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| NVENTION Field of the Invention: The present invention relates to
pyrrol o- pyrazol e derivatives, to a process for their preparation, to
pharmaceutical conpositions conprising them and to their use as 10

t herapeutic agents, particularly in the treatnment of cancer and cel
proliferation disorders. Discussion of the Background Several cytotoxic
drugs such as, e.g., fluorouracil (5-FU), doxorubicin and canptothecins,
damage DNA or affect cellular netabolic pathways and thus cause, in many
cases, an indirect block of the cell cycle. Therefore, by producing an

i rreversi bl e danage 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 highly specific antitunor agents by selectively
| eading to tunor cell arrest and apoptosis, wth conparable efficacy but
reduced toxicity than the currently avail able drugs, are desirable. It is
wel I known that progression through the cell cycle is governed by a series
of 20 checkpoi nt controIsPTﬂép &ﬂ@ nfed to as restriction points,
whi ch are regulated by a am enzynes known as the Cyclin-dependent
ki nases (Cdk). In turn, the ans t hensel ves are regul ated at nany |evels
such as,SUBSTITUFEBRNC RYRROLDPYRAZODE: | | DERIVATIVESOr dis)at KINASK i vation and
|nact vg@gﬂﬂpﬂ&gglfferent Cdk/ Cyclin conpl exes is necessary for normnal
progres gh the cell cycle Both the critical GL-S and &-M 25
transitions are contr olBAGKGROWNIR ORAHBINVENAION di fferent Cdk/ Cyclin
activiti | th Cdk4/CycI|n D and Cdk2/Cyclin E are thought to
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Several cytotoxic drugs such as, e.g., fluorouracil (5-FU), doxorubicin and camptothecins,

damage DNA or affect cellular metabolic 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 tumor cells, these agents result in a significant toxicity and side-effects.
In this respect, compounds capable of functioning as highly specific antitumor agents by
selectively leading to tumor cell arrest and apoptosis, with comparable efficacy but
reduced toxicity than the currently available dmgs, are desirable.
It is well known that progression through the cell cycle is govemed by a series of
20 checkpoint controls, otherwise refemred to as restriction points, which are regulated by a
family of enzymes known as the Cyclin-dependent kinases (Cdk). In tumn, 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
25  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.
30 Webster et al, in Exp. Opin. Invest. Drugs, 1998, Vol. 7(6), 865-887.



Checkpoi nt controls are defective in tunor cells due, in part, to

di sregul av0eondmbesetk activity. For exanple, altered expcegprodsosmbixyclin E
and cdks has 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

i nci dence of cancer. 5 Increasing evidence supports the idea that the cdks
are rate-limting enzynes in cell cycle progression and, as such, represent
nol ecul ar targets for therapeutic intervention. In particular, the direct

i nhi bition of cdk/cyclin kinase activity should be helpful in restricting
the unregul ated proliferation of a tunor cell. SUMVARY OF THE | NVENTION i o
It is an object of the invention to provide conpounds which are useful in
treating cell proliferative disorders caused by and/or associated with an
altered cell cycle dependent kinase activity. It is another object to
provi de conmpounds whi ch have cdk/cyclin kinase inhibitory activity. The
present inventors have now di scovered that certain pyrazol e conpounds are
endowed 15 with cdk/cyclin kinase inhibitory activity and are thus useful
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inhibitory activity.

The present inventors have now discovered that certain pyrazole compounds are endowed
15  with edk/cyclin kinase inhibitory activity and are thus useful in therapy as antitumor agents
and lack, in terms of both toxicity and side effects, the aforementioned drawbacks
associated with currently available antitumor drugs. |
More specifically, the pyrazole derivatives of the invention are useful in the treatment of a
variety of cancers including, but not limited to: carcinoma such as bladder, breast, colon,
20 kidney, liver, lung, including small cell lung cancer, esophagus, gall-bladder, ovary,
pancreas, stomach, cervix, thyroid, 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;
25 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,



ost eosar comm, xeroderma pignentosum keratoxanthoma, thyroid follicular
cancer and Kaposi's sarcoma. Due to the key role of cdks in the regulation
of cel | ulwo 2peisé822r at i on, t hese pyrazole derivatives BCEERP®OOsSES ul in
the treatnment of a variety of cell proliferative disorders such 5 as, for
exanpl e, benign prostate hyperplasia, famlial adenomatosis pol yposis,

neur of i bromat osi s, psoriasis, vascular snmooth cell proliferation associated
with atherosclerosis, pulnonary fibrosis, arthritis, glonerul onephritis and
post-surgical stenosis and restenosis. The conmpounds of the invention may
be useful in treatnent of Al zheiner's disease, as to suggested by the fact
that cdk5 is involved in the phosphorylation of tau protein (J.

Bi ochem 117, 741- 749, 1995). The conpounds of this invention, as nodul ators of
apoptosis, may al so be useful in the treatnent of cancer, viral infections,
prevention of AlIDS devel opnent in H V-infected individuals, autoi mune

di seases and neur odegenerative disarders. 15 The conpounds of this invention
may be useful in inhibiting tunor angi ogenesis and netastasis, as well as
in the treatment of organ transplant rejection and host versus graft

di sease. osfedfrdRRPREHEnOhighbRosuY BhtbRBHERY, - Byr6id BulAScdnfdidaiit or of ot her
protein Kingses, e.g. prote| inase Cin different isoforns, Met, PAK-4,

PAK-5, ZA@Mpsisegiopas” DPR 2. 20 Aurora 1, Aurora2 Bub-1, PLK. Chkl, Chk2.

HER2, r abﬁa tol\&lﬂl:ey MAPHE cdki the RREOR of CéBntaR proli@ration, Mds3pyras®e! ki nase, Sic,
Abl | n hus be effectlvelnthe

|
treat rren‘zllmfﬁ V&“i”é% %@Q@SQ(S’&"I %@&“W%dtaﬁaﬂ%%'l:ceﬁ ve fisrdeR&ch The conpounds
of the iyeftiaample,e badig® prsaiwlhyp&prabls; Mﬂmnﬁdﬁnomﬁblpr@maﬁd on of 25
radi ot hera i nduced or, chenot he 8%‘% eci a. Aﬁgor ngly, the
present ?ﬁﬂ@’ﬁhff’%‘ﬁ Yr SPriaLs é{”ﬁ’g‘?’ P epi? ﬁ'ﬁ Te | FBF ative
di sor der atheascisrogs, bylmnﬂ?ﬁbroasaﬂhnm;gldnmﬂbﬂcpmusahdmeﬂugial ktertie| e dependent

ki nase agct, v by admi nistering to a mammal in need thereof an effective

anount o?ndées{ﬁil/rsgzm e derivative represented by fornula (la) or (lb) 30 WO

2004/ 0568 /comftindPDIBES iryBifitidd Anay be useful in treatment of Alzheimer's disease, as

10  suggested by the fact that cdk5 is involved in the phosphorylation of tau protein (J.
Biochem, 117, 741-749, 1995).

The compounds of this invention, as modulators of apoptosis, may also be useful in the
treatment of cancer, viral infections, prevention of AIDS development in HIV-infected
individuals, autoimmune diseases and neurodegenerative disorders.

15 The compounds of this invention may be useful in inhibiting tumor angiogenesis and
metastasis, as well as in the treatment of organ transplant rejection and host versus graft
disease.

The compounds of the invention may also act as inhibitor of other protein kinases, e.g.,
protein kinase C in different isoforms, Met, PAK-4, PAK-5, ZC-1, STLK-2, DDR-2,

20 Awurora 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, LK, 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

25  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)

30



4 NNNN R ~-NHR%NH CH3 ~ N3 N(la) (Ib) OR OR wherein Ris a
group - CGvp 206356827 or - CONR'Rb wherein R and Rb are, eariErzendepeazient|y,
5 hydrogen or an optionally substituted group selected from strai ght or
branched Cl1-C6 al kyl, C3-C6 cycloal kyl, aryl, arylalkyl, heterocyclyl or
het erocycl yl al kyl or; together with the nitrogen atomto which they are
bonded, r and Rb may forman optionally substituted 5 or 6 nenbered

het er ocycl e optionally containing one additional heteroatom or heteroatonc
group selected anong N, NH, O or S; 10 Rl 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
conprises any C3-C6 cycl oal kyl group and wherein the al kyl noiety conprises
any straight or branched Cl-C4 al kyl group: 15 c) 3-nethylthienyl-2-yl;
2-thienyl; phenyl; 2,6-difluorophenyl; 4- (am nosulfonyl)phenyl;

4- (di nmet hyl am nonet hyl ) phenyl ; 4-(4-net hyl pi perazi nyl ) net hyl - phenyl; d) a
group of formula (Ila) or (fib): "~ y(Rn -x Y (lla) (Ilb) 20 wherein, in
formula (Ha), the cycle represents a 5 to 7 nenbered heterocyclic ring
wherin X, directly linked to the rest of the nolecule, represents a carbon
or nitrogen atony Y iR a WO 2004/ 056827 P{T/ ERR003/ 050942 5

Y
R Z “NH R” ¢ “NH
T\ _CH, -
N CH, N
A @ A
o) R, . 0 R,

(Ib)

wherein
R is a group -COR®, -CONHR® or -CONR’R® wherein R* and R® are, each independently,

5  hydrogen or an optionally sﬁbstituted 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;

10 R, is selected from the group consisting of:

a) straight or branched C5-C4 alkyl;
b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety
comprises any Cy-Cg cycloalkyl group and wherein the alkyl moiety comprises any straight
or branched C,-C, alkyl group:

15 ¢) 3-methylthienyl-2-y1; 2-thienyl; phenyl; 2,6-difluorophenyl; 4-
(aminosulfonyl)phenyl; 4-(dimethylaminomethyl)phenyl; 4-(4-methylpiperazinylymethyl-
phenyl;

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

(Ro),

{lla) (lib)
20  wherein, in formula (ITa), the cycle represents a § to 7 membered heterocyclic ring wherin
X, direcily linked to the rest of the molecule, 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 X and Y is other than a carbon atom R is, independently
from eacWOo20RE956827d i n any one of the free positions GCIVER0(ISERDCYCl i C
ring of fornmula (Ha), a hal ogen atomor hydroxy group or it is an
optionally substituted group selected fromstrai ght or branched C17C6 5

al kyl, C3-C6 cycloal kyl, aryl, arylal kyl, heterocyclyl, heterocyclylal kyl,
am no, am nocarbonyl, carboxy, oxo (=0, al koxycarbonyl, alkyl carbonyl or
arylcarbonyl; and n is O or an integer froml to 4; e) a group of formula
(11c) or (11d): - A /R I~/ -O Rd (llc) (11d) 10 wherein Rd, Rd and R
represent, the sanme or different and independently fromeach other, a
hydrogen atom or a straight or branched Cl-C6 al kyl optionally substituted
by one or nore groups selected from hydroxy (-OH), am nocarbonyl (-CONH2)
or et hyl am nocarbonyl (-CONHCH3); provided that in fornula (1s), when R
Is a group of formula (He) and onesof Rd or Rid is a 15 hydrogen atom
whil st the other of Rd or Rd is ethyl or n-butyl, then Ris other than -COR
with R as 3-bronophenyl, benzyl, 4-tert-butyl phenyl,

4-tert - batbon HiBERRY, SXPER Yk sulflr athin6P ft RRANIY BO8Y, BitvideE it £ REQRYE ofO
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10  wherein R%, R and R® represent, the same or different and independently from each other,
a hydrogen atom or & straight or branched C,-Cs alkyl optionally substituted by one or
more groups selected from hydroxy (-OH), aminocarbonyl (-CONH;) or
methylaminocarbonyl (-CONHCH;);

' provided that in formula (Ia), when R is a group of formula (Iic) and one of R* orR is a

15  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-teri-butylphenyl, 4-teri-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

20  selected from the group consisting of cancer, Alzheimer's disease, viral infections, auto-
immune diseases and neurodegenerative disordets,

Specific types of cancer that may be treated include carcinoma, squamous cell carcinoma,
hermatopoietic tumors of myeloid or lymphoid lineage, tumors of mesenchymal origin,
tumors of the central and peripheral nervous system, melanoma, seminoma,

25  teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma, thyroid

follicular cancer, and Kaposi's sarcoma.



I n another preferred enbodi ment of the nmethod descri bed above, the cel

prol i f erwii2esosds2sorder i s selected fromthe group con®CIEMEPIGS0MZNI gn

prostate hyperplasia, famlial adenomatosis pol yposis, neuro-fibromatosis,

psoriasis, vascular snmooth cell proliferation associated with

at heroscl erosis, pulnmonary fibrosis, arthritis, glonmerul onephritis and post

5 surgical stenosis and restenosis. In addition, the inventive nethod

provi des tunor angi ogenesis and nmetastasis inhibition as well as treatnent

of organ transplant rejection and host versus graft di sease. The inventive

met hod may al so provide cell cycle inhibition or cdk/cyclin dependent

inhibition. In addition to the above, the nethod object of the present

i nvention provides treatnment and to prevention of radiotherapy-induced or

chenot her apy-i nduced al opecia. The present invention also provides a

pyrazol e derivative represented bysformula (la) or (1b) NN' HN R HR- NH

CH3 CH N3 IN(la) ~1 (Ib) OR OR- wherein 15 Ris a group -COR
-CONHR  or -CONR Rl wherein R and Rb are, each independently, hydrogen or

an opt i @naiotbxr freRirbd EdbdRindi ey&eﬁﬁé@ateﬁnﬁﬁ%ﬁ ke SRt priifedtiivenChed Cl - C6

al kyl , - C6 cycloalkyl aryl, ary , heterocyclyl or heterocyclyl al kyl

or, togé’@ﬂ’@?r ifys¢lepted fEom m%%%‘é}b?PﬂéEﬁt@ﬁ]qf@e‘m‘H erstpig dypaplasin daeiid R and Rb may
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%fle,?;l I§"¥| dgen iS ‘and lax? llﬁl&thlon ag we as treXtment ofi%\(ganvmer ?anpre}egtle cycl oal kyl
and host versus graft disease, The inventive method may also provide cell cycle inhibition
or cdk/cyclin dependent inhibition.

In addition to the above, the method object of the present invention provides treatment and
10  prevention of radiotherapy-induced or chemotherapy-induced alopecia.
The present invention also provides a pyrazole derivative represented by formula (Ia) or

{Ib)
H
o N N
- “mH R”INZ “aH
=\ o, —
N s N
(a) A (b)
0” R, 0“ R,
wherein

15 R isa group -COR®, -CONHR® ar -CONR’R® wherein R and R® are, each independently,
hydrogen or an optionally substituted group selected from straight or branched C;-Ce alkyl,
C3-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

20  group selected among N, NH, O or §;

R, is selected from the group consisting of:
a) straight or branched C;-C, alkyl;



conprises any C3-C6 cycl oal kyl group and wherein the al kyl noiety conprises
any st ramght004/0868tw anched Cr-C. al kyl group: c¢) 3-net hyprdHEE0§3/058942! ;
2-thi enyl; phenyl; 2,6-di |uorophenyl; 4- 5 (am nosulfonyl)phenyl;

4- (di et hyl am nomet hyl ) phenyl ; 4-(4-net hyl pi perazi nyl ) net hyl -
group of fornmula (Ha) or (lib): ~ /(Balm-XY (Ila) (11b) wherein, in

formula (Ha),

wheri n

carbon or nitrogen atom Y is a carbon, nitrogen, oxygen or sulfur atom or
provided that at |east one of X and Y is other than a
carbon atom R is, independently fromeach other and in any one
free positions of the heterocyclic ring of formula (Us),

it is an NH group,

hydr oxy

phenyl ; d)

the cycle represents a 5 to 7 nenbered heterocyclic ring

10 X, directly linked to the rest of the nolecule, represents a

group or it is an optionally substituted group sel ect

ed from

straight or branched G -C6 15 al kyk, C3-C6 cycloal kyl, aryl, aryl al kyl,

het erocycl yl ,

alkoxycarbonyl alkylcarbonyl or arylcarbonyl; and n is 0O or

hydr oxy
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ot her ofhgglor Rdis ethyl or n-butyl, then Ris other than -

10

15

20

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

(R%),
O -

{\a) {lib)

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
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 (IIa), a halogen atom or hydroxy
group or it is an optionally substituted group selected from straight or branched Ci-Cs
alkyl, C3-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 (IIc) or (IId):

F A

(lic) (ltd}
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 sclected from hydroxy (-OH), aminocarbonyl (-CONHz) or
methylaminocarbonyl (-CONHCH3);

COR



with R as 3-bronophenyl, benzyl, 4-tert-butyiphenyl,

4-t ert - b bgawesogtet hyl , 4- fl uorophenyl net hyl, cycl oproREP2003/050942
2-naphthyl methyl; 5 or a pharnaceutically acceptable salt thereof. The
present invention also includes nethods for the synthesis of the pyrazole
derivatives represented by formulae (1s) or (Ib) that, unless otherw se
provi ded, may be conveniently grouped and defined as conpounds of fornula
(I'). Pharnmaceutical conpositions conprising the pyrazole derivatives of
formula (1) are also included in the present 10 invention. A nore conplete
appreciation of the invention and many of the attendant advantages thereof
wll be readily obtained as the sane becones better understood by reference
to the followi ng detailed description. DETAILED DESCRI PTI ON OF THE

| NVENTI ON 15 Several heterocyclic conmpounds are known in the art as protein
ki nase inhibitors. As an exanpl e, g2-carboxam do-pyrazol es and

2-urei do-pyrazoles, and derivatives thereof, have been disclosed as protein
ki nase inhibitors in the international patent applications WO 01/12189, WO

01/ 121 88rovield @it i 3drbttaas! wheh R2k GQGRhp of Btrhuld @chQﬁoH@HfR‘DJrRm?sea appl i cant
|tself.ﬁ§ 0Fused bLCKC|IC conpounds conpr|5|n%8§¥é?zo e noi eties and

possessiHGoRsreswhilshthe ptherof R™ aeR iyiethyl o5 avbetyh gierdhancLOBEd in WO

00/ 69846wign@* \¥9 §.BlomdpitAyln e, | 4-Rft-buRiph&y1, OR4AAR: eﬁ;}ﬂﬂﬂ PQ2/ 10534
claininﬁHBri rity fro q%ﬁgg?gpt g@ I?g.tgon No. §§%9 216’2E of Septenber 26,
2001) a E@%@Wﬁ&ﬂﬁﬁy PR} ST (A E@#ﬁ’ning priority fromUS patent

appl i £ atdr e phdniidcadittlBhceehtabld yaltlifereof002) , all in the nane of the applicant
itsel f. 25 The conpounds. abject of Lhe present .invention fall within the
scope ofﬁtel%esﬁ%%%fm FIB? WE‘?QBS "6"11'“’{1‘?1%5" g’?d?'”g%é‘ﬁf’f@ﬁé’m EBIVASH D herewith
| ncor porregreseintér/byr fefoedae(lap or (Bh)itha,r@lessodtherwiperofidedamhy becsoagatendy ed t her ei n.
Unl ess q | £ n ceferri t he compounds. of forrmula (I)
per se aé&waﬁ‘?ad%gfo édn;%g% \é‘\i{ra&rsac?éu lln%:"% Q@'o?%wﬁ#?%i’%* r to any

t her apeomprisingethe myrazole alerivativisnof fodtuls (B nare talse ipcheledrit thepemint on i ncl udes
al | gggy- drates, solvates, conpl exes, netabolites W 2004/ 056827

PCT/ EP2 0942 9 and prodrugs of the conpounds of this invention.
Pr odr ugsA anoee eomyplegeoapmieciationy ofhtha desgntion and many of the attendant advantages

thereof will be readily obtained as the same becomes better understood by reference to the

following detailed description.
DETAILED DESCRIPTION OF THE INVENTION

15  Several heterocyclic compounds are known in the art as protein kinase inhibitors. As an
example, 2-carboxamido-pyrazoles and 2-ureido-pyrazoles, and derivatives thereof, have
been disclosed as protein kinase inhibitors in the international patent applications WO
01/12189, WO 01/12188, WO 02/48114 and WO 02/70515, all in the name of the
applicant itself.

20 Fused bicyclic compounds comprising 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.

25  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

30 them, the present invention includes all of the hydrates, solvates, complexes, metabolites



conmpounds, which rel ease the active parent drug according to formula (1) in
vivo. A we&xmb40S6827 of a conpound of fornula (1) is any ROTER2008D509320 whi ch
this same conpound of fornmula (1) is converted, in vivo. for instance upon
adm nistration to a 5 manmal in need thereof. Typically, w thout however
representing a limting exanple, upon adm nistration of a conpound of
formula (1), this sane derivative may be converted into a variety of
conmpounds, for instance including nore soluble derivatives |ike hydroxyl at ed
derivatives, which are easy to be excreted. Hence, depending upon the

met abol i ¢ pathway thus 10 occurring, any of these hydroxyl ated derivatives
may be regarded as a netabolite of the conpounds of formula (1). If a
chiral center or another formof an isonmeric center is present in a conmpound
of the present invention, all forns of such isoner or isomers, including
enantionmers and diastereoners, are intended to be covered herein. Conpounds
containing a chiral center 15 may be used as a racem c m xture, an
enantionerically enriched m xture, or the racemc mxture nmay be separated

usi Ng Wehd pro#rGGVeT the® GdbiHoBMER Sof ATE irfventioR Obr¥drGbsadre BRASIVHIEAE bogBiy be used
alone. In cas‘ﬁs |.%§v¢%cggc%gpounds have unsafurated carbon-carbon doubl e
bonds, B¥RpPuRdsvhigheleass the aetive parpt dyug pocording e formylaMyjnviyon t he scope of this
i nvEnt i (Anmetlhlbblitbasies comﬁtﬁhﬁioﬁ f@moapﬁsanmm?eﬁnatipdonwﬁiaywwl 'ecdf or mti , such
as keto-eno ONEer S, .eac tautoneric formis,conte ated as being

o el oottt ARG TR S et o, b ers o AT Y Pum or

pr edém namidalin needdreecof.orm I n the present description, unless otherw se

speci fi . Wt Dt termstraight ar.branched Cr-C6 al kyl, hence

cgrrpr ehgﬁ%llc%’ ‘g’rthogf]}(&f&%: 137 &h@'ﬁ ?ﬁfnéhﬁl %?lm?%fup%g‘g‘élmg n8éh as, for

i nst anc eompeanchyf formulay(p), this pamp derivatieomayp by |convertisliingd 2 vasietyusfy! , tert-butyl,
sec- but - - . . ' . C3- C6

cycl oal %Tpo\;\l%ds’lzf‘rél @%%f,c)! lkfﬁ*“glg gﬁé%%sglru&nﬂggﬁ%rﬁ‘éé\e ?’ge:l(ljydygg;@tf}é P%é‘%’ﬁ‘% atic ring such
as cycl ofhichpyd easy yie |bolrxerpted. Heusk.ofpending uponl they uieebalicypathvwiip dhuser m ar y|

I ncl yde | [ ' . to 2 rin

noi ettdi es%f&ﬁh?,ﬁ%?%#‘ thgsgg{yg@ ﬁfﬁfgﬁ%‘%ﬁ%ﬁﬂ“@%ﬁ%@%@ a\é#l%%()fé{ebon s, wherei g at

| east omempropndséformydadl).ngs is aromatic; if present, any aromatic

het er ocyed éh%ﬂh&ﬂép&iégbﬂ& 1840 Bf dreikhdi8 ekt iR Preddhd 18 AADMBSRA DS the

PCT/ EP2003/ 050942 ) . . .
present invention, all forms of such isomer or isomers, including enantiomers and

diastereomers, are intended to be covered herein. Compounds containing a chiral center

?

15 may be used as a racemic mixture, an enantiomerically enriched mixture, or the racemic
mixture may be separated using well-known techniques and an individual enantiomer may
be used alone. In cases in which compounds bave umnsaturated carbon-carbon double
bonds, both the cis (Z) and trans (E) isomers are within the scope of this invention. In cases
wherein compounds may exist in tavtomeric forms, such as keto-enol tautomers, each

20 tautomeric form is contemplated as being included within this invention whether existing
in equilibrium or predominantly in one form.

In the present description, unless otherwise specified, with the term straight or branched
C)-Cs alkyl, hence comprehensive of C;-Cy alkyl, we intend any of the groups such as, for
imstance, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, sec-butyl, n-

25  pentyl, n-hexyl, and the like.

With the texm C3-Cs cycloalkyl we intend, unless otherwise provided, a cycloaliphatic ring
such as cyclopropyl, cyclobutyl, cyclopentyl and cyclobexyl.

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

30 rings is aromatic; if present, any aromatic heterocyclic hydrocarbon also referred to as



het eroaryl group, conprises a 5 to 6 nmenbered ring with from1l to 3
het er oat Ws2004/056B25t er oat om ¢ groups sel ected anong N, NET/EP2003/6B094Exanpl es
of aryl groups according to the invention are, for instance, phenyl,
bi phenyl, a- or J3-naphthyl, dihydronaphthyl, thienyl, benzothienyl, furyl,

benzofuranyl, pyrrolyl, 5 imdazolyl, pynzolyl, thiazolyl, isothiazolyl,
oxazol yl, isoxazolyl, pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, indolyl,
i soi ndol yl, purinyl, quinolyl, isoquinolyl, dihydroquinolinyl,

qui noxal i nyl , benzodi oxol yl, indanyl, indenyl, triazolyl, and the |ike.

Unl ess otherw se specified, the termheterocycle or heterocyclyl includes 5
to 6 nenbered saturated, partly unsaturated or fully unsaturated

het erocycles with froml to 3 heteroatons 10 or heteroatom c groups sel ected
anong N, NH, O or S. Apart fromthe fully unsaturated heterocycles,
previously referred to as aromati s heterocycl es and enconpassed by the term
aryl, exanples of saturated or partly wunsaturated heterocycles according to
the invention are, for instance, pyran, pyrrolidine, pyrroline,

i m dazolhk@Raryl ?bﬁﬁé&h}brﬁbsﬂﬁﬁ BY Aé&fhekddi M, wily 1648 Al 10N hetbBUAROLI NE,
t hi azol i di ne, %drofuran tetrahgdrofuran 1, 3-di oxol ane, piperi zine,

plperazPﬂ@”mWBW§ﬁﬁPﬁ lecteg amang N, NH, Q @r Sppen referrlng to the conpounds of the
I nvent i @amfl&lof i gxluﬁs&c@mﬁgo@%eumﬁﬁon(am for Mistande! SiRh{], BBBEnfISHRY €SENt a given

cycl oal kyl group I nstance cgclopropyl, a glven cyc oa kyl al kyl group,

f or |nsﬂﬁdb@wﬂyﬂi6&%@9Vﬁﬂgﬂhﬁm 1, ofimyb nbespafiprmd,y pyredilicy|  gr oup, for

ZOIrsstasmaezo ;| BRFSARY isothabdiy10 bxasbiyiC BsoRB¥R, t h\%ﬂ; g formul ae:
(--ArvVv ~ cycl%}?)q;g%g cy(%ﬁ%e?oky -%1 k§/ 5( kyI c?clﬁ(}gli :p e}tr}f referring to

t he corrp%'ﬂfﬁ’d%‘y f PYAEZIORY o ndabyl, \ireindeld, Rpusiayl o gnaiyl, of“‘ﬂ‘ﬁ?‘#bﬂsl a (lla), the

5to7 mhﬁgﬂt myl,senﬁddnﬁolwmdmygﬁfdk lltnidﬂlﬂgﬂaﬂd%ém rest of the
004/ 056827 PCT/ EP2003/ 050942

ﬁl ac l|f|| HHS’H’ ou F? W ]ﬂmt om h%g)t%‘el Oﬂ%r?qyﬁlylzmcludes 5 to 6 membered

saturated, partly unsaturated or fully unsaturated heterocycles with from 1 to 3 heteroatoms

10 or heteroatomic groups selected among N, NH, O or S.
Apart from the fufly unsaturated heterocycles, previously referred to as aromatic
heterocycles and encompassed by the term aryl, examples of saturated or partly
unsaturated heterocycles according to the invention are, for instance, pyran, pyrrolidine,
pyrroline, imidazoline, imidazolidine, pyrazolidine, pyrazoline, thiazoline, thiazolidine,
15  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
20  instance methylcyclopropyl; all of which have the following formulae:

Aoy A

cycloalkyl cycloalkyl-alkyl alkyl-cycloalkyl
When referring to the compounds of the invention wherein R, is a group of formula (Ila),
the 5 to 7 membered heterocyclic ring is directly linked to the rest of the molecule through
the X atom, as follows:



N/~*/(Ro (RR OXJ~'"X ~Y ~Y Exanples of these 5 to 7 nenbered

het er ocysw@sooumsdsede any 5 to 6 nenbered heterocycl e apEngriobnessoal r eady
reported and, additionally, 7 menbered heterocycles such as, for instance,
azepi ne, di azepine, oxazepine and the like. 5 Any R if present, is at any
one of the free positions of the heterocyclic ring of formula (Ha) by

repl acenment of a hydrogen atom When referring to the conpounds of the

i nvention wherein Rl is a group of formula (Ile) or (lIld), ureido and
carbanate derivatives may be thus identified, having the follow ng
sub-formulae: / I\N RN OR e OO/Ra i R to According to the present
i nvention and unl ess ot herw se provided, any of the above R, R and R
groups may be optionally substituted, in any of their free positions, by one
or nore groups, for instance 1 to 6 groups, independently selected from
hal ogen, nitro, oxo groups (=0, gyano, alkyl, polyfluorinated al kyl,

pol yfl uori nat ed al koxy, al kenyl, al kynyl, 15 hydroxyal kyl, aryl, arylal kyl,
het erocycl yl, cycl oal kyl, hydroxy, al koxy, aryloxy, heterocyclyloxy,

met hyl enedi oxy, ajkyl carbonyl oxy, arylgarbaonyl oxy, cycl oal kenyl oxy,
aIkyIideneaningfo Yoxy, aryoxycarbenyN~ aryi oxycarbonyl ,

cycl oal kyl oxycal bon I no, ureido, al(} no, di al kyl am no, aryl am no,
di aryl am no, fornyl ajng, alkyl carbonyl a6, aryl carbonyl an no,

het er ocycl yl car bonyl CHY al koxycar bq m_po, al koxyi mi no,

al kyl sul f onyl ani no, Stidigny I8 no,  f o SN0 2088/ 056827

PCT/ EP2003/ 050942 12 "al kyl carbonyl, aryl cgrbonyl, cycl oal kyl car bonyl ,

het er ocycl yl car bonyl nLnﬁg%Lhanyl, (R9),
0 ) fpiDX’/
LY k/

Y

Examples of these 5 to 7 membered heterocycles include any 5 to 6 membered heterocycle
among those already reported and, additionally, 7 membered heterocycles such as, for
instance, azepine, diazepine, oxazepine and the like.

5 Any R, if present, is at any one of the free positions of the heterocyclic ring of formula
{Ila) by replacement of a hydrogen atom.
When referring to the compounds of the invention wherein R; is a group of formula (Ilc)
or (Iid), ureido and carbamate derivatives may be thus identified, having the following

sub-formulae:
FKN;7) FLN;W
)\ R'd A R*®
o N~ 0% Mo~
le

10
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,
15 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,
alkylcarbonytamino, arylcarbonylamino, heterocyclylcarbonylamino,
20 alkoxycarbonylamino, alkoxyimino, alkylsulfonylamino, arylsulfonylamino, formyl,



al kyl am nocar bonyl , di al kyl am nocar bonyl, al kyl sul fonyl, aryl sul fonyl,

am nosul 8A04/0562Ky| am nosul fonyl, di al kyl am nosul f onyPCTaPW0s/HS00422Nd

al kylthio. In this respect, with the termhal ogen atomwe intend a fluorine,
chlorine, bromne or 5 iodine atom Wth the term al kenyl or al kynyl we

i ntend any of the aforenentioned straight or branched C2-C6 al kyl groups
further bearing a double or triple bond. Non limting exanples of al kenyl
or al kynyl groups of the invention are, for instance, vinyl, allyl,

1- propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-pentenyl,

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 Cl1-C6 al kyl or al koxy groups which are substituted by nore than one
fluorine atom such as, for instance, trifluoronethyl, trifluoroethyl,
1,1,1, 3, 3, 3-hexafl uoropropyl, triiduoronethoxy and the |like. 15 Wth the
term al koxy, aryl oxy, heterocyclyloxy and derivatives thereof we intend any
of the above al kyl, aryl or heterocyclyl groups linked to the rest of the

Mol ecul ealkyivafbogl, arylearygNoyRioalyicarbimyl, HeleRWycRfidartiRhyll REiRBANGRyl, it 1S clear to
t he Sklléﬁ% erson ;q§t n .grqy m@*ﬁh %ﬁg IS @ conposite hame such as,
for inst i"@'ﬁn W@?ﬂg I 9@’%‘9 car Q&SH §)'1]II,3“ ?@i&@%‘syﬁ%‘!@?’lﬁ’,ﬂy’al koxy, 20
al kyl t hi akylamindsaifoyyl, dislkylahisydutionyl, asliky heiidyammg) oxy, aryl al kyl,
het er ocyglyl al k a qgtgﬁ%li e #ave t.o be intend as conyventionally
construé@t%§%?ﬁ%Lﬁg@t ¢ A?Gﬁ?b m?ﬁ@?“ﬁ%f?&%@“m’ ecOMBF & a group such
as hef eriodipedtooh.al kyl oxy is an al koxy group, e.g. alkyloxy, wherein the
al kyl rn$éﬁ Eﬁngﬂ&%? 8_ P d by.a heterocyclyl. grou nd wherein
al kyl an ﬁ%terocy §{ §r 5§&§%§V¥°§%?ﬁﬁg .‘E%&§W§$W§E§ﬁ$#%§l|y accept abl e
sal t s of Ca+Gsealkyd gprups futheyf befuingna deublelr triple |bonke Ndnelimitihgl exanptés tof on salts with
i nor gani g (gr#g,g'lc ls ¥ thé irfbentiol ok €5 %}Xn Oﬁ%l Ofh.$ _ﬁ%dr brom c,
sul furic, p%rch ric, sosdﬁo?ﬁé,oacefﬁgfn r?%lu Rbaé@t% ,m%o%pionic,
gl ycol i cisoprapenyi, d:-butsryl) 2-butenyked-buténgl, 2paitenyl, Irhekeayl; ethymy.t 22propynylci tri c,
benzgjc, 4.6 a8 e del i ¢, met hanesul phonic, isethionic and salicylic
acid. Preferably, the acid addition salt of the conpounds of the 30
i nvent i offith gheteqns pelafipoppatedetliyl tos alkieyt we diiendr fugteof dhe phovy stmight onl t . WO
2004/ 056&31311&3@;[@%893/ Qﬁﬁ?”ﬁoupg-%hich are substituted by more than one fluorine
atom such as, for instance, trifluoromethyl, trifluoroethyl, 1,1,1,3,3,3-hexafluoropropyl,
tiﬂuoromethbxy and the like.
15 With the term alkoxy, aryloxy, heterocyclyloxy and derivatives thereof we intend any of
the above alkyl, aryl or heterocyclyl groups linked to the rest of the molecule through a
oxygen atom (-O-).
From all of the above, it is clear to the skilled person that any group which name is a
composite name such as, for instance, cycloalkylalkyl, arylalkyl, heterocyclylalkyl, alkoxy,
20 alkylthio, aryloxy, arylalkyloxy, alkylcarbonyloxy, arylalky], heterocyclylalkyl and the
like, have to be intended as conventionally construed by the parts from which they derive.
Ag an example, 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.
25  Pharmaceutically acceptable salis 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, triflooroacetic, propionic, glycolic, lactic, oxalic,
malonic, malic, maleic, tartaric, citric, benzoic, cinnamic, mandelic, methanesulphonic,
isethionic and saticylic acid. Preferably, the acid addition salt of the compounds of the
30 invention is selected between the hydrochloride or mesylate salt.



Phar maceutically acceptable salts of the conpounds of formula (1) also

i ncl ude Woe2084058827 Wi t h i norgani c or organi c bases, e.@CT/ER2Re/(509L2

al kal i ne-earth nmetals, especially sodium potassium calcium or nagnesium
hydr oxi des, carbonates or bicarbonates, acyclic or cyclic am nes,
preferably nmethyl am ne, ethylam ne, diethylam ne, triethylam ne, piperidine
and 5 the like. Afirst class of preferred conpounds of forrmula (la) or
(I'b) is represented by the derivatives wherein Ris a group -COR, Ris as
above defined and R is tert-butyl. Another class of preferred conpounds of
formula (la) or (Ib) is represented by the derivatives wherein Ris a group
-CONHR, R is as above defined and Rl is tert-butyl. to Another class of
preferred conpounds of formula (la) or (Ib) is represented by the
derivatives wherein Ris a group -CONRRL', R and Rb are as above defi ned
and RI is tert- butyl. Another class of preferred conpounds of formula (la)
or (Ib) is represented by the derivatives wherein Ris as above defined and
Rl is a group of fornmula (Ila) selected from /~ O15 -CHV -Rc wherein R

has t he paire¥@uiicaDidcebbIERAR: Glse 1kHe lof €drasle (Dfﬂsﬁﬁtﬂ:ftﬂé&lﬁcia&o”pounds of

formula (la) or, (lb |s r epr esent b the derlvatl rein Ris as
above d@‘%‘i"d‘é’(ﬁgﬂ&ﬁ g‘?‘ﬁfgkagf"r ?ilﬁ'éﬂg‘??’om (R 17D
(R ~-~ petass%n,_calkﬂrhm Mmd@ﬁesnﬁfhydi‘m:rded Ehrlibnﬂtmbr Eichﬂmte%,heyoﬁb ev@clicepor t ed

meani ng art| arI regerr |n Ihqgg%ﬁve cIass&n ar e t he
conpounds 8%prr “t arpipg RICFRRA00, o

4-f | vor detigay| or cyclobutyl and RI |s as defined in the general formul a.

VIO 2004 0388 2ol i ERAOOTARY RRR8420¢ Adnflh 38 RE'doh Gl i 6 Gl ed are Lhe

conmpounds 0 erei n eneral formula,
and Rl |@WWM@&%%@%R @rasahmsldﬁnedlanmmquden dyl -4-yl, |-

2 (R - Ve e it et b g Sy € R () AB e gy e
denvatlves wherein R i 1s a group —CONI-IR R is as above defined and R, is tcrt-butyl
10 Another class of preferred compounds of formula (Ta) or (Ib) is represented by the
derivatives wherein R is a group -CONR®R®, R* and R® are as above defined and R, is tert-
butyl.
Another class of preferred compounds of formula (Ia) or (Ib) is represented by the
derivatives wherein R is as above defined and R; is a group of formuta (1la) selected from:

O -O— <

wherein R° has the above reported meanings.

15

Another class of preferred compounds of formula (Ia) or (Ib) is represented by the
derivatives wherein R is as above defined and R; is a group of formula (11a) selected from:
(R%),

O -G O
©
—~(F” NS

20  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-fluoropheny! or cyclobutyl, and R; is as defined in the
general formula.



5 For a general reference to any specific conmpound of fornmula (1) of the

i nvent i ow0 200p056827al |y in the form of a pharmaceuti cal IRCTARe@SAH4R sal t,
see the experinental section. As fornmerly indicated, a further object of
the present invention is represented by the process for preparing the
conpounds of formula (1). Therefore, the conpounds of forrmula (I) and the
phar maceutically acceptable salts nay be 10 obtai ned by a process
conprising: a) reacting a conpound of formula (Ma) or (Md) Y" (lIlia) (Illb)
H2N COON HZN COOH with acrylonitrile so as to obtain the correspondi ng
derivative of formula (1Va) or (1Vb) NC-~"N "COON NCI,/ NXCOCH (IVa) (IVb)
15 b) protecting the amno group of the conpound of formula (lIVa) or (I Vb)
so as to obtain the correspondi ng derivative of formula (Va) or (Vb)

NCB/ --~N" "COON NC MXCOCH Q (Va) Q (Vb) wherein Qis a suitable amno
protecting group; c) reacting the gonpound of fornula (Va) or (Vb) with a
suitabl e al kylating agent so as to 20 obtain the correspondi ng ester
derivative of formula (Vla) or (VIb) WD 2004/056827 PCT/ EP2003/ 050942 15

NCB{ ' ; - maé?mwkﬁbﬁﬁﬁefaﬁme?om@uﬁaé cﬁ‘)forﬁtuﬁ\(la@)vheﬁi!ﬂqg @ia? défred mlt and \S, for a

- X r n , r r
OV byt SR R o ey e B ot B St hen ety b bng ng
deri vat inwthybpipdravinylsi-gl, Q\R]SHetratiydfofiriny)-2-¢), LX-tettahydrdfutapyl-Aplor 2b) 5 CN CN e)

reactinggthe.c ound of formula (VIla) or (MIb) with hydrazine hydrate so
as to g@t'ﬁé%”‘?ﬁ’@“&ﬁ%ﬁ’%’und of formila (Villa) or (VIIIb)
5 For a general reference to any specific compound of formula (I) of the invention,

optionaily 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 () and the pharmaceutically acceptable salts may be
10  obtained by a process comprising:

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

>< (ia) X (b}

H,N COOH H,N COOH

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

NG\/\uXcoon NC\/\E COOH
(IVa) (Vb)

15 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\/\NXcoon NC\/\“{XCOOH
!'-1 (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
20  obtain the corresponding ester derivative of formula (VIa) or (VIb)



NH NH (Villa) NHz (MI1lb) NH2 f) reacting the conpound of formula (Villa)
or (VI 0 woebs6827hyl chioroformate so as to i o0 obtai rrAEP2deasesizi ve of
formula (1Xa) or (1Xb), each one in any of the two regioisoneric forns
;t_coOEt COOEt Oxa) NH2 NH2 and reacting the conpounds of fornula (1Xa) or
(I Xb) according to any one of the alternative steps (g. 1), (g.2) or (g.3)
WO 2004/ 056827 PCT/ EP2003/ 050942 16 g.l) with a conpound of formula (X)

R COZ (X) wherein R is as above defined and Z is a halogen atom so as to
obtain the conmpound of formula (Xla) or (XIb) Q1 y ~ QNN N OCEt (*COCEt
vv ,Nv (wa) (XIb) HNCHN. 5 RR wherein Ris a group -COR; g.2) with a
conpound of fornmula (XIl) R -NCO (301) wherein R is as above defined so as
to obtain the conmpound of the formula (Ma) or (M) 10 wherein Ris a group
-CONHR ; or g.3) with a suitable amine of fornula (3011) in the presence of
tri phosgene or of a suitable chlosoformate ~iirl HN\WRb (XI11)

NC~ > COOAIk NC\/\TSZCOOAR

Q (Via) Q  (vib)
wherein Alk stands for a suitable C,-C; alky! group;
d) reacting the compound of formula (VIa) or (VIb) with sodium hydride (NaH) so as to
obtain the corresponding derivative of formula (Vi) or (ViIb)

Q ) a 0
\'& (Vila) “‘& (Viib)
cN CN

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

Q. Q.
@NH N \NH

(vilia) NH, (VIlib) NH

f) reacting the compound of formula (VIIIa) or (VIIIb) with ethyl chloroformate so as to
10  obiain the derivative of formula (IXa) or (IXb), each one in any of the two regioisomeric

forms

Q- Q-
@'Lcoost Cj'ﬁ(cooa
N N

(1Xa) (IXb)
NH, NH,

and reacting the compounds of formula (IXa) or (IXb) according to any one of the
alternative steps (g.1), (g.2) or (g.3)



wherein R and Rb are as above defined, so as to obtain the conpound of
formul a WO 2004/08682715 (XI b) wherein Ris a group - CONR RCT/ER20aB20sn®i2ect i ng
the ami no group of the conmpound of formula (30a) or (XIb) prepared
according to any one of steps from(g.1) to (g.3), so as to obtain the
corresponding derivative of fornula (XIVa) or (XIVb) HCOOEt H OOEt (Xl Va)
(XI'vb) HNC HN. R R WD 2004/ 056827 PCT/ EP2003/ 050942 17 wherein R has the
above reported nmeani ngs; and reacting the conpound of forrmula (Xl Va) or
(XLVb) according to any one of the alternative steps (i.1), (i.2), (i.3) or
(i.4) 1.1) with an acyl halide derivative of formula (XV) RI-CQZ (XV) 5
wherein R is as set forth in fornmula (Is) or (Ib) under groups (a), (b),
(c), (Ila) with X as a carbon atomand (fib), and Z is a hal ogen atom so
as to obtain a conmpound of formula 9MO or CAM HN1~ ~~ R? ( -t:OOEt RI ~S
OOEt 1J NHf NH (XVla) (XVIb) HNE HNC R R wherein R and R are as above
defined; 10 i,2) with a 5 to 7 nenbered heterocyclic conmpound of fornula
(XVI1) or a suitable amine of formula (XVII1), in the presence of
t ri phosganeitl 4 condpoiibof frm@¥¥X) ) HN(I't Rd (XVII1) wherein Xis NHand Y, R
n, Rd and Rd have the above regﬁ&fdﬁani ngs, so as to obtain the
correspondi ng conpounds of for a( a) or (XVib) wherein Ris as above
wherein R® is as above defined and Z is a halogen atom, so as to obtain the compound of

formula (XJa) or (XIb})
Q. Q
é'cooa ONKCOOE
N
(Xla) (Xlb)
HN HN
5 R R

wherein R is a group -COR®;
£.2) with a compound of formula (XIT)
NCO (XI)

wherein R® is as above defined so as to obtain the compound of the formula (XIa) or (XIb)
10 wherein R is a group -CONHR?; or

g.3) with a suitable amine of formula (XIIT) in the presence of triphosgene or of a suitable

chloroformate

HNRR®  (XII)

wherein R* an& R are as above defined, so as to obtain the compound of formula (XIa) or
15  (XIb) wherein R is a group -CONRR®; ’

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), s0 as to obtain the corresponding

derivative of formula (XIVa) or (XIVb)

H ;! OOE H :j{,coom

oXva) (XIVb)

HN HN
~r R



15 defined and R is either a group of fornula (I1la) with X as a nitrogen

at om andwQ 200¥056R7and n as above defined, or of fornul aedEEpo3gsesei n Rd and
Rd are as above defined; i.3) with a carboxylic acid of fornmula ()UX) in the
presence of a suitable condensing agent Ri-."O0OH QM so as to obtain a
conpound of forrmula (XVlia) or (XVIb) wherein Rl is as set forth in 20
formula (Is) or (lIb) under groups (a), (b), (c) or it is a group of fornula
(I'ta) with X as a carbon atomor of fornula (fib), and R, Y, R and n are as
above defined; i.4) with a conmpound of formula (XX) R -CQZ (XX) WO
20041056827 PCTI EP20031050942 18 wherein R1 is a group of fornula (lid) and
Zis achlorine or bromne atom so as to obtain the a conmpound of fornula
(XVla) or (XVIb) wherein Ris as defined above and Rl is a group of formula
(l'id); and j) reacting the conpound of formula (XVla) or (XVIb) prepared
according to any one of 5 steps firom (i.1) to (i.4) under basic conditions,
so as to obtain the corresponding derivative of fornmula (Is) or (Ib)
wherein R and R are as above defined; and, optionally, k) converting them

i Nto ot hbrein UROhe dbove fepbidd Tbaings} & rédet Itﬁ&mmma%ffowﬁ&mw@”d/ or into

phar maceu | | ccept abl e aI ts thereo he above Jor ocess i s an anal ogy
process a(‘f%’ﬁ‘g% ?“ieé'ﬁ 8 elferativestens thd) @*rﬁ‘é"@ﬁb@é 10 wel | known in the
art. Fr ai)eith anatyl bilide ddrivative of formsla CUWar to the person skilled in the art
that if a conmpound of fornul ?‘h&bﬁ (I b), prepared according to the above
process, is obtained as a m X of oners, their separation into the

si nglse whemieRs isaf sﬁmﬁrlﬁﬂsﬂayﬁr@)hﬁergimpﬁ(@((b)pw, (IHcEGANT4sRg t o

5 Ui koo s B\ 34 2 F o Bt i f4 B IBRA PeDg SR of B

corresp@ﬁﬁla}m(gﬁlbb ther eof, according to well-known nmethods, is still
within the scgpe he i nvention. Accordin step (a) of the process, a
conmpound of f rmJI (I'tia) or (Illb) is peact with acrylonitrile in the

presence of a e se, for instancélsogh hydr oxi de. The reaction 1is
g at a teyfperdtur C%.gc@@gtfrom about -10C to
H

preferably rr|
room 20 tenperat
HN HN
R R

(Xvla)
wherein R and R; are as above defined;
10 i2) with a 5 to 7 membered heterocyclic compound of formula (XVTI) or a suitable amine
of formula (XVIID), in the presence of triphosgene

(R%),
X

_
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

15 defined and R, is either a group of formula (Ila) with X as a nitrogen atom and R, Y, R®
and n as above defined, or of formula (fic) wherein R? and R* are as above defined;
i.3) with a carboxylic acid of formula (XIX) in the presence of a suitable condensing agent
Ri-COOH (XIX)
$0 as to obtain a compound of formula (XVIa) or (XVIb) wherein R, is as set forth in
20 formula (I2) or (Ib) under groups (a), (b), (c) or it is a group of formula (Ila) with X as a
carbon atom or of formula (Ib), and R, Y, R® and n are as above defined;
1.4) with a compound of formula (XX}

R-COZ (XX)

(xvi) HN(RDHR' v



According to step (b) of the process, the am no group of the conpound of

f or mul a wioOvEp4/as6827( 1Vb) i s protected accordi ng to convegvErmnadsesedsbods, for
i nstance with tert- butoxycarbonyl anhydride (BoclO and in the presence of
a suitable solvent such as acetonitrile or dichloronethane, so as to get

t he correspondi ng derivative of fornmula (Va) 25 or (Vb) wherein the am no
protecting group Qjust represents tert-butoxycarbonyl (boo). According to
step (c) of the process, the carboxy group of the conpound of fornula (Va)
or (Vb) is converted into the correspondi ng al kyl ester derivative, for

I nstance by operating in the presence of a suitable alkyl halide, for

I nstance nethyl iodide. The reaction is carried out in the presence of a
sui tabl e sol vent such as dinethylfornmam de 30 and under basic conditions,
for instance by using sodiumor potassium hydrogencarbonate. WD 2004/ 056827
PCT/ EP2003/ 050942 19 According tagstep (d) of the process, the conpound of
formula (Ma) or (Mb) is converted into the corresponding cyclic
derivative of formula (VIla) or (MIb) through reaction with sodium

hydr i dewhéi@ﬁm%%%é@%fr&mﬁﬁgﬂd)%Qﬁta cthﬁJ’cﬁbFHnﬁﬁe?d?&ﬁ s8hs @ obldint 20! € sol vent

such as di oxane or tetrahydrofuran at refl uxi é% nperature. 5 According to
step (eftedreoppernd offopada ) oK Y8R Tehetsm B isragde eéquva)amb& ¥Hb) is reacted
W th hy@foagbﬂ&nﬂﬁlb(hl :gnd preferably W|th an excess of hydrazi ne nonohydr at ed,

for instance to 10 equi val resence of a suitable solvent
such as) B‘Eﬁ‘?’o@%‘s of @@Fgﬁ’cﬁ‘ﬁ’ﬁ‘%?es t hereof. The
r eactsi Oatepsﬁqﬁf(&i)etb emb ;tndéﬁlbd’siceﬁhdﬂid)hs sdﬁt&ﬂﬂmﬁ)ﬂﬁ%@ﬁ’éﬁ by addi ng

hydrazin ol t f fornula V'Ia) or (M1b) and
under sf ﬁ(’l'i“f@lﬂ' &Qv&ﬁfe ?“gei} de%ﬂ?r%‘ﬁlc%"“&ﬁ%ﬂt 48 hours, at the
tenp ter akymver&rgghengmtdmmﬁﬁﬁf]mmmm (Fo@,@:sp&itﬁély,rala%ymtto_t he a_bgve
reaction Qi e presence of glacial acetic aci
Accor di Rh’i“?%c gtﬁﬁliara{:?e})gﬁl% @h?’ chess, t he conpound of fornula (VIHa) or
(VU b) rI'he aleac preckss mahhnmgywrooeislvﬂﬁuhfm betaerigioouti scchrding@d niethedscor r espondi ng
derl%atk¥ﬁpghm%?#gﬁka (13(a) or 15 (I Xb). The reaction is carried out

ng to well-kn

accor di own operative conditions, in the presence of a suitable
base, f &rom pkefthe aboye,i isiﬁprlﬂapyd e m;rbcmmkﬁled inathel adfthed ifSa)canaolrsd ofol vent  such as

E)fet { ﬁgy%@az j"orn El‘ﬁ%}en at oﬁhsfgttg?i%s% oungﬁﬂo(?&yor n%a ( SI/I } ?a?ngngne
(V11 b) lsgmr&sthelo sepiaaion jinje theosingle ispryers cmfmgmla () or (Ib), carried out
according to conventional techniques, is still within the scope of the present invention.
15 Likewise, the conversion into the free compound {Ia) or (Ib) of a corresponding salt
thereof, according to well-known methods, is still within the scope of the invention.
According to step (a) of the process, a compound of formula (IIT2) or (ITIb) is reacted with
acrylonitrile in the presence of a suitable base, for instance sodium hydroxide. The reaction
is preferably carried out in water at a temperature ranging from about —10°C to room
20 temperature.
According to step (b) of the process, the amino group of the compound of formula (IVa) or
{IVb) is protected according to conventional methods, for instance with tert-
butoxycarbonyl anhydride (Boc;O) and in the presence of a suitable solvent such as
acetonitrile or dichloromethane, so as to get the corresponding derivative of formula (Va)
25  or (Vb) wherein the amino protecting group Q just represents tert-butoxycatbonyl (boc).
According to step (c) of the process, the carboxy group of the compound of formula (Va)
ot (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
30  and under basic conditions, for instance by using sodivm or potassium hydrogencarbonate.



20 regioisonmers of formula (1Xa) or (IXb) WO 2004/ 056827 PCT/ EP2003/ 050942
20 COOEt W@ 200470868289 / COOEt A IINr vv '"CO CEt / N (M POWEPZIMASN42 COCEt
Q / ; COOEt ) NH2 NH2 NH2 In this respect, each couple of regioisoners of
formula (1Xa) or (DCb) may be conveniently separated according to

wel | - known net hods, for instance under chromatographic conditions, and each
regi oi soner so isol ated subsequently worked out. In the alternative, 5 the
m xture of regioisomers can be treated as such in the subsequent steps of
the process, wthout providing any separation. In fact, as the

et hoxycarbonyl group leading to two distinct regioisonmers is finally renoved
at the end of the process, it is clear to the skilled person that both the
above pat hways can be carried out for preparing the conmpounds of fornula
(I's) or (Ib) of the invention. 10 Preferably, however, the process is
carried out by first separating and isolating the regioisoners of formula
(IXa) or (I Xb) fromtheir mxture, as reported in the working exanples, and
by subsequently reacting themto the desired conpounds. According to step

(9. 1) ofActdidingtoRRHEH of b prmﬁrwﬁpafndﬁpfofmmﬁ(m)&?m isCbiivened S react ed
with a SU|b$ble derJvathvg of,forgﬁ%ﬁPgéa wh ﬂ¥ represents a hal ogen
atom priHt B spegponding ypli¢ deriyativg of _a)ﬂ-,&lﬁ:; Ongh ®SHound of formul a
(I Xa) omodiunkhydridé The seactionds! carfiedoous iti the plesnceadf\assitabid soliventaciischl or onet hane,
di met hyl f or mam tetrahydrofuran, dioxane or the like, and a suitable
base sugﬁmg?°nk%@?ﬂ?ﬁﬁﬂfﬂé&n%@ﬁg%%wﬁﬂ?Iethylanine, sodi um carbonate or the
| i ke 5i s According to step (¢) of the process, the compound of formula (VIIa) or (VIIb) is reacted

with hydrazine hydrate, preferably with an excess of hydrazine monohydrated, for instance

up to 10 equivalents, in the presence of a suitable solvent such as halogenated
hydrocarbons, lower alcohols or admixtures thereof. The reaction is preferably carried out
in the presence of ethanol, by adding hydrazine to a solution of the compound of formula
10 (VIa) or (VIIb) and under stirring for a suitable time, for instance about 48 hours, at the
temperature ranging from about 20°C to about 70°C. Preferably, the above reaction is
carried 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
15 (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 (VIIIa) and (VIIIb) so as to give rise to the following
20 regioisomers of formula (TXa) or (IXb)



WO 2004/ 056827 PCT/ EP2003/ 050942 21 added. The conpound of forrmula (X) is
t hen addww) 204096k m xture stirred for a time of aboutecditmoesnswdsz15 hours,
at a tenperature ranging fromabout 20C to about 80C. A suitable catalyst
such as di net hyl am no-pyridine may be optionally used. According to step
(g.2) of the process, the conpound of forrmula (IXa) or (IXb) is reacted 5
with an isocyanate derivative of formula (}111), 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 conpound of formula
(I Xa) or (DCb) is reacted with an amne of formula (XM in the presence of
tri phosgene or of a suitable chloroformate, for instance 4-nitrophenyl
chloroformate, so as to get the corresponding 10 ureido derivative. The
reaction is carried out in,tetrahydrofuran (TI-1F) or in a suitable
hal ogenat ed hydr ocar bon, preferabla dichl oronethane (DCM, and in the
presence of a suitable am ne such as diisopropyl ethylamne or triethylam ne
at a tenperature ranging from about -70C to roomtenperature. According to
step (h) of the process, the protected am no gkoup in fornmula (tlla) or
(XIb) 15 is d otected undar/wel | - operatyfve conditions, for instance
under aci dgg ¢ j cetic or hydrochloric
acid. The co ’\or (XI'b) ded in a suitable
sol vent such .or onet ndi oxane, d wwth a concentrated
sol ution of the sekect e§ORE! d. ernativefyy CO cially available
sol utions of gaseoys hydrogen chlpride dissolved ini20 di oxane (4 M HCl) may
be advant ageously &hpl oyed. The mMiMgture is then sti Pred for a time of about
2 hours to about 15 hours at a tenperature ranging from about 20C to about
40C. Accordin any one of eps (i.1), (i.2 i.3) or (i,4) of the
process, the c ound of foryula (Xd&Ex or ) is further reacted with a
suitabl e dew } Maig/the 2% i ng car boxam do,
ﬂprnula(XVI Bt Step (i.l) is
carried out w | Yae’\_pptif erably chior Nof fornula (XV) in a
sui tabl e sol vent sych as drchl or ofet hane an$f®inder Wasic conditions, for
instance in the pgesence of a s abl e am ne such gg diisopropyl et hyl am ne.
The reaction allows to obtain carbdxam do derivatives®of fornula (XVla) or

(XVI'D)  nthis respect, each couple of regioisomers of formula (TXa) or (IXb) may be conveniently

separated according to well-known methods, for instance under chromatographic

conditions, and each regioisomer so isolated subsequently worked out. In the alternative,
5  the mixture of regioisomers can be treated as such in the subsequent steps of the process,

without providing any separation.

In fact, as the ethoxycarbonyl group leading to two distinct regioisomers is ﬁnaily removed

at the end of the process, it is clear to the skilled person that both the above pathways can

be carried out for preparing the compounds of formula (Ia} or (Ib) of the invention.

10  Preferably, however, the process is carried out by first separating and isolating the
regioisomers of formula (IXa) or (IXb) from their mixture, as reported in the working
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

15  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



30 wherein Rr is as defined in fornula (1) under groups from(a) to (c),
(1'1a) w two 20025568230 2004/ 056827 PCTI EP2003/ 050942 22 per/Bprostsosazand
(fib); fromthe above, it is clear to the skilled person that the atom of
the RI group which is directly linked to the carbonyl nmoiety of formula
(XVla) or (XVIb) is a carbon atom Step (i.2) is carried out wth a

het erocyclic derivative of fornmula (XVII) or of an amne of 5 fornula
(XVf), 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 (XVla) or (XVIb) wherein R is a group of fornula
(I'ta) with X as a nitrogen atomor of forrmula (11c) and wherein Y, R n, Rd
and R 8 are as above defined. 10 Likew se, the condensation of step (i.3) is
carried out with a carboxylic acid derivative of formula (NW in the
presence of a suitable condensing sgent such as, for instance,

di cycl ohexyl car bodi i m de (DCC),

1- et hyl - 3- (3" -di net hyl am nopr opyl ) carbodii m de (EDC) or O benzotriazolyl

tet r ametyuuld. 9adopfBbii of Rrkutlal MPGRAI A ohd BEWixtod bl £-PREEALE NG according

to well-known net hods for g eparing carbox erivatives 5 According to

step (i .3putdto ghqut 13hewrs ata @%W&E&&O@Pb%?%%at(wq&%) or (JI1Vb) is
react ed mmiablacmﬁbmcmﬁahﬂﬁm&wh BipRokaliyhseaher ei n RI is a group of
formul a | Is.as set forth in forrrul Ia) or so as to

obt ai n t‘& Wﬁ%ﬁﬁ%ﬁ@dﬁa} ?fg‘h%HPfﬁ%ﬂFémmEPé‘FWﬁafPW’@s lsé la) or (XVIb).

I n :hsbls mmﬁdco lanhﬁ?leﬁﬁﬁﬁ@h bNfdrkifla Fm)pw ?’ﬁ‘a&é@gwﬂgﬁwb’“‘ad' ssolved in a
suita sql.vent such a or omet.hane, di met hyl f or mani de

t et rahym&%pa?ﬁtheaf%?ﬁfﬁé“@rti‘ftﬁ@%ﬂ?wy“°%Pﬁ6°q3m§1u| tabl e base such as

tri et hyl Aosvonding teitép(@ épibdseﬁdam ouﬁd)ehfdmmaﬁ(ﬂ}mrba Vis réabred | i ke i s added
therelﬁ @he C ufn?mg fcglrﬁprm é{fﬁ ?ddr e}nd the mxture
stirred Vi aFJ;'HDﬁEO mm%]o f‘l"OLt]lil sp'ie’??n?b Pk%ngﬂfuPrs" s“éta‘tf%rrperat ure

rangi ng uhtomfom:aﬂapfor :ﬁ@ﬁbct@nﬂbphehyl&ﬁlﬁrofo@maqrsdlaﬂgo et the pereb@idiagl enbodi nent, a
sui t W\fﬁ( € re?c%?%%scagljieqec}umﬁl n&omaﬁlfg'g?g?rnﬁé?b% gt | onal | y used

Accordl ng € process e yTo a (XVla) or
( XVI b) H@logglawtbﬂwmqa@n,l prefanblydmlommeﬂnw@&momc(m@ ptesenté of4d i s reacted

i ot S afe 858 e [oplop R Ainy b (EANKDATSP L rrfitinkd gl Pr eoence o1 2

from about -70°C to room temperature
According to step (h) of the process, the protected amino group in formula (XIa) or (XIb)

15  is deprotected under well-known operative conditions, for instance under acidic conditions

in the presence of trifluoroacetic or hydrochloric acid.

The compound of formula (XIa) or (XIb) is thus suspended in a suitable solvent such as

dichloromethane or dioxane, and treated with a concentrated solution of the selected acid.

Alternatively, commercially available solutions of gaseous hydrogen chloride dissolved in
20  dioxane (4 M HCI) may be advantageously employed. The mixture is then stirred for a

time of about 2 hours to about 15 hours at a temperature ranging from about 20°C to about

40°C.

According to any one of steps (i.1), (i.2), (i.3) or (i.4) of the process, the compound of

formula (XIVa) or (XIVD) is further reacted with a suitabie derivative so as to obtain the
25  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 dichioromethane 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)
30  wherein R; is as defined in formula (I) under groups from (a) to (c), (Ila) with X as a



obtain the desired conpound of fornula (la) or (lb). WO 2004/ 056827

PCTI EP200800X34a82723 Final ly, as per step (k) of the proT&Epseosobwse | atter
conmpounds (Is) or (Ib) nay be optionally converted into pharmaceutically
acceptable salts as fornerly reported and by working according to
conventional nethods or, alternatively, may converted into additional
conpounds of formula (Is) or (Ib). 5 Just as a non limting exanple,
conpounds of formula (Is) or (Ib) bearing a carboxyester function nay be
converted into a variety of derivatives according to nethods well known in
the art to convert carboxyester groups into carboxam des, N-substituted
carboxam des, N, N-disubstituted carboxam des, carboxylic acids, and the

| i ke. The operative conditions are those widely known in the art and may
conprise, for instance 10 in the conversion of a carboxyester group into a
car boxam de group, the reaction wi th amonia or amoni um hydroxide in the
presence of a suitable solvent such as a | ower al cohol, dinethylformm de
or m xtures thereof; preferably the reaction is carried out with anmoni um

][wdr oxnb dﬁrboggﬁmrm& ndﬂlgﬁﬁdwgf i@Aemima fie slﬂlléﬁtﬂéfsﬁn tha@th@atgxﬁgpﬁs atur el rangi n%
rom aboyt nal ogous erative conditions apply in the
pr epar at bﬁ‘@f‘“’@éﬂgﬁﬁ[’h%‘?‘@%m °‘H’qﬁ‘-‘yl&l§5b%f$rﬂb‘ﬁmpb S igds wherein a
sui t abl ecagonatatny or secondary amine is used in place of ammonia or anmoni um
hydroxid ew s arboxyest e d |nt car boxylic

aci d der| {‘btégmfl r aﬁégr???’c%cr‘%gﬁtég?%f?%‘ﬂ‘gb@% s, widely
knowns i nfotriude GIVIID), ﬂﬁhmemmm&iphosgmj substamtipllyas dmmauﬁabsmeﬁ gByprmula (Is) or
(1'b) beagd y-\ amno function may be easily converted into the

correspondl rig CAr boxani do or ureido derivatives. Fromall of the above it is
clear tontthierespert, stepi(iBesliows to dhetin ereido dativatiyes of formsyia QRYl2)odr XWl) process, any

compoundygiheid R Y egg, p ot Forllia (i}l bd { Bk HAE! drdF Rrmfio CH ol °1 S20 DO

further derivi Ri‘p fun |ona rou by wor according to
met hods Wesrgin YR ki BliandiRi° ardas abeve defined. | eadi ng to ot her corrpounds of fornula

(12a) 197 Lik&Wise, A8 Sorldbhsitfon of%gfpgfﬁ cgnﬁetfmth%%%bx\ﬁﬁxp Cessﬁ\%or pe of the

present invention. Accord o’ any variant o preparing the
conpound§mepa K inthy preseneq, of aﬁ“éq%*el ogdensing: pgeat thﬁsﬁfw ipptanes; reactant is

known or gigamhdrylcRbSBaiRIDRES, ALiyNg (3 QinteRR M inopropyl)carbodiimide (EDC)
or O-benzotriazolyl tetramethylisouronium tetrafluoroborate (TBTU), and by operating
according to well-known methods for preparing carboxamido derivatives.

15 According to step (i.4) of the process, the compound of formula (XIVa) or (XIVb) is
reacted with a suitable derivative of formula (XX) wherein R; is a group of formula (IId)
and R® is as set forth in formula (Ia) or (Ib), so as to obtain the corresponding carbamate
derivatives of formula (XVIa) or (XVIb).

In this respect, the compound of formula (XIVa) or (XIVb) is dissolved in a suitable

20  solvent such as dichloromethane, dimethylformamide, tetrahydrofuran, dioxane or the like,
and a suitable base such as triethylamine, diisopropylethylamine, sodjum 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
about 20°C to about 80°C. According to a preferred embodiment, a suitable catalyst such

25  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).



met hods. WD 2004/ 056827 PCT/ EP2003/ 050942 24 As an exanple, whilst the

st arti ng wateosioaéss7of fornmula (1l1ia) or (IHb) are comerpctaprkopsosmwa | abl e,

t he conpounds of forrmula @, (XI1), (XII1), (XV), (XVIl), (XVI11), (XIX) and
(XX) are known or can be easily prepared according to known nethods. The

I ntermedi ate conpounds of fornula (Vila) or (VIIb) of the process O- OO- O
(Vila) (MIb) 5 CNCN wherein Qrepresents a suitable nitrogen protecting
group, for instance tert-butoxycarbonyl (boc), are novel and, hence,
respresent a further object of the invention. As it will be readily
appreciated, if the conmpounds of fornmula (1) prepared according to the
process descri bed above are obtained as an adm xture of isoners, their
separation into the 1o single isoners of fornula (1), according to
conventional techniques, is within the scope of the present invention.
Conventional techniques for racemat® resol ution include, for instance,
partitioned crystallization of diastereoisoneric salt derivatives or
preparative chiral HPLC. In addition, it is clear fromthe above that a

gi ven  COFipslly| v pifsteb @) 5813 pfoossh, these lakd? boriiRMndd §ls) JrIOY ERPHE GAtoflly her by

starting fro Fg'xture f the reglms?rrers of fornmula“(l1Xa) or (IXb) or,

t he
al t er nat FOPEFd 19Q 3 ncgihe aceepiphle 3t gs frmpedy wppRsdsandynyerkipgs. When
pr epar i ngeérllieg ao rooventithab incfhodsut, aaltemntivelyC @dagli cb@ivérRd Ak LRI t he

af orenent i one ocess.variants, optional functional groups within the
starti ngcoﬁ?["gﬂgf%flqém&ﬁ(faﬂgr Int er medi at es thereof and which could give rise

to unsanivsichs sincelimitiag tiantpls, corapinds of Ranad (TR @ R) boariag @ eaBigekterccor ding to
Free dephiagton baE SR 00 A SHABE0T AP RHER SOTaR BRI B
pr ocedur ipghe dritozduvett icarhoxybsite gomppdtododnides, Nambbatithded caboxidnided, nvent i on nay
cnown' | ri P et ERE el bk e Y oot | Sned reacti ons bt een
t he seveFheopirpfiveconsittions &g thoge widelp kiomin imthe aet andamey doynprisspfokinstgpceinder
sol i dp PhgSke SohMEIGS bfa Carboryedtd? rEuui)iil%‘§'carboxamide group, the reaction with
ammoria or ammonium hydroxide in the presence of a suitable solvent such as a lower
alcohol, dimethylformamide or mixtures thereof; preferably the reaction is carried out with
ammonium hydroxide in a methanol/dimethylformamide mixture, at a temperature ranging
from about 50°C to about 100°C.
15  Analogous operative conditions apply in the preparation of N-substituted or N,N-
disubstituted carboxamides wherein a suitable 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.
20  As an additional example, compounds of formula (Ia) 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
25 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 (I), the
starting material and any other reactant is known or easily prepared according to known

methods,



WO 2004/ 056827 PCTI EP2003/ 050942 25 As an exanpl e, the compounds of fornula
(Xl'a) or WO@h)4/086A2¢h are prepared according to any onePQi/EPR@PHSOER 1),
(g.2) or (g.3) can be supported onto a suitable polyneric resin. Mre
particul aarly, the ethoxycarbonyl group in formula (Xla) or (XIb) nay be
renmoved under basic conditions, for instance in the presence of
triethylamne or diisopropylamne, and the 5 resultant conpound anchored to
t he above supporting resin, through the pyrazole nitrogen atomitself Q _
A~ 6 asln &&N Resin N HNC HN. R R The supported internedi ate thus
obtained may be then reacted according to step (h) and any one of steps
(i.1), (i.2), (i.3) or (i.4) of the process, so as to obtain the
correspondi ng 1o conpound of fornula (la) or (Ib) of the invention stil
supported on the polyneric resin. Subsequent resin cleavage, for instance
under basic or acidic conditions aecording to known nethods, allows to
obtain the desired conpounds of fornula ([a) or (Ib). Cearly, by performng
the above reactions of the process in a serial nanner, that is by follow ng

a conbi ngé &f éxamplePPEREGH staing hﬂ%&hﬂﬁlsﬁfoﬁﬁﬂéﬁha)fd?r(m%)%%ﬁmeﬁﬁﬂ?ra' conpounds

1 e e f i O SV, s

ComounCEQQhreﬂmamﬂraadHe&hs arRiacBMdiﬁkuanﬁ@h&dsa) O R~ wherein WO
2004/ 056827 PCT/. §P2003/ 9 f412'm Y a,na)or (VIIb) of the process

) Q o
\’& Mia) \'& (Vilb)
CN oN

wherein Q represents a suitable nitrogen protecting group, for instance tert-butoxycarbonyl
{(boc), are novel 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
10 single isomers of formuia (I), according to conventional techniques, is within the scbpe of
the present invention. Conventional techniques for racemate resolution include, for
instance, partitioned crystailization of diastereoisomeric salt derivatives or preparative
chiral HPLC.
In addition, it is clear from the above that a given compound of formula (T2) or (Ib) may be
15  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
20  properly protected according to conventionat 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
25  aforementioned reactions between the several intermediates in a serial manner and by
working under solid-phase-synthesis (SPS) conditions.



Ris a group -CON -CONHR or -CONR' R' wherein R and Rb are, each

i ndependemo 2g04/0548¢Tir ogen or an optionally substituted grPODEP3®E/es9ed from
straight or branched Cl1-C6 al kyl, C3-C6 cycloal kyl, aryl, aryl al kyl,

het erocycl yl or heterocyclylalkyl or, together with the nitrogen atomto
which they are bonded, R and Rb may forman optionally substituted 5 or 5 6
nmenber ed heterocycle optionally containing one additional heteroatom or

het eroatom ¢ group selected ambng N, NH, O or S; Rr is selected fromthe
group consisting of: a) straight or branched C3-C4 alkyl; b) cycloal kyl,

cycl oal kyl -al kyl or al kyl -cycl oal kyl wherein the cycloal kyl noiety i o
conpri ses 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-nethylthienyl-2-yl;
2-thienyl; phenyl; 2,6-difluorophenyl; 4- (am nosulfonyl)phenyl;

4- (di net hyl am nonet hyl ) phenyl ; 4- (45 net hyl pi perazi nyl ) net hyl - phenyl; 15 d)
a group of formula (lIla) or (lib): (R). r-Y - YN(Ila) (IIb) wherein, in
formula (lIla), the cycle represents a 5 to 7 nenbered heterocyclic ring

wherin X ancixaBslé, m&mﬁkﬁ&dfq%ﬁﬂﬂﬁmbrmb)tmhmﬁ@u}egawﬁmf gdsents a carbon
or nitro en aLo ni t en en, or .su atomor it is
an NH gr %i’ﬁ(&éiﬂ?g(ﬁgf&g‘éqng’ﬁ 8%“3% "’& Rlyoerie wsiMEe  han a car bon
at om R‘paitk:ularly;dmwmyylfgr@mwﬂmbul@(my oﬂﬂﬂb)lﬂmyaﬁ)telﬁdﬁ&duﬁert he free
positio t h ocycl ¢ rln f lS% a halo n atom or

hydr oxyn&aigg ndl%ﬂs E’% tgncé éh %(&m e°ﬁﬁ‘@3 ?Wnﬁé? fed from

strai ghtremltaltllcamnlumﬂmﬁhormo tlmlalbq\te su@rtﬁ@mmcﬂhmglk&bpymxo}dmtr@eyl al kyl ,

het er ocy, 8% Fheterocyclylalkyl, am no, am nocarbonyl, carboxy, oxo (-0),

al koxycar bony al kyl carbonyl or arylcarbonyl; and n 25 is 0 or an integer

froml to 4; e) azgroup of fornmula (Ho) or ( - WD 2004/ 056827
PCT/ EP2003/ 05%942 7d-0

~ Q-
@&RBSIH éﬂRﬁS!ﬂ
N N

HN HN

The supported intermediate thus obtained may be then reacted according to step (h) and

any one of steps (i.1), (i.2), (i.3) or (i.4) of the process, so as to obtain the corresponding
10 compound of formula (Ia) or (Ib) of the invention still supported on the polymeric resin.

Subsequent resin cleavage, for instance under basic or acidic conditions according to

known methods, allows to obtain the desired compounds of formuta (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

15  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 (Ia)

CH,

)\ (la)
R

wherein



Rd (Ilc) (lid) wherein Rd, Rid and R represent, the sane or different and

I ndependently from each other, a hydrogen atomor a straight or branched
Cl- C5 al KYO 28p4056%231 | y substituted by one or nore groupPSTERA2603108¢p4% r om
hydroxy (-OH), am nocarbonyl (-CONHZ) or 5 nethylam nocarbonyl (- CONHCH3);
provided that in formula (I1s), when R is a group of fornmula (Ile) and one
of Rd or Rd is a hydrogen atomwhilst the other of Rd or Rid is ethyl or
n-butyl, then Ris other than -CORt wth r as 3-bronophenyl, benzyl,
4-tert-butyl phenyl, 4-tert-butyl phenyl nethyl, 4- fluorophenyl nethyl,

cycl opropyl or 2-naphthylnethyl; to or a pharnaceutically acceptable salt
thereof. Likewise, it is a further object of the present invention a library
of two or nore conpounds of formula (Ib) NN R~ NH NA (Ib) O Rmwherein
15 Ris a group -COR, -CONWor -CONRSRb wherein r and Rb are, each

I ndependently, hydrogen or an optionally substituted group selected from
straight or branched Cl1-C6 al kyl, 2&€3-C6 cycloal kyl, aryl, aryl al kyl,

het erocycl yl or heterocyclylalkyl or; together with the nitrogen atomto
whi ch they are bonded, R and Ro may forman optionally substituted 5 or 6

nenber edRfigh gioGE CORS, -CONHRA of IGONIIR! Rhdidin B* Qjagbafgjggch en&@ﬁfr oat om or
0 oup. oRERER Fegn G Sesf g sl oty ety O Comh004) 056827
PCT/ EPZOGQCBEﬂMRyl 2@1 lagylatiyyt, | Ineekdeydlyl cﬁ)heﬂeﬁq}clyldlkyabigy&,gemer alde- cycl oal kyl
et el SR L 8 o AR i e Bt S 0 0P 2
5 6 membered heterocycle opuonally 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;
b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety
10  comprises any C3-Cs 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;
15 d) a group of formula (I1a) or (IIb):

(R%),

(Ia) ()

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
carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of
20 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 (IIa), a halogen atom or hydroxy
group or it is an optionally substituted group selected from straight or branched C;-Cs
alkyl, Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino,
aminocarbonyl, carboxy, oxo (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n
25 8 0 or an integer from 1 to 4;
€) a group of formula (Ilc) or (IId):



or branched Cl1-C4 al kyl group: c) 3-nethyltbienyl-2-yl; 2-thienyl; phenyl;

2, 6-di f| vsOopi¥nsgd27 4- 5 (am nosul fonyl ) phenyl ; PCT/EP2003/050942
4- (di met hyl am nomet hyl ) phenyl ; 4-(4- et hyl pi perazi nyl) net hyl - phenyl; d) a
group of forrmula (1la) or (IIb): -XY (lla) (Ilb) wherein,in formula

(ila), the cycle represents a 5 to 7 nenbered 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 atomor it 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 positions of
the heterocyclic ring of formula (l1la), a hal ogen atom or hydroxy group or
it is an optionally substituted group selected fromstrai ght or branched
Cl-C6 15 al kyl, C3-C6 cycloal kyl, aryl, arylalkyl, heterocyclyl,

het erocycl yl al kyl , am no, am nocagbonyl, carboxy, oxo (=0, alkoxycarbonyl,
al kyl carbonyl or arylcarbonyl; and n is 0 or an integer froml to 4; e) a
group of fornmula (He) or (lIld): -N -ORd (llc) (lid) 20 wherein Rd, R d
and R represent, the same or different gad independently fromeach other, a
hydrogen atom or a straight op branched’Cl C6 al kyl optionally substituted
by one or nore groups select%a fromh droxy (-OH), am nocarbonyl (-CONHz)

or nethyl am nocarbonyl (- CONHE®3); or a pharnaceutical |y acceptable salt

t hereof. WO 2004/056827 PCT/ EP20008/ 050942(ldp9 For a general reference to the

zbove | | Bl S xR bl iyl s Rad OB pRREL L O,
of pyrr ok bydrogen atom or a straight or branched C;-Cs alkyl optionally substituted by one or
more groups selected from hydroxy (-OH), aminocarbonyl (-CONH;) or
5  methylaminocarbonyl (-CONHCHj);
provided that in formula (Ia), when Ry 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;
10 or a pharmacentically acceptable salt thereof.
Likewise, it is a further object of the present invention a library of two or more compounds

of formula (Tb)
H
N N
R ¢ “H
N
)\ (Ib)
o™ TR,
wherein

15 R isa 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,-C; 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

20  group selected among N, NH, O or S;

R; is selected from the group consisting of:
a) straight or branched C3-C,4 alkyl;



pyrazol e derivatives is thus prepared, for instance consisting of a few
hundr edsway 200¥/e3682¢ 5 few t housands of conpounds of forwan/erXbsisoez (1 b),
the said library can be very advantageously used for screening towards

gi ven kinases, as fornerly reported. See, for a general reference to

i brari es of conpounds and uses thereof as tools for screening biological
activities, |I. Med. Chem 1999, 42, 2373-2382; and Bioorg. Med. Chem Lett.
10 (2000), 223-226. io PHARMACOLOGY The conpounds of forrmula (I) are active
as protein linase inhibitors and are therefore wuseful, for instance, to
restrict the unregulated proliferation of tunmor cells. In therapy, they may
be used in the treatnent of various tunors, such as those fornerly
reported, as well as in the treatnent of other cell proliferative disorders
such as psoriasis, 15 vascular snooth cell proliferation associated with
at heroscl erosi s and post-surgical sgtenosis and restenosis and in the
treatnent of Al zheiner's disease. The inhibiting activity of putative

Cdkl Cyclin inhibitors and the potency of selected conpounds was determ ned

throughpp e HeMef c)%ﬁ,g]%%_w%g afgLd Ealldﬁewﬁgw' g ggﬁ%lreﬁ%?g)r ogy (Amersham

Phar maci a Bi 0t ech)’. 20 e assay corsists of the trans adi oactivity

| abel | e@opRisesiRE CeCrtycloplyligroup gad wherpinsthe alky] moiety omiprises anseraightbst r at e.  The
resul ti ggbrawied @leg! Kinot i nyl ated product is allowed to bind to
streptavj di n-coated SPA geads (biotin capacity 130 pnol/ng), and |ight
enitted°)ma§“W@§§@F Y a s%ﬁﬁ?ﬂflatﬂ@ﬁﬂbouﬁZ@ﬂﬁmWHﬂﬁﬁﬂtion4assay of

Cdk 2/5Cy gdniirosifonglipheiyl:y 4-2iméthyl@sigorh he@{l; a44-Rivn im Hagld nyl at ed

hi stone H (Si gsr;r%ﬂ #ml-l- 5%) 3Fslubst r??ael)? 1%1 :)tM ATElis 0.1 %l)c;lg’qﬁ P33y- ATP) ,
4.2 ng Cyclin A conplex, inhibitor in a final volume of 30 | buffer
(TRIS HA@) 10s grddppokiformda (My&l @0 M DIT 7.5 nM+ 0.2 ng/nm BSA) were added
to each well of a 96 U bottom After 30 min at r.t incubation, reaction was

st opped by 100 p.1 PBS + A+ 0.]%Triton X-100 + 500 pM 30 ATP,
containing 1 ng SPA beads. n a volu f\110 | is transferred to

Optipl ate. WO 2004/ 05 PCTf EP2003/ 05 30 After 20 mn. incubation for
substrate capture, 100 pl CsCl were a d to allow statification of

beads to the top of the plate @®d | et stand 4gbpours before radioactivity

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

10 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 (IIa), a halogen atom or hydroxy
group or it is an optionally substituted group selected from straight or branched C;-Cs

15 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;
€) a group of formula (Ilc) or (11d):

F A
._N\R"1 .
(lic) (Ild)

20 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), aminocatbonyl (-CONHz) or
methylaminocarbonyl (-CONHCH3);
or a pharmaceutically acceptable salt thereof,



counting in the Top-Count instrunent |1C50 determi nation: inhibitors were

t est ed awa@izdoé/ese8zt concentrations ranging from 5 0. 008Gr/Eezodfosnid:
Experimental data were anal yzed by the conputer program G apbPad Prim using
the four paraneter |ogistic equation: y =

bott om+(t op-bottom/ (1+10"( (Il ogl C50-x)* slope)) where x is the |ogarithm of
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: Experinental nethod:
Reaction was carried out in buffer (10 MM Tris, pH 7.5 10 M MWMd 2, 0.2
mg/ M BSA, 7.5 nmM DIT) containing 3.7 nMenzyme, histone and ATP (constant
rati o of cold/|abeled ATP 1/3000). Reaction was stopped with EDTA and the
substrate captured on phosphonenbrane (Multiscreen 96 well plates from
MIlipore). 15 After extensive washing, the nultiscreen plates are read on a
top counter. Control (tinme zero) ®or each ATP and hi stone concentrations
was neasured. Experinental design: Reaction velocities are neasured at
different four ATP, substrate (histone) and inhibitor concentrations. An
80- poi ntpoﬁgrk@@dagr@kfeg& 1508 | 25 ovecrRy I uRdsO € ive ATP and
substrate Km val ues, and thg‘sl nhi lgﬁagrog:aCS 0va t‘l’;g&n%%ﬁ@ sw%% 3, 9 fold the
Km or | GG é%"?‘mA prelimnary tinme course experinent in the absence of

i nhi bi t GronRENl of thetabeverlitfif ereanfo thel Eiqmq;eﬁ;&bmaf adc8 €62 Wepgidigns al | ow the
in the l'inéar range of the

selection_o S le e oi nt, tine
react i oﬁyrfaﬁt’ltl ??ﬂe é&*g&&@ﬂ&ﬁrg@. @W“@ﬁ%@“?‘ﬁ@ﬁ?fafﬁwm%%Fm er estimates:
Ki netsi ¢ fyva timnshdyr 6f mmtommda o) ot RIB), ! thé Q&I Jibradp cROMBEIARAr | east - square
regresmagn u5| n \{s%gfr etitive inhibitor res ec to ATP, random
mechani ¢m) % ° SF‘&% WS gV eding "éo”% Efg VMAB V Ka B [Eq.1] a
KaKb+aK§&kaﬂﬂbAgﬁBm réfereio(erﬂﬂ:rm Bﬂﬂdﬁ@ﬁﬁﬂﬁaﬁdmﬁaeﬁt)&/ 060F42 31 where
A=[ ATP] , ar oci t Ka, Kb, R the
di ssoci At ongcf%éo?l‘;sgﬁcgfn@gwg*ﬁ AI& b ]{) ]rw q%n%?%(b%?# #Of’rgs tively. a and
t he Chem, Lett. 10 (2000), 223-226.
10 PHARMACOLOGY
The compounds of formula (I) are active as protein kinase inhibitors and are therefore
useful, for instance, to restrict the unregulated proliferation of tumor cells.

In therapy, they may be used in the treatment of various tumors, such as those formerly
reported, as well as in the treatment of other cell proliferative disorders such as psoriasis,

15 vascular smooth cell proliferation associated with atherosclerosis and post-surgical stenosis
and restenosis and in the treatment of Alzheimer’s disease.

The inhibiting activity of 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).

20 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.

Inhjbition assay of Cdk2/Cvclin A activity

25 Kinase reaction: 4 pM in house biotinylated histone H1 (Sigma # H-5505) substrate, 10
pM ATP (0.1 microCi P**y-ATP), 4.2 ng Cdk2/Cyclin A complex, inhibitor in a final
volume of 30 pl buffer (TRIS HCl 10 mM pH 7.5, MgCl: 10 mM, DIT 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 pl PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 pM

30  ATP, containing 1 mg SPA beads. Then a volume of 110 ul is transferred to Optipiate.



cooperativity factor between substrate and ATP bi nding and substrate and
i nhi bi t oWM?08¢/036827 r espectively. 5 In addition the sel REIBEPHIGS0MAdS have
been characterized on a panel of ser/threo kinases strictly related to cell
cycle (Cdk2/ Cyclin E, Cdkl/cyclin Bl, Cdk5/p25, Cdk4/Cyclin D), -and also
for specificity on MAPK, PKA, EGFR, IGF 1-R, Aurora-2 and Akt. Inhibition
assay of Cdk2/Cyclin E activity Kinase reaction: 10 Min house biotinylated
hi stone H (Sigma # H 5505) substrate, 30 to pMATP (0.3 mcroGC
113'y-ATP), 4 ng GST-Cdk2/ Cyclin E conplex, inhibitor in a final volune of
30 pl buffer (TRRS HO 10 MM pH 7.5, MyCl2 10 M DIT 7.5 "M+ 0.2 ng/m
BSA) were added to each well of a 96 U bottom After 60 mn at r.t.
i ncubation, reaction was stopped by 100 pl PBS + 32 nM EDTA + 0.1% Triton
X-100 + 500 M ATP, containing 1 ng SPA beads. Then a volunme of 110 pl is
transferred to Optiplate. 15 After3t20 mn. incubation for substrate capture,
10Q 1 5M CsCl were added to allow statification of beads to the top of the
plate and |l et stand 4 hours before radioactivity counting in the Top-Count
i nst r uneifier R@hfin, dadubativh ot subtrates exptued) QUL SMi AL inere aﬁ&% fifowCdkl / Cyclil1n
activ na e r actl M i hous |ot ated histone H (Si gma
# I—I—550§§&B€ﬁ§‘§1{5§ /3%2'1 é“‘?“ﬁ%?é‘@ ‘fé‘;e ioaeHvityiKk | / Cycl i n
conpl ex counhigilnltliedtop-lﬂouﬂufstrmﬂént voI umre of 30 pI buffer (I1RFS HCl 10 MM pH
7.5 M T.7.5 iV . added to each well of a
96 U boﬁjgﬂ o ;@ﬂm’B Om7rlr]1ﬂ’r11t°rastWere m%g@??“gﬁo‘)m’\r{%&g?l Blﬂg’ﬂﬁ?o?t opped by 100 |
PBS + 32.00M EDUAM Eipér%e”ﬁtal ﬂmWXreJaﬁﬂyzbdfbﬁﬁszoﬁﬁut&Tﬂ?ograﬁrﬁr@hmdng | nmg SPA
beads. s transferred to Optiplate. After 20 mn.

i ncubat on“En Psmgtgﬁi;m[prmfm oﬁ'ts%“@uanffwl 5M CsCl were added to al | ow
statifi or&thomnrt{fop{bemd@)/(lﬂof‘ﬂﬂeglmxﬁﬂoneme Optiplate and let stand 4 hours

before rg ,“ﬂ op= inst rument .. | C50
determ nagﬂlegﬁﬁlé above Wgﬁf%%%ﬁ%&ﬁ%b%%%ﬁ&@? I nhi bition
assay ofendbeStodspsviteasigmoidshaiiee i nhi biti on assay of CdkS/ p25 activity was
per f qr Mg Achsial N9 to the follow ng

Experimental method: Reaction was carried out in buffer (10 mM Tris, pH 7.5, 10 mM

MgCh, 0.2 mg/ml BSA, 7.5 mM DTT) containing 3.7 ntM enzyme, histone and ATP

(constant ratio of cold/labeled ATP 1/3000). Reaction was stopped with EDTA and the

substrate captured on phosphomembrane (Multiscreen 96 well plates from Millipore).

15  After extensive washing, the multiscreen plates are read on a top counter. Control (time

zero) for each ATP and histone concentrations was measured.

Experimental design: Reaction velocities are measured at different four ATP, substrate

(histone) and inhibitor concentrations. An 80-point concentration matrix was designed

arourd the respective ATP and substrate Km values, and the inhibitor IC50 values (0.3, 1,
20 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
25 nonlinear least-square regression using [Eq.1] (competitive inhibitor respect to ATP,

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

Ve AsB
v= Ka B (Eq-1]
aoKaoKb+a-KatB+aOKb!A+A.B+aO-k-?OII(Kb+—)

F;




protocol. Kinase reaction: 10 pMbiotinylated histone H (Sigma # H 5505)
subst r at w0 R04/g88AXTP 5 (0.3 microCG P33y-ATP), 15 ng GRNAEmMmasssep! ex,
inhibitor in a final volume of 30 1 buffer (IRIS HG 10 mMMpH 7.5, MC 2 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. 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
vol unme of 110 pl is transferred to Optiplate. 10 After 20 min, incubation
for substrate capture, 1091 5M CsC were added to allow statification of
beads to the top of the plate and |l et stand 4 hours before radioactivity
counting in the Top-Count instrunent. |C50 determ nation: see above

| nhi bition assay of Cdk4/CWlin D activity 15 Kinase reaction: 0,4 uMM
nouse GST-Rb (769-921) (# sc-4112 from Santa Cruz) substrate, 10 p. M AT?
(0.5 G P33y-ATP), 100 ng of baculsovirus expressed GST- Cdk4/Cyclin D,

sui tabl e concentrations of inhibitor in a final volume of 50 | buffer (TRI'S
Ha 10 MM pH 7.5, Mg 2 10 nM 7.5 mM DTT+ 0.2ng/ M BSA) were added to each

wel | of m&eﬁﬁ&i[h’bﬂtBﬁ[&;bﬁhﬂe],ﬁ[aﬂﬁbmﬂ\fVﬁﬁnﬁQﬁﬁhﬁv@&m}k@mew'0” reaction
was 20 stch ed by 20 EDTA 120 nmM Capture: 60 were transferred from

each weldfsqelstiqn, corsiapts e@nAE?’ats‘é’mI‘% agdl | ‘BW’@& b"§‘EPP‘§’cVé‘Y 55 @ed fy theo

phOSphO@@dpbﬁﬁﬂ@%&db&@EensE&s&h@&dMﬁﬁdﬁ@hmma%dlﬂhi%rﬁ%cﬁﬂé 150 1/well PBS
Ca'/M free.and filtered by MiltiScreen filtration system Detection:

flltersr?ﬁB‘?"Ev ‘lowed to dry at 37C, then 100 |/well scintillant were added
and sZSIBaﬁubmhekaeiteRbo ehaaﬁchd.qétafz%@swpﬁnél@dwaﬁédmﬂaaéé counting in

the Top st ee gve_ . lnhibition assay

of I\/IA\PKSEJI&&| p"\@?ﬁ%&k@?&%&“%ﬁ%ﬁ%ﬁé 122 C@’%"H’é?@ 'reaction: 10 pM
in housmdmlmﬁoméotﬁcﬁﬁommlgm@mm%)mﬁaﬂzbsaﬂm 15 M ATP (0.15

m cr oC Plﬁt?% ATP VAP, (Upstate Bi ot hecnol ogy # 14-173),

i nhi bi t on 845y of S buffer (IRI'S HC110 mM pH 7.5, MyCl 2 10
nmVl DT T Kinase reaction: 10 pM in house blounylated histone H1 (Sigma # H-5505) substrate, 30

10 WM ATP (0.3 microCi P*y-ATP), 4 ng GST-Cdk2/Cyclin E complex, inhibitor in a final
volume of 30 pl buffer (TRIS HC! 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 boitom, After 60 min at r.t. incubation,
reaction was stopped by 100 pul 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.

15  After 20 min, incubation for substrate capture, 100 ul 5M CsCl were added to allow
statification of beads fo the top of the plate and let stand 4 hours before radioactivity
commting in the Top-Count instrument
IC50 determination: see above
Inhibition assay of Cdk1/Cyclin B1 activity

20  Kinase reaction: 4 pM in house biotinylated histone H1 (Sigma # H-5505) substrate, 20
pM ATP (0.2 microCi P¥y-ATP), 3 ng Cdk1/Cyclin B complex, inhibitor in a final
volume of 30 pl buffer (TRIS HC1 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 pl PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 pM

25  ATP, containing ! 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 instroment.

IC50 determination: see above



7.5 MM+ 0.2 ng/mM BSA) were added to each well of a 96 U bottom After 30
mn at r.t. 5 incubation, reaction was stopped by 100 pl PBS + 32 nM EDTA +
0. 1% Tri Mn20R4/0862H 500 pM ATP, containing 1 ng SPA beRCBEPIDRETON2v0l une of
110 | is transferred to Optiplate. After 20 mn. incubation for substrate
capture, 10QQ 5M CsCl were added to allow statification of beads to the top
of the Optiplate and let stand 4 hours before radioactivity 10 counting in
the Top-Count instrunment. |C50 determ nation; see above |Inhibition assay of
PKA activity Kinase reaction: 10 pMin house biotinylated histone H (Sigm
# H-5505) substrate, 10 M ATP (0.2 m croM P33y-ATP), 0.45 U PKA (Sigma #
2645), inhibitor in a final volume is of 30 | buffer (TRIS HC 10 nM pH
7.5, MyC1210 mM DIT 7.5 nM+ 0.2 ng/m BSA) were added to each well of a 96
U bottom After 90 min at r.t. incubation, reaction was stopped by 100 i
PBS + 32 mM EDTA + 0.1% Triton X-100 + 500 M ATP, containing 1 ng SPA
beads. Then a volunme of 110 1 is t3ansferred to Optiplate. After 20 mn.

i ncubation for substrate capture, 100 | 5M CsC were added to allow 20
statification of beads to the top of the Optiplate and |l et stand 4 hours
bef or e rapibitidf atsky 6HCALSPRS hd in the Top-Count instrument. |C50

10 pM i TR BISCR AR S AP AR e e P o Bodaliite. 2 M 25 ATP
(0. 04 mpestasol. P33y- ATP) 36 ng insect cell expressed GST- EGFR inhibitor in
BT 1 e 3 ok %ﬂﬁ#mgéﬁf erd sy stsn e or 5 06 U
52 i E ”’t"ﬂ‘s"’@%*ﬁﬂ??ﬁ X b B e e RO B2 34 + 500 M
AP corfE B TRl Horg A oS D padgrenez, 34 - 50
Opt i pl atsddedAd et wBﬂ)om 96 Ubawabarﬂemo hiaft SGIbaRInEresdioh Waestopp@l 5M CsCl were
gtjgﬁg Zqﬁg‘gb §YVB%§3§EI fi Par/‘tﬁ"t‘m 53( 158+t59§ pi[\do TI())fcmthuemgpt i plate and | et
SPA beads. Then a volume of 1 10 pl is transferred to Optiplate,
10 After 20 min. incubation for substrate capture, 100ul 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 Cdk4/Cyclin D1 activity
15 Kinase reaction: 0,4 uM pM mouse GST-Rb (769-921) (# sc-4112 from Santa Cruz)
substrate, 10 pM ATP (0.5 uCi P**-ATP), 100 ng of baculovirus expressed GST-
Cdk4/Cyclin D1, suitable concentrations of mhibltor in a final volume of 50 pl buffer
(TRIS HC1 10 mM pH 7.5, MgClz 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
20  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 plfwell scintillant were added and
25 P labeled Rb fragment was detected by radioactivity counting in the Top-Count
instrument.
IC50 determination: see above

Inhibition assay of MAPK activity




5 counting in the Top-Count instrunent. |C50 determ nation: see above

I nhibition assay of I1GFi-R activity The inhibition assay of IGFi-R activity
was per f Bih84/8%8%r ding to the following protocol. 10 RGHERE0YSA%RI on: 10 M
biotinylated MBP (Sigma cat. # M 1891) substrate, 0-20 M inhibitor, 6 M
ATP, I mcroC 33P-ATP, and 22.5 ng GST-1GFi -R (pre-incubated for 30 mn at
roomtenperature wiwth cold 60 Mcold ATP) in a final volune of 30 pl buffer
(50 nM HEPES pH 7.9, 3 mM MhCl12, 1 nM DTT, 3 pM NaVvVQ3) were added to each
well of a 96 U bottomwell plate. After incubation for 35 mn at room
tenperature, the reaction 15 was stopped by addition of 100 I PBS buffer
containing 32 nM EDTA, 500 Mcold ATP, 0.1% Triton X100 and 10ng/ m
streptavi din coated SPA beads. After 20 min incubation, 110 L of suspension
were wi thdrawn and transferred into 96-wel|l OPTI PLATEs containing 100 | of
5M CsCl. After 4 hours, the plates were read for 2 mn in a Packard

TOP- Count radioactivity reader. 20331 nhibition assay of Aurora-2 activity
Itiuase reaction: 8 p.Mbiotinylated peptide (4 repeats of LRRWSLG, 10 p. M
ATP (0.5 uG P337-ATP), 15 ng Aurora2, inhibitor in a final volume of 300

buf f er KiisisEfeabiontiM pkitn Rolde le&MMlgﬂa M- RBTLS\@S&M BSA, 311M

ort hovanadat e) were ded to each well a 96 Ubottomwell plate. After

30 ni nut¥es Qe mierth BnpdR 8P a8 RIMAPK dHpstae Biotheendlesy #d&1B.opped and
bi Otlnyhﬂ%mm%ﬁgwwﬂ@uﬁ&m'm169%:6@1{7%1‘ geﬁti' $Hensi on.

Stratification M wer e ad to' e andlet stand 4

hour beflGreM *lamefE BS4) were addsd tanarh well ofis 96 Rbbotiom- Aen30 mimatrtunent . | C50
det | nhi biti
i iy i R SOATEC RG]

assay of Cdc//dbf4 acti vi activity was
per f or mee0 HMcémlngtlm SBA| bgadsnGhen pr wlweodf. 117hé iBhosferredMoM2 substrate is

trans- p%ﬁﬁﬁg_ryl ated by the Cdc7/Dbf4 conplex in the

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
10 counting in the Top-Count instrument.

IC50 determination: see above

Inhibition assay of PKA activity

Kinase reaction: 10 pM in house biotinylated histone H1 (Sigma # H-5505) substrate, 10

M ATP (0.2 microM P**-ATP), 0.45 U PKA (Sigma # 2645), inhibitor in a final volume
15 of 30 pl buffer (TRIS HCI 10 }M pH 7.5, MgCl; 10 mM, DTT 7.5 mM + 0.2 mg/m] BSA)

were added to each well 6f a 96 U bottom. After 90 min at r.t, incubation, reaction was

stopped by 100 pi 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.

After 20 min. incubation for substrate capture, 100 pl 5M CsCl were added to allow
20 statification of beads to the top of the Optiplate and let stand 4 hours before radioactivity

counting in the Top-Count instrument,

IC50 determination: sce above

Inhibition assav of EGFR activity
Kinase reaction: 10 uM in house biotinylated MBP (Sigma # M-1891) substrate, 2 pM

25 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 oM, MnCl; 3 mM, DTT 1 mM,
NaVO; 3uM + 0.2 mg/ml BSA) were added to each well of a 96 U bottom. After 20 min at
1.t. incubation, reaction was stopped by 100 pl PBS + 32 mM EDTA + 0.1% Triton X-100



5 presence of ATP traced with ?3-ATP. The phosphoryl ated Bi oti n- MCM2
subst r at eWi0Os20041@56827capt ured by Streptavi di n-coat ed SPA RegdP2003d50992 ext ent
of phosphoryl ation evaluated by 13 counting. The inhibition assay of
Cdc7/dbf4 activity was perforned in 96 wells plate according to the
followi ng protocol. 10 To each well of the plate were added: - 10 pl
substrate (biotinylated MCM2, 6 pMfinal concentration) - 10 pl enzyne
(Cdc7/Dbf4,12.5 nMfinal concentration) - 10 | test conpound (12 increasing
concentrations in the nMto pMrange to generate a dose-response curve) 15
- 10 1 of a mxture of cold ATP (10M final concentration) and radioactive
ATP (1/2500 nolar ratio with cold ATP) was then used to start the reaction
which was allowed to take place at 37C. Substrate, enzynme and ATP were
diluted in 50 mM HEPES pH 7.9 containing 15 M MC12, 2 M DIT, 3 p. M
NaVQ3, 2nmM gl ycerophosphate and 0. 24ag/ Ml BSA. The 20 solvent for test
conpounds al so contai ned 10% DMSO. After incubation for 20 m nutes, the
reaction was stopped by adding to each well 100 | of PBS pH 7.4 contai ning

50 M ED¥A00 dMYMIE,Qostaifibl1 B $PA Dhdds. Omen(d Q6lumd b 1@ (I1G¢ Fhnsfeirbd Pt avi di n

coated SPA q‘ﬁ? After 15 mnutes of incubation at roomtenperature to
al | ow t hEOPHRIE:| nyI ated MCM2- 25 streptavidin SPA beads interaction to occur,

beads wen@er 2@ BRE Andubation 6 wWBbtate hﬁeerloﬂlelWCséméé'ddﬁéﬁrB doR’m using a

with distilled water and then

Packar d Oe Harv ster (Filtermate
count ed Efdw}h‘t E’Ré?fpaylaw@mht%mﬂérbems|baﬁqr@rww~am ed and then

t he expeem&ﬁﬁglﬁme@ﬁ.@oﬁ@aﬁwtnt intriplicate) were analyzed for 1C50
determn usin non-|inear regression analysis (Signa Plot). WO

2004/ 056 %3‘7 642 36 G ven the above inhibition assays, the
conpound Snhdliitiérussayl of ICK)-R@ttividye | nvention resulted to possess a remarkable

Gat a (1 cany Bbetgsey chlor 3 G bedBEt ez A IRBRL | on of f or mul a
(I's) angdrofocdl) bei ng test ed agai nst Cdk2/ Cyclin A

10 Kinase reaction: 10 uM biotinylated MBP (Sigma cat. # M-1891) substrate, 0-20 pM
inhibitor, 6 pM ATP, 1 microCi **P-ATP, and 22.5 ng GST-IGF1-R (pre-incubated for 30
min at room tempetature with cold 60 uM cold ATP) in a final volume of 30 pl buffer (50
mM HEPES pH 7.9, 3 mM MnCl, 1 mM DTT, 3 pM NaVQ;) were added to each well of
2 96 U bottom well plate. After incubation for 35 min at room temperature, the reaction

15  was stopped by addition of 100 ul PBS buffer containing 32 mM EDTA, 500 uM cold
ATP, 0.1% Triton X100 and 10mg/ml streptavidin coated SPA beads. After 20 min
incubation, 110 pl. of suspemsion were withdrawn and transferred into 96-well
OPTIPLATEs containing 100 ul of SM CsCl. After 4 hours, the plates were read for 2 min
in a Packard TOP-Count radioactivity reader.

20 Inhibition assay of Aurora-2 activity
Kinase reaction: 8 uM biotinylated peptide (4 repeats of LRRWSLG), 10 uM ATP (0.5
uCi P®y-ATP), 15 ng Aurora2, inhibitor in & 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,

25 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




5 Conmpound 1:

N- [ 5- (2, (20009682701 opanoyl ) - 6, 6-di net hyl - 1, 4, 5, 6-t et r Ay GERROY35094Q[ 3, 4-

c] pyrazol - 3-yl ]-4-fluorobenzam de (1C50 0.030 UM ; and Conpound 2:

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

spi rocycl opropan-3-yl]-4-fluorobenzam de (1Cso 0.025 M. Surprisingly, the
said inhibitory activity resulted to be markedly superior that that of a
very to close conpound of the prior art WD 02/ 12242, herewith referred to
as Reference conpound (see conpound 1143, bottom of page 76; and exanple
19, conpound bridging pages 242-3 of WO 02/12242), used for conparative
pur poses and tested against Cdk2/Cyclin A as fornerly reported: Reference
Compound: N-[5-acetyl -6, 6-di et hyl -4, 6-di hydropyrrol of 3, 4-c] pyrazol -3-yl]-
15 (3-brono)benzamde (1C501.7 pM FN I NN F\ I NGNH\Y | NN / NHNH O
"CH, O ' CCH "NCH3 NNCHa Cok& CHPA O c(CH34 C\ Conpound 1 Conpound 2
Ref erence conpound So far, the novel conpounds of the invention are
unexpectedly endowed with a cdk inhibitory activity significantly higher

t han thﬁmmﬁoﬁimﬂgeywmh%mﬁl osest prior art conpounds of WD 02/ 12242
and are.fhus, particul arl vant ageous, in therapy, against 20 proliferative
di sorders® 8?%??3@'cff§fi‘f7¥flb pcyiysyas ¢d acerrding ighsdi g ki nase activity.

The conpmuedls of the present invention can be admi nistered either as single
Stch as e e EnE ke s e SRERbTARRER: B cae IR SRRl B on i th
Cyt oSt alpiesence ofoyPataved withadeATR  The plidsphonta BAGnAONLQbEeE ifihel/ EP2003/ 050942
rumol SHRE o STV Sl FRGR en e G o RSBy Bunabe T b1 Cors
(e.g. CPxedntingnhi bitors), matrixnetall oprotease inhibitors, telonerase
ant | - HERPS pbintieR SRy ot GRS WeR e ror g e P b o g,
angi ogetledolwingtprddocbbr s) , farnesyl transferase inhibitors, ras-raf signal
10 To each well of the plate were added:
- 10 pl substrate (biotinylated MCM2, 6 pM final concentration)
- 10 pl enzyme (Cdc7/Dbf4, 12.5 oM final concentration)
=~ 10 pl test compound (12 increasing concentrations in the nM to pM range to generate a
dose-response curve)
15 - 10 pl of a mixture of cold ATP (10uM final concentration) and radioactive ATP
(1/2500 molar ratio with cold 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 uM NaVQs, 2mM giycerophosphate and 0.2mg/ml BSA. The

20  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 rooxﬁ temperature to allow the biotinylated MCM2-
25  streptavidin SPA beads interaction to occur, beads were trapped in a 96 wells filter plate
(Unifilter® GF/B™) 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).



transduction pathway inhibitors, cell cycle inhibitors, other cdks
inhibitors, tubulin binding agents, topoisonerase | inhibitors,

t opoi sonMBAE4/NI682hi bitors, and the like. If fornul at erCEEPA@FI588d dose,
such conbi nati on products enpl oy the conpounds of this invention within the
dosage range described bel ow and the other pharnmaceutically active 10 agent
within the approved dosage range. Conpounds of formula (1) may be used
sequentially with known anticancer agents when a conbination fornulation is
i nappropriate. The conpounds of formula (1) of the present invention,
suitable for administration to a manmmal, e.g., to humans, can be
adm ni stered by the usual routes and the dosage | evel 15 depends upon the
age, weight, conditions of the patient and adm nistration route. For
exanpl e, a suitable dosage adopted for oral admnistration of a conmpound of
formula (1) may range from about 10 to about 500 ng per dose, froml to 5
tinmes daily. The conpounds of theséi nvention can be adm nistered in a

vari ety of dosage forns, e.g., orally, in the formtablets, capsules, sugar
or filmcoated tablets, liquid solutions or suspensions; 20 rectally in the

form sum@ﬁmag?mmm&wﬁﬁ, ﬂ:iebﬁm;at/ﬁn@ of farfbila )G ﬁfhuhlﬁ;eﬁﬁbn &hadahr ou?h "
i ntravepous. and/ aor r at.he and/ or t raspi na |nject|on or infusion. e
presentalﬁé% f|oﬁm§%§% cﬁ%?@@@? 54 Hewingonpri sing a
CO”poundxpemhenhildawﬂélsoI¢f)tw0repaes@im6mm€ydﬁﬂd€afﬂ1ym@aﬂ6@bﬁﬁhﬂa]§@it thereof in
associ a cally acceptabl e exci pi ent, mhlch may be a
carrier (ﬂﬁg ﬁ%ﬁﬁ} iﬁ@%Eﬁﬁﬁﬁ%hn fmaceuti cal conpositions containing the
conpéungempdund hle N+[$-22-dimethglpepasylpb 6ydimatiyb b4 S@ctettabdropyirp®[32Nnvent i onal

met hods ﬁgs pharmaceutical form For
exanpl e, ﬁ?ﬂ%&gg’}ﬁ%ﬂ}ora ﬁggbf?é’%@ﬁw ‘#1 together with the active
conpounﬂ;@ﬂmﬂﬂth{#Ghbgnmmwmnwmswu1Aéﬁhmnﬁgkqgnohﬁb@ﬂgwmwu&rose, cel l ul ose,
corn silica, talc, stearic acid,
magnesi %P%gﬂ g P&?guﬂ}% W‘i"%ﬁ@ﬁ?ﬂ%l yet hyI ene glycols; binding
agents, Sm'plgpmgljsﬂaasaldlmklbzmy advivity psutted Byeble adarkiedly Wifpesd Aiht ﬂﬁﬁc&ﬁ?rery
PCTIEP20RY 0ndag oPRTRLRNCSId Woshy, SALREIIERDRCS kikess, o oL vvinY!

| I'n i id,

pyrrolidone; S|n eqgr g agents, al gi nat es
or sodlqmmmmﬂﬁﬁﬁﬁmmmmﬂéké,wﬁﬁﬁeﬁw&séﬁmgmﬂmmmﬂEbmxmﬁymthu&hg sweet ener s;
wetting @g&emssafcwoaﬁm@%} ms éo\sfp osLMa/ %&S and, in
general’, non-toxic and arnac oglca 1ve su es used in

phar macEd2/Gyglin A, as fOTHEﬂY reported;
Reference Compound: N-[5-acetyl-6,6-dimethyl-4,6-dihydropyrrolo]3,4-cJpyrazol-3-yl}-
15  (3-bromo)benzamide (ICsy 1.7 pM)

\Q{r 4 NH\©\’( Z “NH N /N\NH
H( Bq °

CH,
N TCH
c:(cn Y o C(CH,), o)\
Compound 1 Compound 2 Reference compound

So far, the novel compounds of the invention are urexpectedly 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
20  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-



5 formul ati ons. These pharnmaceutical preparations may be manufactured in
known manner, for exanple, by neans of m xing, granulating, tabletting,
sugar - cOWOi 24¢4/056%27f i | m coati ng processes. The |iqui d dCIFEMBI3EE69420or or al
adm nistration may be, e.g., syrups, enulsions and suspensions. As an
exanpl e, the syrups may contain, as carrier, saccharose or saccharose |o
with glycerine and/or mannitol and sorbitol. The suspensions and the
enul si ons may contain, as exanples of carriers, natural gum agar, sodium
al ginate, pectin, nethylcellul ose, carboxymnethylcellul ose, or polyvinyl

al cohol . The suspension or solutions for intranmuscul ar injections may
contain, together wth the active conpound, a pharmaceutically acceptable
carrier, e.g., sterile water, olive 15 oil, ethyl oleate, glycols, e.g.,
propyl ene glycol and, if desired, a suitable amount of |idocaine

hydr ochl ori de. The solutions for intravenous injections or infusions may
contain, as a carrier, sterile wat®r or preferably they may be in the form
of sterile, aqueous, isotonic, saline solutions or they nmay contain

propyl ene glycol as a carrier. 20 The suppositories may contain, together

with tBéma@wmwed&ﬂmﬁuuFﬂu&amﬁhumuﬁneuymEathmmha?ﬁﬂlﬁhhﬁmp@kﬂifrite.g.,d
cocoa rftBﬁL%ﬁny p e or.hi.tan fatty an
ester su gbf%nt or egggﬁf%5¥@§%ﬁmﬁﬁ%%%¥ﬁﬁ%f&g%tgégéfﬂwﬁgﬁpgting t he

pr esent meiymeiellapreteass inhibitars, gelomengseainyibitirsyityragiieokingse inltibitor, laati-f ol | owi ng
exanpl e OWfa%Wr&bﬁ{&nagegé [ﬁ@laggﬁﬂ laGRefOLEs tagg_ltﬁgg? iR consi deration

t he synthetic preparation of the specific conpbunds rmmula (1) of the

i nvedt i B3F0IST (e jangiogenesis dnhibitosh famgsyl ntranpferaseo ithibiprg rescafpizgeal, attention
shoul d Bns@ick& pathvaj ﬂﬁibft&%tcgﬁ Pﬁ%‘e iﬁﬁmﬁgaﬂmm&%ﬁmﬁ, Rl Widahg! | St ed and

I ndicated  according_to_their chem cal name whilst others, ngst of them

have beB3oEdPROLAMEIAT Aippoisgmatessd bighibitgopandtholikes/ 050942 39

unambi gHfusiulatedde atfixtd Ssde,!she0¢tpibinatisOsbdigts $Hhblof Me aogﬁ.snagafm{st h their 'H NWR
data (see . follow.ng tables Ili, |V and %& and HPLC/ Mass data (see follow ng
tabl e Vityenugs Shgslosaer, rangs deseribed peloy aud,p pherpharmacqeally 8 i ¢ conpound
of fior magent withiy) thodpplodd) doddge rangansi sts of three units A-MB

Compounds of formula (I) may be used sequentially with known anticancer agents when a
combination formulation is inappropriate.

The compounds of formula (I) of the present invention, suitable for administration to a
mammal, e.g., to humans, can be administered by the usual routes and the dosage level

15  depends upon the age, weight, conditions of the patient and administration route.

For example, a suitable dosage adopted for oral administration of a compound of formula
() may range from about 10 to about 500 mg per dose, from 1 to 5 times daily. The
compounds of the invention can be administered in a variety of dosage forms, e.g., orally,
in the form tablets, capsules, sugar or film coated tablets, liquid solutions or suspensions;

20 rectally in the form suppositories; parenteraily, e.g.,, inframuscularly, or through
intravenous and/or intrathecal and/or intraspinal injection or mfusion.

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.

25  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, tale, stearic acid, magnesium or calcium

30 stearate, and/or polyethylene glycols; binding agents, e.g., starches, arabic gum, gelatine



5 A represents any substituent R [see formula (Ea) or (Ib)] and is attached
to the rwsx2004/088%2F nol ecul e through the -NH group; ea®CTEER003/0(50942 group i S
represented and consecutively nunbered in the following table I. Likew se,
B represents any substituent Rl [see formula (Is) or (Ib)] and is attached
to the rest of the nolecule through the carbonyl (CO group; each specific
B group is represented io0 and consecutively nunbered in the follow ng table
1. Mrefers to the central core of the divalent noiety which is substituted
by groups A and B; in particular, Mmay vary fromM or M as per the
fornmul ae bel ow, each identifying the central core of a conpound having
formula (Is) or (Ib), respectively: HNNHN N A ~NH Ac %'NH CH3 N CH3 N
ML O M BB is For ease of reference, all of the A and B groups of tables I
and Il have been identified with the proper chem cal formula al so

i ndi cating the point of attachnent3swith the rest of the nolecule M
Therefore, just as an exanple, the conpound A0O6-M-BO of table |1
represents the conpound of fornula (Is) having the central M core, being

subst i t wiegfflchuldst) albyidRthiRelulote of Wl@b@m&wﬂm&&gﬁm ¢ BoelB® POSi tions
|r2d| cat ed b%ﬁé‘he arr%\ﬁ a&ﬁmlfegv‘\41;1'3‘3‘?,;‘3f : BO8 of_ table V.
preserf r UIPI QE‘?"#& t E%WEr core, being
substit Ldyadtﬂ’e;yswteamegr wetﬁngﬁig@ntambhhy ldcttiein, Po1ysub a8 SlauryBulplintes; @8, t i ons
| nd| cat ?‘ﬂﬁ"\g t hetoar ragg\%mo 0%1(%4 056%%«37 mPCJncef%serBI 0§0942 c;llo FG/ / NN
s formulatmns. These pharmaceutical preparations may be manufactured in known manner,
for example, by means of mixing, granulating, tabletting, sugar-coating, or film-coating
processes.
The liquid dispersions for oral administration may be, e.g, symups, emulsions and
suspensions. As an example, the syrups may contain, as carrier, saccharose or saccharose
10 with glycerine and/or mannitol and sorbitol.
The suspensions and the emulsions may contain, as examples of carriers, natural gum,
agar, sodium alginate, pectin, methylcellulose, carboxymethylcellulose, or polyvinyl
alcohol. The suspension or solutions for intramuscular injections may contain, together
with the active compound, a pharmaceutically acceptable carrier, e.g., sterile water, olive
15 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 carzier, sterile water
or preferably they may be in the form of sterile, aqueous, isotonic, saline sofutions or they
may contain propylene glycol as a carrier.
20  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.
25 : General methods
Before taking 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



Na OCCHON, CH9 A06-M-BA A04-M2-B0O8 Table | AOL A2 MFI / M F/
| "1z' AO3 A4 F FI MI M FF/ AO5 AO6 F): MI "~ M d / F AO07 AO8
AM Nk M WOQONM/O05882F A10 M\' M N/ WD 2004/ 056827 PCTPEPERIERHSEdL2 41 Al
g: umAl2' g M Al13 Al4 MI MA15 "-JJ~ A6 Vg M( \ M F3CGC1I [/ Al
Al8
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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 (Ja) or (Ib) and
consists of three units A-M-B.

5 A represents any substituent R [see formula (Ta) 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 (Ja) or (Ib)) and is attached to the

rest of the molecule through the carbonyl (CO) group; each specific B group is represented
10  and consecutively numbered in the following table I1.

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 compountd having formula (Ia) or (Ib), respectively:

HN N HN N
= Z “NH = Z “NH
A A
T\ _CH, _
N~ s N

J
M1 7 N 2 TR
B B

15  For ease of reference, all of the A and B groups of iables 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 I represents the
compound of formula (fa) having the central M1 core, being substituted by the group A06

20 and by the group BO1, 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:



-o MI/ "Ik M A19 QA20 0 MM ~ f HN A21 A22 ~ M~ M UN / A23 A24 JQ-
MI H ®B20p/psE82R H M Tl MWD 2004/ 056827 PCT/ EP2003/850REd03/¢6894827 / | op
A28 F NM ~NxM H A29 1| QA30 ~-NMI M A31 A32 \N~I MiNOI MA33 A34 N M
M vN"" / A5 OA36 MI M N A37 A38 OI\ MI \' M ~j i0 A39 A0 MM
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[ O/l NC& NHZ A41 0 A42 "N O NCM M WO 2004/ 056827 PCT/ EP2003/ 050942 43
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F B5S5 MAN NH2 O Examle 1 N (2-cyanoethyl)-2-nethyl al anine 50 g (0.48 nol)
of 2-netwghalsaseme were added to a cool ed sol ution (waPET/EP2@B/O84NaCH 5
(19.6 g) in water (100 mM). Once the solution had turned clear, 34 m (0.50
nol) of acrylonitrile were dropped on cooling. The m xture was |eft
overnight. After 18 hours, 28 mnml of acetic acid were added on cooling
(water/ice); a white solid precipitated; 200 m of 95% ethanol were dropped
in the flask, stirring was continued for | hour, then the m xture was
allowed to stand in a fridge for 2-3 hours. After filtration, the solid was
collected and 10 dried in an oven at 80C. The filtrates were evaporated and
taken up with ethanol (160 m). WO 2004/ 056827 PCTI EP2003/ 050942 48 On
cooling a further anmount of product was obtai ned, which was filtered and
dried. 72 g of the title conpound were obtained fromthe first filtration.
Total yield: 95% ESI Ms: mz 1574¢Mi+); 'H NVR (400 MHz, DMSO- d6): S 7.47
(s, 111), 2.70 (t, 211), 2.48 (t, 2R), 1.18 (s, 611). 5 By working in an
anal ogous nmanner the followi ng conpound was prepared:

1-[ (2- Cpanoet hyT ) drmngf CycCrl opr opamegar boxXyl 1 ¢ Madgh El V5 mrz (154 (M, 136
(M H20), 114 (M CHACN)ES 68 (100% [cycl opr=C Q]; [H)NWVR (400 Miz, DMBO-d6): S
7.47 ($, 111), 2.86 (t, 211, J= 6.6 Hz), 2.48 (57211, J= 6.6 Hz), 1.09
(dd, 2H, J = 6.9 Hz, J = 4.1 Hz),] 0.86 (dd, 211, J =6.9 Hz, |J = 4.1 Hz). 10
Exanpl ¢ 2 N-(tort}-bntoxycarbonyl]) - N (2-cyangethyl)-2-nethyl glanine 44.5 g
(0. 285 @@t ) of N(jZgryanoethyt=2ggethytat=a W\iz\; 517 g of]

t et r angt hyl ammoni ym Rydroxi de perft ahydrate wer eYdi $sol ved in|acetonitrile
(21) af 40C and e N ear sollution was optaMelly, 112 g off Boc20 were
added. |The m xturg was left 15 for 24 hours at 40 C| The. day after, further
20 g of Boc20 wer g added while intaining {he tenperature qf 40C. Every

ot a0t 92—

NH

8-12 hoygss—26—g—of

)

BO7 M. _S BO8

e
-

B09 M. B10

)

O
B1 N B12

BI3 M. Bi4

=
;
p
O

I

=
=
@

OH

BI5 M, BI6
5

=
i
p
=

I
3




g. After 4 days the solvent was evaporated, the residue taken up with water
(1000 M wordegsosemsshed twice with ethyl ether (500 nl). pigr@dssambdy2fraction
was brought to pH 3-4 with <citric acid and extracted with ethyl acetate,
washed with water (200 m ) and concentrated. 20 52 g of the title conpound
were obtained. (yield: 72%. ESI Ms: mz 274 (MtNH4); 'H NWVR (400 MHz,
DMSO-d6): 6 3.52 (t, 211, J = 6.8 Hz)), 2.68 (t, 211, 3 = 6.8 Hz), 1.18-
1.38 (m 1511). By working in an anal ogous manner the follow ng conpound was
prepared: 25 1-[(tent

But oxycar bonyl ) ( 2- cyanoet hyl ) am no] cycl opr opanecar boxylic acid ESI Ms: nmiz
272 (MrNH4), 255(M+H); 'H NWR (400 MHz, DVMBO-d6): 8 12.55 (bs, 111), 3.33
(in, 211), 2.71 (m 211), 0.97-1.63 (m13}1). Exanple 3 30 Met hyl
N-(tert-butoxycarbonyl)-N-(2-cyanoethyl)-2-nethylal ani nate WO 2004/ 056827
PCT/ EP2003/ 050942 49 62 g (0.23 gpl) of

N- (tert-butoxycarbonyl)-N(2-cyanoet hyl)-2-nethyl al anine were dissolved in
350 mM of DMF and 50 g of KHCO3 were added. Few minutes after, 30 m of

met hyl [B@di de ( VEI)M) dropped @i the mxXigre_was—stirredhat room

t enper gture for 61 hgurq. Then a|further 15 ”mel wer e added. The
mxture was |left gt r enper atjure 5 overnj gh dilugjion with 1.5 1
of water, the soIHtionvva extradted with ethyl acetpt (3 ginmes). The

or gani E phases werle was with g small anoupt of watér, dried over sodium
sul fate.__evaporated and fed at [the nechanical punp. 60.5 g{(97% of nethyl

N- (ter®Pbut oxycar $) - N- (2- cygmeket hyl ) - 2- hid al ani nate \Were thus

obt ai ned. ESI Ms: |n 8 (MtNH4)[; 10 ' HNWR (40 , DMBO-d6): S 3.55 (m

511), R.70 (t, Zﬂ, J =6.7 Hz)), 1.40 (s, 6[L1), .36 (s, 911). By working

in an anal ogous mgnner the foll oWy ng conpound was prepared: |Methyl

1-[ (tent-but oxycarlbonyl ) (2- cyanodt hyl ) am no] fycl opr opanecar bgoxy | ate ESI

M5: m gBR286 (MIrNHé)y 15 "H NWR (4 VHz %mﬂ@ S 3.61 (s} 311), 3.42 (t,
' N

211, J|= 6.7 Hz), m 211),
NG
B23 M._N/\/OH B24 M\N/\<OH
OH CH
B25 M.,N/\/OH B26 M‘N/\/OH
] H
B27 M"N/\/\ B28 M‘N/\
H H
B29 n f/ B30 M\ho\
M’
OH
O™ "NH,

B3l M. B32 H
N
1 My
OH




1.07-1.62 (m 1311). Exanple 4 tent-Butyl 4-cyan

3- hydr oxw2084/086825t hyl - 2, 5- di hydr o- 1H- pyrrol e- | - car boxwarer246/50@at net hyl
N-(tert-butoxycarbonyl)-N(2-cyanoethyl)-2-nethyl al ani nate were 20

di ssolved in dioxane (240 m ) under nitrogen and 7.9 g of sodi um hydride
were added. The mxture was refluxed for 6 hours (120 C internal
tenperature), and then left to stand overnight at roomtenperature (TLC
CH2C12/ Et OH 90/ 10). The sol vent was evaporated, water was added (1000 m)
and the m xture was brought to pH 3-4 with citric acid. The aqueous | ayer
was extracted 4 tinmes with ethyl acetate, the extracts washed with a limted
25 anount of water and evaporated. Then the residue was taken up with
hexane, evaporated and crystallized fromhexane. 33.1 g of tert-butyl

4- cyano- 3- hydroxy- 2, 2-di net hyl -2, 5- di hydro-1H pyrrol e-1-carboxyl ate were
thus obtained (yield: 85%. ESI M& mz 237 (MH); '"HNW (400 Mz,

DVBO- d6): 8 4.06-4.10 (2s, 21, conforners), 1.48 (s, 611), 1.47 (s, 30
911). WD 2004/ 056827 PCT/ EP2003/ 050942 50 By working in an anal ogous manner

the fo Bﬁwl ng con‘%w5 eparj@ds tert-Bpiyl

6-cy4n -7-0x0-4-a asgl rﬁ[z heptlane- 4- car bokwl, | M5 mlz 235 (MH);
"H NVR| (400 MHz S 4.63 (t, 111, J{- ®.8HM:4.24|(t, 1H J=10.2
Hz), 3(74 5 (t, I|H J —10 2 Hz),| 1.67-2.16 {m . 1.34-1.41 (s, 911),

0.93-1]20 (m 211)|. Exanple 5 tert-Butyl
3-am ngnﬁ, 6-dr meth ;"'C;j;dl Nydr OBBg ol 0] 3, 4~ ,hpa/ ote-5(4Hcar boxyl ate 32

g of ter- Butyl

4cyanot 3- hydr oxy- 4, 2 t hyl - 2, 8- di hydro-ll—ﬂ py -carboxylate (0.134
nol ) were added tq 430541 of abscl ute ethano|. To thi§ solutilon, 9 nil (0.18
nol) of to hydrazijne hydrate werq added, fol owed by 12 m 014 gl acial AcCOH

(1.5 efigs7 The MXUGFE ;W;rs STTTTEeEgt 60 Cfpy 48 tours,—theet hanol was

renovegd, the resi JueMwag t aken ug with 400 p M™f Fodi um hydqogencarbonate
sol uti pn, and extrfact gveral tlimes with efhyh Mtetate up|to total
extraction of thel|desired product]. The organ]c plases were diied and
evaporated. After {purification by flash chropatography (el uent: CHCL3/EtCH

97/ 3) b R B40
N “N
‘O‘I Q‘I
NH, O/\,OH
B41 M..,N B42 M.,N/\|

OH I\,N

B43 M. P B44
° M\A

B45 M B46 l\ld
;7 HN liIH




15 trituration with a m xture of hexane/ethyl acetate 9/1, 25 g of title
corrpoud were obtained. Total yield 30.5 g (yield: 88% ESI Ms: mz 253
(MH+) ;  WONORVOSEBY MHz, DVSO-d6): S 4.06-4.10 (2s, 2H, RIMER209BA56)42 1. 48
(2s, 6H, conforners), 1.47 (2s, 911, conforners). 20 By working in an

anal ogous manner the foll ow ng conpound was prepared:

tent - But yl - 3-am no- 2, 6- di hydropyrrol o[ 3, 4-c] pyrazol e- 6- spi roeyel opr opane-5(4
H) - carboxylate ESI Ms: niz 251 (M+); "H NWR (400 MHz, DVSO- d6): 8 11.12
(bs, 1H), 5.13 (bs, 211), 4.16-4.33 (m 2H), 1.57- 25 1.91 (m 211), 1.38
(s, 9H), 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(4l 1(, 6H) - di carboxyl ate and
5-tert butyl 1-ethyl 3-am no-6, 6-di nmetbyl -4, 6-di hydropyrrol o[ 3, 4-

c] pyrazol e-1, 5-di car boxyl ate WD 2004/ 056827 PCT/ EP2003/ 050942 51 15 g of
tert-Butyl 3-am no-6, 6-di methyl -2, 6-di hydropyrrol o[ 3, 4-c) pyrazol e-5(411) -
carboxylate (59.4 mmol) were dissdfved in anhydrous THE (150 m ) and
treated, at 0OC wunder Ar atnosphere, first with N, N-diisopropylethylam ne
(50 mM) and then with CICOEt (4.65 m, 1 eq.) dropwi se. 90 m nutes |ater,

the sol| #¥nt was difl wth EEOA®4% 1 1), 5 wi th watér] and then with
brine, {|dried over |so sul fate |Jand evapor af ed e crude Hroduct was
purifiéd by flash chr t graphy (hexane/ Et Opc o afford 7.3 g of

5-tertibutyl 2-ethy
3-am no- 6, 6- di net hyI pyrrol \[3 4-d] pyt azol e- 2 5(4H di carbgxylate as the
maj or ¢onpound in |38% vyield, toggther with 5]7 ¢ o <tert- bLtyI 1- et hyl

3-am np- 6, 6-di netlhyl - 4, 6- di hydr gpyrrol o[ 3, 4¢] pyrazdl e-1, 5-dijcar boxyl ate in
30% vyi €@ 10 S-Tarm-Butyl Z- et hy|iese
3-am ng- 6, 6- di net hyl i r ol o[ 3, " pyrazol e- 2, 5(4 1H§£|) di car boxyl ate ESI Ms:
mz 325 (MI1+); 'H (400 MHz, [DMBSO-d6): S|4 (g, 2H), 4.[10 (2s, 211,
conforpers), 1.50-{1.51 (m 611),/1.41-1.43 (2s, 91i, conforngrs), 1.29 (t,

311) .
B51 M B52 M
Tr 1®

B53 F B54 M
M L
’ SONH,
B55 .
M
NH,

Example1

N-(2-cyanoethyl)-2-methylalanine
50 g (0.48 mol) of 2-methylalanine were added to a cooled solution (waterfice) of NaOH
5 (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
m] 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
10 dried in an oven at 80°C. The filtrates were evaporated and taken up with ethanol (160 ml).



15 5-tert-Butyl 1-ethyl

3- ani no-woaook/omss21y| - 4, 6- di hydr opyrrol o[ 3, 4- c] pyr azol ePCTEEP200303043DX Y| at e
ESI M5: mz 325 (M#); 'H NWR (400 MHz, DMsO-4): S 4.28 (g, 211, J =7.1
Hz), 4.09-4.14 (2s, 211, conformers), 1.66-1.67 (m 611),1.41-1.44 (2s,
913, conforners), 1.27 (t, 311, J = 7.1 Hz). 20 By working in an anal ogous
manner the foll ow ng conpounds were prepared: 5-teri-Butyl

2- et hyl 3-am no- pyrrol of 3, 4- c] pyrazol e- 6- spi rocycl opropane-2,5(4)9, 6H) -

di carboxylate ESI Ms: mz 323 (MH#); "H NWR (400 MHz, DMSO-d6): S 4.30 (q,
211, J =7.1 Hz), 427 (bs, 21),1.65-2.01 (m 25 211), 1.38 (s, 911) 1.27 (t,
311, J = 7.1 Hz), 0.82-0.96 (m 211). 5-tent-Butyl 1-ethyl

3- am no- 4, 6-di hydropyrrol o[ 3, 4-c] pyrazol e- 6-spi rocycl opr opane-
1,5-dicarboxyl ate ESI Ms: mz 323 (M+); '"H NVR (400 MHz, DVMBO-ds): S 4.26
(bs, 211), 4.21 (g, 211, J = 7.0 k), 1.36-1.97 (in, 30 1311), 1.23 (t,
311, J = 7.0 Hz). WD 2004/ 056827 PCT/ EP2003/ 050942 52 Exanple 7
5-test-Butyl 1-ethyl 3-[(4-fluorobenzoyl)am no]-6, 6-di nethyl-4,6-di hydro

gyr rol opg cdbhﬁd& Qﬁfﬁﬁﬁhﬁu&og‘médtgﬁ&i%@ﬁﬁini&l, Qfglcgwhfﬁlierﬁ%ﬁlfhnel& nt%efd Doyl at
am no | e ropyrrol Q cl.pyrazol e- i car boxyl ate
(2.0gﬂ‘8h“? q "sb(t.ﬁ"?gg% ﬁ%E‘L Fa*elwﬁ*i/ 95%reated first with N, N-
dii soperMs:tdﬂytlm’(M[H-)(S 4 m, 30.80 mmol) and then, at 0C, with

4-f | uor ( di ss IvedlnTHE(8n1)

dr opw SM&%'@%&%%&M %%(F?%£&§(tr ature for 5 hours,
concent Baiveflingitlalinalegduy SinnenthEfolbwing tﬁMW£pm§ﬂ&ﬂrated sodi um

hydr oge onat.e_a sol utio d wth brine. The organic phase 1o was
dried o?fi‘?"%&ﬁ? l)gﬁquogcp"ghprgmwﬁ?xggc purified by flash chromatography
(el uentEIMEaﬂaﬂMW(RQHﬂ),)I]#MﬁHZGm@(Eoy.,qfcloph% st e compound in 90%

Yyl 8'40'8 WW‘}%&% Hv&,’@%@%&é%%sms}s&%ﬂ 11.47 (s, 1H,

6.6 Hz), 1.0% (dd, 2H, J = 6.9 Hz, I =4.1 Hz), 0.86 (dd, 2H, ] = 6.9 Hz, T = 4.1 Hz).
10 Example 2
N-(fert-butoxycarbonyl}-N-(2-cyanoethyl)-2-methylalanine
445 g (0285 mol) of N-(2-cyanoethyl)-2-methylalanine and 517 g of
tetramethylammonium hydroxide pentahydrate were dissolved in acetonitrile {2 I) at 40°C
and when a clear solution was obtained, 112 g of Boc,O were added. The mixture was left
15  for 24 hours at 40° C. The. day after, further 20 g of Boc,O were added while maintaining
the temperature of 40°C. Every 8-12 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.
20 52 gof the title compound were obtained. (yield: 72%).
ESIMS: m/z 274 (M+NH4);
"H NMR (400 MHz, DMSO-dg): & 3.52 (t, 2H, J = 6.8 H2)), 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:
25  1-[(tert-Butoxycarbonyl)(2-cyanoethyl)amino]cyclopropanecarboxylic acid
ESIMS: m/z 272 (M+NH4), 255(MH+);
'H NMR (400 MHz, DMSO-dg): & 12.55 (bs, 1H), 3.33 (m, 2H), 2.71 (m, 2H), 0.97-1.63
(m, 13H).
Example 3
30  Methyl N-(Zert-butoxycarbonyl}-N-(2-cyanoethyl)-2-methylalaninate



4.44-4.47 (2s, 21L conformers), 4.43 (g, 21-1, 3 =7.1 Hz), 1.73-1.75 (2s,
6H, confwouoens)ses2715 1.43-1.46 (2s, 9H, conforners), 1.F3/Kr2003Rs004d = 7. 1
Hz). By working in an anal ogous manner the follow ng conpounds were
prepared. 5-tert-Butyl 2-ethyl
3-[(4-fluorobenzoyl)am no] -6, 6-di net hyl pyrrol o[ 3, 4-c] pyrazol e-

2,5(4H, 6H) - di carboxylate ESI M5: m(z 447 (MR+); 20 'H NMR (400 Mz,
DMSO-d6): 8 10.78 (s, IM 7.95-7.99 (m 213), 7.40-7.47 (m 2H), 4.51-4.49
(2s, 2H, confornmers), 4.43 (q, 2H, J = 7.1 Hz), 1.59-1.60 (2s, 60),
1.43-1.46 (2s, 9H, conforners), 1.34 (t, 3H J = 7.1 Hz). 5-tert-Butyl
2-ethyl 3-[(4-fluorobenzoyl)am no]-pyrrol o[ 3, 4-c] pyrazol e- 6-

spi rocycl opropane- 2, 5(41136H) - di carboxylate 25 ESI Ms: niz 445 (M#); 'H
NVR (400 MHz, DMSO-d6): 8 10.81 (s, IM 7.95-8.06 (m 2H), 7.39-7.49 (m
2H), 4.67 (bs, 211), 4.41 (q, 2H49J = 7.1 Hz), 1.80-2. 10 (in, 21D, 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 3{{[(3-fluorophenyl)am no] carbonyl ] am no)-6,6 WO

2004/ 05682 (6’@5’ | tb1y qu%x c'éx%onyl)- -(2~cyanoeth 1)-2-methylalanine were

di met hyl - 4.6 ropyr r ol [5 razole- -di car boxyl ate b5-tert-Butyl
1- et hyl d’ﬁ”&’ﬁﬁl é gﬁh@t%‘} W@)W EFUPBHW@Wy?%@bq’fe 1, 5-

di car boxi¢ihgl iedi§SMR:IDwer® debfpoarind he\ﬁﬂ;&mélmsﬁﬁ-ea% FoBmARRNERRY for HP (50 ),

ot - 1 TR P TS ol S e G Fhe PG SRS PP eactfon
m xt " e ovensight \/efee dikitiod mmalsamfmemﬁehoﬁﬂﬂ w3 A ediyl befdfei Nne. The
pur' 11 oSt Rt o et RS S BPABhy R Bl somunt SBRLOIRLOIS: ded’ 3. 05 g
( yi el d Fotiddm mlfatb,rreraporattédemddnqam thet . meBitani chllfump? 60. 46 B7¢)/bifnethllN-' H NVR (400
715 (it dagrogniycloSydidl o tylelng bl wplofigndd ) 48 (56 Ton
conf or mBSEYIS: Yz 288 (MENHA11, J = 7.1 Hz).
10 'HNMR (400 MHz, DMSO-d): & 3.55 (m, 5H), 2.70 (t, 2H, I = 6.7 Hz)), 1.40 (s, 6H),
1.36 (s, 9H).
By working in an analogous manner the following compound was prepared:
Methyl 1-{(tert-butoxycarbonyl)(2-cyanoethyl)aminojcyclopropanecarboxylate
ESIMS: m/z 286 (M+NH4);
15 'HNMR (400 MHz, DMSO-dg): 5 3.61 (s, 3H), 3.42 (t, 2H, J=6.7 Hz), 2.71 {m, 2H),
1.07-1.62 (m, 13H).

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
20  dissolved in dioxane (240 ml) 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: CH2ClL/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
25  amount of water and evaporated. Then the residue was taken up with hexane, evaporated

and crystallized from hexane. 33.1 g of fert-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-ds): & 4.06-4.10 (25, 2H, conformers), 1.48 (s, 6H), 1.47 (s,

30 9H).



Exam |l e 5-tert-Butyl 1-ethyl

3-[ (pi perl di ne-1-carbonyo-am no] -6, 6-di net hyl -4, 6-di hydro

pyrr ol o[ BO20&H045¢423 70l e- | , 5- di carboxyl ate To a solutlonPSFﬂH?WEN8§gbne (550
ng, 1.85 mml, 0.4 eq) in tetrahydrofamm (50 nil) was added, at -40C, a
solution of 5-tert-butyl 1-ethyl 3-am no-6, 6-dinethyl -4, 6-

dl hydropyrrol o[ 3, 4-c] pyrazol e-1, 5-di carboxylate (1.5 g, 4.62 mmoi) in
tetrahydrofuran (50 nl) and N, N-diisopropylethylamne (1.8 m, 2.2 eq).
After 3 hours, a solution of piperidine 20 (6901, 1.5 eq) and

N, N-di i sopropyl ethylamne (12 m, 1.5 eq) in tetrahydrofiuan (25 nil) was
added. The reaction was allowed to reach roomtenperature in 2 hours (TLC
Et OAc/ hexane 90/10). After evaporation of the solvent the solid was

di ssolved in DCM and the solution was washed with brine, the organic phase
was dried over sodiumsulfate and concentrated. The solid was purified by
flash chromat ography (el uent: EtQA&/hexane 25 50/50). The solid was treated
with diisopropylether and filtered to afford 1.45 g of the title conpound
in 72%yield. ESI Ms: mz 436 (M#); 'H NWR (400 MHz, DVMBSO-d6): S 9.36 (s,
111), 4B &oxking inléd)analdgob mémner thel foBywing confpofuitionas Gtdpared: 1. 54 (m 611), 1.44 (2s,

911, 0 Exanple 10 WD 2004/ 056827

PCT] Epz%’%‘@(@}[ﬁ“"l@'ﬁ%ﬁz potfot2. AegFant: s eabbokytat

?(5&? fBﬂHﬂ&b@hZ&@ﬂWd&ﬁtno] 6, 6- di net hyl -5, 6|d|hydroFyrroIo[3 4-c) pyraw e-
cgf L

3-[(4- fI uoro enz%% am no )O%A%e%qlr}%f élgai#é ilthg%lr}oplf/)rermP’(%["%, 4-

c] py#saz @l ¥, 1=302Hzh1 163246 m2 . B-1gt 1 (Sm&ﬁ?rﬂm)(mﬁi)dl ssol ved in di oxane (50

mM) and 5 treated with HCl AMgpn diaqxane (28 nil, 20 eq). After 2 hours at

40C (TLC CH2Cl 2/ MeOH 90/ 10) t ion nlxture was concentrated and the
r esi duewﬂe@“ﬂﬁm,ﬁﬁm@ﬂr%ﬁwdrmm@ﬂo[&hﬂm@'@-ﬁ%ﬂ@ﬁﬂg he title

conpounsy g g Q3 lalscgﬁnosﬂcz&cﬂox'yﬂ 2%1(311@1—9' sddmdeoSlH- 1&1&%% lafeMH) . 1H NMR
(400 MHz, ~DVBO- 1), 211 28-7.34 (m 2H),
10 4. 4014 mf) weae added t 43¢ ml ofsb@@te(eéhaﬂezlﬂq this folu@on(né I)f)mol)lofss (t, 311, J =
7.1 foz) gyﬁhn%?&htegvel‘erhﬁé@l, PNBVGOIUS s Rkl AvDH ald QY 118 nafReoUNds wer e
prepar ewas stirred at 60 °C for 48 hours, the ethanol was removed, the residue was taken up with
400 m! of sodium hydrogencarbonate solution, and extracted several times with ethyl
acetate up to total extraction of the desired product. The organic phases were dried and
evaporated. After purification by flash chromatography (eluent: CHCL/EtOH 97/3) and
15 trituration with a mixture of hexane/ethyl acetate 9/1, 25 g of title compoud were obtained .
Total yield 30.5 g (yield: 88%)
ESIMS: m/z 253 (MH+);
'H NMR (400 MHz, DMSO-de): § 4.06-4.10 (2s, 2H, conformers), 1.48 (2s, 6H,
conformers), 1.47 (2s, 9H, conformers). ,
20 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
BSIMS: m/z 251 (MH+);
'HNMR (400 MHz, DMSO-ds): & 11.12 (bs, 1H), 5.13 (bs, 2H), 4.16-4.33 (m, 2H), 1.57-
25 1.91 (m, 2H), 1.38 (s, 9H), 0.65-0.83 (m, 2H).
Example 6
S-tert-Butyl 2-ethyl 3-amino-6,6-dimethylpyrrolo[3,4-c]pyrazole-2,5(4H,6H)-
dicarboxylate and S-tert-butyl 1-ethyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-
clpyrazole-1,5-dicarboxylate



Et hyl

3-[ (4-f | worobrosaseyl ) am no] - 6, 6- di met hyl - 5, 6- di hydr opyr PaITEP3003/0849%yr azol e-
2(4H) - car boxyl ate hydrochloride ESI Ms: nmlz 347 (MI+); 15 IH NWVR (400 Mz,
DMSO-d6): S 10.92 (s, IM 9.89 (s, 111), 8.02 (m 2H), 7.49 (in, 2H), 4.61
(s, 211), 4.51 (q, 211, J = 7.1 Hz), 1.69 (s, 611), 1.39 (t, 3H, J =7.1
Hz). Ethyl 3-[(4-fluorobenzoyl)am no]-5, 6-di hydropyrrol o[ 3, 4-c] pyrazol e-6-
spt rocycl opr opane- 2( 4E) - car boxyl ate hydrochloride ESI Ms: nfz 345 (Mi+); 20
"H NWVR (400 MHz, DVMSO-d6): 8 10.87 (bs, 111), 10.00 (bs, 214), 7.93-8.04
(in, 211), 7.39- 7.53 (in, 211), 4.69 (bs, 211), 4.41 (q, 2H J= 7.1 Hz),
1.68 (dd, 2H, J=8.6 Hz, J = 6.1 Hz), 1.41(dd, 211, J=8.6Hz,J=6.1Hz), 1.33
(t, 311, J= 7.1 Hz). Exanple 11

Et hyl 5- (2, 2- di net hyl propanoyl ) - 3-[ (4-fl uor obenzoyl ) am no) - 6, 6- di net hyl - 5, 6-
25 di hydropyrrol o[ 3, 4-c] pyrazol e- 3{ 4J3) - car boxyl at e Et hyl

3-[ (4-fluorobenzoyl )am no] - 6, 6-di net hyl -5, 6-di hydr opyrrol o[ 3, 4-c] pynzol e-1(4
H) - carboxyl ate hydrochloride (2.0 g, 5.77 mmol) in dichloromethane (70 nil)
was tregs ed, ofit terPButyl 3-Einibihle Gidinsei- ,Bédit@axlawraimw&cfp;qaﬁam 4gf. 2 mol, 1.6

°) 2 i ) S o Sk b TR ol e D e Yo (e
?QML“‘“‘M“? “*”“%Z‘Ff"‘“"ﬁ?‘“‘“wma‘m“MMW‘OMQEP%??%%%QZ
or g\:;wnit C aséell ?ﬂ:g dg |w's§ \Y%q”%gi“&r qﬁ‘&%ﬁ%&%kﬁ# acﬁpurl fied by
I:?ISE gbvash:hwﬂlymphynoc(m?mmth bnne(lﬂﬁﬁ;lﬁbﬂoﬁigm ﬁﬂﬁ&mmPaﬁémrﬂez(ggogMa; t he
VB0 dof Dol pehetisy i dpingldBapl ectimOM D03l a0 (1) M0, (o
211), 45-42t-Yutyl 224y] 3-amino-B,64dinaethyipytrol(3.4-elpyrenB)2, 5(1H,€E)431cqrbcﬁﬁate3 - 7.1 Hz),

1 22 (S i rilor cobpollik 58 yit, MR ABOHPof RRBluyt Bl iih.no conpound wis

prepare

51 (5, 2- G imaiph-6oiutormolalsfiyeral bbierbaylscmPHeyis, 6- di hydr o
Py" 1) Ok erimPAOLnfo S BB ARUALRRIADARTovaleil bl igpltpxy| ate 10 ESI B

mz 429
dicarboxylate
ESIMS: m/z 325 (MHY);
'H NMR (400 MHz, DMSO-de): & 4.35 (q, 2H), 4.10 (25, 2H, conformers), 1.50-1.51 (m,
6H), 1.41-1.43 (2s, 9H, conformers), 1.29 (1, 3H).
15 S-tert-Butyl 1l-ethyl 3-amino-6,6-dimethyl-4,6-dihydropyrrolo[3,4-c[pyrazole-1,5-
dicarboxylate
ESIMS: m/z 325 (MH+);
'H NMR (400 MHz, DMSO-ds): 5 4.28 (q, 2H, J = 7.1 Hz), 4.09-4.14 (2s, 2H,
conformers), 1.66-1.67 (m, 6H), 1.41-1.44 (23, 9H, conformers), 1.27 (t, 3H, T = 7.1 Hz).
20 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
ESI MS: m/z 323 (MH+);
'H NMR (400 MHz, DMSO-ds): & 4.30 (g, 2H, J=7.1 Hz), 4.27 (bs, 2H), 1.65-2.01 (m,
25 2H), 1.38 (s, 9H) 1.27 (t, 3H, J = 7.1 Hz), 0.82-0.96 (m, ZH).
S-tert-Butyl 1-ethy! 3-amino-4,6-dihydropyrrolo[3,4-c]pyrazole-6-spirocyclopropane-
1,5-dicarboxylate
ESIMS: m/z 323 (MH+);
"H NMR (400 MHz, DMSO-dg): 8 4.26 (bs, 2H), 4.21 (q, 2H, J= 7.0 Hz), 1.36-1.97 (m,
30 13H), 1.23 (t, 3H, I =7.0 Hz).




1H NVR (400 MHz, DMSO-d6): S 10.81 (bs, 111), 7.96-8.04 (m 211), 7.38-7.48
(m 211)wo 2604108682ba, 2H), 4. 42 (q, 2H, J= 7.1 Hz), 2.3¥CCdp2003}050942 = 6.8 Hz,
J = 4. 2 Hz), 1.32 (t, 3H J =7.1 Hz), 1.22 (s, 9H), 0.90 (dd, 2H J= 6.8
Hz, J = 4.2 Hz). Exanple 12 15

N—[5 (2 2- di met hyl pr opanoyl ) -6, 6-di net hyl -1, 4,5, 6-tetrahydropyrrol of 3, 4-c] py
razol - 3-yl]-4-fluorobenzam de Et hyl

5- (2, 2-di met hyl propanoyl ) -3-[ (4-fl uorobenzoyl )am no] - 6, 6-di net hyl -5, 6-

di hydropyrrol of 3, 4-c] pyrazol e-1(411) -carboxylate (2.0 g, 4.64 muol) was

di ssolved in nethanol (60 m), treated with TEA (6.45 m, 46.4 mol, 10 eq)
and stirred overnight at 20 roomtenperature. (TLC CH2CI 2/ MeOH 95/5). After
evaporation, the solid was treated wth diethyl ether/hexane and filtered
to afford 1.43 g of the title conpound in 86%yield. ESI Ms: mz 359
M:I+); "HNW (400 MHz, DWsO-d6y2 8 12.41 (bs, 111), 10.91 (bs, 111),
7.98-8.11 (m 211), 7.20- 7.44 (m 211), 4.66-4.92 (bs, 211), 1.64 (s, 611),
1.21 (a, 911). 25 By working in an anal ogous manner the foll ow ng conpounds
were pr epar ed: Exam le 7

N-[5-(2,2-dineth Ipro anoyl) tetrahydr%‘gi/hrrol o[ 3, 4-c] pyrazol - 6-
spi rocy%F"Hr#‘Hﬂé @1914) ql‘“ﬂ‘!ﬁW&%’ﬁHQ@rﬁs@@me@SHs YHY 357 (MHH); WO
2004/ 0 o[B4%) 1355 H NVR (400 MHz, DWVSO-d6): 611.59-12.47

bs, Hi 7.27-7.37 (ipn 4.99 (s,
(211) 23 ?5“0‘?“&& 2??“1]1?) = g 6'335“&% %%W‘QE? %%]nyéf%flf)l 5 H) .79 ( dd,( 2H,
J=6. 5 Heicarbozgilatd (210 )g, 6.16 mmol) was dissolved in TI-IF (40 ml), treated first with N,N-

o R oai g b SOH 8] i 95 R i, o, ors

(M | +) ; cHldrNB/EBOQ{hQGﬂWHEmlM@@vdG):IHB(&ﬂ)%W Thb HactichQni9Gre(was, 1H), 8.09 (m

1 86 (n%ﬂf'i% ni%aé}gg@ % 2 4 o6 %‘g%"d‘ﬁbﬁ%ﬁ’{g‘%%gl% 2.02 (m 2H,

N-{ 6, 6- chiunaé¢dsptinm-Hydid @nedrbdnhﬁh;{mﬁsfsohxam ﬂ;dwnmaﬁhengﬂe]orgam phasé- t et r ahydr opyrr
ol O[1§ 4 CJ:PeX b %(ladmm ¥u]}a 4exl;a|pcl>Jr9 an%n %nﬂéd%% flash chromatography (eluent;

hexane/EtOAc 80/20) to afford 2.5 g of the title compound in 90% yield.
ESI MS: m/z 447 (Mi1+);
"H NMR (400 MHz, DMSO-d): 5 11.47 (s, 1H), 8.04-8.17 (m, 2H), 7.25-7.37 (m, 2H),
4.44-4 47 (25, 2H, conformers), 4.43 (g, 2H, J = 7.1 Hz), 1.73-1.75 (2s, 6H, conformers),

15 1.43-1.46 (2s, 9H, conformers), 1.33 (t, 3H, J=7.1 Hz).
By working in an analogous manner the following compounds were prepared.
5-tert-Butyl 2-ethyl 3-{(4-fluorobenzoyl)amino}-6,6-dimethylpyrrolo[3,4-c]pyrazole-
2,5(4H,6H)-dicarboxylate
ESIMS: m/z 447 (MH+);

20 'HNMR (400 MHz, DMSO-ds): & 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,
OH, conformers), 1.34 (t, 3H, J =7.1 Hz). '
S-tert-Butyl 2-gthyl 3-[(4-Mluorobenzoyl)aminoj-pyrrolo{3,4-c]pyrazole-6-
spirocyclopropane-2,5(4H,6H)-dicarboxylate

25  BESIMS: m/z 445 (MH+);
'H NMR (400 MHz, DMSO-d): 5 10.81 (s, 1H), 7.95-8.06 (m, 2H), 7.39-7.49 (m, 2H),
4,67 (bs, 2H), 4.41 (q, 2H, I = 7.1 Hz), 1.80-2.10 (mn, 2H), 1.41 (s, 9H), 1.32 (1, 38, T =7.1
Hz), 0.93-1.06 {(m, 2H).

Example 8
30  S-fert-Butyl 1-ethyl 3({|(3-fluorophenyl)amino]carbonyl}amino)-6,6-



ESI M5: mlz 373 (M#); '"H NWR (400 MHz, DMSO-d6): 812.9 (bs, 111), 10.96
(bs, 111wo Bodi@segam 211), 7.34 (m 211), 4.86 (m 21D rcr@oddosodsk]), 3. 83
(in, 2H 2.02 (m 2H), 1.8 (m 211), 1.68 (s, 611). 15 an -25.9 ( 0.76,
MeOH) Exanple 13 4-(1-Methyl -pi perl din-4-yl oxy)-benzoic acid nethyl ester
To a solution of 1-nethyl-piperidin-4-ol (6.8 g. 59 mmol es), PPh3

(triphenyl phosphine, 15.5 g, 59 mmol es) and 4- hydroxy benzoic acid nethyl
ester (6 g, 39 moles) in THE 20 (150 m) at OC, diethyl azodicarboxylate
(9.5 mM, 59 moles) in THE (30 nm) 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
m ). The solution was washed with ethyl acetate (3 x 250 nml), nade al kal i ne
with concentrated NHAOH (pH - 8) and then extracted wi th dichl oronethane (3
x 250 m). The 25 conbi ned di chl orspnet hane extracts were washed with brine,
dried and evaporated to give an oil which was purified by flash

chromat ography on silica gel using dichloronethane- McOH (90: 10) as el uent,

t v 4 g, 75%. ESI MBS mz 250
((I\)/I-Igl)veV\D > 0"5‘1/?'058’a §i mﬁbé@zlggrl%o'g%' witfee O 46% Mz, DVSO DS) 8 ppm
1.7 (m >fertputg o drethyb 1 7)3-amino-6,ordimethyrd,6- Yt(rmmloﬁ 4—c]pyrazole-1 5-

3. 3( sadhbeky ﬁemg)amogw&@gmvmmmmﬁn@sm ) bhed o BRI © 14

4- (1- Met perl y) - benzgi ¢ acid, hydrochloride 5
4- (1 - met "H%Fm %ﬁ%"%’éﬁz@t 4c2.al0H meiohyl] eq) apd gtired g 29 nmol es)

Wals sdi smmmmmolﬁyrmﬁ@e%%ﬁm&;a&% 'tﬁl&n%})vﬁﬁc}‘]’%@r 6 hourg the
sol vent = vacuo e r I aue en _up wt wat er an
evapor af‘% g’ﬁ‘ﬂe hﬂ%ﬂm%“ﬁﬁdﬂﬁﬁpﬁ“é%ﬂ@‘amdmmtﬂ%s The solid
obt ai nedrynas Ffulnﬁedtnby by rflakh cidbsstogriphp (EHAIEMeOB 99710¥ affbiged1y.05 gchl ori de sal t

wh 4 0% vyield). 10 IH NVR (400 MHz, DVSO-DB) S 2.0
(m 20" e B Rftag il bl 0 7' 5 )10 T M 0 N B o . o' h)
9.9 (d, ESPMS:307 462-QEH); | ) 12 6 (a, 111). Exanple 15

10 'HNMR (400 MHz, DMSO-d): § 9.74 (s, 1H), 9.05 (s, 1H), 7.44 (m, 1H), 7.33 (m, 1H),
7.16 (m, 1H), 6.84 (m, 1H), 4.43 (m, 4H), 1.76 (25, 6H), 1.48 (2s, 9H, conformers), 1.36 (t,
3H, 1=7.1Hz).

Example 9
S-tert-Butyl 1-ethyl 3-[(piperidine-1-carbonyl)-amino}-6,6-dimethyl-4,6-dihydro

15  pyrrolo[3,4-c]pyrazole-1,5-dicarboxylate
To a solution of triphosgene (550 mg, 1.85 mmol, 0.4 eq) in tetrahydrofuran (50 ml) was
added, at -40°C, a solution of 5-tert-butyl 1l-ethyl 3-amino-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-diisopropylethylarnine (1.8 ml, 2.2 eq). After 3 hours, a solution of piperidine

20 {690 pl, 1.5 eq) and N,N-diisopropylethylamine (1.2 ml, 1.5 eqg) 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: EtOAc/hexane

25 50/50). The solid was treated with diisopropylether and filtered to afford 1.45 g of the ftitle
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 {25, 9H, conformers), 1.36 {t, 3H, J= 7.1 Hz).

30 Example 10



4- (4- Hydroxy piperidin-1-yl)benzolc acid ethyl ester A m xture of

4-f | uor oMe2e84505682ici d et hyl ester (1.68 g, 10 nmmol es), mUTAEr20@b/03e9%201 (1.12
g, 15 11 nmol es) and anhydrous potassium carbonate (1.38 g, 10 mmoles) in
DMSO (10 M) was heated at 120C for 6 hours. After cooling, the m xture was
poured into water and ice (500 m) and extracted wth ethyl acetate. The
organic | ayer was washed with water and brine, dried and evaporated. The ,
residue was purified by flash chromatography 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+); |IH NWR (400 MHz, DVMSO- D6) 8 ppm 1.3
(t, .Y2.1 Hz, 3 H 1.4 (m 2H 1.8(m 2H 3.0

(m2H) 3.7(m 211)4. 2(q, . F7. 1Hz, 211)4. 7 (d,J=4.3Hz, 111)6.9(m 21])7.7(m 2 H).
25 amle 16 4-(4-Fluoro-piperidin-1-yl)benzoic acid ethyl ester To a

sol ution of 4-(4-hydroxy-piperidims4l-yl)benzoic and ethyl ester (1.25 g. 5
nmmol es) in dry dichloronethane (30 ml) at roomtenperature under an inert
atmosphere, it was slowy added DAST (0.97 g, 6 nmoles) in dichloronethane

(5 ). Elye rqutﬁnmﬁommﬂnvpﬁﬁ.aﬁ, ctliy)-5,6 Ahydto 4 £006kaar e for 1 hour
and theg 4% ‘&& ous NaHCCBlehe \X% 58 196565@$.r PCT/ EP2003/ 050942
58 orga ﬂ A 8V ®wi th brine, dried and evaporated. The residue

\(/v?g 123 ; BitéreBlutily 1-bihgls h3-¢(mﬂmmt 0 bﬁg?@ﬁdﬂl MOPG]&aindeﬂ:@m Mh\};;ﬂ}k@pﬁﬂlo[alﬁ‘zxgn?/o Et7 OAC 56%
e the e as .a Wi ol i , :
ESI ﬁ?’“g’i"sﬁp M‘}’%ﬁ‘ ?H & 9(‘2’66‘) ﬁ%ﬁé} o °dé§f‘§) agd( E2 T b
g, 50(51 gemwﬂhmmzm {nmdioRank) (28 3mi3 AonuﬁH)Aaeﬁ(Znhaw gt A0 20R): 4.8 (a, 15|)A
: S r| enzoi ¢ aci
m Xt ur eéﬂ}dﬁ{ﬁﬁﬁ gélxg&eo(rﬁ'%z‘m (S%?‘E(’%n%elg@g% 5"5& é?%"‘g (0.7 g, 2.7
mol es) withdiethyl e&ehﬁhﬁbdpwomtbetﬂndompomﬂ(aw g}nsafsolﬂ*hswdwhh hydr OXI de (20 nl)
was stlggﬁqs denperature for 24 hours. The ethanol was then

evapor at ed, eso utlon diluted with water
HNMR (400 MHz, DMSO-dg): & 11.28 (s, 1H), 8.06-8.11 (m, 2H), 7.28-7.34 (m, 2H),

10 4.40(g, 2H, T =7.1 Hz), 3.92 (s, 2H), 1.42 (5, 6H), 1.33 (t, 3H, ] = 7.1 Hz).
By working in an analogous manuer the following compounds were prepared:
Ethyl  3-[(4-fluorobenzoyl)amino]-6,6-dimethyl-5,6-dihydropyrrolo[3,4-c]pyrazole-
2(4H)-carboxylate hydrochloride
ESIMS: m/z 347 (MH);
15 'HNMR (400 MHz, DMSO-dg): § 10.92 (s, 1H), 9.89 (s, 1H), 8.02 (m, 2D}, 7.49 (m, 2H),
4.61 (s, 2H), 4.51 (g, 2H, J = 7.1 Hz), 1.69 (s, 6H), 1.39 (t, 3H, J = 7.1 Hz).
Ethyl 3-[(4-fluorobenzoyl)amino]-5,6-dihydropyrrolo[3,4-c]pyrazole-6-
spirocyclopropane-2(4H)-carboxylate hydrochloride
ESIMS: m/z 345 (MH+);
20 'HNMR (400 MHz, DMSO-ds): & 10.87 (bs, 1H), 10.00 (bs, 2H), 7.93-8.04 (m, 2H), 7.39-
7.53 (m, ZH), 4.69 (bs, 2H), 4.41 {q, 2H, } = 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 (1, 3H, J = 7.1 Hz).
Example 11
Ethyl 5-(2,2-dimethylpropanoyl)-3-{(4-fizorobenzoyl)amino]-6,6-dimethyl-5,6-
25 dihydropyrrolo[3,4-c]pyrazole-1(4H)-carboxylate
Ethy! 3-[(4-flucrobenzoyl)amino}-6,6-dimethyl-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
30 temperature and stirred overnight (TLC: CH,Cl/EtOAc 90/10). The solution was washed



(20 mM) and neutralized wwth 2N HCl. The acid separated as a white solid

whi ch waWwoO 2ed056827Wi t h wat er and dri ed under vacuum ( 0.PEA/EP20BA%5H942 ESI MS:
mz 224 (M¢); 15 IH NWR (400 MHz, DVMSO-D6) S ppml1.8 (m 2 H 2.0 (m 2 H
3.3 (m 211) 3.5 (m 2 H 50 (s,1 H 7.0 (s, 2H 7.8 (s, 2H) 122 (a, | H).
By working as described in any previous exanple, that is by using any proper
starting material and any suitable reactant according to the process

previ ously disclosed, additional conpounds of forrmula (Is) and (1b) were

al so prepared, as reported in the following table 20 111, For explanatory
not es concerning the coding systemidentifying each specific conpound of
formula (Is) and (I b) see the "general nethod" at the beginning of the
experinmental section. Table Il A0O2MLBAO 'H NVR (400 MHz, DVMBO-d6): 8 12.45
(bs, 111), 10.99 (s, 1 7.84 (m 211), 7.52 (m IM 7.40 (m 111), 4.86 (s,
2H),1.65 (a, 611), 1.21 (a, 9H). 5A03M B0O1 H NWVR (400 MHz, DVMBO-d6): S 12.46
(bs, 1H), 11.01 (s, 1H, 8.05 (m 111), 7.88 (m11li), 7.54 (in, IM 4.86
(a, 211), 1.65 (a, 611), 1 21 (s 9H). WD 20041056827 PCTf EP2003f 050942 59
A04AM ROihﬂﬂsé‘%e u&:ﬁ?s&ﬂ@oﬁ%dbrln%liheérgm@phﬁs% iH, 7.7 (m

111 111), 7 211), 1.68 611),1.24 (s,
9113. M‘%@f" %&RR P‘i%(ﬂ(ﬂq‘z H@%@‘H’%ﬁ‘ﬁ%ﬂ‘ﬁ me%ﬁmphgfsﬂl)wnt 1)1 07 (s, (ill),
7.76 (SCHZGIJJEtOAZ%LIIOXﬁaﬁ‘&EIIm g 8f BOtilecompdbd in 2%58elds, 611), 1.25 (s, 911).

AO6MLEO DVBO- d6): 612. 43 (bs, 111), 10.98 (s, IH), 7.98 (d,
oH, 1= ?Sbﬂﬁrz 4@14@%4 4, 2H J = 8.0 Hz), 4.86 (s, 2H), 1.65 (s, 611), 1.21

(s, %1 1}memazﬂmMm4&)( 8005114 H),BVER. WG, 219] 223731 s 2HJ,11) , 11. 16 (s,
I ELY TSI A KON OB R a0 U]
By working in an analogous manner the following compound was prepared:
Ethyl 5-(2,2-dimethylpropanoyl)-3-[(4-finorobenzoyl)amino]-5,6-dihydro
pyrrolo(3,4-clpyrazole-6-spirocyclopropane-2(4H)-carboxylate

10 ESIMS: m/z 429 (MH+);

'H NMR (400 MHz, DMSO-d): 8 10.81 (bs, 1H), 7.96-8.04 (m, 2H), 7.38-7.48 (m, 2H),
5.10 (bs, 2H), 4.42 (q, 2H, J=17.1 Hz), 2.33 (dd, 2H, J = 6.8 Hz, =42 Hz), 1.32 (1, 3H,J
=17.1 Hz), 1.22 (s, 9H), 0.90 (dd, 2H, J= 6.8 Hz, J =4.2 Hz).

Example 12

15  N-[5-(2,2-dimethylpropanoyl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazoel-
3-yl]~4-fluorobenzamide
Ethyl 5-(2,2-dimethylpropanoyl)-3-[(4-fluorobenzoyl)amino]-6,6-dimethyl-5,6-
dihydropyrrolof3,4-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

20 room temperatur;:. (TLC: CH:Cly/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+);

"H NMR (400 MHz, DMSO-d): 8 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 (5, 9H).

25 By working in an analogous manner the following compounds were prepared:
N-[5-(2,2-dimethylpropanoyl)-2,4,5,6-tefrahydropyrrolo[3,4-c]pyrazol-6-
spirocyclopropan-3-yl]-4-fluorobenzamide
ESIMS: m/z 357 (MH);



AOSM BO1 H NMR (400 MHz, DMBO d6): 812.50 (bs, 111), 11.17 (s, 111), 09.13
(s, 1H,)WoRopgos6m7111), 8.33 (m 111) 7.51 (m 111), 4. 9PdBEPRIA)SH421. 69 (s,
611), 1.25 (s, 911). AO9M BO H NVR (400 MHz, DVBO-d6): 612.54 (bs, 111),
11.25 (s, 111), 8.75 (d, 211), 7.91 (d, 211), 4.92 (s, 211), 1.69 (s, 611),
1.25 (s, 911). 'AI OMLBOL 'H NVR (400 Mz, DMBO-d6): 6 12.47 (bs, 111),
11.00 (s, 111), 8.12 (m 111), 7,86 (m 111), 7.12 (m IM 4.86 (s, 213),
1.68 (s, 611), 1.25 (s, 911). Al IMBOL H NVR (400 MHz, DVBO-d6): 612,11
(bs, 111), 10.77 (s, 111), 8.45 (s, 111), 7.69 (m 211), 4.89 (s, 211),
1.68 (s, 611), 1.25 (s, 911). AI2MLBO1 H NVR (400 Mz, DVBO-d6): 8 12.22
(bs, 111), 10.31 (s, 111), 4.76 (s, 211), 2.12 (m 311), 1.61 (s, 6R), 1.19
(s, 911), 0.87 (d, 611, J = 6.5 Hz). AI3M BO1 'H NVR (400 Mz, DVSO- d6):
612.21 (bs, 1M 10.19 (bs, 111), 4.80 (s, 211), 3.28 (m 1H), 2.25-1.70
(in, 611), 1.60 (s, 611), 1.20 (s,s 911). AL4MLBOLl 'H NMR (400 Mz,
DVMSO-d6): 8 12.35 (bs, 1H), 10.38 (bs, 111), 4.75 (s, 211), 1.82 (m 111),
1.60 (s, 611), 1.20 (s 911), 0.78 (m 4H) WO 2004/ 056827 PCT/ EP2003/ 050942

60 Al SMIB 89 111), 4. 80
(S o @mm 51%@ 1 %94%&%2 sjohjéné%' BOl(SH NNR)(4OO

Dlvé@o? ~73§(@,22}§53?90(§ 2‘912135(‘1@ ?%Hz,fsﬁ‘wHZ)sl 2O((HED, 211, J = 8.2
Hz) 7. &7o(ah, 28H=6ls Bz, ~141)), 4 85 (s, 211), 1.64 (s, 611), 1.21 (s, 911).

M P ik Sl b stk Sesbirg S 3 55 (5 M % 5L
911) .5 AZG@MhparbpyrroldiSR-jphaazolBiF]}-Llidvedtdbpamide 12. 26 (bs, 111), 10.38 (s, IH),
4.80 (s ’BS?&%?WZ%79M‘FSE 211), 2.52 (m 311), 1.64 (m 1011), 1.23 (s, 911).
"H NMR (400 MHz, DMSO-dg): 5 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, 2K), 1.86 (m, 2H), 1.68 (s, GH).
op +27.7 (c=0.50, MecOH)
10 N-{6,6-dimethyl-5-[(2S)-tetrahydrofuran-2-ylcarbonyl]-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl}-4-flaorobenzamide
ESIMS: nv/z 373 (MHY);
'H NMR (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 (1, 1H), 3.83 (m, 2H) 2.02 (m, 2H), 1.86 (m, 2H), 1.68 (s, 6H).
15  ap-25.9 (¢=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
20 (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 NH,OH { pH ~ 8) and then extracted with dichloromethane (3 x 250 ml). The
25  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+);



A22MLBO1 H NMVR (400 MHz, DMBO d6): 612.43 (bs, 111), 11.06 (s, |M 8.3-7.6
(m 711)WOR00905%827 211), 1.71 (m 6H), 1.26 (s, 911). PEIBNM2BOISWAR NVR (400
Mz, DMBO-d6): 612.48 (bs, 111), 11.07 (s, 114), 8.68 (s, 111), 8.08 (m
411), 7.66 (m 211), 4.95 (s, 211), 1.70 (m 611), 1.27 (s, 911). A24M BO1
"H NMR (400 MHz, DMBO-d6): 612.05 (bs, 111), 8.87 (s, 11), 7.19 (m 411),
6.91(bs, 111), 4.73 (s, 211), 4.32 (d, 2H, J = 5.85 Hz), 2.30 (s, 311),
1.63 (s, 611), 1.22 (s, 911). A25MLBO1 ' HNMR (400 MHz, DMBO-d6): 6
12.31-12.05 (2bs, 111), 8.48 (s, 111), 7.30 (in, 511), 7.00 (bs, IH, 4.73
(s, 211), 4.33 (d, 2H J = 5.85 Hz), 1.63 (s, 611), 1.22 (s, 911). A28M BOI
"H NVR (400 MHz, DMBO-d6): S 12.07 (bs, 111), 8.99 (s, 111), 4.72 (s, 21Tj,
3.40 (m 411), 1.63 (s, 611), 1.5 (m 611), 1.22 (s, 911). A29M BO1 'H NMR
(400 ‘MHz, DMSO-d6): 6 12.36 (bs, 111), 10.08 (s, 1M 4.82 (s, 211), 3.15
(bs, 2H), 2.32 (s, 611), 1.65 (s, 5611), 1.23 (s, 911). A02M2BOl ' H NMR (400
MHz, DMBO-d6): 612.29 (bs,111),11.05 (s, 111), 7.9-7.35 (m 310, 5.03 (s,
211), 2.29 (m 211) 1 24 (s 911) 0. 84 (m 211). WD 2004/ 056827

PCT/ EP208 35094 3.21 (bs, I1i),
10. 90 7. 40 NG Lo ol 191 03 211
2.29 (Enﬁ) EI%H){S ’(@% % ‘Qm(ﬂ(dsmé?i%ﬁ%& DBO1 )H NMVR (Elgo |sz)
DVBO- d6): 8 12.30 (bs, 11i), 1Exipless 111), 7.77 (s, 211), 7.51 (s, IM

MR (a0l GREvIRE ey benset pig hoaroailokaey 0% (<! T\ 503 (a, 2hy 3=
8.0 biz) 4-(FPMethykdperidin4-yloxyBbénzbiz ) acid> nfdthyl Rster? {43 , g, 222 Imdler) wakl), 1.24 (s,
°11), Oufiyhile b AL VGGG ciie Wanentas (92,19
(s, 211¥emogedA@ vacuo. The res1duc was taken up with water and evaporated twice and then
taken up with acetone two more times. The solid obtained was finally triturated in acetone
to give the hydrochloride salt as a white powder (6.4 g, 80% yield).
10 IH NMR (400 MHz, DMSOQ-D6) & ppm 2.0 (m, 4 H) 2.8 (m, 3 H) 3.3 (m, 4 H) 4.7 (m, 1
H)7.1(m,2H) 7.9 (m, 2 H) 9.9 (4, /~20.4 Hz, 1 H) 12.6 (5, 1 H).
Example 15
4-(4-Hydroxy-piperidin-1-yI)benzoic acid ethyl ester
A mixture of 4-fluoro-benzoic acid ethyl ester (1.68 g, 10 mmoles), piperidin-4-ol (1,12 g,
15 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
20 g, 64%).
ESIMS: m/z 250 (MEL+);
IH 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 (4, /<43 Hz, 1 H) 6.9 (m, 2 H) 7.7 (m,
2H).
25 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
30 stirred at room temperature for 1 hour and then quenched with aqueous NaHCOs. The



(in, 211), 1.24 (s, 911), 0.84 (m 211). AIOWBOL 'H NVR (400 Mz, DMBO d6):
S 12.23 (bs, 1H),11.02 (s, 111), 8.10 (m IM 7.87 (m IM 7.22 (m IM 5.01
(s, 2H), WD 2804056827 211), 1.24 (s, 91]), 0.84 (m 211). BEIZERZBNBOSI4RNR ( 400
Mz, DMBO- d6): 812.03 (bs, 111),10.36 (bs, 111), 4.95 (s, 211), 2.26 (m
211), 2.17 (m 211), 2.09 (m 111), 1.22 (s, 911), 0.93 (m 611), 0.80 (m
211). AI3M2BOL H NMR (400 MHz, DMSO-d6): S 12.05 (bs, Ili), 10.28 (bs, 111),
4.96 (s, 211), 3.32 (m 111), 2.25 (m 811), 1.23 (s, 913), 0.78 (in, 211).
A14M2BO1 'H NMR (400 MHz, DVBO-d6): S 12.03 (bs, 1H),10.72 (bs, IM 4.91 (s,
211), 2.25 (m 211),1.82 (m 111), 1.20 (s, 911), 0.80 (m 611). Al 5M2BO1
'"H NMR (400 MHz, DMSO-d6): 8 12.01 (bs, IM 9.92 (s, 111), 4.94 (s, 211),
2.25 (in, 211), 1.22 (s, 1811), 0.78 (m 211). AL9M2BO1 H NMR (400 Mz,
DVMSO-d6): S 12.21 (bs, IM 10.82 (s,11l), 7.92 (m 111), 7.49(m I11), 6.69
(m 111), 5.01 (s, 211), 2.29 (in, 211), 1.24 (s, 911), 0.83 (m 211).
A27V2BO H NMVR (400 MHz, DVBO-d6):%88 11.98 (bs, 111), 9.02 (s, 211), 7.45

(m IM 7.33 (m I1), 7.13 (m IM 6.81 (m 111), 4.96 (s, 211), WD

2004/ 056827 PCT/ EP2003/ 050942 62 2.27 (m 2M 1.23 (s, 911) 0.81 (m 211).
A28NRBO rgatit: MyeR wad GisHetbaith MRE) dsi6) and Svipbrafia, '(hsneslddbb)as wys, 111), 4.87

EZ o1 1 st il oh shion o1 i pEen b ri%& g waﬁ%ét{“s opm 2 (s 9
1. 7 ¢empogndp awhe solig (0.24,556%).. 4-8. 1(m 5 H) 11.2 (s, | 11)12.5 (s, 1 H

A31MLBO , DMBO- d6 S m1l.2 (s, 9 1.7 (s, 611)1.7
(mzmzi&m%%é@{ 02 50m 23132 70 m 2y 2. 5gm - 0 T :

1H) 4.59( $H2MWR (490 4Hzl DPMIOHPSYHpisn 08 @, J=74. 1413 IDH)8L6n, 2 H)(20 (o2 1. 4( s, 111)
A32I\/[LBO§.3I(1§,I }d—i_N}@z(}ﬁqg (szﬂ) 4%91567}0 (s,@'ﬁ)xzt.s%,‘:z }g)f two conforners) 8
Example 17
4-(4-Fluoro-piperidin-1-yl)benzoic acid
A mixture of 4-(4-fluoro-piperidin-1-yl)benzoic acid ethyl ester (0.7 g, 2.7 mmoles) in
10 ethanol (50 ml) and a solution of 2N sodium hydroxide (20 ml) was stitred at room
temperature for 24 hours. The ethanol was then evaporated, the solution diluted with water
(20 ml) and neutralized with 2N HCI. The acid separated as a white solid which was
washed with water and dried under vacuum (0.52 g, 82%).
ESIMS: m/z 224 (MH+);
15 1HNMR (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(s5,2H) 12.2 (5, 1 H).
By working as described in any previous example, that is by using any proper starting
materiat and any suitable reactant according to the process previously disclosed, additional
compounds of formula (Ia) and {Ib) were also prepared, as reported in the following table
20 I For explanatory notes concerning the coding system identifying each specific
compound of formula ({a) and (Ib) see the "general method"” at the beginning of the

experimental section.

"Fable III

A02M1B01 TH NMR (400 MHz, DMSO-de): § 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).

A03MI1B01 "H NMR (400 MHz, DMSO-dg): 5 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).




ppm1.25 (s, 18 H) 1.68 (s, 12 H 1.84 (m 2 H 2.07 (m 411) 2.29 (d, J
14.0 Hz, wxna)wasam (d,./=5.0 Hz, 3 H 2.82 (d, J=5.0 HmctT/@bd3Bodki(m 2 H
3.20(m 2 H 3.40 (m 2 H) 3.52 (d, .>=14.0 11z, 213) 4.67 (m | 11) 4.87
(m | H 4.89 (s 4 H 7.21 (dd .T--8.8,2.3 Hz, 111) 7.25 (dd, ./=8.8, 2.3
Hz, IM7.45 (m 2 H 7.5-7.7 (m 4 H 9.90 (bs, 1 H 9.97 (bs, 111) 10.93
(s, 2 12-13 (bs, 2 H). A33MLBOL.2HCL 'H NMR (400 MHz, DMBO-d6): S ppm
1.3 (s, 9 H 1.7 (s, 611) 2.8 (s,3H)3.4(m 10H) 4. 9(s, 211)7.6(s, 2H) 8. 1
(d, . >=7. 9Hz, 2H) 10 4(s, 1H) 11. 0(s | H A34M BO1. HCI 'H NMR (400 Mz,
DVEO- d6): S 1.3 (s, 9 H 1.7 (s, 611) 1.9
(m41)3.4(m411)4 9(in, | H) 4. 9(s,211)7.0(d,J--9. 1Hz, 2
H) 7. 9(d, J=9. OHz, 2H) 10. 6(s, 111) A35MLBO1 'H NVR (400 MHz, DVMBO-d6): S ppm
1.2 (s, 9 H 1.6 (s, 611) 2.3 (s,3H)2.5(m4H 3.1 (m
2H)3.3(m 2H) 4. 8(s, 2H)6.9(d, .P-8s2 Hz, 211) 7.9 (d,.J 8.4 Hz, 2 H10.5 (s
1 H 12.3 (s, 111) A36MIBOL 'H NVR (400 MHz, DVMBO-d6): 8 ppm 1.2 (s, 9
1.6 (s, 6 H 2.1 (m2H)2.5(t,./=8.0Hz, 2H) 3. 9(t, J=7. 0Hz, 2H) 4. 8(s, 2H) 7. 8 WD
2004/ 05 G8NBI T EP2TT 168.8 Hz, 2 H)
10.8 (§, I B 12.4 (s e L H (400 MIZ DMEO-4 3%95%&%'5’89%%); S ppm 1.3
(s, 9H) 1.7 (s, 6 HymalH), @%@Hm?gmmassg(sszmms@(@m Hz, 2H) 8. 1(d,
J--7.8|Hz, 2H) 10. 9(3,3(;1)9@ 4(s, I|H A38MBO 1H NVR (400 Mz, qBNSOde): S ppm
1.3 (sf~911)1 7 (s 38 (s ‘
3H) 3. 9( éP-‘MéBﬂlg(s,21iHM&@%PMS@W):B@%Wb}AE@IOmis,, lli),H) 7.7 (dd,
.F=8.5)] 2.0 Hz, 1 H) NVR (400 MHz,
DVSO df).- 5 ppm QO 8 7%(%%5?75}&@}01253@ i’f%ﬁ@'ﬁh’\%ﬁgf H)3.9(s, 3ID
5. O(SMLEPWR% I H) 7. éﬂmmpw{zmwpids»&ozswﬁ,ummsm(slm A39M BO1 1H NMR
(400 Mriz, DMBO-d6): | gaRaNaly, P=89a)) 7550 (dl 2tf, 18,0 B .8ésSom), 1.65
(s, 6H}, 1.21 (s, 9H).
A07TM1B01 "H NMR (400 MHz, DMSO-dg): 5 12.47 (bs, 1H), 11.16 (s, lH),
8.16 (d, 2H, 1 = 7.9 Hz), 7.85 (4, 2H, J = 7.9 Hz), 4.88 (s, 2H), 1.65
(s, 6H), 1.21 (s, 9H).
AOSM1BO1 "H NMR (400 MHz, DMSO-dg): § 12.50 (bs, 1H), 11.17 (s, 1H),
9.13 (s, 1K), 8.76 (m, 1H), 8.33 (m, 1H) 7.51 (m, 1H), 4.91 (s, 25,
1.69 (s, 6H), 1.25 (s, 9H).
A09M1B0] TH NMR (400 MHz, DMSO-dg): 5 12.54 (bs, 1H), 11.25 (s, 1H),
8.75 (d, 2H), 7.91 (d, 2H), 4.92 (s, 2H), 1.69 (s, 6H), 1.25 (s, 9H).
"ATOM1B01 "H NMR (400 MKz, DMSO-dg): 8 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).
A1IMI1BO1 H NMR (400 MHz, DMSO-dg): 5 12.11 (bs, 1H), 10.77 (s, 1H),
8.45 (s, 1H), 7.69 (m, 2H), 4.89 (s, 2H), 1.68 (s, 6F), 1.25 (s, 9H).
AI2ZM1BO1 TH NMR (400 MHz, DMSO-ds): § 12.22 (bs, 1H), 10.31 (s, 1H),
4.76 (s, 2HD), 2.12 (m, 3H), 1.61 (s, 6H), 1.19 (s, 9H), 0.87 (d, 6H, J
=6.5 Hz).
A13M1B01 TH NMR (400 MHz, DMSO-dg): § 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).
A14M1B01 TH NMR (400 MHz, DMSO-ds): 5 12.35 (bs, 1H), 10.38 (bs, 1),
4.75 (s, 2H), 1.82 (m, 1H), 1.60 (s, 6H), 1.20 (s, 9H), 0.78 (m, 4H).




(s, 2H 7.5 (s, 1 H 80 (d,.F=7.3 Hz, 2 H 8.05 (d, J67.3 Hz, 211)

8. 11( s, | WaloH¢sms11) 12. 5(s, IH) A40OM BOI 111 NMR (400 MdayEmdBDs0GEE: 8 ppm
1.2 (s, 9 H 1.6 (s, 3H 4.9 (s,2H8.0(d,.)--8.4Hz,21-1)8.1(d,J

8. 5Hz, 2H) 11. 2(s, IH) 12.5(s, 1H) A41M BO1 H NWVR (400 MHz, DMBO-d6): S ppm 1.2
(s, 9 H 1.7 (s, H)49(s 2 H 7.7 (t, J=7.6 Hz, 1 H 8.1 (d,.)-7.6 Hz,
1 H 8.3 (d, J=7.9 Hz,IH8.4(s, 1H)11. 2(s, 1H) 12. 5(s |H) A43M BO1 1H NWMR (400
MHz, DWMBO d6): Sppm12(s O9OH 1.7 (s, 6 H 4.9

(s,2H) 7.3(m 2H) 7. 6(m I M7. 7(m | H) 10. 9(s, | H) 12. 4(s, 1H) A44M B0l H NMR (400
MHz, DMSO-d6): S ppm1.25 (s, 9 H 1.68 (s, 6 H 3.85 (s,3H)4.88(s, 211)
7.03 (in, 2H) 8,01 (d,J=8.29Hz,2H) 10.74 (s, | H 12.40 (s, | H A45M BO1
1H NVR (400 MHz, DMSO-d6): 8 ppm 1.3 (s, 9 H 1.7 (s, 611) 3.8

(s, 3H) 4. 9(s, 2H) 7. 2(m 1H) 7.4(m 1 H7.6(m 2H) 10. 9(s, | H) 12.5(s, 111) A46M BO1
1H NMR (400 MHz, DVBO- d6 8 ppm %3 (s, 9 H 1.7 (s, 6 11) 4.0 WO

2004/ 056827 PCT/ EP2003/ 050942 64 (s 3 H 4.9 (s, 2H 7.1 (t, J=7.4 Hz, 1

H 7.2 (d, J-8.3 Hz, 1 H 7.6 (t J 78H21H)78(de7717Hz 11-1)

éoli)(a’%ﬁ(@méﬁ; 4K 5[421@% 2H)"7 ‘ 32 ' .7(Ssp2T) 1223(S
(s, 11]) A48MBOI H W,A@e(%ﬁﬂ)g@iﬁgﬂﬂﬂ@.%ml 16 (s 9 H) 1.60 (s, 61)

?'3,7%5 O ) Aoy T {108 Mk, DRGSR d%“%@%@@?ﬁ’ 02?1% 1123 (s, 9 H
1.67 ( rrn 14 H) 2. 79 80h(d, 2H) J 7 88 8lz), 347 a4 HU ~B2 He), 483§ 12H)2B64 4, 1 H)

(s, 6H), 1.21 (s, 9H).

A19M1BO1 "H NMR (400 MHz, DMSO-de): & 12.48 (bs, 15, 10.82 (s, 1H),
8.43 (m, 1H), 7.45 (m, 1H ), 6.70 (m, 1H), 4.85 (5, 2H), 1.67 (s,
6H), 1.25 (s, 9H).

A20M1B01 'H'NMR (400 MHz, DMSO-de): 5 12.26 (bs, 1H), 10.38 (s, 1H),
4.80 (s, 2H), 3.04 (m, 2H), 2.52 (m, 3H), 1.64 (m, 10H), 1.23 (s,
9H).

A22M1B01 “H NMR (400 MHz, DMSO-ds): 5 12.43 (bs, 1H), 11.06 (s, 1H),
8.3-7.6 (m, 7H), 4.99 (s, 2H), 1.71 {m, 6H), 1.26 (s, 9E).
A23M1B01 "H NMR (400 MHz, DMSO-dg): 5 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, 6H),
1.27 (s, 9H).

A24MI1B01 "H NMR (400 MHz, DMSO-de): 6 12.05 (bs, 1H), 8.87 (s, 1H), 7.19
(m, 4H), 6.91(bs, 1H), 4.73 (s, 2H), 4.32 (d, 2H, ] = 5.85 Hz), 2.30
(s, 3H), 1.63 (s, 6H), 1.22 (5, 9H).

(% Ve

A25M1B01 'H NMR (400 MHz, DMSO-dg): § 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, = 5.85
Hz), 1.63 (s, 6H), 1.22 (s, 9H).

A28M1B01 'H NMR (400 MHz, PMSO-ds): 5 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 (5, 6H), 1.23 (s, 9H).

A0ZM2B01 "H NMR (400 MHz, DMSO-dq): 6 12.29 (bs, 1H), 11.05 (s, 1H),

7.9-7.35 (m, 3H), 5.03 (5, 2H), 2.29 (m, 2H), 1.24 (s, 9H), 0.84 (m,
2H).




A50M BO1 'H NVR (400 MHz, DMSO-d6): S ppm1.32 (m 6 H) 1.23 (s, 9 1)

1. 74( m 4Wpo12004¢5886H) 2. 36(m 1H) 4. 79(s, 2H) 10. 30(s, | H)  12CAIEK2803/05b442 ASI M BO

H NVR (400 MHz, DMSO-d6): S ppm 1.2 (s, 91)1.6 (s, 6 H 2.0

(m 4H) 3.9(m 2H) 4. 4(dd, J=8. 2, 5. 6Hz, | H) 4. 8(s, 2H) 10. 1 (s, 1H) 12. 3(s, 1H)
A52MLBOL. HC1 ' H NVR (400 MHz, DMSO-d6): 8 ppm 1.2 (s, 9 H 1.6 (s, 61)1.9
(m41)2.6(m11)2.8(m 31D 3.0(m 2H) 3.4(m 21)4.8(s, 21) 9.6 (s, 11) 10.6 (s,
11-1) 12.4 (s, 1H) A53MLBO1 H NMR (400 MHz, DVMBO-d6): 8 ppm 1.2 (s, 91)1.4
(m 1 H 1.5 (m1H1.6(s,6H1.7(m21)2.0(s,3H2.6(m2H3.0(t, J=13.0 Hz, 1
H 3.8 (d,.)=13.7 Hz, | H 4.4 (d,.F=]2.9 Hz, 11) 4.8 (s,

2H) 10. 4(s, 1H) 12. 3(s, | H A54M BO1 ' H NMR (400 MHz, DMBSO-4): 812.52

(bs, 11),11.23 (s, 1H, 8.30 (m 21), 7.96 (n3,11-1),7.76 (m11), 4.91(bs,
211), 1.69 (s, 61), 1.25 (s, 9H). AQ MLBO2 'H NVR (400 MHz, DMSO-d6): 8 ppm
1.65 (s, 6 H), 220 (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 WD 2004/056827 PCTI EP2003/ 050942 65 H), 10.92 (s, 1
H), 12.45 (s, | H). A48|\/[LBOZ 1H NVR (400 MHz, DVMBO-d6): S ppm 1.59 (s, 3 H)
1. 60 ($A0aMEBO1 1786( ; T ﬁ?ﬁz*ll—l) 4.55 (d,
J=12.44 Hz, 1 H 4.7 é 12 56 MO{‘R@]%W A;g% 137)(%31
7.78(s[111) 7. 86(m 3H)TiA (PaYD), T:4G6m, 3137 23 (m, BFD), A3 N8, BEX 220 (VR (400 MHz,
DVSO-d§): S ppm 1.7 3.8

(m 2H) )BLf ggﬁ 6Hz, 223191624"@ 9%)(6891@1 Hll ard

3> =12, 4P9IMEE0L 5 odd, HNMER (490 YT DMSOyAe): 51230 (bs,SH).h1 17 1D,

'H) 11. 1(s, 1H) 12. sl K NVR (400 Mz,
E)mwso%ﬁ): gspplr;? 0. 9"(7?’7(&1{%;"”%@1@5@%% 2. 0@ b M), (

0.84 (m, 2H),
AOGM2B01 'H NMR (400 MHz, DMSO-dg): § 12,28 (bs, 1H), 11.04 (s, 1H),
8.03 (d, 2H, T = 8.0 Hz), 7.61 (d, 2H, T = 8.0 Hz), 5.03 (s, 2H), 2.29
(m, 2H), 1.24 (s, 9H), 0.83 (m, 2H).
AO7M2B01 TH NMR (400 MEz, DMSO-dg): 5 12.32 (bs, 1H), 11.22 (s, 1H),

8.21 (d, 2H, T =7.9 Hz), 7.91 (d, 2H, I = 7.9 Hz), 5.05 (s, 2H), 2.29
(m, 2H), 1.24 (s, 9H), 0.84 (m, 2H).

A10M2B0] TH NMR (400 MHz, DMSO-dg): & 12.23 (bs, 1H), 11.02 (s, 1H),
8.10 (m, 1H), 7.87 (m, 1H), 7.22 (m, 1H), 5.01 (s, 2H), 2.29 (m,
2H), 1.24 (s, 9H), 0.84 (m, 2H).

AI12M2B01 HNMR (400 MHz, DMSO-dg): & 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).

A13M2B0T TH NMR (400 MHz, DMSO-dg): 5 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).
AT4M2B01 TH NMR (400 MHz, DMSO-de): 5 12.03 (bs, 1H), 10.72 (bs, 1H),
4.91 (s, 2H), 2.25 (m, 2H), 1,82 (m, 1H), 1.20 (s, 9E), 0.80 (m, 6H).
A15M2B01 TH NMR (400 MHz, DMSO-ds): 5 12.01 (bs, 1H), 9.92 (s, 1H), 4.94
(s, 2H), 2.25 (m, 2H), 1.22 (s, 18H), 0.78 (w0, 2H).

AT9M2B01 TH NMR (400 MHz, DMSO-dg): 5 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,
9H), 1.24 (s, 9H), 0.83 (m, 2H).

A2TMZBO1 TH NMR (400 MHz, DMSO-ds): 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),




.65 (d, J2.44 Hz, 6 H 1.96 (m 5 H 2.16 (d, J6.95 Hz, 2 H 3.80 (m 2
11) 4. 53w0ddo4/05663795, 6.10 Hz, 1 H) 4.68 (in, 2 11)10. BCT/EP2Q03D5MM2 12. 30 (s,
1 H aD +24.0 (crl1.00, McOCH) AI3MB14 1H NWR (400 MHz, DVMSO-d6): S ppm 1.64
(s, 611)1.97 (m 10 H 3.25(m 1 H 3.80 (n3,2 H 4.55 (t, J6.58 Hz, |
4.70 (m 2 H 10.26 (s, 1 H 12.28 (s, 1 H abt24.7 (c=1.09, MOCH) A32MLB
14. HC1 H NWR (400 WMHz, DVMSO-d6): (m xture of two conforners) S ppm1l.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, J5.0 Hz, 3 H 3.1-3.3 (m 4H 3.45 (m 2 H 3.52 (d, J14.0 Hz, 2 H)
3.7-3.8 (m 4 H 4.56 (dd, 3=7.0, 6.0 Hz, 2 H 4.66 (m1H 4.71, 4.88 (2
d, 7=13 Hz, 4 H 4.87 (m 1H 7.21(dd, J=8.0,2.3 Hz, 111) 7.26 (dd,
J--8.8,2.3 Hz, 111) 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, 211). aD+17.4 (c=1.02, McOH) A33MLB 14.2HC1 'H NMR (400
MHz, DMSO-d6): 8 ppm 1.7 (s, 3 Hel.7 (s, 3 H 2.0 W 2004/ 056827

PCT/ EP2003/ 050942 66 (m4H)2.8(s,3B)3.7(m 10 H 3.8 (m2H)4.6(dd,J=7.3,5.9
Hz, 111) 4.7 (d,./=12.4 Hz, | H 4.9 (d,,1=12.4 Hz,1 H) 7,6 (d

J=7. 3H 2By 8 00" 3. : I S, TR an +14. 7 ¢ —1 09, MeOH)
A3IM BLA- 1t AR (400 i AR @ IR A 7 T o (m| 8 H 2.8

(m 311) A28\2BUH) 3. d 1@%@@99%%230&):8128%@& lﬂzmsieg AHEL487m | H)

4.7(d, |112. 6Hz, 111)4
H)8.(0( M 211)9. 9(m 1)5 sigﬁg ‘h‘% ’?"I%) ]Zf'ﬁ as lég(gm’f'ﬁl-g’rl dé salt) +17.0
(1.08, |MeOH) A NQB]MtZl(s, DIVBOdG) s 12 25 (bs, |IM 10.98 (bs,

1y, I 111), 3.77 (m
211)

j

(5,2H)74-8.1 (m,5H) 11.2 (5, 1 H) 12.5(s, 1 H)

A3IMIBO1 "H NMR (400 MHz, DMSO-ds): 8 ppm 1.2 (s, 9 H) 1.7 (s, 6 H) 1.7
(0,2H)2.0(m,2H)22(s,3H) 2.3 (m, 2 H) 2.7 (m, 2 H) 4.5 (m,
1H)4.9(s,2H) 7.0 (d, ~7.9Hz, 2 H) 8.0 (d, ~7.9Hz, 2 H) 10.7
(s,1H) 124 (5,1 H)

A32M1B01.HCI1 TH NMR (400 MHz, DMSO-dg): (mixture of two conformers) §
ppm 1.25 (s, 18 H) 1.68 (3, 12 H) 1.84 (m, 2 H) 2.07 (m, 4 H)
2.29 (d, =14.0 Hz, 2 H) 2.80 (d, J/=5.0 Hz, 3 H) 2.82 (d, /=5.0 Hz,
3H)3.11 (m,2H) 3.20{m, 2 H) 3.40 (m, 2 H) 3.52 (d, /=14.0
Hz, 2 H) 4.67 (m, 1 H) 4.87 (m, 1 H) 4.89(s,4H) 7.21 (dd,
J=8.8,2.3Hz, 1H) 7.25(dd, =8.8,2.3 Hz, 1H) 7.45 (m,2H)
7.5-7.7 (m, 4 H) 9.90 (bs, 1 H) 9.97 (bs, 1 H) 10.93 (5,2 H) 12-13
(bs, 2 H).

A33M1B01.2HC17 "H NMR. (400 MHz, DMSO-dg): 8 ppm 1.3 (5, 9H) 1.7 (s, 6 H) 2.8
(s,3H) 3.4 (m, 10 H) 4.9 (3,2 H) 7.6 (5, 2 H) 8.1 (d, /=7.9 Hz, 2 H)
104 (s, 1 H) 11.0(s, 1 H)

A34M1B01.HC] 'H NMR (400 MHz, DMSO-ds): 8 ppm 1.3 (s, 9 H) 1.7 (s, 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 (4, /=9.0 Hz, 2 H) 10.6 (5, 1 H)

A35M1B01 "H NMR (400 MHz, DMSO-dg): 6 ppm 1.2 (5, 9H) 1.6 (5, 6 H) 2.3
(5,3H) 2.5 (m, 4H)3.1 (m, 2H) 3.3 (m, 2 H) 4.8 (5,2 H) 6.5 (d,
J=8.2Hz, 2H)7.9(d, 8.4 Hz, 2 H) 10.5 (s, 1 H) 12.3 (5, 1 )
A36M1B01 TH NMR (400 MHz, DMSO-dg): 5 ppm 1.2 (5, 9 H) 1.6 (s, 6 H) 2.1
(m, 2 H) 2.5 (t, /8.0 Hz, 2 H) 3.9 (1, /7.0 Hz, 2 H) 4.8 (5,2 H) 7.8




2.24 (m 2H), 2.03 (m 211), 1.87 (m 2H), 0.93 (s, 211). abD+15.9 (cr1l. 06,
MeOH) ANEDI2BRI0SER2O2H 1H NVR (400 MHz, DVBO-d6): S ppm ®CI/EPA03Ds®B45 Hz, 6 H)
1.2 (s, 311) 1.5 (m 211)1.7 (s, 6 H) 2.2 (m 12 H 4.7 (s, 2 H 8.2 (s, |
H) 10.4 (s,1H12.3(s,IH AQMB21.HC 'H NWVR (400 MHz, DMSO-d6): (mi xture of
two conforners) 8 ppm1.29 (s, 3 H 1.38 (s,3H 1.65 (m 2H) 1.70(s, 3H)
1.73 (s, 3 H 1.95 (d, J=14,0 Hz, 211) 2.08 (m 2li) 2.46 (d, J=14.0 Hz, 2
H 2.74 (d, J=5.0 Hz, 3 H 2.79 (d,.1=5.0 Hz, 3 H 2.87 (m 211) 3.13 (m
211) 3.3-3.5 (m 411) 4.86 (s, 411) 7.35 (t, J=8.9 Hz, 4 H) 8.09 (dd,
J=8.9, 5.5 Hz, 411) 9.5 (bs, I H 9.7 (bs, Ili) 11.01

(s,1B)11.03(s, 1H) 12-13(bs, 2H). A01MLB22. HC1 1H NVR (400 MHz, DVMBO-d6): 6 ppm
1.69 (s, 6 H 2.16 (m 6 H 3.32 (in, 6 H 4.89 (s, 2 H 7.36 (t,.168.66
Hz, 2 H 8.08 (dd, J-69.02,5.49 Hz, 2 H 9.58 (s, 1 H 11.01 (s, | H 12.55
(s, 1 HJ A48MLB43 1H NVR (400 MHz,3 DMBO-d6): 6 ppm 1.16 (t, ,>=7.13 Hz, 3 H
1.57(s,611)3.76(s, 2H)4.00(q, .=7.07Hz, 211)4.38(s,2H) 7.48 (m 3 H) 7.79 (s,
Il H 7.87 (m 3 H 10.73 (s,11) 12.32 (s, 111) WD 2004/ 056827

PCT/ EPZU037 050947 B0 RS H) 8.0 (d, /8.8 Hz, 2 H) 1 1
N- 16, 6{dinethyl -5-T( (d’llef hyl mﬁ) & J;_ _E%z I(-\I)mgjsn(rsw m-124(s’”2-tet rahydropyrro

| of 3, 41 ASTMIBH 0l 3- qmmmahmmsmésm Ay 9B 1.7 (5, 6 H) 4.1

3-[(4-11 uor obenzoyl ) I d 3, 44c] pyrazol e-1(4
13) - carboxyl ate hycroc or| ’I?(E%I?%ﬁa,f—??&ﬂl n dl% or onret bane (25
m), was treated witlﬂf"’&IHP'«L?cﬁﬂ Iléﬂl(ﬁyﬂﬁhtlne(l 13 ml, 6/5 mml, 5 eq)
and TBTWssWigiZ 0. pr 1 hour, and
t hen 14{nmethyl - pi peri |ne4car oxyli1c aC| ydroc Ior| ga’Q g, 1.61

mol, 1.2 eq) was aj(ﬂ%éﬂ)ﬁ%s ﬂéﬁé@l(&ﬁmﬁd (GvF 5Hd,bﬁ)e?ﬁl(dg¥ﬂ1 219 (TLC
CH2Cl 2/ MeCH 90/ 10) . |Hey ﬁjﬂ; y‘jfﬁ_s\@a@mqrmqg\y(g hfﬁqwr(@rﬂﬁi soqh um

hydr ogencar hanat e _aqueous rqani c phase was dri ed

over S(FMWBQ;W fat g lﬁmmmm@&dﬁrﬁmm@&(mm\h%&d?HSZ)J’\ ed in met hanol
(16 m}, treated W Uy, THAy38¢s, 3 H)3.9(s, 3 H) 5.0 (s, 2 H) 7.1 (m, 1 H) 7.6 (m, 1
H)7.7(@,1H)10.8(s, 1H) 122 (5,1 H)

A39M1B0] TH NMR (400 MHz, DMSO-de): & ppm 1.3 (5, 9 H) 1.7 (5, 6 H) 4.9
(s,2H) 7.5 (s, 1 H) 8.0 (d, J/=7.3 Hz, 2 H) 8.05 (d, /~7.3 Hz, 2 H)
8.11(s, 1H) 11.0 (s, 1 H) 12.5 (s, 1 H}

A40MIBO1 T NMR (400 MHz, DMSO-d¢): 8 ppm 1.2 (s, 9 H) 1.6 (s, 3 H) 4.9
(s, 2 H) 8.0 (d, /=8.4 Hz, 2 H) 8.1 (d, J=8.5 Hz, 2 H) 11.2 s, 1 F)
12.5 (s, 1 H)

A41MIBO1 TH NMR (400 MHz, DMSO-dg): 5 ppm 1.2 (s, 9 H) 1.7 (s, 6 H) 4.9

(s, 2H) 7.7 (t, J~7.6 Hz, 1 H) 8.1 (d, J=7.6 Hz, 1 H) 8.3 (d, /=7.9
Hz, 1H)8.4(s,1H) 112 (s, 1 H) 12,5 (s, 1 H)

A43MI1B01 TH NMR (400 MHz, DMSO-dg): 5 ppm 1.2 (s, 9 H) 1.7 (5, 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 (5,
1H)

A4AMIBO1 TH NMR (400 MHz, DMSO-de): § ppm 1.25 (s, 9 H) 1.68 (s, 6 H)

3.85 (s, 3 H) 4.88 (5, 2 H) 7.03 (m, 2 H) 8.01 (d, /<8.29 Hz, 2 H)
10.74 (s, 1 H) 1240 (5, 1 H)

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

A46M1B01 'H NMR (400 MHz, DMSO-dq): 8 ppm 1.3 (s, 9 H) 1.7 (5, 6 H) 4.0




(2 mM, 14.3 mol, 11 eq) and stirred overnight at roomtenperature. (TLC
CH2C12/ 90/ 10/1). After evaporation, the soli ed by
flash 1%3?0@%% graphy (eluent: CH2Cl 2/ MeOH NI 34CH QOIP%J)A@%%QJQOI i d was
treated with diisopropylether and filtered to afford 0.36 g of the title
conmpound in 69%yield. ESI Ms: mz 400 (Mi+); "H NWR (400 MHz, DMSO-d6): 6
12.48 (bs, 1H), 10.97 (bs, 111), 8.09 (m 21), 7.35 (m 211), 4.75 (bs,
211), 2.87 (m 213), 2.40 (m111), 2.24 (s, 313), 2.05 (m 2M 1.67 (m 10M
20 By working in an anal ogous manner the follow ng conpound was prepared:
N-[ 5-[ (1- net hyl pi peridin-4-yl)carbonyl]-2,4,5, 6-tetrahydropyrrol o[ 3, 4-e] pyra
zol - 6- spiroeycl opropan-3-yll-4-fluorobenzamde ESI Ms: mz 398 (ML1+); 'H
NVR (400 MHz, DMSO-d6): S 12.20 (bs, IM 11.00 (s, 111), 8.10 (m 213), 7.36
(m 25 213), 4.91 (a, 2H, 2.84 (m 2H, 2.40 (in, 113), 2.23 (in, 511),
2.0 (m 211), 1.65 (in, 413), 0.89 (in, 213). By working in anal ogous
manner and by using the proper st&fti ng material and any suitable reactant,

as per the aforenentioned process, additional conmpounds of fornula (Is) and
(I'b) were also prepared as reported in the foll vV 30 WO

2004/ 056827 PCT/ EP2068A#Bd94s 2 Hg. ltawemmmmcs@'ssa@z,lmw& (400 Mz,
DVBO-d6): 8 11.02 (g @ﬂam;ﬁ@sg&ﬁﬂnm ‘%Iz)lﬂmid‘é(s 124(53 ﬁ» (m 211),

4.80 (Ips, 211), 3.43 211) 1y 2175 2.69 (in,
113), 1.94 (m 4R, 7 (m 611). AO2M BO3. HOl 'H NMR (400 Miz, DVBO d6) 8

1. A~ T. 3.42 213
oL (4RO, T o (e N (R0YiE, DGR B | Pt S T (e J 5 (M 2

(ddd, . |---10. 00, 2.~25,211)59‘(H2H)I725H)L171{)29732((@154mﬂ¥790111112131 Hz, 113) 9.49

(s, | i-l) 11.09 (s, J(g—i)lﬁé}OBI\/rLBOB HC1 'H NWMR (400 MHz, DVBO-d6) 8 ppm 1. 69
(m 6 H _1.93 (in 2 74 (m 411) 3 02 (m211) 3 34 (m_211) 4.79 (s,

211) 7)AGSMIBOH) 7. éﬁm(@omﬂbwom & pnm )16 (48 H) £.60 (s, 6H) 11. 11(s, | H)
3.78 (s, 2H) 4.75 (s, 2 H) 7.47 (m, 3 H) 7.80 (s, 1 H) 7.86 (m, 3 H)
10.74 (s, 1 H) 12.30 (s, 1 )

A49MIBO0] TH NMR (400 MHz, DMSO-dg): 5 ppm 1.23 (5, 9 H) 1.67 (m, 14 H)
2.79 (m, 1 H) 4.80 (s, 2 H) 10.37 (s, 1 H) 12.23 (s, 1 H)

A50MIBO1 TH NMR (400 MEz, DMSO-ds): 5 ppm 1.32 (m, 6 H) 1.23 (s, 9 H)
1.74 (, 4 H) 1.64 (s, 6 H) 2.36 (m, 1 H) 4.79 (5, 2 H) 10.30 (s, 1 H)
12.21 (s, 1 H)

ASIMIBOI H NMR (400 MHz, DMSO-dg): 6 ppm 1.2 (5, 9 H) 1.6 (5, 6 H) 2.0
(m, 4 H) 3.9 (m, 2 H) 4.4 (dd, /8.2, 5.6 Hiz, 1 H) 4.8 (5, 2 H) 10.1
(s, 1H)12.3 (5,1 H)

ASJMIBOLHCI | "B NMR (400 MHz, DMSO-de): 6 ppm 12 (s, 9 H) 1.6 (s, 6 H) 1.9
(m, 4 H) 2.6 (m, 1 H) 2.8 (m, 3 H) 3.0 (m, 2 H) 3.4 (;0, 2 H) 4.8 (s,
2H)9.6 (s, 1 H) 10.6 (s, 1 1) 12.4 (s, 1 H)

A53MIBOI TH NMR (400 MEz, DMSO-dg): 6 ppm 1.2 (s, 9 H) 1.4 (m, 1 ) 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 (4, /=13.7 Hz, 1 H) 4.4 (d, /<12.9 Hz, 1 H) 4.8
(s,2H) 104 (s, 1 H) 12.3 (5, 1 H)

A54M1B01 TH NMR (400 MHz, DMSO-dg): 8 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,
6D, 1.25 (s, SH).

AOIM1B02 H NMR (400 MHz, DMSO-ds): § ppm 1.65 (s, 6 H), 2.0 (m, 4 H)

3.79 (m, 2 H), 4.53 (1, 1 H), 4.83 (m, 2 H), 7.3 (m, 2 H), 8.05 (m, 2




AO04M BO3 'H NMVR (400 MHz, DVBO-d6): 8 12.48 (bs, 111), 10.93 (s, IH), 7.75
(m 111)WO2e@56827 111), 7.22 (m 111), 4.75 (bs, 211) PCIEP3003/509221), 2. 38
(m 111), 2.21 (bs, 311), 2.01 (m 21x),1.67 (m 1011). AOC6M B03.HC 'H NWR
(400 MHz, DVBO-d6): 812.6 (bs,111), 11.19 (s, 111), 9.49 (bs, 111), 7.72
(m 211), 7.51 (m 111), 4.80 (bs, 213), 3.46 (m 211), 3.06 (m 211), 2.76
(bd, 311), 2.71 (m 111), 1.97 (m 211), 1.81 (m 2M 1.67 (s, 611).
AO6M B03. HC1 ' H NMR (400 MHz, DMBO-d6): 812.55 (bs,1H), 11.06 (s, 111), 9.66
(bs, 111), 8.02 (m 211), 7.63 (m 211), 4.81 (s, 211), 3.4 (m 211), 3.01
(m 211), 2.75 (bs, 311), 2.68 (m 111), 1.95 (in, 211), 1.84 (m 211),
1.67 (s, 611). AO7MLBO3. HCl ' HNMVR (400 MHz, DVBO-d6): 8 12.60 (bs, 1H), 11.25
(s, 111), 9.50 (bs, IM 8.19 (d, 211, 7 = 7.9 Hz), 7.92 (4, 211,1= 7.9 Hz),
4.83 (s, 211), 3.4 (m 211), 3.01 (m 211), 2.78 (bd, 311), 2.75 (m 111),
1.9 (m 211), 1.8 (m 23j), 1.676¢s, 611). A09MIB0O3.2HCL 111 NWR (400 Mz,
DMBO-d6) 6 ppm 11.38 (s, 111), 9.68 (s, 111), 8.83 (d, J'6.22 Hz, 211),
7.98 (4,.)x.22 Hz, 211), 4.82 (s, 211), 3.4 (m 211), 3.07 (m 211), 2.75
(bd, 3fT), 2,69 (m [10,90.92%, I M454 TH). VO 20047 056827 PCITER2003/ 050942
69 1. 69_Le S H—ALl 52 (bs, |H),
11. 07 (A%MIBR2 * g 5 HNMR (409 MHz, BMES-de)p pam 1159 (% 388 I (s,iili) 7.22 (m
111), 4.79 (bs, 211),186 AP $1v0 @l 2)X5) 336 B2 %6 q 4M 1.94 (m
2M 1.82 (m 211), ?‘ S%]lﬁ n/% ﬁmuZ(l, HZ’ Pgo VHz, DMSO- d6):
S 12.4]1(bs, 111), 1d 485§(‘E=s"“ 2!‘H)Hz éf%é"z@-s"liiﬁj’z 18H)4 6((H’d3Hh—¢ 80, 1. 46 Hz,
111), 1.67 (dd,.)=5.|728%s,46Di6 ()W) 10.76%, (891232 @, 14 2.80 Ha, 1H), 4.79
(s, 21DaAz 2 74 (m m 41), 1.68
(s. 611503MiBKy po3 11&%@%@@3%@%)‘7\(%6f§2%m(‘6§‘)3§11), 10. 40 (s,
1), $.65 (s, 211)|p2 846 (Wu-co¥d 119456 s il idn 48 (82 (bY, 311), 2.17
(d, 2H, J=12.4 Hz, 1 H) 7.6 (ddd, /~10.5, 8.5, 8.4 Hz, 1 H) 7.9 (m, 1 H) 8.1
(m, 1H) 11.1 (5,1 H) 12.5 (s, 1 H)
ap +24.5 (c=1.08, MeOH)
A12M1B14 "H NMR (400 MHz, DMSO-ds): & ppm 0.92 (d, /=6.58 Hz, 6 H)
1.65 (d, J=2.44 Hz, 6 H) 1.96 (m, 5 H) 2.16 (d, J=6.95 Hz, 2 H)
3.80 (m, 2 H) 4.53 (dd, J=6.95, 6.10 Hz, 1 H) 4.68 (m, 2 H) 10.37
(s, 1 ) 1230 (s, 1 H)
ap +24.0 (c=1.00, MeOH)
AI3MIBI4 TH NMR (400 MHz, DMSO-d): 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 (s, 1 H) 12.28 (s, 1 H)
ap +24.7 (¢=1.09, MeOH)
A32MIB14HCI | 'H NMR (400 MHz, DMSO-dg): (mixture of two conformers) 3
ppm 1.68 (s, 12 ) 1.8-2.1 (m, 10H) 2.30 (d, /=14.0 Hz, 2 H)
2.80 (d, J=5.0 Hz, 3 H) 2.83 (d,/=5.0 Hz, 3 H) 3.1-3.3 (m, 4 H)
3.45 (m, 2 H) 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, /=8.0, 2.3 Hz, 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 (5, 2 H)
12-13 (bs, 2 ).
op +17.4 (c=1.02, MeOH)
A33MiB14.2HC] | 'H NMR (400 MHz, DMSO-dg): 3 ppm 1.7 (s, 3 H) 1.7 (5, 3 H) 2.0




7.07 Hz), 2.02 (in, 3117, 1.64 (m 1011),
A12M BO3WECI004/#3684VR (400 MHz, DMSO- d6):

8 12.29 (s, |

0.92 (d, 611, J =
BCT/HER00Bl05(das ,

6.6 Hz).
111),

9.57 (s, 111), 4.71 (s, 211), 3.46 (m 211), 3.07 (m 211), 2.75 (bd, 311),
2.69 (m 111), 2.17 (d, 211, J = 6.95 Hz), 2.04 (m 111), 1.92 (m 4M 1.67
(s, 611), 0.92 (d, 611, 1= 6.7 Hz). A13MLBO3 'H NMR (400 MHz, DVMBO-d6): S
12.29 (bs, 111), 10.27 (s, 111), 4.69 (s, 211), 3.35 (m 111), 2.87 (in,
211), 2.38 (m IM 2.24 (bs, 311), 2.20 (m 611), 2.07 (m 211), 1.63 (m
| OH). Al 3MLBO3. HCI 1H NMR (400 MHz, DMBO-d6): 8 12.34 (bs, 111), 10.30 (s,
111), 9.48 (bs, 111), 4.75 (s, 211), 3.47 (m 211), 3.31 (m 111), 3.09
(in, 211), 2.75 (bd, 311), 2.70 (m IH), 2.23-1.76 (m 1014), 1.64 (s,
61]). A13M B03. CH3SO3H 111 NMR (400 MHz, DMBO-d6): S 12.33 (bs, 111), 10.31
(s, 111), 9.21 (bs, 111), 4.75 (s, 211), 3.44 (m211), 3.24 (m IH), 3.09
(m M 2.78 (bd, 311), 2.72 (m ¥&1), 2.35 (s, 311), 2.23-1.72 (m 1011),
1.64 (s, 611). Al4M BO3 'H NMR (400 MHz, DMBO-d6): S 12.30 (bs, 111), 10.72
(s, 111), 4.63 (s, 211), 2.86 (m 211), 2.34 (m 111), 2.23 (bs, 311), 2.04
(m 211), 1.83° (M [HW1IH) T3 63 Em.7 (B abH) 38 ahY2 126 ) ~73.9 503 ' H NVR (400
MHz, D%/BOdG): S 12.%)2’(&% 11@“1%&10 s,f@%.@%%momos%z?
PCTI EP2003/ 050942 1 H) $7(d, #12.4H%1 B 9.9 (G /524 e, 1076 @ = 1.9 Hz), 4.75
(s, 211), 2.86 (m |2813 Hz2 B®.6@ 82y 28 223 (5L HPED @, 12P3 (M 211), 1.69
(m 10N. A 7MLBO3 | HNVR EL%(?M@Z D%Og%): (§ 1?.348 ((sbgl,{)gll), 10. 98 (s,
111), 7.79 (m 111),|%847{mI0PMeCs4 (m 111), 7.45 (m 214). 7.25 (m
211), TAIDVMIEm® 210 TaMid (400 BMSO24 P& ohin 7 3 111), 2.19 (s,
311), 1.96 (m 2M [1.66 (%ﬁ 10 Alé’%égf”’%‘qé?(fﬁ%ﬁ”‘?’a%?%, DVBO- d6) : 8
10.87 (a, 111), 9.54 (o3t 33 (@), 4 B 3g(m, 2 Hy4.94dd, 77,2, 6188, HD4111), 7. 44
(dd, J=8.48, 0.79 Hz,| L) 4.P¢d! P=108d1z, 1 By 89 €Bs213.6 HZ1 1} 3 m, #- {7 (bs, 211),
3.30 (in, 211), 3.oq$’@m21%$ 2. 74 (ﬁ], §§ 1.}% H?n,)(nzl’l), 1.84 (m 2M
op (as hydrochloride salt) +17.0 (c=1.08, MeOH)
A0IM2B14 TH NMR (400 MHz, DMSO-dq): 5 12.25 (bs, 1H), 10.98 (bs, 1H),
8.11 (m, 2H), 7.34 (m, 2H), 4.96 (m, 2H), 4.56 (t, 1H), 3.77 (m, 2H)
2.24 (m, 2H), 2.03 (m, 2H), 1.87 (m, 2H), 0.93 (s, 2H).
op +15.9 (c=1.06, MeOH)
A12MIB21 HCO:H | "TH NMR (400 MHz, DMSO-dq): 8 ppm 0.9 (d, /=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 (5, 1
H) 10.4 (5,1 H) 12.3 (5, 1 H)
A0IMIB21.HC] "H NMR (400 MHz, DMSO-ds): (mixture of two conformers) 3
ppm 1.29 (s, 3 H) 1.38 (5,3 H) 1.65 (m, 2H) 1.70 (s, 3 ) 1.73
(5,3 H) 1.95 (d, J/~14.0 Hz, 2 H) 2.08 (m, 2 H) 2.46 (d, /=14.0
Hz, 2 H) 2.74 (4, J=5.0 Hz, 3 H) 2.79 (4, J=5.0 Bz, 3 ) 2.87 (m,
2H) 3.13 (m, 2 H) 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 E) 12-13 (bs, 2 ).
AOIMIB22HCI | 'H NMR (400 M¥z, DMSO-de): 5 ppm 1.69 (s, 6 H) 2.16 (m, 6 H)
3.32 (m, 6 H) 4.89 (s, 2 H) 7.36 {t, /=8.66 Hz, 2 H) 8.08 (dd,
J=9.02, 5.49 Hz, 2 H) 9.58 (s, 1 1) 11.01 (s, 1 H) 12.55 (s, 1 E)
A48M1B43 T NMR (400 MHz, DMSO-ds):  ppm 1.16 (t, /<7.13 Hz, 3 H)
1.57 (s, 6 H) 3.76 (s, 2 H) 4.00 (q, /=7.07 Hz, 2 H) 438 (5, 2 H)
7.48 (m, 3 H) 7.79 (s, 1 H) 7.87 (m, 3 H) 10.73 (s, 1K) 12.32 (s, 1H)




A21M BO3 H NMVR (400 MHz, DVMBO-d6): 8 12.40 (bs, 111), 11.00 (s, 111), 8.65
(d, 1H, JwD.26042056®716(d, 2H, J=8. 3Hz), 8. 01 (d, 2H, J=8. 3Hz PCT/EP28B/06E$42 111, J =
1.6 Hz), 6.62 (dd,1H, J = 2.5 Hz), 4.47 (s, 214), 2.86 (m 21-1),2.38 (m
11i), 2.22 (s, 311), 2.03 (in, 211), 1.69 (m 1011). A22MLBO3 'H NVR (400
MHz, DMB04): 612.44 (bs, 111), 11.12 (s, 111), 8.25 (m 111), 8.09 (m
111), 8.03 (m IH), 7.75 (m IH, 7.60 (in, 311), 4.82 (bs, 211), 2.84 (m
211), 2.38 (m 111), 2.19 (s, 311, 1.98 (m 211), 1.70 (m 1011). A23M BO3
'H NMR (400 MHz, DMBO-d6): 612.51 (bs, 111), 11.11 (s, 111), 8.67 (bs, 11),
8.07 (m 411), 7.66 (m 211), 4.80 (bs, 211), 2.86 (in, 211), 2.38 (m
111), 2.22 (s, 311), 2.02 (m 211), 1.69 (m 1011). A24MLBO3 'H NWR (400
Mz, DVBO-d6): 8 12.11 (bs, 114), 8.82 (s, 114), 7.19 (m 411), 6.81 (m
111), 4.61 (s, 211), 4.29 (d, 211, J = 5.8011z), 2.85 (m 211), 2.33 (m
111), 2.30 (s, 311), 2.21 (s, 311¥7 2.03 (m 2M 1.63 (m 1011). A25ML BO3
H NVR (400 Mz, DVBO-d6): 8 12.08 (bs,111), 8.85 (s, 111), 7.30 (m 511),
6.91 (bs, 111), 4.61 (s, 211), 4.32 (d, 2H, J = 5.90 Hz), 2.86 (m 211),
2.35 (m 1H), 2.30 (s, 311), 2.05 (m 211),1.63 (m |OH). A26MLBO3 H NMR
(400 MHz, DMBO-d6): 8 12.00 (bs, 111), 8.67 (s, 111), 6.45 WD 2004/ 056827
PCTI EP2003/ 050942 71 (bs, 1H), EX2@@led8 511y " 3 06 (m 211), 2.83 (m 211),

2. 34 ( NN-{8,6-t)metByl50(1-fathy Bipénidind-ARkafbonylRIN5,62etBhydropyrdbib[3 L. 62 (s, 611),
1.43 ( r‘r‘}')l yzrg%dl 01}8 ﬂuoﬁleeng’a}&l . A27M B03 'H NWR (400 MHz, DMBO-d6): S 12.25
(bs, 11 5’ '89’(' ) a3 (m 111), 7.33 (m111), 7.13 (m 111), 6.81
(M 411Fthyl436@-fhusrob@iay)amBoBE6-dinsethyl-5,6 HjhydrBpy@lof I4-clpsiddole- B4RE (s, 311), 2.1
111) gtk nbdploriih o S PR, W deninalihul’ D plf B sR5NR) P 10107 17,
(m  211NN-diisgprogyiethylamine (1.13 mb 3.5(mpol)) Ddq) and CEINVD(DSAS 2, H69NMRoY KO0 MHz,
DVBO- d6ly), GloofSeifetatdrd br 1 %ot ahl Shen’fihbthyiSriftridine4-carboxylic acid

hydrochloride (0.29 g, 1.61 mmol, 1.2 eq) was added. The reaction was stirred overnight

10 (TLC: CHCl/MeOH 90/10). The solution was washed with saturated sodium
hydrogencarbonate aqueous solution and brine, the organic phase was dried over sodium
sulfate and concentrated. The residue was dissolved in methanol (16 ml), treated with TEA
(2 mi, 143 mmol, 11 eq) and stirred overnmight at room temperature. (TLC:
CH.Cl/MeOH/NH,OH 90/10/1). After evaporation, the solid was purified by flash

15  chromatography (eluent: CH;Cl/MeOH/NH4OH 90/10/2). The solid was treated with
diisopropylether and filtered to afford 0.36 g of the title compound in 69% yield.

ESIMS: m/z 400 (MH+);
TH NMR (400 MEz, DMSO-dg): 5 12.48 (bs, 1H), 10.97 (bs, 1K), 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).

20 By working in an analogous manner the following compound was prepared:
N-[5-[(1-methylpiperidin-d-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, DMSO-dg): 8 12.20 (bs, 1H), 11.00 (s, 1H), 8.10 (m, 2H), 7.36 (m,

25  2H), 4.91 (s, 2H), 2.84 (m, 2H), 2.40 (m, 1H), 2.23 (m, SH), 2.0 (m, 2H), 1.65 (m, 4H),
0.89 (m, 2H). ‘
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 the following table IV

30



(m 211), 7.61 (m 111), 7.51 (m 211), 4.76 (bs, 211), 2.86 (m 211), 2.38
(m 111), 2.23 (bs, 311), 2.03 (m 21), 1.67 (m 10H). AQ MLBO4. HC1 ' H NMR
(400 M—IZWOI:ZMSG@)"' 61.24 (t,.)--7.32 Hz, 3 H) 1.69 (s PCI/ERRONSYPI2(m 4 H)
2.78 (m 1 H) 3.09 (dd, J=7.32,5.00 Hz, 411) 3.50

(d,J=11. 71Hz, 28) 4. 80(s, 2H) 7. 36(t, J=8. 78Hz, 211)8.09(m 2 11) 9.30 (s, 1
11)11.01(s,1 13)12.56 (s, 111). A03MLBO4.HC1 'H NWVR (400 MHz, DMSO d6):
51.24 (t, .1=7.32 Hz, 311)1.69 (s, 6

H1.91(m 411)2.77(m 1 H) 3.31(m 611)4.80(s,2H) 7.61(m1 11) 7.91 (m111) 8.07
(m 18) 9.24 (s, 1 H) 11.11 (s, 1 8) 12.59 (s, 1 11). A12MD1B04. HC1 'H NWR
(400 MHz, DMSO-d6): 8 0.92 (d, J-6.58 Hz, 6 8)1.24 (t,

J=7.26Hz, 3H) 1. 65(s, 613) 1. 88(m 411) 2. 06(m 113)2.17(d, J=7.07 Hz, 211) 2.70
(m 1 H 3.23 (m 611) 4.72 (s, 211) 9.32 (s, | H 10.41 (s, 1H 12.34(s, 1H).
A13MO BO4. HC1 'H NVR (400 MHz, DVBO-4): 61.25 (t,.F-7.32 R7,3 1i) 1.65 (s, 6
H 2.03 (m 108) 2.77 (m 1 H 3.28 (m 711) 4.75 (s, 211) 9.31 (s, 1

H) 10.30 (s, 111)12.35 (s, 11]). A27MD1B04. HCl 'H NMR (400 MHz, DMSO- d6):
61.24 (t, .1=7.32 Hz, 3 H1.66 (s, 6

H) 1. 89( MaMIRIY 2. 75( s, 1H) 3.18(m 6H) 4. 73(s, 2R) 6. 80(m 1 WD 2004/ 056827

p¥al |l aY =a) J Z .00 [ Al 10_.147 1 oL N 72 Ll 1 [\
76 17, | OB R o DNSG AL T s, 16y B34 DA, by 0. 27(s,
1 0 o B o i e 1)
(m 111), 2.24 m( m 2l 37‘*7 é%"(@*%ﬁﬂw)g“g&'j;‘? 1674 - 611), 0. 38 (m  411).
AO3ML BY ROBAIBEHCIVR ( [ #DOMN@0 a%s( 6 B) 193 @, 990 (S, 211)1.68
L She U lovoli e d Mot ks SR RCICRE
2. 13Hz |1 I D 9. 14('s, 1H) L1593, 3=7196) 4.91 Bz, A F) Tidk (ddd, /=10.00, 2.32, 1.59 Hz, 1
H) 7.87 (d, /=7.90, 1.11 Hz, 1 H) 9.49 (s, 1 H) 11.09 (s, 1 H)
AO3MIB03 HCI TFNMR (400 MHz, DMSO-d6) 8 ppm 1,69 (m, 6 H) 1.93 (m, 4 H)
2.74 (x, 4 H) 3.02 (m, 2 H) 3.34 (m, 2 H) 4.79 (s, 2 H) 740 (m, 1 )
7.53 (m, 1 H) 7.60 (m, 1 H) 9.48 (s, 1 H) 11.11 (s, 1 H)
A0AMIBO03 TH'NMR (400 MHz, DMSO-dg):  12.48 (bs, TH), 10.93 (5, 1H), 7.75
(m, TH), 7.40 (m, 1), 7.22 (m, 1H), 4.75 (bs, 2H), 2.85 (m, 25,
2.38 (m, 1H), 2.21 (bs, 3H), 2.01 (m, 2H), 1.67 (m, 10ED.
AOSMIBO3.HCI T NMR (400 MHz, DMSO-dg): 8 12.6 (bs, 1H), 11.19 (s, 1H), 9.49
(bs, 1D, 7.72 (tn, 2E), 7.51 (ma, LE), 4.80 (bs, 2H), 3.46 (10, 2H),
3.06 (m, 2H), 2.76 (bd, 3H), 2.71 (m, 1H), 1.97 (w, 2H), 1.81 (m,
2H), 1.67 (s, 6H).
AOGMIBO3.HCI TH NMR (400 Mz, DMSO-dg): 3 12.55 (bs, 1H), 11.06 (s, 1H), 9.66
(bs, 1K), 8.02 (m, 28), 7.63 (m, 280, 4.81 (s, 2H), 3.4 (m, 2H), 3.01
(m, 2H0), 2.75 (bs, 3H), 2.68 (m, 1H), 1.95 (m, 2H), 1.84 (m, 2ED),
1.67 (s, 6H)
AOTMIBO3.HCI TENMR (400 MFz, DMSO-dg): 5 12.60 (bs, 1H), 11.25 (s, 1H), 9.50
(bs, 1H), 8.19 (d, 2H, T = 7.9 Hz), 7.92 (4, 2H, 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).
AOOMIBO32HCI | 1H NMR (400 MHz, DMS0-d6) 8 ppm 11.38 (5, 1H), 9.68 (s, 1H),
8.83 (d, =6.22 Hz, 2K1), 7.98 (d, /=622 Hz, 2H), 4.82 (5, 2H), 3.4
(m, 2H), 3.07 (m, 28), 2.75 (bd, 3H), 2.69 (m, 1H), 1.90 (m, 4H),




A12MIBO5. HC1 1H NMR (400 MHz, DMSO- d6):
6 H 1.000(2004/Bkd)71. 65 (s,
J7.07Hz, 211) 2. 76(m 1H) 3. 36(m 5H) 4. 73(s, 2H) 9. 20(s, 1
H A13M B05. RCL 1H NVR (400 MHz, DMSO d6):
1.65 (s,

(s, 1

H)
J=6. 87

(m 5 H 4.75 (s,
7.32 (td,
9.17 (m 1H)9. 21(s, I H) 12.99(s, 1H AQ M B06. HCI
61. 68 (s,
2 H
8.62 (d,
MHz, DWVBO d6):
(m 2 H 4.78 (s,

(s,

H)

Hz, 2 H)1.00 (
2

J8.20, 7.0

6 H 1.80 (
7.36 (t, Js.

81. 68

2 H 7.61 (a, 1 H 7.92

S 0.8 (m 2 H 0.93 (d,
6 H)
H 10.41 (s,
6 0.82 (m 2 H

m 2H 1.66 (9,6 M1.88 (m 4 H 2.77 (m

H)

1 Hz,1 H) 7.52 (dt, J11.77, 2.23 Hz, 1 H

111 NMR (400 MHz,
(m 1 H 3.01(m 2H 3.38 (
2 H 8.09 (dd, J=8.96,5.43 Hz, 2 H)

m 4 H 2.81
84 Hz,
(s, 611)1.83 (m 411) 2.80
(m 1 11) 8.07 (ddd,

6.81 (m 1 H) 7.09 (ddd, J8.11,1.95, 0.79 Hz,
9.10 (s, 1 H)

.F-6.58 Hz,

1.90 (m 4 H 2.06 (m PCTHP2M30509%2,

12. 35
2

| H)
1.01 (s,

6H) 2. 01(m 1011) 2. 78(m 1H) 3. 33(m 6H) 4. 77(s, 2H) 9. 23(s,
| H) 10. 30(s, | H) 12. 25(s, 111) A27MLBO5. HC1 H NVR (400 Mz, DMVSO-de):

6 0.82 (q,
1 H 3.40
1 H)

DVBO- do) :
m 2 H 4.78
8.35 (m 1

_F--9.88 Hz, | H11.00¢s, | H) 12.52(s, 1H) A03MLB06. HC1 1H NVR (400
(m 110 3.00 (m 211)

3. 37
J11. 49,

7.83,
(s, 1H
2.21 (
H 7. 3!
(s, 1
10. 35 |{
2H), 2

1

q
4

12, 57,
AlGMIBO3.HCl51
(t, .)'=10.9
H)12.56 (s, 11
s, 111), 7.54
20 (s, 3H), 2

5
D

2. 15 Hz, 111) Sl fep 6 BH)Z11) IT. IT WO 20047056827 PCTTEPZ0

MLIBOZ IH NVR (400 MHz DMBSO- dR)Y: S ppm 1

/050942 73

s H NMR((409 Mige, DMSO-6): 4. 1882 (s, HDH)1.07 (3. 8HY, 9,50

7 ;! 71§
4 A Elm NS P A e 0,
AP, (my 2H), 3.98-(ng, 28D, 27 (maHHD 61940, 280, 132:(8 28D, 1

Bﬂ:@HJ@C&%ZH’ J=7.19 Hz), 1.98 (m M, 1.77

13MIBO7 1 H NVMR (400 MHz  DVBO-dB) -

1 (s, 6 H
7.68 Hz, |
| H 10.88
37 (bs, 1H),
lz), 4.42 (s,
(s, 311),

)

0.87 (
(m |

4 6H 1 -5 4
[ IMIBOBHCLG 1y

'H NMR (400 MHz, DMSO-dg): 5 12.41 (bs, 1H), 10.83 (s, 1H), 9.55
(s, 1H), 8.43 (dd, J/=2.80, 1.46 Hz, 1H), 7.67 (dd, J=5.12, 1.46 Hz,
1H), 7.65 (dd, /=5.12, 2.80 Hz, 1H), 4.79 (s, 2H), 3.47 (m, 2H), 3.06
(m, 2H), 2.74 (m, 4H), 1,88 (m, 4H), 1.68 (s, 6H).

S ppm1l.74

Al12M1B03

TH NMR (400 MHz, DMSO-de): 5 12.29 (bs, 1H), 10.40 (s, 1H), 4.65

(s, 2HD), 2.86 {m, 2H), 2.35 (m, 1H), 2.22 (bs, 3H), 2.17 (d, 2H, T =
7.07 Hz), 2.02 (m, 3K), 1.64 (m, 10H), 0.92 (d, 6H, I = 6.6 Hz).

Al2M1B03.HCI

'H NMR (400 MHz, DMSO-dg): 8§ 12.29 (s, 1H), 10.41 (bs, 1H), 9.57
(s, 1H), 4.71 (s, 2H), 3.46 (m, 2H), 3.07 (m, 2H), 2.75 (bd, 3H), 2.69
(m, 1H), 2.17 (d, 2H, I = 6.95 Hz), 2.04 (m, 1H), 1.92 (m, 4H), 1.67
s, 6H), 0.92 (4, 6H, 1= 6.7 Hz). |

A13M1B03

*H NMR (400 MHz, DMSO-dq): 5 12,29 (bs, 1H), 10.27 (s, 1H), 4.69

(s, 2H0), 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),

A13MI1B03.HCI

'H NMR (400 MHz, DMSO-dg): 8 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).

Al13M1B03.CH3SO:H

TH NMR (400 MHz, DMSO-dg): 5 12.33 (bs, 1H), 1031 (s, 1H), 9.21
(bs, 1), 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).

A14M1BO3

H NMR (400 MHz, DMSO-d): 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
(m, 1H), 1.63 (m, 10H), 0.79 (m, 4H).

Al16M1B03

T NMR (400 MHz, DMSO-dg): 5 12.30 (bs, 1H), 11.10 (s, 1H), 8.13




1.88(m 1H) 2. 02(m 2H) 2. 14(m 2H) 2. 20(s, 3H)3.18(mIH) 4.44 (s, 2 H) 6.97 (d,
J=5.00 HAO 20495682755 (d, ..-4.88 Hz, 1 H 10.25 (s, | MCTEPZGRHSBY AL4M BO7
H NVR (400 MHz, DMBO d6): 8 ppm 0.72 (m 411) 1.77 (s, 7 H 2.18

(s, 3H) 4. 39(s, 211)6. 95(d, J 5.00 Hz, 1 H) 7.54 (d, J=5.00

Hz. 1 H) 10. 69(s, 1H) 12. 37(s, 111) A21MLBO7 ' H NVR (400 MHz, DVBO-d6): 6 ppm 1.82
(s. 6 H 2.23 (s, 3H 453 (s, 2 H 6.61L (s, L H 6.98 (d, .F-5.00 Hz, |
H 7.56 (d, J=4.88 Hz, 1 H 7.82 (s, 1 H 7.96 (m 211) 8.10 (d, J=7.44 Hz,
2 H) 8.64 (d, F=2. 44 Hz, 1H) 10. 98(s. | H) 12. 57(s, 1H) A23MLBO7 1HNMR (400 Mz,
DVSO-d6): 6 ppm 1.83 (s, 6 H) 2.23 (s, 3 H 4.57 (s, 2 H 6.98 (d, .F=5.00
Hz, 1 H) 7.56 (d, J=4.88 Hz, 1 H) 7.63 (m 2H)8.01(m 411)8.63

(m1H)11.07(s, | H) 12. 58(s, 1H) A25M BO7 | H NMR (400 MHz, DVBO-d6): 6 ppm 1.76
(s, 6 H 2.19 (s, 3 H 4.26 (d, .F=5.85 Hz, 2 H) 4.36 (s, 2 H 6.86 (s, 1
H 6.95 (d,.16:4.88 Hz, 1 H 7.220(s, 3 H 7.32 (m 2 H 7.53 (d, J=4.88
Hz, 1 H) 8.82 (s, 1H)12.14(s,1H) A27MLBO7 1H NMVR (400 MHz, DVBO d6): 8 ppm
1.79 (s, 6 H 2.21 (s, 3 H) 4. 44 (s 211) 6.78 (m 111) 6.97 (d, .-4.88 Hz,
% ;29(7 " (1)ml H% V\ior 55 ﬁgw?iﬁ 445 (o 3D, 286 (s, |1 H)

. m m S,

A30M D(b? H N ( |\%71@ %\@@%¥%gz%é:2%(§&£@” mpl0H).o0" (s | 3 H) 4.52

(3,25) !JAg’ZMHZ - 00 Hi H‘l&MR RO IDKIS0Rds Jllzi)48(t¥ , 100h8.( 3-11?739 Hi’o(l) H 7.95
E)Ivisd];j(g) S ppm 1H)73 ((§’ Hé) i!fl Q“’Hi’}[) (7§4%I§’ ]ilé’ 7@%‘.’1”(%72?(’?1)2% 738 E S, ZMI::)L
6.89 @J64.88 Hz, | H(m{2KBp4.G2¢, 2H), B2, 2H)| 265 gz, L1io(s,4H),megH)(7. 74

(s,1H) V 84(m 3H) 10. 74((1511’ %ﬁ? 16&%11,%8}0( s, 111)

A19MIB03.HCI H NMR (400 MHz, DMSO-ds): 8 10.87 (s, 1H), 9.55 (bs, 1H), 7.93
(dd, /=1.71, 0.85 Hz, 1H), 7.44 (dd, J=3.48, 0.79 Hz, 1H), 6.70 (dd,
J=3.48, 1.77 Hz, 1H), 4.77 (bs, 2H), 3.30 (m, 2H), 3.05 (m, 2H), 2.74
{m, 4H), 1.93 (m, 2H), 1.84 (m, 2H), 1.67 (s, 6H).

A2IMI1B03 . TH NMR (400 MHz, DMSO-dg): 5 12.40 (bs, 1H), 11.00 (s, 1H), 8.65
(d, 1H, J=2.5 Hz), 8.16 (d, 2H, J = 8.3 Hz), 8.01 {(d, 2H, ] = 8.3 Hz),
7.83 (d, 1H, T = 1.6 Hz), 6.62 (dd, 1H, ] = 2.5 Hz), 4.47 (s, 2H), 2.86
(m, 2H), 2.38 (1, 1H), 2.22 (s, 3H), 2.03 (m, 2H), 1.69 (m, 10H).
A22M1B03 TH NMR (400 MHz, DMSO-dg): 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 TH NMR (400 MHz, DMSO-dg): 5 12.51 (bs, 1H), 11.11 (s, 1H), 8.67
(bs, 1H), 8.07 (m, 4H), 7.66 (m, 2F), 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 TH NMR (400 MHz, DMSO-d): § 12.11 (bs, 1H), 8.82 (s, 1H), 7.19
(m, 4H), 6.81 (m, 1H), 4.61 (s, 2H), 4.29 (d, 2H, J = 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 TH NMR (400 MHz, DMSO-ds): 8 12.08 (bs, 1H), 8.85 (s, 1H), 7.30
(m, 5H), 6.91 {bs, 1H), 4.61 (s, 2H), 4.32 (d, 2H, ] = 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 Mz, DMSO-de): 5 12.00 (bs, 1H), 8.67 (s, 1H), 6.45

T




A53MLBO7 'H NMR (400 MHz, DMBO-d6): S ppm1.34 (m | H 1.50 (m 1 H

1. 72( m 2w 2004056827 6H) 1. 98(s, 3H) 2. 19('s, 31 D 2. 55(m 21i ) PCI/EPR003/950932 H) 3. 81
(d, .12.56 Hz, 1 H 4.35 (d, .F=12.07 Hz, | H 4.42 (s, 2 H 6.96 (d,
.F=5.00 Hz,1 H) 7.54 (d, J=4.88 Hz, 111) 10.45 (s, 1H)12.40(s, 1H) A54MLB0O7
H NVR{400 MHz, DMBO-d6): S ppm 1.82 (s, 6 H) 2.22 (s, 3 H 4.53 (s, 2 H
6.97 (d, .F=5.00 Hz,1 H) 7.56 (d, .F=5.00 Hz, 1 H) 7.72
(mIH7.92(mIH8.24(m 214)11. 24(s, 1 H) 12. 62(s, 1H) A31M)1B19.HCI 'H NWR (400
MHz, DMBO-d6): S 1.80 (s, 6 H 2.07 (m 4 H 2.81

(m3H) 3. 14(m 4H) 4. 75(m 1H) 4. 99(s, 2H) 7. 13(m 2H) 7. 20 (dd, .F--4.94, 3.84 Hz,
1 H 7.63 (dd, J=3.72, 0.79 Hz, 1 H 7.80 (d, J=-5.00 Hz, 1 H 802 (m 2
H 10.07 (m 1 H 10.86 (s, | H 11.99 (s, [IH A31MLB20.HCl1 1H NWR (400
MHz, DMSO-d6): (m xture of two confornmers) S ppm 1.63 (m 8 11)1.67 (s, 12
H 1.86 (m 2 M2.10 (m 4 H 2.28(d, .F=14.0 Hz, 2R) 2.68 (m 2 H 2.79
(d, .F=5.0 Hz, 3 H 2.81(d, .=5.0Hz, 3 H ) 3.1-3.3 (m 4H 3.46 (m 2 H
3.52 (d,.F14.0 Hz, 211) 3.90 (m 8 H 4.68 (m 1 H 4.76 (m 4 H 4.89 (m1l

7, T J=8.9 T (o5} iE), 45 J B B .9 Hz, VO
2004/0568(27 PCT/ EP2003?%§;4 91%@1&)33@@2%)3 éa(ﬁbﬂg Sﬂ;ﬁ’qﬂ) 2910, 02 (bs,
211) 10. 81 (bs 2 H | SSBnEsdm D ! %)(SWE)IESN@E#H) ppm 1.65 (m

411) 1. 68 (s, H)27(Q3Hynll—l)281(s 3 H 2.9-3-8 (bs, 8 H) |3.90 (m

411)4(\&:#!«:- 2 LN a4 77 (c 2_ LN 7 g2 L HZ, 2H)

i { i,
m m (m, 3§ (o, 1 358, 119, 6 6818, 2 9 s,
(Z'S?gké Po.13gl) ( g 1?&?) (%1’ %"P gég%‘fb lﬁ}yﬁ%\ﬁé«gg‘%‘ﬁeﬁd !f_g@bﬁ#ﬁ /éo d6): S
ppm 0. 1A2§MI1B032IC1) O. [4H NMR (d00MHzZ, DMSO-de): 5 12.13 (bs, 1H), 9.05 (bs, 1H), 4.64
(s, 2H), 3.5-3.2 (m, 8H), 2.75 (m, 4H), 1.94 (m, 2H), 1.82 (m, 2H),
1.63 (m, 12H).
A30MO1BO03 TH NMR (400 MHz, DMSO-d): & 12.48 (bs, 1H), 10.93 (bs, 1H), 8.0
(m, 2H), 7.61 (m, 1H), 7.51 (m, 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).
A0IMIB04.HCI TH NMR (400 MHz, DMSO-dg): 5 1.24 (t, J=~7.32 Hz, 3 H) 1.69 (s, 6
| H) 1.98 (m, 4 H) 2.78 (m, 1 H) 3.09 (dd, /=7.32, 5.00 Hz, 4 H) 3.50
(d, J=11.71 Hz, 2 H) 4.80 (s, 2 H) 7.36 (t, /=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 TH NMR (400 MHz, DMSO-de): & 1.24 (t, J=7.32 Hz, 3H) 1.69 (s, 6
H) 1.91 (m, 4 H) 2.77 (m, 1 H) 3.31 (m, 6 H) 4.80 (s, 2 B) 7.61 (m, 1
H) 7.91 (m, 1 H) 8.07 (m, 1 H) 9.24 (s, 1 H) 11.11 (5, 1 H) 12.59 (s, 1
H).
A12M01B04.HCI TH NMR (400 MHz, DMSO-ds): 8 0.92 (d, /=6.58 Hz, 6 H) 1.24 (¢,
J=7.26 Hz, 3 H) 1.65 (s, 6 H) 1.88 (m, 4 H) 2.06 (m, 1 H) 2.17 (4,
J=7.07 Hz, 2 H) 2.70 (m, 1 H) 3.23 (m, 6 [} 4.72 (5, 2 H) 9.32 (5, 1
H) 10.41 (s, 1 H) 12.34 (s, 1 H).
A13MO1B04.HCI TH NMR (400 MHz, DMSO-dg): 5 1.25 (¢, /~7.32 Hz, 3H) 1.65 (5, 6
H) 2.03 (m, 10 H) 2,77 (m, 1 H) 3.28 (m, 7 H) 4.75 (5,2 H) 9.31 (5, 1
H) 10.30 (s, 1 H) 12,35 (s, 1 H).
A2TMO01B04.HCI TH NMR (400 MHz, DMSO-dg): 8 1.24 {t, /=7.32 Hz, 3 H) 1.66 (5, 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

-r/-\




1.01 (in, 111)1.66 (s, 611)1.80 (m 11) 1.92 (m 111) 2.08 (m 213)

2.17(m 211) 2. 26(d, J6. 46Hz, 2H) 3. 25(m 1H) 4, 58(s, 2H) 10.25 (s, 111) 12.26

(s, 1H) AWONDSMOS6RP NVR (400 MHz, DVBO-d6): S ppm 0. 13 PGI/EPRA03/080942 (m 2
1) 0.76(m411)0.98(m 1H) 1. 65(s, 6H 1.81(m 1H) 2.22(d, J-6.58 Hz, 2 8 4.51
(s, 211) 10.69 (s, 111) 12.27 (s, 1 H A25M B44 'H NMR (400 Mz, DMBO-d6): S
ppmo0.13 (m 2 H 0.45 (m 2 i) 0.99 (m 111) 1.65 (s, 611) 2.23 (d,
J-6.46 Hz, 2 H) 4.31 (d, JP-5.85 Hz, 2 H) 4.49 (s, 2 H 6.89 (s, 1 H 7.25
(m 111) 7.28 (d, J=7.07 Hz, 211)7.34 (in, 211) 8.83 (s, 1H) 12.04(s, 111)
A26MLB44 'H NMVR (400 MHz, DMBO-d6): 8 ppm0.14 (m 2 H) 0.47 (m 211) 0.87
(t, J=7.44 Hz, 3 H 1.00 (m 1 H 1.43(m 2 H 1.64 (s, 6 H 2.23

(d, J- 6. 58Hz, 2H) 3. 04(m 2H) 4. 48(s, 2H)6.43 (a, | ‘H) 8.65 (s, 1 11)12.00 (s,
111) A30MLB44 H NVR (400 MHz, DMBO-d6): S ppm 0.16 (m 2 H) 0.47 (m 2 H
1.02(m 111) 1. 70(s, 611)2. 28 (d, J- 6. 58Hz, 211) 4. 65(8, 211)7.51 (m 2 H) 7.59
(m1H) 8.01 (d, J=7.44 Hz, 2 H) ¥9.91 (s, 1 11) 12.46 (S, 1 H A54MLB44 'H
NVR (400 MHz, DMBO-d6): 8 ppm 0.16 (m 2 H) 0.47 (m 2 H WD 2004/ 056827
PCT/ EP2003/ 050942 76 1.02(m_ | H)

1. 70(s[6H) 2. 28(d, J- 6. BBt Fa5175]. 25,73 A8, 1 K)M.32 (td, /=8.17, 6.95 Hz, 1

o0 o) S ppm 0. 80 (72 Pt i Sho g P Be BN o) 1o

3
(m | W 1.51 (m 1|—1H)I%Z4(($l}BH) 4.86 (s, 2 H) 7.20 (m | H 7.40 (in,

Oveb. b RoTTBos" :)( PR g0 N, DRSO s T2 38 oy, Tl T T a5 1 1 25’ (m
1

| H 1]53 (m " o, 0K, mslm,zm&WS((sszsm(ﬁ,mxmmnﬂ)m 0(m 1H
8.02 (¢, 12707 He, o e, 13: 070l S, 67 G 38 doDam

A03MIBO05.HCI H NMR (400 MHz, DMSO-d¢): 5 0.82 (m, 2 H) 0.99 (s, 2 H) 1.68 (s,
6 H) 1.91 (m, 4 K) 2.79 (m, 1 H) 3.38 (m, 5 H) 4.81 (s, 2 H) 7.62 (m,
1 H) 7.92 (ddd, J=8.72, 4.27, 1.40 Hz, 1 H) 8.08 (ddd, /~11.52, 7.80,
| 2.13Hz, 1H) 9.14 (s, 1 H) 11.12 (5, 1 H) 12.57 (s, 1 H)
AT2ZMIBO5 HCI TH NMR (400 MHz, DMSO-dq): § 0.82 (m, 2 H) 0.93 (d, J=6.58 Hz,

' 6 H) 1.00 (s, 2 H) 1.65 (s, 6 H) 1.90 (m, 4 H) 2.06 (m, 1 H) 2.17 (4,
J=7.07 Hz, 2 H) 2.76 (m, 1 H) 3.36 (m, 5 H) 4.73 (5, 2 H) 9.20 (s, 1

H) 10.41 (s, 1 H) 12.35 (s, 1 H)

A13MIB05.HCI TH NMR (400 MHz, DMSO-dg): 5 0.82 (m, 2 H) 1.01 (s, 2 H) 1.65 (s,
6 1) 2.01 (m, 10 H) 2.78 (m, 1 H) 3.33 (m, 6 H) 4.77 (s, 2 H) 9.23 (s,
1H) 1030 (s, 1 H) 1225 (s, 1 H)

A27MIB05.HCI TH NMR (400 MHz, DMSO-dq): 6 0.82 (q, /=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 (5, 2
H) 6.81 (m, 1 H) 7.09 (ddd, J=8.11, 1.95, 0.79 Hz, 1 K) 7.32 (td,
J=8.20, 7.01 Hz, 1 H) 7.52 (dt, J~11.77, 2.23 Hz, 1 ) 9.10 (5, 1 H)
9.17 (m, 1 H) 9.21 (s, 1 H) 12,99 (s, 1 H)

AOIMIBO6.HCI TH NMR (400 MHz, DMSO-de): 5 1.68 (s, 6 H) 1.80 (m, 4 H) 2.81
@, 1H) 3.01 (m, 2 H) 3.38 (m, 2 H) 4.78 (s, 2 H) 7.36 (t, /~8.84 Hz,
2 H) 8.09 (dd, J=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)

A03MIBO06.HCI TH NMR (400 MHz, DMSO-dq): 5 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 (5, 2 H) 7.61 (m, 1 ) 7.92
(m, 1 H) 8.07 (ddd, J=11.49, 7.83, 2.13 Hz, 1 H) 8.45 (m, 2H) 11.11




A54MLB45 1H NMVR (400 MHz, DMBO-d6): S ppm0.61 (m 1 H) 0.96 (m | H 1.13
(d, J=5.8©29p4/05682H) 1.20 (m 1 H) 1.53 (m 1 H) 1.67 (ECTEPR03/03098B (s, 2 H)
7.77 (m | H 7.96 (m | H 8.31(d, | H 839 (m | H
11.26(s, | H 12.54(s, |H AOLM B47 1H NVR (400 Mz, DMBO-d6): S ppm1.79 (s, 6
H 2.23 (s, 6 H 3.52(s, 2H) 4. 43(s, 2H) 7. 26(t,.1-8.78 Hz, 2H) 7. 38(m 4H) 7. 95
(dd, J--8.84,5.55 Hz, 2 H) 10.90 (s, | H) 12.50 (s, 1 H A48M B47 1H NMR
(400 MHz, DMBO-d6): S ppm1.79 (s, 6 11) 2.14 (s, 6 H 3.41 (s, 2H 3.67
(s,214), 4.33 (s,2H)7.30(m5li)7.45(m2H 7.70 (in, | H 7.80 (in, 3 H
10.70 (s, 111) 12.37 (s, 1 H A48M B48 1H NVR (400 MHz, DVBO-d6): S 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
7.30 (m 5 H 7.47(m2H) 7.70(m 1H) 7. 81(m 311) 10. 70(s, | H 12. 37(s, 1 H)
AOQ MLB50 1H NMVR (400 MHz, DMBO-d6): 5 ppm 0.87 (t, .F-7.44 Hz, 3 H) 1.49
(m 211) 1.68 (s, 61) 2.27 (t,.1=7338Hz, 2H) 4. 64(s, 2H) 7. 30(m 2
H) 8. 04(m 2H) 10. 92(s, | FD 12. 43(s, | H A04M B50 1H NVR (400 MHz, DMVBO-d6): S
ppm 0.93 (t, J=-7.44 Hz, 3 8)1.56 (m 2 H1.68 (s, 6 H 2.28 (t, .7.38 Hz,
211) 4[68 (s, 2 1) 7. 2(21(1@12157\(@13@04/ 056827 PCT/ EP2003/050942 177 H) 7. 40

1 —Fb—(m—344-H IMLBSO-4H NIVR (400
My, OO R (a0 Vi, DYSC-47: S3miy L8] B2 il 1 it (o |
611)1.80 (m 11-1) 1. %51((m21f%)96:(d,0¥4sm 2 1718 (t1.8=7.68 Hz, PH}T.35X t,27 (t, J=7.38

R (400 Mo Er&soldﬁf‘l‘%%ﬁ%ﬁ&n%é*%ca%@oﬁéSgnaé%%%%@is {57 38

H7,3 M1.52 (m 2 H [HS2s6s16)H) 1.82 (in, 1 H 2 24 (t, 4: 138 Hz, 2 H)

i‘l 1.1

%2 (m 2.4
DVEO> df AT oS | = i g D 7 R R T I a0
(t, J°1 8 Hz, 2 H) Wdpm,([s,5.0HA)6.96.(&AB( % 5.8 Hz), 4.42 (s, 2H), 2.20 (s,

3H), 2.10 (d, 25, Y=7.19 Hz), 1.98 (m, 1H), 1,77 (s, 3H), 0.87 (4,
6H, J = 6.47 Hz).

Al13MI1B07 - 1Y NMR (400 MHz, DMSO-ds): 8 ppm 1.74 (m, 1 H) 1.77 (s, 6 H)

| 1.88 (m, 1 F) 2.02 (m, 2 H) 2.14 (m, 2 H) 2.20 (s, 3 H) 3.18 (m, 1 H)
4.44 (s, 2 H) 6.97 (d, /=5.00 Hz, 1 H) 7.55 (d, /~4.88 Hz, 1 H) 10.25
(s, 1H) 1236 (s, 1 H)

A14M1B07 "H NMR (400 MHz, DMSO-ds): 5 ppm 0.72 (m, 4 H) 1.77 (s, 7 H)
2.18 (s, 3 H) 4.39 (s, 2 H) 6.95 (d, /=5.00 Hz, 1 H) 7.54 (d, /=5.00
Hz, 1 H) 10.69 (s, 1 H) 12.37 (5, 1 )

A2IM1B07 'H NMR (400 MHz, DMSO-dg): 8 ppm 1.82 (s, 6 H) 2.23 (5, 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 (5, 1 H) 12.57 (s, 1 H)

A23M1B07 15 NMR (400 MHz, DMSO-ds): 8 ppm 1.83 (s, 6 H) 2.23 (5, 3 H)
4.57 (s, 2 H) 6.98 (d, /=5.00 Hz, 1 H) 7.56 (d, /=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 (5, 1 H)
A25M1B07 T NMR (400 MHz, DMSO-d): 8 ppm 1.76 (s, 6 H) 2.19 (3, 3 H)
4.26 (d, J=5.85 Hz, 2 H) 4.36 (s, 2 H) 6.86 (s, 1 H) 6.95 (d, /~4.88
Hz, 1 H) 7.22 (s, 3 H) 7.32 (m, 2 H) 7.53 {d, /~4.88 Hz, 1 H) 8.82 (s,
1H)12.14 (s, 1 )

A2TM1B07 'H NMR (400 MHz, DMSO-d): 8 ppm 1.79 (s, 6 H) 2.21 (5, 3 H)
4.44 (s, 2 H) 6.78 {m, 1 H) 6.97 (d, /~4.88 Hz, 1 H) 7.07 (m, 1 H)




H 7.60 (m 1 H 8.01(d, J7.80 Hz, 211)10.92 (s, 1 H 12.46 (s, 1

A54M B5OWOHOMIFE6E2200 MHz, DMVSO-d6): S ppm 0.94 (t, J7. 2CTHEP20@G/05)%42. 57.

(m211)1.69(s, 611)2.29(t,.F7.38Hz, 2H) 4. 70(s, 2H) 8.31(m 4 H) 11.25

(s, 1H) 12.53(s, 1H) A04MLB51 111 NWVR (400 MHz, DMBO-d6): S ppm 1.68 (s, 6 H)

2.03 (m 2 H 3.27(m1H)3.73(m 3H)3.93(t,J=8.11Hz, 1H)4.76(m2H) 7.21 (m 1
7.39 (m 1H 7.74 (m 1 H 10.90 (s, 1 H 12.49 (s, 1 H Al2MB51 'H

NVR (400 MHz, DMSO-d6): S ppm 0.92 (d, J 6.58 Hz, 613) 1.65 (s, 611) 2.03

(m 3 H 2.17 (d, J7.07 Hz, 2 H 3.21 (m 1 H) 3.73 (m

3H)3.91(t,.T-8. 11Hz, 1H) 4. 66(m 2H) 10. 38(s, I H)12. 30(s, 1 H) A13M B51 H NMR

(400 MHz, DMSO-d6): S ppm1.65 (s, 6 H 1.80 (m | H)

1.96(m 3H) 2. 07(m 2H) 2. 19(m 2H) 3. 26(m 2H) 3. 74(m 3H) 3.92 (t, J8.11 Hz, 1 H)

4.70 (m 21-1) 10.27 (s, 113) 12.29 (s, 1 H A14MIB51 'H NWR (400 MHz,

DMSO-d6): S ppm0.78 (m 4 H) 1.644(s, 6 H)

1.83(m 1H) 2. 01(m 2H) 3. 20(m 1H) 3. 72(m 3H) 3.90(t, J-8.05 Hz, | H) 4.64 (m 2

H 10.71 (s, 1 H) 12.29 (s | H) WD 2004/ 056827 PCTI EP2003/ 050942 78

AOIMLB%2 1H NVR (400 VBT 361, 1&I)m<a,ﬂ90dﬂz 1ao4ds, ¥ (S, ] 2 H)

7.2-7.95 (m 9 H 10. 9{323(24é H)12.50 (s, 1 H A01IMI1353 111 NVR (400 Mz,

DVSO-d§): S ppm 1. 82 4 43 (s, 2 H) 7.15 (m1l) 7.27 (nh H) 7.34

mz H) MOﬂggon 8H) 7. E’&II(JMR (50029HE DMSO-ds Idﬂ,ﬂaa mm,}?lﬂ)zz%@%qu‘SE %? (NNR (211%3
: 1 8 ppm m m

7.34 (i | H 7.58 (n4§22q4)251;)66%](@r5—59§gé1}%4§§m(73}qwé( =é§%s 1H A48M B53

1H NMVR| (400 MHz, DMB hﬁﬁﬁ(d,&smmﬂlﬂﬁs(ﬁ(d,ﬁ'l'wﬂﬁ,zﬁ%1()32(321#1')125‘5 27 (s, 211)

7.18 (i 211) 7.38 ( (J“@ 7.45 (m 3 H) 7.71 (in, H)

A48M1B0O7 HNMR (400 MHz, DMSO-ds): 8 ppm 1.73 (s, 6 H) 2.13 (5, 3 F)
3.71 (5,2 H) 4.35 (5, 2 H) 6.89 (d, /~4.88 Hz, 1 H) 7.40 (dd, /~8.47,
1.65 Hz, 1 H) 7.47 (m, 3 H) 7.74 (s, 1 H) 7.84 (m, 3 H) 10.74 (5, 1 H)
1240 (s, 1 H)

AS3M1BO7 'H NMR (400 MHz, DMSO-ds): 5 ppm 1,34 (m, 1 H) 1.50 (m, 1 H)
1.72 (m, 2 H) 1.77 (s, 6 H) 1.98 (5, 3 H) 2.19 (s, 3 H) 2.55 (m, 2 H)
3.00 (m, 1 H) 3.81 (d, =12.56 Hz, 1 H) 4.35 (d, /~12.07 Hz, 1 H)
4.42 (s, 2 H) 6.96 (d, /=5.00 Hz, 1H)754(d,J—4 88 Hz, 1 H) 1045
(s, 1H) 12,40 (5, 1 H)

A54M1B07 'H NMR (400 MHz, DMSO-ds): 5 ppm 1.82 (s, 6 H) 2.22 (s, 3 H)
4.53 (s, 2 H) 6.97 (4, 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 (3, 1 H) 12.62 (5, 1 H)
A3IMOIBI19.HC} 'H NMR (400 MHz, DMSO-dg): & 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) 4.99 (s, 2 H) 7.13 (m, 2 H) 7.20
(dd, J=4.94, 3.84 Hz, 1 H) 7.63 (dd, J/=3.72, 0.79 Hz, 1 H) 7.80 (d,
J=5.00 Hz, 1 ) 8.02 (m, 2 H) 10.07 (m, 1 H) 10.86 (s, 1 H) 11.99 (s,
1H)

A31IM1B20.HCl1 'H NMR (400 MHz, DMSO-dg): (mixture of two confortners) § ppm
1.63 (m, 8 H) 1.67 (s, 12 H) 1.86 {m, 2 H) 2.10 (m, 4 H) 2.28 (4,
J14.0Hz,2H) 2.68(m,2H) 2.79(d,/~5.0Hz,3H) 2.81(4,
J=50Hz,3H) ) 3.1-3.3(m, 4 H) 3.46 (m, 2H) 3.52 (d, /~14.0
Hz, 2H) 3.90 (m, 8 H) 4.68 (m, 1 H) 4.76 (m, 4 H) 4.89 (m, 1 H)
7.11(d4,J=89Hz,2H) 7.14 (d,J=8.9Hz 2H) 8.01 (d,)=8.9 Hz,




7.80 (m 3H)10.76(s, 1H) 12. 45(s, 1 11) A54MiIB53 1H NVR (400 MHz, DVBO-d6): 8 ppm
1.83 (s, WO 24056803 (s, 2 H) PCT/EP2003/050942
7.28(m2H) 7.59(mIH) 7. 71 (mIH 7.92(m 1H) 8.21(m 1H) 8.29 (m 1 H) 11.26 (s,
11i) 12.68 (s, | H A0IM D54 'H NWR (400 MHz, DMSO-d6): 6 ppm 1.81 (s, 611)
4.43 (s, 2 H 7.24 (m 2H 7.42 (m 2 H 7.63 (d, -F-8.26 Hz, 2 H) 7.87
(d, J--8.26 Hz,2H)7.95(m 2H) 10. 93(s, 1H) 12. 62(s, 1H A48M 1354 111 NWVR (400
MHz, DMBO d6): Sppm 1.77 (s, 611) 3.69 (s, 2 H 4.33 (s, 211) 7.32-7.89 (m
13 H 10.75 (s, 1 H 12.41 (s, | H A01M21303 1H NWMR (400 MHz, DMBO-d6): S
12.20 (bs, 111), 11.00 (s, 113), 8.10 (m 211), 7.36 (m 211), 4.91 (s,
211), 2.84 (m 211), 2.4 (m 111), 2.23 ‘(m 511), 2.0 (m 2H), 1.65 (m
411), 0.89 (m 211). A02M2B03 1H NWVR (400 MHz, DMVBO d6): 812.28 (bs, 111),
11.08 (s, IH), 7.88 (m 211), 7.51 (m 2H), 4.92 (s, 211), 2.84 (m 211),
2,41 (m 111), 2.25 (m 511), 2.6% (m 211), 1.68 (m 411), 0.91 (m 211).
A04M2B03 1H NWVR (400 MHz, DWVSO-d6): 812.24 (bs, 111), 10.91(s, 111), 7.75
(m IH., 7.41 (m 111), 7.22 (m 11), 4.91 (s, 2H), 2.79 (m 211), 2.34 (m
111), p.24 (m 211), 2H}68(os(d,34mgﬂz,2}gllqm(bgmm msﬁ(bgmmml) 0.89 (in,

211) laVaVaW WY ool e Yo ke 2l (mYaz of Ml i m e YaYa Yo WillaY s aYaV, Lo Nl nL’II_l VHz

DVBO- dsﬁﬂéﬁ@'\@??gé Wt@%?ﬁs@ﬁ s_rPPPl 7‘§L ?@ﬁ H)z&?%(s’ 651 |(m 11]),
4.91 (f, 21]1), 2.79 (|m.702k]) H) 2.85s6H)1A9-8 (B, m24lr) 4.08. 1 (s, 311),
BV 0B : 8 12. 45 (b G 1D 4 7&2%@%&% @8%??3?@% 61 (m 211
4.91 (5, 211), 2.84 gl(hs,’lwld?\]J)IOﬁfl‘ﬁ]‘I)ng\m 111), 2.21 (m 511), 2. 0 (m 2R),
(1 bg 51|(4 U,mf” j(jswlml}{,l‘ﬁ@%@mﬁﬁlyﬁwf 575 0(‘3?‘{3%“%9-4&!”9%6 s 2?] )1 2 3995
(m 21]), 2.45 (m 1H)0.913d,27%6.5¢ Hy, 63)]1)0] (&, DHY 166 R BIH).2.05.@31 {Hm  41]), 0.91
(in 2L1) . ALOVRB0S N (498, Mo PR 90058, 1 434 (PFmn Ity o 1104 (2
6,11 1227(s, 1 H)
Al13M1B44 "H NMR (400 MHz, DMSO-de): § ppm 0.15 (m, 2 H) 0.47 (m, 2 H)
1.01 (m, 1 H) 1.66 (s, 6 H) 1.80 (m, 1 H) 1.92 (m, 1 H) 2.08 (m, 2 H)
2.17 (m, 2 H) 2.26 (d, J=6.46 Hz, 2 H) 3.25 (m, 1 H) 4.58 (s, 2 H)
10.25(s, 1 H) 12.26 (s, 1 H)
Al4M1B44 H NMR (400 MHz, DMSO-ds):  ppm 0.13 (m, 2 H) 0.44 (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 (4,
J=6.58 Hz, 2 H) 4.51 (s, 2 H) 10.69 (s, 1 H) 12.27 (5, 1 H)
A25M1B44 "H NMR (400 MHz, DMSO-ds): & 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, /=5.85
Hz, 2 H) 4.49 (s, 2 H) 6.89 (5, 1 H) 7.25 (m, 1 B) 7.28 (d, /=7.07 Hz,
2 H) 7.34 (m, 2 H) 8.83 (s, 1 H) 12.04 (s, 1 H)
A26M1B44 'H NMR (400 MBz, DMSO-dg): & ppm 0.14 (im, 2 H) 0.47 (m, 2 H)
0.87 (t, J=7.44 Hz, 3 H) 1.00 (n, 1 H) 1.43 (m, 2 H) 1.64 (s, 6 H)
2.23 (d, J=6.58 Hz, 2 H) 3.04 (m, 2 H) 4.48 (5, 2 H) 6.43 (s, 1 H) 8.65
(s, 1 H)12.00(s, 1 H)
A30M1B44 "H NMR (400 MHz, DMSO-dg): & ppm 0.16 (m, 2 H) 0.47 (m, 2 H)
1.02 (m, 1 H) 1.70 (s, 6 H) 2.28 (d, /6.58 Hz, 2 H) 4.65 (5, 2 H) 7.51
(m, 2 H) 7.59 (m, 1 H) 8.01 (d, J<7.44 Hz, 2 B) 10.91 (s, 1 H) 12.46
(s, 1H)
A54M1B44 'H NMR (400 MHz, DMSO-de): & ppm 0.16 (m, 2 H) 0.47 (m, 2 H)

)




(m 11]), 7.87 (in, 11]), 7.22 (m 11]), 4.89 (s, 21]), 2.82 (in, 2H), 2.37
(m 11] YWozoggosese? 51]), 1.9 (m 21]), 1.65 (m 41]), (PCYIER2003/08d93) .
A11MPBO3 1H NMR (400 MHz, DVBO-d6): S 12.22 (bs, 11]), 10.81 (a, 11]), 8.45
(m 113), 7.69 (m 21]), 4.90 (a, 21]), 2.82 (m 211), 2.37 (m 111), 2.24
(m 21]), 2.18 (in, 3M 1.93 (m 21]), 1.66 (in, 41]), 0.89 (m 21]).

Al 2V2B03 11] NMVR (400 MHz, DVBO-d6): 6 12.06 (bs, 111), 10.04 (s, 11]), 4.82
(s, 21]), 2.85 (m 211), 2.34 (m 11]), 2.22 (m 71]), 2.05 (m 31]), 1.65
(in, 41]), 0.93 (d, 61], J= 6.58Hz), 0.85 (m 21]). AL3M2BO3 H NMR (400 Mz,
DVMBO-d6): S 12.04 (bs,1H), 10.08 (s, 11), 4.85 (s, 21]), 3.25 (in, 11]),
2.85 (m 211), 2.39 (m 11]), 2.25-1.75 (in, 131]), 1.67 (m 41]), 0.85 (m
211). AL9M2BO3 1H NMR (400 MHz, DMBO-d6): 812.24 (bs,111), 10.84 (a, 111),
7.94 (m11]), 7.51 (m 11]), 6.70 (m 1H), 4.88 (s, 211), 2.85 (m 211),
2.40 (m 11]), 2.22 (m 511), 2.64 (m 2H), 1.67 (m 411), 0.89 (m 21]).
A38M2B03 11] NMR (400 MHz, DMBO-d6): S 12.21 (bs, 11]), 10.81(s, 11]), 7.66
(m 21]), 7.08 (m 1H), 4.92 (s, 211), 3.86 (s, 61]), 2.81 (m 21]), 2.38

(m1 H, 225 (m 711)Lo§ztm,18mwo@ld@zzﬂs@ﬂﬁfnﬁ,m?ms@}gwn), 0. 90
)

21]). AOLM2BO4 ' H 11. 00
E;n 111 ) 8.10 WO 200 /@565‘5? H‘?ﬂléﬁfé QS(%éH@rlr%g-“’z(folﬂ)?] éé (m 211),

4.91 (bAc@dm4s 2. 95 MBO-& 95 2H)
4.9 (ErA4111)1?451_02 (gﬂnﬁﬂmomn )’I-’s pm%ségﬁzBM ¢7|1_?HNNR oo(%z, H)

DVBO- db): 8 12.27 (bs, 11%_(5"1‘{27%35}9“21121) thﬁa(meilrﬂ)iﬁss 6 H) 68 (m 111),

7.45 (M 111), 4.91 Q.H)2.20 211),
1.92 ELn : (5486%’ D Ml%%khlﬁé%%%nﬁ,m}g?g)lzh(s,ﬁ B(()TH va??

210, 1.65 (n 0 (t, 311)
(400 MHz, DVBO-d6): 9 1%2* %% F‘is, 111), 10.91(s, 111), 7.78 (m 111), 7.41
(m 111A30M1BaZ (m 11THNMR %4000z, ﬁMSb—ds)Q-S% m(orm {&1111)0 08 @1Eym| 311), 2.24
(in,2M 1.91 (m 211, 134482 § e, 3@)120( s e By 157 s 08 21H
4.87 (s, 2 H) 7.51 (m, 2 H) 7.60 (m, 1 H) 8.02 (d, /=7.07 Hz, 2 H)
10.92 (s, 1 H) 12.47 (s, 1 )
A54M1B45 "H NMR (400 MHz, DMSO-dg): 5 ppm 0.61 (m, 1 H) 0.96 (m, 1 H)
1.13 (d, J=5.85 Hz, 3 H) 1.20 (m, 1 H) 1.53 (m, 1 H) 1.67 (5, 6 H)
4.88 (s, 2 H) 7.77 (m, 1 H) 7.96 (m, 1 H) 8.31 (d, 1 H) 8.39 (m, 1 H)
11.26 (s, 1 H) 12.54 (s, 1 H)
AOIM1B47 "H NMR (400 MHz, DMSO-ds): 3 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 K) 7.95
(dd, J=8.84, 5.55 Hz, 2 F) 10.90 (s, 1 H) 12.50 (s, 1 H)
A48M1B47 ' TH NMR (400 MHz, DMSO-de): & 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 K) 10.70 (s, 1 H) 12.37 (5, 1 H)
A48M1B43 H NMR (400 MHz, DMSO-dg): § ppm 1.76 (s, 6 H) 2.18 (8, 3 H)
2.35 (m, 8H), 3.45 (s, 2 H) 3.68 (5, 2H), 4.34 (5,2 H) 7.30 (m, 5 H)
7.47 (, 2 H) 7.70 (m, 1 H) 7.81 (m, 3 H) 10.70 (s, 1 H) 12.37 (s,
H)
A0IM1B50 TH NMR (400 MHz, DMSO-dg): 5 ppm 0.87 (t, /~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 (5, 1 H)
A04MIB50 H NMR. (400 MHz, DMSO-dg): 8 ppm 0.93 (t, J=7.44 Hz, 3 H) 1.56
(m, 2 H) 1.68 (s, 6 H) 2.28 (1, /<7.38 Hz, 2 H) 4.68 (5, 2 H) 7.22 (m, 1




AO5MPBO4 ' H NVR (400 MHz, DMSO-d6): 8 12.31 (bs, 111), 11. 16(s, 111), 7.75
(m 211)WORoM0s(se7 111), 4.92 (s, 211), 2.92 (m 211), PETBR2H0S®AL), 2. 25
(m 211), 1.92 (m211), 1.65 (m 411), 1.01 (t, 311), 0.90 (m 211).
AO6M2BO4 ' H NMR (400 MHz, DVMBO-d6): S 12.25 (bs,111), 11.05 (s, 111), 8.03
(m 211), 7.6 (m 211), 4.91 (s, 211), 2.90 (m 211). 2.45-2.20 (m 511),
1.85 (m 211),1.67 (m 411),1.02 (t, 311), 0.89 (m 211). AO7MR2BO4 H NMR
(400 Mz, DMBO-d6): S 12.31 (bs, 111), 11.34 (s, 111), 8.20 (m 210, 7.91
(m 211), 4.95 (s, 210, 3.15-1.5 (in, 1311), 1.06 (t, 311), 0.91 (m 211).
ALOMPBO4 HNMR (400 MHz, DMBO-d6): S 12.25 (bs, 11-1), 11.04 (s, 111), 8.15
(m 111), 7.88 (m 111), 7.22 (m 111), 4.89 (s, 211), 2.92 (m 211), 2.45-
2.20 (m 511), 1.9 (m 210, 1.65 (m 411), 1.01 (t, 310, 0.89 (m 211). Al
1MPBO4 H NMR (400 MHz, DMBO-d6): 6 12.22 (bs, 111), 10.81 (s, 111), 8.46
(m 111), 7.69 (m 211), 4.90 (s, 7211), 2.92 (m 211), 2.34 (m 311), 2.25
(m 211), 1.92 (m 211), 1.65 (m 4R), 1.01 (t, 311), 0.89 (m 2% A13M21304
"H NMR (400 MHz, DVSO-d6): S 12.04 (bs, 111), 10.27 (s, 111), 4.86 (s,
211), P.89 nJleq?%/ ; .00 (1, 311),
0.8)5 (m—211 ( mm\}) Pm%(%ﬁnﬁfﬁloﬁsﬁiblmzﬂ{ 5 (hq( H) , 12). 71
(s, 111A13MIBS§ W 200 HIGB $400 MHz, PMSSH®): (55’9941193(8-1‘7(3§H22ﬂl)1552 88 (m 211),

682 (in, 611). “arowoial ) 1P dbocl i b g Hé*‘)%@l%ﬁ) P87 851 >1h 6
(s, 111), 7.94 (m 21j10m 2 Hy237 (b 738 Hz)2 )23 (my HHD) 4616, 2 ) 1994(s | 214) . 2. 97
(m 21),.2.40 (m 311\ 1223-,-3'\m 211), 2.01 (in, 211), 1.68 (m 414), 1.02

(t, 3110089 (m 2 4 H NVR (400 MHz DMBQ-dB): 6 12.20 (bs,
111), 1&19MIBS0 111y mmpmsp«@zs@nmomwwm 48 0914), 3.86 (s,
611), 2.92 (m 211), | 411), 1.01
(t, 311), 0.89 (m 21 Acﬁé ﬁ%‘ 18&(54%2%%%3 )44(% 12. 25 (bs,
111), 11.00 (s, 1H), 138 Hz, 211)455(3,2}1)10 0 (s, 1H) 1227 (5, 1 H)

A30M1B50 T H NMR (400 MHz, DMSO-dq): 5 ppm 0.94 (t, /=7.44 Hz, 3 H) 1.57

(m, 2 H) 1.69 (s, 6 H) 2.30 (t, /=7.38 Hz, 2 H) 4.68 (5, 2 H) 7.52 (m, 2
H) 7.60 (m, 1 H) 8.01 (d, /=7.80 Hz, 2 H) 10.92 (5, 1 H) 12.46 (s, 1
H)

A54M1B30 'H NMR (400 MHz, DMSO-dq): 5 ppm 0.94 (1, J=7.44 Hz, 3 H) 1.57 .
(m, 2 H) 1.69 (s, 6 ) 2.29 (t, /=7.38 Hz, 2 H) 4.70 (s, 2 H) 8.31 (m, 4
H) 11.25 (5, 1 H) 12.53 (5, 1 )

A04M1B51 '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 (0, 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)

A12M1B51 TH NMR (400 MHz, DMSO-d): 5 ppm 0.92 (d, /=6.58 Hz, 6 H) 1.65
(s, 6 H) 2.03 (m, 3 H) 2.17 (d, /=7.07 Hz, 2 H) 3.21 (m, 1 H) 3.73 {m,
3H) 3.91 (t, /=8.11 Hz, 1 H) 4.66 (m, 2 H) 10.38 (5, 1 H) 12.30 (5, 1
H)

A13M1B51 TH NMR (400 MHz, DMSO-dg): & ppm 1.65 (5, 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 (1, J=8.11 Hz, 1 H) 4.70 (m, 2 H) 10.27 (s, 1 H) 12.29 (s, 1 H)
A14MI1B51 'H NMR (400 MHz, DMSO-dg): § ppm 0.78 (m, 4 H) 1.64 (5, 6 H)
1.83 {m, 1 H) 2.01 (m, 2 H) 3.20 (m, 1 H) 3.72 (m, 3 H) 3.90 (t,
J=8.05 Hz, 1 H) 4.64 (m, 2 H) 10.71 (5, 1 H) 12.29 (s, 1 H)
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AO7M2BO5 'H NVR (400 MHz, DMSO- d6):
4.94
1.59 (m 511),
AQ M2B06. HC1 ' H NMR (400 MHz, DMSO- d6):
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DAGIMB3BPY T azol
0. 65 Mol ,
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-lﬁ M{t&mﬁ\hﬁomﬂ@%ﬁ
7 1r?c(]n- %D B2 e ‘5‘:9‘! O,

e 1:82 t@ﬁi‘[) ﬁ% Hs[i

was tIC

748 ﬁ;tdil)d;ﬂﬁr(ﬁoﬂb{@us

fl tri phosgene
n of ethyl

cl pyra
m) f
After

and di
added.
CH2C12
was dr

zol e-2(41-1) - carppyaplealg1lmydr ochl oride (442 ng, 1.15 nmol )] in DCM (30

bl L owed by N _N-ldiisopr opvl et hylamine (760 | 4 31 mol 3475 eq).
SAMMIESS 5 5ol uﬁwwomwﬁpp%ém@mé(ﬂywﬁ(s12171)z miol, 1.5 eq)
sopropy! et hyla’a rsqm.,li)rﬁ@ﬂ(nl,zféﬁ%ﬂﬁi%'/s%( 76@& D¢ (8 m) was
The reaction s stirred overnig room t enper at ur e (TLC:

MeOH 90/ 10). Th'@-936% &W%@/\fé’slmashed WI th brine, the ordanic phase

| RERMVERB S OdT UMIRNNMR (&0, BRIZORTY: 53pm .73 (3,6 Hy 360 GUEHYES
- 4,27 (s, 2 H) 7.18 (m, 2 H) 7.38 (m, 1 H) 7.45 (mn, 3 H) 7.71 {m, 1 H)

7.80 (m, 3 H) 10.76 (5, 1 H) 12.45 (s, 1 H)

'H NMR (400 MHz, DMSO-ds): § ppm 1.83 (s, 6 H) 4.46 (5, 2 H)

7.28 (m, 2 H) 7.59 (m, 1 H) 7.71 (m, 1 H) 7.92 (m, 1 H) 8.21 (0, 1 H)

8.29 (m, 1 H) 11.26 (s, 1 H) 12.68 (s, 1 H)

"H NMR (400 MBz, DMSO-ds): 8 ppm 1.81 (5, 6 H) 4.43 (s, 2 H)

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 H)

'H NMR (400 MHz, DMSO-ds): & 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 (5, 1 B) 12.41 (5, 1 H)

TH NMR (400 MHz, DMSO-ds): 6 12.20 (bs, 1H), 11,00 (s, 1H), 8.10

(m, 2H), 7.36 (m, 2H), 4.91 (5, 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).

T NMR (400 MHz, DMSO-ds): & 12.28 (bs, 1H), 11.08 (s, 1H), 7.88

(m, 2FD), 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, ZH).

TH NMR (400 MHz, DMSO-d): § 12.24 (bs, 1H), 10.91(s, 1H), 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 (5, 3H), 1.91 (m, 2H), 1.65 (m, 4H), 0.89

(m, ZH).

A54MI1B53

AOIM1B54

A48MI1B54

AO0IM2B03

A02M2B03

A04M2B03




di ssolved in nethanol (16 m), treated with TEA (1.6 m, 11.5 mmol, 10 eq)
and sti rweéq046568217i ght at roomtenperature. (TLC CH2CPZIIRPGH3IBOED). After
evaporation, the solid 15 was purified by flash chromatography (el uent:
CH2CbJMeCH 90/ 10). The solid was treated with diisopropylether and filtered
to afford 0.294 g of the title conpound in 64% vyield. ESI M5: niz 401
(MH); "H NWR (400 MHz, DVMSO-d6): 8 12.39 (bs, 111),10.39 (s, 11)), 8.04 (m
2H, Ar), 7.31 20 (m 21D, 4.53 (bs, 2H), 3.04 (m 4H, 2.40 (m 4H), 2.22
(bs, 3H), 1.60 (bs, 6H). By working in an anal ogous manner the foll ow ng
conpounds were prepared

N-[ 5-[ (4- met hyl pi perazin-1-yl)carbonyl]-2,4,5, 6-tetrahydropyrrol o[ 3, 4-cl pyra
zol - 6- spirocycl opropan-3-yl]-4-fluorobenzamde ESI Ms: mz 399 (Mi+); 25
111 NWR (400 MHz, DVsO-d6): 8 12.19 (bs, 111),1095 (s, 111), 8.09 (m 211),
7.35 (m 2H), 4.70 (bs, 2H), 3.18(m 411), 2.34 (it, 7H), 1.92 (m 211),
0.97 (m 2H). Exanple 20 WD 2004/ 056827 PCTI EP2003/ 050942 83

- Chl oro- N-[ 6, 6-di net hyl - 544- pyrr ol 1di n- 1-yl net hyl - pi per| di ne- | -carbonyl )-1,4
, 5, 6- { aosMPBU3r O- PYT T PRONNRA ride A

m xture of N [5-(4-anm nonet hwm%%c& wllh(?gr oﬁyf ?16166@16?%959 hyl -2, 4,5, 6-
t et rahydro- pyrrol of 3, 4(11%3]3@15’85%@1 %ﬁl-(ﬁlzﬂhlzﬂp(ﬁmb%ﬁz%}ﬁ(aeﬂ(ﬂsam , 0.7

mol es), 1,4 5 di brorro@gtmygle?g;m)llg@(nzz} (600 ng, 7

mol es)}—in-absolute e heat 93 ar. 15 nutes in a
mi cr ondPQOMRR  After bmww@ﬂ%mwlm% E@ab’d?ﬁe(s,éﬂ),?me resi due was
taken gp with dichlor bR Re B3, 4 @ 230 41 yspensi on
obtained filtered and eﬁgr ani ?ﬁl) er( \%g)s engB’\(l)ﬂg @Dm)(sjryness. The

resi dug was purified bgn,ﬁﬁbg (@t ifgﬁ»éﬁ}awwﬂ,ﬂ 0

di chl or aymieRRe’ VEOH B W&* :3)1230 OpUgsT ftilai ned in 20%
yield (71 ng). The co ound was |ssol ve I n nelalfs ﬁ?ﬂ és ’89 sol ution of

4N HG |in dioxane (40j@h2H),(.92 607H0)484)s, MZQQ@&W&(WHI}, h@7 sol ution was
apaes e 2o L it ot wpbsfug e o o1 e 1
AIOM2B03 - 'H NMR (400 MHz, DMSO-d¢): 8 12.25 (bs, 1H), 11.04 (s, 1H), 8.15
(m, 1H), 7.87 (m, 1H), 7.22 (m, 1H), 4.89 (5, 2H), 2.82 (m, 2H), 2.37
‘ (m, 1H), 2.22 (m, 5H), 1.9 (m, 2H), 1.65 (m, 4H), 0.91 (m, 2H).
A11IM2B03 ¥ NMR (400 MHz, DMSO-de): & 12.22 (bs, 1H), 10.81 (s, 1H), 8.45
(m, 1H), 7.69 (m, 2H), 4.90 (s, 2H), 2.82 (m, 2H), 2.37 (m, 1H), 2.24
(m, 2H), 2.18 (m, 3H), 1.93 (m, 2H), 1.66 (m, 4H), 0.89 (m, 2H).
Al12M2B03 'H NMR (400 MHz, DMSO-dg): & 12.06 (bs, 1H), 10.04 (s, 1H), 4.82
(s, 2H), 2.85 (1, 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).

AI3M2B03 TH NMR (400 MHz, DMSO-dg): 5 12.04 (bs, 1), 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).

AT9M2B03 TH NMR (400 MHz, DMSO-dq): & 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 (i, 4H), 0.89 (m, 2H).
A38M2B03 TH NMR (400 MHz, DMSO-dg):  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).

A0IM2B04 'H NMR (400 MHz, DMSO-dg): & 12.45 {(bs, 1H), 11.00 (s, 1H), 8.10




15 ESI Ms: mz 485 (M#); 1H NWR (400 MHz, DVMBO-D6) S ppm1.24 (m 2 H) 1.63
(s, 6 HWO220M/(568277 H) 2.67 (t, .1=11.83 Hz, 211) 3. 01( RCTAPI03DFA942 1- 6. 46
Hz, 2H) 3. 47(m 4H) 4. 56(s,2H) 7.59 (d, .F=8.54 Hz, 2 H 8.01 (d,.1=8.66 Hz, 2
H 9.49 (s, 1 H 11.02 (s, 1 H 12.50 (s, 1 H By working in anal ogous
manner and by using the proper starting material and any suitable 20
reactant, as per the aforenenti oned process, additional conpounds of fornula
(I's) and (Ib) were also prepared, as reported in the followi ng table V.
Table V AO3MLBO8. HC 'H NWR (400 MHz, DMSO-d6): 8 1.65 (d, ./=99.15 Hz, 6 H)
2.84 (d, .1=3.17 Hz,3H)3.06(s,4H)3.58(s,4H)4.62(a,2H) 7.61(in,1H) 7.91(m 1H)
8.07(m 1H) 9. 98(s, 1H) 11. 08(s, I H)12. 61(a, | H A04MLBO8 H NWVR (400 MHz,

DMSO-d6): S 12.44 (bs, 11-1), 10.85 (s, 111), 7.74 (m IM 7.18 (in, 1H),
7.20 (a, 111), 4.59 (bs, 211), 3.06 (m 41P, 2.38 (m 411), 2.22 (bs, 311),
1.64 (bs, 6H). WD 2004/ 056827 PCTAEP2003/050942 84 AO6MLBO8 'H NVR (400
MHz, DMSO-d6): 8 12.46 (bs, 111), 10.99 (s, 111), 8.01 (m 211), 7.59 (m
211), 4.59 (bs, 211), 3.07 (m 411), 2.40 (in, 411), 2.25 (bs, 311), 1.64

L R e
) , , = s,
211) 3.06 (m 411), 2(”’3 5. 1. 7Jmyax), 102 €,13H), 0.89 (gy, 611). Al 2MLBOS
'ZTliWR F(Aggainn;ﬂzhlgvsc DMSD-ds%JSgl)Z.z?l‘ﬁ, 82, T 18,795 §)7_< s,
o). 2105 (m 111 P("’sg“f?ﬁsé‘}]l‘}‘) 73‘%8‘2”?13;%’1()%2“3 2904 J0 234 [A13M BOS ' H
NVR (400 M-z, DNBO- d6)(m,mn223(m,um, 192 T, ZH)01.69(nd, $ED), 1013 300080 (jbs, 211),

3.32 (M 113), 3.04 (%m .35 (m 411y, 2.21 (s, 311), 1.91-1.8 (m
611), 1.59 (bs, 611) 808 111 NMR (400 MHz, DMBO-d6): S 12.[23 (bs,

113), 180662R04, 111),( H NMR(&0MHZ DMSO-&): G228 bsAH)) 10.A3RD( 78 411), 2. 19
(s, 311), 1.82 (m 1A, 1y 931 bR %m0, 923, 168; 481 & Be Sl i, 201, 2.35
(m, 3H), 2.24 (m, 2H), 1.91 (m, 2H), 1.65 (m, 4H), 1.00 (t, 3H), 0.89
(mm, 2H).

AO5M2B04 'H NMR (400 MHz, DMSO-dg): 5 12.31 (bs, 1H), 11.16(s, 1H), 7.75
(tm, 2H), 7.54 (m, 1H), 4.92 (s, 2H), 2.92 (m, 2H), 2.35 (m, 3H), 2.25
(m, 2H), 1.92 (m, 2H), 1.65 (m, 4H), 1.01 (t, 3H), 0.90 (m, 2).
AO6M2B04 H NMR (400 MHz, DMSOQ-dg): § 12.25 (bs, 1H), 11.05 (s, 1H), 8.03
{m, 2H), 7.6 (m, 2H), 491 (s, 2H), 2.90 (i, 2H), 2.45-2.20 (m, 5H),
1.85 (m, 2H), 1.67 (m, 4H), 1.02 (¢, 3H), 0.89 (mn, 2H).

AOTM2B04 'H NMR (400 MHz, DMSO-dg): 5 12.31 (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).

A10M2B04 | 'H NMR (400 MHz, DMSO-d): 6 12.25 (bs, 1H), 11.04 (s, 1H), 8.15

(m, 1H), 7.88 (m, 1H), 7.22 (m, 1H), 4.89 (5, 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).
AlIM2B04 TH NMR (400 MHz, DMSO-dg): 8 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
(1, 2H), 1.92 (m, 2H), 1.65 (m, 4H), 1.01 (t, 3H), 0.89 (m, 2H).
A13M2B04 "H NMR (400 MHz, DMSO-dg): 5 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 (t, 3H),
0.85 (m, 2H).

Al14M2B04 "H NMR (400 MHz, DMSO-d): 5 12.05 (bs, 1H), 10.71 (s, 1H), 4.79

| I




Al 6M 1 BBO8 'H NMVR (400 MHz, DVBO-d6): S 12.46 (bs, 113), 11.04 (s, 111),
8.12 (mWOZ20M)05682751 (m 211), 4.57 (bs, 211), 3.06 (mMPCFEPP3R5®E2 (m 413),
2.20 (s, 311), 1.64 (bs, 611). AL17M BO8 H NMR (400 MHz, DMBO- d6): 8 12.44
(bs, 111), 10.94 (s, 111), 7.78 (m 111), 7.61 (bs, 111), 7.51 (m 111),
7.45 (m 211), 7.20 (m 211), 7.09 (m 211), 4.55 (bs, 211), 3.06 (m 411),
2.40 (m 413), 2.24 (bs, 311), 1.63 (bs, 611). A18MLBOS 'H NVR (400 Mz,
DVSO- d6): 8 12.44 (bs, 111), 10.99 (s, 113), 7.96 (m 211), 7.47-7.33 (m
711), 4.55 (bs, 211), 3.03 (m 411), 2.52 (m 411), 2.28 (bs, 313), 1.63
(bs, 611). A21MLBO8 'H NMR (400 MHz, DMBO-d6): 6 12.44 (bs, 111), 10.95 (bs,
211), 8.66 (m 111), 8.14 (m 211), 8.00 (in, 211), 7.83 (m 111), 6.82 (m
111), 4.59 (s, 211), 3.06 (in, 411), 2.36 (m411), 2.21 (s, 311), 1.64 (bs,
611). A22MLBO8 'H NMR (400 MHz, DMBO-d6): 8 12.41 (bs, 111), 11.06 (bs,
111), 8.50-7.60 (m 711), 4.64 (s 211), 3.07 (m 411), 2.35 (m 411),2.18
(s, 311),1.66 (bs, 611). WD 2004/ 056827 PCT/ EP2003/ 050942 85 A23MLBOS ' H
NVR (400 MHz, DMBO-d6): 8 12.45 (bs, 111), 11.05 (bs, 111), 8.66 (bs, 111),

Zgi EE ?f)lj 7i6655((b(s,&11;,)12h384 4‘531 G, 230 @ﬂ’4 ll\%@%%lc%egmsﬁé) 02
(bs, 111), 8.80 (s, 1(%4&)7%8("(% 61!36 90 (bs 111), 4.42 (s, 211),
4.31 (fAISNEBOA= 5. 73 FENMA. mmmwrsm 31384 ALE G TFAgHs, 311, 2.20
(s, 3H1, 1.59 (s, 61- 2.02 (bs

I1i), 8.83 (s, 111), 7()“3110(%151%5@ 576?@9‘&013‘%33@4%19 291(E22Pi75240211), 4.33 (d,
211 J g 5.85 Hz), 3. 0w BH), .24 jm, 28,241 (oJBH)AER) (m, )] 9.0 &, 3E8M.891.|59 (s, 611).

A26MLBB ' H NVR (400 Itz O d6): 8 12.00 (bs, 111), 8.65 (s, |111), 6.54
(m  111), 4.41 (s, 21"k 02 (m 611), 2.34 (in, 411), 2 20 (4, 311), 1.58
(s, 61IR3MIBA3 (M 2THNMVR. ﬂﬁM}EzDBMds AAZN0 BRJL H dvhiz, DMSO- db) :

D1y 2k 60 tm Tah) - sy B@Sli%ﬂ@ 45 e ;’8%%9@ 295 é’hz %nﬁ% S
411), 2.20 (s, 311), [i2.Blx(SH), 684 )m, 2H), 1.66 (m, 4H), 1.01 (, 3H), 0.89 (m, 2H),
AOIM2B05 H NMR (400 MHz, DMSO-dg):  12.25 (bs, 1H), 11.00 (s, 1H), 8.11
(m, 2H), 7.36 (m, 2H), 4.92 (s, 2H), 3.00 (m, 25), 2.4 (m, 1H), 2.24
(m, 4H), 1.6 (m, 5H), 0.89 (m, 2H), 0.38 (m, 4H).

AO6M2B05 TH NMR (400 MHz, DMSO-dg): 5 12.3 (bs, 1H), 11.06 (s, 1H), 8.05
' (m, 2H), 7.6 (m, 2H), 4.92 (s, 2H), 3.00 (o, 2H), 2.4 (m, 1H), 2.24
(m, 4H), 1.62 (m, SH), 0.89 (m, 2H), 0.39 (m, 4H).

AOTM2B05 TH NMR (400 MHz, DMSO-d¢): 6 12.3 (bs, 1H), 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).

AOIM2B06.HCI H NMR (400 MHz, DMSO-de): § 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, J/=8.84 Hz, 2 H) 8.10 (dd, /=8.96, 5.43 Hz, 2 H) 8.35 (m, 1 H) 8.65
(d, /=9.88 Hz, 1 H) 11.00 (5, 1 H) 12.52 (s, 1 H)

AO01M2B47 TH NMR. (400 MHz, DMSO-dg): 5 ppm 1.01 (m, 2 H) 2.18 (5, 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 (1, 2 H) 7.98 (m, 2 K) 10.93 (s, 1 H) 12,27 (5, 1 H)

A48M2B53 'H NMR (400 MHz, DMSO-dg): 8 ppm 1.13 (m, 2 H) 2.29 (m, 2 H)
3.72 (s, 2 H) 443 (5, 2 H) 7.18 (m, 2 H) 7.38 (m, 1 H) 7.45 {(m, 3 1)
7.71 (m, 1 H) 7.80 (m, 3 H) 10.79 (s, 1 H) 12.23 {5, 1 H)




AO1IM BO9 'H NMR (400 MHz, DMBO-d6): 8 12.37 (bs, 111), 10.88 (s, 111), 8.04
(m 2100 2004B8682M 211), 4.51 (bs, 211), 2.97 (m 411PCT/EPZB30H92 611),
1.50 (m 611). AO6M B09 'H NVR (400 MHz, DMBO-d6): S 12.44 (bs, 111), 10.98
(s, 111), 8.01 (d, 2H J=8.3Hz), 7.58(d, 2H, J=8. 3Hz), 4. 57(bs, 21), 3. 00(m 411),
1.63 (bs, 611), 1.54 (m 611). AO MLB10 'H NVR (400 Mz, DVBO-d6): 8 12.41
(bs, 111), 10.89 (s, 111), 8.04 (m 211), 7.30 (m 211), 4.56 (bs, 211),
3.59 (m 411), 3.01 (m 411), 1.61 (bs, 611). AO MBI11 '11 NVR (400 Mz,
DMSO-4): 8 12.52 (bs, 111), 10.91 (s, 111), 8.07 (m 211), 7.35 (m 211),
4.54 (bs, 211), 3.33 (m 211), 2.63 (m 211), 1.63 (in, 811), 1.49 (m
111), 1.15 (m 211), 0.94 (d, 3H, J = 6.5 Hz). A13MBI | 'H NMR (400 Mz,
DVSO- d6): 8 12.23 (bs, 111), 10.19 (s, 111), 4.50 (s, 211), 3.33 (m 311),
2.62 (m 211), 2.4-1.4 (m 1511), 1.15 (m 211), 0.95 (d, 311, J = 6.58
Hz). AL4MIBI1 'H NMR (400 MHz, DVBO-d6): 8 12.23 (bs, 111), 10.63 (s, 111),
4.43 (s, WD 2004/ 056827 PCT/ EP2003/ 050942 86 211), 3.33 (m 211), 2.61 (m
213), 1.9-1.4 (m 1011), 1.11 (m 211), 0.95 (d, 311, J = 6.58 Hz), 0.77
(m 411). AL4MLB12 'H NMR (400 MHz, DMBO-d6): 8 12.23 (bs, 111), 10.64 (s,

1H), 4.43 (s, 311), 3.33 (m ¢11). 260 (in, 211), 1.59 (m 1011), 1.11 (m
211), 0.78 (m 411). AO wsls—%émoo Mz, DVBO-d6): S 12.42 (bs, 111),

10. 91 (N-{6,6-Uineth3-5c[Gi-shethylpPedayin-17yIR 8 bonyl]-24,5,6-tetdallydrg bs, 211), 4.35 (bs,

111 1.75-1. 05 1311). AO2MRBO8 ' H NMR
(402) Mﬁ%‘ﬁ%@i‘@é’@?@%ﬂ&% &Lﬁdf) 11. 02 (s,(rlnM s (m  211), 7.57
(m 21170 a solition pfsiphaagenp (195, MO@MQSG@WMM(MM)W Mbs 311), 1.91
([ Sl ¥ sl A i 518
(m ~ 4119lpyrszo 2 &9@1%( 19g, 135 gpoglyin Q\GBIS/IZBOS H NVR (400
Mz, D“@ﬁ%@e@)byﬁN@mgﬁo m’(lll )(760Ls; 99 Gxﬁnoljsl‘@eqlsAﬂ& (WBurs, #11), 7.59 (m

211) , 4.70 (bs, 2 411'%1 29 tbs 311),
solution of N-me ylpxperamnc {195 ].l.l, 1.72 mmol, 1.5 and dnsopropylethylamme

10 (300 pl, 1.72 mmol, 1.5 eq) in DCM (8 mf) was added. The reaction was stirred overnight
at room temperature (TLC: CH,CL/MeOH 90/10). The solution was washed with brine,
the organic phase was dried over sodium sulfate and concentrated. The residue was
dissolved in methanol (16 ml), treated with TEA (1.6 ml, 11.5 mmol, 10 eq) and stirred
overnight at room temperature, {TLC: CH>CL/MeOH 90/10). After evaporation, the solid

15 was purified by flash chromatography (eluent: CH2Cl/MeOH 90/10). The solid was
treated with diisopropylether and filtered to afford 0.294 g of the title compound in 64%
yield.

ESIMS: m/z 401 (ME+);
TH NMR (400 MHz, DMSO-dg): § 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, 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+);

25  THNMR (400 MHz, DMSO-ds): 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



1.92 (m 211), 0.89 (m M AO7M2BO8 ' HNMR (400 Mz, DVBO-d6): 612.24 (bs,
111), 1IWOR0040568271), 8.19 (ID, 211), 7.89 (m 211), XPCTERMSOS®IL), 3.14

(111, 411), 2.41 (m 411), 2.26 (bs, 311), 1.92 (m 211), 0.98 (m 211). A
OW2B08 H NMR (400 MHz, DMBO-d6): 512.18 (bs, 111), 10.98 (s, 111), 8.11 (in,
111), 7.87 (n4 M 7.21 (111, 111), 4.66 (bs, 21]), 3.13 (in, 411), 2.37 (m

411), 2.23 (bs, 311), 1.91 (in, 211), 0.97 (m 211). A14M2BO8 'H NWR (400
MHz, DMSO d6): 611.98 (bs,111), 10.66 (s, 1H), 4.56 (bs, 211), 3.10 (m
411), 2.34 (m 411), 2.21 (bs, 311), 1.87 (m 211), 1.86 (m 111), 0.92 (m
211), 0.82 (m 411). A17MRBO8 'H NVR (400 MHz, DMBO-d6): 8 12.17 (bs, 111),
10.95 (s, 111), 7.79 (m 111), 7.62 (bs,1H), 7.51 (m 1H), 7.45 (m 211),
7.27 (m 111), 7.20 (m 11D, 7.09 (m 211), 4.66 (bs, 211), 3.12 (m 411),
2.35 (m 413), 2.21 (s, 3M 1.90 (m 211), 0.98 (m 213). WD 2004/ 056827
PCT/ EP2003/ 050942 87 A18MR2B08 1HBNMR (400 MHz, DMBO-46): S 12.17
(bs,1H),11.00 (s, IM 7.97 (bs, 1H), 7.94 (m111), 7.42 (m 711), 4.67 (bs,
21), 3.11 (m 411), 2.32 (in, 411), 2.20 (s, 311), 1.90 (m 211), 0.98 (m
2H) . Al $XBBEBNHGPRnéAFIS-(thiFrroBlib@-yihthylpigetidine-1dagbonii1,4,510. 77 (s, 111),

; g% E b&"ﬂ‘]ﬁfg’*”"ﬁ“’fg’ @“ﬂﬁ% ”“%"’56‘“{‘%‘%’ %’Z‘ifoﬁ‘}"‘ x 86( ?rsn glf)l) BA%JZ I\/(IZ 50 94'H) H NVR
(400 MHa, DNBGed6)of SM[Z-(&ﬁminm&ﬂIMpeﬁ@n@Bc:(rmyﬂ 5 5)diméh@2,4(506- 211), 7.36
(m 211t 5o il il 6o G o7 b, Y1 10705 (o
111) 5 8d1619m(1|mtane 29211, 0. 7m®ble$)mnd NalPOs 07 thg( 'bmmolbé):ln) absBmﬁ}tt(aml 41 1), 3.12 (m
612 15 fioand Py febiton gdo R0tk Ty iy iy ickacy offn Wty Sl R ) 20500
211), 38(!13&104 was evaparyted. The Besidng wasltaken up vgth dichjoraadetane/MEOBIOE) 211), 1.50 ( m
111), 1a.n112wz(téﬂ tl?elsmepenﬁong Bothildd fdeldd and the organic layer was evaporated to
dryness, The residuve was purified by flash chromatography  with
10 dichloromethane/MeOH/30% NH;OHaq (95/5/0.5). The product was obtained in 20%
yield (71 mg).
The compound was dissolved in methanol (3 ml), a solution of 4N HCI in dioxane (40 pl,
0.16 mmoles) was added and then the solution was evaporated. The solid obtained was
triturated in ether to give the title hydrochloride salt as a white powder.
15 ESIMS: m/z 485 (MH+);
1TH NMR (400 MHz, DMSO-D6) 6 ppm 1.24 (m, 2 H) 1.63 (5, 6 H) 1.92 (m, 7 H) 2.67 (1,
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 {5, 2 H) 7.59
(d, /~8.54 Hz, 2 H) 8.01 (d, /~8.66 Hz, 2 H) 9.49 (5, 1 H) 11.02 (s, 1 H) 12.50 (s, 1 H)
By working in analogous manner and by using the proper starting material and any suitable
20  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

A03MIBO08.HCI | *H NMR (400 MHz, DMSO-dg): & 1.65 (d, /=9.15 Hz, 6 H) 2.84 (d, /3.17
Hz, 3 H) 3.06 (s, 4 H) 3.58 (5, 4 H) 4.62 (5, 2 H) 7.61 (m, 1 H} 7.91 (m, 1 H)
8.07 (m, 1 H)9.98 (s, 1 H) 11.08 (s, 1 H) 12.61 {5, 1 B)

A04M1B03 TH NMR (400 MHz, DMSO-d): § 12.44 (bs, 1H), 10.85 (s, 1H), 7.74 (m,
1H), 7.18 (m, 1H), 7.20 (5, 1H), 4.59 (bs, 2H), 3.06 (m, 4H), 2.38 (m, 4H),
2.22 (bs, 3H), 1.64 (bs, 6H).




AO1MPB12 HNMR (400 MHz, DVBO-d6): S 11.88 (bs, 111), 10.93 (s, 111), 8.08
(m  211WO0 2P0@B6§2T, 211), 4.66 (bs, 211), 3.54 (m 211PCTAER2B30SM2311)
2.65 (m 211), 1.87 (in, 211), 1.66 (m 211), 1.50 (in, 111), 1.12 (m
211), 0.94 (m 211). AO M2B13 'H NMR (400 MHz, DMBO-d6): S 11.33 (bs, IM
10.93 (s, 111), 8.08 (m 211), 7.36 (m 211), 4.65 (bs, 211), 3.54 (m
211), 3.45 (in, 311), 2.65 (m 211), 1.87 (in, 2M 1.66 (m 2M 1.50 (m
1H), 1.40 (m 211), 1.12 (m 211), 0.95 (m 211). A48MLBO8 1HNMR (400 Mz,
DMBO-d6): S 1.55 (s, 611), 2.19 (s, 311), 2.35 (m 411), 2.98 (m 411),
3.75 (s, 211), 4.44 (s, 211), 7.5 (m 311), 7.75 (s, 111), .7.85 (m 311),
10.7 (bs, IH), 12.5 (bs, IM A30ML BO8 | H NVR (400 Mz, DVMSO-d6): S 1.63 (s,
611), 2.20 (s, 311), 2.36 (m 411), 3.06 (m 411), 4.57 (s, 211), 7.51 (m
211), 7.60 (m 111), 7.99 (m 2H), 10.89 (bs, 111), 12.42 (bs, 111).
A38M2BO8 ' H NMVR (400 MHz, DVBO d6f4 8 0.96 (m 211), 1.91 (bs, 211), 2.23
(bs, WD 2004/ 056827 PCT/ EP2003/ 050942 88 311), 2.37 (bs, 411), 3.13 (bs,
411), 3.86 (s, 611), 4.69 (s, 211), 7.07 (s, 111), 7.66 (bs, 211), 10.76

. 11 )06MIB084 .64 (s,
éil), 2}20 y 3(1ﬂ>$HN1\tﬂ(()406 , BSO-&): %4&4@94%4'112 @Ylgg @0162&11 ;. 7.(%

1

(in, IM 7.96 (m1 111}75803: 'ﬂ)ﬁﬁ&&%}é@?@ﬂmﬂ (m, #R),225((s, 30,  12. 50
(bs, 111). AOAMLBL1.64 ths (400 MHz, DMBO-d6): S 1.16 (m 211),1}(4-1.75

(m 9% 62 (m 1) 2 m_411) A4 46 (¢ IM_4.56 (hs 211)) 7.2 (m

211), 7A%"”E}?‘?§111 rﬁ%é@”@@%%‘jﬂi?%“%@% TH) Uak$164 BD2819KAR (400 Mz,
DVBO-d6) : 5 1.17 (pm, 24430 Hi), 5§8§1W2}L:!IL1'3801-’E 6@60(@ H?Jalds(milﬁﬁﬁsén 211),

2.62 (M 211), 3.3 211), 7. of (m 211),
10.92 (s, 111), 1% %%4?%’52232]@(%@ 1;&3 &g 1HNI\/R(400 MHz, DVBO-d6): 8 12.25

bs, 1IAJ2MIER87 (%7 311), 4.4
Ebs, 2L1§, 1533 (5 Hm 4031\%75101303«}%1254@&(% id\éz(% %Fhﬂ(s, 2H§, A

(m 2M 1.67 {s, ﬁﬁﬁ} 5 03(’52““@ r¥£34m4ﬂ)s12%(§(&(% 2. 121$)2H 1, {73 I@OHﬁi Y
(m, 1E), 1.59 (s, 6H), 0.92 (d, 6H, ] = 6,59 Hz).

AT3MIB0S | 'H NMR (400 MHz, DMSO-dg): 8 12.23 (bs, 1H), 10.22 (5, 1H), 4.50 (bs,

2H), 3.32 (m, 1H), 3.04 (m, 4H), 235 (m, 4H), 2.21 (s, 3H), 1.91-1.8 (m,

6H), 1.59 (bs, 6ED).

A14MIB0S | 'H NMR (400 MHz, DMSO-de): & 12.23 (bs, 1H), 10.66 (s, 1H), 4.44 (bs,

2H), 3.02 (m, 4H), 233 (m, 4H), 2.19 (5, 3H), 1.82 (m, 1H), 1.59 (bs, 6H),

0.78 (m, 4H),

AI6MIBO8 | 'H NMR (400 Mz, DMSO-d): 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 (5, 3D,

1.64 (bs, 6H),

AI7MIBO8 | H NMR (400 MiLz, DMSO-de): 5 12.44 (bs, 1H), 10.94 (5, 1), 7.78 (mn,

1H), 7.61 (bs, 1H), 7.51 (m, 1H), 7.45 (m, 2H), 7.20 (x, 2H), 7.09 (m, 2H),

4.55 (bs, 2H), 3.06 (o0, 4H), 2.40 (m, 4H), 2.24 (bs, 3H), 1.63 (bs, 6H).

AISMIBOS | 'H NMR (400 MHz, DMSO-de): 6 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 (o, 4H), 2.28 (bs,

3H), 1.63 (bs, 6H).

A2IMIB08 | "H NMR (400 MHz, DMSO-dg):  12.44 (bs, 1H), 10.95 (bs, 2H), 8.6 (m,

1H), 8.14 (m, 2H), 8.00 (m, 2H), 7.83 (m, 1K), 6.82 (m, 18D, 4.59 (5, 2H),

3.06 (m, 4H), 2.36 (m, 4H), 2.21 (s, 3H), 1.64 (bs, 6H),

A22MIB0S | "H NMR (400 MHz, DMSO-de): 5 12.41 (bs, 1H), 11.06 (bs, 1HD, 8.50-7.60

(m, TH), 4.64 (s, 2H), 3.07 (m, 4H), 2.35 (m, 4H),2.18 (s, 3H),1.66 (bs, 6H).

,——




A30M B13 ' HNMR (400 MHz, DMBO-d6): 8 7.99 (m 213), 7.59 (in, IH, 7.51 (m
211), AVGON@loses2211), 4.35 (t, 111), 3.46 (m 411), 2POVEPM03/0%832
1.45-1.95 (m 1111), 1.17 (m 211). A23MLB13 ' HNMR (400 MHz, DMBO-d6): S
12.45 (bs, 11)), 11.02 (s, 111), 8.67 (s, 111), 8.07 (in, 411), 7.65 (m
211), 4.61 (bs, 213), 4.35 (t, 111), 3.46 (m 411), 2.63 (n3,211),1.45-1.85
(m 88), 1.52 (m 111), 1.42 (m 2M 1.18 (m 211). Al 4MIJB13 ' HNMR (400 Mz,
DVSO-d6): 8 12.23 (bs, 111), 10.64 (s, 111), 4.42 (bs, 211), 4.35 (t, 111),
3.47 (m 211), 3.33 (in, 211), 2.56 (m 211), 1.82 (in, 111), 1.65 (m
213), 1.59 (s, 611), 1.52 (m IH),1.4 (m 211), 1.12 (m 211), 0.78 (m
411). A04M B13 ' HNMR (400 MHz, DMBO-d6): S 12.43 (bs, IM 10.84 (s, 11), 7.76
(in, 111), 7.38 (m 111), 7.2 (m 111), 4.56 (bs, 211), 4.34 (t, 111), 3.45
(m 211), 3.33 (m 211), 2.56 (m 211),1.75-1.55 (m 811), 1.53 (m 111),
1.40 (m 211), 1.15 (m 2H). WD 2004/ 056827 PCT/ EP2003/ 050942 89 AL6MLB 13
*H NMR (400 MHz, DMBO-cis): 5 12.45 (bs, 111), 11.02 (s, 111), 8.12(m
211), 7.51 (m 211), 4.56 (bs, 211), 4.35 (t, 111), 3.48-320 (m 411), 2.61
(m  EDMisee 1 DEio a e (T A1) o ga (b s oLl 0 1))
S, , ) S t, ,
3.44 (m 411), 2. @D(%rPR)EE’f‘}S 71657‘631 4?%‘ 2H13é)7((ﬂs4f{b%f7(ms14f§zﬁ(m 111) .
1.39 (m 21D, 1. 1F24nG, #9165 38, B13 ' HNMR (400 Mz, DVSO-d6): BI.15 (m
211) 1-46-fg £4 51 Y1 59 (s 611)1 68 (nB3,2 H 1.79
(m 1 ARG ﬁwﬁ%mﬂhﬁwlsr A DTTIA TENT NG 211) 3.24
211) 10) 10 (s, LI kR (400 A, "DNSG, dB) - S 1. 16
. S, 2 . .
(m 21{1)1.40 (q, - %fﬁi&%%ﬁi@%%&ésﬁénm%l 1.64 (s, 611)1.69 (d,
. F- - 12| 855MiB08 211) 1 NMR mﬁﬂ*bhﬁo@ (8112 ng , 8.83 (s, lH),731 (m,
. X11. 88Hz, 2H) 3. 47( %%4 35(1, (1173} {m|111) 7.83
(d, .F=1.46 Hz, | E!}? s, 8D, ésség)ﬁ?-‘"ﬂﬁlgﬁgé 33418%”1‘9) LY
(m, 4H), 2.19 (s, 3H), 1.59 (s, 6H).
A26MIB08 | TH NMR (400 MHz, DMSO-dg): 5 12.00 (bs, 1H), 8.65 (s, 1H), 6.54 (m,
1H), 4.41 (s, 2H), 3.02 (m, 6H), 2.34 (m, 4H), 2.20 (s, 3H), 1.58 (s, 6H),
1.43 (m, 2H), 0.88 (t, 3H).
A2TMIB08 . | 'H NMR (400 MHz, DMSO-dg): 8 12.22 (bs, 1H), 9.16 (s, 2H), 7.46 (m,
1H), 7.33 (m, 1H), 7.13 (m, 1H), 6.80 (m, 1H), 6.99 (bs, 1H), 4.48 (s, 2H),
3,05 (m, 4H), 2.35 (m, 4H), 2.20 (5, 3H), 1.61 5, 6H)
AOIMIBO9 | 'H NMR (400 MHz, DMSO-de): & 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).
AOGMIB09 | 'H NMR (400 MHz, DMSO-de): 6 12.44 (bs, 1H), 10.98 (s, 1H), 8.01 (d,
2H, J = 8.3 Hz), 7.58 (4, 2H, I = 8.3 Hz), 4.57 (bs, 2H), 3.00 (m, 4H), 1.63
(bs, 6H), 1.54 (m, 6H).
AOIMIBI0O | 'H NMR (400 MHz, DMSO-de): 5 12.41 (bs, 1H), 10.89 (s, 1H), 8.04 (m,
2H), 7.30 (m, 2H), 4.56 (bs, 2HD), 3.59 (m, 4H), 3.01 (m, 4H), 1.61 (bs, 6H).
AOIMIBI1 TH NMR (400 MHz, DMSO-do): 8 12.52 (bs, 1H), 10.91 (s, 18, 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, T = 6.5 Hz).
AI3MIB11 | 'H NMR (400 MHz, DMSO-dg): 5 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 (4,
3H, ] = 6.58 Hz).
A1AMIBI1 I NMR (400 MHz, DMSO-dgy: 5 12.23 (bs, 1H), 10.63 (s, 1H), 4.43 (s,




H7,2 R) 8.65 (d, .2.44 Hz, | H 10.94 (s, 111) 12.43 (s, | H A25MLB13 ' HNMR
(400 MHZWODNB®SE®y: 5 12.02 (bs, 111), 8.82 (bs, 111), PTTZEPRM3/05841), 7.0
(bs, 111), 4.40 (s, 211), 4.33 (m 311), 3.45 (m 211), 3.33 (m 211), 2.59
(in, 211), 1.66 (m 211), 1.57 (m 711), 1.40 (m 211), 1.13 (m 211). A27ML
B13 'H NVR (400 Mz, DVBO-d6): 8 12.20 (bs,111), 9.02 (bs, 111), 7.45 (m
111), 7.31 (m 111), 7.12 (m 111), 6.81 (m 111), 4.47 (bs, 211), 4.34 (t,
IH), 3.46 (m 211), 3.32 (m 211), 2.62 (m 211), 1.66 (m 211), 1.58 (m
7M 1.40 (m 211), 1.15 (m 211). A24M B13 'H NMR (400 MHz, DMBO-d6): S
12.03 (bs, 111), 8.79 (bs, 111), 7.24 (m 111), 7.18 (m 311), 6.92 (bs,
IH), 4.39 (bs, 211), 4.35 (t, 111), 4.31 (m 211), 3.46 (m 211), 3.33 (m
211), 2.56 (m 211), 2.3 (s, 311), 1.65 (m=211), 1.58 (m 711), 1.40 (m
211), 1.13 (m 211). A26M B13 'H NMR (400 MHz, DMBO-d6): S 11.99 (bs, 113),
8.66 (bs, 111), 6.56 (bs, 111), 4638 (bs, 211), 4.35 (t, 111), 3.46 (m
211), 3.32 (in, 211), 3.05 (m 211), WD 2004/ 056827 PCTI EP2003/ 050942 90
2.56 (m 211), 1.66 (m 211) 1.57 (m 7M 1.46 (m 411), 1.14 (in, 211),
0.88 (T

: ' 2HY2.60 4020 11.9-1 P 2 d, fr6.46
Hz, 6 H 1.12 (in, mll (ﬂPfPI)UO@ (cL@'

1.67 (¢, J=14.51 él?%ﬁ‘}z)ﬂ%?%iﬁbg 52(37 )2 6 9é Eé 1159 (s, 6 H)

2H) 2. 60AIIMIBE. 38 ASONZ 46 (s, 211
15? 30 (s, 1ml1) 12, r’!l{%lﬂﬁ ‘%Mﬁﬂm Sm‘ “?ﬁﬁ > 11351d84t§11ﬂ4lzi§é§ S |(opm 1. 1%3

1)1.40 (q, J 3H) égﬁl@a‘“@ 2. @‘b(miZ@sl ?%msiﬁﬂ)ﬂlh(ﬂwﬂwnémﬁ 68
(d,.=12 A@PMHZLTZ H)'Hmiaido "MHz, DMS$0L 12421?6& 11‘1)7%9(1Ct%,1 Efos%ﬁ iz, 211)

3. 46 4. 3¢ 11§ 8.72 Hz, |
o 5" 3@@%&&) 3.46 (m, 4H), 2.65 ((m, 2H),

A=

H 7.97 (d, J=6. 1( Zf%’f%myﬂﬁsfbﬁﬁr&
111) 8. 36(s, 1H) 11. 33675, 1l0sh23#9( S  18) AOM B27 1H NVR (400 Miz, DVBO-d6): 8
ppm 0. 1.38 (m__ 211} 161 (s 6811 13 0 (m 2

H, 4. 41\0%1}#3% H) . E%%“B@W@l@hﬂsﬁ-@iﬁé%ﬁﬂ@&m 1182 G61H)n]8668) , |10. 86 (s, 1
12,99 (s, 111) | 00 RRrb MY, 64951t B0 i, B2, 7§ (M 2 H,
0.86 (4, 3 H), 1.37

(ms 2H), 0.97 (m, 2H).

A04M2B08 "H NMR (400 MHz, DMSO-dg): 5 12.16 (bs, 1H), 10.84 (5, 1H), 7.76 (m,
3H), 4.69 (bs, 2H), 3.12 (m, 4H), 2.35 (m, 4H), 2.21 {bs, 3H), 1.90 (m, 2H),
0.97 (m, 2H),

A06M2B08 TH NMR (400 MHz, DMSO-dg): 5 12.20 (bs, 1H), 11.00 (s, 1H), 8.02 (m,
2H), 7.59 (m, 2H), 4.70 (bs, 2H), 3.15 (m, 4H), 2.51 (m, 4H), 2.29 (bs, 3K,
1.92 (m, 2H), 0.89 (m, 2H).

A07M2B08 'H NMR (400 MHz, DMSO-dg): 8 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-dg): 5 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).

A14M2B08 "H NMR (400 MHz, DMSO-de): 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).

A17M2B08 'H NMR (400 MHz, DMSO-dg): 8 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},




2 H), 1.38 (m 211), 2.06 (m 2 H, 3.0 (m 2 H), 4.41 (m 2 11), 5.98 (bs,1
11), 7.31 (m 2 H), 8.05 (m 2 H, 10.86 (s, 1 H 12.38 (s, | H). AO MB28
1H NVR (WOGOME682D\VEO- d6): 8 ppm 1.00 (t, 3 H), 1.62 (ECTEPN30MU (m 2
H, 4.42 (m 213), 6.01(bs,113), 7.30 (m 211), 8.07 (m 211), 10.85 (s, 1
11)12.38 (s, | 11). A55M B28 H NMR (400 MHz, DMBO-d6): 6 ppm 1.00 (t, 3 H),
1.49 (d, J=7.50 Hz, 3 H, 1.55 (s, 3 H), 1.58 (s, 3 H, 3.01 (m 2 H, 4.04
(qp 1 H, 4.34 (m 2 H, 5.99 (bs, 111), 7.48 (m 3 H), 7.87 (m 411),
10.61 (s, 1 H 12.23 (s, 111). A01IM2B28 1H NMR (400 MHz, DVMSO-d6): 8 ppm
0.78 (m 211), 0.99 (in, 311), 2.06 (m 2 B), 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 (s,111)12.09 (s, | H).
A48MRB28 1H NVR (400 MHz, DVMSO-d6): 8 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. 5(s, 211), 5.68 (bs,1B), 6.06
(bs, | H), 7.4-8.0 (m 71,10.70 (s, | H). WD 2004/ 056827 PCTI EP2003/ 050942
91 AOIM B49 ' HNMR (400 MHz, DVBO-@B): S ppm 1.06 (d, J=6.55 Hz, 6 H), 1.61
(s, 6 H, 3.78 (m 1 H, 441 (m 2 H, 566 (ml1H, 7.31 (m 2 H, 8.06
(m2 H, 10.85 (s, 111) 12.39 (s, 1 H). A48MLB49 H NVR (400 MHz, DVSO d6):
S ppm 1AOSMZRDZ J ﬂfsm(wanmz DM§©-dG)S$12317(bﬁ,lHﬁl?60(smH);L7¢'D(bs P9 (m 2 H),

(m 3H) | 10, 7%, 1 13 33 En iy, TazimnpBiboriy mﬁaiwwsmﬁ%e . 8 ppm

0. 81 En 2 M), L. 09200, 31 90 G 26, 096 (iR, 2.09 (m 2 H), 3.74 (In |1H)Hj

. A—2—1h Ly yn] 1.0-—g2 S,

11. 76 g‘,lgﬂz-’;“sm % %@W%bmﬁ%@w%?@p@f Hm 12 1), 1.63
(s, 6 H, 173 (mﬁw(mm%dmmw%@s,@mcm13;4%)237(&341(031 2 H, 4.56

LR e e sl G R
2H), 11 ABINZB092 HJ 'H SiMRL(40d Mz 2DMB0-H )81 18 (b} 18, 10.83 BHEHB.09 (b)) , | 2. 7

H, 398 (m 2 1)1 08 S 46t 2m), 4.65 (bs, 250, 3.08 (oo, 4HD), 1.87 (e, 25D, 1.53 (m, 680,
0.96 (m, 2H).

AOIMZBI0 | 'H NMR (400 MFz, DMSO-dg): 5 12.10 (bs, 1), 10.95 (s, 1H), 8.09 (m,
2H), 7.34 (m, 2H), 4.70 (bs, 28), 3.62 (m, 4H), 3.12 (xm, 4H), 1.93 (m, 250,
0.96 (m, 2H).

AOIMZBII | 'HNMR (400 MEz, DMSO-dg): 8 12.15 (bs, 1H), 1093 (s, 1H), 8.09 (m,
2H), 7.36 (m, 2H), 4.65 (bs, 28D, 3.54 (m, 2ED), 2.65 (m, 28), 1.87 (m, 2H),
1.61 (m, 280), 1.50 (m, 1H), 112 (m, 2H), 0.94 (m, SH).

AOIM2BI2 | 'H NMR (400 MHz, DMSO-dg): 5 1.8 (bs, 1H), 10.93 (5, 1H), 8.08 (m,
2H), 7.36 (m, 210), 4.6 (bs, 2E), 3.54 (m, 2H), 3.45 (m, 3H), 2.65 (m, 25),
1.87 (m, 280, 1.66 (m, 2H), 1.50 (m, 1£), 1.12 (m, 2H), 0.94 (m, 2H).
AOIMZBI3 | THINMR (400 MELz, DMSO-dg): 5 1133 (bs, 1H), 10.93 (s, 1H), 8.08 (m,
2H), 7.36 (m, 2ED), 4.65 (bs, 2H), 3.54 (o, 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).

A4SMIBOS | TH NMR (400 MEiz, DMSO-de): 3 1.55 (5, 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), 107 (bs, 1H), 12.5 (bs, LED).

ASOMIBOS | EINMR (400 MELz, DMSO-de): 5 1.63 (5, 6H), 2.20 (5, 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, 1HD), 12.42 (bs, 1H).

ASGMOE0S | ELNMR (400 MELz, DMSO-de): 5 0.96 (m, 2H), 1.91 (bs, 2H), 2.23 (bs,




2 H, 6.75 (s, | H, 7.28 (s, I H, 7.35 (m 2 H, 810 (m 2 H,10.98 (s, 1
H  12. MOQ804/0568 Exanpl e 21 Several conpounds of thePCHERRQ03H509F f or nul a
(I's) and (I b), being prepared as fornerly 5 reported, were al so

characteri sed by neans of HPLC/ Mass techni ques, hence through retention
time (r.t.) and Mass [ MtH +' The operative conditions are reported bel ow
HPLC/ M5 Met hod 1 The HPLC equi pnent consisted of a Waters 2790 BPLC system
equi pped with a 996 |0 Waters PDA detector and M cromass nod. ZQ single
guadr upol e mass spectroneter, equipped with an electrospray (BSI) ion
source. Instrunment control, data acquisition and data processing were
provided by MIIlennium4.0 and MassLynx 3.5 software. WO 2004/ 056827

PCT/ EP2003/ 050942 92 HPLC was carried out at 25C at a flowrate of 1 mi/mn
using a RP18 Waters X Terra (4,6 x 50 mm 3.5 pm colum. Mobile phase A
was amoni um acetate 5 mM buffer ¢pH 5.5 wth acetic acid/acetonitrile
95:5), and Mobil e phase B was H20/acetonitrile (5:95); the gradient was
from10 to 90% B in 8 mnutes then hold 90% B 2 m nutes. The injection 5

vol une| was 10 [. [3i), 2B% s SHD3 13(bY, 6H), 3/86 (spfID] 46%(E, 3H), TORE,HHY,e apd in

Fenper ht ur o was. 10060 Crard 08 5,82 HIBE B2 %" e "t ange fron 100t o 800
2790 HPLC. System baut oo witr 4. 9050 1 “‘“‘*‘3‘9’“‘“@?“‘" o (G M bromass moo.
ZQ singl e quadr up{)?«ﬁé ﬁ’ggg) gﬂé&sr @%e?yemsﬁfq 955&»&?@» Ete'ﬁ ﬁ}fgggé% pbspray (ESI )
lon soprce. | nst r Llm);lll ZHa,tllH)J 12. Sd@isalmcqw SI tion and data processi ng \(/jver et
Bt 25l APREI G T AT o M 2T IE e e e P4 6 15 x 50
nm 3.5 pm col um12Hj}/b.b$ (0%, 4BH,S46 (K\1HR8.56 (B2, M0 @G RHRTTS dmyubhouf fer (pH 5.5
(505 [ 1 he gr ad] M4 GelEDrPaREARY 6 50 B in 4 hin then hold S0f6B 1
m nut e{ ADIMIBIA) ec{ FONMROUOO MKz, DMSO-dg): § 1.17 (m, 2H), 1.51 (m, 1H), 1.63 (s, 6H),
1.66 (m, 2H), 2.62 (m, 2H), 3.32 (m, 4H), 4.54 (bs, 2H), 7.35 (m, 2H), 8.07
(m, 2H), 10.92 (s, 1H), 12.4 (bs, 1H).

A48M1B13 "H NMR (400 MHz, DMSO-d): 5 12.25 (bs, 1H), 10.7 (s, 1H), 7.85 (m, _
3H), 7.8 (s, 1H), 7.45 (m, 3H), 4.4 (bs, 2H), 4.3 (t, 1H), 3.75 (s, 2H), 3.44
(m, 4H), 2.65 (m, 2H), 1.70 (m, 2H), 1.67 (s, 6H), 1.52 (m, 1H), 1.39 (m,
2H), 1.15 (m, 2H).

A30M1B13 TH NMR (400 MHz, DMSO0-dg): 6 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).

A23M1BI13 "H NMR (400 MHz, DMSO-dg): 5 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 TH NMR (400 MHz, DMSO-d): § 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, 65}, 1.52 (m, 1H),1.4 (m, 2H), 1.12 (m, 2H), 0.78 (m,
4H).

A04MI1B13 *H NMR (400 MHz, DMSO-d): & 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).




was 10l .

node,

t he source

full scan,

The mass spectoneter was operated in positive and in negative ion
the capillary 20 voltage was set up at 2.5 KV,
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LePal

separation).

aut osanpl er (CTC Analytics) and a UV 6000LP PDA detect or
I nstrument contr ol

performed by using Xcali bur
roomtenperature at a

el ectrospray (ESI) ionization techn
The mass

equi pped

data acqui sition and processing
1.2 software.
I

flow rate of m /mn using

que with

25 spectroneter was directly

with an

(Ther no

wer e

HPLC anal ysis were carried out at
an RP C18 Waters X-Terra

colum (4.6x 50nm 3.5 pn). WD 2004/ 056827 PCT/ EP2003/ 050942 93 Mbile
phase A was ammoni um acetate 5 nM buffer (pH 5.5 with acetic acid):

acetonitrile
5.5 with acetic acid):

90: 10, and Mbobil e pliase B was anmoni um acetate 5 nM buffer

acetonitrile 10: 90;

(pH

the gradient was fromO to 100%

Bin 7 mnutes then hold 100% B for 2 mnutes before requilibration. Tota
LC ]Ei m;rgréa\gimsm n 'EIQNMRS 1260 MIzEDMBO )Y ® 1 24TEDIVER), 1501(5(?% % npﬁt‘ ]g:t : IOn was
per f or et ween Qn ener at ed under the|follow ng
condi tijons: ESI su%é&gslaﬁégﬁﬁéﬁﬁb%£§%33¥§éﬁg 4%%&ﬂ¢$ @Eﬁﬁerature 255C,
sheat h| gas nltrograHanmlmgpnaSHmre of 5.0 Bar. A full scan detegction node
(from 59=+4-6—-1000—au—y MSLNE . HB I nt ense
i on (nbw}ﬂ dd co g?fM ) = nm

HPLC/ Mp Met hod 4 I'Iag) &ll@;@s,sxg;em [CEL: 0| 3(4Akﬂ1,|zm)c,3a5ﬁz]9@m \1\070 bn,tmger mpst at ed

aut osampl er and di S“ﬁr@l g? ﬁﬁgg U\é_}ﬂgtl%cto 2487 and satin|interface,
ZQ nass$ spectronet (=, A 3@& AmtBhuct of waters|lnc.

Mljf og ;Ig(l)mmachwmmawm?ﬂmmn&smﬁ,lzm)tlmog@rrfslsamn@n 1% (T ﬁLNlD_) -
nod. is apr¢ st nc 0 e |liqui
handl ef M ni prep ngém Iﬂqgﬁgﬁp #ﬁ%ﬁ%aﬁﬁk§%%ﬂ@,Lﬁﬂ?31&ﬁ ﬁﬂgﬁ

Swi tzefl and. The ¢lh@ROG(@PHEF2.6DO12. Tz, D5 d. 20060 HS.F9qd,| ows The flow
rate was set at 1

T 475 Yz, 2 1) 3.47 (v, 2 H) 435 (m, 1 H) 4.49 (s, 2 H) 10.19 (5, 1 )
1222 (s, 1 H)

A21MI1BI3

TH NMR (400 MHz, DMSO-dg): 5 1.16 (m, 2 H) 1.40 (g, /~6.71 Hz, 2 H)
1.55 (m, 1 H) 1.64 (s, 6 H) 1.69 (d, J=12.80 Hz, 2 H) 2,62 (m, 2 H) 3.42 (d,
J=11.83 Hz, 2 H) 3.47 (m, 2 H) 4.35 (¢, /=5.12 Hz, 1 H) 4.58 (s, 2 H) 6.62
(m, 1 H) 7.83 (d, /=1.46 Hz, 1 H) 7.99 (d, J=9.39 Hz, 2 H) 8.15 (d, /<8.17
Hz, 2 H) 8.65 (d, J=<2.44 Hz, 1 H) 10.94 (s, 1 H) 12.43 (5, 1 H)

A25M1BI13

THNMR (400 MHz, DMSO-de): 5 12.02 (bs, 1H), 8.82 (bs, 1H), 7.3 (m,
5H), 7.0 (bs, 1H), 4.40 (s, 2H), 4.33 (m, 3E), 3.45 (m, 2H), 3.33 (m, 2H),
2.59 (m, 280), 1.66 (m, 2H), 1.57 (m, 7H), 1.40 (m, 2H), 1.13 (m, 2H).

A27M1B13

"H NMR (400 MHz, DMSO-ds): & 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 (1, 1H),
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).

A24M1B13

'H NMR (400 MHz, DMSO-d): 5 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).

A26MI1B13

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 (1, 1H), 3.46 (m, 2H), 3.32 (m, 2H), 3.05 (x, 2H),




Two nobi |l e phases (nobile phase A- 0.1%formc acid, nobile phase B: 0.1%
form c WDRMH0$682Et hanol ) were enployed to run in 10 mPETEMNINaN4Yr adi ent
from5 %B to 95 % B, 20 which was maintained for 2 min, and fol |l owed by
re-equilibration at 5% B for the next 3 mnutes. Run tine was 15 mn.
Injection volume 10 L, autosanpler tenperature 25C, detection wavel ength
220 nm As reported in the following table VI, sone other conpounds of
formula (Is) and (I b) were prepared, each identified through the

af orenenti oned A-MB coding system and farther 25 characterised through
HPLC/ Mass, according to the experinental conditions being above reported.
30 WD 2004/ 056827 PCT/ EP2003/ 050942 94 Table VI Conpound HPLC Method r.t.
(mn) [MH* AOIMB09 3 4.60 386.0 A01MB10 3 3.52 388.0 AOIMB11 1 5.55
400.5 A01IMB16 1 2.82 415.5 A01IMB18 1 3.06 455.5 AO1 ML B23 3 2.71 406.0
A01 ML B24 3 5.05 434.0 AO0O1M B2598 3.10 376.0 A01 M B26 3 2.80 362.1
A0OIM B29 1 4.00 431.5 A0O1 M B30 1 3.39 402.4 AOMB31 1 2.60 431.5 AO01
ML B32 3 6.07 430.0 AO0IMB33 3 3.67 416.0 A01M B35 1 3.66 402.4 A0l MLB36

1 2.70[401.5 AO1[bB6 Ba, 2H), 1466, Zi®21.97 (m, TH), 1.46 (m, 4H), 1.14 (m, 2H), 0.88
{t, 3H).

A12MI1B13 'H NMR (400 MHz, DMSO-dg): 5 ppm 0.92 (d, /=6.46 Hz, 6 H) 1.12 (m, 2
H) 1.39 (q, J/=6.58 Hz, 2 H) 1.54 (m, 1 H) 1.59 (s, 6 H) 1.67 (d, J/=14.51 Hz,
2 H) 2.06 (m, 1 H) 2.16 (d, J=6.95 Hz, 2 H) 2.60 (m, 2 H) 3.38 (m, 2 H) 3.46
(m, 2 H) 4.35 (t, J=5.12 Hz, 1 H) 4.46 (s, 2 H) 10.30 (s, 1 H) 12.23 (5, 1 H)
A54M1B13 "H NMR (400 MHz, DMSO-dg): § ppm 1.15 (m, 2 H) 1.40 (q, /=6.63 Hz, 2
H) 1.53 (m, 1 H) 1.64 (s, 6 H) 1.68 (d, /=12.93 Hz, 2 H) 2.62 (t, /=11.89 Hz,
2 H) 3.42 (d, /=11.22 Hz, 2 H) 3.46 (m, 2 H) 4.35 (t, /=4.88 Hz, 1 H) 4.57
(s,2H) 7.77 (t, J=8.72 Hz, 1 H) 7.97 (d, J=6.10 Hz, 1 H) 8.30 (d, /=7.68 Hz,
1H) 8.36 (s, 1 H) 11.21 (s, 1 H) 12.49 (5, 1 H)

AQIMIB27 TH NMR (400 MHz, DMSO-dg): 5 ppm 0.86 (t, 3 H), 1.27 (1, 2 H), 1.38 (m,
2 H), 1.61 (s, 6H), 3.0 (m, 2 H), 4.41 (m, 2 H), 5.98 (bs, 1H), 7.31 (m, 2 H),
8.06 (m, 2 H), 10.86 (s, 1 H) 12.39 (s, 1 H).

AOIM2B27 TH NMR (400 MHz, DMSO-dg): 8 ppm 0.78 (m, 2 H), 0.86 (t, 3 H), 1.27 (m,
2H), 1.38 (m, 2 H), 2.06 (m, 2 H), 3.0 (m, 2 H), 4.41 (m, 2 H), 5.98 (bs, 1
H), 7.31 (m, 2 H), 8.05 (m, 2 H), 10.86 (s, 1 H) 12.38 (5, 1 H).

AOIMIB28 'H NMR (400 MHz, DMSO-d¢): 5 ppm 1.00 (t, 3 H), 1.62 (s, 6H), 3.04 (m,
2 H), 4.42 (m, 2 H), 6.01 (bs, 1H), 7.30 (m, 2 H), 8.07 (m, 2 H), 10.85 (s, 1
H) 12.38 (s, 1 H).

AS5M1B28 TH NMR (400 MHz, DMSO-dg): & ppm 1.00 (, 3 H), 1.49 (d, J<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).
ADIM2B28 TH NMR. (400 MHz, DMSO-dg): 8 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 TH NMR (400 MHz, DMSO-d¢): 5 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,
1 H), 7.4-8.0 (m, 7 H), 10.70 (s, 1 H).




A0OIM B38 1 2.76 401

.5 AO01 ML B40 1 2.74 475.5 AO0IMB41 3 4.75 510.1 AO01

ML B42 WO20@/0s6075 AOIMB46 3 2.68 419.0 A0l M B49PETEPIINI/HY4D
AO2M BI1 2 2.35 400.5 A02MLB16 2 1.09 415.5 A02MLB18 2 1.16 455.5
AO2ML829 2 1.64 431.5 A02M B30 2 1.36 402.4 A02MLB31 2 0.96 431.5
AO2MLB35 2 1.48 402.4 A02MIB36 2 1.01 401.5 AO02MLB37 2 1.96 404.4
AO2MLB38 2 1.03 401.5 A02M B40 2 1.01 475.5 A02MLB42 2 1.59 480.5
AO4M BO9 1 5.02 404.4 A04MB10 1 3.77 406.4 A0O4MB11 1 5.57 418.5
AO4M B25 1 3.25 394.4 WD 2004/ 056827 PCT/ EP2003/ 050942 95 A04MLB27 1 4.72
392.4 A04MLB28 1 3.68 364.4 A04M B30 1 3.34 420.4 AO04MLB33 1 3.88 434.5
AO4MLB34 1 3.40 447.5 A04MIB41 1 5.25 528.5 A04ML849 1 4.18 378.4
g1
AOIMIB49 "H NMR (400 MHz, DMSO-dg): & ppm 1.06 (d, J/=6.55 Hz, 6 H), 1.61 (s, 6
H), 3.78 (m, 1 H), 4.41 (m, 2 H), 5.66 (m, 1 H), 7.31 (m, 2 H), 8.06 {m, 2 H),
10.85 (s, 1 H) 12.39 (s, 1 H),
A4BMIB49 TH NMR (400 Miz, DMSO-dg): 5 ppm 1.01 (d, /=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 (w, 3 H), 7.78 (m, 1 H),
7.85 (m, 3 H), 10.67 (s, 1 H) 12.24 (s, 1 H).
AOIM2B49 TH 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 H), 7.36 (m, 2 H),
8.10 (m, 2 H), 10.92 (s, 1 H) 11.76 (s, 1 H).
AOIMIBS5 H NMR (400 MHz, DMSO-ds): § 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 TH NMR (400 MEz, 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 (s, 1 H), 7.35 (m, 2 E), 8.10 (m, 2 H), 10.98 (s, 1 )
12.19 (s, 1 H).

Example 21

Several compounds of the invention of formula (Ia) and (Ib), being prepared as formerly
5 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
10 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.



AO5M B11 1 6.03 418.5
AO5M B30WO 2004/G568220. 4
AO5MLB36 1 2.83 419.4

AO5M B18 1 3.08 473.5 AO5MLB29 1 4.30 449.5
AO5MLB31 1 2.66 449.5 AO5SMLB35 PCTERWINZD42
AO5MLB37 1 5.17 422A AO5MIB38 1 2.79 419.4 AO5M B40

1 2.82 493.5 AO5MIB42 1 4.07 498.5 AOGGMBIl 1 6.09 416.9 AO6MLB16 1 3.17
431.9 AOG6MLIB18 1 3.39 472.0 AOGMLB29 1 4.42 447.9 AO06ML631

AO6M B36 1 3.04 417.
AO6MLB42 1 4.17 497.
AO7TM BI 8 2 1.86 505.
AO7M B31 2 1.69 481.
AO7MLB37 2 2.73 454.

10

15

20

25

AO6MLB39 1 3.15 447.
AO7TM BIl 2 3.07 450.
AO7M B29 2 2. 36 481.
AO7M B35 2 2. 24 452.
AO7MLB38 2 1.71 451.

AO6M B40 1 3.08
AO7/M B16 2 1.78
AO7MLB30 2 2. 11
AO7TM B36 2 1.72
AO7TM B40 2 1.73

~ArOIOOOO
Ok~ O01010
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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 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 ym) 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; foll 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 room temperature at a
flow rate of 1 ml/min using an RP C18 Waters X-Terra column (4.6x 50mm; 3.5 pm).

1 2.
492.
465.
452.
451.
525.

99 447.9

a0



AO7TM B42 2 2.25 530.5 Al1OMB11 1 3.83 388.5 Al1OMIB16 1 2.56 403.5
AlLOMLB18v@ 2004/8868443. 6 ALOML829 1 3.76 419.5 WO 2004/ 0BG8EP2003/050942

PCT/ EP2003/ 050942 96 A1IOM B30 1 3.13 390.5 A1O0MIB31 1 2.24 419.5 A10M B37
1 4.45 392.5 A1OMIB38 1 2.35 389.5 AIOMB40 1 2.34 463.6 AlOML842 1 3.54
468.6 Al12ML809 1 4.43 348.5 A12MB10 1 3.18 350.4 A12MIB25 1 2.71 338.4
Al2MLB28 1 3. 08 308. Al2M B31 1 1.89 393. Al12MLB33 1 3.40 378.
Al2ML641 1 4.80 472. Al2MLB49 1 3.56 322. Al13M B09 1 4. 24 346.
A13MLB10 1 2.98 348. A13MLB11 1 4.82 360. A13MLB25 1 2.52 336.
A13MLB28 1 2. 86 306. A13M B30 1 2.66 362. A13MLB31 1 1.86 391.
A13MLB33 1 3.22 376. Al3MLB41 1 4.67 470. A13ML649 1 3. 37 320.

abrbhop~
ORI~ O
O~ PO
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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
niinutes before requilibration. Total LC time is 12 minutes. The injection volume was
5 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%).
10 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
15 (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 mL/min.
Two mobile phases (mobile phase A: 0.1% formic acid, mobile phase B: 0.1% formic acid
in methanof) were employed to run in 10 min a linear gradient from 5 % B 1o 95 % B,
20  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 (Tb) were
prepared, each identified through the aforementioned A-M-B coding system, and further
25  characterised through HPLC/Mass, according to the experimental conditions being above
reported.

30



A14AM BO9 1 3.80 332.4 Al4MIB10O 1 2.57 334.4 A14MIB11 4 8.32 346.2
A14MIB30 1 2.28 348.4 Al14MIB31 1 1.39 377.5 A14MIB33 1 2.87 362.4 Al4M
B34 1 2.VHO 2004956827 A14MIB35 1 2.52 348.4 A14MIB41 1 4. BETAZR008/05084%\y B49 1
2.94 306.4 AI6MB09 1 5.93 452.4 Al6M B10 1 4.78 454.4 A16MIB11 1 6.43
466.5 A16MLB25 1 4.27 442.4 Al6MIB28 1 4.73 412.4 A16M B30 1 4.32 468. 4
A16MLB31 1 3.37 497.5 A16MIB32 1 5.20 496.5 A16MI833 1 4.82 482.571 WO
2004/ 056827 PCT/ EP2003/ 050942 97 A16MIB34 1 4.34 495.5 A16MLB35 1 4. 60
468.4 A16MLBA9 1 5.15 426.4 A17MIB11 2 3.37 474.6 A17MLB16 2 2.29 489.6
A17MIB18 2 2.33 529.7 A17MI829 2 2.60 505.6 A17MIB30 2 2.39 476.5
A17MIB31 2 2.08 505.6 Al17MLB35 2 2.53 476.5

24

Table VI
Compound HPLC Method r.t. (min) [M+H]
A01IM1B09 3 4.60 386.0
A01M1B10 3 3.52 388.0
A0TM1B11 1 5.65 400.5
A01M1B16 1 2.82 4155
A01M1B18 1 3.06 455.5
A0IM1B23 3 2.71 406.0
A01M1B24 3 5.06 434.0
ADIM1B25 3 3.10 376.0
AD1M1B26 3 2.80 362.1
A0IM1B29 1 4.00 431.5
AQ1M1B30 1 3.38 402.4
AQIM1B31 1 2.60 431.5
AQ0TM1B32 3 6.07 430.0
A0TM1B33 3 3.67 416.0
A01IM1B35 1 3.66 402.4
AC1M1B38 1 2.70 401.5
AOTIM1B37 1 4.75 4044
A01M1B38 1 2.76 401.5
AQ1M1B40 1 2.74 475.5
A0IM1B41 3 4.75 5101
A01M1B42 1 3.79 480.5
ADTM1B48 3 2.68 419.0
A01M1B49 3 3.87 360.0
A0ZM1B11 2 2.35 400.5
A02M1B16 2 1.08 41565
A02M1B18 2 1.16 455.5
A02M1B29 2 1.64 4315
A02M1B30 2 1.36 402.4
A02M1B31 2 0.96 4315
A02M1B35 2 1.48 402.4
A02M1B36 2 1.01 401.5
A02M1B37 2 1.96 404.4
A02M1B38 2 1.03 401.5
A02M1B40 2 1.01 475.5
AQ2M1B42 2 1.59 480.5
A04M1B09 1 5.02 404.4
A04M1B10 1 3.77 4064
AG4M1B11 1 5.57 418.5
A04M1B25 1 3.25 3944




Al7MLB36 2 2.08 475.6 Al17MLB37 2 3.01 478.5 A21MIB09 1 4.92 434.5
A21MLB1ONQ 201470868236. 5 A21MLB25 1 3.33 424.5 A21 M. BRETEPZ03A5034% 4
A21MIB31 1 2.66 479.6 A21MIB33 1 3.90 464.5 A21M B49 1 4.13 408.5
A22ML809 1 5.54 418.5 A22MLB10 1 4.65 420.5 A22MIBII 1 6.05 432.5 A22ML
B25 1 3.81 408.5 A22M B27 1 5.27 406.5 A22MLB28 1 4.33 378.4 A22MLB30 1
3.86 434.5 A22M1831 1 2.92 463.6 A22MIB32 1 4.81 462.6 A22MLB33 1 4.40
448.5 A22M1IB34 1 3.90 461.5 A22MIB35 1 4.46 434.5 A22ML B41 1 4.11 542.6
A22MLB49 1 4.77 392.5 A23ML B09 1 5.91 418.5 A23MBIO 1 4.67 420.5
A23ML311 1 6.45 432.5 A23MIB25 1 4.16 408.5 A23MIB27 1 5.56 406.5
A23M1L828 1 4.62 378.4 A23MLIB30 1 4.20 434.5 A23ML B31 1 3.21 463.6
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AQ4M1B27 1 4.72 392.4
A04M1B28 1 3.68 364.4
AQ4M1B30 1 3.34 4204
AQ4M1B33 1 3.88 434.5
A04M1B34 1 3.40 447.5
A04M1B41 1 5.26 528.5
A04M1B49 1 4.18 3784
AO5M1B11 1 6.03 418.5
AQO5SM1B18 1 3.08 473.5
AOSM1B29 1 4.30 449.5
AOSM1B30 1 0.72 4204
AO5M1B31 1 2.66 449.5
AD5M1B35 1 4.00 420.4
AO5M1B36 1 2.83 4194
AO5M1B37 1 5.17 4224
A05SM1B38 1 2.79 4194
A05M1B40 1 2.82 493.5
A05M1B42 1 4.07 498.5
AOBM1B11 1 6.09 416.9 .
AO6M1B16 1 3.17 431.9
AOEM1B18 1 3.39 472.0
AOBM1B29 1 4.42 447.9
AOGM1B31 1 2.99 447.9
A06M1B36 1 3.04 417.9
AO6M1B39 1 3.15 447.0
AQ6M1B40 1 3.08 492.0
ACBM1B42 1 4.17 497.0
AQ7TM1B11 2 3.07 450.5
AO7TM1B16 2 1.78 465.5
AO7M1B18 2 1.86 505.6
AQO7M1B29 2 2.36 481.5
AO7M1B30 2 2.1 4524
AO07M1B31 2 1.69 481.5
A07M1835 2 2.24 4524
A07M1B36 2 1.72 451.5
AO07M1B37 2 2.73 4544
A07M1B38 2 1.71 451.5
A07M1B40 2 1.73 525.5
AQ7M1B42 2 2.25 530.5
A10M1B11 1 3.83 388.5
A10M1B16- 1 2.56 403.5
A10M1B18 1 2.58 443.68
A10M1B29 1 3.76 419.5




F A23MLB32 1 5.13 462.6 A23MLB33 1 4.72 448.5 WD 2004/ 056827

PCT/ EP2G082008%¢k27 98 A23MLB34 1 4,24 461.5 A23MLB35 PRCWERZ04BIIR A23MLB41
1 5.98 542.6 A23M1B49 1 5.05 392.5 A24MIB09 1 5.02 411.5 A24MB10 1 3,91
413.5 A24MIB28 1 3.87 371.5 A24MIB31 1 2.73 456.6 A24M1833 1 4.05 441.5

A24MLB49 1 4.28 385.5 A25MIB09 1 4.65 397.5 A25MB10 1 3.53 399.5
A25M1825 1 3.13 387.5 A25MIB28 1 3.48 357.4 A25MIB30 1 3.20 413.5
A25MLB31 1 2.26 442.5 A25MIB33 1 3.47 427.5 A25MB41 1 4.94 521.6
A25MLB49 1 3.91 371.5 A26MLB09 1 3.87 349.4 A26MB10 1 2.72 351.4
A26MLB28 1 2.62 309.4 A26MIB33 1 3.00 379.5 A26MLB49 1 3.06 323.4
A27MLBO9 1 5.34 401.5 A27MB10 1 4.13 403.4 A27MLB25 1 3.65 391.4
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A10M1B30 1 3.13 390.5

A1OM1B31 1 2.24 419.5

A10M1B37 1 4.45 392.5

A10M1B38 1 2.35 389.5

A10M1B40 1 2.34 463.6

A10M1B42 1 3.54 468.6

A12M1BOS 1 443 348.5

A12M1B10 1 3.18 3504

A12M1B25 1 2.71 338.4

A12M1B28 1 3.08 3084

A12M1B31 1 1.89 393.5

A12M1B33 1 340 378.5

A12M1B41 1 4.80 472.6

A12M1B49 1 3.56 3224

A13M1B09 1 4.24 346.4

A13M1B10 1 2.98 3484

A13M1BH 1 4.82 360.5

A13M1B25 1 2.52 3364

A13M1B28 1 2.86 306.4

A13M1B30 1 2.66 3624

A13M1831 1 1.86 3915

A13M1B33 1 3.22 376.5

A13M1B41 1 4.67 470.6

A13M1B49 1 3.37 3204

A14M1B09 1 3.80 3324

A14M1B10 1 2.57 3344

A14M1B11 4 8.32 346.2

A14M1B30 1 2.28 348.4

A14M1B31 1 1.39 3775

A14M1B33 1 2.87 362.4

A14M1B34 1 241 3754

A14M1B35 1 2.52 3484

A14M1B41 1 4.30 456.5

A14M1B4S 1 2.94 306.4

A16M1B09 1 5.93 4524

A16M1B10 1 4.78 454.4

A16M1B11 1 6.43 466.5

A16M1B25 . 1 4.27 4424

A16M1B28 1 4.73 4124

A16M1B30 1 4.32 468.4

A16M1B31 1 3.37 497.5

A16M1B32 1 6.20 496.5

A16M1B33 1 4.82 482.5




A27MLB31 1 2.85 446.5 A27MLB33 1 4.22 431.5 A27MIB49 1 4.52 375.4
A30M BOVQ 260470868368. 5 A30MLB10 1 3.53 370.4 A30M Bl | PCTEPZR3AYP45
A30MLB25 1 3.04 358.4 A30MB27 1 4.45 356.4 A30MLB28 1 3.43 328.4
A30MLB30 1 3.13 384A A30MB31 1 2.27 413.5 A30MIB33 1 3.69 398.5 A30ML

B34 1 3.21 411.5 A30MB35 1 3.38 384.4 A30MLB41 1 5.06
3.91 342.4 WO 2004/ 056827 PCT/ EP2003/ 050942 99 A48M B09
A48MLB810 3 4.18 434.1 A4A8MLIB23 3 3.38 452.1 A48MLB24 3
A4BMLB25 3 3.83 422.1 A48ML826 3 3.48 408.2 A48MLB30 3
AABMLB31 3 3.22 477.1 AA8MLB32 3 4.28 476.3 A48MLB33 3
A48MLB40 3 3.33 521.3 A48ML841 3 4.72 556.2 A48ML846 3
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A16M1B34 1 4.34 495.5
A16M1B35 1 4.60 468.4
A16M1B49 1 5.15 426.4
A17TM1B11 2 3.37 4746
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
A1TM1B37 2 3.01 478.5
A21M1B09 1 4.92 434.5
A21M1B10 1 3.78 436.5
A21M1B25 1 3.33 4245
A21M1B28 1 3.71 394.4
A21M1B31 1 2.66 479.6
A21M1B33 1 3.90 484.5
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 1 411 542.6
A22M1B49 1 4.77 392.5
A23M1B09 1 5.91 4185
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 3784
A23M1B30 1 4.20 434.5
A23M1831 1 3.21 463.6
A23M1B32 1 5.13 462.6
A23M1B33 1 4.72 448.5

492.6 A30ML849 1
3 5.30 432.1

3.78 480.1

4.00 448. 2

4.23 462.1

3.43 465.1



AABMLB49 3 4.77 406.1 AS53MIBO9 1 3.10 417.5 A53MIB28 1 2.02 377.5
AS3MLB4AOWO 200056891. 5 AS54MLB09 1 5.87 436.4 AS54M B10 PCTERH3IAZG@42
AS4M B11 4 9.71 450.1 AS54MIB25 1 4.14 426.4 A54M1B28 1 4.60 396.4
AS54MLB31 1 3.22 481.5 A54MIB33 1 4.70 466.5 A54M1934 1 4.20 479.5
ASAMLB35 1 4.46 452.4 A54MIB41 1 5.93 560.6 A54MLB49 1 5.05 410.4 AO1
MeB11 2 2.75 398.5 A01M2816 2 1.40 413.5 AOIMB18 2 1.50 453.5 AO01 M2B29
2 2.08 429.5 A01 MeB30 2 1.71 400.4 A01 MeB31 2 1.27 429.5 AO01 M2B35 2
1.84 400.4 AO01 M2B36 2 1.31 399.2 AO1MZB37 2 2.33 402.4 AO01 M2B38 2 1.34
399.4 AO01 M2B40 2 1.34 473.5 AO01 M2B42 2 1.93 478.5 A06M2B09 1 5.52 400.9
AO6MPB11 1 6.04 414.9 AO6M2B16 1 2.95 429.9 WD 2004/ 056827

PCT/ EP2003/ 050942
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A23M1B34 1 4.24 461.5
A23M1B35 1 449 434.5
A23M1B41 1 5.98 542.6
A23M1B49 1 5.05 392.5
A24M1B09 1 5.02 4115
A24M1B10 1 3.91 413.5
A24M1B28 1 3.87 3715
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 4135
A25M1B31 1 2.26 442.5
A25M1B33 1 347 427.5
A25M1B41 1 4.94 521.6
A25M1B49 1 3.91 371.5
A26M1B09 1 3.87 3494
A26M1B10 1 2.72 3514
A26M1B28 1 2.62 309.4
A26M1B33 1 3.00 379.5
A26M1B49 1 3.08 3234
A27M1B09 1 5.34 401.5
AZ27M1B10 1 413 4034
AZ7M1B25 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 3.83 3704
A30M1B11 1 5.33 382.5
A30M1B25 1 3.04 358.4
A30M1B27 1 4.45 356.4
A30M1B28 1 343 32684
A30M1B30 1 3.13 384.4
A30M1B31 1 2.27 413.5
A30M1833 1 3.69 398.5
A3OM1B34 1 3.21 411.5
A30M1B35 1 3.38 3844
A30M1B41 1 5.06 492.6
A30M1B49 1 3.9 3424




100 AO6M2B18 1 3.16 470.0 AO6M2B29 1 4.57 445.9 AO6M2B30 1 3.82 416.9
AO6M2B3 1w 2804808368245. 9 AO6M2B35 1 4. 08 416.9 A06M2B36PCTEPNIAIE4D
AO6M2B37 1 5.20 418.9 AO6M2B38 1 3.00 415.9 A06M2B40 1 3.03 490.0
AO7M2B11 2 3.10 448.5 AO07M2B16 2 1.80 463.5 AO07M2B18 2 1.90 503.5
AO7MRB29 2 2.46 479.5 AO7TM2B30 2 2.13 450.4 AO7M2B31 2 1.71 479.5
AO7M2B35 2 2.26 450.4 AO7TM2B36 2 1.74 449.4 AO7/M2B37 2 2.75 452.4
AO7MPB38 2 1.78 449.4 AO7M2B40 2 1.76 523.5 A07/M2B42 2 2.29 528.5
Al7MPB16 2 2.10 487.6 Al17M2B18 2 2.17 527.6 A17M2B29 2 2.73 503.6
AL7MPB30 2 2.40 474.5 A17M2B31 2 2.01 503.6 Al17M2335 2 2.55 474.5
Al7MeB36 2 2.03 473.5 A17M2B37 2 3.05 476.5 Al17M2B38 2 2.07 473.5
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A48M1B09 3 5.30 432.1

A48M1810 3 4.18 4341

A48M1B23 3 3.38 452.1

A48M1B24 3 3.78 480.1

A48M1B25 3 3.83 4221

A48M1B26 3 3.48 408.2

A48M1830 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 5213

A48M1B41 3 4.72 556.2

A48M1B46 3 3.43 465.1

A48M1B49 3 477 406.1

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 9.71 450.1

A54M1B25 1 4.14 426.4

Ab4M1B28 1 4.60 396.4

AB4AM1B31 1 3.22 481.5

A54M1B33 1 4.70 466.5

A54M1B34 1 4.20 479.5

A54M1B35 1 4.48 452.4

AB4M1B41 1 5.93 560.6

A54M1B49 1 5.05 4104

A01M2B11 2 2.75 398.5

A01M2B16 2 1.40 413.5

AQ1M2B18 2 1.50 453.5

AQ0IM2B29 2 2.08 429.5

A0TM2B30 2 1.7 400.4

A01M2B31 2 1.27 429.5

AD1M2B35 2 1.84 4004

AO01M2B36 2 1.31 399.2

A01M2B37 2 2.33 402.4

A01M2B38 2 1.34 3994

AQ1M2B40 2 1.34 473.5

AQ1M2B42 2 1.93 478.5

AQ6M2B09 1 5.52 400.9

AO6M2B11 1 6.04 414.9

AQBM2B16 1 2.95 4299




AL7MRB40 2 2.04 547.6 Al7M2B42 2 2.55 552.6 101 CLAIMS 1) The use of an

ef fecti ve anount of a conpound represented by fornmula (la) or (Ib) N NR R~
NH N NRR@2@4P562TH3 N J~N (la) (Ib) 5 ORL ORL whePETHPRIOBASIZIYG oup
-CON -CONHR or -CONRRRb wherein R8 and Rb are, each independently,
hydrogen or an optionally substituted group selected fromstraight or
branched CI-C6 al kyl, C3-C6 cycloal kyl, aryl, arylal kyl, heterocyclyl or
het er ocycl yl al kyl or; together with the 1 o nitrogen atomto which they are
bonded, R and Rb nay forman optionally substituted 5 or 6 nenbered

het erocycl e optionally containing one additional heteroatom or heteroatomc
group selected anong N, NH, O or S; Rl is selected fromthe group consisting
of a) straight or branched C3-C4 al kyl; 15 b) cycloal kyl, cycl oal kyl -al kyl
or al kyl -cycl oal kyl wherein the cycloal kyl noiety conprises any Cs-C6

cycl oal kyl group and wherein the al kyl noiety conprises any straight or
branched Cl-C4 al kyl group: c) 3-WBthylthienyl-2-yl; 2-thienyl; phenyl;

2, 6-di fl uorophenyl; 4- (am no sul fonyl)phenyl;

4- (di mpthyl am nonet hyl ) phenyl ; 4- (4- net hyl pi perazi ny| ) net hyl - 20 phenyl; d)
a group oAOBMPBIB 3 (|Ha) o (fib): 1@A6 1lyx 4708-&/ N \\~
ADBM2B29 1 4.57 445.9
A0BM2B30 1 3.82 416.9
A0BM2B31 1 2.80 445.9
AD6M2B35 1 4.08 416.9
AO6M2B36 1 2.94 415.9
AQ6M2B37 1 5.20 418.9
A0BM2B38 1 3.00 415.9
A0BM2B40 1 3.03 490.0
AQ7M2B11 2 3.10 448.5
A07M2B16 2 1.80 463.5
AQ7M2B18 2 1.80 503.5
AQ7M2B29 2 2.46 479.5
AQ7M2B30 2 213 4504
AQ7M2B31 2 1.71 479.5
AO7M2B35 2 226 4504
A07M2B36 2 1.74 449.4
AQ7M2B37 2 2.75 452.4
AQ7M2B38 2 1.78 4494
A07M2B40 2 1.76 523.5
AQ7M2B42 2 2.29 528.5
A17M2B16 2 2.10 487.6
A17M2B18 2 217 527.6
A17M2B29 2 2.73 503.6
A17M2B30 2 240 474.5
A17M2B31 2 2.01 503.6
A17M2B35 2 2.55 4745
A17M2B36 2 2.03 473.5
A17M2B37 2 3.05 476.5
A17M2B38 2 207 4735
A17M2B40 2 2.04 547.6
A17M2B42 2 2.55 552.6




(rta) (I ib) wherein, in forrmula (lla), the cycle represents a 5 to 7
menbered heterocyclic ring wherin X, directly linked to the rest of the

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 |east one of 5
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 forrmula (lla),
a hal ogen atom or hydroxy group or it is an optionally substituted group
selected fromstrai ght or branched Cl-C6 alkyl, C3-C6 cycloal kyl, aryl,
aryl al kyl , heterocyclyl, heterocyclyl 1ky|, am no, am nocarbonyl, carboxy,
oxo (=0, al koxycarbonyl, alkylcarbonyl or arylcarbonyl; and n to is O or
an integer froml to 4; e) a group of formula (Ilc) or (lid): _ IRd 1PO
Rid(lle) (Ild) wherein Rd, Rid and_R represent, the sane or different and

i ndependently from each other, a H?&ﬂ@@gn atom or a straight or branched

Cl -C6 al kyl optionally substituted by one or 15 nore groups selected from
hydroxy (-OH), am nocarbonyl (-CONH2) or nethyl am nocarbonyl (- CONHCH3);
provi ded t heTheiuke dfai enfdcdve(@amSint ofd@mphlind irpredenged Gy poraiila {l@ydraba (11 e) and one
of Rd or Rid is a hydrogen atomwhilst the other of Rd or Rd is ethyl or
n-butyl, then Ris other than -CORW w th R as 3-bronophenyl, benzyl,
4-tert-buty|pheny|ﬁ 4-tgrt-butyl phenyl met hylH 4- 0 f I uor ophenyl net hyl ,

cycl opropyl or %&-a yMgt hyl; or a pha@pa% Cajlyy acceptable salt

t hereof in the manufagturg of a nedi canent for Xhe reat nent of cel
proliferative disordey u by and/ or associ with an altered cel
cycl e dependent ki nas VWi ty. 2) The use accprdi o claiml wherein the
cell proliferative dis er €8; selected from t consi sting of
cancer, Al zheiner's dispase, viral infections, aufo-inmmune diseases and
neur odegener ati ve dizggﬁgrs. 103 (@) The use accokding to (e} ai m2 wherein
the capcer is select fre&n the group consistipg of"rgarci noma, squanous cel

carci noma, hematopoietic tunors of nyeloid or
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; iogether with the
10  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,

15 b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloatkyl 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-(dimethylaminomethyD)phenyl; 4-(4-methylpiperazinyl)methyi-
20  phenyl;

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



| ynphoid |ineage, tunors of nesenchymal origin, tunors of the central and
peri pheral nervous system nelanoma, sem noma, teratocarcinong,

ost eosarconmm, xeroderma 5 pignentosum keratoxanthoma, thyroid follicular
cancer, and Kaposi's sarcoma. 4) The use according to claim1l wherein the
cell proliferative disorder is selected fromthe group consisting of benign
prostate hyperplasia, famlial adenomatosis pol yposis, neuro-fibronmatosis,
psoriasis, vascular snmooth cell proliferation associated with

at heroscl erosis, pulnonary fibrosis, arthritis, glomerulonephritis and
post-surgical stenosis 10 and resteqﬁg 5) The use according to claim|l
wher ei n the nedi canent provides tunor nglogene3|s and netastasis
inhibition. 6) The use according to claim| wherein the nmedi canent provides
organ transplant rejection and host versus graft disease treatnents. 15 7)

The use according to claim!| refffht he medi canent provides treatnent or
prevention of radiotherapy-{nd d or cheno rgpy-i nduced al opecia. 8) The
use according to claim| —wi¥rei nthe m ving the nedicanent is
further subjected to a radiUtherapy or therapy reginen in

conbination with at |east one CYh static or cyto C}XI c agent. 20 9) The use
of an effective anount of a corrp(u d as defined |n claiml in the

manuf act Utyllergih, ﬁfﬂﬁdﬂﬁlﬁm?ﬂhe éyRle téptBuehd Bisb t7i BdtRfed iéktdcfeidaRgRaRAL Ki nase

activity. 8) .ompound represented by formula (la) or (Ib) HN H RAN RNH
RAN NH ~ CRgdifge tp the)regtjof the l@lﬁuleeremesm caping a8 Rrogen &oRy ¥rivap - cow
- CONHR' OarbdaChiofen, Whﬂsﬁuﬁaﬂcﬂh@a@ pRYRBEHACAULN onelbydr 0Ogen or

an opti onalae% substi t uted roup se| ect ed f rom strai ght or branched C1-C6
al kyl , Yeiy efhsufbry p cathpy ptompRY s gindspendertly 8@@@9&1 gther gpd frearageycl yl al kyl
or; toget fefhe Wel Boditifhs of the heterocyclic ring of formula (ITa), 2 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 (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n

10  is 0 or an integer from 1 to 4; |
e) a group of formula (Ilc) or (1Id):

(llc) (N

wherein Rd, 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
15 more groups selected from hydroxy (-OH), aminocarbonyl (-CONH;) or

methylaminocarbonyl (-CONHCH3);

provided that in formula (1a), when R; is a group of formula (IIc) and one of RlorR%isa

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-
20  fluorophenylmethyl, cyclopropyl or 2-naphthylmethyl;

or a pharmaceutically acceptable salt thereof in the manufacture of a medicament for the

treatment of cell proliferative disorders caused by and/or associated with an altered cell

cycle dependent kinase activity.
2) The use according to claim 1 wherein the cell proliferative disorder is selected from

the group consisting of cancer, Alzheimer’s discase, viral infections, auto-immune

diseases and neurodegenerative disorders.



5 nitrogen atomto which they are bonded, R and Rb may form an optionally
substituted 5 or 6 nenbered heterocycle optionally containing one
addi ti onal heteroatom or heteroatomic group selected anong N, NH, 0 or S
Rl is selected fromthe group consisting of a) straight or branched C3-Q
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 wherein the

al kyl noi ety conprises any straight or branched Cl1-C4 al kyl group: c)

3-nmet hyl thienyl -2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4-

(am nosul f onyl ) phenyl ; 4-(di met hyl am nonet hyl ) phenyl ;

4- (4- et hyl pi perazinyl ) met hyl - 15 phepyl; d) a group of formula (Ha) or
(fib): -XY [/ (Ila) (Jib) wherein, in fornmula (Ha), the cycle represents a
5 to 7 menbered heterocyclic ring wherin X, directly linked to the rest of
the nmolecule, re regents a garbqn or nitro%en tog% Yis a 20 carbon,

ni t rogen, SoXFGETAcEIdiRg {orclim 4PGeeig fheicpncrrds SSiFCRETYP BEFUNr ovi ded that at | east
one of X goskisting of eirbiabmb,harfous 2D @ArcAbMA) helRatdpSietid &ﬂﬁa@@ﬂﬂ&?élbm & om each
other and._in agy,one of the free Bgéitjpns of the heterocyclic ring of

formul a (REPhoud Hoeage, dpmass ( mgsenchyma) apisiny tyagss of the; cqotralgrd periphsral) 'y

subst i t Ut @ekvBiisOPstéf] aRdiAbrial ORInSdobdl ABrhtoBlrciRéBA) C BREostrbol, x8loldina C3- C6

cycl oal kyl , aryl, arylagéil, heterocycl yl, heterocycl|ylal kyl, am no, 25

ami nocdr b @Hgpentogam.keiajox amiaﬂeywdéqlﬁ%ﬂ@ye@cﬁoﬁw Kapasis saeiBhony| or

aryl car bomyThe wehdtcstding & hi® !l whbreih FeR@BESrolffE@ie Hisbi@erds select®d frém gr oup of formul a
(He) or (lid): 105 j pd ~e -0 -Rd (llc) (lid) wherein Rd, Rid and R

repr esent thet geuR sepsishing ff besiga prodste mm%%cfemha}/ aflonomplosis HoobyoReEs,  a

hydr ogen gt Brontcdlsl 2hsRthsiOr viARC NBibofll -G PhfitdratRR! 'a0RBkIM SHASt i t ut ed

by one or
atherosclerosis, pulmonary fibrosis, arthritis, glomerulonephritis and post-surgical stenosis

10  and restenosis.

5) The use according to claim 1 wherein the medicament provides tumor angiogenesis
and metastasis inhibition.
6) The use according to claim 1 wherein the medicament provides organ transplant
rejection and host versus graft disease treatments.

15 7) The use according to claim 1 wherein the medicament provides treatment or
prevention of radiotherapy-induced or chemotherapy-induced alopecia.
8) The use according to claim | wherein the mammal receiving the medicament is
further subjected to a radiation therapy or chemotherapy regimen in combination with at
least one cytostatic or cytotoxic agent.

20 9 The use of an effective amount of a compound as defined in claim 1 in the
manufacture of a medicament for the inhibition of cyclin dependent kinase activity.

10Y A compound represented by formula (Ia) or (1b)

H H
N N N N
R ¢ “nH R N “NH
= o —
N CH, N

)\ (a) )\ ()
R



nore groups selected from hydroxy (-OH), am nocarbonyl (-CONH2) or 5

nmet hyl am nocar bonyl (-CONHCH3); provided that in formula (Is), when RL is a
group of fornula (He) and one of Rd or Rid is a hydrogen atom whilst the
other of Rd or Rid is ethyl or n-butyl, then Ris other than -CON with R as
3- bronmophenyl, benzyl, 4-tert-butyl phenyl, 4-tert-butyl phenyl nmethyl, 4-

fl uor ophenyl net hyl, cycl opropyl or 2-naphthylnmethyl; 10 or a
pharmaceutically acceptable salt thereof 11) A conpound of fornula (Is) or
(I'b) according to claim 10 wherein Ris a group -COR, R is as defined in
claim10 and Rl is tert-butyl. 12) A conpound of forrmula (la) or (Ib)
according to claim 10 wherein Ris a Bﬁoup -CONIW R is as defined in
claim10 and Rl is tent butyl. 15 13) A conmpound of formula (la) or (Ib)
according to claim 10 wherein Ris a group -CONRR', R and Rb are as
defined irwhstei m 10 and Rl is tert-butyl. 14) A compound of fornmula (Is) or

o oup of For e R G AU DN Py Rl & wlER, oot oihendoil 50 ' ° °

wher ei n n hydrdgdd ariae optiondlly substituled grop setedted. frolytrafsht o iRiehell OLCS Myl a (| @)
o group ol Rarbalf) Rl Bk BeArEN o deloorgiali of bt g as
defined i mitmigen aforh@Go whish thdy anstRadett RY ind Ry forn{ APoptivsAR sdbdttntsds & ai m 10,
wherein R,i r - i t r 4-1 | henyl or cyclobutyl, and R2
is asI def iGLéﬁ%d&%W@ém‘mf% W@%Sﬁ?\u 'O°%PJO"P¥FB‘P“3’”E Pg?et%gt@%ﬂﬁ ng to
claim 10 whempeelectdd ansongdN, N, i0@d;in claimto and R is a group sel ected
fromtertbutyl,  Jl.methyl-piperidyl-4-yl, 1-methyl-piperazinyl- 4-yl,
2- (RS) t et F#QFR/%LEB‘F%F'SWFJ 9‘5‘1 ‘-Pm%‘-s oft et rahydrof uranyl -2 yl or 2-(9)-
t et r ahydr @f ur agieighPodtranch&) CLCLappound of formula (la) or (Ib), according to
cl ai nLQ , Wnereip nly of R, Rb_and
10 ' B) - cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moisty
comprises any C;-Cs cycloalky! 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.
(aminosulfonyDphenyl; 4-(dimethylaminomethyl)phenyl; 4-(4-methyipiperazinyl)methyi-
15 phenyl;
d) a group of formula (Ila) or (IIb):

(R%),

(la) (itb)

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
20 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 bydroxy

group or it is an optonally substituted group selected from straight or branched C;-Cg

alkyl, Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylaikyl, amino,
25  aminocatbonyl, carboxy, oxo (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n

is 0 or an integer from 1 to 4; .

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



to Ris a group, as defined in claim 10, optionally further substituted in

one or nore of their free positions, by groups independently selected from
hal ogen, nitro, oxo groups (=0), cyan, alkyl, polyfluorinated al kyl,

pol yfl uori nated al koxy, al kenyl, al kynyl, hydroxyal kyl, aryl, aryla&yl,

het erocycl yl, cycl oal kyl, hydroxy, al koxy, aryloxy, heterocyclyl oxy,

nmet hyl enedi oxy, al kyl carbonyl oxy, aryl carbonyl oxy, cycl oal kenyl oxy, 15

al kyl i deneam nooxy, carboxy, al koxycarbonyl, aryl oxycarbonyl,

cycl oal kyl oxycarbonyl, am no, ureido, alkylam no, dialkylam no, arylam no,
di aryl am no, fornylam no, alkylcarbon%lanvno, aryl car bonyl am no,

het er ocycl yl car bonyl am no, alkoxycar nyl am no, al koxyi m no,

al kyl sul f onyl am no, aryl sul fonyl am no, formnyl, alkylcarbonyl, aryl carbonyl,
cycl oal kyl carbonyl, heterocyclyl carbonyl, am nocarbonyl, 20

al kyl am nocar bonyl , di al kyl am nog@dr bonyl, gPkyl sul fonyl, aryl sul fonyl,

am nosul fonyl, al kyl am nosul |, dialkyl am nosul fonyl, arylthio and

al kylthio. 19) A conpound of for j,a (I's) "or (Ib), optionally in the form of
a pharmaceutically acceptable s selected fromthe gr oup consi sting of:
N-{6, 6-di met hyl - 5-[ (I - net hyl pi per.cﬁ‘a 4-yl)cl¥bonyl -2, 4,5, 6-tetrahydropyrro

| o[ 3,4- 2§,
012 OO PRl O RSP AP ooty S 50,0987 5. 4. o) py
rNial[ng ( g )éh]hydwgﬁi\(‘ E’gncﬂu@nsmlrghd er Z:gﬁéhgd Ci-Cs %ky(lj optionally sulisgtuted by one or e
|_ saghey h drxyd Y AL QR In9t 3ty " ago! - 6

IS\I:-OI{ %:gggl gg{lﬂc;ryahmﬁ)cp {rbﬂi)(—()@ﬂﬁﬂiyﬂr of uiaﬁ+2 yl carbonyl ]-1, 4,5, 6-tetrahydropyrr
o 0] orobe* +nn+n

6- di m?ﬁ@%?%ﬁ“@ 6‘9 U\sﬁﬁro?pfk E’ﬁ’?lﬁlgr@khmi one %f%d ?‘& r’ﬁﬁydr opyrrol
0[ 3 4- c] hydr a@ﬁlatoih whilst thefdthep bﬂhﬁﬁrzm?’risdﬂ:;yl or n-butyl, then R is other than -COR®
N6, 6 ol bl -2 LG ehid PhRet) o) el e8P it bidiednSedisl ANy Ar 0Py

N-[ 5- [(1 fRéropteRyIRRMIL byeidhropy) 682-haphiblyimethyd, 5, 6- t et rahydr opyr
ol o[ 3, 4-c] pyr.azol -6- 10 spi roc%‘g opr gpan- 3-yl ]-4-fl uorobenzam de;

N-{6, 89di ﬁﬁmﬂt{c&umb&? -1 -yl )carbonyl]-2,4,5,6-tetrahydro
pyrr ol of 3jA-£ baNSoRBP 8l (14) dr (1Y ARBREAF IR 10 wherein R is a group

-COR®, R*is as defined in claim 10 and R, is tert-butyl.
12) A compound of formula (Ta) or (Ib) according to claim 10 wherein R is a group
-CONHR®, R"is as defined in claim 10 and R, is tert-butyl,
15 13) A compound of formula (Ia) or (Ib) according to claim 10 wherein R is a group
~CONR®R®, R® and R® are as defined in claim 10 and R, is tert-butyl,
14) A compound of formula (Ia) or (Ib) according to claim 10 wherein R is as defined in
claim 10and R, is a group of formula (I1a) selected from:
(R%),

(Rc)n /7 /_\ .
(5 (e A
o ""'-.Ru

20  wherein n and R’ are as defined in claim 10.
15) A compound of formula (I&) or (Ib) according to claim 10 wherein R is as defined in
claim10 and R; is a group of formula (ITa) selected from:




N-[ 5-[ (4- net hyl pi perazin-1-yl)carbonyl]-2,4,5, 6-tetrahydropyrrol o[ 3, 4-c] pyra
zol - 6- spirocycl opropan-3-yl]-4-fluorobenzam de; 15

4- Chl oro- N-[ 6, 6-di met hyl - 5- (4-pyrrolidin-|-ylnethyl-piperidine-I|-carbonyl)-1
,4,5,6- tetrahydro-pyrrol o[ 3, 4-c] pyrazol - 3-yl ] -benzam de. 20) Any conpound
of formula (Is) and (ib), optionally in the formof a pharnmaceutically
acceptable salt, as specifically identified in tables IIl, IV, V and VI of

t he experinental section. 20 21) The conpound A13- ML-B03 of formula (Is)
wherein Ris a group -COR with Re as cyclobutyl and R is a group of
formula (l11a) corresponding to 1-nethyl -piperidyl-4-yl, either as such or
in the formof hydrochloride or nesylafe salt. 22) A process for preparing a
conpound of forrmula (Is) or (1b) as defined in claim10, or the
pharmaceutically acceptable salts thereof, which process conprises: 25 a)

reactlngacorrpound of fg a(ma) r 1||b) X (Ihbs), V (Il1'b) H2N COON
H2N "COOH with acryl en @ iy t orrgspondi ng derivative
of formula (IVa) or (IVb 08 NC--~ " COOH N COOH (lva) (1Vb) b)

protecting the am no group of the conpound of fornula (IVa) or (Nb) so as to
obt ai n t wheworRdspoledinedgn dleim vat i ve of formula (Va) or (Vb) NC~~/'~-N

g oup: ) FEAEPRgp B R ocoR i 0 erp Romrui LU G ol ¢
al kyl at i n®"* agéefitorspheay of oyclablntyd,iand R és .8 defired podkdinig. est er derivative of
wher ei 8 AT 7 pAReat 8 ol ek rtercias e et | g By s defins tn it 1 (7

and R, is a group selected from tert-butyl, 1-methyl-piperidyl-4-yl, 1-methyl-piperazinyl-

4-yl,  2~R,S)-tetrahydrofuranyl-2-yl, = 2-(R)-tetrabydrofuranyl-2-yi or  2-(S)-
tetrahydrofuranyl-2-yl,

18) A compound of formmla (Ta) or (Ib), according to claim10 , wherein any of R?, R® and

10 R°is a group, as defined in claim 10, optionally further substituted in one or more of their
free positions, by groups independently selected from: halogen, mitro, oxo groups (=0),
cyano, alkyl, polyfluorinated alkyl, polyfluorinated alkoxy, alkenyl, alkynyl, hydroxyalkyl,

aryl, arylalkyl, heterocyclyl, cycloalkyl, hydroxy, alkoxy, aryloxy, heteroecyclyloxy,
methylenedioxy, alkylcarbonyloxy, arylearbonyloxy, cycloalkenyloxy,

15  alkylideneaminooxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, cycloalkyloxycarbonyl,
amino, ureido, alkylamino, dialkylamino, arylamino, diarylamino, formylamino,
alkylcarbonylamino, arylcarbonylamino, heterocyclylcarbonylamino,
alkoxycarbonylamino, alkoxyimino, alkylsulfonylamino, arylsulfonylamino, formyl,
alkylcarbonyl, arylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbony!, aminocarbonyl,

20 alkylaminocarbonyl, dialkylaminocarbonyl, alkylsulfonyl, arylsnifonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylthio and alkylthio.

19) 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-tetrahydropyrrolof3,4-

25  clpyrazol-3-yl}cyclobutanecarboxamide;
N-{5-(2,2-dimethylpropanoyl)-6,6-dimethyl-1,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-3-yl]-

4-fluorobenzamide;



10 d) reacting the conmpound of formula (Via) or (Mb) with sodium hydride

(Nail) so as to

NH2 )

chloroformate so as to
each one in any of the two regioisoneric

obtain the correspondi ng derivative of forrmula (Vila) or
(MIb) @~ YZO (Vila) @ Q(VlIib) V7 CNCN e)
formula (Vila) or (V11lb) with hydrazine hydrate so as to
compound of formula (Villa) or (MIIb) 109 H H YZ% k~

reacting the conpound of forrmula (Villa) or
obtain the derivative of forrmula (1Xa) or (I Xb),
formse Q~ Q-N COOEtN 1/ 2r COOEt

reacting the conpound of
obtain the

(Villa) NH2 (M 11Db)

(MI'1b) with ethyl

(ft) (IXpb) 5 N-12 NI-12 and reacting the conpounds of fornula (IXa) or

(1Xb) according to any one of the al'®rnative steps (g.1), (g.2) or
g.1) with a conpound of fornmula (X) RCOZ (X) to wherein r
claim10 and Z is a hal ogen atom so as to obtain the conpound

(Ma) or ( NHI5Y(2.Q diiecthylpGpanopi)2i4, I\6-ERaktdropyrrobs[ 34-cJodazold6NC R HNNI ~ R

10

15

20

25

spirocyclopropan-3-yl]-4-flucrobenzamide;
N-{6,6-dimethyl-5-[(2R)-tetrahydrofuran-2-ylcarbonyl]-1,4,5,6-tetrahydropyrrolo[3,4-
c¢Jpyrazol-3-yl}-4-fluorobenzamide;
N-{6,6-dimethyl-5-[(28)-tetrahydrofuran-2-ylcarbonyl]-1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazol-3-yl}-4-fluorobenzamide;
N-{6,6-dimethyl-5-{(1-methylpiperidin-4-yl)carbonyl}-2,4,5,6-tetrahydropyrrolo{3,4-
c]pyrazol-3-yl}-4-fluorobenzamide;

N-[5-[( 1-methylpiperidin—4—yl)carbonyl]-2,4,5,6—te11ahydropyrrolo[3,4~c]pyxazol—67
spirocyclopropan-3-yl]-4-fluorobenzamide;

N- {6,6-dimethyl-5-[(4-methylpiperazin-1-yl)carbonyl]-2,4,5,6-tetrahydro
pyrrolo[3,4-clpyrazol-3-yl}-4-fluorobenzamide;
N-[5-[(4-methylpiperazin-1-yl)carbonyl}-2,4,5,6-tetrahydropyrrolo[3,4-c]pyrazol-6-
spirocyclopropan-3-yl]-4-fluorobenzamide;
4-Chloro-N-{6,6-dimethyl-5-(4-pyrrolidin-1-ylmethyl-piperidine- 1-carbonyl)-1,4,5,6-
tetrahydro-pyrrolo[3,4-c]pyrazol-3-yl]-benzamide.

20) Any compound of formula (Ja) and (Ib), optionally in the form of a pharmaceuticaily
acceptable salt, as specifically identified in tables I, IV, V and VI of the experimental
section.

21) The compound A13-M1-B03 of formula (fa) wherein R is a group -COR" with R® as
cyclobutyl and R; is a group of formula (Tla) corresponding to 1-methyl-piperidyl-4-yl,
either as such or in the form of hydrochloride or mesylate salt.

22) A process for preparing a compound of formula (Ia) or (Ib) as defined in claim 10, or
the pharmaceutically acceptable salts thereof, which process comprises:

a) reacting a compound of formula (Ilfa) or (1b)

>< (Ina) y ()

H,N COOH HN COOH

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

(g.3)

N

is as defined in
of formnul a



wherein Ris a group -COR; g.2) with a conpound of formula (XIi) 15 R -NCO
(XI'l1) 110 wherein Ris as defined in claim10, so as to obtain the conpound
of the formula (Xla) or. (XIb) wherein Ris a group -CONHR3; or g.3) with a
suitable amine of formula (XII1) in the presence of triphosgene or of a
suitable chloroformate 5 1-1INR R6 (XI) wherein R and a are as defined in
claim 10, so as to obtain the conpound of formula (Ma) or (XIb) wherein R
is a group -CONR RL'; h) deprotecting the am no group of the conpound of
formula (Xla) or (XIb) prepared according to any one of steps from(g.1l) to
(g.3), so as to obtain the corresponding to derivative of fornula (Xl Va) or
(XI'Vb) HCOOEt H /-cOOEt N vv (X Va}9%(Xivb) HNC HNC R R wherein R has the
above reported neani ngs; and reacting the conpound of -forrmula (Xl Va) or
(XI'Vb) according to any one of the alternative steps (i.1), (i.2), (0) or
(i.4) 1.1) with an acyl halideyderivative of for (XV) 15 R1-CQZ (XV)
wherein RL is as set forth iny/claim210 under grou (a), (b), (c), (Ila)
with X as a carbongatog EB% andyg i s om so as to obtain
a conpound of fornmul a~{ XVl or §Vlb) R H H NH (XVI ( XVI b)
HN. HNC (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\/\NXcoou NC\/\I‘SZCOOH
):1 (Va) Q (b
5  wherein Q is 2 suitable amino protecting group;
c) 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 T |\{><COOAIk NC\/\T\{ COOAK

Q  (via) Q  (vip)
wherein Alk stands for a suitable C,-C alkyl group;
10 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)

a ) Q o
“& (Vila) \& (VIIb)
oN N

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



R R 20 wherein Rand R are as above defined; 111 i.2) with a 5to 7
nmenber ed heterocyclic conpound of formula (XVIl) or a suitable amne of
foruila (XVII11), in the presence of triphosgene r-Y (R). \ i (XVIl) HNW A
(XVI11) wherein Xis NHand Y, R n, e and Rd are as defined in claim10 ,
SO as to obtain the 5 correspondi ng conpounds of formula (XVla) or (XVIDb)
wherein Ris as above defined and R is either a group of forrmula (lla) with
X as a nitrogen atomand R Y, R and n as above defined, or of fornula
(tic) wherein Rd and Rd are as above defined; U wth a carboxylic acid of
formula (XIX) in the presence of a suitable condensing agent R1-0O0CH (Xl X)
to so as to obtain a conpound of ford a (XvVla) or (XVIb) wherein R is as
set forthin formula (la) or (1b) under groups (a), (b), (c) or it is a
group of fornmula (Ha) with X as a carbon atomor of fornula (iib), and R

Y, r and n are as above {efined; i.4) with a ound of formula (XX) RI-CQZ
(XX) 15 wherein R is a g oup of fornula (lid)Ngnd Z is a chlorine or

brom ne atom so as @e. el he a conp@ forgqula (Xvlia) or (XVIb)
wherein R is as defined €and R is a grpup p—nornula (lid); and j)
reacting the conmpound of AH( XVl a) or ( Ny red according to any
one of steps from(i.1l) to ‘.4) under basic con lons, so as to obtain

t he correspondi ng der %%IVG 20 of fornula@%la) orl] (I b) wherein R and R
are as above defined optlitonal 1y, k) c Wﬁrtlﬁﬁhthen1|nto ot her

conpounds, of or a § S nt

phar maceu?i"&§ %ﬁ?"&ﬁﬁgf?&l”i@f"#@ %W %%ﬁ)a r"g@&g@‘@% P18t

22wher ei nobtdim muhﬂw(tm of ringlat(EX4)-ob (DI, wack iy lany bDthY two fegidisbheripr ocess of
claim22wperein, in step (c), Alk is methyl. 112 25) The conpounds of

formula ( ) or (MI,) @ OQ@~O

Q- Q'--...N
C%GOOE &COOE
N N
(IXa) {IXb)
N

NH, H,

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
10 wherein R® is as defined in claim 10 and Z is a halogen atom, so as to obtain the compound
of formula (XIa) or (XIb)
° “’“\&(
O‘LCOOB G'ifcooa
N N
(XIa) (Xlb)
LN AN

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



(M la) (M Ib) OCNCNwherein Qrepresents a suitable nitrogen protecting
group such as tert-butoxycarbonyl (boc). 5 26) Alibrary of two or nore
conpounds of formula (la) N IN~RRNHCHs NCHs (la) OR wherein R
is a group -COR, -CONHR or -CONfl" wherein R and Rb are, each independently,
hydrogen or an optionally substituted group selected fromstraight or
branched Cl1-C6 al kyl, to C3-C6 cycl oal kyl, aryl, arylal kyl, heterocyclyl or
het er ocycl yl al kyl or, together with the nitrogen atomto which they are
bonded, R and Rb nay forman optionally substituted 5 or 6 nenbered

het erocycl e optionally containing one additional heteroatom or heteroatomc
group selected anong N, NH, O or S; Rispis selected fromthe group consisting
of 15 a) straight or branched CrC4 al kyl; b) cycl oal kyl, cycl oal kyl -al kyl
or al kyl -cycl oal kyl wherein the cycloalkyl noi ety conprises any C3-C6

by anched & 468 18 AeHOR Rl 1§ B of ool B XpSRSRE P B2 AMBEOADAT | '
2,6-difl u@ﬂbbhmwlllﬂamwmwﬁ onyI ) phenyl ;
gy (o et DSR2 SR B ooy TR Y ag%gfm{.?ﬁ{osgéﬁ%t ot a sldiEY! 1 113
chloroformate
5 ENR'R® (X1
wherein R® and R® are as defined in claim 10, so as to obtain the compound of formula
(XTa) or (XIb) wherein R is a group -CONR'R®;
b) 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
10 derivative of formula (XIVa) or (XIVb)

H H
é,cooa G(COOEI
N N

(XIVa) (XIVb)

HN HN
SR R

wherein R has the above reported meanings; and reacting the compound of formula (XIVa)
or (XIVb) 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)

15 R-COZ (XV)
wherein R; is as set forth in claim 10 under groups (a), (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)

a @'}"COOEt R Ca",k,cooa
NH NH

XVia) {(XVlb)
HN
HN\R \R

20 wherein R and R; are as above defined,;



(I 1a) (11b) wherein, in formula (Ha), the cycle represents a 5 to 7
menbered heterocyclic ring wherin X, directly linked to the rest of the
nol ecul e, represents a carbon or nitrogen atom Y is a 5 carbon, nitrogen,
oxygen or sulfur atomor it is an NH group, provided that at |east one of X
and Y is other than a carbon atom Rd is, independently from each other and
in any one of the free positions of the heterocyclic ring of formula (Ha),
a hal ogen atom or hydroxy group or it is an optionally substituted group
selected fromstrai ght or branched Cl1-C6 al kyl, C3-C6 cycl oal kyl, aryl,
aryl al kyl, heterocyclyl, heterocyclylal kyl, am no, 10 am nocar bonyl,
carboxy, oxo (=0, al koxycarbonyl, alRlylcarbonyl or arylcarbonyl; and n is
O or an integer from1l to 4; e) a group of forrmula (fic) or (lid): od ~e
jy(" 3 -O RwW (ffc) (lid) wherein Rd, Rd and R represent, the sane or

differ entl@&ﬁth'ﬂﬂi@ﬁﬁﬂéﬁlﬁ&éd’h&éi@@bﬁﬁ%p@ﬂﬁﬂf rodkiPa @YU QGEIbA AHOT 2
strai ght or rﬁnched Cl C6 al kyl optlonally substitut'ed by one or nore

groups se? Fﬂ/ the gregence ef fyiph B0 ocar bonyl (- CONH2) or
met hyl am nocar bonyl f#si3) ; provided that in formula (Is), when Rl is a

group of fornula ( c) hd one of Rd or Rd is a hydrogen atom whil st the

other of Rd or R4y s étyayl or n-butyl, then Ris other than -COR 20 with
Ra as 3- brormpheanyl , Q(Vﬂ'brt butyI pHN@BARY 4- t X¥Uibut yI phenyhnet hyl |
4- fluorophenyl neth cycl opropyl or 2-naphthylnethyl; or a

phar maceujierdd ki %ﬁfﬁ:{& gbRe Sk bud ReLRA deﬂﬂed@n 'cl ﬂf}’s \?leﬁ 1} Yhtaid'thd 0" ©
conpounds of formula (Ib} 112 N R ~NH erern
5 corresponding compoun of formula (XVIa) or (XVIb) wherem R 1s as above defined and
R, is either a group of formula (fIa) with X as a nitrogen atom and R, Y, R® and n as above
defined, or of formula (Ilc) 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)

10 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;

i.4) with a compound of formula (XX)
R-COZ (XX)

15  wherein R; is a group of formula (IId) and Z is a chlerine or bromine atom, so as to obtain
the 2 compound of formula (XVIa) or (XVIb) wherein R is as defined above and R; is a
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, so as to obtain the corresponding derivative

20  of formula {Ia) or (Ib) wherein R and R are as above defined; and, optionally,

k) converting them into other compounds of formula (Ta) or (Ib), respectively, and/or into
pharmaceutically acceptable salts thereof.

23)The process of claim 22wherein, in step (b), Q is tert-butoxycarbonyl (boc).

-24)The process of claim 2Z2wherein, in step (c), Alk is methyl.



Ris a group -COR -CONHR or -CONR Rb wherein R and Rb are, each

i ndependently, hydrogen or an optionally substituted group selected from
straight or branched C-C6 alkyl, 5 G3-C6 cycloal kyl, aryl, arylal kyl,

het erocycl yl or heterocyclylal kyl or; together with the nitrogen atomto
whi ch they are bonded, BY and Ro may forman optionally substituted 5 or 6
nmenber ed heterocycle optionally containing one additional heteroatom or

het eroatom ¢ group selected ambng N, NH, O or S; Rl is selected fromthe
group consisting of, 10 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
conprises any C3-C6 cycl oal kyl group!®nd wherein the al kyl noiety conprises
any straight or branched C-C4 al kyl group: c¢) 3-nethylthienyl-2-yl;
2-thienyl; phenyl; 2,6-difluorophenyl; 4- 15 (am nosul fonyl) phenyl;

4- (di met 3z} dhe competuidsiof frmnlal (VIIA) de4VITBY hyl pi per azi nyl ) met hyl - phenyl; d) a
group of forrmula (lla) or (fib): r "(R® -XY (lla) (IIb) wherein,in
formula (Ha), the cycl/represents a 5 to 7 nbered heterocyclic ring
wherin 20 X dir@gll i to the rest o | ecul e, represents a
carbon or nitrogen ajom 'S a pmgapon, il - oxygqgiiyor sul fur atom or
it is an NH group, prpvided that at |east f 115 and Y is other than
a carbon atom R is, independently from each owher and in any one of the
free positions of the hetéﬁbcyclic ring of formONa (Ila), a hal ogen atom or

o rai ght e Qfophors o Ml gRBen dhoR R it o MPyRonireany

het er ocydbad)., het erocycl yl al kyI am no, 5 am nocarbonyl, carboxy, oxo (=0,
alkoxycar | car bon r and n is 0 or an i nt eger
from ¥t aRipelorfba P mar B}Pﬁ’ﬁ‘} %’fa&y BRAY 1§ 0y R SO

N
R” / NH

CH,
N CH,

)\ (12)

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,-Cy alkyl,
10 Cs3-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:
15 a) straight or branched C3-C, alkyl;
b) cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety
comprises any C3;-Cg cycloalkyl group and wherein the alkyl moiety comprises any straight
or branched C;-Cs4 alkyl group:
c) 3-methylthienyl-2-yl; 2-thienyl; phenyl; 2,6-difluorophenyl; 4-
20  (aminosuifonyl)phenyl; 4-(dimethylaminomethyl)phenyl; 4-(4-methylpiperazinyl)methyl-
phenyl;



Rd(lle) (Ild) wherein Rd, Rid and R represent, the sanme or different and

I ndependently from each other, 1o a hydrogen atomor a straight or branched
Cl-C6 al kyl optionally substituted by one or nore groups selected from
hydroxy (-OH), am nocarbonyl (-CONH2) or nethylam nocar bonyl (-CONHCH3); or
a pharmaceutically acceptable salt thereof. 28) A pharnmaceutical conposition
conprising a therapeutically effective anmount of a 15 conpound of formula
(I's) or (Ib), as defined in claim110, and at |east one pharmaceutically
acceptabl e excipient, carrier and/or diluent. 29) A pharnaceuti cal
conposition according to claim28 further conprising one or nore
chenot her apeuti ¢ agents. 30) A produd®® or Idt conprising a conpound of
formula (Is) or (Ib) as defined in claim10 20 or a pharnmaceuti cal
conposition thereof as defined in claim28 , and one or nore

chenot herd@peutigeoup@E firemladHa)aor (MY ned preparation for sinultaneous,
separate or sequential use in antdféancer therapy. 31) A conpound of formula
J7(In

(I's) or (Ib), as defined in ' for use as a nedicanent. 32) Use of a
conpound of forrmula (la) of (Ib)Y, as defin claim10 , in the
manuf acture 25 of a nedicqnment ‘wth antit ctivity.

(lla) (Iib)
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
5  carbom, 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 (IIa), a halogen atom or hydroxy

group or it is an optionally substituted group selected from straight or branched C;-Cs

alkyl, Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl, heterocyclylalkyl, amino,
10  aminocarbonyl, carboxy, oxo (=0), alkoxycarbonyl, alkylcarbonyl or arylcarbonyl; and n

is 0 or an integer from 1 to 4;

€) a group of formula (Hc) or (IId):

d -]
_ J
R'd
(tie) (ld)

wherein RY, R" and R® represent, the same or different and independently from each other,
15 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 (Ia), when R, is 2 group of formula (ITc) and one of RéorR%isa

hydrogen atom whilst the other of R? or R is ethyl or n-butyl, then R is other than -COR®
20 with R* as 3-bromophenyl, benzyl, 4-tert-butylphenyl, 4-tert-butylphenylmethyl, 4-

fluorophenylmethyl, cyclopropyl or 2-naphthylmethyl;

or a pharmaceutically acceptable salt thereof.

27) A library of two or more compounds of formula (Ib)
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o)

R,
wherein
R is a group -COR®, -CONHR® or -CONR®R® wherein R* and R” are, each independenily,
hydrogen or an optionally substituted group selected from straight or branched C;-Cs alky!,
C3-Cs cycloalkyl, aryl, arylalkyl, heterocyelyl or heterocyclylalkyl or; together with the
nitrogen atom to which they are bonded, R® and RY 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;-Cy4 alkyl;
b} cycloalkyl, cycloalkyl-alkyl or alkyl-cycloalkyl wherein the cycloalkyl moiety
comoprises any C;-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;
d) a group of formula (I1a) or (IIb):

{Re},

{lia) (ilb)
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 2
carbon, nitrogen, oxygen or sulfur atom or it is an NH group, provided that at least one of
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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 (Tia), a balogen atom 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 (Iic) or (11d):

d
I
R'¢
(tic) (I1d)
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 proups selected from hydroxy (-OH), aminocarbonyl (-CONH;) or
methylaminocarbonyl (-CONHCH3);
or a pharmaceutically acceptable salt thereof.
28) A pharmaceutical composition comprising a therapeutically effective amount of a
compound of formula (Ia) or (Ib), as defined in claim 10, and at least one pharmaceutically
acceptable excipient, carrier and/or diluent.
29) A pharmacentical composition according to c¢laim 28 further comprising one or more
chemotherapeutic agents.
30) A product or kit comprising a compound of formula (Ia) or (Ib) as defined in claim g
or a pharmaceutical composition thereof as defined in claim 28 , and one or more
chemotherapeutic agents, as a combined preparation for simultaneous, separate or
sequential use in anticancer therapy.
31) A compound of formula (Ia) or (Ib), as defined in claim 10, for use as a medicament.
32} Use of a compound of formula (Ia) or (Ib), as defined in claim 10, in the manufacture

of a medicament with antitumor activity.



