,6-dimethyl-5-[( 1-methylpiperidin-4-yl)carbonyl]-2,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl}cyclobutanecarboxamide;
N-[5-(2,2-dimethylpropanoyl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-clpyrazol-3-yl]-
4-fluorobenzamide;
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N-

{6, 6-di net hyl -5-[(2R) -tetrahydrofuran-2-yl carbonyl]-1
wdad 2®405d8e1 r ahydr opyrrol of 3, 4- PCT/EP2003/050942

c] pyrazol - 3-yl } - 4-fl uorobenzam de; 5

N-{6, 6-di net hyl -5-[(2S)-tetrahydrof uran-2-yl carbonyl ] -

1,4,5, 6-tetrahydropyrrol o[ 3,4- c]pyrazol-3-yl}

-4-fl uorobenzam de; N

{6, 6-di net hyl - 5-[ (1- met hyl pi peri di n-4-yl)carbonyl]-2,4

, 5, 6-tetrahydropyrrol o[ 3, 4-

c] pyrazol - 3-yl }-4-fl uor obenzam de;

N-[5-[ (I -nethyl pi peridin-4-yl)carbonyl]-2,4,5,6-tetrah

ydropyrrol o[ 3, 4-c] pyrazol-6- 10

spi rocycl opropan- 3-yl ] -4-fl uorobenzam de; N-

{6, 6-di met hyl - 5-[ (4- met YT pi perazi n-1-yl)carbonyl]-2,4

, 5, 6-tetrahydro

rrol o[ 3, 4-c] pyrazol - 3-yl } - 4-fl uor obenzam de;

N—[ﬁé[@ﬂpﬁ manwlbz H&6detiahydropytrdlofasainyydzdl-62, 4, 5, 6-t et r ah
R W ol - 6-
P glgﬁﬁﬁgﬁgﬂfgmﬁﬁﬁ$§zﬁ'§4 fl uor obenzam de; 15
N—@ -giety o> lf)eeveahmr ran;:zm@rbpmdbw,ﬁ,é+t¢uahydrq>yyb1niét4hy| pi

clpyResliyineAhosenkensd; ) - 1, 4 5,6- tet fahydfo
razol - benzam de.

r.rol o 21)

N-(dy %WH’S@H%;Z%?S)T ofurey- é—bv é‘%k?&lyélrlbf)ﬁ 6- @gehyémm}o[ﬁﬁ- t he
qmwwwkmﬂﬁ4ammm&nm&m&utlcalIy acceptabl e salt, as

ent i 11 V, V. and VI of
N EREREbLER b p R, ya??r%z%?%%?ﬁm@hmmaw
GHW¢&®3NHFB@®xdﬁm&mmmmla (Ia) mhereln Ris a group - CORa

15Vt C .S a of formula
N [S\THalget% glf)l oﬂn #C%Hlé%f 212?l tteﬁralfydmp ?[3’3 clpl“\f?l'g ei t her
ﬂmﬂﬁ§k§ﬂmﬁk%ﬂﬂﬁﬁhpﬁbﬂﬂmnw¢of hydrochlorlde or mesyl ate
N- (ﬁ@dhin et 35) APt und Of
{ e ﬁ. (a) ﬁﬁ?§%m£?5D§Q§Bﬂ£%QQ6QaﬁﬁﬂBQ
pyrr ‘ﬂﬂéﬁﬁﬁ@%%ﬂTd@)? Huere %%e salts thereof, mhlch
N—[S{[ 4066 ﬁeﬂ%{iﬁx[l- b
o 12,9 %E‘ (T1 1b) SoEH |’J|dﬂ%y‘?‘i TS BB 0o

qm”ﬂ? a?§i§h UPIROREIS i trile so as to obtain the
4-Chioos- Ne{e,admwmgsﬂepyrmumu 196ty 9ipetidise- -DEondl-1 4Ny WO
teﬁa@%‘%y%%zi PCT/ 5{32@83/ 8%]5994}2@ 108 H CCI%HIQRIC: v ., 1"-H
21) Any compound of formula (Ia) and (Ib), optionally in the form of a pharmaceutically
acceptable salt, as specifically identified in tables III, IV, V and VI of the experimental
section.
22) The compound A13-M1-B03 of formula (Ta) wherein R is a group -COR® with R® as
cyclobutyl and R; is a group of formula (ITa) corresponding to 1-methyl-piperidyl-4-yl,

he

either as such or in the form of hydrochloride or mesylate salt.
23) A process for preparing a compound of formula (Ia) or (Ib) as defined in claim 11, or
the pharmaceutically acceptable salts thereof, which process comprises:

a) reacting a compound of formula (IITa) or (IIIb)

(Ia) ; (ltb)

H.N"  “COOH HN”  “COOH

with acrylonitrile so as to obtain the corresponding derivative of formula (TVa) or (IVb)
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b) protecting the am no group of the conmpound of
formula (WA) or (1Vb) so as to obtain the

wa@ermesgendi ng derivative of fornula (Va) or (RGY/EP2003/050942

NC,, ,,~Ni COOH NC~~N 5~ COOH Q (va) Q (VWb) 5
wherein Qis a suitable amno protecting group; c)
reacting the conpound of fornmula (VvVa) or (Vb) with a
sui tabl e al kyl ating agent so as to obtain the
correspondi ng ester derivative of fornula (Vla) or
(Mb) NC,, ~i X COOAlk NC,,,/"~i COQAIk Q (Via) Q
(VIb) wherein Alk stands for a suitable ClL-C4 al kyl
group; 10 d) reacting the conmpound of forrmula (Vlia) or
(M b) with sodiumhydride (NaH) so as to obtain the
correspondi ng derivative of forrmula (Vila) or (VIIDb)
Q'NO(Vila) @Q~"N3 O&/1Ib) LCN CN e) reacting the
compound of formula (Vila) or (VIIb) with hydrazine
hydrate so as to obtain the conpound of fornula
(M1a) or (VIIN)/ W 2004/ 056827 P P2003/ 050942
109Q'NQ'N-EléNH (Villa) NH2 ( I b) NH2 f)
reactiN Hof  f oicaul o (VIIlDb)
with ethyl chl&roformate so as to betaln t he
derivative of formiVa (IXa) or (1Xb), eaah one in any

b) plfa{ecdd%%et Mﬂ?lllc{: ggﬁy(?f)%(g{%!idg‘&ﬂg@?& %I%IVSJ\I Qar% sﬁ%w@tam

the cespUing §er6@t“fe famopla (Yaxay (V) (1 Xb) according to any

one of t he >< y
Q (va) Q (Vb)
wherein Q is a suitable amino protecting group;

¢) reacting the compound of formula (Va) or (Vb) with a suitable alkylating agent so as to
obtain the corresponding ester derivative of formula (VIa) or (VIb)

NC\/\n\{ COOAIk NC\/\h\l COOAIk

Q (via) Q (Vib)
wherein Alk stands for a suitable C;-Cy alky! group;

d) reacting the compound of formula (VIa) or (VIb) with sodium hydride (NaH) so as to
obtain the corresponding derivative of formula (VIIa) or (VIIb)

-~ O Q 0
N\ﬁé (Viia) N (Vilb)
CN oN

e) reacting the compound of formula (VIIa) or (VIIb) with hydrazine hydrate so as to
obtain the compound of formula (VIIIa) or (VIIIb)
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15

alternative steps (g. 1), (g.2) or (g.3) g.1) with a
conpound of formula (X) RaCO-Z (X) 10 wherein Ra is as

waledososes2in claim 1l and Z is a hal ogen at om BOI/EB2003050942

obtain the conpound of fornmula (Xla) or (XIb) @~ N
kd~N Q-N COCEt COOEt N (Xla) (Xib) HN. HNN. R R
wherein Ris a group -CORa; ¢g.2) with a conpound of
formula (XI1) 15 Ra-NCO (XI'1) WO 2004/ 056827

PCT/ EP2003/ 050942 110 wherein Ra is as defined in
claim1l, so as to obtain the conpound of the fornula
(Xla) or (XIb) wherein Ris a group -CONHRa; or g.3)
with a suitable anine of fornula (XIIl) in the
presence of triphosgene or of a suitable
chloroformate 5 MjRaRb (XI'11) wherein Ra and Rb are as
defined in claim1l, so 85 to obtain the conpound of
formula (Xla) or (XIb) wherein Ris a group - CONRaRb;
h) deprotecting the ami no group of the conpound of
formula (Xla) gr (XIb) prepared ording to any one
of steps.fropX(g. 1) to (g.3), soMas to obtain the

correspo% i 0 m{erivative Nforsulg (Xl Va) or
(XI'Vb) HN kA QOOEt\ HN ~OOEt (Xl VafXI V) HNC HNC R R
wherein R has t ve reported meaxi s and
reacting the conpgound of fornmula (Xl VR)

(Vllia) NH, (Vllib) NH,

f) reacting the compound of formula (VIIla) or (VIIIb) with ethyl chloroformate so as to

obtain the derivative of formula (IXa) or (IXb), each one in any of the two regioisomeric

CB,LCOOH CS:{(COOB
N N
(IXa) (IXb)

NH

NH, ,

forms

and reacting the compounds of formula (IXa) or (IXb) according to any one of the
alternative steps (g.1), (g.2) or (g.3)
g.1) with a compound of formula (X)

R'CO-Z X
wherein R* is as defined in claim 11 and Z is a halogen atom, so as to obtain the compound
of formula (XTa) or (XIb)

O~y N O~y
G)(COOEt Q'j(COOEt
N N
(Xia) (XIb)
HN HN
R SR

wherein R is a group -COR?;
£.2) with a compound of formula (XII)
R“NCO (Xm)
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or (XI'Vb) according to any one of the alternative
steps (i. 1), (i.2), (i.3) or (i.4) i.1) with an acyl

whadougssseeri vati ve of fornmula (XV) 15 R - COZ (PVA/EP2003/050942

wherein Rl is as set forth in claim 11 under groups
(a), (b), (c), (Ila) with X as a carbon atom and
(I'l'b), and Z is a halogen atom so as to obtain a
conmpound of formula (XvVla) or (XVIb) OO Rl COCEt Ri
COOEt 6jNFH ~NHNH (XVlia) (XVIb) HNC HNC R R 20
wherein R and Rl are as above defined; WO 2004/ 056827
PCT/ EP2003/ 050942 111 i.2) with a 5 to 7 nenbered
het erocyclic conmpound of formula (XVI1) or a suitable
amne of formula (XVII1), in the presence of
triphosgene XY (XVI1) HN(RA)Rd (XVIl1l) wherein Xis
NH and Y, R, n, Rd and R are as defined in claim11,
so as to obtain the 5 correspondi ng conpounds of
formula (XvVla) or (XVIb) wherein Ris as above defined
wheginoR " asi dsfingid tih elpimal 1gsoous o ablairf the sathppwid dfade fointulh (XI4)5r @
m%g@g@qsgéj?ﬁgwa.% Re and n as above defined, or
"l c e

of fornula tein Rd and Rd are as above
&3) Jdth 2 eitpblejamme of formula (XD roke/pressncaoif tipbbsgbsromof @suftabileX)
chiotofortnlk@ presence of a suitable condensing agent
R1-00CH (XI X) 10 so_as to obtain a conpound of fornula
(XVIa) or (XVIb) whEMBE R as set forth in

whei_‘eierﬁdn&R(’ la&)a}sQIF:ﬁl(eHblli cluiﬁiljﬁr, )s<9 ﬁs_()tt%%%t)a{ﬁﬁﬂne c&ﬂ)ounc(b &0 foﬁl{ul:i t
rou .. Tornmu ab) W as a carnon atom

Oﬂa})?c)r (o%hs g?r%ﬂ;&és??f’ﬂj ',C%MR, Y, Rand n are as above

h) detedteatiegl thei andjo giotith ofthe @omptund! ob forfila NEtaR of 3Gb) prefredCZ

acco&ﬁgé) to any one of steps from (g.1) to (g.3), so as to obtain the corresponding

derivative of formula (XIVa) or (XIVb)

HN N HN N
COOEt @)(COOE’[
N N
(Xiva) (XIVb)
HN HN
R R

wherein R has the above reported meanings; and reacting the compound of formula (XIVa)
or (XIVDb) according to any one of the alternative steps @.1), (i.2), (i.3) or (i.4)
1.1) with an acyl halide derivative of formula (XV)
Ri-COZ (XV)
wherein R; is as set forth in claim 11 under groups (@), (b), (c), (Ila) with X as a carbon

atom and (IIb), and Z is a halogen atom, so as to obtain a compound of formula (XVIa) or

(XVIb)
O
§ N, §. X,
R1 @\/COOEt R1 C%/COOEt
NH NH
(XVia) (XVib)

HN
R SR

wherein R and R, are as above defined;
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15 wherein Rl is a group of formula (I1d) and Z is a
chlorine or bromne atom so as to obtain the a

wa@ormposasd7 of forrmula (XVia) or (XVIb) wherei n FCT/BPAS3/050942

defined above and R is a group of fornmula (11d); and
J) reacting the conpound of formula (XVla) or (XVIDb)
prepared according to any one of steps from(i.1l) to
(i.4) under basic conditions, so as to obtain the
correspondi ng derivative 20 of formula (la) or (Ib)
wherein R and Rl are as above defined; and,
optionally, k) converting theminto other conpounds of
formula (la) or (Ib), respectively, and/or into
pharmaceutically acceptable salts thereof. 24) The
process of claim 23 wherein, in step (b), Qis
tert-butoxycarbonyl (bod}. 25) The process of claim
23 wherein, in step (c), Alk is nethyl. WO 2004/ 056827
PCT/ EP2003/ 050942 112 26) The conpounds of fornul a
1.2) yith 4 aYo Dmerpherdddipte@eyalc C@m;@md\d)f@{ndua)omm M d dajtabld dodiheCN

ff\ﬁﬁﬁg@bm it §P t abl e nitrogen protecting
° 0group sulgh asfnt%%rg& ut ox g%:tgr bonyl (boc). 5 27) A

l'ibrary %or nore conpounds of formula (la) N
NY/ANH NCH3(Ia) OR wherein R is a group

- CORa, X - CONHRa or(xvifONRaRb whgggiskdRa apdyfo are, each
mdepe?rd.e.n-t/ ly, hydrogen or an optionally Substituted

w0 L, LTI B IR Lm0
corresponding g(}nqioylhch loRfpkomda (XVID@e (Xab) Whdrdin R ieas abivk Ge8HNar@l OM
A T M N TR -,
deﬁﬂé‘i of erf@nn:lup (Borvhaiein RignodRaradaibbicodesihednet er oat om or
1.3) Wigila@bBatyBELGd o5 RHR: (%ﬁbqrghg greé‘e%eﬂ% alitableh con%ensmg agent
Ri-COOH (XIX)
so as to obtain a compound of formula (XVIa) or (XVIb) wherein R; is as set forth in
formula (Ia) or (Ib) under groups (a), (b), (c) or it is a group of formula (Ila) with X as a
carbon atom or of formula (IIb), and R, Y, R® and n are as above defined;
1.4) with a compound of formula (XX)
Ri-COZ (XX)
wherein R; is a group of formula (IId) and Z is a chlorine or bromine atom, so as to obtain
the a compound of formula (XVIa) or (XVIb) wherein R is as defined above and Riisa
group of formula (IId); and
j) reacting the compound of formula (XVIa) or (XVIb) prepared according to any one of
steps from (i.1) to (i.4) under basic conditions, 5o as to obtain the corresponding derivative
of formula (Ia) or (Ib) wherein R and R; are as above defined; and, optionally,
k) converting them into other compounds of formula (Ia) or (Ib), respectively, and/or into
pharmaceutically acceptable salts thereof,
24) The process of claim 23 wherein, in step (b), Q is tert-butoxycarbony! (boc).
25) The process of claim 23 wherein, in step (c), Alk is methyl.
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R is selected fromthe group consisting of 15 a)
strai ght or branched C3-C4 al kyl; b) cycl oal kyl,

weyeokosdsky| - al kyl or al kyl -cycl oal kyl wher ei n PGIEFEP2003/050942

cycl oal kyl noiety conprises any C3-C6 cycl oal kyl
group and wherein the al kyl noiety conprises any
straight or branched Cl-C4 al kyl group: c¢)
3-met hyl t hi enyl -2-yl; 2-thienyl; phenyl;
2, 6-di fl uorophenyl; 4- 20 (am nosul fonyl ) phenyl;
4- (di met hyl am nomnet hyl ) phenyl ;
4- (4- met hyl pi perazi nyl ) met hyl - phenyl ; WO 2004/ 056827
PCT/ EP2003/ 050942 113 d) a group of forrmula (Ila) or
(Itb): r-Y. - XY N (I la) (11b) wherein, in formnula
(I'la), the cycle represents a 5 to 7 nenbered
heterocyclic ring wherindl2 X, directly linked to the
rest of the nolecule, represents a carbon or nitrogen
atom Y is a 5 carbon, nitrogen, oxygen or sul fur
26) Ehe spmesundstof fosmpla (W) gr @) provi ded that at | east one
of X and i 5 other than a car atom R is,
[ y from each ot her in any one of the
t he het enQg "\C b Ng of fornmula
(I'l1a), a\hal ggen at dWabr hyd group @fb)it is an
opti onal | bstituted group cted fromstrai ght or
branched Cl1-Cgy al kyl, C3-C6 cycl kyl, aryl,
aryl al kyl, heterocyclyl, heterocyclylalkyl, am no, 10
whergifi Q) SePaseRin ¢ Isuitabler ieneyn poseoting=Gpyp alck ax yaaiuxaRsthonyl
(bocl kyl carbonyl or arylcarbonyl; and n is 0 or an
) iﬂ%e er froml to 4; e) a group of formula (llc) or
N4 rﬂ?."ftwﬁd’rmﬂ"ﬂc?mmuﬂds(olff@)lme(IP)d) wherein Rd, R d and
Re represent, theHsaneNor di fferent and i ndependently
from each otherR/N hMgrogen atomor a straight or
branched Cl1-C6 al kyl\optjsonally substituted by one or

nore groups sel ected n1hédroxy (-OH), am nocar bonyl
(- CONH2) or net hyl afr CHonyl ~ (- CONHCH) ;
N CH,
)\ (la)

wherein

R is a group -COR’, -CONHR® or -CONR’R® wherein R® and R are, each independently,
hydrogen or an optionally substituted group selected from straight or branched C;-Cs alkyl,
G3-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl or beterocyclylalkyl or; together with the
nitrogen atom to which they are bonded, R* and R” may form an optionally substituted 5 or
6 membered heterocycle optionally containing one additional heteroatom or heteroatomic
group selected among N, NH, O or S;

R, is selected from the group consisting of:

a) straight or branched Cs-C,; alkyl;

b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety
comprises any Cs-Cg cycloalkyl group and wherein the alkyl moiety comprises any straight
or branched C;-C; alkyl group:

c) 3-methylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4-
(aminosulfonyl)phenyl; 4~(dimethylaminomethyl)phenyl; 4-(4-methylpiperazinyl)methyl-
phenyl;
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provided that in fornula (la), when RL is a group of
formula (Il1c) and one of Rd or Rd is a hydrogen atom
wabisssesthe other of Rd or Rd is ethyl or n-beCEP2003/050942
then Ris other than -COR 20 with Ra as
3- bronophenyl, benzyl, 4-tert-butyl phenyl,
4-tert-butyl phenyl nethyl, 4- fluorophenyl net hyl,
cycl opropyl or 2-naphthyl nethyl; or a pharnaceutically
acceptable salt thereof. 28) Alibrary of two or nore
compounds of fornula (Ib) WO 2004/ 056827
PCT/ EP2003/ 050942 114 NN R-NH N (Ib) ORL
wherein R is a group -CORa, -CONHRa or - CONRaRb
wherein Ra and Rb are, each independently, hydrogen
or an optionally substituted group selected from
strai ght or branched Cl-1@& al kyl, 5 C3-C6 cycl oal kyl,
aryl, arylal kyl, heterocyclyl or heterocyclylal kyl or;
together with the nitrogen atomto which they are
4 pongreed offfermuladiifor Fy: f orm an optional |y substituted 5
or 6 nenbered heterog*ple optional Iy containing one

addi ti onal het of" heter mc group sel ected
among N, NH,_Oy or R is teyd fromthe group
consi sting of 10 strai ght anched C3-C4 al kyl ;
b) cycl oal kyl , oal kyl -al kyl or al kyl -cycl oal kyl

wherein the cycloalkWﬂ nniety conpﬂbses any C3-C6

whef@MC I .
here n%???g% g%)r Y ch?ﬂg% lé!é&& g % b ) an S Q%e%ete&ycglfz %@g WB?IB]U p:
X, d’é‘)"ﬂB lipkst g the rﬁStsqulre-@olgpple, xzprpsnme Rphrbomdrauitydigen atom; Y is a

carboh, ﬁmdgefn| &8 &ﬂi‘ﬁﬁolﬁﬁe ?tﬁﬁ]i o)r s e{naﬂﬁi{ R lpion@éJi lhBP W E]e\clist ‘one of
X ang %12 oﬁgrt tﬂ%)/} %?aﬁ@]a étﬂnn§ 1}; pmegquenﬂpj Heomydach ether andyin @uporef
of thé ﬁbémdsﬁlo(ld dfade Witerdeldld)ring b forthulh (), & RhlofeNatom or hydroxy
group or it is an optionally substituted group selected from straight or branched C;-Cg

alkyl, Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino,

aminocarbonyl, carboxy, oxo (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n

is 0 or an integer from 1 to 4;

e) a group of formula (Ilc) or (1ld):

(Hc) (Ild)
wherein RY, R and R® represent, the same or different and independently from each other,
a hydrogen atom or a straight or branched C;-Cg alkyl optionally substituted by one or
more groups selected from hydroxy (-OH), aminocarbonyl (-CONH,) or
methylaminocarbonyl (-CONHCH3);
provided that in formula (Ia), when R, is a group of formula (IIc) and one of R® or R%is a
hydrogen atom whilst the other of R® or R" is ethyl or n-butyl, then R is other than -COR?
with R* as 3-bromophenyl, benzyl, 4-tert-butylphenyl, 4-tert-butylphenylmethyl, 4-
fluorophenylmethyl, cyclopropyl or 2-naphthylmethyl;
or a pharmaceutically acceptable salt thereof,

28) A library of two or more compounds of formula {Ib)
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(Ita) (Ilb) wherein,in formula (lla), the cycle
represents a 5 to 7 nenbered heterocyclic ring wherin

wQooxos@er ectly linked to the rest of the nol eRCi/8P2003/050942

represents a carbon or nitrogen atom Y is a carbon,
ni trogen, oxygen or sulfur atomor it is an NH group,
provi ded that at |east one of WO 2004/ 056827
PCT/ EP2003/ 050942 115 X and Y is other than a carbon
atom R is, independently fromeach other and in any
one of the free positions of the heterocyclic ring of
formula (Il1a), a halogen atom or hydroxy group or it
is an optionally substituted group selected from
straight or branched Cl1-C6 al kyl, C3-C6 cycl oal kyl,
aryl, arylal kyl, heterocyclyl, heterocyclylal kyl,
am no, 5 am nocarbonyl, lidar boxy, oxo (=0,
al koxycar bonyl, al kyl carbonyl or aryl carbonyl; and n
is O or an integer from1l1l to 4; e) a group of fornmula
(11c) or (l11d): Rﬁi ReN N-O Rod (lIlc) (11d) wherein
Rd, R d and Re epr tSnd he same or different and
|ndependently frome ther, 10 a hydrogen atom or
a straight or branche aIkyI optionally
substituted by one or groups selected from
hydr oxy (-OH), aninoca (- CONH2) or
nmet hyl am nocar bonyl (- HCH3) ; or a pharmaceutically
acceptabl e salt ther§ 29) A‘Eﬁarnaceutlca
conposi tion conprisihg a %herapeutlcally effective
wherggyount of a 15 conpound of formula (la) or (Ib), as
defined in claim11 at | east one pharmaceutically

R is 3 gr0umh iGN = CORERy P@QONPc%’r Vhegyin Rnapddy ags sagie idepenipntlyn
hydr b@sﬂm @ptwnugashbsﬁalfea%ﬁub sa&tea%ﬁlrs%gg of Bratch@i (LEAkyl,

h?§§ gﬁone or nopre ennthera euti c
C3‘CGaE;Y§ %‘% tffocxﬁlylpenhetera%maé%@r éoge@ﬁpw&hqewof
nitroged Bl tﬁw{ﬂcﬁl)hejaﬁre bédapd, 83 aﬂeiblnia@dormrhn@btajnmlsabsuaﬁbd@rora

6 meB B RER S BpichgPaom iR o R PR pReodfmar Boedore”
gomnwhmmmaMmgbeyﬁerr&n for sinultaneous, separate or
R, is SEMNE Bobidhe H55 cbibisBhg dsfancer therapy.
a) straight or branched Cs-Cy alkyl;
b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety
comprises any Cs-Cs cycloalkyl group and wherein the alkyl moiety comprises any straight
or branched C;~C; alkyl group:
c) 3-methylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4-
(aminosulfonyl)phenyl; 4-(dimethylaminomethyDphenyl; 4-(4-methylpiperazinyl)methyl-
phenyl;
d) a group of formula (I1a) or (ITb):

(Ro),

(lla) (Iib)
wherein,in formula (IIa), the cycle represents a 5 to 7 membered heterocyclic ring wherin
X, directly linked to the rest of the molecule, represents a carbon or nitrogen atom; Y is a

carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of
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32) A conpound of fornmula (la) or (Ib), as defined in
claim1ll, for use as a nedicanent. 33) Use of a

wa@ormposasd? of forrmula (la) or (Ib), as defined PCI/EPZNNIN50942

11, in the manufacture 25 of a nedi canent with
antitunor activity.

115

X and Y is other than a carbon atom; R° is, independently from each other and in any one
of the free positions of the heterocyclic ring of formula (Ila), a halogen atom or hydroxy
group or it is an optionally substituted group selected from straight or branched C;-Cg
alkyl, C;-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino,
aminocarbonyl, carboxy, oxo (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n
is O or an integer from 1 to 4;

e) a group of formula (Ilc) or (I1d):

R¢ R®
/
—N —0
\R' 4

(lic) (Iid)
wherein RY, R and R® represent, the same or different and independently from each other,
a hydrogen atom or a straight or branched C;-Cs alkyl optionally substituted by one or
more groups selected from hydroxy (-OH), aminocarbonyl (-CONH.) or
methylaminocarbonyl (-CONHCH3);
or a pharmaceutically acceptable salt thereof,
29) A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula (Ia) or (Ib), as defined in claim 11, and at least one pharmaceutically
acceptable excipient, carrier and/or diluent.
30) A pharmaceutical composition according to claim 29 further comprising one or more
chemotherapeutic agents.
31) A product or kit comprising a compound of formula (Ta) or (Ib) as defined in claim 11
or a pharmaceutical composition thereof as defined in claim 29, and one or more
chemotherapeutic agents, as a combined preparation for simultaneous, separate or
sequential use in anticancer therapy.
32) A compound of formula (Ia) or (Ib), as defined in claim 11, for use as a medicament.
33) Use of a compound of formula (Ia) or (Ib), as defined in claim 11, in the manufacture

of a medicament with antitumor activity.



