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I nvention The present invention relates to

pyrazol o- qui nazol i ne derivatives, to a process for

their preparation, to pharmaceutical comnpositions

conprising them and to their use as therapeutic

agents, particularly in the treatnment of cancer and
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cycl i n-dependent ki nases (cdk). In turn, the cdks
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| NSt @R fRoth&ifdd biiHadeDIACH a{ﬁ%gtf J%l:ﬁ%a?% oﬁ@%&tﬂ s.and thus cause, in

activation and | nactivatl on erent c
conpinaxeeases an Zlﬁilrﬂ@d)é@é@fyhtf call mlerrﬂ"herpfoosg lbgspsmchnmg an irreversible
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d| ffﬁd@éﬁfeo&ycl in/fcdk activities. In GL, both cyclin

4 and cyclin E/cdk2_are thought to nediate the

ons SPfompounsE Sgpab ‘?f(fﬂnqﬁﬁplé}ﬁgﬁ highlyisgegific antitumor agents by
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are 8t PeYPHS ag dhq gy igedensnilentykipases odk). In turn the cdks
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8 nene'c&séﬂr i Jbﬁﬁal%?gé}es%lbgvt\ﬂm{@l the cell cycle. Both the critical G1-S and G2-

M transitions are controlled by the activation of different cyclin/cdk activities. In G1,

both cyclin D/cdk4 and cyclin E/cdk2 are thought to mediate the onset of S-phase.
Progression through S-phase requires the activity of cyclin A/cdk2 whereas the
activation of cyclin A/cdc2 (cdkl) and cyclin B/cde2 are required for the onset of
30 mitosis. For a general reference to cyclins and cyclin-dependent kinases see, for

instance, Kevin R. Webster et al, in Exp. Opin. Invest. Drugs, 1998, Vol. 7(6), 865-887.



result in a higher incidence of cancer. 5 Increasing
evi dence supports the idea that the cdks are
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intervention. |In particular, the direct inhibition of

cdk/ cyclin kinase activity should be hel pful in
restricting the unregulated proliferation of a tunor
cell. Further protein kinases known in the art as
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invention are useful in the treatnent of ‘a variety of
cancers including, but not limted to: carcinoma such
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drawbacks associated with currently available antitumor drugs.
30  More specifically, the pyrazolo-quinazolines of the invention are useful in the treatment
of a variety of cancers including, but not limited to: carcinoma such as bladder, breast,

colon, kidney, liver, lung, including small cell lung cancer, esophagus, gall-bladder,
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w@bkdioefresoand schwannomas; ot her tunors, incl udi POI/EP2004/050612
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follicular cancer and Kaposi's sarcoma. Due to the key
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the regulation of <cellular proliferation, these
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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,
Bub-1, PLK, Chkl, Chk2, HER2, rafl, MEK1, MAPK, EGF-R, PDGF-R, FGF-R, IGF-
30 R, PI3K, weel kinase, Src, Abl, Akt, MAPK, ILK, MK-2, IKK-2, Cdc7, Nek, and thus

be effective in the treatment of diseases associated with other protein kinases.



~ R (iaj (ib):. R wherein 1o Ris hydrogen or an
optionally substituted group selected from am no,
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cycl oal kyl -al kyl, aryl, ary¥al kyl, heterocyclyl or

het erocyclylalkyl; X is a single bond or a dival ent
radical selected from-NR -, -CONXK -, -NH CO NH,

-0-, -S or -S2-, wherein R is hydrogen or an
optionally substituted group selected 15 from

strai ght or branched Cl-C6 al kyl, C3-C6 cycl oal kyl,
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(I'b), Rl is a divalent -( )" NH- group bei ng |inked
to R2, v\,here}\l , R2 is a group.
from-NR'R"' |N( - ©r -R', wh
R'" are, R\25 pefjdent I?y, hygr og
optional Iy éubst"ﬁ t ut ey _gNoup sel ect etxfT 0
or branched C1-C6 al kyl, C3-C6 cycl oal kyl or N/N\R
cycl oal kyl -al kyl, aryk, ary(la)kyl, heterofgklyl or ™
het er ocycl yl al kyl or, together. W|th the nitrogen atom
t o wiwhehint hey are WO 2004/ 104007 PCT/ EP2004/ 050612 5
ondgd, R'. and R' f t
E%t e ofzﬁ ]Sl,)fdr?ﬁenh(ért a ge g%%‘a Y sg?s&%ﬁ cP gléobz?l % eg ?lyﬁ‘om amino, straight or
cont Ghafidhed QUEs AR| Ci-0nadyclualket, Q?&l@iﬂcﬁlﬁdlleﬂtﬁﬁl , afdByINheterocyclyl
O or § Ais a _ divalent group selected from-CH2-,

- ( oHnyBeterocyelgallyloH3) 2- | - O( CHB) 2- CH2- or - CHECH-: 5
or aXQQQElEElQ%HE& 684 w B SREA ISPk b LRRL e@fombn -NH-CO-NH-,
anot her e e present I nvention also
pr oviQte sS-aorneSCPzedwlﬁmn il e&ahydmgemeirl an qpﬁonalfyesuasmmed group selected

i sorders Gal ed b / aI ene
b1 orBOR RrARSSF erafRf (o RASELRI 26, L3 RSt ator, a.
Ki nasglaiisd, lheltdrycyclg»y lacbm»dyblgtaﬁfyﬂ (7| tbgeﬂ&rrmmb nitfogdf @tbm to which

t hereof a effectlv nt of a pyr ol 0-quin I ne
der i Y prpdopdssh alaks?)rfnr?é o EaBe dﬁeﬁw of ﬂl%c)rocyclyl group

or ($ftlonatly Qntz{}hin&ﬂé\ﬁddnﬁ%aﬁe{er&’om B1&ct8d among N, O or S;

Ry, bonded to any one of the nitrogen atoms of the pyrazole ring as per formulae (Ia) or

20 (Ib), represents a hydrogen atom or an optionally substituted group selected from
straight or branched C;-C¢ alkyl, C3-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl or
heterocyclylalkyl or, in formula (Ib), R; is a divalent -(CH3),-NH- group being linked to
R, wherein n is 2 or 3;

R, is a group selected from -NR"R"™, -N(OH)R", -OR" or -R", wherein R" and R" are,

25  each independently, hydrogen or an optionally substituted group selected from straight
or branched Ci-Cs alkyl, Cs;-C¢ cycloalkyl or cycloalkyl-alkyl, aryl, arylalkyl,
heterocyclyl or heterocyclylalkyl or, together with the nitrogen atom to which they are



R, (lc) (Id) RL In a preferred enbodi nent of the

nmet hods descri bed above, the cell proliferative
waele@enadmwn7 i s sel ected fromthe group consi sti NRCDEP2004/050612

cancer, Al zheinmer's diseasey viral infections,

aut o-i mmune di seases and neur odegenerative di sorders.

15 Specific types of cancer that nay be treated

i ncl ude carcinoma, squanous cell carcinoma,

hemat opoi etic tunors of myeloid or |ynphoid Iineage,

tunors of nmesenchymal origin, tunors of the centra

and peide®RT ahd RET Moy Forky &t 6 ARdniteediBhetero@yi 6O H&erocyclyl group,
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at her oscl er osi s, puI nonary fibrosis, arthritis,
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prov es” t unor nesi s an asi s 1 nhrbrtion
as \Aﬁbieoﬁsnteffeeﬁweamom of ar mamzolo-quisgoling dewyative irgpresented by the
d host e r di sease. The inventive nethods
ﬁg %1 u%&%ggr@%i cycle inhibition or cdk/cyclin
dependent |nhibition. WO 2Q04/104007 PCT/ EP2004/ 0506
6 In additionyto A t he met hods
present invenili on |pr oy tment an
radi ot he [ [
The present” i nvention ¥o provides aX

pyr azol o- qui nazol i ne derivative represented by N/N\R
fornula(la) or (1b) N O I\(F)Rz R~ 2 REAN | N ~X

N N~ RL" (i 5 wherein_ R is hydrog
or ahl éritrPf@F’FS(il |eylb§éwt pﬁﬁb@j Hyﬂrﬂaﬂsiﬁ deserihed egbove.othe el prohferatlve
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cycl oal kyl , cyc aryl,” aryla
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mesenchymal origin, tumors of the central and peripheral nervous system, melanoma,

seminoma, teratocarcinoma, osteosarcoma, xeroderma pigmentosum, keratoxanthoma,
thyroid follicular cancer, and Kaposi's sarcoma.

20 In another preferred embodiment of the method described above, the cell proliferative
disorder is selected from the group consisting of benign prostate hyperplasia, familial
adenomatosis, polyposis, neuro-fibromatosis, psoriasis, wvascular smooth cell
proliferation associated with atherosclerosis, pulmonary fibrosis, arthritis,
glomerulonephritis and post-surgical stenosis and restenosis. In addition, the inventive

25  method provides tumor angiogenesis and metastasis inhibition as well as treatment of
organ transplant rejection and host versus graft disease. The inventive methods may also

provide cell cycle inhibition or cdk/cyclin dependent inhibition.



fromstraight or branched C1-C6 al kyl, C3-C6
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nitrogen atomto which the§ are bonded, R and R nmay

forma 5 to 6 nenbered heteroaryl or heterocyclyl

group 15 optionally containing one additiona
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i nt ehatavcwhdaﬂqdalremtforapﬁﬂ o)aRi sresdivalt 0(H248H; ginap being linked to

2(1}/ 1% VO | %/0411 114 and WD 02/ 70515, all in the nane
Tg apﬁllc itself. Fused bicyclic conpounds

CONPRS & aﬂg:oﬁp’ ﬁamédefrdsm I-NRI'R'S, NIOIPRS SORS ioAR K | mrhafeen R" and R™ are,
i nhi bi g actiyity have been als? dlscloaed in

00/ 6%k andepgndgpily, Jydmescn oxgn prtigually yybsiaptss group sgh“»ated from straight
?]EI | Jéf q ll')?aﬁié%%d %\Q@L URPaicert; apRbdieAt bPyPRARSILARA, aryl, arylalkyl,

heterocyclyl or heterocyclylalkyl or, together with the nitrogen atom to which they are
25 bonded, R" and R" may form a 5 to 6 membered heteroaryl or heterocyclyl group,

optionally containing one additional heteroatom selected among N, O or S;

A is a divalent group selected from -CHj-, -(CHa),-, -CH3-C(CHjs),-, -C(CHj),-CH,- or

-CH=CH-;



2002), all in the nane of the applicant itself. 20
Fused tricyclic derivatives possessing ki nase
WO ndvishogoory activity are al so disclosed i n twoPCT/EP2004/050612
copendi ng applications PCT/EP03/01594 and
PCTI US03/ 04844 (both claimng February 19, 2002
priority fromUS applications No. 60/357918 and No.
60/ 357960, respectively) and herewith incorporated by
reference; none of the said applications specifically
di scl ose the derivatives in re. 25 In addition, fused
pol yey£piagmamettichliglaf@peibleisyiatiewd$ as protei n ki nase
inhibitors are also_ disclosed . in the international . )
pat ehbe Bspant dnventionsalsinghydsgosthods af suntipsizing b pyssseln-quinazoline
conpS AR oIl F A0l @RTY e ks sl BRHRe provided, may be
appl cawxeniently, grmpepenif defined aaspbespapnds of formula (I). Pharmaceutical
pir azol o-@lui nazol i.nes_of the qor esen{i [ nveFlti o) f?fre la (I 1
ekenPITHIEET RATRITIE 6 Rragldgringratin depetye ¢ fggoula () are also
f useghcluded i tBé praseeivardionves for the treatnent of

hyperproliferative di seases are disclosed in WO

96/ 40109 cqmplRke AResiasion o the fnveption and manysefithe gtiendant advantages
PCT/ E@?eg@%’i]pﬁ@%&ﬂ%@ot&ﬁ@d SOMR NI Beinek %t‘i@fllﬁdérbt))%&’f)y reference to
the I nvention nay ‘have asymetric carbon atons an

may thhdolbfvongdetailedtdestsiptiondi vi dual optical isoners, as

racem ¢ adm xt I
dgn’pr ising a mmmw&m&m{’ TION
| sonB¢weral hbteRbydicRomipburldd altcknowhtif fteft &SpraveinKithsé Bfibitors. As an

scope of the present invention, 5 Likew se, the use as
an affemPlfnod-cabERmidy PEpfoleshand, dusidp-gYieglae randadivatives  thereof,

t hei fa@ ek Hfééllﬁs%d R pebtah k?ﬁ%%ilﬁlﬁﬁto%acﬁ@hﬁérﬁﬁioﬁﬁl%& ; E gpplications

phar maceutical ly acCeptabl e bi o-precursors (otherw

r ef eMQ@A14218s WD 61/d2 1i$s W 02648 el andpWne& 7Q5¥ 5§ all imthename of the

) ar I ithin the scope of the present
iqgnve piﬁg%.t%%’rﬁgdr ugs are any coval ently bonded

conpBused sbivkilichcommpemde dohpriginpi perapie endietidsugnd pdsessing kinase

accoyding to forpnul 1), i.n Vivo. G n

o oo, e Pkt hefn hiso afelshaicin kP 7R3 Wlong1242 as wel as
ket owenot/028720 bRIBIPunp@BBdhed WS FARERE hplibAtoR 40%381092 (filed in May 17,
contenpl at ed as bei ?gﬁl ncluded wWthi'n this invention

whet H¥R),alliis themgme of thg @pplicent itaslifor predonminantly in

30 S8 5 BB GO SFRAE g B8 LI i
Cl - Gopahdiyg spplicattons dPETSEROB/0L 5 ganduPCHUB3/04844f @both claiming

o ufgpeciy T80 2 il o, D) pblations N 6 s aps No. 601357960,
N- hepe¥lecti?dl) Adiendrbdih idlokidritBe® bl Sefdrdade; AldheCH ORI hpplications

we intend, unless otherw se provided, a cycloaliphatic
ri ngspseidinalbysdigojase Bisrdspyativeg incleobut yl , cycl opentyl and

cl BL . | . .
5, 5By S 80 ALy B s e e
car bisaseil &n the iitemetionalmitért applitetemrbOMS/8026afd B0 98/28281, both
ot haln ) andioh Gl Ttepfiios i Ghoueh sarfed it i Benerel formula
ri NGSE béth HpPiBHibss, ol spetAREHampRRYofRpRERS16-Guinazolines of the present

het erocycl ic hydrocarbon al so referred to as
invention are exemplified therein.

30 Finally, heterocyclic ring fused pyrimidine derivatives for the treatment of
hyperproliferative diseases are disclosed in WO 96/40142 in the name of Pfizer Inc.



het eroaryl group, conprises a 5 to 6 nmenbered ring
wth from1l to 3 heteroatons selected anong N, 0 or

w®200250488anpl es of aryl groups accordi ng to thBCT/EP2004/050612

invention are, for instance$ phenyl, biphenyl, a- or
0- napht hyl , di hydronapht hyl, thienyl, benzothienyl,
furyl, benzofuranyl, pyrrolyl, imdazolyl, pyrazolyl,
thi azol yl, isothiazolyl, oxazolyl, isoxazolyl,
pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl,

i ndol yl, isoindolyl, purinyl, quinolyl, isoquinolyl,

di hyﬂlﬁdlﬂimhpmhds"bﬂfomﬁﬂu (’I)Mﬂihb Menh&ﬂﬁiﬁﬂa\&m@jminemc catbon atoms and
i ndanyl, indenyl, triazoly nd the |ike. 30 Unl ess

ot he@Y E@r%?fe &xiet %Sdndlf’ﬂéaltoéi“ﬁﬁ R @ EACEDIc; adEiXfiies osas any other
to 6, mERE! &8 | of NSRS f

unsat urated h e&ng[:yc%gs w&ﬁﬁl%f(%fom 1 t%t{ SLIﬁg%Igérr%;bﬂé%am all to be
sel eintendedasowithidtheBcepe oStheApesent ihventionhe ful |y

u rat ed, het erocyc ., _Preyi WD..2004/ 10

T EB5 055 e s 20 5 Gy Pheit pEAT Y pPy Pome bhd frei acmixtures
het egmic we | wsh ahel BHskONRRS a0l thy phindceitibaly Ydcceptable bio-precursors
exanpl es of saturated or partly unsaturated

het elodheywise sefereeddp af nEy- tirsg&) 96 theirpamopRes o fermujagd) are also within the
| nsg&gg?eoﬁlhﬁg{e%tm%ﬁt{ogl i dine, pyrroline, imdazoline,

pyrazol i dine, pyrazoline, thiazoline,
t hi aProfitugs az, angi deyelenthiubended cempemgd vaficlr wefease the active parent drug,

3-di oxol an of idi.ne, 5 piperazine, norpholine
é%d ?ﬁgT’}qgixﬁP%ﬁ?LP}V¥ﬁ the above, it is clear to
t he BKtdsks dvlivancdnijindinynag osxixe Uindtadfordekie fofus nfor dfistance keto-enol
wherein X represents a singl e bondﬁtas to.be inte

as hfgviiowgrs@ F&ghﬁ@@qlgqg: Qe éscqopgﬁmglart asdepng ipgluded W1Hnn ‘gns invention
PYT | Whéth&i@x¥RhEinYequitibhith b B&dt)ﬂlﬂahﬁy aPM¢Goin1di cat ed

substituent neani ngs and unl ess otherw se specified,

10 aWh@PfeS@é desgrpteonRunlges otlRIwWisRspegitedRwith gredenm smygm er branched
d
gﬁp ti 8”6 H(XD\%Q St Lﬁd"&n& of:ctger %) %urc]:gtealg,ifog' 11Is ge Q&‘T’ﬁg’l eQﬁSﬁ n-propyl,

| nd eﬁe;rrdpﬁl it yutyls mobmyle cert- lliu‘nyll sdaaiqu,empemyll m-hexyb,md the like.
| uori nat ed

zZi d oly
al k;ﬁlslthl(‘gm Leg%)}%r 9 Py&ga,]]w ﬁ% lktg SS 0 f@?"oﬁ’&?&}dﬂl a cycloaliphatic
het ef@estch ¥t @icllﬁph'opy@ )é?él@@itﬂi]y J:yclop@hfyl’ lnﬁi &clohexyl, as well as any bridged
al kyl het erocycl yl, hydroxy, al koxy, polyfluorinated
al ko%&@ loaliey) griony Withmp 4o 40 edrken %S%}is het er ocycl yl oxy,
l;

]ge;‘éré DX 6@1&&5%&1’9%?% gﬁ oxyg(?{ c }1ydrocarbons with from 1 to 2 ring

ar yI maiched) yitleex Yysed ar ldoest 10 @&ck oﬂlpnhy hmglly bonds, wherein at least one of the

glyi(;o S5 |bon l g,lr‘%}éﬁfiﬂ? %r X%ﬁ%%%rlg?WF hydrocarbon also referred to as

al kyjleﬁé'fb AM9BbIob, cahisbad NeRkkibMdted WnLivieth from 1 to 3 heteroatoms
al kyl am no, di al kyl am no, ar ylam no, drarylam no,

for nyplestedranong Ne @) ey bonyl am no, aryl carbonyl ani no, 20

LSRRI P08 8 WAAIPB B e phe, .

for myd or ]&Jnkpﬂtl@&,rdibyth‘bnaphihyl ddedyd ehzothienyl, furyl benzofuranyl, pyrrolyl,
het er ocycl}él car bonyl_, cI oal kyl car bon

I,
het ellng |E5@qggﬂ,y‘fhlazg |oxazoly¥ 1soxazolyl, pyridyl, pyrazinyl,
al ky)aipias p\r gﬁ%ﬁhm 1di ﬁld@SJl an]sﬂﬁigélﬁlporﬁdrmyl Ty quinoly], isoquinolyl,

aryl am noc kyl sul'fonyl, arylsulfo
het edmy;;rgquh@myf qmppxalmm hmﬂﬂo@qﬂyl, ,1ndanyl indenyl, triazolyl and the like.

gdndy{e{ﬁg]% %ﬁ%"rgfls%ns%edlﬁgd ?he t%rn%1 rﬁ]eteposélyjfclzlgrlom}ﬁludes B 6 % berea saturated,

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

selected among N, O or S. Apart from the fully unsaturated heterocycles, previously



In this respect, with the term hal ogen atom we intend
a fluorine, chlorine, bromne or iodine atom Wth
wo ba4tietont per fl uori nated al kyl we intend any OPCT/BR2004/050612
above straight or branched 9Cl1-C6 al kyl groups which
are substituted by nore than one fluorine atom such
as, for 30 instance, trifluoronethyl, trifl uoroethyl,
1, 1, 1,3,3,3 -hexafluoropropyl, and the |like. WO
2004/ 104007 PCT/ EP2004/ 050612 10 Wth the term
al koxy, aryl oxy, heterocyclyl oxy and derivatives
t her p@drredetoGis ar@tﬁﬁﬁd h&éfoéb&l@%n&dﬁﬁ@ﬁﬁpask@l byhienermd ayyl.oéxamples of
t he above al ky ’r\%ﬁ or heterqcyclyl  groups |inked

to twéuraf@épr eaﬂlt/ asawspied heterocysles AgROTdinEdR sdnvestighrpre, for instance,
skl | %yraﬁz pg\?ﬁ'@l {dine0f H&ﬁné‘bﬂﬁﬁﬁazo'hhe,' ﬁmﬁhﬁﬁ’l&nteo g&ﬁ%ohdme, pyrazoline,

son that any ‘group wh name | S’
c orrptlmzbbnm aﬂnazzahdine,asl,lhyfdmﬁman,sttamlvdnﬁu@h allB3rfliogelane, piperidine,
teroc]])(/1 él al k has ﬁigl 3 i ntended as
convglm; Inf‘%fp % “the parts fromwhich it

der i PRgn altofthe Iayom itad Kigdr 16 fieukilledthdahthhicant ld:binb@tind of the invention
substituted by { or _heterocyclyl, mhereln al k
S

aryl wh?feweiié?megﬁ \A single fond hagife\he igtendlsdeas hayng % Regroup directly
any Fﬁke}lrﬂ@tﬂeg)ﬁ'ﬂ’ SHehosy. for instance, alkylthio,
m no

al kyl a , am nd, 10 al koxycarbonyl, .
al koAymdibgm/ﬂmrﬁbnm inldma‘@d@ulyammntmmmgpl and unless otherwise specified,

h t ! océfc tth ?Yf’gﬁ S plg’o%%icﬂ'c lggc‘;’hlp §1¥ k?\flon%ﬁy k%bsﬂ%ted in any of

ar yI theﬁ)fﬁt—ieq&lsiﬁphs B @n@ ot &fodt Yolyd, foDinstah&s] & 6 ga@ups independently
above defined. Pharmacgeutically é&gpt able salts ci
the tirFdutiens: Srlogdh Miffa Q<e)SPiRs £¥@oq g, alkyl, polyfluorinated

addi Hipn BRlrbS NN al'ﬂ &ﬁﬁlk‘}l ohetefog?ﬂylc H&ér@c?yclﬁalﬁyl’ cycloalkyl,

nitric, hydrochloric, furi'c
per celkpletyd, a&iﬂdlsqmmcwl etb'éthzsf,, 41k¢>m umlmﬁmna@d alkoxy, aryloxy,

L op ycol oxa ma
rrgal eargrﬂlh{yl rx%arl C, he%er? lﬁlﬂgﬁ&@énzm %ét&mo@lﬁﬂ%l‘&yﬁan |ef:h,ylenedmxy’
met halkglsatbpdydoiyc aucyladidmymﬂyaikyin dryda@irbanyloixg, aﬂbﬁky, adkoxycarbonyl,
wel | r .organi ses,.

th
o, alkomeRBoR kL el rHERS T RS Babanits Ano. aminoalioyl,
sodi JRYlaRRioaRkg1, UilkyleRinhuiloRy, ﬁﬁﬂibesdllbyﬁmjhwdﬂﬁmy%ﬁno arylamino,

car bonat es or Bbi car bonat es, acycl ic or cyclic am nes,
pr ef @ipmlangno,20 rrefomaylamw@ et 1a{kylsrheaylaging, hy| amnaearbonylamino,

1 PO PR B SR SO D By,

c onpayhdEomflamihoyr rnfbrmyl I a)tlkylcal(obim)l prygéabangl] heterocyclylcarbonyl,

R | SRatiSTalioned  chfelcroimale | driipenrt | figpinocarbonyl
-R', giikglatdifbckbohl, an oa*yla&m;lchmon}aubst ldllbsllﬁﬂ’fo 1oup arylsulfonyl,

sel ect ed from C3-Ch cycl oal kyl or cycl oal kyl - al
ar y| heterogychylsaifonyl, 2 sapispaiigeyic| yalkydaminosulfonyl, d1a1ky1am1nosulfonyl

and R, Rl and A are as above
lcalgéfi %rgg?{lg,&?{sgikg%ﬁg erred are the conpounds of fornula
(1 @) Inothis(dekpectpwethetha texmi Imlapey atomp welatead d fluBfiné, shirine, bromine or
groug}dﬁlelﬁfcted from-NHR', -NNOHR', -OR" or -R',
wher .5 an  optional |y substituted group
sel erﬁﬂhé feﬁﬁE@ﬁTu@ﬁné%y&&lEﬁ'v%Vlhteﬁd ay 6t tRahtorb sdi |or branched
aryl , ?/ , heterocyclyl or heterocyclyla
and Q;-CRIa lﬁhETOAP%Wélch@%lﬁi@@'@m@éfh}’ri@ﬂfe B apes Oﬂne a'fom such as, for

ef ﬁgfaﬁ% ﬁ{fﬁlokﬂﬁetféﬁ nlﬁgﬁ&gétgﬁf f1 qrﬂb %eﬁeifﬁl)oro%opgrﬁ B)d the like.

erelrn




R2 is a group selected from-NHR", -N(OHR', -OR" or
-R', wherein R'" is an WD 2004/ 104007 PCT/ EP2004/ 050612
wd looepedoonal | y substituted group sel ected fronP@BEER04/050612
cycl oal kyl or cycl oal kyl -aliyl, aryl, arylalkyl,
heterocyclyl or heterocyclylalkyl; and R, Rl and A are
as above defined. Even nore preferred, within the
above cl asses of conpounds (la) or (lb) are those sane
derivatives wherein Ais a group -(CH2)2-. 5 According
to anot her enbodi nent of the invention addressed to
t he Wathp ahen dermof alkdsxy, nadytoxy) a))ete@dScy(:]yhﬂxy and | égivatifes thereof, e.g.

referred,. co unds i s rereseted t
g eri PQFB’@WHD\@%%Q"@ e xnten &y Pg aﬂ?@ iyl grsheterocyclyl groups
9r OUhiebiithe st oMb SRR oulifHES AomitygHogen atom

en
or a straight or branched Cl- %ﬂ al kK ygl gr oup; “and
vVnerEnom #A] oRhabow, it 1ar:ba1a® thb ckiledipériorethat dny ghoa Which name is a

ass of referre vent
for n({ﬂng)ogg al)lamer su(c 61)9 | Sms 8rsyeah]%§ §* e*omgc {)laﬁ)cyl has to be intended
der i ysadonvesiondIBr @nstruedi 18/ the gmsu&om&;vhlam i dSzivess e, By ahl ralkyl group
-NHR'_ or . mebgO-l) R",V\/n% ein R is a hydrogen atomo
st r alVBish infurtlersibstispte by @yl aarﬂaﬂerqgvémlpwher&%almealal pr heterocyelyl
A, Ryand.iRlc akdnegs above defined. Another class of
preferred conpounds of the invention of fornula (Ila)

or (Likpwiss, any&frtbﬂp teewe Seddash Jort inganter alirpithioedkyliraine) dialkylamino,
\%ﬂl Sal@o%&%%&gl and R2 k%%(g a%o%?ﬁnm]%HR or I\Kcﬁ%—'z)cyclylcarbonyl

erern a hydrogen atomor-a straight or
br anhﬂmdcﬁllylééﬂboabrlanhncg bjbﬂmlkylat}d:anbbﬁﬂamﬂ] the,1ikR iacidddRiroups wherein

are defl her. cl ass referre
co n’p@ﬁ ﬁ@gf) oY, @ry Wﬁ% hefeaqc[}(ﬁ]prgmefégss grg as above defined.

r epr eReRiRdidy atcl@@ptaﬁé 'sMﬁt VS dﬁﬁ%bﬁﬁda & foi&nalaotmnaruae the acid
as above defined and and R2 are |inked 20 together

t hr casgition salts adlténnorg@w@} Rrgapic agidsup 8s authe, hysirephlasic, hydrobromic,

§ S€ Rﬁi‘ﬁnc 83 édr}ircg%h%olrﬁ F%f cge%e% gls guogi%c, gwlc? Jactic, oxalic,

der | malbhi¢emalid, Irialmcmhraar(clamcabehz(oibb):mnm mhm;lehc methanesulphonic,

Coﬁpo %{S% SIQ . cr;rhA aﬂﬁgﬁ%@/ﬁéé’ thwﬁsc tg/? ép%r’ggxﬁe gt prgagigypases, e.g.

Specm(aw of: AMRIHENArtAf mét8lk Nelpacidllyd soddim,( pdAssiin, tdARIUM or magnesium
invention, 25 optionall in the formof a

phar iseexidesc gartpnates ept Abjrabengtes, asyelia Her @¥plia | wRiness| preferably
ct C s
SE ARGl i SRR a4l e
pr oche®rding tE raefnast |emglyot1iltm:nt ofitloe mdsntddn Addrersed t¢ Itl)e compounds of
Em&fggﬁ%ifﬁggb@i nll)r%%erreg derlvzyt\fvgse arg\%o%g OheremA.‘)Q 1s a group -NH- and R, is
a group selected from -NHR", -N(OH)R", -OR" or -R", wherein R" is an optionally

substituted group selected from Cs-Cs cycloalkyl or cycloalkyl-alkyl, aryl, arylalkyl,

25  heterocyclyl or heterocyclylalkyl; and R, R; and A are as above defined.
Also preferred are the compounds of formula (Ia) or (Ib) wherein X is a group -O- and
R, is a group selected from -NHR", -N(OH)R", -OR" or -R", wherein R" is an
optionally substituted group selected from C3-Cs cycloalkyl or cycloalkyl-alkyl, aryl,
arylalkyl, heterocyclyl or heterocyclylalkyl; and R, R; and A are as above defined.

30  Also preferred are the compounds of formula (Ia) or (Ib) wherein X is a group -S- and
R, is a group selected from -NHR", -N(OH)R", -OR" or -R", wherein R" is an



12 specifically provided, has to be intended as

conprising the derivatives of formula (la) and (lb).
wadbenaéoe, the conpounds of fornula (1) or thBCT/EP2004/050612

pharmaceutically acceptabl disalts thereof may be

obtai ned by a process conprising: 5 (1) when Ais a

-(CH2) 2- group: st.1l) reacting

2- et hoxy- 2-cycl ohexen-1-one with diethyl oxalate, in

the presence of [|ithium (bis-trinethylsilyl)am de

[LiN(TMS)2], so as to obtain a conmpound of fornmula

(l )oﬁb@aﬂﬁﬂsn{utdd) group) s€lectél Ao6h C{-eabycﬂ@ﬂk}ﬂ ol dybloglkyl-alkyl, aryl,

hydra2|ne q§r|vat|ve of for - NHNH2 (11

wher @ikl hetegoayply! andstrsogye éﬂlkyé&nﬁrﬁa Rt ﬁ’@‘% % avenéeﬁned

to t PGOR6k ét‘éf??d:m&rlﬂhg )Qﬁm%%ﬁasse‘sm wmmwmg are those same

the steps (st.2a 2a)
pr esderbativds vehekeimaris algomipe(CExp-as to obtain a mixture

CooehSeETRIB SR, SRRy BtV agh apateistRiro B Fompounds of

abov griheRqld) e érba, 158 R hadférid dofiolinddiix tepteseritéd By tHase derivatives
single ccl)]gﬁoun and_(1Vb); st.2b ,ln the o s
pr esBheEl la@esrw.p ua%Raés 2 8Bt AHR 20 HPEDRY virerein R" is a
for [ A

0 ok, 73 4 Bip I QI35 GORYOAeRh .
(st. Qib)asabmre\dhﬁn@tn Rl i's hydrogen with the conpounds

?é av?{ﬂg‘gﬂ 8 I VC rged ngo@ou\ﬁ'{fos ltﬁ]e I;}nveﬁtl h 3F 'f&r%%lae (Ia) or (Ib) is

al“ogen,

obt aiepresentéd b<}t ﬂié eelwaueeymhmﬂdsc ©h giqupnal anc( leii)s aégﬂﬁhp -NHR" or
( Nb) rein RLis a ve re(?orted and

S epaﬂ%%ﬂg" tReTen B’ g %ﬁ@%’%ﬁn&t RErE§ %rﬂﬂi’m(nﬂg‘id Ginfi+ alkyl group;
(IVbandmraﬁwk%@%ré°gdb€5’e?&%é@50612 13 st. 3)

reacting the conpound of formula (IVa) prepared

accoAde%gt tﬂ@SSanf/ pesierTasf cempqyads O tthe sventian op fyrmgla (I2) or (Ib) is
épsﬁ%es?ncegda@ b ‘a&'\}éth@%(\k,ﬁé*}%m?ﬁ RS -8°5A K 109 hp NHR" or

d| MetNRIH)R rerteiieR Y is- 4 bydre@ntaydmoeh atrsiglstr dsanichedo®i-64 alkyl group;

a Coa‘?dv%]crlelng Rfeglrdr&”are s a %vgclieﬁg'xv(?)

Another class of preferred compounds of the invention of formula (Ib) is represented by

the derivatives wherein R, X and A are as above defined and R; and R, are linked

20 together through a divalent -(CH,),-NH- group so as to give rise to:

Also preferred, within the above class of derivatives of formula (Ia) and (Ib), are the

compounds wherein A is a group selected from -CH,-C(CHs),- or -C(CH3)2-CHo-.

For a reference to any specific compound of formula (Ia) or (Ib) of the invention,
25  optionally in the form of a pharmaceutically acceptable salt, see the experimental

section and claims.

As formerly indicated, a further object of the present invention is represented by the

process for preparing the compounds of formula (I) which formula, unless otherwise



COOEt COCEt ~- | Me- Me-NIL f~ N Me ON~ NM ON
I-NRL R 5 (Va) (Vb)) wherein RL is as above
WO e@anomad] and reacting the conpound of fornmul BCT/EPI000050612
(Vb) according to any one 18f the alternative steps
(st.4a), (st.4b) or (st.4c) st.4a) wth guanidine so
as to obtain a conpound of formula (la) or (Ib) N1 O
N O RX-NR-X-N / N-NRR NNR2 R R1 (la) (1b)
10 wherein RRX- is amno, R2 is ethoxy, and R is as
above defined; and optionally converting theminto
ot heﬁpeéﬁﬁb&lgaﬁfo\/iﬁéd, Qfas kObEidiénded hs corfipriship) theidefivatives of formula (Ia)
guani di ne derivative of fornmula (VM) R NH C(=NH) NH2
(VI)ai{8ein Ris as above reported, so as to obtain a
conp I b '
oo ShRGR, ihe clpSuigh 4 Rimbigl of I ahCalRcBy ableptablo salts
and thptepHmay byobtained/ey 4 progess lsempiisitgy ot her deri vati ves

of f la, L); 4c) with an al kyli sot hi ourea of

for n@pg‘%ﬁ%ﬁ%&%{ﬂz(ﬁgﬁm NH2 (VI1) wherein Ris as

abovg.1) epatihg -ethexyeB-cidoleRbmil ona witH AR oRhlafep inhed presence of
(la)_or (Lb) .20 wherein R and R are as abqgve

r epolithiven (bis-frigethylsilyhamgde [LaNMRly s0 ahtp hiain grremppund of formula
convgf)ti ng theminto other derivatives of formula (1);

st.4d) with nethylisourea so as to obtain a conpound

of forrmula (la) or (IDb) ereln R is as above
: and R2 is ethoxy; and
C {0 gtbekt derivatives of

reported Ris nethyl, X
optionally converting th

formula (1); WO 2004/8@400/7{PCTNJEP2004/ 050632 14 (2)
when A is a - C(CH3) 2- CH2- ggoup: gst. 5) reacting

2- met hoxy- 4, 4- di net hyl - 2- cycl ohexen-1-one w th di et hyl
oxal gidareating it Réth aliydeehedetvative ofN(ohivilaZ[ll) so as to

obtain a conpound of formula (Vill) M e COOEt
R;-NHNH," (III)

wherein R; has the above reported meanings, according to the operative conditions set

forth in any one of the steps (st.2a), (st.2b) or (st.2¢)
st.2a) in the presence of a lower alcohol so as to obtain a mixture of the compounds of

15 formula (IVa) and (IVb)
COOEt COOEt

/
A N—R,

0va) )

/
N

\
R1 (0]

)

wherein R is as above reported, and separating their mixture into the single compounds
(IVa) and (IVb);
st.2b) in the presence of acetic acid so as to obtain a compound of formula (IVa);

20  st.2¢) by alkylating a compound of formula (IVa) being obtained in step (st.2a) or
(st.2b) and wherein R, is hydrogen with the compounds of formula (IVc)

RiY (IVc)

wherein Y is a suitable leaving group such as mesyl, tosyl, halogen, as to obtain a
mixture of compounds of formula (IVa) and (IVb) wherein R; is as above reported and

25  separating their mixture into the compounds (IVa) and (IVb);



MeO (VIT1) O O 5 st.6) reacting the conmpound of
formula (VIIl) with a hydrazine derivative of formula
W@ bdojiogmeror di ng to any one of previous steps PGL/ERAP4/050612
or (st.2b) so as to obtain ®Bhe conpound of fornula
(IXa) or (I1Xb) COOEt COOEt Me W_NNR M N M N
(IXa) .(IXb) R wherein R is as above reported; 10
st.7) reacting the conpound of fornula (IXa) or (IXb)
with ethyl formate under basic conditions, so as to
obtain the conmpound of formula (Xa) or (Xb) COCEt
COCKE#t.3) Yeackibg M ¢ddhpdandNoRfortntiay) (IVAY prépared ebtotdifgl tdmhyOone of steps
st.8? reactilglg t he conpound of tfornula (Xa) or_(Xb)
wi t h(Shean (P hk o kst-dc)y @5 mf dpmatla Gb) \wagnaled encotdienis geps (st.2a) or
(V) t@ o P it 0 AR RN I I O
(1) ChRT T FRRR R L AR M e B B el gompoumd of
15 (foatpulal(Vy) a@V2D04/ 104007 PCT/ EP2004/ 050612 15

wherein R and Rl are as above reported, X s -NH, and
R2 is ethoxy; and oaI |l ycoegpverting I Nt 0 COOEt
ot her derivativegs=g ulAa (1); (3) /whe

- CH2- C( CH3)}R—@ 9)|\r eact iMeg—N

2- met hoxy- 5, 5- o\ ret - ol ohexen- | \M)en Wi t \Ndﬂr'\é{.Eyl

oxal ate in the Mg ‘Br esence of sodium hydride, so as to

(();)Qt Sal n the conpound of Ror nul.(\?g)z( Xl) Me M COCEt [}/\l?b?
wherein R; is as above reported; and reacting the compound of formula (Va) or (Vb)
according to any one of the alternative steps (st.4a), (st.4b) or (st.4c)

st.4a) with guanidine so as to obtain a compound of formula (Ia) or (Ib)

(Ia) (Ib)
10  wherein R-X- is amino, Ry is ethoxy, and R; is as above defined; and optionally
converting them into other derivatives of formula (I);
st.4b) with a guanidine derivative of formula (VI)
R-NH-CENH)NH, (VD)
wherein R is as above reported, so as to obtain a compound of formula (Ia) or (Ib)
15  wherein R and R, are as above reported, X is -NH-, and R, is ethoxy; and optionally
converting them into other derivatives of formula (I);
st.4c) with an alkylisothiourea of formula (VII)
R-S- CENH)NH, (VID)
wherein R is as above reported, so as to obtain a compound of formula (Ia) or (Ib)
20 wherein R and R; are as above reported, X is -S- and R, is ethoxy; and optionally
converting them into other detivatives of formula (I);
st.4d) with methylisourea so as to obtain a compound of formula (Ia) or (Ib) wherein R;
is as above reported R is methyl, X is -O- and R; is ethoxy; and optionally converting

them into other derivatives of formula (I);



0 0 st.10) reacting the conmpound of forrmula (XI) with

a hydrazine derivative of formula (11l) according to
w@eon4000Df previ ous steps (st.2a) or (st.2b) BOI/EB2004050612

obtain the conpound of forwula (Xlla) or (XlIb) Me M

COOP M M COOR /V-RI [/ (XI'a) N(XIIb). 100 R1 O

wherein Rl is as above reported; st.11) reacting the

compound of formula (Xila) or (XIlb) with

di met hyl f ormam de-di - tert-butylacetale so as to

obtain a compound of formula (Xilla) or (XIllb) Me Me

Me M2) whchit is @CCHT -EHg-g%ub:~ MO/ MONR RL
(XIJdla) (X 11b) 1? st.12 cting . the conpound  of
f or ntitS) Teakting Zymefhotyxd.f e m—henwﬂa diethyl oxalate, in the

2 CoRSiRe POYNCNAPLSY 1 r"%“‘?? SRR

PCT/ EP2004/ 050612 16 MeMgR M NM RXN-~~RXN
I1N-NR N-NRR R -~-~a) b) R  wherein R and Rl
are as above reported, X H, and R2 is ethoxy;
and optionally convertin min#@o t her derivatives
of formula (1); (4) wae, il a (1 b), }:i|s a
-(CH2) 2- group, -CH2-C(CH3)[p- gnpup, -C(CH3)2-CH2- 5
group, Rl is directly linked to%R2 so as to yield a

Lt 5y b e ) pBER bl e of ormur
hydr O raccording aonas amc of @ravibub Qtdpst(s@)a,) dr Stst. 1), so( & to obtain the
10) of the pr cess, With triphenylnethyl chloride so

as t ePmenRd AT orrule (B @t ormula (XIV) COOEt A NH
N (X V) COOEt

Me.
Me -

wherein R; is as above reported;
10  st.7) reacting the compound of formula (IXa) or (IXb) with ethyl formate under basic

conditions, so as to obtain the compound of formula (Xa) or (Xb)

COOEt
Me
—
Me N—R,
—— 4
= N (Xb)
OH o R, OH O

st.8) reacting the compound of formula (Xa) or (Xb) with guanidine or a guanidine
derivative of formula (VI), so as to obtain a compound of formula (Ia) or (Ib)
Me

15



HTr O 10 wherein Tr stands for trityl
(triphenylnethyl); st.14) reacting the conpound of

wo eoomab07 XI' V) wi th di met hyl f or mam de- di -t ert - PCT/EP2004/050612
butyl acetale, as set forth n step (st.3), so as to
obtain a conpound of formula (XV) COOEt A _ qIN N
Tr \ 0 st.15) reacting the conpound of fornmula (XV)
with a suitable guanidine derivative of 15 formula
(VI), as set forth in step (st.4b), so as to obtain a
conpound of forrmula (la) or (Ib) RR-1 RR RNl R2 N
XN Xphereinol ald R lat ad dbdwéd raort2@ 00 /il O30 énd R, is ethoxy; and optionally
PCT/ EP2004/ 050612 17 wherein R is as _above defined, A
i s aconvestipp shemyingy ofher depiativespffprmula ly, - - o cHB) 2-

CH2- A XL LeulNHfe oSt rityl and R2 is ethoxy;
st. 1§%gé%ﬁgégalgfgg%§&%ghpound of formula (la) or
(1 b) stM dreactiag i2enethexgnflb idinetbyl-Zoyclamxé¢mnm-obe aith dibthyl oxalate in the

correspondi compound of fornula (la) or in
| ERRg R FbalRTRAE, e kSR R Pbo i b0t 66
of formula (la) or (Ib) wth a Maitable alkylating
agent of formula (XVI) in > rpeence of litium
tert-butylate Br-(CH2)n Nt BOE (XVI) wherein nis 2

or 3, so as to obtain a_esgpodrd ofOPEtnula (Ib) RN
N COOEt N-N (1b) HWY4%e o ()

st.10) reacting the compound of formula (XI) with a hydrazine derivative of formula
(Ill) according to any one of previous steps (st.2a) or (st.2b) so as to obtain the

compound of formula (X1Ia) or (XIIb)
Me Me  cOOEt

Mg Me  cOOEt
/
| \N N—R,
/ S ~ 7/ .
\ (Xila) N (XIIb).
R1

10 o ©
wherein R; is as above reported;
st.11) reacting the compound of formula (XIIa) or (XIIb) with dimethylformamide-di-
tert-butylacetale so as to obtain a compound of formula (X1lla) or (XIIIb)

Me
Me
COOEt COOEt
Me—N a
Me O }\l R,
R
1 dna) (Xllib)

15  st.12) reacting the compound of formula (XIIla) or (XIIIb) with guanidine or a

guanidine derivative of formula (VI), so as to obtain a compound of formula (Ia) or (Ib)



wherein A, n and R are as above defined; st.18)

reacting the above conpound of fornula (Ib) under
wa@edoditetoeondi ti ons, so as to convert the PCT/EP2004/050612

tert-but oxycarbonyl am no griéup i nto am no

(deprotection) and reacting it wth cesium carbonate

(CsCX) so as to obtain any one of the two conpounds

of 15 formula (Ib) RN RNH/\ / AOH/\ AO NN

NA HNHNNN-N~-_, (1d; "'n =2) (Id; n =3) wherein

A and R is as above defined, and optionally converting

theminto other derivatjeves of formula (1); (5) :

R2 is a bul ky greup~RY _siis 19) reactingN/
2- et hoxy- 2- cygl oh e wtd

di met hyl gor ' de-rt - b yl acetra.ke)ﬁ‘s
in step (?lX. 3),NSo ag’t Qyebtai n a conpoundNof
(XVI1) WO 2004/ 10400%_PCT/ EPF04/ 050612 18 Mewy, M
0 OR (XV~) st.20) refacti"ng t he conpound of fornulay
(XVI1) with a deri Vative of .formula (VIl), accordi kg

to step (st.4c), so as to oftain a conmpound 8% formul a

( XV A I I * i) ; " :

(o abbipht an, e atie spoked X /i) andl i3 (IOEHS) Inf aptonatly
undecongentid themrointh dthernierisaivasof foomdb{lxi n a conpound of

for a.(XIxX), O ,SNRNI / {xx ) reactin
t e 0 Fot5tnia farmuts T sl Ght ot -CHr GO GFoup. SC(CHy)z-CR:-
for mpogp, RO dirdetly linked to R, so as to yield a tetra-cyclic ring structure:
st.13) reacting a compound of formula (IV), (IX), (XII) wherein R; is hydrogen,
obtained according to (st.2), (st.6), (st.10) of the process, with triphenylmethyl chloride

so as to obtain a compound of formula (XIV)
COOQEt

A
H Tr o

o)
10  wherein Tr stands for trityl (triphenylmethyl);
st.14) reacting the compound of formula (XIV) with dimethylformamide-di-tert-

butylacetale, as set forth in step (st.3), so as to obtain a compound of formula (XV)
COOEt

st.15) reacting the compound of formula (XV) with a suitable guanidine derivative of

15 formula (VI), as set forth in step (st.4b), so as to obtain a compound of formula (fa) or

(Ib)
NT N
| R N
2 R
™ )\N/ 4 lN R\x)l\N/ \\ 2
/N/ N
R, (1a) {Ib)y Ry



R2 O"Et (XX) O 10 wherein R2 is a bulky group, so as
to obtain a conpound of formula (XXI) OOSNRZNO

W@ 2004007 22) reacting the conpound of fornul aPCEPI004/050612
with a hydrazine derivativd7of formula (111), as per
step (st.1) of the process, so as to obtain a conpound
of formula (1) wherein R and R are as above defi ned,
Xis -S- and R2 is a bul ky group; and optionally 15
converting theminto other derivatives of forrmula (1).
As above reported, the conmpounds of formula (1) which
ar e PhepAred Raeovaldhgied, A tsfue-(cpla)gc%@ ,QBFBC(CHE),1 dv6up, -C(CH;),-
invention, for instance as set forth in steps (st.4a),
(st . Gby-grqups X4e NH, Rpistotyd andRois pthowyy EP2004/ 050612 19
(st. ~ . De g
ConeLieBporiethe oble oy o bR T oF (of Shdy GBI Bnditions, so
f or nasl & (bipinbyheo perapomiinga campaindgof dorvmlld (laha@an(Ib) wherein R; is
operatjve conditions. As an exanple, the conpounds of
for nEYPEEM : st.23) wherein R2 is ethoxy may be
CONVRI1LTE eealiiOthe o G EApLNES 08 forh@lddhPof (1B) with a dwitable alkylating

(I'b) wherein R2 is am no by treatnment w th anmoni um
hy dr agepef formgla (KGn thg presegqe of Ny teetrbutglater 1) wher ei n
R2 is ethoxy may be co e@_ £ Nt he ounds of
formula (1) wherein Rgé&i agglﬂlgl}%)?llH y treatnment
Wi t hwhereiam in@ oo8, soas taubtaiRa-chiHRODG I mnla(IbN N OFt N
NNHR' R R 10 st.25) erein R2 is ethoxy may be
converted into the (R{n'po gsSNof fornmula (1) wherein
R2 is a group -OH thrg aci/l Aor basic hydrolysis O
O NNOCE NNO - OHHRI K 6) wherein R2 is -OH
may be converted into the conp coat mul a (1)

wherein R2 is a group -NR'R'" Wr /N(OH)R', through
reaction with a derivative of 4T la 15 (ORXII1) or
(XXI'V) () )
HN
\
boc
10

wherein A, n and R are as above defined;

st.18) reacting the above compound of formula (Ib) under acidic conditions, so as to

convert the tert-butoxycarbonylamino group into amino (deprotection) and reacting it

with cesium carbonate (CsCO;) so as to obtain any one of the two compounds of
15 formula (Ib)

(1d;n=2) (1d; n =3)
wherein A and R is as above defined, and optionally converting them into other
derivatives of formula (I);
(5) when R; is a bulky group:
20  st.19) reacting 2-ethoxy-2-cyclohexenone with dimethylformamide-di-tert-butylacetale,

as reported in step (st.3), so as to obtain a compound of formula (XVII)



R'R'" NH (XXII'l1) R'NHOH (XXI'V) under basic conditions

and in the presence of a suitable condensing agent 0
w@204/180€H N N FN NR'R' WO 2004/ 104007 PCT/EP2004/050612

PCT/ EP2004/ 050612 20 st.27B wherein R is hydrogen and

Xis -NH may be converted into the conpounds of

formula (I) wherein Ris other than hydrogen, as above

defined, and X is -CONH, through reaction with an

acid halide, for instance chloride, of formula

R-COCl (XXV) N ONRN1 HNNH 5 st.28) wherein R

i's hydrogen and X is -mt_nme be converted into the

conpounds of formula (1)Nwher@in R is other than

hydr ogen, as above defi ned

t hrough reaction with an i Sge at’e of formula R NCO

(XXVI) Nl 31. ON \M R~-N) H2 N H &gt . 29)

wherein R is hydrogen and X H may be ‘converted

into the conpounds of 10 fornula (1) wherein Ris

aryl st20y r@éctnsg ih‘dl—bmn;imynd iof $rmmian (XEVII) mgtht & derdwative of formula (VII),

grou | nitrite a

i+ ofrshidingf e (ot dek o s sBRlRA Sortpauig S oauula e VD
i odine and Cul, and by subsequemsty reacting the

i ododerivative wwth an_arylam ng of fornula R NH2
(XXVI1), in the prquné Nyaltadj um acetate and
(2,2 - bis(diphenylphospﬂ]no) '-bina \énalene

(BINAP) INI NY I IN \ ENSN NHN: st. 29a)

wherein R is hydrogen and s -NH may be converted

I Nt

ol AT Ras e dipeds RO R RBHRE f uidrdcle pitons so as
het em@bmqummdoﬁmm(&m\wp by f| rst converting

the am no group to iodine, as escribed in the

previous step (st.29), and by suﬂsequently reacting

t he i ododerivative 204 h |, cycloal kyl,
cycl oal kyl -al kyl , ar i al K bcycl yl or
heterocycl yl al kyl — ani ne RNH2 (1 1),

10 wherein Ry is a bulky group, so as to obtain a compound of formula (XXI)
0]

AN R,

st.22) reacting the compound of formula (XXI) with a hydrazine derivative of formula

(IIT), as per step (st.1) of the process, so as to obtain a compound of formula (I) wherein

R and R; are as above defined, X is -S- and R; is a bulky group; and optionally
15 converting them into other derivatives of formula (I).

As above reported, the compounds of formula (I) which are prepared according to the

process object of the invention, for instance as set forth in steps (st.4a), (st.4b), (st.4¢c),



st.30) wherein Ris hydrogen and X is -NH may be

converted into the conpounds of formula (1) wherein R
w0 go0angdo0and X is a single bond, by first convRCT/EPZP04/050612

the am no group to iodine,%as per the above step

(st.29), and by subsequently reacting the

i ododerivative WO 2004/ 104007 PCT/ EP2004/ 050612 21

with an arylboronic acid of formula RB(OH) 2 (XXVII1),

in the presence of a palladium derivative NI NI N

HZN N1 N R~-N s st.31) wherein Ris hydrogen and X is

- NH- (stredy (ktﬁzy,oqavm); @ﬂ 186ed (192); iER B E6nvehiently0 ediveRed into other

(1) wherein ¥4éyor aryl methyl, by reaction with

an awmouaqlsa@cﬁ%@ﬂ%ﬁ wera%aew@éngPMW@owwondluons
( XXI X) ah Bxalniffe, lEDRPOEnRIof yanobor ohydri de

(NaBI—BCN) and acetic acid INV IN RI-1 "Il., 14 H2

N N $428) memn Bi®) ethm'r m‘ay] bRCbsvehydi rim:tgeha acmpoxinis of fdkmula (Ia) or
y @E%C \ ted |nt§ h e q& unds of nu a (1)
er ePh” f? % Ryt R RY % %‘8&5‘8?‘851

reaction with an cygl oal kyl ketone or

het er ocycl oal kyl ketfjone if4 the presence of sjodiu
tri acet oxybor
trifluoroacetic

ofZNNRIM N 15 2) H
wherein Ris as e defined, e.g. nethyl4nNand S
-S- may be convergﬁfd into the conmpounds of fornula
(1) wherein Ris optionally substitutedhal kyl,

o niked) Sty Rer Ryt oy SheRre Ll i boRiplody o fomula @

RS- @h&tia R,NMé 9giRSPNHRN Y roAtitlo Aty £n SAIE of FoamGla KifNin (XXII)
by then reacting the sulfonyl derivative with an

am ne of formula RMNH2 (XXVI1) wherein R i
optionally 20 itutgd al kyl, cycl
het er ocycl yl, c -al kyl , aryla k
het er ocycl yl al ky
SNIIl HN O
st.33) wherein RRs as above defined, e.gr nmethyl,
Xis -S- may be converted into the conpounds of
fior nstl28) (whlereih &% el retidxiySmays be efonvetbdi Mtd eentdnipolthds aNormula (I)

Xis -0-, b - . .
wherein R;){s a group -OH through acidic or basic hydrolysis

$t.26) wherein R, is -OH may be converted into the compounds of formula (I) wherein
R, 1s a group -NR"R" or -N(OH)R", through reaction with a derivative of formula
15 (XXIII) or (XXIV)
R"R"NH (XXII) R"NHOH (XXIV)

under basic conditions and in the presence of a suitable condensing agent

/\(\g//z /\&/z
—T
N% OH N@q NR"R'

R,



first converting the RS- group into RSO2- as per step
(st.32) and by then reacting the sulfonyl derivative
wavdoh/1edoeconpound of fornmula R-OH (XXX) N\ 31 PCHEP2004/050612
Nvew / Me ,\ \ R\ S NSM OS5 st.33a) wherein Ris
methyl, and X is -0- may be converted into the
conpounds of fornmula (1) wherein Ris as defined in
formula (1) and X is -0-, by first converting the
MeO- group into HO, then by reacting it with a
triflating agent so as to obtain the corresponding
tri fbtum eicRARSY h&&ﬂ rEardId i INTa inuy by coB@eted Mo e compounds of
with co ound of formula R-OH NO '"OIN""
0 N fq@n bemgin R i IR ofyer than, }aﬁisqgem-,sr ghoye pefigedyangy ¥ is -CONH-,
and e f
For miraoep et B NERAS B hibled {0 R BORBARA R CoCI CXV)
al kyl , cycloalkyl héper ocycl yl, cycl oal kyl - alk
heterocyclylaleL , and X i s - NH-, bnyl
converting the O.| 15 group int™ HO, t
reacting ity t™J 1 ating agent so Q
t he corresﬁondlng trlfluoronethansulfonate Hnd

f || t, t Wit - NH2
Soant bRt ieBfaogsr Sk haft mey, Be el iy ficompounds of
cy cl Rl (1) wﬁéeélﬁ RGOS ¥ihed/than ﬁyc&b%@l ksydb@w aéﬁnearaﬁhax kyNH-CO -NH-,

or heterocyclylalk | group

F3CSthrpughgpaction ‘M&Nﬂﬂ Nocﬁnmoﬁm}ﬂi‘dﬁb@p (XXVI)

PCT/ EP2004/ 050612 23.st. 33c) wherein Ris net hyI
Xis -0- may bg ed into the corrpourt@ls ofy

formula (1) wheyein|R is aparylsand X is by
O group into R
s toHobt

first convert
reacting itMith™ trPflating agent so

the corresponding trifluoronethansul fonate and

fi nasti2@) b);hene'aaktia'; hygdrogenandiX an-NiiH mey bé céroerted mtcRbllteIZ:oﬁqpounds of

! re s_an, opt i,ona u tltut
Mo rrbuliELohfent is AP AL SR bt B AR cjsPlind i iR eroup 10
wher Ridihe Avitls id-antyThiZite -an@ I diieBoriBtianeCorC SRR E&Hdd fiﬁQhe presence of
t he corrpounds of formula (]) wherein Ais a _-CHs

gr ouledingfad W&YOWPWB’ wpdingtthe, @deéﬁaﬁaf%wsth.aﬁ arylamine of
the formula R-NH, (XXVII), in the presence of palladium acetate and (2,2'-

bis(diphenylphosphino))-1,1'-binaphthalene (BINAP)

N7 N X N X
= S R ~
H,N N i N ﬁ N

st.29a) wherein R is hydrogen and X is -NH- may be converted into the compounds of
formula (I) wherein R is alkyl, cycloalkyl, cycloalkyl-alkyl, arylalkyl, heterocyclyl,
heterocyclylalkyl, and X is -NH-, by first converting the amino group to iodine, as

15

described in the previous step (st.29), and by subsequently reacting the iododerivative
20  with an alkyl, cycloalkyl, cycloalkyl-alkyl, arylalkyl, heterocyclyl or heterocyclylalkyl

amine of formula RNH, (XXVII), wherein R is as therein defined;

st.30) wherein R is hydrogen and X is -NH- may be converted into the compounds of

formula (T) wherein R is aryl and X is a single bond, by first converting the amino group

to iodine, as per the above step (st.29), and by subsequently reacting the iododerivative



presence of a Pd or Pt catalyst. 10 The above process,
in any one of the aforenentioned variants, is an
wWa@eakogwopr ocess which can be carried out accPCHEPZPOL/@50612
wel I known net hods known irRlthe art. According to
steps (st.1l) of the process, 2-ethoxy-2-cyclohexen- 1
-one is reacted with diethyl oxalate in the presence
of LiN(TM5)2 and of a suitable solvent such as, for
i nstance, dioxane, tetrahydrofuran or diethyl ether.
15 According to step (st.2a), the conpound of fornula
(1) with af @BMc26hivhdidl offotmiuladBEOHRY XA &n BRIprédhdesT a palladium
of fornula (I11), in the presence of a | ower al ccho
suchdgiyati W%thanol et hanol or adm xtures thereof.
Preferably, the abo reaction is c [ [

et hanol at re t enper at ) s to obtaigyaX
m xture of boi|n compoures—ef | a (H¥a=and [|I Vb)
wherein tp%b presen NOQI, anDunt%% i
20 separat¥on into e S|ngle coHpou ds (IVa) "and

(I'Vb) is carried out under conventional nethods, for

i nstance through preparative HPLC. By working

ag c ostcBly) gvheirs Rep hydibvgetibgndaX it i pmag és sconVemsd @nel the compounds of
t hat r eact.i of f

e B Rs R LorRYRGHG oY redchps With ap g1 alaényde or aryl-
pr esgiagyde Af RESIE R-EHO (XXIK) [0 l1ee pRIRRENT LbiukP tPatoBorohydride
(I'va) is obtained. The reaction is 25 preferably

car r (NeBIBGN) apd pestigpeidnper at ure. According to step

(st.2c) of the process, +the conpound of fornula (&ya)

wherein Rl is hyd¢ 7 }s reacted with a g e

conpound of fornullp (1VYc) in +hepresence off| a ase

such as sodiu KNQya suitable sdiv

I nst ance tetrg%Bdrofuran, di oxane or H

di met hyl formam de, at a tenperature ranging fromroom

e np&trﬁahwberem R (0§ dragen asd 30is t-He Intagibe canverted inte thef compounds of

conp rmul% (Ql\xlgﬂersn q{ 1(s cvg% ]ﬁ@e gilre{a]etrocp{glo%l%glnﬁ% ﬁe&g?(?n wi’cﬂ? an cycloalkyl

in nounh
con Vbeﬂbneo §):! |heféﬁichﬂdﬂkylka6nd s tiha @eeserider GUghidium triacetoxyborohydride
prepa%1 6@&%5 %@ 2004/104007 PCT/ EP2004/ 050612 24

Acco %ﬁﬂ fRGIr P“§§36¥w¥%e process, the compound

of formula (Na) or (ILVb~is reacted with

di met hyl f or mam dedi = t*butylacetale, in NIENX

presence of a SU|tbee sol vent—sweh as, fol| i ns}ance,

di met hyl f or ma 0 get the co
formula (Va) or (Vb), respectively. Prefeably, the

45 ot MBI R B EL Ve JoHbE 7 DO RGBTy, Y yponverted inf
one gt cBﬁ oﬁ'ldts %T ‘T@HﬂuYae(Iﬂ?vﬁ&%m(ﬁtls éﬂ"))ptlcﬁﬁfly fﬂlﬁ%smu(eatal]é@) cycloalkyl,

or (st.4d) of Erocess he conpound ©
( Va) heserogsids), ¢y§10akka aléml, mﬂaiksdwaﬂnmmeclylglkahmmeby first converting

sal t '&1159{8- %%u‘g\ﬁg‘t%lﬁlﬁ %gfd’atl‘?%é(()flditl%gé g}g gm%n teacting the sulfonyl

nmet h SO as 1t ta n corresp

Con”pdmﬁdtlﬁf wﬁﬂir:m.lhﬁm{el aﬂ f@ﬁnu(ld R)-NHh F(Q{Dgﬂl)pwheﬂnanﬁ an optionally
ring formation, 10 An%p@&& above reactjons is
on

&ar r rubefitBiee aglkyh di $§ groryndr  reRelg-alingd, oprylalkyl - or

exangﬁ&nc ﬂkﬁgﬁ&ions W th guani di ne or salts thereof
such as hy "'orrrde, carbonate

o )Oj—> wd )ﬁj l@i

O




or nitrate, or wth the guani dine derivative of
formula (VI), as set forth in steps (st.4a) or
W@ 210440097 are carried out in a | ower al cohol i cCPGDER®N4/050612
under neutral or basic cond2tions, preferably with
et hanol and sodi um ethylate or wth
di azabi cycl oundecene (DBU) at 15 refluxing tenperature
or, alternatively, in dinmethylformam de at a
tenperature ranging from 80C to refluxing tenperature
in the presence of potassium carbonate. The reaction

Wi t hst@S?thﬁeiH RiiOHE S6bve \defined, b/, (ridthyfGhd X & -Safrfayfbé converted into
out in the presence of potassium acetate and in

sui t hplcempennds of fargate A wheteit Ryls phdefinad de formula (I) and X is -O-, by
refl oL

nmet hﬁjllkglt g%ur }etglg?ig% R§d%ﬁ)|ug%%gr ri ed%%g’gll 8%3 Q& 5%} blfy fhen reacting the
sol vnﬂt[onyhﬁehvasze vathet amitonnd ef fandula R-OHEXEXsence of a

base such as potagssi um carbonate at refl uxing

t enper at ur eactions of s .5) and (st.®6) N
are carrie | out| under_tge ORera ive condJ_J_L_om set N

fort Meld A8t 1), (skel) .
the desi¥ed ®onpednds of formul a N25 ¢f Xa) or (IXbpT N
respectively. Step (st.7) of§he process is preferably
carried out by reacting the derivative of fornula

(1 Xagt.33h) Whlin RIik hh&i}illyéndfxmﬁmt)e MR ARS corderted mto the compounds of
conditions, preferably in the presence of . sodi

et hyfosmgladp whsasin R 188 defreddn dogmuls 3 avd Xds Os ay\;ﬁéﬁtconvemng the
SuCIVR®, oy RS HENCfien L ElcRKl EHATa w BRI 98 U 36 obtain the

at a tenperature ranging from room
t enpmrmsmndmgdnﬂwbﬂomthagsdfenqje aad Gnelly G eeapwm:ttwvth a compound of

ndj t (st.8) are those previously
?00 OFSH*‘ @h@f@@?)(st 4a and st 4b). WD 2004/ 104007

PCT/ EP2004/ 05061 Accor d| n tep (st.9),
2- met hoxy- 5, 5-d yl-2-¢y n.1-one os,Qe ct}
wi th dlethy~l\ |nthe eof

hydri de and i auilable WVeH uch as3 d| et hyI
et her, tetrahydrofuran or dioxane, at refI uxi ng
tenperature. The subsequent reacti 3\' itions of
steps (st.10) are essentialdy thos pr viously 5
reported for steps (st.2a) or (§t~o d those of
steps (st. 11) and (st.12) correspond to those of

(st. st)33p)evhekin Rajs andhydtand B is ﬁ@Sﬁﬁthe\&hVerte&Gﬁﬂrﬂib R@mpounds of
to step (st.13) of the process IS clear to the

ski | fosgulead) tHigteh g s an‘PP@'@Bﬁb’s S 1] (cwgaﬂkblr heterocyclyl,

(I'vb :
by by RSB Ehok NSRS R B A1) AREEhforing e e
. idengrofip ddtoaBlChavtiengby aeartihg il Om@h \a) triflating Feigentr s:sped:b obtain the
this sane derivative cted tri phen

Ll Cr iR g b ot RS Tl by {EoP BGRMATT YRl an amine of
wher girfuRi RN, Q)QKV‘DIf) Mf@elhvm 1@yarna6pticﬁaany tstisxgifited alk9NEcycloalkyl,

are alkylated with 3{ % ri phenyl met hyl )
gr oulgpterm@hdgw@ml@ll%ﬁm qlkwdr% pterogydylalkykgroup,) and

(st.15) of the process essentially _ correspond to
those already d for stEPS(st. 3) ancb(ea
st. 4b). Accord)\g QA 5 oJI\N/



15 step (st.16), the trityl group of the conpounds of
formula (I) is renoved under acidic conditions, for
w0 p®iamoe’ Wi th trifluoroacetic acid and in thePQI/EBBNCE0612
of a suitable solvent such3as dichl oronet hane, so as
to give rise to the correspondi ng conmpound of fornula
(I') wherein R is hydrogen, in both forns O N R~-N_N |
R2 R RZ ,-NN~ HNHHNNH 20 Its subsequent
al kylation with a derivative of formula (XVI),
according to step (st.17) of the process, allows to
sel eat 33@whendik H &t BethiiEaddly Kaig 00 nidlyt BeOdtdRerfddomoMhk ©@ampounds of
isin proximty of the -COOEt group; this reaction ]
may BenglabivderanyR igpe aryl prddm By fipti egnvgttingdheiMeR- group into

a suidgb . u s. di i et hyl er o .
2 VAOBEER 6] Keblng U6 35 oMo LM, gl Oorosponcing
aboveifloomwpeitadsiulfonbterantl fieatly eyt sedctingt o wikte afi raegneanf fiamula RNH,

ot HEeV I Pkt s Beboftly S ue S ape prdpcee of palladium scaat
pr ef gidaihAPM t h hydrochloric acid, in a suitable

sol vent such_as di oxane at refluxing tenperature, and
subs¥ddbhespincArds # sEdz)o stomp repysher @avertedriaieythe fempounds of formula

deri LVe. i 0 0441 7 . _
p?rels ceé{rg Igl%\ga)é(gﬁgéc_ %gogl B t%rgﬁ?nﬁpar gé]aai?g%g%gggs&%ons n the
and pmeseacsof d BibbePtsalalystait such as a | ower al cohol,

referably methanol, rangi fromroomtenperature t

L7 i brte Wisarads our BBRal e Ar@oprEn SRS 17 affoey process
(st . ¥WRih 8dn b QrikddUiR 8&cofESER Wl InpwnGRAKKSE RASE idthe art.

those already reported for steps and (st.4c);

t.3
t he AcAosdng éhptepg(stikof @letﬂf‘éﬁﬁﬁw@rﬁt(tﬁﬁﬁ"z‘%l@éﬁ%hﬁ@ tsfreacted with
for nﬂl’ilsﬁ%f SMhdid din ttkga %ﬁ?enﬁ@?ﬁ @iﬁ(jﬂ\gﬁé fa0 ro¢! asxﬁt%l')l%()so%v%nt such as, for

preferably carried out Wth an agueous sol ution o
acet instarnej dioxae, Birelydpdinan or dietyfyl ethaut  100C.

S ooR St 9o Tt 20 b P SPIBHG T SRR win o s
f or nuldeaAéXferivativd @ f foaman NP fin b iproserdtgdsfi ddo@tdalcthol such as
a suitabl e sol vent, dieth

10 e.g. yl et her, o _ ]
t et rRFPERGrgihanal of admighies dhereq!. Bretefabla ther abpre regefifin g carried out in

frompheut 'refﬁ%gtpfén{ﬁé%&eW% % YbRin 4NRixARE rofi‘tﬂoYtt? gompounds of

conditions of step (st.22) essentially correspond

t hostrmplasil¥p) esd .(Iyb)owheneinether hemers is peeséndrimempjpr amounts. Their
L ndi f f I . d .
0 b8t PRIl "o () PO ARG Lovenions

conpmethads, fdr ifskinoe thaogh)preparadtike HPRLCent i on. As an
2;( ﬁ %,%@ﬂ%gg%&g}g 'Sggﬁf)i s%g)réﬁibg o(fltgle gr%%gsls,n 9nst§§d,at?1ata1r; by reacting the

compound of formula (II) with the hydrazine derivative of formula (III) in the presence

of acetic acid, a single compound of formula (IVa) is obtained. The reaction is
25  preferably carried out at room temperature.

According to step (st.2c) of the process, the compound of formula (IVa) wherein R; is

hydrogen, is reacted with a suitable compound of formula (IVc) in the presence of a

base such as sodium hydride in a suitable solvent, for instance tetrahydrofuran, dioxane

or dimethylformamide, at a temperature ranging from room temperature to 100°C, so as
30 to obtain a mixture of compounds (IVa) and (IVb) wherein the former is present in

major amounts, and by separating them under conventional methods, for instance

through preparative HPLC.



al koxy group, can be converted into a variety of

derivatives according to nethods well- known in the
wa@edo4tiodoeonvert carboxyester groups (- COOR2) iPECDEP2004/050612

carboxam des (-CONII2), NXMubstituted carboxam des

(-CONHR') and carboxylic acids (-COO4), for 20

i nstance as reported in steps (st.23), (st.24) and

(st.25). The operative conditions are those w dely

known in the art and may conprise, for instance in

the conversion of a carboxyester group into a

car baxeoriiig tgrstpp(st.3Nef thegrcdess) thavcéip @moéf farifila (IVa) or (IVD) is

anmoni um h lglho i d n t he presence of sui tabl e

sol vERsted ‘é &;@ fSY formapmidg- @6%1butﬂﬁ<>ﬁfékhynffb¢ rfaeseaee of a suitable

M Xt §16sht SHEK @8 ForPinSihile2 Binethy n%%fdte' 98 £5%0' Set the compounds of

carried out w th amoni um hydroxi de i n

met hémoplad (Ve by | (Vo) neaspedtively.x Prafeablyy thea réaetipreriataarried out at a

opor S RE AR ned? ooh BRSSP PR o o

N- suBsédrding ad agpropednhelgifemanite sebs (2.48) l(ﬁtalbb e(stpfco BR3.4d) of the
amne is u%ed in place of anmpnia or anmo

hy dr B5FEe. the |oppgndeof f%%]a@’ L2323 (V@rﬁdﬁ@t%\yﬂb @uanidine, guanidine
conveds et ddhaea ﬁl%i‘e)bi’ | AR RkiRL! Xﬁtxﬁe\ﬂ%gls?lﬁgi 50 fégug,h obtain the

basi ¢ or acidic hydrolysis conditions nown
t he egrrespondingr etimgpund Oé'tfellml(ISﬂaZG) (o thﬂoeglp pyxnmxime nng formation.

?9 Conk) ST et duobLe SRl Bttt TR apd! sghods. As an

C@ﬁ‘rﬂﬁle )fhd)feadﬂ@ngﬁﬂtﬁ/gia&ﬁ@ﬁg oP6alis Eﬁ&@&f%%%@rooﬁ%nde carbonate
[ CO\l(O}-% % etgleln R and R'" are as forne
i nd| e Vet the, gpapddinedegivati ‘@&%@H}\l&(\ﬂ%@? é@trfmﬂl ingteps (st4a) or

{s04BY) aﬂé%ﬁ’ié&ﬂ}u‘c% taho@v@leaIEHHoh@ g@l‘i}elﬁtlﬁl%lt ﬁ’eu‘ﬂ‘%ﬂ &hbasw conditions,

they are bonded nber ed het eroaryl

het epigeyablly Wl‘@r%hﬂélob p@d meﬂry&m at mlﬂigh@mblcycloundecene (DBU) at
di figng t e%tﬁl% %?Aa%g%lﬁ dinacffi?lntg ll}l()nrgfn?(iengéa[ﬁ%wggrg@e ranging

reacti on rri e rese
f or nfrbma $(X§CI id )efdllerfgf temperamn'a (m ntﬁe qfres‘eﬁcfdmf PofadelnY) carbonate. The

as the case. under s iti ons preferably
Wit hreﬁftﬁndW?tgH%FngThIW%‘t > 11§ i€ | % 1|qethe| presence of
a sUpdtaiuth sedtat€nhd S8 GhsudiBble Qbﬁeﬁtosfu@ﬁﬁ haBthylformamide at refluxing
di net hyl f or mam de, tetrahydrofuran, or dioxane, and in
t he §PEe@RAER of a suitable condensi ng agent such as

N oh | an . . _
% rretlgé f%égnt!i no%p@ﬁ;ig%g{}ﬂgt ﬁ%ﬁggr%o%‘rl 1F&f\nlfoggn}g suitable solvent such as
hydr@@lmhijli]ecmld( w06k )presend® ¢fhe bast sichzel potassium carbonate at refluxing
1-y|t) -tetramet hyl i souroni um
tetrarr %f Eborate (TBTU); catal ytic anmounts of

( benlﬂi&léa@i)ﬁé oﬂs’t&ﬂsq taﬁ%@&’ 6 &b ichtiriR@ BROSRIBPE léB'bratlve conditions set
hexaf | uor ophosp be also required. In

addi ©rt8rn s sfdr)pd@t éﬂ) GFdF'fn?\!?D anq Jead\ih dhe idpsited Mempp@ldarpf formula

nexhy N g@bglr be 15 easily converted into the
corresp? I n b m do (-NHCOR) or ureido

( - NHEIGNGERY) ol(;euhe paicEssds preha‘tﬂ;ebarﬁed ) bylrresdtmgshe( aeﬁvaﬁ\)e of formula
28 t ti Ly. Typi

AT B g A

hydriodiim efhyRieTet BydihAriyerigl andvdr laSsuitbR é%%nt"’sﬁclﬂ dsN%or instance,

acid _chloride my be carried out in a suitab
sol vlieihyls gther, atetialirdrefinsa, ox aliexans;drtofeu teamperaémﬁytangng from room

F et @ ferfurdHo Q¥ ABEng Rhp&afitest U €
The reaction conditions of step (st.8) are those previously reported for steps (st.4a and
st.4b).




20 of them at room tenperature. Conpounds of formula
(I') wherein RNH represents an arylam no or

whedoenno@nyl am no group, can be obtai ned by theCT/EP2004/050612
correspondi ng i odo derivati2fes which, in their turn,
may be prepared by the correspondi ng conpounds of
formula (I) wherein RNH is amno, as per step
(st.29) of the process. 25 The preparation of the iodo
derivatives may be carried out in a~ suitable sol vent
such as tetrahydrofuran, diethyl ether or

dl rreAbaxaﬁﬁg harep (B819)2 2LBTREyaS, ﬂﬁﬁndtmgzi-éwméﬁm-ms reacted with
nperature to about 70C, and_for_ a tinme of about

h our %16%1 a¥late indhe, prgsence pl sodiumshsiridaand dn\resuitablg sskvent such as
th bl
sol e\/gﬁ@?ﬂ%ﬁ%.'héggﬁ@x% %F?]g’r WHIFTIQS %élnénemlgo Xy e‘% ﬁa n : or

ac et Be subse@ieah deartiont hemqnnms arfctepsf (st. B) aratesdeytially those previously

t I
0 o3l F S G-t SHPRb o fese of fapss] Bifed (g Rkgyrespond to
and mo&haat{stsqaﬂd @b4Pidas Ib)IrspRiipgpat e, potassi um
phosphat e or cesium WO 2004/ 104007 PCT/ EP2004/ 050612

28 cAPISHEE éo Sé%p Estd Phet by prasessaily iSnglemr tniheodgiled man that both
te f

Hbouerpobss of el Teior @bEwhirtE RIS Boceh Whm are tautomeric
wher foirms Rf iasgiweny ¢onaprotink wlschacm bﬁgbcalvbmnmﬂycnﬂanﬁﬁs:d as having formula

reported in_ st st.30),.fromthe jo .

00r X525ty B8 b bl Stk BeNap0s el P IetSf Shioride so a
aryl foabesih & ca@psimdof férafultavy ¥ein élthblnon% oFid ol Brazole nitrogen
sol vent such as di net hyl f ormam de, di chl or onet hane,

met HARBF aredilaterhwiae KO8 TRBEDYRFEYD BRUD; 1 1 he
pr esgpe %ll()&fatlvé rc‘oﬁélgbﬁ%e nl? Yekdpd ERE ?453519({‘ G(M'SP% d?&PE céﬁg) essentially

or tetrakis triphenyl phosphi no pal |l adi um
opt i emegspondite thase a}maéy gensuted forstaps (§h3) lmdaﬁst dreandagt.4h). Accordmg to

nper.a .l gom tur 0. 100C.

&% SGE%PH Efﬁ@f E}% hﬁ%m g?rg?onﬁgﬁlglf ﬁ’r ol e@eﬁtrgm%ed under acidic
al kydcmﬂiti@ﬁs, foy thmick)&i/ﬂ’mtlﬁﬂhoroawﬁﬂ aeiti kad-ial thy | @8def@: of a suitable
het er clq/clh het rocycl %ll al kyl am no can be

obt afoRgEHt FdiapLore &psnd HngV%alae tethe worpspandiag compound of

set fophhil (1) RvhieteBPR( ﬁth ax%gén % bdthorRisoCcess. The
reaction may be carri ed out in a suitable solvent such

as di net hyl f or di oxgne or acetonitrile or

wi t hout sol velat enpeflat ure rangin -4

120C for i g .om 3 to 1§ hou R
Conmpounds )~ f | wher ei n R-ANL- g/ my be 2

al so convertted |nto t Ncorrespondl n{ﬁ; al RYI ami No_si
aryl met hyl am no derivatives of formula (1) as re"ﬂ)orted
bn (st.3 1), by operating in a swtable sol vent or in
a mxture of soglvents, for instance rising

1: 1: Hs sybsaauend allylafion with alerivativigwf Frmla i) visecading bostep (5£.17) of
Conpgy gﬁiécegg d nggoasegelc)lvéw %ﬁ@'laﬁ]e i d;!\lﬁgrakocle Q'H’Er nnﬁgmb&v‘hlch is in

also c nverte Into t corréspon cycl oa yI amn
or hevemityye thal-kKOCH groupd ghis \reaqtmmsnayf bd ocarnied @uf ﬂv)thalﬁhlum tert-

repagrted in 3 oper . ui.t abl e

Gol st o iafbseraitny Bef B1ditne, SRR SHIe pr Fshydrofuran,

g meA dokdify B BRSl €st.18), the above compound is first converted into the free amino
derivative by working according to conventional methods, for instance under acidic
conditions, preferably with hydrochloric acid, in a suitable solvent such as dioxane at

refluxing temperature, and subsequently cyclised to the desired tetracyclic derivative in



Compounds of fornula (1) wherein R X- represents an
al kylthio group (R-S-) may be 25 converted into a
wQo 200420400Df conpounds of fornula (1) wherein XPCHEPNB(O50612
by first oxidizing the alkglthio to al kyl sul fonyl
group and by replacing it wwith a RRNH group, as
reported in (st.32). The oxidative step may be carried
out with oxone in the presence of a suitable solvent,
preferably dinmethylformam de or dinethyl sul foxi de at
room tenperature; the subsequent replacenent of the
al Kyths wrdsernslof drbastsush b caimnlédrBdae: @RCAY) 44 in a suitable solvent such
derivative is preferably carried out in the presence
of dialower alcehobpreferablyangtiangl, ranginggfrang goom temperature to reflux.
di me ks , e ht L .
N o g PERRA0 RonMHBIORE @ LETU) Bhd Jet20) of the process essentialy
r angeargpspondno rthemalremiyerepdrtdefot stepsoti3) d4fd0@EE.4c)0he subsequent acidic

T

di meplaprsbly Eanedlsutanthtan AubdBRORILISHbY fRtc adifl] & a3@BFerature of about
sol vent can al so act as oxidi zi ng agent capabl e of

furni®iCng the desired conpounds wherein A represents

a grg : e : :
2 RUB ey (A B e LT i i
c onvéertvativeadf fmetia (XX) frothe plesénct afismliloy hydnidenakidg b apitable solvent,

by preparative HPLC. .According to step (st.33) .of
The beotelel Shim Sutihudonr of fordhe( f T fBrdfieahghe dom about -
may HECRasédny teipepiiied by reacting the sul fonyl
derivative with an al cohol or_ phenol derivative of

f or nihsoResekixy copdifienspf Riepdstz2) pysemtinllnsogespond torthese of step (st.1) of
reacﬁliﬁgfbcggy be carried out in the presence of a base

such as potassi um or sodi um carbonate, butyl lithium

10 | As Hommerkynindisated,othe wwontppundsdel Gormulae(l) ithus, prepared may be easily

itabl e | vent such as dinmethyl far Lde.or .
Th r Byl St Somp s o My R R 8 iopion.
r angABgn bxapiple, cOMPOURISPE Fortnulaq 1 KeafiO R} asl&D&hoxy group, or even as an
Al ternpatively, according to steps (st.4d) and

(st . A5e8Y sreuhseRhRconyPrisdinin A varieRy) ofdeavalivgs aseording t9.methods well-
My BRwibh Meetko Qﬁm’ie?l%%ﬁ%o?geswi‘ SrhpIREWESS) fro %@Béﬁé}rﬁdes

(Va) and (Vb) wt ylisourea sulfate
oper @EOMNL), N-substiutedishdbosuden¢-CONER ") endipasherydic acids (-COOH), for

9 e dLOL TR Lo 08080 (k] S dshe presence of a
ase such ‘as™sodi umor ¥ porassium cairbonate at a

% en”p'E]:iéiprrﬁNeaﬁgﬂjﬁ'@né ﬁwnhﬁﬁkaidk(ljﬂQMm E]ih gnecmmﬂl ﬁﬁi@bﬂfmprise, for
ormula (I erein Xis -0-_and R is hydrogen may be

obt alFEe bip %a‘iﬂl}’?{&o{lﬁg 2 CHRPOITAES SEUPt Bt Griqepmide group, the

wher ghfiok with afmoffaCorRnimordTBh MyliroMdelin tthd Bﬁ‘s&éﬂéb 3&’ lYehitable solvent

chloride 20 in the presence of “sodiumiodide and in a '
sui t sush es 8 kiwee plcokal cimgthypumeanide or misturesihencof, preferaly the reaction

etQni.t il I : . Th f . .
o rrlg :%g}r{eii )oﬁt \&}%ﬂé Fxglg;gnilﬁr?’gﬁ{rg){l&% ﬁlsa éeﬁgﬁ@@rg&ﬂgl%or%mde mixture, at
trifa teaipemtiré mnying romyboney0°Oeo abduail 06°C. by reacti ng
it 2 © h&iﬁ%’g‘g ggérﬁqg\feago?la{t%){lsiqg%ingggé{%bgrg%gfaggsﬁbs%?u%f carboxamides
tri f L HQERIRLAAIESih 9 RbdineB RYdrih JRice (l)\lf aznémonia or ammonium hydroxide.

trifluoronmethanesul fonyl chloride or _ _
phenkiketise,( carbdAyasiero grouhs maayu be converted) intw geaiborgid geid rderivatives

e 2 0 . h . tri.et.hyl am [
i N B REE R iR ARG S R R KO B B
sol vaedording ho 8&p (st.26) of the process, compounds of formula (I) wherein Ry is
hydroxy (~-COOH) may be converted into carboxamido derivatives (~CONR"R") or




di chl or onet hane, tetrahydrofuran or di oxane at a

tenperature ranging from-78C to roomtenperature.
wab@4aotopounds of fornula (1) wherein X is -0-PENEPR04/650612

as descri bed above may be 230 obtai ned by reacting the

compounds of fornula (1) wherein Xis -0- and Ris a

trifluoronethanesul fonyl group with an al cohol or

phenol of formula (XXX) wherein R is as in fornula

(1), by operating in a suitable solvent such as

di oxane, tetrahydrofuran, WO 2004/104007

PCT/ EE20QGHORQ6 FBere#O RU s¥R1 ROXYRL BAMSrmelyeindtated] hRo inclusive of
di met hyl formam de _or di net hyl sul foxi de, at a

t enpRATERIAES Wharein Ry A0A & forBriogrtherayish the aitiogemafopyto which they are
90C, ' ' C ] . .
pot 2L IREL A0S oL ¥ el IR lorodBlb? B GuP dpolly soptining one
hy dr addiitionaldhet@oatamisvledtyd stheng MA@tk SN may be carri ed
gqut J{n a suitabl e.sol vent, such as tfol uene

me

R, FoeB o i AP O P RIER O™ 806 i fPPyla ORI or of o

the @ngsoRAe of BrmidRl (XBAV)Ms B bl Bay be hmBd\MBicadddifions, preferably
base such_as_ potassium gho_sphat e (K3P04) or potassium

or vk NN-eiisopronz H-of ° oF tds ing in 4 cWipbleaselvent such as

r angk: . C .
| PO RAAC b bty M INEE PHRNIE oy e s
subsefi 4 wicdble ddpdensing ageoty sichads YN’ -diytehegyaitddiimide (DCC), N-(3-

cl gal - al kyl a het erocyclylalkyl 0 y be .
ity etV pitemin e bna i eSu it fr Bbenzotiazor
wher BiyT)-NXN, ¥’ N QtetramethiRidodroiun feufaflierobsrtic TRBEEY dailytlc amounts of
group with an amne of forrmula R NH2 (XXVII) erein R
s &RenForiazgl nyloxy)trigyrroigingplqsghemign hgxailugtriphagphate (PyBOP) ma be
sol VALY realicdy. as di oxane, tetrahydrofuran,

di net hoxyet hane, acetonitrile, dinethylformam de or
di nelnladdgionf eoxipgendsat fermubn @ewhereintRiNEl- isanginnigo {-Ngh) group may be

om.t erature to 90C optionally in t sence of
PO P BE AL R P oo Rleliiertmisp RCBRT PEER
\lf\}]naﬂ-NHC?ﬁﬂRpfdeﬁMvﬁgms(e:ﬁ oforib uindstepssf (st.27)ut gst(ZB) of the process,
erein A represepts a - - - group .can_undergo ,
dehy@FRSGRYRY- 'RIRHY -t AR TSP ?%%158 yagﬁteai)mrmlﬁ& yith sodium hydride
S!Jppiﬁrdiﬁﬂthtvﬁﬁlrﬁﬁﬁ&@ WhRst hE 3hé RHIA HBLRIDYSHloridOmaP bk Rarried out in a
give rise fo the corresponding aromatic 20 derivative

wher siitabla splyent guehGia pyridwedetrahydrof@an, afifyl aentate podiesane, or a mixture
nee &ﬂﬁeﬁép@r}n@ﬁéégm&ecti on for any specific exanple
concerning Re preparati on of the conpounds of

f or nObmapdungls of forelai (Hwetriréin R-NHE répgresetits @ AvA4rBiIno r hekarylamino
ot her conmpounds, of . fornmula (1). The internediate, ,
ConpBANEAB e PRRRGH BY (REGOTSPYing 10a SR HATPS (e, dptheir turn, may
(st. ehark BeffoRdin urfdS I ForniBr : - i i
) MB)R?)EP O{)al{I c't\‘/gy g%ﬁlcl% ﬁ% & %g%é) 5 0 ) Wherbin RINH- is amino,

(
as per step (st.29) of the process.

25  The preparation of the iodo derivatives may be carried out in a-suitable solvent such as
tetrahydrofuran, diethyl ether or dimethoxyethane, at a temperature ranging from room
temperature to about 70°C, and for a time of about 8 hours to about 48 hours.

The subsequent conversion of the iododerivative may be carried out in a suitable solvent
such as dimethylformamide, dimethoxyethane or acetonitrile and in the presence of

30  catalytic amounts of palladium acetate, (2,2’-bis(diphenylphosphino)-1,1’-binaphtalene

(BINAP) and a base such as potassium carbonate, potassium phosphate or cesium



WD 2004/ 104007 PCT/ EP2004/ 050612 31 and wherein Rl is

a hydrogen atom or an optionally substituted group
w@edoeaowa’ from straight or branched O -C6 al kpdT/EER040650612

cycl oal kyl, aryl, aryl al kyl28 heterocyclyl or

het erocycl yl al kyl are novel and, hence, represent a

further object of the invention. According to any

vari ant of the process for preparing the conpounds of

formula (1), the 5 starting material and any ot her

reactant is known or easily prepared according to

knOV\éhrbdﬁﬁfeh 8618 terfiferfireC4 AR Srom room temperature to 110°C and for a time

2- et hoxy- 2-cycl ohexen-1-one i s a known ‘conpound whi ch

can teegingfem apoutst tiabewdt 2yhonest | uxi ng

cycl I .

oY ccEnERREe o R RTD e R 1838 hd'x 8 450 b bl Be obtained o

aci dre(oa'ﬁeﬂ-[h std) (dLBB);vﬁrm the iodo derivative above mentioned by reaction with

2- th h
oAl A o Brs GREYD G Pl gh SRR s SO Rgfformanmide,
CONMMBERIbRA evhad¥, 2inefah8l, AdiffrefoRPidint - or a@é‘t@h&h@x%{] -thd presence of

-one and subsequent treatnent of the e 0Xi d
pot a@l@(dahmmlule@sap@tenﬂ)@paﬂﬁétmd@) orFtetra yt,rlphenylphOStho palladium

pr ep@agﬁi@gfc %Pg%’lg@g’ tP% g?éé%écgf o rn gﬂczré%gétegﬁ?lon%graMe ranging

c om#omairadrh ];enq)emuhra lnd 800°C.

(ﬁpﬁgu% s Cl OEL fgv}}%rﬁ‘ll%}_}%\lﬁ-rp@r?sgms Ianta%%la@lmﬂfecyﬁ}@alkylammo
WOZ&M@Q&@M Mﬁa@i‘od cly‘lamm(lyle het% ycl Qﬁzyﬁ{ﬁﬁh(p cn be obtained

The conpounds” of fornula (I 1) é

( XX frgm thewgrrgsponding)ipsg der(\w(\(,g as se(c )‘@(ﬂq 9a) | of the process. The
( XXV] r
br eplléa%léet)é)n rﬂ%me)%nﬁeg%tué (S ﬂlﬁg(%ﬁﬂ%g@u& %?ﬁéth}’lfonnamﬂe dioxane or
exanplewpitileer withepasolveyt gfi a/empgratuné cingmgdiemn $61C0 10ek200E for a time
formul a reln Ris a rather conplex chem cal
Hoi e??glné?%}“f%% scheme may be fol | owed: WO

2004¢ 340 ds Bﬁérﬁﬁ?@ (0 Mdefinl R-NH2 iss MBino Thay Be M3/ datdtted into the

NH Tf 20 NI - BOCNH NBOC BOCNHNBOC
corresponding alkylamino or arylmethylamino derivatives of formula (I) as reported in

(st.31), by operating in a suitable solvent or in a mixture of solvents, for instance
comprising a 1:1:1 mixture of acetic acid, methanol and water.

20 Compounds of formula (I) wherein R-NH- is amino may be also converted into the
corresponding cycloalkylamino or heterocycloalkylamino derivatives of formula (I) as
reported in (st.31a), by operating in a suitable solvent such as methylene chloride,
acetonitrile, dimethylformamide.

Compounds of formula (T) wherein R-X- represents an alkylthio group (R-S-) may be

25 converted into a variety of compounds of formula (I) wherein X is -NH-, by first
oxidizing the alkylthio to alkylsulfonyl group and by replacing it with a R-NH- group,
as reported in (st.32). The oxidative step may be carried out with oxone in the presence
of a suitable solvent, preferably dimethylformamide or dimethylsulfoxide at room
temperature; the subsequent replacement of the alkylsulfonyl group with a suitable

30 amino derivative is preferably carried out in the presence of dimethylsulfoxide,
dimethylformamide, dimethoxyethane, dioxane, acetonitrile, N-methyl-pyrrolidone or
diglyme, at a temperature ranging from room temperature to about 100°C.



BOCNH NBOC 1) TEA, it. 4-5 days / \ - H 2)

HCl / di Qxane, r.t. overnight Me-N ~N\ N /-~ -\ [ >--
WORD4M0DY N NH2 CI H2N ~/ ~ ~ cup Cl From al | PCf/EP1964/050612

above, it is clear to the s®illed man that when

preparing the conpounds of formula (1) according to

any one of the aforenentioned process variants,

optional functional groups within the starting

materials or the internmedi ates thereof and which 5

could give rise to unwanted side reactions, need to be

pr opBitdrystinpl] KEérethe a6t Sty isn@rried oue ﬁﬂﬁh@?&és@ﬁt@'of dimethylsulfoxide as a
techni ques._ Likew se, the conversion of these |atter

i nt oSLtﬂﬁBlefSPlé{ent Bisprenrseivert @ Ao ankes %@17195 agcmt eanahle of ﬁlrmshmg
out

U BRSBSSNE bRMBCR RSEIERS 5 FXMO, P v
pr epae ethetasnpallawdn@om dhe rdactiqr moews wesdinghedoabaniona methods, for

70 DRt AP PRI e ()| according.

to casxedibg W&Jep (@BBNbflR rodeSs, WoinBbidstdTFoS@AR F) Hherein X is -O-
the present jnvention. Conventionpal techniques for

r acemay ke cagly) ohiaingd by eqagiing the gnlfond aruativepaith pa plspleal or phenol
cr ysﬁéivhﬁxzea&ﬁf&%d?é }@(Xf_lg r@fﬁ'IﬁBa"ﬁg J{ ﬁrﬁﬂfat(l)dfﬁé badd o}ﬂ %%1; be carried

or preparative ch It1on, the conp
of fartrnlthe pieyencé 0lf Iaebasm‘seqht asopotasaipnber &bchummaﬂmaate,dbutyl lithium,
ordin toc torlal try techni
ﬁt&ul{nn oav\rﬁl e Sf)ﬁ.l dn?eor rFE? nirlﬂg Ynoya sultagle solvent such as
accodmiet}glﬂ)ﬁ@mh@ oﬁfmwﬁﬂa@naﬂi BEaeiiaN Gt mmwﬁﬁu& Rfiging from
several internediates in serial manner and

wor KioRE tE‘ﬁH%F“’E"&P@B“HHQQ@ synt hesi s (SPS) cond| t i ons.
For ﬁlt&ﬁﬁﬁ%?l aéc%f(ﬁﬁg:-‘f&(‘s?e E@sthﬁﬁadﬁr(?ﬁ%ﬁ?tcb RABods bF glrmula (I) wherein

conpounds of " for nmul ent | oﬁ accor
to cdrbr@amey |ba|obmdqlswe9ctmedhm corupands o€ farhela (Va) and (Vb) with

pe, cition, Hence, i L furt
J e%%tﬂg]g ?lhe 8 %l(rﬁgég nt’y er‘” Eonta |SB§%’?§/ tq.ﬂlvﬁo Sygh as  dioxane,
nor edmmthplfmmmld@forfmmui‘rﬁle( ina}heOprefdnog dﬂ)a%h@él/ sih@ﬁl %@ Tsodium or
ECT/ R%Pé}?l%n/((? Oo%%t% a‘;\ﬁgggpqgaﬁgé rlgngg%R}ZlB@e}p Eyto éIQO°C The compounds of
0|tot |1‘Bﬁﬁltllh)(l)5$¢ﬁ§rbint HRAQrAPR S&h9&logeh a9 MbABbifed by reacting the
ai or
St cognpounds of formula (I) wherein X is -O- and R is methyl with trimethylsilyl chloride

20 in the presence of sodium iodide and in a suitable solvent such as dioxane,
tetrahydrofuran or acetonitrile at room temperature. The compounds of formula (I)
wherein X is -O- ans R is a trifluorosulfonyl group may be obtained by reacting the
compounds of formula (I) wherein X is -O- and R is hydrogen with a triflating agent
such as trifluoromethanesulfonic anhydride, trifluoromethanesulfonylchloride or N-

25  phenyl-bis(trifluoromethanesulfonimide), optionally in the presence of a base such as
triethylamine or N,N-diisopropyl-N-ethylamine (DIPEA), in a suitable solvent such as
dichloromethane, tetrahydrofuran or dioxane at a temperature ranging from -78°C to
room temperature.

The compounds of formula (I) wherein X is -O- and R is as described above may be

30 -obtained by reacting the compounds of formula (I) wherein X is -O- and R is a
trifluoromethanesulfonyl group with an alcohol or phenol of formula (XXX) wherein R

is as in formula (I), by operating in a suitable solvent such as dioxane, tetrahydrofuran,



branched Cl -C6 al kyl, C3-Cl10 cycl oal kyl,

cycl oal kyl -al kyl, aryl, arylalkyl, heterocyclyl 5 or
whedoenowyr| yl al kyl; X is a single bond or a diREl/BP1004/050612

radi cal selected from-NR -30 -CONR -, -NH CO NH,

-0-, -S or -S2-, wherein R is hydrogen or an

optionally substituted group selected from straight

or branched Cl1-C6 al kyl, C3-C6 cycl oal kyl,

cycl oal kyl -al kyl, aryl, arylalkyl, heterocyclyl,

het er ocycl yl al kyl or, together with the nitrogen atom

t o Wiiiethopethddey aeonRilgedimdt@fdmbnidd®yorl QlilefyRulckide, at a

6 menbered heteroaryl or heterocycl&[ roup )

opt | ERRFPRIILBALIAL ATofYTosRL BRI ieAbi g@"é‘r, @atignally in the presence of

sel e . ' g

ot g " o Gobysitiy Qhrothard bpia AR Rkl Q0B Ry iR

(| a) Abernat{viely) therremutios ensys ba chryeid agperin at suitellle satvent such as toluene,

P RIS et QBen 558 S A el of pataiom
aryl @eteyd, (HFBINADENE b Wasedduch 2s PEfagi@s Yabsphatke KKLPO)) or ipBtassi
formul a (|(_b)hp Rl is a disvzglcenib-(CI—Q) mNél?ll-h glrﬂo(hp é)irrI]J tassium or

| i nkeguf, carpgnate,fha(&ianon Cp09 #ra ompmpatyng 1gngjpg fiym 0°C to 100°C
selegteyfrom-NR'R"", -N(OIl)R", -OR'" or -R', wherein

R' anhd R') " are, each independently, hydrogen or an

opt i Bireatdmposudssef forneld @ whgeineX éx M- nd R istanaipgihbally substituted

T N T T T M —

het estadiyed By abdeyihg Qhe cb@@QINAS o Wothulh NE) MhbleBIRN A Thind R is a
to which they are bonded, R' and R'' may forma 5 to ] )
6 nefibEeemetiancspiony) grovp it @y @pipe p@for@uélﬁsNHz (XXVII) wherein R is
opt i gnald¥mfe m,%wgﬁéﬂatﬁ%%n@ddﬁﬁlﬁblg BlveSlugh 98U ane, tetrahydrofuran,
sel ected anong "N, or S; Ai1s a divalent group

sel edimgthogyetiane,CHzetonitilgH2 imethyliGHAargdeH3) 2-dimethylsulfoxide, at a

- - - Of = CH: 25 ar maceut J. cal

L0 bl 30 “osfee e BEC H Pt B b uesence of

of fiekentch af potasiven exbonae: @srighyliding. Ki nase i nhi bitors

and ]Srel theretretgre useful , %or i nstance, to restrict

t he X#lg aMaeidde ppasicicompands,of Sl il wherpmA reggssents a -CH-CH-

20044y, lgﬂQQﬂ WHEleb P dYeiib in3the! BrekdiRE A0 an t {RMnAIRY supported

be used in the treatnment of various tunors, such as

t hoseellpdipmesy platipaposatalist, 8@ afetiol giwe nisa tohthet castesprmding aromatic
o) : ., f iV ' I S

A ordenheSiterdh R 1 QLIS BT b P g BB

as s Rrieaheeckpuditbntalt seetiomsiol amyospeaifia Bxhnis toncstning thépreparation of the

stenosi s and _restenosi s and in the treatnent of
Al 7 ErTREpadS of fesuadD) of TheBveriinp Brd FHRE CARYTTR9R ficygther compounds of
put afpind@a @gk/ cyclin inhibitors and the potency of
sel ected Conpounds is determned through a nmethod of
as s alhebiatearedizgte chmpogls off fomanlsPie) er glcesgding to step (st.3) of the
%gvnﬁﬁﬁggn Phar maci a Bi otech). The assay consists of
he transfer of radioactivity | abelled phosphate
a biotinylated sub

noi ety by the kinagse—o
resul ting 33P-1I abei ot J¥3PHit ed p

rate.

The
COOEt

(biotin cdfeciNy 13 Kol /lhy), a N
[\\Meo ;\‘/ Me O N~ \R1
R



light emtted was neasured in a scintillation counter.
I nhi bition assay of cdk2/Cyclin A activity Kinase
w0 e@etido®n 4 pMin house biotinylated histone PET/ER0gHE50612
# H 5505) substrate, 10 pMIATP (0.1 m croCGi
P33y-ATP), 1.1 nM Cyclin A/ CDK2 conplex, inhibitor in
a 15 final volune of 30 | buffer (IRIRS HOJO 10 mM pH
7.5, MyC1l2 10 MM DIT 7.5 mM + 0.2 ng/m BSA) were
added to each well of a 96 U bottom After incubation
for 60 mn at roomtenperature, the reaction was

st oppedti whyreBdR| iS5 ®hydbogdiO&om 6B bptidnely sﬂﬁfiﬁﬂ?ddngrBQ) Sdected from
mVl EDTA, . 500, M col.d” ATP, 0.1% Tritan X100 and 10

st r e fraghtAmb f@B%‘%eéoCls@@AaB%fho%- AW@Pa by, g arylalky m'? heterocyclyl or

i ncu
tr angfé}gl:roregbl ﬂ(?l e %VP} CPTI ’P S cont \gql. Er#]%% %%S%P%nhon
of 5Kec@yding to Ayt Yarlatlt ¢fcthn' prOCd:sh éormr@tassg ﬂ&roempemﬂs fobfortwla (I), the

d
bt o P RarHis P o R QeogkPEI ARGVt bty pRPRA prcording to known

concethodd.i ons ranging from 0.0015 to 10 M
Experi nental data were_ analyzed by the conputer

pr ogAEMAIGE P-ethexymt-Lyeiolirsping-onpds folitovm peimpquad which can be
| 0gi §siy A }

bot t o t(g)géibot 2 ﬁ)e?[?’?lﬁ SR gioheran-ddsdions, Fith ethanol, fn toluene, in the
is th@setmgaﬂattﬂimcamqums af pHbloenesnlfounadd(Ts)on, y i s

e ott oes t
2613 gﬁrr(%%) X g%%h %{i g.]l%ettlllyé %ﬁﬂ)@ %(glé ?FP%W’Q compound which
met hodh bRepepared t‘hﬁﬁgﬁ aéﬂobcﬁ]dtlémtofl CorbraércRly ( éﬂﬂﬂl% 4,4-dimethyl-2-
Tris, ng/m BSA 7.5 nM DIT

2
cont axc?ﬁhﬁ@ensi-?nm&@wem eSO dherepoRidp Wlswp;,@salﬁm ydroxide in
rati ge@bngol d/ | abel ed ATP 1/3000). Reaction was
st opg.ed wi th EDTA WO 2004/ 104007 PCT/ EP2004/ 050612 35
and Fially JooethexeS.SalimethEl?-ayrlghiesen honemay & prepared according to the
I I I ) r o
&5t o ARG WG ol i LRI, b B ey Oy 1 fcione:

screen P

a top (9ounter. MeControI (t| ne zer o) f qqe €ach ATP and Me

hi st onepo Wil i ons was, e@ Ex eri nent al Ve
desi gn: on VBCQUEOHES are BhRiaw A

substrat e i st e-H-e)—a-H-d—l-thl bi ' On'CE‘I‘ﬁ—f‘a‘t‘“I—OH

80- poi nt cophcentrati ot matri x was Jflesi gned thround t fe
respectiveOATP and substrate Km vl and the O

i nhibitor 1C50 val ues (0.3 e1 3, 9 foId the Kmor o
| G50 values). A prelim time course experine

JRar
t he absgrtgz;mégH i nhi $ Mp at !ﬂ@!g@err ent QATP gdnaMe
substr i tion Qo

single eatpBtnt time (4P nin) in th,etllneanvlngeof

the reaction for the Kill 10 determ:nati on experi Ent .

Ki neti c paraneter esti &t es: Kinetic paraneters r e

est i j
Cogr RS FBHATE M, (AEIVIHAD.RRXMS BAIS, coxrv), e,
r es p@XVho (XN, (HKVEH), n@ckiad)i snd) (XLXD(I) Gart Henosanpt @hdly prepared
data set SOkBOI nt 3&1

according to khown methods.

20  Just as an example, when preparing given guanidino derivatives of formula (VI)

wherein R is a rather complex chemical moiety, the following scheme may be followed:



15 v= TrmAB Ka B [Eq.|] aKaKb+aKaB+aKbA+AB+al (Kb+ Ki

B where A=[ ATP], B=[Substrate], I=[inhibitor], VnE
woreoosirarvel ocity, Ka, Kb, Ki the dissociati oPCT/EP2004/050612

constants of ATP, substrate2and inhibitor

respectively. a and R the cooperativity factor

bet ween substrate and ATP bi ndi ng and substrate and

i nhibitor binding respectively. 20 In addition the

sel ected conmpounds are characterized on a panel of

ser/thre kinases strictly related to cell cycle

(cdk2/cyclin EmMedkl/cyclin Bl, cdk5/p25, cdk4/ cyclinTs

D), and aifor syredidarci ty oNHMAPK, EGFR, |

1-R, Aurora- 2 and -ede—F—+mhi bi tjlon a

cdk2/ CpodonpE BRBoRi ty Ki rssenHeacieer: 10 Migg €™ NBOC
bi otinylated histone HlL (Sigma # H5505) substrate,
25 30 M AIR.. (O 3..m.crod. ,P33y ATP) ng

o o (S TP ) B Nb'%;c/,ﬁ lm;

buffer (
MM+ 0.2 ng/m_BSA) were adde
bottom After/Tnd ubat' or 60 mn rQom
t enper atMee;Nt he Nea waSHst opped by addi ti on of )
100 pl PBS bu co a?/ni ng 32 nM EDTA, 500 M col d(¥1)
ATP, 0.1% Triton X100 and 10nmg/m 30 streptavidin

coat ed SPA beads. After 20 nin incubation, 110 L of

su s % / .

S.SDEAS Ao S0 204900 LR HERARB00 e compouns
cont di foimuyla XDOackording5tyl dfiy@ne of Ah¢ aforetnémiunezi probess variants, optional
pl at rea r mn.in : d.T nt .

P e Bleerol ey wlifn, e ReBiseinfiaials Aol dHemaiidh fhorotand which
Inhi fiuld give aise &Y ubhantesdkiiddkattions, Biee&@é b¥ bioperly Pﬁﬁ@ted according to
reaction: 4 pMin house biotinyl at ed hi st gne

# ngamwbéftch@ﬂees Izbewlswﬂﬂe( eoverriqr 96 thesga p}lto the free

3n
vol cg%dt%ao eour g’?mTﬁé%néﬁ%m %5angt8kﬁ°% Bﬁq"ed 10

mvi ST will He moadily apmremmgd rif theSenpowsrde oaﬂntmdlat(b) p;auahed according to

wel | at.t mn at .r.t. .. . .

moubBerG el BPts, g a5 Bty oo fapsopartion

llM EbfbAthe sﬁj.glh"/isdiﬁef‘s off fotmbRD (1), dobiidinlyto Adientiernal &chmnig@es, is within
SPA beg%s Then a volune of 110 pl is transferred
?F‘iﬂpﬁf’ the pgSedinvegtion- . j ncubati on for substrate

Capt@érﬁfenﬁcgﬁl ltecAMqESClor VBl Emad dRGb IiGore il cAlle, for instance, partitioned
statification of beads to the top of the QOtlp ate ancxp

| et @yHailizationefidigstorepigpmeria wliidseivatives enprenstativie njirdl HPLC.

t he Jo t ar
e ORRERHD od ERREAT o AR50, 0P LAy 35500 proana
inhi deconding tassmpinaforiatikizhpsdty @cltinigtiet widedy peovminmbd art, for instance

accaording to the follow
y accomplishing the aforementi%ned reactions between the several intermediates in a

a9 H

serial manner and by working under solid-phase-synthesis (SPS) conditions.

For a general reference to the preparation of the compounds of formula (I) of the

invention according to combinatorial chemistty techniques, see the experimental
20 section.

Hence, it is a further object of the present invention a library of two or more compounds

of formula (Ia) or (Ib)



protocol. Kinase reaction: 10 M biotinyl ated hi stone

111 (Sigma # 14-5505) substrate, 30 M 20 ATP (0.3
wWor@roa@ooP33y- ATP), 15 ng CDK5/ p25 conpl ex, i nPCHEPIN4/050612

ina final volume of 30 | Buffer (TRIS HA 10 nM pH

7.5, My 2 10 MM DIT 7.5 MM+ 0.2 ng/m BSA) were

added to each well of a 96 U bottom After incubation

for 35 mn at room tenperature, the reaction was

st opped by addition of 100 pl PBS buffer containing 32

mM EDTA, 500 pMcold ATP, 0.1% Triton X100 and | Ong/ m

streptavidin coated 25 SPAgbeads. After 20 mn

i ncubati on, 1;& uspemsi on were with

transferred fLATEs contyai

of 5M CsB&~ E‘ , thé plages R,
mnin a Pdtkard TOP- Nt radi oacti Vkfy \

determ nation: see abgve Inhibition assay of N7 \R1

cdk4/ Cvclin D activiRy 30 Bhase reacti onflbDd, 4 pM
nouse GST-Rb (769-921) (# sc-4112 from Santa Cruz)
subswhereia, 10 pM ATP (0.5 pC P33y- ATP) 100 ng of

E:?;?r ;JE F;g 0%)2{1? (@%6 6‘%2&8 g@no(a%( )@%ﬂ%& %9){'1 Dsflected aemmo straight or

conclemhchad QA iyl GhChi d‘y@foa]ldyl aytloalyl-aliof uarel, @fylzﬂlaylj heterocyclyl
buffer TRI O MpH 7.5 MCl2 10 M 7.5 nM DIT+
Zrﬂ/ E’ﬁ@ added to each well of a 96 U

bot t R ¥eihkle BbAS & a rﬁffé]@ﬁt récﬁcdrhaec@éd o NROCEHNR'Q INH-CO-NH-,
reacti on was stopped EDTA 120 M 5 Capture

60 | her’e r &bt eriveen VR Soiiosersiah bonally Sesen group selected

| at t
P oy AN, SHBRHAELE ORI 18, 2 BNGBRIBSELIANRRS I, oy
| / wedrylalkiyBSeféaodyblyl, fheteeocgcigalkiyl be rtegbtlizy with the mr@eﬁ] atom to which

oty G 59 BoR R Sag 581 TP S P et e Bstprocyelyl group

and SpHonAIBOE@EshifRD odd AARAL] HaRSoAiteh 841661 A¥ong N, O or S;
radi oactivity counti ng in the Top-Count 10

i nst Ry r‘l?ér!ried 9 emporpeldhemiragenatorns e%tha pripeole ring s perifapulae (Ia) or

25 MORLAE bl ATSE (eGRA. dRM BlftSRored fom

ATP s(t@ugbs ari brameGed R337%- AKHA) G330 CIEI@BEISI-I MK a(ryhaﬁdyhﬂ&terocyclyl or
ot cnol 14- .15 | nhi
Tor B e o #ﬂr@% ¥ g (5 figen being inked to

10 nMwﬁ)Eﬂmﬁlgzrme 0.2 ng/ m BSA) were added to each
wel | of a 96 U botfom After incubation for 35 mn

r oorRz BripEPR srlested frem rEBCR.oN(QHIR's t8Bp et -1y vAaesin Rband R” are,
f
of 100 iiRfe fnﬁgnt!i}}rjlfh?&‘b SPO A éﬂﬂalgz Llj;%ﬁl ?é 61?%16%3(1 from straight

col d ATP, 1% on XlOO a avi di
coat @d bsmehdde AL Alkygr C2@6rrpyc1¢alicylr bert |ocml,0a1ky.lenlqulofaryl arylalkyl,

3 O GT B ROV T BB it Bre P to which thy are

Af t eionfled) Y 8nd RiTemp} #&dr@sa \fetoes ﬁlfbﬁﬂzefddrhei’erﬁarpl bihhéerocyclyl group,
Packar d TOP- Count

optionally containing one additional heteroatom selected among N, O or S;

A is a divalent group selected from -CHs-, -(CHj),-, -CH,-C(CH3),-, -C(CH3),-CH,- or

-CH=CH-;

25  or a pharmaceutically acceptable salt thereof.
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.



radi oactivity reader. 1C50 determ nation: see above

I nhi bition assay of PKA activity 25 Kinase reaction:
waoop4007 house bi otinyl ated hi stone H (Si gnaP&I/EP2004/050612

H 5505) substrate, 10 pM A¥P (0.2 m croM P33y- ATP),

0.45 U PKA (Sigma # 2645), inhibitor in a final

volunme of 30 | buffer (TRIS HO 10 mMMpH 7.5, M 2 10

mv{ DTT 7.5 MM+ 0.2 ng/m BSA) were added to each

well of a 96 U bottom After incubation for 90 mn at

roomtenperature, the reaction was stopped by addition

of 18GhérafiB ég)uﬁ Ebe 60 irefhd idgtmzat &&aﬁwﬁ%&s B6h 28 Mhose formerly

cold ATP, 0.1% Triton X100 and | Ong/ n stretaV|d|n

coat €Hortadpas puelligs infthe rireatyasf pfj otharbegll B’i?hfef&t!}’epﬁls‘éfflefs such as

T/ ERah0 EuE 2 A RERErith QL0 afboroslersis and post-

OPTI d%h:gﬁifﬁstenom aldmestglo&ia @nd inthe frhdt@e@of Aéﬂteanerlls digass

the S,.Were. re r.2 mnin a,Packard - Count
i B PROTOE PREToF met® BBy BT Bl PR of selcted
| nhi &inigdoandsiSdsterfindd Frrdus gﬁtd Wethyd Df @si@s&sé&%ﬁtth@ Rse of the SPA

10 Min house biotinylate I\/BP(Slgrra M 1891)
substeehnology fAmershamp igiegldi P33y- ATP), 36 ng

ot kL SSIREFFRN | I%’E?f Bty YL ool Fhoiry by the

I\/hCllﬁn&entM a Bl‘ﬁﬁnﬁlatedwpbsﬂamhe rpdvllting 3B P2lahg)led] bi@®AJated product is

e BN o bt B PRV isin st oA peba (EiPlin Seigglty 130 pmotime), and

I eachigh? Bmivesd vads easidedin AdEItllhgeh imttA0 10 pl PBS
buf f er _cont ai ni ng 32 mM EDTA, 500 pM cold ATP, 0.1%

) 53 of edieC yelingd ARBMILK, di n coat ed SPA

bead (
kil S 510 WOSUREDI ) BB g s
cont 80 pMYTRQO. lpﬂucﬁf& Wy—ﬂﬂ 1. lAiM@ycHn FOOD¥ 2 ddi’lq)lex inhibitor in a
plates were read f in a Packard TOP-Co

#adi Begd plpmeyof r3@a@b\afferﬁRI%H@1 4R md ﬁHn7a§’|M&C12 é@é‘Mb@WS 7.5 mM +
I nh f hi

oL P BSARN Rl G Y406 F AL gy o comi
f ol | sivdoom tepipetange) theEragtivn wad stoppddoby ad@ioil - dR mﬂ)sm PBS buffer

be activated by auto-phos Bhoryl ation befgre starting
20 t prataning r32nER . EDTA¢ SBY i W eQ)d 1 HEP.aQd 3y Trifon X100 “and 10mg/ml

conc [ [

For RApIPLE o5 G 30 bl 68 W, 1352 hpension s
and whediawh ahd idandferred e 9@l PTIPLATES Bontﬂnin@el 00 ul of 5M CsCL
i ndi cated buffer. Kinase reaction: 10 pMbiotin 1¥| at ed

| RS Aipfeptiows, thomingy weimsed dete2 mjo 3o apﬁxﬂckarﬁrﬁ gpnt gdioactivity
PM ALRgerl mcroC 33P-ATP, and 6 nM GST-1GF1-R

pre-incubated for 30 25 mn at roomtenperature with

col dIGH deddrodhationT Phhibitors weire &dsted it idiffereht GMicenttatibiseranging from

0.0015 to 10 uM. Experimental data were analyzed by the computer program GraphPad

25  Prizm using the four parameter logistic equation:
y = bottom+(top-bottom)/(1+10*((logIC50-x)*slope))
where x is the logarithm of the inhibitor concentration, y is the response; y starts at
bottom and goes to top with a sigmoid shape.
Ki calculation:

30 Experimental method: Reaction was carried out in buffer (10 mM Tiis, pH 7.5, 10
mM MgCl,, 0.2 mg/ml BSA, 7.5 mM DTT) containing 3.7 nM enzyme, histone and
ATP (constant ratio of cold/labeled ATP 1/3000). Reaction was stopped with EDTA



(50 MM HEPES pH 7.9, 3 nM MnCl12, 1 nM DTT, 3 pM NaV3)
were added to each well of a 96 U bottomwell plate.
wa\baoenodoncubati on for 35 mn at room t enper at UPET/EP1004/050612

reacti on was stopped by addiSti on of 100 | PBS buffer
contai ning 32 mM EDTA, 500 pMcold ATP, 0.1% Triton

X100 and 10ng/ m streptavidin coated SPA beads. After

20 30 mn incubation, 110 pL of suspension were

wi t hdrawn and transferred into 96-well WO 2004/ 104007
PCT/ EP2004/ 050612 39 OPTI PLATEs cont ai ning 100 | of

SM Cafdl theAfubSttaté cEPﬂﬁfeﬁ,oﬂ PRosphéth@Bbrd®y EMURRBELeéD06 Awell plates from
mn in a Packard TOP- Count radi oacti vi t)i r eader.

| nhi Miillipene)- Aftes wxtensiyg warhing theapmltisqrgenilafas wereagad 9rop top counter.

arp CHR L0 BEMR AT g ERTE GnR sra et meanol

i N aEkperhhentol wewignd ReBctionbwélbeitief HEPHEBasiEed nd¥l fikdr 7ATP, substrate

oF O PR Conesirions T F0epyiar potpuisptigy mpgirix was designed

bot t aguMEiht rédbédtive A i BBstiEtd RiinoB vk, ahe @ inhibitor IC50 values (0.3,
tenperature 1 ncubation, reaction was stopped and

bi ot Ln¥l hifeld the fm s IE4Ptvalues). Wy DEclianinagy Hie gouryst experiment in the
bead LR rat i IAGHD: 40

ver SRR i e P sl ol GREMR Bl o
r adi seletipw df y singls endpoirit dihel (40 triie) i dipe- | @eaniangasit thereactian for the Ki
| C50.determ nati on: see above Inhibition assay of

e 7AABFURANOP CERF PR i nhi bition assay of Cdc7/ dbf 4

act i Kideficl galﬁﬁ{cf&rﬂﬁ%a%@i aCidbtRg phramefss welel estinty@ed BP simultaneous
protocol. The Biotin-MCM2 subpstrate is . .
t r anBobREE PRHE-IURE EPZERPSIOR aising JHa b (cpmnsHtive inhiltor pespect to ATP,

h ) o .
or es &&n?ﬁecﬁ%ﬂ)rﬁﬁg%y\é&ﬁﬁé&@aﬂ@?& (80 }mﬁntts%en capt ur ed

phosphorylated Bi'oti n- MCM2 "substrate 1's
by Streptavidin-coated SPA beads and the extent of

phosphoryl ati on eval uat elgl by, counting. 20 The
iiHhi bi:tJ_an_assay_gI_CdclLdﬁf—ﬁt—%chw—t—y—mas—peLLgme' v d[Eq.1]

in 96 wel fe RECRLG N d 21 Auhes & 0FEQvi g + 2
pr ot oc\cl))?.kéc.)klgg-coﬁ %I?Jrgif.q?)he BIAat e+vverIG ad ed:+,9) 10 |
substrate (biotinylated MCM2, 6 Mfinal concentration)

- 10where [ ABP], i Sulbhiate], Ixfintdbitay], Mosra mariomue weloeity, &) Kb, Ki the
25 - 10 p | test 2 i .
concURRPBIPR ERITT HB At SR EGE UL femgpively. o and B the

dos ecdo?_%ﬁﬁﬁi%e ekt ViRt ween 16kt afd MDH BinGin@f an@OodustfsalE and inhibitor
(2 pMtinal concentration) and radi oactive ATP

( 1/ 5bpdingetsapctivalyi o with col d ATP) was then used to

3 n BP0 i, AU 2k A
strictly related to cell cycle (cdk2/cyclin E, cdk1/cyclin B1, cdk5/p25, cdk4/ cyclin D1),
and also for specificity on MAPK, PKA, EGFR, IGF1-R, Aurora-2 and Cdc 7
Inhibition assay of edk2/Cyelin E activity '
Kinase reaction: 10 pM in house biotinylated histone H1 (Sigma # H-5505) substrate,

25 30 uM ATP (0.3 microCi P*y-ATP), 4 ng GST-Cyclin E/CDK2 complex, inhibitor in a
final volume of 30 ul buffer (TRIS HCl 10 mM pH 7.5, MgCl, 10 mM, DTT 7.5 mM +
0.2 mg/ml BSA) were added to each well of a 96 U bottom. After incubation for 60 min

at room temperature, the reaction was stopped by addition of 100 pl PBS buffer
containing 32 mM EDTA, 500 pM cold ATP, 0.1% Triton X100 and 10mg/ml

30  streptavidin coated SPA beads. After 20 min incubation, 110 uL of suspension were



40 Substrate, enzynme and ATP were diluted in 50 nM

HEPES pH 7.9 containing 15 mM MWCl12, 2 nM DTT, 3 M
wON20s@304021M gl ycer ophosphat e and 0. 2ng/ m  BSA. PATTEP2004/050612

sol vent for test conpounds 3l so contai ned 10% DVSO.

After incubation for 60 m nutes, the reaction was

st opped by adding to each well 1001 5 of PBS pH 7.4

contai ning 50 nM EDTA, 1 nMcold ATP, 0.1% Triton X100

and 10 ng/m streptavidin coated SPA beads. After 20

m n i ncubation, 110 L of suspension were w thdrawn and

t r angRAb R abd t@ndbred\Rtd 9O EN RIPATBEEATED bahthing 16001l of SM CsCL

of 5M CsCl. After 4 hours, the plates were read for 2

mi n_Afiond Pestsahe piaes Getmicad de Sawn iy ot YackerddEQP-Coont radioactivity

I C50 gl?g erm nation: see above. The conpounds of the

pr esent i nventi on can be adninistered either as si ngl e

ageniGs) determidationngiciabedey, in conbinati on with known

ant i cer treat t§ syc S fadiation therapy or
cﬁen@@&%ﬁﬁ&éﬁ&ﬂ-@ﬁi YiYon with cytostatic or
Cyt OkPidsE r&RiBhS4 &MIEH hQlsebidtinl kR lﬁ‘ﬁ&fy H1 (@1?4%'#%1'5395) substrate,

agents, antinetab te agents hor non agents

i MU2GIBDATRK0.206abE;] PTpAGIP, e ng’IqulmGB/éf@iﬁt @ymplex, inhibitor in a final
cycl ooxygenase_jnhibito

hi bi
T VOB o PO b BB ARInFICh 0 Gt R 25 MaFbeld mik, DT 7.5 mM + 02
i nhi b hﬂrﬁs J\%t@ SHAR 1AaSEell HE';@@U{b%%m ARt 2(%%%&5{}1. incubation,

fact o receptor agents, anti - agents, anti -
am e nteactionntas-stappgd by éﬁ@sspl BBageit ;M EDFA a@gi%g"amsxaoo + 500 pM
i nhi bitors), farnes transferase inhibitors, ras-r

si gnAilPy Mgt a’aPmyTlﬁeﬁ Riveiumsof 11@ ¢l 1 ﬁeyif%ed o Optiplate.

| nhi Righ 056 i@ AGTbafGHK For' sﬂ’ﬂ%ﬂg fre, 2IQ)O dﬂb.‘}M'(fbd? \wiid Bélied to allow
agent's, topoi sonerase 1tors, Ol soner ase

i nhi htaﬁﬁlraﬂon arfdbdalie tol ihk etopl dif ﬂmr ﬁilphplated agd let ftaded hours before
dose, .such .conbi nat.i gn y the conpounds

of t Fdackivilycpntmg i 81 ﬁ? @‘?‘r ange descri bed

bel omsga@ltemﬁ,a%hegeema@«ermceutl cally active agent

within the approved dosage range. 25 Conpounds of

f or ninhibition assay obediiMpld ackiyitent i al |y with known

ant i i s .

e L aar Uty o SRRSO Y] RARARTAERUEY e toloving
pr espmtocohventl on, suitable for admnistration to a

aunRiiast rictight 1 HBT B tagaren Shufie THe S Hpoo prgbstate, 30
38€, AWRI(BRlmickRN P e/?ﬂgbpflzoé hexa is %Bhg?e&dmhlb1tor in a final volume of

admnlstratlon rou sui tab
dos age phﬁaﬁére(Cer[SrHCdrH] mMIlpanV §1 ]VEgCilzoIO nfM,aDiﬂirﬂpi)mM + 0.2 mg/ml

out bout 500
ESASU SE, a‘idF%FH ff%%;bg’é’“% 2&%‘? E‘CE BTy min at room
Of t{éﬁa Fﬁ‘ﬁﬁ@tthé)fba&%h @gs & L@h%dy lof 180 ?gt%ﬂf@f containing 32
dosage“forns, e.g., WO 20 /10 007 PCIT/ EP2 050612
41 omM [BOTA, 500heMf cidATRD D& /6 TricmpX 10 snd $(ngg/ml Cstreptav1d1n coated
filmcoated tablets, liquid solutions or suspensions

Poct P4 ybeags. ¢ Aders 20 r’ﬂi‘@dﬁﬁg’@?’brll@s” pRfy Bispeision) yere withdrawn and
€. 9 pradsRirfATHE OB Ml IPTIBLATES containing 100 ul of SM CsCl. After 4 hours, the

plates were read for 2 min in a Packard TOP-Count radioactivity reader.
ICs) determination: see above
Inhibition assay of edk4/Cyclin D1 activity
30 Kinase reaction: 0,4 uM mouse GST-Rb (769-921) (# sc-4112 from Santa Cruz)
substrate, 10 UM ATP (0.5 uCi P**y-ATP), 100 ng of baculovirus expressed GST-




t hrough intravenous and/or intrathecal and/or
intraspinal injection or infusion. The present
w0 pooeno400n al so i ncl udes pharmaceuti cal conposPECT/BPE04/050612
conprising a 5 conpound of37formula (1) or a
pharmaceutically acceptable salt thereof in
association wth a pharmaceutically acceptable
exci pient, which may be a carrier or a diluent. The
phar maceuti cal conpositions containing the conpounds
of the invention are wusually prepared foll ow ng

ConVERiCRRCyamt DAdsuiRBR @heonfdhbmi St BhBdod ﬁl z@ﬁnal volume of 50 pl
sui tabl e har maceutical form 10 For e

Xa
Dol | ity ATRIHAD G i s MaCl BOmGES VD Thb Odge/mkBSA) were
conm 9”:0 egéh %@ﬁ % a §‘6 ?qutio?n%v%ﬁ gﬂatg eﬁhéro mm at 7 °C incubation,
saccC ar 0se, SucCrose, lu ose, C starc p

st arfébcndnwh{slst‘(@pédibyﬂ)@lED'BAH'B@ﬁJ,Mt alc, st ear| C aci d
magnesi um or cal ci um stearate, and/or _ pol yet hyl ene

gf[ y cEnptures; Gocilrere gansfesred drogn eac]g,ﬁx@illctﬁ é@ulu&irgem pgatg,amallow substrate

D oI %P%g t%yh)%}lh h)lﬁfjoseo gllﬁé‘érl n?r box%(r sglﬁ((lle ﬁt P& &féh 150 pl/well

st arpis oaﬁmgﬁc&ea@hd filteded by M&@Sdi’éensﬁldatwﬁl systameh
gl ycol at €; fervescing m xtures; dyestuffs;
sweel)eii«refn«yl filistst werg allgjeedt © diy@h3%€, |ﬂaf@| 1t09| w/well scintillant were added

pol'y %r:bﬁtlaeo%%fd % n%xjg%tflm Qfeﬁ?ted %& l?dtm in the Top-Count

non- OXIC an ogl ca
usedmmmnmharnaceutlcal fornulatlons These

pha utical ions may be nmanufactured in
knovﬁ%ﬁﬁ‘i‘?@m ﬁ‘b by means of nixing,
granmmlhﬂﬂassa%fm@ﬁ iy sugar-coating, or
filmcoafing processes. ne l'iquid di spersions for

or al Kiwase meastiont i & pvhiyheyse b@hgylatedyMB o(Sigoma# M-dR%) substrate, 15

cont WPRAREL 130wl P25 AR B e En P S mpphccnotogy # 14-

94 YCer3) iahREY s FRNRLIRle 0 1A Wulblet PFRISARCITTEMM pH 7. 5 MgCl, 10
suspensi ons and the enul sions may contain, as exanple

of caM;iTEFE 7.5maMut 12 ragim| BSAyarere asisidil tmeash gietlznfe, 96 U bottom. After
pect 1ncuba|[t]{‘81t1 l?(%/ | 3(‘Seljn uat %10%1 te ?8 & %é( '{Eé %J:tf g] vllztél S%?ﬁ’ge? %?: addition of 100

poly 'coho nsi’on or s

intr ANPBS bludter bdﬂt@ﬁfhg @Q&nMHEDE‘ADBGQ) MM coleA TR, 0. W5t Triton X100 and
the active conpound, a pharmaceutical |y acceptable
car r 1 &pg/md S@)epta‘@dlé epated $PA beads.ghfigr@0gmin lncuwl@s hi uL of suspension

dhe v, MR anf wbirtabior Rl e HERRLATES cbitaining 100 1 of 51

hydr gatil oxfided mg%é/plﬁé@%r@@d&mog%ﬁﬁ%]az Padkdrd TOP-Count
The sqlutigns for intravenous injections or infusions

may @EioeetiAly reader carrier, sterile water or
pr efﬁfsﬁlme rntn oﬁaé’ee FO‘M the formof sterile,

aqueous, |So0 ine solutions or they may

contEghﬂuggggmﬁgmngﬂéamﬂxgms a carrier. The

tain, .t he th t
35 oIS reachngy Hnesl o oS el ulbnp b SiafR i 3505) substate,
€. 9. 10 Eﬂfﬁ?ﬁt{ﬁtztrﬁfcr | ?’Zﬂ%@{ 3? Igi’mo@lgﬁa # 26452101nh1b1tor in a final

pol yoxye ene sor acid ester surf
or | esninbiofi30 pl buffer (TRIS HCI 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 incubation for 90 min at

room temperature, the reaction was stopped by addition of 100 pl PBS buffer containing
30 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 suspension were withdrawn and



Wth the aimto better illustrate the present
i nvention, without posing any limtation to it, the

wo edokondony exanpl es are now given. 10 EXAVPLESPCBERBDH50612
conmpounds of fornula (1), MB&nce including those of
formula (la) and (Ib) of the invention, have been
prepared. Wil st sone of them have been specifically
naned and |isted in the foll ow ng experinment al
section, nost have been conveniently identified as
per the coding systemof the tables reported in the

ex pefrhd¥Ritedintd 96 INOPTIPUALINS Comthibihg 159 |11 BE5X1 CsCl. After 4 hours, the
anal ytical data. Each code, which unambi guosly

i denplptes ®erexead fogRenis pee Paokardck(RyGanet radiosivity readgr) )
onl yyC [.S| A nits B-X-MC)-D. Code B
reprlegsé(ré?%k'%‘@tﬁhs%égsaﬁ? uent, as per fornula (1),
bei ninkdibitien aewytof BGER a@blityof the nol ecul e t hrough
the X |inkage; each B grou iS represented thro

h th
of opKinassgeatan: HLpMria BRwe §iqtiayiaied MBPISEmAG MaliPd) yubsiratc, 2 M
| SOABY &3 Lhidthcit byt t o
of T AIPHORE RR IR PRI 36 he BB B ORTHERR, inhibitor in a

gr oUfindl Rofuderafiza [ bifferi (Hepd¥s8mhNgHT AL EMEED EBR) MY mM, DTT 1
the following table Il, also indicating its point of

at t aBRARYRYV Q5 KMe0sme/stl BSAY wese addsléo gach a6 U bottom. After

repr . . i . "

o BEBER 9 OU ROARL HR A AE Fy Bhin o 10
mé t r QUPBS &utlB cordsinipg r32f @MBDTA( 5P0 pbaebldCATPO0DY Briton X100 and
represented through the proper chem cal fornula in )

t he 1ng/Bhsteptaviginsoated SPybeads | Afgr 2Atningngubatigig il HY 1L ef suspension
attachment, fo the.r f. & heq 1ol de D .

Topr B A5 BEH R o ERp T AP PA TR SBpklng oo i of s

the gellecAt® 4 Mg hthé Reated Ao RYdd G500 PmidSn P Packard TOP-Count
formula (l).. Each D group is represented through the
pr opEicaddiydeadetal formula in the following table IV,

M Sordd) defethbdiion! SecROhyt Of attachment to the rest
of the molecule M WO 2004/104007 PCT/ EP2004/ 050612

pcactivity t he central core of the

| ecul & 4L). bear i bonyk. o i i 1ion 3 :
Fromi it potpitpf aBiay 08 FoF PRl O Rtokiled BERrgh8 o e tolowing
per spivtdcbat M is substituted by groups -X- (code X),

R ode C) and ode D), as reported i,n fornul a .
(1) ;(?%gavaﬁe g\ﬁ“‘@F‘BﬁééF@ *f Gkl RY GHGrPAORRPOpHItjgB before starting
ehemng alxpéahed! Rust Pﬁmt fbhe a§éa%r,a£ eOndeFhbdlehABnd Sffution (694 nM) is
positions of the other substituents. Therefore, the
codi ingulsajestt florhglf @dent 4ty280s dul tequressnereofcdIPpOU AYEP aid then brought to
]IC\I?r {Tﬁllg\%@&]l(%g %ﬁ%io%em tHc’ehn?(iict:al.tgd sutfrer! sed as follows: M
Kinase reaction: 10 pM biotinylated IRS1 peptide (PRIMM) substrate, 0-20 pM
inhibitor, 6 uM ATP, 1 microCi **P-ATP, and 6 1M GST-IGF1-R (pre-incubated for 30

25  min at room temperature with cold 60 pM cold ATP) in a final volume of 30 pl buffer
(50 mM HEPES pH 7.9, 3 mM MnCl,, 1 mM DTT, 3 uM NaVOs) were added to each
well of a 96 U bottom well plate. After incubation for 35 min at room temperature, the
reaction was stopped by addition of 100 pl PBS buffer containing 32 mM EDTA, 500
uM cold ATP, 0.1% Triton X100 and 10mg/ml streptavidin coated SPA beads. After 20

30 min incubation, 110 pL of suspension were withdrawn and transferred into 96-well
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added to each well of a 96 U bottom well plate. After 60 minutes at room temperature

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

10  Stratification: 100 ul of CsCI2 5 M were added to each well and let stand 4 hour before
radioactivity was counted in the Top-Count instrument.

ICsy determination: see above

Imhibition assay of Cdc7/dbf4 activity
The inhibition assay of Cdc7/dbf4 activity is performed according to the following

15  protocol.
The Biotin-MCM?2 substrate is trans-phosphorylated by the Cdc7/Dbf4 complex in the
presence of ATP traced with y*>-ATP. The phosphorylated Biotin-MCM?2 substrate is
then captured by Streptavidin-coated SPA beads and the extent of phosphorylation
evaluated by p counting.
20  The inhibition assay of Cdc7/dbf4 activity was performed in 96 wells plate éccording to
the following protocol.
To each well of the plate were added:
- 10 pl substrate (biotinylated MCM2, 6 pM final concentration)
- 10 pl enzyme (Cdc7/Dbf4, 17.9 nM final concentration)
25 - 10 pl test compound (12 increasing concentrations in the nM to uM range to
generate a dose-response curve)
- 10 pl of a mixture of cold ATP (2 pM final concentration) and radioactive ATP
(1/5000 molar ratio with cold ATP) was then used to start the reaction which was
allowed to take place at 37°C.
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Substrate, enzyme and ATP were diluted in 50 mM HEPES pH 7.9 containing 15 mM
MgCly, 2 mM DTT, 3 uM NaVOs, 2mM glycerophosphate and 0.2mg/ml BSA. The

solvent for test compounds also contained 10% DMSO.

After incubation for 60 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 20 min incubation, 110 pL of suspension were withdrawn and transferred into 96-
well OPTIPLATESs containing 100 pl of SM CsCl. After 4 hours, the plates were read
for 2 min in a Packard TOP-Count radioactivity reader.

ICs determination: see above.

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-type agents, alkylating agents, antimetabolite agents, hormonal agents,
immunological agents, interferon-type agents, cyclooxygenase inhibitors (e.g. COX-2
inhibitors), matrixmetalloprotease inhibitors, telomerase inhibitors, tyrosine kinase
inhibitors, anti-growth factor receptor agents, anti-HER agents, anti-EGFR agents, anti-
angiogenesis agents (e.g. angiogenesis inhibitors), farnesyl transferase inhibitors, ras-raf
signal transduction pathway inhibitors, cell cycle inhibitors, other cdks inhibitors,
tubulin binding agents, topoisomerase I inhibitors, topoisomerase II inhibitors, and the
like.

If formulated as a fixed dose, such combination products employ the compounds of this
invention within the dosage range described below and the other pharmaceutically
active agent within the approved dosage range.

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
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 (I) 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.,



MX -c B27 B28 M,In M X-0 1329 N J MXYN\ B30 H~

B31 11 MX v _NB32 MX\ NNB33 MX\ ~ O, B34
wORM4M0B8E MX ao> WO 2004/ 104007 PCT/ EP2004/ OBOGLR20041650612

MX B36 ~\ 0 B37 1~ M X~~N40 N B38 M X N H B39

MAXNON ©~ ~ ~ B40 MXv v O\\ J B41 N M X \ B42

10

15

20

25

30

orally, in the form tablets, capsules, sugar or film coated tablets, liquid solutions or
suspensions; rectally in the form suppositories; parenterally, e.g., intramusculatly, or
through intravenous and/or intrathecal and/or intraspinal injection or infusion.

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

The pharmaceutical compositions containing the compounds of the invention are
usually prepared following conventional methods and are administered in a suitable
pharmaceutical form. .

For example, the solid oral forms may contain, together with the active compound,
diluents, e.g., lactose, dextrose saccharose, sucrose, cellulose, corn starch or potato
starch; lubricants, e.g., silica, talc, stearic acid, magnesium or calcium stearate, and/or
polyethylene glycols; binding agents, e.g., starches, arabic gum, gelatine
methylcellulose, carboxymethylcellulose or polyvinyl pyrrolidone; disintegrating
agents, e.g., starch, alginic acid, alginates or sodium starch glycolate; effervescing
mixtures; dyestuffs; sweeteners; wetting agents such as lecithin, polysorbates,
laurylsulphates; and, in general, non-toxic and pharmacologically inactive substances
used in pharmaceutical formulations. 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., syrups, emulsions and
suspensions.

As an example, the syrups may contain, as carrier, saccharose or saccharose 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 oil,
ethyl oleate, glycols, e.g., propylene glycol and, if desired, a suitable amount of

lidocaine hydrochloride.
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The solutions for intravenous injections or infusions may contain, as a carrier, sterile
water or preferably they may be in the form of sterile, aqueous, isotonic, saline solutions
or they may contain propylene glycol as a carrier.

The suppositories may contain, together with the active compound, a pharmaceutically
acceptable carrier, e.g., cocoa butter, polyethylene glycol, a polyoxyethylene sorbitan
fatty acid ester surfactant or lecithin.

With the aim to better illustrate the present invention, without posing any limitation to

it, the following examples are now given.

EXAMPLES
Several compounds of formula (I), hence including those of formula (Ia) and (Ib) of the
invention, have been prepared. Whilst some of them have been specifically named and
listed in the following experimental section, most have been conveniently identified as
per the coding system of the tables reported in the experimental section, together with
their analytical data.
Each code, which unambiguosly identifies a single specific compound of formula (I)
only, consists of five units B-X-M(C)-D.
Code B represents any R substituent, as per formula (I), being attached to the rest of the
molecule through the X linkage; each B group is represented through the proper
chemical formula in the following table I, also indicating its point of attachment to the
rest of the molecule X-M.
Code X just represents the X group in formula (I); its meanings are represented in the
following table 11, also indicating its point of attachment to the rest of the molecule M.
Code C represents the R; group being attached to the rest of the molecule through any
one of the pyrazole nitrogen atomus, as per formula (I). Each C group is represented
through the proper chemical formula in the following table III, also indicating its point
of attachment to the rest of the molecule M.
Code D represents the R, group being attached to the rest of the molecule through the
carbonyl group, as per formula (I). Each D group is represented through the proper
chemical formula in the following table I'V, also indicating its point of attachment to the

rest of the molecule M.
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Finally, code M refers to the central core of the molecule (I) bearing a carbonyl group in
position 3. From all of the above it is clear to the skilled person that M is substituted by
groups -X- (code X), R; (code C) and R; (code D), as reported in formula (I); each M
group is represented through the proper chemical formula, in table V, also indicating the
positions of the other substituents.

Therefore, the coding system presently used for some compounds of formula (I) can be

shortly summarised as follows:

or

B — X

Just as an example, which is not intended to limit the scope of the present invention, the
compound B66-X03-M00(C01)-D01 (see example 36) represents the pyrazolo-
quinazoline derivative of formula (Ia) wherein the central core is represented by the
moiety MOO of table V, R is the group of formula B66 of table I, X is the divalent group
X03 of table II, R, is the group CO1 of table III and R; is the group DO1 of table IV,

II

B66-X03-M00(C01)-D01

having formula
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From all of the above, it is clear to the skilled person that when R; and R, are linked
together as per formula (Ib), then this additional cycle is already included in the
structure of the M moiety and, hence, codes C and D are missing.
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(pH 5.5 with acetic acid/acetonitrile 95:5), and
Mobi | e phase B was H20/acetonitrile (5:95); the
w@e@ditetnd7 was from 10 to 90% B in 8 m nut es t hrelr/BP1004/050612
90% B 2 m nutes. The injedtion volune was 10 |. 15
The mass spectroneter was operated in positive and in
negati ve ion node, the capillary voltage was set up
at 2.5 KV; the source tenperature was 120C, cone was
10 Vv; full scan, mass range from 100 to 800 anmu was
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of | Vatders 2790 HPLC system equi ppeghigpth a 996 20
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OO-/ O3MO 20 30 g (0.125 nol) of ethyl
( 3- et hoxy- 2- oxocycl ohex- 3-en-1-yl ) (oxo)acetate were

wale@sobdsed in 150 nL of glacial acetic acid anPCBEB200d/050612

of net hyl hydrazi ne were add@d. The m xture was
stirred at roomtenperature for 6 hours. The sol vent
was then evaporated and the crude redissolved with
wat er, the solution made basic with 30 % 25 NH4COH and
extracted wth chlorform The organic |ayer was then
dri ed over Na2SO4 and concentrated. The residue was

chr pmat ogr aphed on a silica gel colupyifel uant: WO
2004/ g 7 BCT/ EP2004/ 050612 70 ch]oroformnm and
crystantt ﬁfron1a m xt ure n-hexanef di et hyl ether
(TLEC chl oYme 63 %yield as a whjte solid). 1H NWR
(400 vHZz - DVB L}Ob) S ppn11 2t 3 Hz, 3 H) 1. 5L
(t, .06-2.58 (m 4 3.57 (m 1 H)
3.83«{\ ﬁisst 2H)438(q,J .94 Hz, 2 H 6.09
5 (m #bﬁ Aicordlng to the sane net hod, but
enpleyi-ng ﬂ °“'*ab!e substh%uted hyrdrazine

e pre

gte LIy aet IC(\)/I%pounIAS of !hle oﬁ’}ﬁes%gt ?nvngtlon as preIr) ac&%ﬁg ‘to the following

1- t estanpliksy Werk- 4130 c]f’a.reﬁ:,teﬁl,zgd by‘rt1 rHaNm @.nd/bi' by GBI W/BES3arBytical data;
rboxylate 114 NMR (4 %ml 16 (t,
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E ;’ at/erszgﬁéizde%?% anggl\g%r?r{la(ss %@Gg@ sgg%q(:%&:vgo%f Fﬁasg Spectrometer,

5. 73equibbdd withtahydlectrospray (ESI) ion source. Instrument control, data acquisition and

1-(2- ethoxy20xoethy|)-7 0X0-4, 5, 7tetrah dro-1Hin
daz ofada Brogsssing wereRravidamby Empperand H1 4&@6\*@@

g@&rﬂ%’}}n@ é;%s cartied 08Path35C 3t d owk 180f 1 mL‘)er %ng'#RPﬁ% W\aters X Terra
2. 5245 2 50)@n 936 tyri)e:ohGidz Meile. ihageqA IasCRtiqrih AcGE §, mM buffer

3 7.20.kz,. 2 H. 5. . et . .
7- ox((ylz_lfl)5 - 2Vish 3Cqtic; 3} %@Fﬁ?@s SAe%n%éﬂ/I?b{l%p pask RS flOfacetonitrile
ndaz@tes);3hé graRiywa fom 10 IGYRB(iA 8AniMries tholVBEXH6Ys I$2 minutes. The
ppm1.20 (t, J7.07 Hz, 3 H 2.05 (m 2 H 2.57 (m 2

20 rmjeztl%vqlwpewaﬂ)lonl 2 (q, J7.07 Hz, 2 H 5.3 (2d, 2

i1;9 ox B2 2%% sgecﬁrotmrelte,rr was roger?tﬁd 13polf1tg/e 6an(} n e%%atl}ge 1811 mOéif the capillary
I ndavzasiage 3a€ asftblpxatlQai KV, ﬂ]békoNMRte{rﬁiﬂf@athZWasDNB@ débhe Svas 10 V; full
ppm 1.29 (t, 08 , 2.05 (m 2 2.57 (t, J

7. 445F %i}azlggﬁfem 15%19 39@%1’% za(?%%e.(t ¥z, EDI—D 5. 46( .(2d, 2H) ;

et NYHPLC/MS Method 2
7-0x0-4,5,6, 7-tetrahydro- 1Hi ndazol e- 3-car boxyl ate 25

1H NN HRBO eqpipmenh/sosigByl of apfatens, 280 HPLQ systany eguipped with a 996
:Z:g W%& %%Azdeggci% aEéi 1\(’[%9(?161315% Ejﬁ%ig %gzmél% Af;)u&d}gpo]lg ntdés s;?ectrometer
equipped with an electrospray (ESI) ion source. Instrument control, data acquisition and
data processing were providen by Empower and MassLynx 4.0 software.
HPLC was carried out at 25 °C at a flow rate of 1 mL/min using a RP18 Waters X Terra
(3.0 x 30 mm, 3.5 um) column. Mobile phase A was ammonium acetate 5 mM buffer
25 (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.



et hyl

1-[4- (am nosul fonyl ) phenyl ] -7-0x0-4,5,6, 7-tetrahydro-1
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synt%g x%c(ydotﬁexézseclzlr e%l inthe literature: DE 3634942
Al). et hyI 0
1- (1- benzyl pi p&yi
-i ndazol e- 3-
ppm 1.32 (t,
25

o 11w

—~a— !

. O
n-4-yl)-7-oxo0-4,5,6, 7-tetrgah gro 1H
boxyl ate 1H NWR (400 VHz, lv.o].

H, J 7.07 Hz) 3.34 (s 2II) 81 (g, 2

50 g (0.45 mol) of 1,2-dicyclohexandione were dissolved in a mixture of 1 L of toluene
and 0.5 L of ethanol. 10 g of p-toluenesulfonic acid were added and the solution heated
at reflux for 2 days. (TLC chloroform/methanol 6/1). The solvent was then evaporated,
the residue redissolved with dichloromethane and washed with a saturated solution of

30 NaHCOs. The organic layer was dried over Na,SO4 and concentrated. The crude was
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( 1. 4chlpseBim).ot003nR.of d‘faﬁaétWWF thep dqﬁiethezaﬂ%g@mﬂedwm %5 by adding 1 N

- 06T ¢ e ekl Sl e Ste ot o AR bl 1§ ws cried
oi | avml Nalﬂlr agctvaporatail x4 duyeess sTherqrmizb wids Iﬁﬁtﬁeﬂ by chiromatography on
h dt t d

381 uipre oo lER B b ARGl S eno) ven

was @HWR@WMH& WS@-C%)"Sipfn'ﬁel fzeé‘tl @'fﬂﬁ lfﬁét%@i)\m -2.58 (m, 4 H)
with 10 of net hano ew dr ops of wer e

added 5&(!@ i) 886 8d.7dd)} 4638 @2m6219dm, 1071)007

PCT/ EP2004/ 050612 73 Examole 3

Ethyl 1-methyl-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate

20
30 g (0.125 mol) of ethyl (3-ethoxy-2-oxocyclohex-3-en-1-yl)(oxo)acetate were

dissolved in 150 mL of glacial acetic acid and 6.5 mL of methylhydrazine were added.
The mixture was stirred at room temperature for 6 hours. The solvent was then
evaporated and the crude redissolved with water, the solution made basic with 30 %
25  NH;OH and extracted with chlorform. The organic layer was then dried over Na;SO4

and concentrated. The residue was chromatographed on a silica gel column (eluant:



reaction was partitioned between water and et hyl

acetate, giving a crude that, after drying over
wOREOM00as purified by chronmat ography on a sPCT/ER20g€050612

colum (eluant hexane/ethy® acetate 95/5) (75%

yield). Exanple 5 5 Ethyl

7-0x0-1(2)-[(5-phenyl -1, 3-oxazol -2-yl )nmethyl]-4,5,6, 7-

tetrahydro-1 H indazol e-3-carboxylate 0 0 0 0 J; / A

NNo--\ H 0-\ NO30 HPh 900 ng (4.3 mml) of

et hyl

7- 0X<9116‘ro§)r§1? 4nd etyc@iived Grodth ia%On-Bexdn&/alelyK ¥ihat ETLC chloroform
were dissolved in 26 nL of DM and 712 ng (5.16 mol

of KO aieldas aubitersplids. 16 10 mmol ) of
2-
reég?*wm%@g@%bsrpgﬁ Pﬁ‘ﬁg'ér%ns rrper ?1‘315316(‘;*}1594 Hz, 3 1)

5 hoplos-2t33€mmh, 4B 3357 (gL HYB®S86 (& Voo/EIHE TIH) 488440 G94IHzZ, 2 H; 6.09
the residue was dissolved in dichloronethane and
washé@® Milkh water. The organi c layer was dried over

Na2S r r yne r ;
Q@co?(%]ﬂg Y 3pe @dig%ﬂ?ﬁ eHl%i’tmélﬁ?lo%g C{RE ORIRANE @B M¥uted hydrazine

405 % vyiel egl Ol soners were
r e c odazivetive, e felldwihg Forapaynds were prepared:

L e pURE TS o sl SRR eimaggle 8- combanyiat
( 40011%11&411 @MSCMHQ)DBIS@H@) 5. p%&h (t16 (BJ16)83210S Kom. si(sHb H) 2.30-2.93
F? i@ 1 (g, 2 H 6.04 (s,
1(21) (7”5n3§P()rﬂ &(qu6$3 %HD 2 7.63 (s 1H)7 66(m2

", St e bl ?z%‘('t‘g%f*‘@ﬁ? A8 ijole SEhfigadate
(2 4281 (mscmm)) Dmgmm)ﬁ@&l (8.t 3710 T2z, BN 19-22 (Bl 6 H) 3.7 (m,
(m 2 4@1@%%& 75‘29?8%%4 S3ftr/ 8863 W77 Kol 73162 ( s, 1

H) 7. éﬁ&m @Z-ethQ» %xgéfﬁﬁghﬁ)xﬁ 453 @’Jltetrahydro-lH-mdazole—3-carboxylate
1[(5- eth oxazo ]-7-0x0-4,5,6,7-tetr

&hy drbeMR (4@@@1\11:12)@ DMSQ:ds)tﬁ)p@n étlé (WD 720034, BAOD2O (t, J 7.20 Hz, 3 H)
T EGRORY S0P T ) (B BRI e A2 047
7.20Hz, 2 H) 5.26 (s, 1 H);
ethyl 7-oxe0-1-(2,2,2-triflueroethyl)-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate
"H NMR (400 MHz, DMSO-dg) & ppm 1.20 (t, J 7.07 Hz, 3 H) 2.05 (m, 2 H) 2.57 (m, 2
20 H)2.95(@m,2H)4.2(q,J7.07Hz, 2 H) 5.3 (2d, 2 H);
ethyl 7-o0x0-2-(2,2,2-trifluoroethyl)-4,5,6,7-tetrahydro-2H-~indazole-3-carboxylate
"H NMR (400 MHz, DMSOQ-ds) 8 ppm 1.29 (t, J 7.08 Hz, 3 H) 2.05 (m, 2 H) 2.57 (t,J
7.44 Hz, 2 H) 2.94 (m, 2 H) 4.30 (g, J 7.19 Hz, 2 H) 5.46 (2d, 2 H);
ethyl 7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate
25 'H NMR (400 MHz, DMSO-ds) & ppm 1.28 (t, J=7.07 Hz, 3 H) 2.04 (m, 2 H) 2.51 (m,
2 H) 2.87 (t,J/=6.10 Hz, 2 H) 4.27 (q, /=7.11 Hz, 2 H) 14.39 (s, 1 H);
cthyl 1-[4-(aminosulfonyl)phenyl]-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-
carboxylate
"H NMR (400 MHz, DMSO-ds) & ppm 1.34 (t, /=7.13 Hz, 3 H) 2.10 - 2.19 (m, 2 H)
30 2.57-2.63 (m, 2 H)3.05(t, J=6.10 Hz, 2 H) 4.37 (q, J/=7.07 Hz, 2 H) 7.54 (s, 2 H) 7.77
(d, /=8.78 Hz, 2 H) 7.96 (d, J/=8.90 Hz, 2 H),
ethyl 1-(4-methoxyphenyl)-7-0x0-4,5,6,7-tctrahydro-1H-indazelc-3-carboxylate



HOHANHN OO Step 1.

[ 3- (et hoxycar bonyl ) - 7- oxo-4, 5, 6, 7-t et rahydr o- 1H i ndazo
wo 20042)4091 ] acetic acid 1 g (4.8 mmol) of et hyPCT/EP2004/050612

7-0x0-4,5, 6, 7-tetrahydr o-| FHHi ndazol e- 3- car boxyl at e

were dissolved in 30 nL of dry DMF and treated with

1.59 g (11.52 mol ) of K2C03 and 5 800 ng (5.76 mmol)

of bronpacetic acid at roomtenperature. After heating

at 80 C overnight the m xture was cool ed and the

sol vent was renoved under vacuo. The crude was

di sstf MBIR (@omngrnm@b QPShpalieE s oh B }ﬁﬁ%s Ehmﬁl, 2 H)

extractions with | or onet hane ‘af forded 1.7

cr uddS6 kst J7aS, éu’xSle, adi)w)sf 0,05, 1018F2 M) Gl 4 34 (g, J7.07

| t5 6 n 61 ¢ f th
br odie L 7 B AT E IO Y A DR O IIVRED ) Byl
7- oxethil Bi4-¢Zmophend D T-8x 004,661 -sekgahpil ruo] Biihgd Zoled3- Ealﬁofylate

tetrlah dro-1H indazol e-3-carboxyl ate 743 S
(400 MHz, DMSOd5)6ppm134(t J=17.07 Hz, ?%I) 09 - 219(m 2 H)

T i e

Xxture O
d| s sl FeR190 Hz2BHpR.0D(d, DN78Hd, 2HE8 g (4. 18 15 mol )

g;ngf Félgi er’IfJ‘?T '0| i F%& 4 E’%%&%S Se%)é‘é'ﬁg sji(:I é%lhfpnlg ri)wymate
1- arﬁmm mmo%ma qamétcgy@bﬁhu@a (aryeb 3 ‘ﬁzni-H) 62116 -921 (m, 2 H)

of N-eth N, N-dii so am ne were ad

h 5&84%&%3 Iﬁélﬁﬂ, v&hi3. S/G&Jédé&n athd. a&m&w&mz H) 7.61
e 40802 o B L el AN 15

by fHashHE816 (dadpgracishy. 86&] 1HE, 128);hexane/ et hyl acet at e

8/ 2) ‘Eﬁ% d edh 3}‘,1 )ﬂ%,%) g y7-1€ hthdroSflom:haio%e- -carl?ox[yiate

oxob

mj g}}ﬁ% szldbglmg "OVSU- dsﬁ‘S* ﬁﬁﬁ' 16503(1 C?pr’mk)az 88 GRS BP2.54 (m, 2 H)

lbxo*’m%%ﬁmdlséﬂ”?l(mﬁm 6 v G raydro- 1
H- 0 .
ot hySRPCtb G 7 oS B A A bty L e BBl ket

et hydthyM, 5, Gq(fqﬁethylpiwﬁﬂm-:l )i Tehaz4)5.6;7-Rbrahydro-1 H-indazole-3-
3- carb Iate H NMR (400 MHz, DVBO-d6) 8 ppm 0. 94
(t, ya82(t 3I—|)209(m 2 H 2.44 (q,

214 REH ¢200NE .
(s, )%114 8(4%4 Q%MS(% 4? E%Z"oé’ %@IIZ E%%%M/Q Gégéfﬁl’ 6 H)
76 el. m/(s .7H)>29182 2{52 (ox3 m 29 2.6X6hiRY) ) 9b 0L, 2H) 294 ,

h b |
R e R
3 H)(’Iﬁe d{aﬁino-?dei'i)/atﬁ/e%n(g%mployed was not commerc1a11y avallable (CAS n°

2H) 2, 53&t H) 2. 94(t, 2H) 3. 99(d, 2H) 4. 29( q[ 21-1) 8
) 8. 4% §1L§) and;weg ‘@BS g/nﬂE{lm as descnbed in the hterature Wi 02/085906)

;hgl ((je?hﬁt ‘ﬁyiql- n—gg)z g{ﬂg& %—y(l:-a ﬁﬁteﬁlérhl‘o (B9 8asbie3 Qaﬁm&ﬁt&{e

O-
25  (The hydrazino derivative being employed was not commercially available and was thus

synthetized as described in the literature: DE 3634942 Al).

ethyl 1-(1-benzylpiperidin-4-yl)-7-ox0-4,5,6,7-tetrahydro-1H-indazole-3-

carboxylate

'H NMR (400 MHz, DMSO-dg) 5 ppm 1.32 (t, 3 H, J 7.07 Hz) 3.34 (s, 2 H) 4.31 (g, 2
30 H,7J7.07 Hz)5.06 (m, 1 H) 7.35 (m, 5 H);

ethyl 1-(1-acetylpiperidin-4-yl)-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-

carboxylate



A solution of 506 ng (1.51 mmmol) , of ethyl
7- 0xo0- 1-{2-ox0-2-[( 2-
W@2@bao4ph) am nol et hyl }-4,5, 6, 7-t et rahydr o- 1H | PCEEP1084/850612
-carboxylate in toluene (492 nL) was treated with
0.422 nL (4.53 mol ) of phosphoric trichloride and
heated at 90 to C for 15 hours. The m xture was cool ed
to roomtenperature, poured into ice and neutralized
wi th NaCH 5N. The aqueous phase was extracted with
di chl ororret hane and the organic |ayer afforded 425 ng
of crrhd Bydhgiho WaSvaBvE bdihLemploysd Wasadt B8hmeRIaNAYailable and was thus
hexane/ e?,h | acetate 7/3). 285 nmg of the title conpound
wer esmﬂ@ﬁ7qd§éﬁm0éf@d(waw£¢|6@bd) 1H NMVR (400 Mz,

DNSQ}@W Wleézo 3% Wm%zé(‘ba 3}5)*% 53&88]1@“%7% o, 1H) 2.95

@n,H)H) 63.79 (1, SLH) B.94) (m, EKIRAB0€m/ 21 S48 (m, 1H)529 (m, 1H)
6[(d|nethylamno&neth§liagp']gal thyl - 7-oxo0-4 D‘?
t}ah§io- | B i nda@olimety, gthy Vo456, -tefgah rﬂ-lﬂrmdazole-i*-
3P 0O, 156t 20 16 g (0.07 nol) of ethyl
1- rret% -"7-0x0-4,5,6, 7-tetrahydro- 1H i ndazol e- 3- car box
yl at dhyl/ver e di sl,s(é+dimdtliylan1iam)Hwybﬂ-@ﬁmﬂbﬁ,ﬁgﬂ-ﬂemhﬂiﬂwm-indazoled-
and 32 ni 2&1; di met hyl formam de ditertbutyl acetale
wer e* 88’% The m xture was stirred at 60C for 8
hours. The solvent was then evaporated in vacuo and
t he product crystallized fromethanaol (90 %yield). 1H
MVR (400 MHz), DMBO-d6) b ppr@‘.ﬂé—é 95 (m 4 H
3. 04 i 5. % .
. P%arlybi-f'(%?ﬂ%S ((ﬁ;rr]h')etﬁ'lﬁ)li@yl 3 o\xf\g;ri% ﬁékﬂatg%})yr%g? r}gl 1tnglaZolé-)-9 carboxylate
same nethod the fol lbowl n Q,o\r/rpowads %Q/red
Et hyl

O
1-tert-butyl-6-[(di meothy am no) et hyl ene]™ -oxo-4, 5, 6,
7-tetrahydro-1 H |ndazole30aq | at e;
2004/ 104007 PCT/ EP2004#350812/(5\76 cet hyl

6- [ (di net hyl am no) net h—l_é - hydr oxyet hyl ) - 7- oxo-
4,5,6, 7- tetrahydro- 1H-| n zoI -car boxyl ate 1H NWR
(400 m. 2. 34 Hz, 2 H)

2. ss_f@Mﬁ Ethg! Js-Bag- ?%‘g‘é‘a.z—ﬁ]'e' -oabeiglaty 7 (7

'("E B2 Ig')(S 413'3')15@) M ethyl 33 3thok¥-2-okobPclthex 3-dnbBy1)@kb)adetfA were dissolved
S,
b [ (i1 1oy Dsritns) oed 1 (5 21mprmlloofhidazines ks Y. were added

- o o(2 ﬁg‘gm?,ﬁ?le S%@%@gtgﬂ%&}n &%ﬁg@%@raﬁgg & ggi%saﬁlg ﬁ%’«“ad at 60°C

1 2 8fof tfyrther 3.HbarsHAhe 3olkdnt was removed in vacuo and the residue taken up with

2 86&3%%%1}_%1?& &%ﬂe r'é'guﬁtm O}Srgé1p1¥ate c<')_1ll7'ect2e5|)b4 i%h'an)n‘]ng%éL '6'% g of the title
compound, that was employed in the next step without any further purification.

20  Step 2. Ethyl 1(2)-(3,3-dimethylbutyl)-7-0x0-4,5,6,7-tetrahydro-1 H-indazole-3-
carboxylate
0.28 g (1.17 mmol) of ethyl 7-ethoxy-4,5-dihydro-1H-indazole-3-carboxylate were
dissolved in 12 mL of dry dimethylformamide and 0.25 g (1.40 mmol) of 3,3-
dimethylbutyl methanesulfonate were added. The resulting solution was treated with

25  0.06 g (1.40 mmol) of sodium hydride 60% in mineral oil and the reaction mixture
stirred at 65°C for 4 hours. Water was added to the reaction and the solution extracted
with ethyl acetate. The solvent was evaporated in vacuo and the residue redissolved
with 10 mL of methanol. Few drops of 1 N HCI were then added and after 3 hours the



10 H 7.43 (s, 1 H); ethyl

1-[4- (am nosul fonyl ) phenyl ] -6-[ (di net hyl am no) net hyl en
wW@heodAowor 4, 5, 6, 7- PCT/EP2004/050612

t et rahydro-1 H i ndazol e- 3- caBboxyl at e;

et hyl - 6-[ (di et hyl am no) net hyl ene] - 1- (4- met hoxyphenyl)

-7-0x0-4,5,6,7- tetrahydro-1H i ndazol e- 3-car boxyl ate

15 1H NWR (400 MHz, DWVSO-d6) 8 ppm 1.32 (t, J=7.07 Hz,

3 H 2.87 - 2.93(m 2H 2.95- 3.00(m 2 H 3.12

(s, 6H) 3.83 (s, 3 H 4.32 (g, J=7.07

?431‘6%&1092&% ﬂarﬁtl&%d Bdtweed Whter/ akP eth§fl adktsle, Odviig .a érubid that, after

S, hyl
1- ( Adripgreyeh ;894, s purified By ichremag)siaphsiyined sficy gelxepluymn (eluant

i L s 2

2.88 - 2.94 (m 2 H 2973%@)314(56@434

( q, ét:h;i ; _prg%(;() i(slé' ],.i%r_éxazg-%é m‘é@lﬁﬁ'r"(éj 6 7-tetrahydro-1H-

6 [(ﬂugﬂ@glcﬁm lafet hyI ene] - 7- oxo- | - pyri di n- 2-yl -
6, 7-tetrahydro-| i ndazol e- 3-car boxyl ate 25 1H NI\/R

(400 MHz, DMBO-d6) 8 ppm 1.33 (t, J=7. 3 H 2.87
2.93 (m 2 H) ~3.00 (t, J=6.71 Hz, | 3.18 (s, 6

J=7.47, 4.79, H 7.56 (dp 2, Hz,
1 H 7.99 - 8904 {m 0,8\52—6<al-dd, JNTE2, 1.89)
0.85 Hz, 1 H); et N

6- (di net hyl am no) net hyl ene-1 - (3, 3-di net hy nobut yl)
7-ox0-4,5,6,7- 30 N

t et rahydr o- 1H i ndazol e- 3- car boxyl ate; eth h

6- (di net hyl am no) net hyl ene- 2- ( 3, 3-di net hyl am nobut yl ) -

7- OXQI)041}n§ (8.3 immbB tofadiyyd ﬂgr;)dolnir 5, ﬁdé’tétedlgdﬁ)r-] Hiikiaxgle-dtoatboxylate were
WO 2004/ 104007 PCT 04/ 050612 77 et
o | (GFSOERYR 6 ) IO Ble] 27 T6y(5.1 6708, o5 K30 %98 e (516

I
2 50 g el i i e e

|-|) 2stg®d(a2 romy teppperziture f((rSS hagirs {pn thezplvegt was pmgyed-pndep vacuo and

et ny PE et ate P tin ool B8 ymedd iy T praenic lavr

uor Oﬁhshd!ﬂle)i cAr;eBNG;;SD; and evaporated to dryness By chromatography, 405 mg (30 %
tetra%gef-ZH-l ndazol e- 3- car box% (ﬁ 111 NWVR (400

MHz, ¥ tb%jw%feﬁlﬁﬁﬁ"Te%”‘if? 1eCYVere®7 Hz, 3 H) 2.82 (2m

ﬁls H) etﬁy11720£031- H)%—pﬂé}l%ﬂl g%xﬁibl-szl)Zn&KylFﬁ,s &7-dtrdhydfo-1 H-indazole-3-

6 [ (%ﬁrhﬁbﬂ%ﬁam no) met hyl ene] - 7 0XO0- I phenyl -4,5,6,7-te

IO o, S R B 250 210207

- 7- ot 2405481 (@G; L &) reaiaydy 0H) 189 (i dierapl 29 8ncarh0x6s (|t &) 7.66 (m, 2
H)

20 ethyl 7-oxo-2-[(5-phenyl-1,3-0xazol-2-yl)methyl]-4,5,6,7-tetrahydro-2H-indazole-3-
carboxylate
TH NMR (400 MHz, DMSO-dg) § ppm 1.32 (t, 3 H) 2.09 (m, 2 H) 2.60 (m, 2 H) 2.99
(m, 2 H) 4.31 (q, 2 H) 5.98 (5,2 H) 7.39 (m, 1 H) 7.49 (m, 2 H) 7.62 (s, 1 H) 7.66 (m, 2
H).

25 Example 6
Ethyl 1-[(5-ethyl-1,3-oxazol-2-y)methyl]-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-
carboxylate



et hyl
6-[ (di met hyl am no) net hyl ene] - 1- (1- net hyl pi peri di n-4-yl
WO 2004004007, 5, 6, 7- tetrahydro-| Hindazol e- 3- car POREPRD€050612
15 et hyl 74
6- [ (di net hyl am no) net hyl ene] - 7- oxo- | - pi peri di n-4-yl -
5,6,7-tetrahydro-1 H i ndazol e-3-carboxyl ate et hyl
1- (1 benzyl pi peri di n-4-yl)-6-[(di met hyl am no) net hyl ene
]-7-0x0-4,5,6,7- tetrahydro-1Hindazol e-3-carboxyl ate
1H NI\/R (400 MHz, DMSO-d6) 8 ppm 1.31 (t J=7.07 Hz, 3
H 1.76 - 2.15 (m 4

(m 4H)3\13(s, 6H) 3. 24-

0(dd, <17. 01ster?; 28

et hyI Nl O\ T

1- (1- acet yl pi peri di n-" | am no) met hy
]-7-0xo0-4,5,6,7- tetrahydro- 1H-|ndaz | e- 3-carboxyl &t e

et hyl

6-[ (di rrethyl am no) net hyl ene] - 1- ;1 forrTyI pi peri di n- 3{

) - M[ﬁig{e@m;ycaz@ony -7-0x0-4,5,6,7-tetrahydro-1 mdazol-l(Z)-y Jacetic acid
t

<l g e, s S oy v

0- 4, cﬁsﬁlv‘éd in 80 nmhpﬂdQLI’DMSE mdh‘zcﬂt@ mth érﬂch@lleﬁtZgnmb}))df K>CO; and

1- (2 | .
o 250 B 12 FFlR BE Pbohectie R ord RallREg ARt o 80 o
Ex an&}eﬁn@l‘[\f@: 2084kt ¥4 Q0dledPiid HE20I04tGRI ﬁélﬁoveﬁ&n&rfwtbuo The crude
1- net hyl - 8- (net hyl t hi 0) - 4, 5-dj hydro- | H

[ 4, 39FY @Eﬁ%%fbwn@atsn %6r%%911@9eW%6HC§<OW/W@?@G gxifaghions with
;Lm%) | ?cl%f?roéﬂ&ha}le Qe 197 HMNh& that ws plrifid 8y (BSh chromatography

et hydeluani[ (ihlpeerhgthane) ragldieg hiA3eme (Gl f¥eX hiIthe7 pooductd a$ mixture of
g‘? ; et{n%hydro | H i ndazol e- 3-car boxyl ate were
ssgﬁj\%qa B 350 niL of anhydrous di net hyl f or mam de

and $i@p4. Eﬂqﬂ 7anbm2)omogacn-p(smumtgnemat@etnm&a,sgﬁmkétrahydm-1H-
and 193@3 g E ol ) of nethylisothiourea sulfate
ver engdagnler X¥3%& ure was maintai ned at 90C under
sti r43nge (279 GhQV6E[3-EhRxPQDRH)-NEBS-4, 5817 t@ﬁ‘ﬁ@’@foafﬁ-%dazol -1(2)-

t he resné r ed |sso¥ved wth d| ¢hl or onet hane and

was hetrcolic mdma wixtug lof isomgtsrvere disgdvedins’8dnk o DMF ando?.18 g (4.18

R
filtePgBOP) 690 gy és. iSS.trﬁn@i) (oF 41 -3mitiobhite)-Dafe thyérdchlokide and 2.4 mL
COTDAD i R 90, KAl B RS s e soven

(d, wds %p&ﬂ%ted%nh&r 6’&03@- thé crude Fas %135&%&% dictthromethane and washed

Fol | owi ng the sane net hod, but enpl oy |ngbthe sui table
subsvith gatergted MNaHG @a, beine and water. Punﬁcatlon y flash chromatography (eluant

20  hexane/ethylacetate 8/2) yielded 511 mg of ethyl 7-oxo-1-{2-0x0-2-[(2-
oxobutyl)amino]ethyl}-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate and 20 mg of
ethyl 7-0xo-2-{2-0x0-2-[(2-oxobutyl)amino]ethyl}-4,5,6,7-tetrahydro-1H-indazole-3-

carboxylate (57 % overall yield).

ethyl 7-0x0-1-{2-0x0-2-[(2-0x0obutyl)amino]ethyl}-4,5,6,7-tetrahydro-1H-indazole-
25  3-carboxylate

"H NMR (400 MHz, DMSO-ds) & ppm 0.94 (t, 3 H) 1.32 (t, 3 H) 2.09 (m, 2 H) 2.44 (q,

2H)2.52 (t,2H)2.96 (t,2H) 3.98 (d,2 H) 4.31 (q,2 H) 5.26 (s, 2 H) 8.44 (t, 1 H);



15 derivative, the follow ng conpounds can be
prepared: ethyl
w@2(obaowoyt t hi 0) - 1- net hyl - 4, 5- di hydr o- | H pyr az oP@I/EP2004/050612
[ 4, 3-h] quinazoline-3- carbxylate [B05- XO4- MOQ( CO
1)-DO 1 ]; ethyl 1-nethyl-8-(phenylthio)-4,5-dihydro-1
H pyrazol o [4, 3-h] qui nazoline-3- carboxyl ate
[ BO4- X04- MDO(CA )-DOL]. 20 Exanple 9 Ethyl
8- benzyl - I - net hyl - 4, 5-di hydro-| H pyrazol o [ 4, 3-h]
qui nazol i ne- 3- car boxyl ate [ B05- X06- MO(COL)-D01 | N
O Nin 'ﬁ&d-z ﬂo&&hﬁ(ﬁox&bnﬁﬁbd}hﬁn}e&ﬁmsrﬁ Btelyahy@BETH -indazole-
at nospher e, .5 M solution of benzylzinc bromde in
THE?(@u‘bQXyiate 25 1.556 mol ) was added to a mxture

yr a%“@s qtﬂlﬁwgge%gg é‘gcar b@;ﬂg EY@%M 08 (m, 2 H) 2.44 (g,

0. 778HyDBS It, @HMM((PE@M%(@ HBI)4ZQ(@,@7§)EBD|(S,2H)%48 (t, 1 H).
After 20 hours of heatin under nitr

3 i 3tem s REYIoGbUB RS- e B aDOET 6030 hA, -teltahydro-1H-
COO'nﬁEaio?e-ﬁQ 3&23%6 ature, shaken w th aqueous sodi um

bi carbonat e an acetate and then filtered. The
or gazfnl csqhitiome oS SDﬁenmgep(alr-Salt ednmel)l tdfe ethyle odxpHafZzoxo-2-[(2-

e AT 5 A RO TSP e

t he IﬁL}J%s weedowith 428 nman(4ss3l mmal)gﬁlphds@hmmmlonde and heated at 90
di chl or onet hane/ met hanol 5 97/ 3) mg of the title

RS R TPty CUTeemEhire JFSORISE Ao GO ompEtarg @putsd Into ice and
E ?L{‘)ﬁ'&uﬁghie? vwn% P@OI@ 5&19 Tﬁé'f?aquéodﬂ)'_%hﬁsezw}gas‘(e&tra&ed")vltﬂ d%ﬁloﬁfﬁlethane and
(s, the Hyg@)@}mereaﬁ‘@'d@d Hgé mg of crude that was punﬁed on s111ca gel (eluant

[ 4m§ﬁ %neé%h)&gcie S %IJH%? %gg ﬁ% h%t}oxscl &Pg‘ﬁﬁ%ﬁ %% 250&?6%1( (89)% yield).

1) - D@IN'}\/HO(AI@OIL\M HMSOTM Noyésh 1. 16, 181 FD\1 .32T(@, 3H52.08 (e H) 2.63 (m,
suspensi on o
15 et P 3B (6 RED ol 7 BG4 4 280 1 b 4.
pyrazol o[ 4, 3- h] qui nazol i ne- 3- xylate (46 ng, 0.137
nmol ) and phenylthiol (16 Eal? , 0.15 mmol) in
et halithlyl ( 1 rrL§-l(dimbﬁleiirnim)h1}edh3dmielf1-I(l&@@l-V-OX®-4;556,7m&tt2)hydrO-1H-
was Ja%q(fdg &?mten'perature under an argon
at noY "e'cﬁ\'f 05?' %he mixture was stirred for 3 days,
1IN hydrochl oric ac:l/d (150 |, 0.15 mml) added and
t he solvent renoved upder vacuo. By chro togg hy on
i 7/

silica gel (elual: Y hl or onet hane/ ne
-45656rop pyr o[43h]

13 ng of ethyp

1- met hyl - 8- (phe&%

qui nazol i ne- 3- E& boxyl ate and 10 ng ofOeet hyl

8- et hoxy- I -nmet hyl -4, 5-di hydro-| H pyrazol o[ 4, 3-

A quihaZe0y @@ﬂhoﬁg{hﬂo&me@ybﬂ%pﬁ,ﬁ? o-lH—mdazole 3-carboxylate

were dissolved in 100 mL of dlmethylformamlde and 32 ml of dimethylformamide

ditertbutyl acetale were added. The mixture was stirred at 60°C for 8 hours. The solvent

was then evaporated in vacuo and the product crystallized from ethanol (90 % yield).

'H NMR (400 MHz), DMSO-ds) & ppm 2.72-2.95 (m, 4 H) 3.04-3.14 (m, 6 H) 4.10 (s,
25 3H)4.24 (q,J7.20 Hz, 2 H) 7.46 (m, 1 H).

By working according to the same method the following compounds were prepared:

Ethyl 1-tert-butyl-6-[(dimethylamino)methylene]-7-0x0-4,5,6,7-tetrahydro-1H-~

indazole-3-carboxylate;



BO4- X04- MDO(C01)-D01 1H NVR (400 MHz, DMSO d6) b ppm

1.26 (t, 3 H 2.86 (t, 2 H 2.93 (t, 2 H 3.68 (s,
wQ@jd1e6071, 2H) 7. 48(m 3H) 7. 64(m 2H) 8. 53(s, 1H); PCT/EP2004/050612

B03- X03- MOO(CO1)-DOL 25 1H6NMR (400 MHz, DVMSO-d6) S

ppm 1.33 (t, 3 H 1.38 (t, 3 H 2.91 (t, 2 H 3.01 (t,

2 H 4.33 (m5H4.41 (q,2H). Exanple 11

1- met hyl - 8- (et hyl t hi 0) - 4, 5-di hydr o-1 H pyrazol o[ 4, 3-h]

qui nazol i ne- 3- carboxam de [ B67- X04- MDO( CO1) - DO3] WO

2004/ 104007 PCT/ EP2004/ 050612 80 O N N O NNJ NN S

I Nveiny 1%&2&%&& i) e tHlen@]-1. Q2 B dr f7—@§oh4’5 ,6,7-tetrahydro-

1- net hyl net thio)-4, 5-di hydro-| pyrazol o[ 4, 3-

h]qulH-a!ZQﬂZP 53' i’&#ﬂ%‘i@yl ate were suspended in a

(rjr: )r(ntet m rmm gg%mgggﬁ%m am-h gtsg (5660%1’21{)

The 376 () EHY@94 @W.Wﬂﬂ 3e) L5873t J5.87 Ellzp,BH§1|4.DQJ(lisL ©H) 7.47 (bs, 1
for about 8 hours. The solvent was then evaporated to
oﬁrynggs, the residue redissolved wi th dichl oronet hane

and &ﬁ ggiﬂlétﬂ l‘ﬁﬁﬁﬂ)me@ﬂﬁene]%!iqmﬂﬁ)xkr-ﬁyﬁoeﬂ@ﬁ 116&@@'5 6,7-

over and” evapor at ed he crude was purified
chrotemabgdlaplﬁ indazgles}-tarbaxylete col um el uted by a

oh yi ¢ BBy FBRTE I SORK A BB R + RS bp 2 713 e 3 )

E)I\/BQ B6imS Hpml?(MHgsq, 10’3(q,H)7 21 H‘z §H@5 26@,‘147 H)Hé’r 2218) 5.33 (s, 2
. anpl e
10 nebih§H3 g8 4 4Bk hy | sul fonyl ) - 4 5 d| hydro 1H pyrazol 0

e A RN AR vt g 567
H2N teNathﬂBlE-lmdh@le(QcMBxyt@te) of

1- hyl t.h I

i au BT EEe b e G bt LR et

of dtemhgaa}(fmxmaaﬂdﬁ-gawboﬂﬁafw g of oxone were added

The 1mxture was stirred 16 hours at roomte

Vet o/t WMR RN adEDohe PEm R o188 Ml RS -dyfre 2 F)
sepaj gk €40 112 ) 939§ ¢ 1Y£83 WS H) 4.32 (g, J=7.07 Hz, 2 H) 7.00 (d, J=9.02
Hz, 2 H) 7.39 (d, /=9.02 Hz, 2 H) 7.42 (5, 1 H);
ethyl 1-(4-cyanophenyl)-6-[(dimethylamino)methylene]-7-0x0-4,5,6,7-tetrahydro-

1H-indazole-3-carboxylate

20 'HNMR (400 MHz, DMSO-ds) § ppm 1.33 (t, /=7.13 Hz, 3 H) 2.88 - 2.94 (m, 2 H)
2.97 -3.03 (m, 2 H) 3.14 (s, 6 H) 4.34 (q, /~=7.15 Hz, 2 H) 7.48 (s, 1 H) 7.73 (d, J/=8.90
Hz, 2 H) 7.96 (d, /=8.78 Hz, 2 H);
ethyl 6-[(dimethylamino)methylene]-7-0x0-1-pyridin-2-yl-4,5,6,7-tetrahydro-1H-
indazole-3-carboxylate

25  'HNMR (400 MHz, DMSO-dg) & ppm 1.33 (t, J=7.07 Hz, 3 H) 2.87 - 2.93 (m, 2 H)
3.00 (t, /~6.71 Hz, 2 H) 3.13 (s, 6 H) 4.33 (q, /~=7.07 Hz, 2 H) 7.40 (5, 1 H) 7.54 (ddd,
J=7.47,4.79, 1.04 Hz, 1 H) 7.56 (dt, J/=8.02, 0.93 Hz, 1 H) 7.99 - 8.04 (m, 1 H) 8.52
(ddd, /~=4.82, 1.89, 0.85 Hz, 1 H);
ethyl 6-(dimethylamino)methylene-1-(3,3-dimethylaminobutyl)-7-0x0-4,5,6,7-

30 tetrahydro-1H-indazole-3-carboxylate;
ethyl 6-(dimethylamino)methylene-2-(3,3-dimethylaminobutyl)-7-0x0-4,5,6,7-
tetrahydro-1H-indazole-3-carboxylate;



20 finally dried over Na2SO4 and evaporated. The

residue was triturated with diethyl ether and 5.40 g
W@ 3®404p0El d) of the title conmpound were col | eRCEEP1994/050612

filtration. 11-1 NVR (400 NHz, DMSO d6) S ppm 3.06 (m

4 H 3.43 (s, 3 14) 4.29 (s, 3 H 7.45 (bs, 2 H 8.91

(m 114). By working according to this nethodol ogy the

foll owi ng conmpound was prepared: 25 ethyl

1- net hyl - 8- (et hyl sul fonyl ) - 4, 5-di hydro-| H pyrazol o

[4, 3-h] quinazoline-3- carboxylate

[ B6 76t dethmid)ne§1e2e R Hok0 400 2,2-trifluoroethyl)-4,5,6,7-

PCT/ EP oo%aoso@lz 8 ExMaerplg 13 e, VD435,

8- ( ciptrabydseyl Hrindagplesd-pqrbpyylate 5. dji hydro- 1 H pyrazol o

% éz?%@?é@ﬁ%ﬁ?%ﬁé%m@ﬁ J7.07 Hz, 3 H) 2.88 (2m, 4 H) 3.10 (s, 6
8- ( CHy4.ahex V70T M R-T) 3148 fayV 8 BT, 2 H) 7.50 (bs, 1 H);

P O RO ——
ﬂg@#}?ﬁ“«:% ofe-Ded¥pdihhte(r) N N 1.5 g of

t = 8- (met hyl sul fonyl )™4, 5-di hydro-| H pyrazol o] 4,
3- h] GLNNVER G100 MH3 DMSObdsX d ppuid , 28t 70 7sH2 3287 (2008 H) 3.12 (s, 3

Cycl BERY (il B LA PR e dD0 T3t dhoc

undegthi 6—[(ﬂﬂﬁéth&lﬁﬁniﬁd)iﬂéﬂ{y_leﬂw-s-ok@-lefl\j'lﬁyr-ﬁs,ﬁﬁhﬂhahydro-1H-
reduced pressure. The residue was then redi ssol ved
W t hindpzgle-3rearospilgé®e  and washed with water. The

or gagj o 20- 0 O1H-
B S A R
(el umdazde-3ichchoxyighane/ acetone 9/1) 300 ng of
5 f]g@’@%;P&C‘-E}iﬁ%&gﬂ?gﬁﬁém”?lt?vg%llej%-’QTQXJtﬁ‘yzlﬁip%Liﬁiﬁa-'}l)- 1L 0258.6,7-
" 8- ( Cietlat@royl Bith dvplel3-bBmibbyylate, 5- di hydro- 11-1- 15
pyrazol o] 4, 3- h] qui nazol i ne- 3- car boxam de, and were
5t astheks-(imethylamenmeitong]- mxo-espssier Coid g fetrahydro-L H-
NVR V] 6) 8 m1l1l.63 (m 10 2.73 (m 2
H) 2@‘@%&%&%?'@6%‘33%9) (mppl H 4. (31 (m gDH) 6. 921 (d,
J6. 5&hyl1-(1tbénzylpipkzidin-4-yl)-64] (dimethylaming)méfhydexpe)-7¢axo-445,6,7-
; 27- ; D03 2 H NVR (400 WHz, DMSO d6
5 pp?%?’f‘.z‘@“’( i#“ﬂé?%%&%?’%‘g’”fﬁfgel H) e (s, 3H 7. 50
(s, TNMR @od g, DMISB-EHS bm 1131H), /£7959 Hzs3 HY 1106 - . 184m, 4 H)
(s, 1 H 7.87d{§d J 8.66 Hz, 1 rl)bg.ls %s, 1 HbB
ot K27~ 304 6nch Y318 (01D 3724 1 Eb (B 485y Bkitg? ) 530 (dd,
into u a t ke is available as a
sal t'{;al?fqgf 2 ?gﬁrﬁe% w\gﬁgr}gﬁt@?g}mbot assi um car bonat e
wer eethﬁBl-émuthglpippl_'iﬂm-’yl)Jrﬂ-[Qdilmghyiwizlmomdﬁlylwc}e7-oxo-4,5,6,7-
P ePR St A% RISl T8RSy

cthyl 6-[(dimethylamino)methylene]-1-(1-formylpiperidin-4-yl)-7-o0x0-4,5,6,7-

25  tetrahydro-1H-indazole-3-carboxylate
ethyl 1-(2-dimethylaminoethyl)-6-dimethylaminomethylene-7-0x0-4,5,6,7-
tetrahydro-1H-indazole-3-carboxylate
ethyl 1-(2-dimethylaminopropyl)-6-dimethylaminomethylene-7-0x0-4,5,6,7-
tetrahydro-1H-indazole-3-carboxylate

30

Example 8



Tabl e VI B76- X06- MDO( COL) - DO3 1H NVR (400 MHz,
DVBO-d6) 6 ppm1.60 (m 6 H)
WQ2008(108021 ) 2. 96( m 2H) 3. 76(m 414) 4. 29(s, 3 14) FCREPL084/050612
1 7.44 s,1H 8.29 (s, 1 H) WD382004/ 104007
PCT/ EP2004/ 050612 82 B23- X00- MDO( COL) - D03 1H NMR (400
MHz, DMSQd6) S ppm2.21 (s, 6 H) 2.46(m , 2 14) 2.74
(m 2 H 2.95 (m , 2H)3.41
(m 2H) 4. 32(s, 3H) 6.90(t, J5.73Hz, 1H) 7.24 s, 1 7.43
(s, 1 H8.21 (s, 1 B24-X00-MO(COL)-D03 1H NVR (400
MHz, g{RYPO- d6)1-methRI8-tmethylthio)4,5-fih; dl?o - ofo[4]B-h]quinazeline-3-
295%261 4@(yq 3 Y2 I‘Xm [@;gq
H); erbexylass [ B&H(MM Gon) 1?@1& 2 ; 8 21 (s, 1
B25- X00- MDO( CO1) - D03 1H NWVR (400 MHz, DMBO-d6) 8 pp
1.51 (m GNH\I/ 2.52(m 6H) 2. 70(m 2H, ) 2. 95(m 24, )3\1 (m
2. 4.39.s

7.2.7.4 25,2 _ 8.21 s, 1H. N. .S
0 ~
B26- X007 VD 3 1H NVR{460 Mz, DVEO df} 8Yh (Y
237F%4 2.74 (m 2H)295(m/‘2’H) N
(|n 432(5,36933 NH8225

Si gés(é Mﬁ)( CPl'e’chyl g [(dJme yla 40)met énel- -met )(/'51-7-07(0 4,5,6,7-

)Zteﬁafzm@mgn&éélm%ﬁ&yﬂa@( Myegk) Gisdlved( Sn 3567 mL of anhydrous
9 (3bs (s. 1 B29- X00- MOO( COL) - D03

NI\/R ‘élm@@lymaﬁnan@ﬂe@dj 4 8 of iy draye petegsiign P»Beta’fQUé@-IBmQ]O and 19.18 g

( m 1@?%%) ogfat&%ylégﬁ%o&ﬁ_éx}faggﬁv ;%dg’d 8ﬁ1f3m1xturf VIV_BS maintained at

8. 22908C tinde3BOstiif: NBO (BCDbYrs.DABe lddlvfsllyRV\(aéOtheM-dW,aporated the residue

6. 6Oregﬁ%ol\?dﬂ§1%&1&§10{q&?et%ane ;'21% QV%EI%ZI vﬁ %%%4'7'[%4 %iga%@ ]'z_iyer was dried
33%48%9 NS0, 64e) e@g&aﬂea YRR 0 QvaM‘ﬁxallP"kﬁ@rd%%ﬂ) m@h Rﬁé’fhkgl ether and

7. 23cc{l]ﬁ§:te@b;3'ﬂtra1porgt_p glm 13.5 g)(747%4flelél)sof the 1}1.1}3 cpn@u{uﬂn 2

oL WD B BT PR s 300
314) (s 456) 426 @szzazzzmnme,sa H)L$-J’,63 G, GH) (dd, J

’. 87Followmg '_Ee same mZth%g (b t empll_(?ymg the (sultable substituted isothiourea

15  derivative, the following compounds can be prepared:

ethyl 8-(benzylthio)-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxylate [B05-X04-M00(CO01)-D01];
ethyl 1-methyl-8-(phenylthio)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-

carboxylate [B04-X04-MO00(C01)-DO01].

20 Example 9
Ethyl 8-benzyl-1-methyl-4,S-dihydro-lH-pyrazolo[4,3-]1]quinazoline-3-carb‘oxylate
[B05-X06-M00(C01)-D01]

N/ N/
SOWNeS ISV,
Y @ NN
0 0™\,

N~N N NN

Under a nitrogen atmosphere, a 0.5 M solution of benzylzinc bromide in THF (3.11 mL,
25  1.556 mmol) was added to a mixture of ethyl 1-methyl-8-(methylthio)-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxylate (237 mg, 0.778 mmol) and Pd(PPhs)4 (9 mg,
0.0078 mmol, 1%). After 20 hours of heating at 60 °C under nitrogen, the mixture was



1 H 7.74 (dt, J 7.68, 1.83 Hz, 1H)8.24(S, 1H
8.44 (dd, J 4.76, 1.46 Hz, 1 H 8.57 (d, J 1.83 Hz, 1
wWB3B4X000MO( COL) - D03 1H NVR (400 MHz, DVEO- d61)C”8EpMT4/050612
2.73 (m 2 H 2.93 (m 2 Hp 4.55 (d, J 6.22 Hz, 2 H)
7.22 (s, 1 H 7.32 (m 2 H 7.41 (s, 1 H 7.78(bs, 1
8.24 (s, 1 H 8.49 m2H B34-X00-MO(COL)-D03 1H
NVR (400 MHz, DMSO-d6) 6 ppm2.73 (m 2 H 2.94 (m 2
H 4.62 (d, J 6.22 Hz, 2 H 7.23 (s, 1 H 7.41 (s, 1
7.54-7.76 (2m 4 H) 7.82 (bs. 1 H 8.24 s, 1H
B35- o4 fed ¥h ot lehplekhdure, HhAWR witDAubbis, sollR(dieeborfataid ethyl acetate
2.74 (m 2 H 294(m2H)42( 3 4.44 (d, J
6 2 anggtherp filgred 5Tleey oxggnic ;phpg)e ‘gasg‘gxe{l ﬁppqat;:—a agd the chleow phase was

(&, TR s sl il o8y plecle? dick over NassO,,

EBSZééﬁﬁbrw&@ﬁ@m&M ks plsie(A@OsiNbdzge] DA diishl Gompimne/methanol
29@ %(ﬁ{nH) fth%t?ﬂ% cgfglpou%l]d@erez is%lzate%m 2H 273 (m 2

B! l‘nm
1 8. % (s, Mb B38- XOO I\/D ?g 1%QD§‘Z%EI%(I\2|SI\/,£(ﬂ4ﬁ)A% (521 427 (am,

DI\/SCSHEYZS(IpthQ732(mm?HQW%ﬁ(mZZSﬂ)S(%(SJ 38 Hz, 2

H 2.95 (t, J 7.62 Hz, 2 H)

(m 2H) 4. 32( s, 3H) 6. 86(s, 1H)7i—fm 55 Hz, 1 H) 7.24

(s, é&nyl) 7.43-fksthyl8ihhenyhhiol-=, 5-dihfiroS1RDyr4zmlo[4,330q @i azoline-3-
(s, 1 B39-X00-MQ conwﬁ) 1H NVR (400 MHz, DMSO-d6) S

Hhm carbexylate. [50 DYy 2 94 (m 2 H 3.33

(m 4 99 (s 7.27 3
7.24 (H?\‘ 7 a3 (s 1@%:%2“ 8022 gmlﬂg | 0
B40- O-d8)” Bn )

# (nPN\ N-n O\

2.229(50 3 Myt 2. 840 J4. 39Hz aH) 2,18

4H)3.10(m 4F)  4.20(s, 3H) 4. 47(d, J67 22Hz, 2H) 6. 78(m ZH)

6.9 | 7 12 ]

oS 256 Efg stilifl_%d s Sﬁir{sigﬁzllllo%')gth& ¥n(le°ehy1£b @et@ﬁl{oﬁﬁ) -4 dihydro-111

|sz pﬁﬁ@[@&h]@lmmm-%arb@;ylﬂe 54)6 mg, (5237( mmol]) asyl p;he@athml (16 pl,
4,22

( d J]67 glg,,_& lémréosl}gg)(ﬁ ] 6812&‘5 2]'1}5 sod1u|;|1)1 hydrox1de (150 pl, 0.15 mmol) was

15  added at room temperature under an argon atmosphere. After the mixture was stirred for

i

3 days, 1N hydrochloric acid (150 pl, 0.15 mmol) was added and the solvent removed
under vacuo. By chromatography on silica gel (elvant: dichloromethane/methanol 97/3),
13 mg of ethyl 1-methyl-8-(phenylthio)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
cathboxylate and 10 mg of ethyl 8-ethoxy-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-
20  h]quinazoline-3-carboxylate were isolated.
B04-X04-M00(C01)-D01
'H NMR (400 MHz, DMSO-dg) & ppm 1.26 (t, 3 H) 2.86 (t, 2 H) 2.93 (t, 2 H) 3.68 (s,
3 H)4.25(q, 2 H) 7.48 (m, 3 H) 7.64 (;, 2 H) 8.53 (s, 1 H);
B03-X03-M00(C01)-D01
25  'HNMR (400 MHz, DMSO-ds) & ppm 1.33 (t, 3 H) 1.38 (t, 3 H) 2.91 (t, 2 H) 3.01 (1,2
H) 4.33 (m, 5 H) 4.41 (q, 2 H).
Example 11
1-methyl-8-(methylthio)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxamide [B67-X04-M00(C01)-D03]



7.20 (d, J 8.66 Hz, 2 23 (s, 1 H 7.41 (t, 1 H
7.57 t,J6.10Hz, 1 H 8. s, 1 B42- X00- MO(C01)-D03 1H
WORMR4(6007 MHz, DVSO d6) pm2.75 (m 2 H) 2POBEP10p4/@50612
H 4.27 (s, 3 H 4.71 (d,J®022Hz,2H 6.96 (m 1 H)
7.32 (m 1 H 7.24 (s, 1 H 7.43 (s, 1 7.73 (s, 11-1)
8.26 (s, 1 B44-X00-MO(COL)-D03 1H NVR (400 MHz,
DVMSO-d6) S ppm2.85 (m 4 H 4.27 (s, 3 H 4.52 (d, J
5.97 Hz, 2 H) 6.24 (d, J 2.68 Hz, 1 H 6.38 (dd, J
3.11, 1.89 Hz, 1 H) 7.23 (m J 0.49 Hz, 1 H 7.43 (s,
1H)756(g1J098Hz 2 H 8.24 (s, 1 y
B45 §<OO NQQ(001) D03 1H NWR (400 MHz, DMpO-d
s 2. 73 (m 2 H 2. 94 (m
29[ (2m 2 H—4-85 (m 1 H)
7(% /IT T)sll4744slH82(s
B46 |v00(001) D03 1H NVR (400 MHz, DVBO d6) S ppm
(t, J=7.62 Hz, 2 H 2.93 (t, J768Hz 2
7313(09 £3(0.048 =hol) gof( sthylslmetwlﬁi(mathylthmM@dlhlzdro A Bpyrazolo[4,3-

e e il e v 24 oyl
"')nfl%%&u?f&ﬁyl%ﬁ@ib) an@QBO lIﬁL M\/Bn{néﬁﬂlﬂ\llrjﬂratm% d®e tHixture was
m none

45 34st1(r§d ag6ﬁ)c . aoéose@ goile friabpyt & hurd e s O s iheR evaporated to
9 tMQ 1668 ¢ §bl\1$d MR didBoMetha «,Dhﬁpvﬁ@edswﬁﬂ R¥ater. The

1 72 2. 14 , 3H) 2. 22(m J2. 07Hz, 614) 4. 70( s, 3H)

7. 1@1@@,10 iaydr 7Wa$1d1)1@1 mz[er |-1|)TaﬁO4@nQ devagorgte@eT crude H)/asx/\gmﬁed by

2004/,104 07 PCT/ EP2 04/
d, J& Og13p }g’ (]_113 Cca |g %618 W&y&%fzgﬁ%scyi]fh%&e/ethyl acetate,

(7 48%10&1@61@"@@%%&1) ﬁﬂﬂﬁbﬁﬂaeorﬁpouna H) 1.04 (d, J

3 70%%@0 N@Z%P&!ﬁ%d«s)}(g)d@m% (s,43 8%27§ 3%5 {gy, 4 H) 4.28 (5, 3 H)
7.2 8; 1 H B50- X00- MDO( C01) - D03 1H

NNR37(‘£ @@%&é&d 'Séppm 1.54 (m 2 I(—I) )1.91 (d, J

11. 71 Hz, 2H) 2. 06(m 2H) 2. 73( nE3ampld?, 7. 44 Hz, 2H) 2. 83

(d, JL1. c%ty}_% &n’%&ylsé“‘onyl) 4] 57 di %‘&'1;6 %ﬁ)pyrazo(lakl%m]%ulzlggﬂnc{i-

1 14)
carboxamide [B67-X05-M00(C01)-D03]

H 7.
21 (
Sp

RPNOWN

7/ /

H,N 7 | r\lj\l/S\ —_— H,N g \r
15
6.00 g (0.022 mol) of 1-methyl-8-(methylthio)-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxamide were dissolved in 1000 mL of dimethylformamide and
40.18 g of oxone were added. The mixture was stirred 16 hours at room temperature.
Water and ethyl acetate were then added and the layers separated. The organic layer was
20 finally dried over Na,SOy4 and evaporated. The residue was triturated with diethyl ether
and 5.40 g (80 % yield) of the title compound were collected by filtration.
'H NMR (400 MHz, DMSO-ds) § ppm 3.06 (m, 4 H) 3.43 (s, 3 H) 4.29 (s, 3 H) 7.45
(bs, 2 H) 8.91 (m, 1 H).
By working according to this methodology the following compound was prepared:
25 ethyl 1-methyl-8-(methylsulfonyl)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxylate [B67-X05-M00(C01)-D01]



1)7.01(d, J4. 51Hz, 1H) 7. 23(s, 1H) 7.30(m 5 14) 7.43 (s, 1

8.20 (s, 114) B51-X00- MDO(C01)-D03 1H NVR (400 Mz,
WOMBD1AO)7 6 ppm 2. 73 (t, J=7.62 Hz, 2H) 2. 93(t, BEWEBB04/050612

Hz, 214) 4.10 (s, 3 H 4.80 (d, J=6.10 Hz, 2 H 7.22

(s, 1H 7.27 (s, 2 H 7.41 (s, 1 H 7.51 (d, J=8.54
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2 H
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(2Ln|) 3125%'\&'@ 21 ?2(2_50%25 g\é‘ AT jlz*:ql
S :
7.43 (8, 71 CONH, H) Béh X00- olgom)'\l%gKl 1H NVR_ CONH,
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(400, o
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10 H)evaperated 9t refiiickyl presgure. (The IQSi&t)e wasgber redisgolver, gith élchlmromethane
oy D(S}@j’ Sé % %8%1,;%982}\@% i Ber \gasN&rAi:éd( S I\M_&)a. and evaporated to

( m 2d1|)/ﬁes9 SBWCM&I@QW%E 4ilid3 gélScoh'imn I}luﬁt&ﬂclﬂ&ﬁmeﬂlane/acetone
43

859 %b i&(@él)"fu%(cmomﬁl% IM"Eth 1H ?81"@‘ giwlmazohne 3-

2. 73c,2fkathidd3 and 200 mg of 8-(cyclohexylamino)-1-methyl-4,5-dihydro-1H-

15  pyrazolo[4,3-h]quinazoline-3-carboxamide and were obtained (30% yield overall).
B27-X00-M00(C01)-D03
'H NMR (400 MHz, DMSO-ds) & ppm 1.63 (m, 10 H) 2.73 (m, 2 H) 2.94 (m, 2 H) 3.69
(m, 1 H) 4.31 (m, 3 H) 6.94 (d, J6.58 Hz, 1 H) 7.23 (s, 1 H) 7.43 (5, 1 H) 8.20 (s, 1 H);
B27-X00-M01(C01)-D03

20 'H NMR (400 MHz, DMSO-ds) 5 ppm 1.63 (m, 10 H) 3.88 (m, 1 H) 4.66 (s, 3 H) 7.40
(s, 1 H)7.47(d, J8.66 Hz, 1 H) 7.59 (s, 1 H) 7.74 (5, 1 H) 7.87 (d, J 8.66 Hz, 1 H) 9.13
(s, 1H)
By working according to this methodology, and by taking into account that when the

amine is available as a salt, stoichiometric amounts of potassium carbonate were
25  employed, the following compounds were prepared as coded in Table VI:
Table VI

B76-X06-M00(C01)-D03 "H NMR (400 MHz, DMSO-dg) & ppm 1.60 (m, 6 H)
2.75 (m, 2 H) 2.96 (m, 2 H) 3.76 (m, 4 H) 4.29 (5, 3
H) 7.24 (s, 1 H) 7.44 (5, 1 H) 8.29 (5, 1 H)
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B31-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-ds) 8 ppm 2.74 (1, 2 H)
2.94 (m, 2 H) 4.62 (d, J 6.10 Hz, 2 H) 7.23 (m, 2 H)
7.34 (m, 1 H) 7.41 (s, 1 H) 7.73 (m, 2 H) 8.24 (s, 1
H) 8.50 (m, 1 H).

B32-X00-M00(C01)-D03

'H NMR (400 MHz, DMSO-de) 8 ppm 2.86 (m, 4 H)
4.17 (s, 3 H) 4.56 (d, J 6.22 Hz, 2 H) 7.23 (s, 1 H)
7.34 (dd, J 7.87, 4.69 Hz, 1 H) 7.42 (s, 1 H) 7.74 (m,
1 H) 7.74 (dt, J 7.68, 1.83 Hz, 1 H) 8.24 (s, 1 H)
8.44 (dd, J 4.76, 1.46 Hz, 1 H) 8.57 (d, J 1.83 Hz, 1

H)

B33-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-ds) 8 ppm 2.73 (m, 2 H)
2.93 (m, 2 H) 4.55 (d, J 6.22 Hz, 2 H) 7.22 (s, 1 H)
7.32 (m, 2 H) 7.41 (s, 1 H) 7.78 (bs, 1 H) 8.24 (s, 1
H) 8.49 (m, 2 H).

B34-X00-M00(C01)-D03

H NMR (400 MHz, DMSO-d¢) 8 ppm 2.73 (m, 2 H)
2.94 (m, 2 H) 4.62 (d, J 6.22 Hz, 2 H) 7.23 (s, 1 H)
741 (s, 1 H) 7.54-7.76 2m, 4 H) 7.82 (bs. 1 H) 8.24
(s, 1 H).

B35-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-dg) 8 ppm 2.74 (m, 2 H)
2.94 (m, 2 H) 4.23 (s, 3 H) 4.44 (d, J 6.22 Hz, 2 H)
597 (s, 2 H) 6.83 (m, 2 H) 691 (s, 1 H) 7.23 (s, 1

H);7.42 (s, 1 H) 7.63 (bs, 1 H) 8.23 (s, 1 H).
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i nd

hB39-508-Ma0(BOKyDeE € N (

) "HOMR (400 S} BMSO-ds) & ppm 2.00 (m, 2 H)

1. 3 met hoxy- 5, 5- di net hyl - ¢yelqhez-18-200a€, 2 @) 833 T4 8) 425 (s, 3
0O A solution of 5,5-dinethy 6@9%01*‘8 ﬁQ@(rﬁ ﬁHgVQﬂl?s 3H)743 (s, 1
(80 0 g, 0.57 nol) in anhy @I‘)QL@(S @Q@

tre AN e, FotTon ’

(Ti &%%M%%Cg})ga%ronet 1 e( 33%%41’1’ m32l‘762 (s, ig)
stirring 1 hour at roomte th 10 (m, 4 H)
slomMy poured into cold 5c 6_1/4&1 : ;2 H) 6.78 (m, 2 H)
extfacted with diethyl eth8 ( gy | B2 (s, 1 H) 741 G, 1
organic layers were coll pr‘iH;H 63\(&Q1I‘H)‘18%2(Sh1ﬂ)| ne,

dri eB4LXORAMRAG0 HHA03 'H NMR (400 MHz, DMSO-dg) § ppm 2.28 (s, 3 H)

2.52 (m, 4 H) 2.83 (m, 4 H) 3.11 (s, 4 H) 4.22 (s, 3
H) 4.43 (d, J 6.22 Hz, 2 ) 6.88 (d, J 8.78 Hz, 2 H)
7.20 (d, J 8.66 Hz, 2 H) 7.23 (s, 1 H) 7.41 (¢, 1 H)
7.57 (t,J6.10 Hz, 1 H) 8.21 (s, 1 H)

B42-X00-M00(C01)-D03

'H NMR (400 MHz, DMSO-ds) 8 ppm 2.75 (m, 2 H)
2.95 (m, 2 H) 4.27 (s, 3 H) 4.71 (d, J 6.22 Hz, 2 H)
6.96 (m, 1 H) 7.32 (m, 1 H) 7.24 (s, 1 H) 7.43 (s, 1
H) 7.73 (s, 1 H) 8.26 (s, 1 H).

B44-X00-M00(C01)-D03

'H NMR (400 MHz, DMSO-ds) 8 ppm 2.85 (m, 4 H)
427 (s, 3 H) 4.52 (d, J 5.97 Hz, 2 H) 6.24 (d, J 2.68
Hz, 1 H) 6.38 (dd, J 3.11, 1.89 Hz, 1 H) 7.23 (m, J
0.49 Hz, 1 H) 7.43 (s, 1 H) 7.56 (m, J 0.98 Hz, 2 H)
8.24 (s, 1 H)

B45-X00-M00(C01)-D03

'H NMR (400 MHz, DMSO-de) 5 ppm 1.5-1.9 (3m,
4 H)2.73 (m, 2 H) 2.94 (m, 2 H) 3.33 (m, 2 H) 3.6-
3.8 (2m, 2 H) 4.05 (m, 1 H) 4.31 (s, 3 H) 7.10 (bs, 1
) 7.24 (s, 1 H) 744 (s, 1 ) 8.21 (s, 1 H).

B46-X00-M00(C01)-D03

'H NMR (400 MHz, DMSO-ds) & ppm 2.73 (4,
J=7.62 Hz, 2 H) 2.93 (t, /~7.68 Hz, 2 H) 3.73 (s, 3
H) 4.19 (s, 3 H) 4.51 (d, J=6.34 Hz, 2 H) 6.74 - 6.82
(m, 1 H) 6.87 - 6.96 (m, 2 H) 7.16 - 7.30 (m, 2 H)
7.41 (s, 1 H) 7.68 (t, /=6.65 Hz, 1 H) 8.23 (5, 1 H)

B47-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-ds) & ppm 1.68 (none, 2
H) 2.81 (m, 4 H) 3.10 (none, 1 H) 4.34 (s, 3 H) 7.00
(s, 1H)7.23 (s, 1 H) 7.43 (5,1 H) 8.18 (5, 1 H)

B48-X00-M01(C01)-D03

' NMR (400 MHz, DMSO-dg) & ppm 1.72 (s, 6 H)
2.14 (s, 3 H) 2.22 (m, J 2.07 Hz, 6 H) 4.70 (s, 3 H)

7.19 (s, 1 H) 741 (s, 1 H) 7.48 (d, J 8.66 Hz, 1 H)




evaporated to dryness affording the title conpound

(81.5 g, 92% vyield) as a pale yellow oil.
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B56-X00-M00(C01)-D03 'H NMR (400 MHz, DMSO-dg) & ppm 2.75 (4,

J=1.68 Hz, 2 H) 2.95 (t, J=7.80 Hz, 2 H) 3.51 - 3.75
(m, 2 H) 4.04 (dd, J=11.52, 6.77 Hz, 1 H) 4.27 (s, 3
H) 4.34 (dd, J=11.58, 2.19 Hz, 1 H) 4.38 - 4.48 (m,
1 H) 674 - 694 (m, 4 H) 7.24 (s, 1 H) 7.36 (t,
J=5.97Hz, 1 H) 7.44 (s, 1 H) 8.25 (5, 1 H)

B57-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-de) & ppm 2.74 (m, 2 H)
2.94 (m, 2 H) 4.14 (bs, 3 H) 4.62 (d, , J 6.22 Hz2 H)
7.23 (s, 1 H) 742 (s, 1 H) 7.51 (m, 2 H) 7.60 (m, 1
H) 7.83 (bs, 1 H) 9.26 (s, 1 H).

B58-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-ds) 5 ppm 2.74 (1, 2 H)
2.95 (m, 2 H) 3.05 (m, 2 H) 3.69 (m, 2 H) 4.33 (s, 3
H) 7.24 (3m, 3 H) 7.32 (m, 1 H), 743 /m, 1 H) 8.22
(s, 1 H) 8.51 (m, 1 H).

B59-X00-M00(C01)-D03
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Gt (33.3 g, 5806347369 (28, 2 H) 4.18
(eHCIB4dy7 8, P 114Dén,(1sH) 6.74 (m, 2 H)
738 8, { &) 738Hin, 1 3)DA5((5,,1 B).

OBIR.X00-MOKCOH-DE3 |
et hoxy- 6, 6- di net hy
ate ~,0 | COOEt O

11$tT€MR5(405tM14z DMSO- d6) & ppm 0.90-2.00

SX (- 2ily 467 (9, §NA (bs, 1 H)

M
2;
O
3

| -
O
R A

psphere and treated w {

oxv-5 G_dinpthvl . cvel

Sk

AL 1 @5 0112 (s, 1 ).
7 DIVIS

) agég(s pm 4.04 (m, 1 H)

SRR BOT T T

utes., a solution of die

m, 1 H) 7.70 (s, 1
7, PMSC e 63T
29014 (82 W, 603

| B55-K08:MQIdC01)sDdZxt r ah
the m xture was reflu
diluted with water (8
(50 nmL) 15 and extract

_/&ﬁmmqumMm) agpted.31 (m, 2 H)

xed9 (o2 H) 12ufm, 1THE3.33 tny YH) 4.68 (s, 3
DON) M) (s, a BT 49 @el 21y N7 (sN1 H) 7.75 (s, 1
By owit(h 1ethyl acet at e ( 500

XB@)-X00.M0REOANDEGS | aye
h brine, dried on Na2

obtaln t he crude t|tIe

277(s 2H) 3.13 (
J 7.13 Hz, 2 H) 7.58
,4-trimathvl-7-oxo-4,5

Sof gt

Mﬁ%t 121182?{8)4 m, 4 H)
6.96 J
sEIR0 7@5 433@ 3 &

1) 8.21 (s, 1 H)
278 (0 22395)2( 2 )

g 1,72 (m, 2 H)

L H) 4.32 (s, 3

445/m, 155 795405, HE7.& (5, 1 H) 7.42 (s,
éfﬁst?@@ﬁ,alhﬂ}jro%lbl—l-l ndazszl e-3

r Be5X0AMOO(CONER0D _y
et hyl
net hoxy- 6, 6- di net hyl

- 21 PASGYADl () FKD) 3:76 Tbs] 1 H))8(23X(8) 19H).

O H NSOOR 00z NDIMSA-d: B ppin®73 (m, 2 H)
2.93 (m, 2 H) 4.17 (bs, 3 H) 4.55 (d, J 6.22 Hz, 2 H)

AB&)-X00-M00(CO01)-D03

"H NMR (400 MHz, DMSO-ds) 6 ppm 2.15 (s, 3 H)
2.74.(t, J=7.68 Hz, 2 H) 2.95 (t, /=7.68 Hz, 2 H)
3.44 (s, 3 H) 4.32 (s, 3 H) 4.46 (d, J/=5.73 Hz, 2 H)
5.66 (dd, J=3.41, 0.73 Hz, 1 H) 5.84 (d, J=3.29 Hz,
1H)7.24 (s, 1 H) 7.28 (t, J~4.94 Hz, 1 H) 7.43 (s, 1
H) 8.24 (5,1 H)

B70-X00-M00(C01)-D03

'H NMR (400 MHz, DMSO-d¢) & ppm 2.75 and
2.95(2t, 4 H, J7.32 Hz) 4.24 (s, 3 H) 4.57 (d, 2 H, J
6.22 Hz) 6.13 (s, 1 H) 7.23 and 7.43 (2s, 2 H) 7.64
(bs, 1 H) 8.25 (s, 1 H)

B71-X00-M00(C01)-D03

B72-X00-M00(C01)-D03

'H NMR (400 MHz, DMSO-ds) & ppm 2.74 (4,
J=7.62 Hz, 2 H) 2.94 (t, J=7.62 Hz, 2 H) 4.20 (s, 3

H) 4.58 (d, J/~=6.22 Hz, 2 H) 6.53 (dd, /=2.50, 1.77




fromthe previous step (40.2 mml theoretically) in
acetic acid (65 nL) was treated dropwise with a
waedouttd407 of net hyl hydrazine (2.14 ni, 40.2 nP@i/EP1004/050612

acetic acid (20 25 nL) and &l |l owed to stand at room
tenperature overnight. The m xture was then diluted

wth water (800 nL) and extracted with ethyl acetate

(500 nmL x 2). The organic extracts were washed with
brine, dried on Na2SO4 and evaporated to dryness. The
crude material was chromatographed on silica gel

el ufed wth di chl oronet harq;fzeq |7gcgt qat}g 74p@ 5H)0746(d J=8.66
obtain the pure title conpgpd 2 ;g(gd4] LA '49|H91ﬁ73@74 777

2004/ 104007 PCT/ EP2004/ osc%l,djlé 9,717 é'lzmﬁﬁg 24(5 1 H) 8.43

noch

CHCL3-d) S ppm 1.42 (t, J
1.98 2H)2: ﬁ“@

\7 1 s 2.73 (m, 2 H)

( h]g qul\gq%?g )IQE’@, 3H 4 %\ é%%?%(? 6 H)%f%é (gp;n H) 7. 213n(b 1

[

di met hyl anmi no) net hyl er @714131@& 1tH) $28 8yl H). 0x0-4 5

t
t
6, 7- tet rahydr o- 1H i ndazol e- 3- car boxyl ate O COOEt O
I

)I COOEt mN'N N-N A sol utio ot by
1,4,4-trinmethyl-7-0xo0-4,5,6, 7 dro-| Hi ndazol e-3

-car thy] | ﬂ[@llmémy&rﬁnoﬁﬂethﬁemjﬂl,éﬂ-itﬂnﬁfﬂw-dme,5,6,7-tetrahydro-1H-
di mef h Iforrm 30 nmL) was treated with

di me qle I’ﬁ? ‘H‘é’ f-tert-butylacetal (9.19 nL, 38.35

mml ) at 65C for 2 hours. The mixture was evaporated

to dryness and the crude rraté g crystallized

from hexane 10 to give the ti ound (5.1 g, 87%
yield). "H NWR (300 I\/Hz, CHC13- d)*-8 ng 1.21 (m 91-1)

2576 (s, 2H)315 (s, 6 H 4.22 (s, H 4.41 (q,2

H) . ' -ﬁnc"tE {%ﬁg d_lmethyl-cyclohex-z-c onc

6-(h ymst 5-trinethyl-7-o0x0-4,5,6,7-tet
rahydro-| Hi ndazol e- 15 3-car boxylate/HQ r14~/ O O

/NN Step °

1.5,5-di met hyl - 7- oxabi c [4.T. 0 hepta -one - 01

O O A solution of 4,4-dinethyl-cycl ohex-2-enone (32.0

g, O. nol 0% ero

T soAng o r e Sttt BERE 10N dy 7R im anbydrous

Wi t hmathdflel G00imIy wydfreatedi®ith el UM GBhutiéR ofltitardurl FBloride (TiCL) in
nol ) keeping the reaction tenperature around O0C. The

AP xt dicklojpaethane dlvetimlo. Aftenstigingslchew at sapnhispsraiiie thpmixture was
t hen ﬁlgfv )p;%o%?ed‘%mold"@% %aﬁ(‘?(%?_soiﬂtl)t)n N ef¥dcleAGhif vy bther (450 mL

di et her (250 nL x 4 extracts were

col | edf)edhe wagsnéd lagerts rw@%ddamgb«kdmmhnbnm tdhied on Na;SO4 and

br i nQVapora e%qo gryness affording the title compound (81.5 g, 92% yield) as a pale yellow
oil.

15 'H NMR (300 MHz, CHCl;-d) & ppm 1.05 (s, 6 H) 2.19 (s, 2 H) 2.26 (s, 2 H) 3.68 (s, 3
H)5.35 (s, 1 H).

Step 2. 5,5-dimethyl-cyclohex-2-enone

l@\_.Q

0
A solution of 3-methoxy-5,5-dimethyl-cyclohex-2-enone (80 g, 0.52 mol) in anhydrous
20 tetrahydrofuran (270 mL) was treated dropwise with a 1 M solution of LiAIH, in
tetrahydrofuran (182 mL), under argon atmosphere and keeping the temperature of the

reaction between 0°C and 5°C. The temperature was allowed to rise to 25°C and the



25 Na2SO4 and concentrated under reduced pressure. The

residue was purified by distillation under vacuumto
w@bdioaitowovhe title conpound (27.6 g, 76.4% yi el BOT/BR20841050612

oi | . WD 2004/ 104007 PCT/ EPZJ04/ 050612 90 1H NWR (300

MHz, CHC13-d) 8 ppm 1.05 (s, 3 H 1.21 (s, 3 H)

1.20-2.50 (m 5 H 3.20 (m 1 H. Step

2. 2- met hoxy- 4, 4- di net hyl cycl ohex-2-en-l-one 0 .0 0 O

5 A sol ution of

5, 5-di net hyl - 7- oxabi cycl o[ 4. 1. 0] hept an- 2-one (19.4 g,

138. fhixtie! vrasi QirredBfoh@NRburs. IPheThebultids sRi§eRad Bodled with an ice bath,

sol uti on of 85% pot assi um hydr oxi de ( .1 g, 138.4

nmol quenehedeyitheetby] acetes (30 mlaend pored with epettonrinato ameeled 2 M H,S0,
m Xt i ‘ﬁ'a"fhﬁ;g&?%ts?gﬁ{io wa§ R g%@%}%ﬁﬁx{@g&le@t%&ﬂ (S00ARE x 3), dried

en heat
c 00 I omYa,SQuead Sedporited undes mﬂubeui Edssuiet th revabwar mostod t]nis)olvent The

o o Btenal sbataghaf ¢he, e cbtmrnd S8 st bodiog Dot il T wes used in
dri eﬁﬁeﬁ@xt%S@ﬂuoﬁf‘ﬁﬂh&\@ﬁ%ﬁmd to dryness. The crude

mat e{l al was taken up with hexane (380 nL),
mai ntEaNYERI (300 MMz, GRGE 0 d)sd parh A (0 {g) 6Ty 2. gi)(dfﬂl. hétl@s2.ahHz, 2 H) 2.27

was G A pIRei T HSe 0% 1 s Tl Fbe a4 Wl ) 6
corrpswg 6. 4,4 Ui ehyl-Fx3BidsicBi[41] .0pRptaneBbee yel | ow oi | .
15 1TH NMR (CDC13 400 MHz) S ppm 1.23 (s, 6 H) 1.87 (t,

2 H 2.61 (t, 2 H 3.6 , 3 H 5.57@,\1H)Step

3. Ethyl

5,3 nmet hoxy- 5, 5- di net hyl 52- oxocyctohex- 3 len 1-yl)(oxo)a

Gtate \O1 COOEt 0 0 O A sol ution of

2- mef Batiyetdyldoydiohet-Pyehemy frbmhthe - eedmonste) 12.5% mol thiorktically) was

mol ). and . .20 oxal at 12, . 89. 2. 1) Jdn .
ot nydis@ad it etiabort$po B, Bhioa \a O3t aif e BU% Hycloken peroxide
I t hi2em LSS 61 ot Tivd $éstibing AdhiSn | whst €datcANT@pRIsd With a 2% NaOH
under argon atnosphere. The reaction was stirred at

r oonfolieerl42 urk, O&672mpl resping dhe aerctine Jemperaiyge around 0°C. The
A LR Rfuye Sk it 01 (PQRy BLI-ORg it A6k dniiohd ACH I with water

e organic ex tracts were was
vvith(9ﬂﬁimieanc&lcitadtedmlﬁlaﬁliid)eﬁmnewémaipn#ht ed to dryness.
The terial,,25 was t ake i t.h.hexane
ST PSR v o) S5t Pl 3P4 MessS0 iR witsbripe, dried on
9, 8Naz§%4 ide bﬁﬁceﬂﬁat@d MﬁleﬁYédilbé@tp@ésbdr@eTﬁ@| teSiduel *WdNNﬁmﬁed by
MHz,. CHC13-d Pm 1.15 (s, @;)( I—39
2 77d1§%11at12n |.15ndg y;g;u@gx 030bt11])’1 the ggle(q?mpgmpq) -3z, (7§ 7q yield) as a

EB éh&ﬂleét%ﬂ hyl

tinme 7-0x0-4,5, 6, 7-tetrahydro-| Hindazol c- 3-
car bldkmvﬁi eommmmm@dmaﬁpﬁ@yla@zﬂnm O0bQ63H) 1.82 (m, 2 H) 2.03 (d,J

15.53 Hz, 1 H) 2.64 (d, J 13.77 Hz, 1 H) 3.20 (dt, J 3.74, 0.92 Hz, 1 H) 3.49 (t, J 4.10
Hz, 1 H).
Step 4. 2-methoxy-5,5-dimethyl-cyclohex-2-enone

S5 o

25 0
A solution of 4,4-dimethyl-7-oxa-bicyclo[4.1.0]Theptan-2-one (44.0 g, 0.31 mol) in
methanol (150 mL) was added to a solution of 85% potassium hydroxide (20.7 g, 0.31
mol) in methanol (450 mL) at room temperature. The mixture was kept at this

temperature for 20 hours and was then heated to reflux for 30 minutes. After cooling,



92 01 COOEt 0O/ / COOEt O O,N-N A solution of ethyl

( 3- met hoxy- 5, 5-di net hyl - 2- oxocycl ohex- 3-en-1-yl ) (0oxo0) a
w@edoatiet007 15. 50 g, 0.061 nol) in acetic acid (RODEP10)4/050612

was treated dropw se with &#8sol ution of nethyl

hydrazine (3.49 nL, 0.066 nol) dissolved in acetic

acid (50 nL). After 24 hours 5 at room tenperature,

the reaction mxture was diluted with water (2 L)

under vigorous stirring. The resulting precipitate

was filtered and washed with water to obtain the title

ConPd RElufiddwad dillite B with Yoardrel. gl)Lg afd %xﬂ&ltéd%t %ﬂhgl &her1(|3|50 mL x 5).

NMR (300 MHz, CHC13-d) 8{) 6 H)

H) 2 og&amcz eqqfac@ oErY £O lgcteq,.b wa;shgq yigh baingy) dae 101*{ d\IaZSO4 and

o- (P oReh S o remque, mot g sshionty Theonydy gateil was
r ahyetrriiet by dusnﬂamml te oBtamapdwthy ttile eorkiadund (ERE} 68 (ISl s an oil.

- N, A t] t hyl

£ 5, 3 M GON R ol s PSR A R D5 27
-car@gg%l 3’111% 6(7%5 9Q 2.HA1 i n anhydrous ethyl

format e was treate vvlth sodi um et hoxi de 15
(0. 5&&5 Ethyhta-npeﬁmwﬁ-ﬂlmwwlﬂmxosmm-eﬁ-ﬂfyl)ﬁvxwmt‘ﬁte

was cooled to roomtenperature and poured into cold

water (40 nL). The aq | ayer was ed with
di ethyl ether (40 ng renove Uunk¢ d.csdear ti ng
material, acidified with a Z0% NaH2P ofjuti on and

extracted with et hyl acetate (50 nL x 2). The organic
ext r &% sodigpcydps s mingral i} @eftl & PONapmOD wakisuspended in anhydrous

% glgfrﬂ}yﬁ%gﬁxg(y%y relﬁ?édssuﬁ(%b%p%oﬂ' ﬁg)%%ﬁle}e' 51}(?3&9%&%'\@% solution of 2-
( 400mathpxy- HeinelByl- & clobex-2-eBdne( S(6.8) Hp, 1482 (imod Hjn anhydrous

2 87 &%Hdi%fg\ba iﬂiﬂiéﬁfl‘%ll g%gutgi ﬁfﬁﬂl’tio& o}r%jetzlyyélxaqzﬁé (8117 mL, 60.3

8 anihﬁﬂ})hn lﬁﬁlﬁ}hiy‘éushbﬁahyﬂﬁmﬁ'h@ ({04mB)y Whs added and the mixture was refluxed
N N R 89 SRT S Gptca B WD BBk 800 with 1 N HCI (50 mi)

P5CT / a@ﬁz%étgé%ﬁlz e‘ch?l2 adebatOQ56) £ 9)mahd 09% anic laj}(lers were collected,
et hyl - (;(dl nmet hyl am no) et hyl ene] -I - met hy
6, 7-washed with dripe,| deied ot Ay P Q4 wmdan érywe&Séo obtain the crude title

di ss %lm\io%gnd a O%%%) rad.s"aﬁ) éra ehoaif] Ih1 as use(p ‘without further purification,
"H NMR (300 MHz, CHCls-d) & ppm 1.41 (t, 3 H) 2.77 (s, 2 H) 3.13 (s, 6 H)4.23 (s, 3
H) 4.40 (q,J7.13 Hz, 2 H) 7.58 (s, 1 H).

20  Step 6. Ethyl 1,4,4-trimethyl-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3~carboxylate

\O/Q;(COOEt
. (o} < ) COOEt

0 O -
AN

A solution of ethyl (3-methoxy-6,6-dimethyl-2-0xocyclohex-3-en-1-y1)(oxo)acetate
from the previous step (40.2 mmol theoretically) in acetic acid (65 mL) was treated
dropwise with a solution of methyl hydrazine (2.14 mL, 40.2 mmol) in acetic acid (20
25 mL) and allowed to stand at room temperature overnight. The mixture was then diluted
with water (800 mL) and extracted with ethyl acetate (500 mL x 2). The organic
extracts were washed with brine, dried on Na;SO4 and evaporated to dryness. The crude
material was chromatographed on silica gel eluted with dichloromethane/ethyl acetate

100:5 to obtain the pure title compond (4.8 g, 47.7% yield).



of sodiumethylate, and 5.44 g of guani dine

hydr ochl ori de were added consecutively. The solution
wor®480400Ted at reflux for 12 hours. The sol vePCT/RRE04/050612

then evaporated, the 5 resi8ue redi ssolved with

di chl or onet hane and washed with water. The organic

| ayer was then dried over anhydrous Na2SO4 and

concentrated. The residue was triturated wth diethyl

ether and the product collected by filtration (85 %

yield as a white solid). 1H NWR (400 MHz, DMSO d6) b

ppm lﬁlNaﬁRQioo Nﬂlzobﬂdﬂgs%ﬁs phm3a. zﬁﬁcﬂﬂ%s%ﬁ 341?41 44és2% H) 1.98 (¢, J
(m a#g Hz;Ll)HAaédu r(‘d V16 5tHy, ter)é 19a(pg? Hpt 4D (o UG5, Hz;atH)

TSI KA R e 1567

repofetﬁ@yﬂfb-lﬁhhﬂaz‘dldﬂ-cﬂ_@bkﬁam| BO4- X00- MDO( CA ) - DO1
1H NVR (400 NHz, DVBO- d6) S ppm 1.29 (t, J 7.07 Hz, 3

H 2.82 (m 2 H 2. m 2 H 4.27 (@ A]7.07 Hz, 2
H) 4.32(s, 3 H) 7.37 (m 7.77 (m
2 H8.39 (s, 1949.\(_,0ng06-%€60|\/06( %ilHvaR
(#00 Mz, DMBO-d6) 5 ppm 1.29 (t, J 7.07" Hz, 3 H)

é géA(sgluté % %\ygg,4(4n§rm%ﬂﬂ§-7 _})Xé %8‘ ’7-té%ra£3r8r?)7l}g%id(lzoleh%-carboxylate

H) 8(41& g( 949.18 Hrinfhy74n (ashydious. diBRThyHofndvRias @Q)mD,U.bval Hreated with

2 85 140%3%'_'2 Fﬁlﬁﬂ%@%@ﬁ%ﬂ@f&%@ gtnirt 3%&5;17%19071) §#o5°6 qu)l_g hours. The

4.3
8 1 gm%%lgg 'd)fz e@ﬁfé)iﬁd’fe?dl?)&y&k érm thd cﬁiﬂ% ga?eiﬁﬂggﬂxﬁglﬂw%loﬁom hexane

@Dl topive e Gtlucmmmpo @lBrWQYIPH)NNR (400 MHz,

ﬁ%@@@% Dy d()%p%fb 72]25%59}5# 6281_5 iﬁg%ég §f 42263

4 H)Hmaﬁ(ciaH)J 7.07 Hz, 2 4.33 (s, 3 6.65 (m
1H)710(m1H)719(m 721m|83851||

9.31 s,| B10- X00- MDO( COL) - DO&E—L‘RM 400 MHz,

SNE?:H@) 6%11%3‘8%%11&41 {che)-1 s]st%%drﬁﬂ-&’oni s $; 72éhfaﬁy7dl% -fH-indazole-

I, 2$-|)c@rbp@ylnte4 4. 32 (q, J 7 19
I—|z,2|i)4.36(s,3|—|)6.93(d, J9.34 Hz, 2 H) 7.53 (d,

J=9.34 Hz, 2 H 8.37 (s, 1 4 (s, 1 B04-XOO MO
COZ -DOL B0O4- XOO- MDO( C04) - DOL (400 MHz,
DMSO-d6) S ppm 1.30 (t, J 7. 07 o

Hz, 3H) 2. 82(m 2H) 2. 96(m 2H) 3. 79( f 2H)k
Step 1. 5,5-dimethyl-7-oxabicyclo[4.1.0]heptan-2-one

A

A solution of 4,4-dimethyl-cyclohex-2-enone (32.0 g, 0.26 mol) and 30% hydrogen
20 peroxide (132 mL, 1.29 mol) in methanol (250 mL) was treated dropwise with a 2%

sodium hydroxide solution (70 mL, 0.035 mol) keeping the reaction temperature around

0°C. The mixture was allowed to stay at 4°C for 20 hours and was then diluted with

water (400 mL) and extracted with diethyl ether (250 mL x 4).

The extracts were collected, washed with 5% NayS,0s5 solution, with brine, dried on
25  NaySO; and concentrated under reduced pressure. The residue was purified by

distillation under vacuum to obtain the title compound (27.6 g, 76.4% yield) as an oil.



4.28 (q, J 7.07 Hz, 2 H 4.78 (t, J 5.25 Hz, OH) 4.88

WD 2004/ 104007 PCT/ EP2004/ 050612 93 (t, J 5.73 Hz, 2
wo200818607m 1 H 7.29 (m YH) 7.65 m 2 H 8.BOI/ER2004050612

9.44 s, 1 BO04- XOO MDO( C06)%0DOL 1H NWVR (400 MHz,

DVSO-d6) 8 ppm 1.12 (t, 3 H J=7.07 Hz) 1.33 (t, 3 H,

J=7.07 Hz) 2290 (m 2 H 3.03 (m 2 H 4.07 (q, 2 H,

J=7.07 Hz) 4.31 (q, 2 H J:;=7.07 Hz) 5.73 (s, 2 H)

7.010 (m 1 H 7.3l (m 2H 7.57 (m 2 HB8.44 (s, 1

9.49 s, 1 B04-XOO-MDO C08 -DO01 BO4-XQ0- MDO C09 - DOL

BO4-

W,WDNBO %@%gl{gp@cm i?-Qig ?@1‘%%1@% %HPN'\@%@%H 5 ) 3.20

2 H@®.102).(m 2 4.36 (g, J 7.07 Hz,2H)5.53

(q ‘]MHZ@@}EO i ?dﬁ}l@hé[ﬁé% 2 1?&5’«35) 7&;(1m1 |—|2 N§/R42

(400|\/Hz DVBO- d6) 6 ppm~l/30 (t, J 7.03, Hz, 3 H)

2.87 (m 2 H 2.98 (m, 4,29 (q, JrNO07 Hz, 2 H
5.85 (g, J 8.90 Hz, 2 H) §80-7.60 ( H  8.43 (s,
TI) 9.58 s, 1H. BO04- XQ0- Cll -DOL B3B- XCD- MDO COL

p%n A S\?%J%(O{):S g\g%%eec%)l- -OX]abi%;lcl% .6]ﬁgp(%an- -ohe %9 g(,:I q)38§ mmol) in

Hz , 3irpBardi (85 3D . viud (adudddola S3(tianSdH) 85% p&thssmm hydroxide (9.1 g, 138.4
(q.J7.07Hz, 2H) 4. 36(s, 3H) 7. 54(d, 8. 90  Hz, H) ~7.93
(dd mimop) gymeshangl (385 mljypt 80%17 tgrgperaturey Tebe 1pgxturg 1w3s kept at this

46te£[t>1§%ra&1r9 f&SZ()(lﬁyurslalﬁlﬁ%si% W&ﬂﬁﬂm 30 HBeeb 4RRer cooling,
Hz, 3Wp 20lnEiem wgmlgut@gfvpth Ay ’(w mLBH)d extragted (ith dietltyliegher (350 mL

Ui, € rd gl oy M oty oo, s

8. 44evaporated OtobBryhsss. Jl‘hb'l)crEiIbOnﬁ(%a]\/&&é Gekdn- 0P Iwithd hdiddRe (380 mlL),
3ﬁbogm7@me§%eggtgqusj} R 3%0& m@%észandk%ltered to remove the solid

Hz, 24 6rifd The Bifie H2¢ @\%p])ﬁ}edelgﬂ@%uﬁﬁQO @Bhin ﬁ@pure title compound
(9.8 g, 45.9% yield) as a pale yellow oil.
15 "HNMR (CDCl; 400 MHz) & ppm 1.23 (s, 6 H) 1.87 (t, 2 H) 2.61 (t, 2 H) 3.60 (s, 3 H)
5.57 (s, 1 H)
Step 3. Ethyl (3-methoxy=5,5-dimethyl-2-oxocyclohex-3-en-1-yl)(oxo0)acetate

—
\O»ié ~ O/iﬁ\(cooet
6 o

o}

A solution of 2-methoxy-4,4-dimethyl-cyclohex-2-enone (12.5 g, 81.1 mmol) and
20 diethyl oxalate (12.1 mL, 89.2 mmol) in ethyl ether was treated with a 1 M solution of

lithium bis(trimethylsilyl)amide in tetrahydrofuran under argon atmosphere. The

reaction was stirred at room temperature for 2 hours, poured into a 10% NaH,PO,

solution (500 mL) and extracted with diethyl ether (300 mL x 2). The organic exctracts

were washed with brine, dried on Na,SO, and evaporated to dryness. The crude material
25  was taken up with hexane, stirred and filtered to give the title compound (16.8 g, 81.5%

yield) as a yellow crystalline solid.

'H NMR (300 MHz, CHCl;-d) & ppm 1.15 (s, 6 H) 1.38 (t, 3 H) 2.77 (s, 2 H) 3.63 (s, 3

H)4.35(q, 2 H) 5.62 (s, 1 H).

Step 4. Ethyl 1,5,5-trimethyl-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate



BOO- XOO- M4 C03 - DOL B0O- XOO- MDO( C04) - DOL ' H NMVR (400
MHz, DMSO-d6) 6 ppm 1.32 (t, J=7.07 Hz, 3 H 2.76 (t,

wa200488100%z, 2 H) 2.94 (t, J=7.50 Hz, 2H) 3. 79PCT/BPRB4/050612

(m 2 H 4.30 (q, J=7.07 M4, 2 H 4.80 (t, J=5.79 Hz,
1 H 4.84 (t, J=5.97 Hz, 2 6.55s, 2H8. 19s, 1H

BOO- XOO- MD0 COS - DOL B0O- XOO- MDO( CO8) - DOL 1H NVR (400
MHz, DMBO-d6) 6 ppm 1.35 (t, J=7.07 Hz, 3 H 2.83 (t,
J=7.56 Hz, 2 H) 3.02 (t, J=7.3 8 Hz, 2 H) 4.3 6 (q,
J7.07 Hz, 2 H) 6.14 (s, 2 H) 7.44 (s,2H) 7.83 (d,

J=8.78 Hz, 2H) 7. 92-7. 99 2 8.25 s, 1
BOO- XOO- MDO( C09) - D01 1kNMR (400 Mz, O d6) 8 ppm
1.34 (t, WD 2004/ 104 EP2004/ 0 Sk J=7. 13

Hz, 31-1)2.80(t,J==7.500Hx 21)3.00(t, wN=%7.38

Hz, 2H) 3. 85(s, 3H) 4. 34(q, J=7. 11Hz,2 H) 6.10 (s, 2 H)

7. 03A( dolutlé®. d¥2 etz ABMmdkkxe).5,5- dmﬂatl@il-ZL'&mc?cl&e%CB 6rﬁl—ylb(oxo)acetate
H B0O- X00- MDO ClO DOL 1H N MHz, DVBO- d6) ppm

1. 34016150 g, $:061molpyin aget]pi)ac@h@g vgasjrag@pd,.@op\@swt a solution of
3.01

> 83m%fcll1y11}]}>hf %8(;& 9, 5%0’5')70409@?%615 %ss%gﬂeﬁl'i; adeill Qm%gs@m%). Afler 24 hours
BDO- mﬁoma@ma)neo@m mmummn((mm)wmmt@m d&@)er@iZ pprmder vigorous

344 mg @efe%él%pre?p{% gglt{rad al}]d_ \ya%n;d P_r&lth ‘ﬁafg‘b to obtain the title

;-

.01%
: Ochrﬁpouﬂd (1)307a, 57 604l diidld) dea’ybldw s81i@5, 1. 04 Hz, 114)

81 dt, J=7.99, 0.95 Hz, 1 r& 8.05 (td, J=7.74,

I{-&JME SQPMEZQQHFL@ d)P pam 5286, 6dBA42 ¢=3 138,43 (5.8 2.93 (5, 2
. 85 09yDO( C16) - D01 ' H NVR (400 Mz,
DI\/IS&IZ%)QIéS@Hr% @%ﬁyns H J = 7.07 Hz)(2. 82 and

30 01 ge_a_t 5. Ethyl G(hyd?oﬁﬁnd&ylem)aﬁ,s-(ﬂmeﬂlyﬂ-lﬂ-Qko=4,5§6,6-8etrahydro-1H-

Hz) , 7 46-7.60 (2m 5 H8.22s,1
BOO- 5?6‘61‘}\';15'3 'H NVR (400 MHz, DNVBO d6) 8 ppm

1.32 (t, 3 H, J :7.2 Hz) 2.76 and 2.96 (2t, 4 H J
= 7.31 Hz) 4.29 HO™
(q,2|3,J:7.20FE)6.09( OﬁﬂQSaZH% COOEt

N-—

/N N

O!—‘_\ICDOJI—\

A solution of ethyl 1,5,5-trimethyl-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate
(1.00 g, 4 mmol) in anhydrous ethyl formate (10 mL) was treated with sodium ethoxide
15  (0.54 g, 8 mmol) and refluxed for 3 hours. The mixture was cooled to room temperature
and poured into cold water (40 mL). The aqueous layer was washed with diethyl ether
(40 mL) to remove unreacted starting material, acidified with a 20% NaH;PO4 solution
and extracted with ethyl acetate (50 mL x 2). The organic extracts were collected, dried
on Na,SO4 and evaporated to dryness to obtain the title compound (0.88 g, 78.8% yield)
20 as abrown solid.
"H NMR (400 MHz, DMSO-ds) & ppm 1.21 (s, 6 H) 1.32 (t, 3 H) 2.87 (5, 2 H) 4.19 (s, 3
H) 4.30 (g, 2 H) 7.74 (s, 1 H) 14.00 (br, 1 H)
Example 16
Ethyl 8-amino-1-methyl-1H-pyrazolo [4,3-h]quinazoliné-3-carboxylate
25  [B00-X00-M00(C01)-D01]

N~N N—N/

) O ¥
A0 A Ny NH
o | —_— 0 |



mb5 8.19 s, 1H B00- X00- MDO(C20)-DOL 1H NWR (400 MHz,

DVMBO- d6) 8 ppm 1.32 (t, 3 H J 7.19 Hz) 2.09 (m 4 H)
w@283/104m7H) 4. 31 (q,2H,J 7.19 Hz) 5.88 PCT/EP2004/050612

(m 1H) 6. 67(bs, 2H) 8. 08(s, 1H)92 8.21 (s, 1

BOO- X00- MDO( C19) - DO1L 1H NMR (400 MHz, DMSO d6) 8 ppm

1.32 (t, J=7.07 Hz, 3 H 1.93 - 2.16 (m 4 H 2.24 -

2.43 (m b5H) 2.74 (t, J=7.62 Hz, 2 H 2.88 - 3.02 (m

4 H 431(q J=7.07 Hz, 2 H 5.48 - 5.69 (m 1H)

6.56 (s, 8.20 (s, 1H)BOOXOOI\/DOC21-

?ng%ﬂgb l}gﬂg’d g@??xolgzqk &%W@l%&o)ngm E}‘ Iﬁetgﬂm Lox0-4,5,6,7-

(s, @ﬁ@h)ydrozlﬂgndazgle ﬁgza{ngy}gtemerg disolved irg@( of ethanol and 3.90 g

i, gy S 11e a4 Py i i

- 5.Ph¢ $olutibnbwlstified af rdfthix&Fo2 02 hdurs1The solvent was then evaporated, the

?Sogg)é%l ue 1 jﬁs%@%d D(%.ln c%]lf[ﬂrogle@éée? gmlvgl%;]ﬂegwsl%dgger 8Tl?ep organic layer

J=7. \5@5 iﬂén déied 'di/erzalﬁlﬁczll(:)hs NL:SZ)45£hd|‘Boncgntrlé}ed3 Té rédiﬂuezwas triturated

ll:l)l) 8WI119 dl@glyl ath@eod SeEradot @hytem ‘rHtl 5(%0'@3111/l(%&a white solid).

o L3t QB s thysby asnaf 28 4007 iy 3 12 65095 .4 w42

E|Z32(q§.$7 o@Hﬂ)z 21)1@0((& 3 HY6=34 @8, mJggS g:$9|1§IZH9 2J==7 50

mA@os@ng io thzs Saenelm%os’lplsgn E’M@@Pm@@ yaj{ab batrmtgli guanidine

E\Ir'\:]R 46 ﬁ?gtg;\%%le gﬁ&!@gﬁ%@a&@uﬂm&e%ﬁa rbﬁortea 115%’()1% vk
41‘31!1eMH2H) 6.96 (m 2 H) 737(m2 H) 8.37 (s,

BOA4 Xm ?y MJ.) 3
G N R
(m| 214) 2.00 - 215(m @ q,
2.98 (t, J=7.87 14z,2H) |32 {E4.33G 31H3S g 187 (m, 2 H)
Hz,[2H) 5. 48-5. 66(m 7.77 (m, 2H) 8. 9(81H) 9(slH)

11 1) BOOZE0-ME(GYNN017. 21-|7HASNVIR #0A MHL DMSO-ds) & ppm 1.29 (1, J 7.07
Hz, 3 H) 2.84 (m, 2 H) 2.96 (m, 2 H) 4.27 (q, J 7.07
Hz, 2 H) 6.97 (m, 1 H) 7.30 (m, 1 H) 7.54 (m, 1 H)
7.97 (m, 1 H) 842 (s, 1 H) 9.74 (s, 1 H).

B07-X00-M00(C01)-DO1 "H NMR (400 MHz, DMSO-dg) § ppm 1.29 (t, J 7.07
Hz, 3 H) 2.85 (m, 2 H) 2.97 (m, 2 H) 4.28 (g, J 7.07
Hz, 2 H) 4.33 (s, 3 H) 7.28 (m, 1 H) 7.51 (m, 1 H)
7.89 (m, 2 H) 8.18 (bs, 1 H) 8.47 (s, 1 H) 9.88 (s, 1

H).
B08-X00-M00(C01)-D01
B09-X00-M00(C01)-DO01 "H NMR (400 MHz, DMSO-ds) & ppm 1.29 (t, J 7.07
Hz, 3 H) 2.21 (5, 3 H,) 2.45 (m, 2 H) 2.81 (m, 2 H)
2.95 (m, 2 H) 3.69 (m, 4 H) 4.26 (q, J 7.07 Hz, 2 H)
433 (s, 3 H) 6.65 (m, 1 H) 7.10 (m, 1 H) 7.19 (m, 1
) 7.21 (m, 1 H) 8.38 (s, 1 H) 9.31 (bs, 1 H).
B10-X00-M00(C01)-D01 'H NMR (400 MHz, DMSO-d¢) & ppm 1.34 (3,
J=7.19 Hz, 3 H) 2.25 (s, 3 H) 2.48 (m, 4 H) 2.84 (1,
J=7.74 Hz, 2 H) 2.99 (t, /=7.74 Hz, 2 H) 3.10 (m, 4
H) 4.32 (q, J/=7.19 Hz, 2 H) 4.36 (s, 3 H) 6.93 (4,
J=9.34 Hz, 2 H) 7.53 (d, J=9.34 Hz, 2 H) 8.37 (s, 1
H) 9.29 (s, 1 H)

B04-X00-M00(C02)-D01
B04-X00-M00(C04)-D01 'H NMR (400 MHz, DMSO-dg) & ppm 1.30 (t, J 7.07
Hz, 3 H) 2.82 (m, 2 H) 2.96 (m, 2 H) 3.79 (m, 2 H)
4.28 (q, J 7.07 Hz, 2 H) 4.78 (t, J 5.25 Hz, OH) 4.88




(dd,

J=8.60, 1.04 Hz, 2 H)

8.43 (s, 1 H) 9.45 (s, 1 H)

B10- X00- MD4( C15) - DOL 1H NVR (400 MHz, DMSO-d6) 6 ppm

wa202/1¢4007 3 H)
4.30 (q,
H 7.39 (m
1H
DMSO-d6) b ppm 1.31 (t,

2.26 (m 7

2 H 6.32 (s, 2

1
3

H 2.98 (m 6H) 3. 33PCTEPDOM)50612
Mg 6.70 (d, 2 H 7.33 (d, 2

H 7.47 (m 2 H 7.67 (m 3 H 842 (m
9.29 m1 B 10- X00- MOO(C15)-DOL "H NWVR (400 MHz,

H)

2.30(m 4H) 2. 52(m 5H) 2. 86(m 2H) 3. 07(m 4
H) 4. 33(q, 2H) 6. 03(s, 1H) 6. 88(d, 2H) 7. 39(m 1

H) 7
17

[ 3-
am
[ 4,
MD3
A's
6- [
, 6,

1.6
pi p
in

and
coo
and
fil
g,

PCT| E
1.3
8H)
7.5
8.4
t hi
t he
sto
enp
1,4
(tr
-4,

car

5I(m 21I1)7.65(m 5H) 8.
Step 8. Et hyI 8-{

8 (5. 31508, 430)%.05 di)1 BX2DDI(®, 2 H) 7.65
(m 2H)839(s H) 9,44 (bs, 1 H).

L ! I €
SR o1 s
B- h] qui nazol i ne- 3- carb
C01)-DO1] 1~ N'-j C
pl uti on of ethyl

di et hyl am no) net hyl e

f Eﬁb %ﬁi%@ §ppm 1.12 (1, 3 H,
A “; B%éf ?PS%HZ)ZW(mZH)
(9, 2 H,

J—707Hz)573(s 2H)70l m, 1H)731 (m, 2 H)
nk}7 qn.2 ) 8.44 (i K949 (bsed 1), 5

7B04-X0PAHQUEDS PRI ndaz

ol e- 3-carboxyl ate (0.50 g,

BobX00-MAD(C09)3DGH! or o

- 4- (4- net hyl -

EBO-XI00-MQOC1@HeOY| | - g

uani dine (0.48 g, 1.8 mmol)

aRby.X00M300COBEDYT T or meinj KEml@opas)) ms@ &6)35 PP 33 (¢, J 7.07

kept at this tenperat f o r
ing, the mixture Wasqm?31(HZ§’7(IB %g 2§2H ‘)l(iqq’H‘)I:;gZ
the resulting preC|p|t’% §E 974 (bs, 1 H).
=i ;."oi 10 '- 0L | ol P‘"-- ( TM'-” RS Sorn 130 (5, J 7.07
P2004/050612 96 1H ., u!:e d}’? g9 (¢ J7.07
B (m 9 H 2.75 (s, 2 1945 %fLéS félé ) 60 (3m, 5 H)
4 32(q, J7 Q7Hz 214)4 3 4;3 AL 9§6((bs,i§1)78|—|z 111)
7BOdXO0-MAN@1 B0z, 1l H) 8.01 (d. J2.44 Hz. 1 H)
ABBG&X00-MH)0O(E@0BEDP, 1 M By working according to
SBIBX00A00{Q9])-BOI by [t'BKNDIR (400 MIIEE TMBO-ds&pph 33 (t, J 7.07

boxylate [B 12 X00- I\/03

5 guani di ne derivativgz |3SH§12@5I(§1bj 3%2(ngal H) 2.93 (m, 8 H)
chiometric amounts of | P9t as iU Y APHAE & \eﬁﬁ 54 (d, J 8.90
oyed, the follow ng cofp J’qun?igg\gqﬁg ‘pg%g%@g 807 d, J
4-tri mathyl 8- { [4 (4 i@éfw ﬂ—IP@H@@ R

Sﬁg %! grﬂo%qﬁ) t:jl'rj(zfzél ﬂ)[

%%é% %\%sg_dﬁ) 5 ppm 1 33 (t,J 7.07
%‘?’j (m, 4 H) 2.94 (m, 8 H)
2 H) 4.38 (s, 3 H) 7.14 (d, J 8.90

Hz, 1 H) 7.53 (dd, J 8.72, 2.50 Hz, 1 H) 7.96 (d, J
2.44 Hz, 1 H) 8.44 (s, 1 F) 9.60 (s, 1 H)

B00-X00-M00(C00)-D01

"H NMR (400 MHz, DMSO-dg) § ppm 1.33 (t, J=7.2
Hz, 3 H) 2.78 (m, 2 H) 2.96 (m, 2 H) 4.31 (g, J=7.2
Hz, 2 H) 6.64 (m, 2 H) 8.19 (bs, 1 H)

B00-X00-M00(C03)-D01

B00-X00-M04(C03)-D01

B00-X00-M00(C04)-D01

"H NMR (400 MHz, DMSO-de) 5 ppm 1.32 (t,
J=7.07 Hz, 3 H) 2.76 (t, J=7.68 Hz, 2 H) 2.94 (t,
J=7.50 Hz, 2 H) 3.79 - 3.88 (m, 2 H) 4.30 (g, /~7.07
Hz, 2 H) 4.80 (t, J=5.79 Hz, 1 H) 4.84 (t, /~5.97 Hz,
2 H) 6.55 (5, 2 H) 8.19 (s, 1 H)

B00-X00-M00(C05)-D01

B00-X00-M00(C08)-D01

'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.35 (,
J=7.07 Hz, 3 H) 2.83 (t, /=7.56 Hz, 2 H) 3.02 (t,
J=7.38 Hz, 2 H) 4.36 (q, /=7.07 Hz, 2 H) 6.14 (s, 2
H) 7.44 (s, 2 H) 7.83 (d, /=8.78 Hz, 2 H) 7.92 - 7.99
(m, 2 H) 8.25 (s, 1 H)

B00-X00-M00(C09)-D01

"H NMR (400 MHz, DMSO-dg) § ppm 1.34 (1,




10 1H NWR (400 MHz, DVSO-d6) 8 ppm 1.33 (t, J 7.13 Hz,
3 H 1.34 (s, 6 H 2.24 (s, 3

woR@4464087 4H) 2. 75(s, 2H) 2. 84(t, J4. 63Hz, 4M4. 32( gpOTERdR4/@50612
H) 4.34(s,3 H 7.54 (d, J89#8 T47-,114) 7.93 (dd, J
8.84, 2.50 Hz, 1 H) 8.06 (d, J2.44 Hz, 1 H) 8.45 (s,
114) 9.78 (s, 1 H); Ethyl
8-anilino-1,4,4-trinethyl-4,5-di hydro-I| H pyrazol o

[4, 3-h] quinazoline-3- 15 carboxyl ate [ BO4- XOO M)3
(CO)-DO 1] 1H NWR (400 MHz, DMSO-d6) 8 ppm 1.33 (m
9 2. 74 (s,

6.98 (tt,
A7, 7.
2 (s,
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N
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r ah
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yl)
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H) 3. 03-3.15(m 414) 4. 3

J7.36, 1.077hs04,

- di hy
NVR (400 MHz, DVBO- d6)/8-
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1B0@ X002G0ML10=DOL H)
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m no-1, 4, 4-trnet hyl -
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NVR (400 MHz, DMSO- d6)
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(qaé’%%?ﬂ%d?)mi 1560R 1 H) 6.56 (s,
20fs, 9 ) 2.27 (s, 3 H
H 2.95 (t, J 4.63 Hz, 4 14)
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1B X00-MOUZ2 DHDEL. 39( S,

314) 7. 14(d, J8. 78Hz, 1

B00-X00-M00(C22)-D01

"H NMR (400 MHz, DMSO-dg) & ppm 1.32 (1,
J=7.07 Hz, 3 H) 1.74 - 2.06 (m, 4 H) 2.08 (s, 3 H)
2.73 - 2.78 (m, 2 H) 2.74 - 2.86 (m, 1 H) 2.94 (t,
J=7.62 Hz, 2 H) 3.28 - 3.36 (m, 1 H) 3.91 - 4.04 (m,
1 H) 4.30 (q, J=7.11 Hz, 2 H) 4.48 - 4.59 (m, 1 H)
5.78 - 5.97 (m, 1 H) 6.61 (s, 2 H) 8.20 (s, 1 H)

B00-X00-M00(C23)-D01

'"H NMR (400 MHz, DMSO-ds) & ppm 1.32 (4,
J=7.07 Hz, 3 H) 2.32 (s, 6 H) 2.76 (t, J=7.68 Hz, 2
H) 2.94 (t, J=7.50 Hz, 2 H) 3.34 (m, 2 H) 4.30 (q,
J=7.07 Hz, 2 H) 4.61 (m, 2 H) 6.55 (s, 2 H) 8.19 (s, 1
H)

B00-X00-M00(C24)-D01

'"H NMR (400 MHz, DMSO-ds) & ppm 1.32 (t,




H 7.52 (dd, J8.78, 2.44 Hz, 1 H) 7.98 (d, J2.44 Hz, 1
H 8.54 (s, 11-1) 9.63 (s, 11-1). By working

wa@ewendiopy to this nethodol ogy, and by taki ng PCt/BP2004/050612

account that when the guar¥sdi ne derivative is
avai |l abl e as a salt, stoichionetric anmounts of

pot assi um 15 carbonate were enpl oyed, the foll ow ng
compounds were prepared: Ethyl 1,5 5-trinmethyl-8-{
[ 4- (4- et hyl pi perazin-1-yl) - 3-
(trifluoromethyl)phenyl] am no}

-4, b=dihydro-TH pyrazol o [‘)L,WCHJ az29ldnne- 232(s 6 H) 2.76 (t,
car poxyl at e [ B12- X00- M2(|CR)es 811> g{ (404, 334 (m, 2

0-d6) 8 ppm 1.32 (m
.86 (1, 20 J4.51 Hz, #’4 &éf“‘( 6.55 (s, 2
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' ' Iﬂb&\’ﬂ@ & H) 9.14 s,

—™— 00 00
@A

3-h] quinazoline-3- caf
ABOOXONMQEO2))-DO] 1H HVRMRIEI00 Mz, mvmagﬁgpﬁnpm(t,

D (m 9 H) 2.93 (s, 2 HE7473Hz GH) U8Y- 186 iz, 2 &) 2.06-2.15 (m,
#4.38 (s, 3 H) 6.98 (tt|4Wy236.289Qh, 41)0sHE =18z, 2 H)

P (dd, J8.47, 7.50 Hz,| R539s, THF4.32(( dJ—7J15$126QH)154%4566(m
2 H 8.53 (s, 114) 9.57x{ 699170l Mi7.21 - 7.43 (m, 7 1) 7.59

S-trimethyl - 8-{ dd. /=8 60, 1.04 Hz, 2 H) 8.43 (s, 1 H) 9.45 (s, 1
4- et hyl pi perazin 1-y() enyf] z,2 H) (s, 1 H) (s, 1 H)
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D (s, 6 H 1.34 (t, J5AD74 %H}ﬁﬁ%(rzéﬁéﬂé(m H) 9.29
48(m 4H) 2. 91(s, 2H) 3 qunllﬂq}A 31 (g, J=7.19

——qr—

=T
TEnllyeders

DB - X98:MOXME) $)-001 ~ ( d, | HENMIO@4P8 MEz, HMSOSR) § ppm 1.31 (t, 3 H)
29 Hz, 2 H) 8.46 (s, |12.30) (18.430)2.52 (b, 1) 2.6 (1) 2 H) 3.07 (m, 4
5-trimet hyl - 8- am no- 4), 1By 418 hgd 2. 63)| 6:630() BHAP6.88 4d, 3-H1) 7.39 (m, 1
nazol i ne-3- 5 car boxyl jare7.5 BaR-2XA97. &E&ﬁ@ﬂ)s@@(sll]H)942 (s,
NVR (400 MHz, DMVBO-d6)| 8gppm 1.25 (s, 2 (t

[V RN

I
\‘

I3 Hz, 3 H) 2.86 (S, Z H 4.30 (q, J /U/HZ Z
H 4.35 (s, 3 H 6.61 (s, 2 H 829 (s, 1 H. Exarrple
19 Ethyl Example 17

8 (1sf%§ &t Xﬂthfl Z@P@&' {99?1-?(-(% ARk C%iairpg‘é@] e 9-
[ B9 1&riiﬁ&h§v9425-ﬁlﬂi§)drm11-i>yﬂﬂzﬁlo [46%2h] il iAol e-3-sarbosylatd [B13-X00-
suspensi on of 5.187 g (19 mmol) of

0j
et hyi"foé(%g)ﬁ] met hyl - 4, 5- di hydr o- 1H

pyrazol o[ 4, 3- h]qw nazol i ne 3-carhoxyl afe in dry

di met hyl f or mani d m wer e (_adlddd

1- acetyl - 4- pi peri 7—m:> 38 10
yl - 4-pi p %Hg OSHy

m., 128 mol) and N o
N-N k

A solution of ethyl 6-[(dimethylamino)methylene]-1,4,4-trimethyl-7-0x0-4,5,6,7-
tetrahydro-1H-indazole-3-carboxylate (0.50 g, 1.6 mmol) and N-[3-chloro-4-(4-methyl-
piperazin-1-yl)-phenyl]-guanidine (0.48 g, 1.8 mmol) in anhydrous dimethylformamide
10 was heated to 100°C and kept at this temperature for 37 hours. After cooling, the
mixture was diluted with water (50 mL) and the resulting precipitate was collected by

filtration and dried to give the title compound (0.72 g, 85% yield) as a yellow solid.



15 NaBH(QAc)3 (8.862 g, 42 mnol). After 18 hours,
NaOH 0. 33N (800 m., 264 mmol) was added dropwi se to

W0 b@4400ur e. The precipitate was filtered, waBCEEP2404/050612
water and dried in oven t®édryness to give 5.3 g (70
%vyield) of the title conmpound. 1H NWMR (400 MHz),
DMSO-d6) 6 ppm 1.34 (t, J 7.07 Hz, 3 H 1.47 (m 2 H
1.95 (m 2H)2.02(s, 3H)2.73(m 1H 277 (m 2
.H 3.17 (m H)383(m 1 H 3.95(m 1 H 20 4.30
(q J7.07 Hz, 2 431(m1H)433(s 3 H 7.14

above M%@ﬂ?ﬁg’ fﬁi}/[Fb % P ref’vg,riefgg?-lgg:(s, 3 H)3.33 (m,

Tabl RHYHI3L (G737 XDHzMDH] wxsr, BxHi) 720 (8, KBRS PO FYFST (dd, J 8.84, 2.50

1 70 Eﬁﬁgsﬁf@}&fg‘(éﬁ lz‘f)ﬁ)““lé 17*55?\‘?3 (5?)1 :g.‘lggm(t,él IJ_I)

7. 74B{/'|Z7vor@n dordid, (t(m‘hlg-m@hodﬂogﬂ and b takln into account that when the
q,J7 07Hz, 21 1) 4. 35(s, 314).7. 11 (d, J6. | 8. 22

(%, &uassbnwdenme dongvatiahle a3 AMRlY &@@chmzememmﬁ) of potassium

7y by By b o gt (1

3. 94E¢hyl 13,MEREbyI-3-QMe@-mEhyipER2a0H/1608B512 99 H)
frl gg(t%@h %”th@)qh&hylia@ngﬂ%z&h&% 1]%7 33 ﬁz; i%l]!q_pllnazohne-}

B27- a@go X0OMOFCOMDGHO00 MHz, DI\/ISO d6) 8 ppm
1.08 m5 132tJ::707Hz 3 M1.
eqn ’EHPBMIQ( Sgpm 3Byt 7793 r@z,sljyz:«&s@ quH)224 (s, 3

o SR A8 fE 3}972%@‘%*‘%ﬁ?wﬁgés%%%g%?’éﬁs‘ﬁ%%ﬂﬂs 3

1H I\NR7(54©@JI\8—128H£)I\ISED @63 (&), PiBrad12.32 Byt 1 H) 80644, J Hi4 H3, 1 H) 8.45
54 1.89 (d, J=12.80 Hz, 2 H) 1.96
(m 2‘%) k}é?(@%%llo%) 77(m(4l—|)2 94(t, J==7. 74H) Hz, 2

3. 66 114 - ’ 3-
3 03E€H§r’l 1 6}; A:;agulﬁﬁ 1,84 t:’m?etligﬁ Mdlhgg#%fg %@g 3agt§lmazolme 3

1-’H mbemd@tew X@Q/@@?c(@?l) Odm 1.31 (t, J=7.2 Hz, 3

gi ﬁ@ﬂ( gﬂoggv@mD@sggdé glpgél 33 (n% 9@ 4, il 9%2’(79%4 3f2( 92715 Hz, 2
H) , H)286(s3 1B 698 (1¥J236( 407, Jl=(74 Hz ,HZH) 23 Hjdd, 7843, 1.88 Hz, 2 H) 7.71
21 1@3%%&@%@%% %?)545;%?! 4 N%/RHZ ’40c7> K/ﬁz( "
DVEOrg)  S8-pR{i-rhedg1-piperamn-141)-phenylamino] -1,4,4-trimethyl-4,5-dihydro-1
20 H-pyrazolo[4,3-h]quinazeline-3-carboxylate [B10-X00-M03(C01)-D01]

'H NMR (400 MHz, DMSO-d) & ppm 1.33 (t, J=7.07 Hz, 3 H) 1.33 (s, 6 H) 2.27 (s, 3

H) 2.52 (m, 4 H) 2.71 (s, 2 H) 3.03 - 3.15 (m, 4 H) 4.32 (q, J/=7.07 Hz, 2 H) 4.33 (5, 3

H) 6.91 (d, J=9.02 Hz, 2 H) 7.53 (d, J/=9.02 Hz, 2 H) 8.35 (s, 1 H) 9.28 (s, 1 H);

Ethyl 8-amino-1,4,4-trimethyl-4,5-dihydre-1H-pyrazolo[4,3-h]quinazoline-3-
25  carboxylate [B00-X00-M03(C01)-D01]

"H NMR (400 MHz, DMSO-d) & ppm 1.32 (t, J=7.07 Hz, 3 H) 1.31 (s, 6 H) 2.64 (s, 2

H) 4.31 (q, /=7.07 Hz, 2 H) 4.33 (5, 3 H) 6.61 (s, 2 H) 8.18 (5, 1 H).

Example 18

Ethyl 8-{[3-chloro-4-(4-methylpiperazin-1-yl)phenyl]amino}-1,5,5-trimethyl-4,5-

30 dihydro-1H-pyrazolo[4,3-h]quinazeline-3-carboxylate [B13-X00-M02(C01)-D01]



Hz, 3 H; 1.45 (m 2 H; 1.90 (m 2 H);
2.31 (m 4 H,; 2.77(m 2 H,; 2.87(m 2

wodg04304081 M 4 H); 3.60 (m 2 H); 3.87
(g, J=7.2 Hz, 2 H); 4.33 (97 3 H,

7.1
8.23 s, 1H B73- X00- MDO( C09) - D01 1H NMR
DVSO-d6) 8 ppm 1.10 - 1.24 (m  414)
Hz, 3ML. 40- 1. 62(m 4H) 2. 83 (t, J=7.62
J=7.44 Hz, 2 H) 3.83 (s, 3 H) 3.85 - 3.
4.34 (q, J=7.15 Hz, 2H) 694 (s, 1 H

Hz, 2 H 7.46 (d,:d58.02-Hz H:8: 18 :
B73- X00- MDO( C10}
1.06 - 1.67 (m.
(t, J=7.68 Hz,
Hz, 2H) 3. 28- 3. 4
7 82 (d,J=8. 78Hz:2H) "™ :

(=, 3 A PO AR 485 ""‘w%@%ﬁwmhydro-m-

g ggmﬁhzg)lei}Zal@axﬁlﬁe (@d’%ng, B4Dﬁm(dl)( aanI? [?%%}61?20 t;%(l) “ethyl-piperazin-1-
- - m
7. 07y11lwhergfllpguaeldsﬂ? 34 mg, {1)587mpmel) ipanhydrpys c‘lmglyefarmamde (5 ml)

i') >8. B%g %T(%act)edzw% Bi%()gi(‘i ?&D%%ouré 7&%@'&%& 3he ﬂe%%tlo% Akl wad poured into

B91- b (§0 o[gred emmﬂmmgqhaoﬂam&q mDMSDr T ex@raptp were collected,

(oo piytsph 0 s o 5 B Sptl Bl Bty o rinied by o

2004 £Ek0rb R0 FrapksT 6@2&% ot bith ch@lﬂoﬁ?tﬁﬂ%ﬁ@nbmml 9:1 to give the pure
(C20)-DOL IH NVR (400 Mz, DVBO-d6) 8 ppm 1.29 - 1,35

(m tidaopmpogpd @48 MEP A% isld)- 66- 2. 17(m 814) 2. 72- 2. 86

7 Tk,
gﬁ) 5 g M 3(4;)9 1&%;9%855% 1233%(9 )42]2172(S ALY S 41 2926,
H) 42m2(9$(ﬂma£HHz1H)z4Bu(@,J3740¢H42414)4ﬁ9(s 3H) 7.14 (d, 78.78 Hz, 1

o7 W00 - T TR 400 M Rt 865 s Hlgp 110

1. 32B{ tworlibl according to this methodology, and by taking into account that when the

guanidine derivative is available as a salt, stoichiometric amounts of potassium
15 catbonate were employed, the following compounds were prepared:

Ethyl 1,5,5-trimethyl-8-{[4-(4-methylpiperazin-1-yl)-3-

(trifluoromethyl)phenyl]amino}-4,5-dihydro-1H-pyrazoele[4,3-h]quinazoline-3-

carboxylate [B12-X00-M02(C01)-D01]

"H NMR (400 MHz, DMSO-ds) & ppm 1.32 (m, 9 H) 2.27 (s, 3 H) 2.52 (m, 4 H) 2.86 (t,
20 J451Hz,4H)2.93 (s,2H)4.32(q,J7.15 Hz, 2 H) 4.37 (5, 3 H) 7.54 (d, J 8.66 Hz, 1

H) 7.93 (dd, J8.78,2.56 Hz, 1 H) 8.09 (d, /2.44 Hz, 1 H) 8.56 (s, 1 H) 9.81 (s, 1 H);

Ethyl 8-anilino-1,5,5-trimethyl-4,5-dihydre-1H-pyrazolo[4,3-h]quinazoline-3-

carboxylate [B04-X00-M02(C01)-D01]

"H NMR (400 MHz, DMSO-dg) 5 ppm 1.32 (m, 9 H) 2.93 (s, 2 H) 4.31 (g, J 7.15 Hz, 2
25  H)4.38 (s, 3 H) 6.98 (it, J 7.36, 1.07, 1.04 Hz, 1 H) 7.32 (dd, J 8.47, 7.50 Hz, 2 H) 7.72

(dd, J 8.60, 1.04 Hz, 2 H) 8.53 (5, 1 H) 9.57 (s, 1 H);

Ethyl 1,5,5-trimethyl-8-{[4-(4-methylpiperazin-1-yl)-phenyl]amineo}-4,5-dihydro-

1H-pyrazolo[4,3-h]quinazoline-3-carbexylate [B10-X00-M02(C01)-D01]



J=7.07) 2.09 (s, 3H 2.94 and 2.76 (2t, 4H, J=7.68)

3.18 (m 1H) 4.02 (m 111) 4.18 (m 1H) 4.30 (q, 2H,
wQ20040040bz) 4.56 (m 1H) 5.88 (m 1H) 7.13 (bsSPCIER2004/050612

8.24 (s, B91-XOO MDO(C22)-D®1 B73- XOO- MDO( C023) - DOL

1H NVR (400 MHz, DMSO-d6) 8 ppm 1.32 (t, J=7.07 Hz, 3

H 1.65 (m 6 H 1.94 (m 2 H 2.32 (s, 6 H) 2.73 (m

2 H 2.95(t, J 7.62 Hz, 2 H 3.34(m 2 H 4.17 (m

1 H 4.31 (q, J=7.03 Hz, 2 H 4.61 (m 2 H 8.20s,1

B73- XOO- MOQ( C024) - DOL 1H NMR. (400 MHz, DMSO-d6) 8 ppm

% %IH(NWS @60%2 hBMséIb&z)slBﬁél@m(s %1119134&4.147'1)7(1% H)m) 2.25 (s, 3

7. 62H)2.48 P,mH) H)a 917s,(2rkD) 2.094m 4 B 484 (0. 0=7.1031z2 H) . 3a)(s 3 H) 6.92

éﬁﬂ%@n@sﬁ% &Qﬁfg%@ij ot %%%?ﬁ’)&@g—l’d’s@’s

p p m Ethgvl.l Sﬁrtrﬁnéﬂllyl-s-aﬁi’n(( 4,5-dikytiro-1 Hpyrazdlbj4, 3 hifhinazoline-3-
2 TR xonaontep B3, 16(m 114 3,83 (m 1

;
. 2} B[00 s RO pepollt I & 6 ¥ 132G L s B 3 1 286 .2

( CO H) 4.B0(q] JAHONKE, ZHOOSM(ZS H)lﬂﬂ(@iﬁa H380pis, 1193 (t,

J=7.07 Hz,3H)133(s ft. J=7.14 Hz, 3

H 1.43 (m 2 H 1.95 (dd, ?—i—?ﬂéﬁ—zmm 2 H)

2. 67E(h§l szl-ab&ty%p g&lﬂm4 gl)zhl)un% ﬁ&eﬂm-ﬂs dﬁxy&o%éag}az&om,s-

4.0 ;
'1_334hlaglnaaolme-3-va11m§ylﬂq£{1325 09- wx @dDQ/b]s (COL) - DOl

114 NMVR (400 NHz, DVBO-d6) S ppml 31 (s, 6
(tJ713Nf 1.55 (m 4 H 1,70 (m
(m 2H) 4.17 tm—% H 4.31
Hz, 2H) 4. 5 '§H) o)=7.19 Hz, 114)

B92- xoovvos(ccn)/ NI\/R(4OO MHz,
1.32 (t, J=7.07 Hz,3 1.31 (s, 6 H 1,
1.96 (m 2 H 2.65 (s, 2 H 3.18 (m 2 H
H)401(m1H)431(q,J703 A

) Ssension of 5187 .
pension” of 5.187 g (19 mmol) of ethyl 8-amino-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxylate in dry dimethylformamide (120 mL), were
added 1-acetyl-4-piperidone (4.7 mL, 38 mmol), CF3COOH (10 mL, 128 mmol) and
15 NaBH(OAc); (8.862 g, 42 mmol). After 18 hours, NaOH 0.33N (800 mL, 264 mmol)
was added dropwise to the mixture. The precipitate was filtered, washed with water and
dried in oven to dryness to give 5.3 g (70 % yield) of the title compound.
'H NMR (400 MHz), DMSO-ds) & ppm 1.34 (t, J 7.07 Hz, 3 H) 1.47 (m, 2 H) 1.95 (m,
2 H)2.02(s,3H)2.73 (m, 1 H) 2.77 (m, 2 H) 3.17 (m, 1 H) 3.83 (m, 1 H) 3.95 (m, 1 H)
20 4.30(q,J7.07Hz,2H)4.31 (m, 1 H)4.33 (s,3 H) 7.14 (m, 1 H) 8.24 (s, 1 H)
By working according to.the above method the following compounds were prepared:
Table VIII

B73-X00-MO0(C01)-D01 | TH NMR (400 MHz, DMSO-ds) & ppm 1.32 (t, J 7.13
Hz, 3 H) 1.54 (m, 4 H) 1.70 (m, 2 H) 1.94 (m, 2 H)
2.77 (m, 2 H) 2.94 (, J 7.74 Hz, 2 H) 4.17 (m, 1 H)
4.30 (g, J 7.07 Hz, 2 H) 4.35 (s, 3 H) 7.11 (d, J 6.34
Hz, 1 H) 8.22 (s, 1 F)

B89-X00-M00(C01)-DO1 | 'H NMR (400 MHz, DMSO-ds) § ppm 1.20 (t, J 7.07
Hz, 3 H) 1.32 (t, J 7.13 Hz, 3 H) 1.41 (m, 2 H) 1.92
(dd, J 12.62, 2.99 Tz, 2 H) 2.89 (m, 6 H) 3.94 (m, 3
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ch r% Mdﬂ%wq@ WMSQids) & avgel-32 (¢, J=7.2
pHrah B); 14y (g, 20M); dr¥dus 2 Me2d9 (n, 3 H);

RIS (04 & G1)IVEAZ 7 (0B, @6Y7(18, bl 2.94 (m, 2

PHYS. (56m, 4 W, 3309, (25H); 3.8Hm, 1 H); 4.30

41,347.03]z, 3 1)) 48354, {H), 7113Hps, 1 H); 8.23

8- hy
qui n

XY o0-MUBLd0Y)-1F015- d

azol i ne- 3- car boxyl af

(s, 1 H) 3
- 1.10-1.24 (m,
%%z(mAH)Z.% ‘

F’H‘F’J’l\@R' (AbVIBZOMEd-
g ﬁ)@@@(%@% YO0k
(t, J=7.62 Hz, 2 H) 3.03 (t, J=7.44 Hz, 2 H) 3.83 (s, 3
H) 3.85 - 3.87 (m, 1 H) 4.34 (g, J=7.15 Hz, 2 H) 6.94

(s, 1 H) 7.05 (d, /=8.90 Hz, 2 H) 7.46 (d, J=9.02 Hz, 2
H) 8.18 (s, 1 H)

B73-X00-M00(C10)-D01

"H NMR (400 MHz, DMSO-ds) § ppm 1.06 - 1.67 (m,
8 ) 1.34 (t, J=7.13 Hz, 3 H) 2.85 (t, /~7.68 Hz, 2 H)
3.03 (t, J=7.68 Hz, 2 H) 3.28 - 3.44 (m, 1 H) 4.35 (q,
J=7.07 Hz, 2 H) 6.93 (s, 1 H) 7.82 (d, /=8.78 Hz, 2 H)
8.04 (d, J=8.66 Hz, 2 H) 8.22 (s, 1 H)

B73-X00-M00(C08)-D01

'H NMR (400 MHz, DMSO-ds) & ppm 1.05 - 1.54 (m,
8 1) 1.34 (t, J=7.13 Hz, 3 H) 2.85 (t, J=7.62 Hz, 2 H)
3.03 (t, J=7.44 Hz, 2 H) 3.25 - 3.42 (m, 1 H) 4.30 -
4.41 (m, J=7.07,7.07,7.07 Hz, 2 H) 6.87 (s, 1 H) 7.48
(s, 2 H) 7.79 (d, J=8.78 Hz, 2 H) 7.95 (d, /=8.78 Hz, 2
H) 8.22 (s, 1 H)

B73-X00-M00(C11)-D01

B73-X00-M00-(C19)-D01

B91-X00-M00(C19)-DO01

"H NMR (400 MHz, DMSO-ds) 8 ppm 1.32 (t, 3 H, J
=7.08) 2.04 (s, 3 H) 2.75 and 2.94 (2t, 4 H, J =7.32)
4.31(q, 2 H,T=7.08)8.26 (5, 1 H)




W@200etbmony - | - met hyl

WD 2004/ 104007 PCT/ EP2004/ 050612 102 COOEt MON

COOEt HON/NNNN 1.5 g (5.2 mol) of ethyl

-4, 5-di hydr o- 1H pyr azol o[ 4, BET/EP2004/050612
h] qui nazol i ne- 3- car boxyl at @0wer e di ssolved in 90 niL of
acetonitrile and 1.6 g (10.6 nmml) of sodium i odide

and 1.5 nL of trinethylsilylchloride were added. After

a day 5 under stirring and nitrogen atnosphere at room
tenperature the solvent was evaporated, the residue

redi ssolved with a m xture dichl oronet hane/ net hanol

41 1 [ops-weeMesh (W2DbPDB1 S ATmNaR 4%@%91»{556 nPi 29 1.35 (m,
Na2§203. The organic |ayen HPES rrlegg(ﬁlvg 8H)272-
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oxy} , 1 480 MHz, DMSO-dg) & ppm 1.32 (4, 3H,
qui nazol i ne- 3 car boxyl at ¢ JF¥B8H- 03B (s, MID (294 peddR. 70 (2t,GHH, J=7.68)
0 0ONO HON CF3 N NN 01 3/IR (M, 0H) 4.025nf).160 491 § @o,119) 4.30 (g, 2H,
nmmol|) of et hyl J7=7.07 Hz) 4.56 (m, 1H) 5.88 (m, 1H) 7.13 (bs, 1H)
8- hy|dr oxy- | - net hyl - 4, 5- di BydnQ-1Hyt+ pyr azol of 4, 3-

h] quimazrbo-MocscEABEXYl ate and 0. 31 nlL (2.I9 mmol) of
triethylam ne wereé dissal \/pd in 60 M of

di chjl BfowBe-HAECeaR- DAL 1 3d NMR (400nEkzs DMSO-29 @ ppnn&A2 (t, J~7.07

0.72
The
cony

m. (2.19 nmmol) of f{
reacti on was stirred
to room t enperature,

Hzf Bil) hehydy 638 We4 émaddBd2.32 (s, 6 H)
aviar(ni, GHI) 288 (AUl 706%Hz2D H) 6.34 (m, 2 H)
aashed i 4.3 agueDo3 FXaRBI8L61 (m, 2 H)

dri ed over Na2SO4 and e 3poratieyy to dryness. The

r esi (OB -Xee-Mao(Eor MEfN = ‘
t he | product cc()l | eCt ed by HfZ]th%ﬂaf 59 EMﬁga‘b ng%g(t(gg%
(67% vyield) of thetltle E{\l}i{-azg J762HZ2H),
DVSQ- d6) 8 ppm 1.33 (t, ipl) 54 (m, 2 H) |
4.28 (s, 3 H 4.32 (q, 2 Y
25 varmml A 292 [+ Inl\:! 8 [

[[1-(t BFXQQIWG%%}) pyrr oI i din-3-yl]

am NOgg1IX0&MOA(CH)DET NY T N‘Mk ﬁﬁfﬂa 23]

qui nazol i ne- 3- éar goxyl at e ,ij(y% ,%L/ﬁfo;%% p) %1(1(3’31}?)
2004 104007 PCT/ EP2004/ 05 %%%s 3&3)%% 2 H) 276 (m, 1 H) 3.16 (m, 1 H)

3.83 (m, 1 H) 3.95 (m, 1 H) 4.30 (m, 1 H) 431 (q,
J=7.03 Hz, 2 H) 4.32 (s, 3 H) 7.17 (s, 1 H) 8.24 (s, 1
H)

B89-X00-M03(C01)-D01

"H NMR (400 MHz, DMS0-ds) 8 ppm 1.23 (t, J=7.07
Hz, 3 H) 1.33 (s, 6 H) 1.35 (1, /=7.14 Hz, 3 H) 1.43
(m, 2 H) 1.95 (dd, J=12.43, 2.54 Hz, 2 H) 2.67 (s, 2
H) 2.98 (m, 2 H) 3.92 (m, 1 H) 3.99 (m, 2 H) 4.08 (q,
J=7.00 Hz, 2 H) 4.33 (q, /=7.10 Hz, 2 H) 434 (5, 3 H)
7.17(s, 1H) 8.25 (s, 1

B73-X00-M03(C01)-DO01

'H NMR (400 MHz, DMSO-dg) & ppm 1.31 (s, 6 H)
1.32 (t, J=7.13 Hz, 3 H) 1.55 (m, 4 H) 1.70 (m, 2 H)
1.94 (m, 2 H) 2.64 (5, 2 H) 4.17 (m, 1 H) 4.31 (q,
J=1.11 He, 2 H) 434 (s, 3 H) 7.12 (d, J/~7.19 Hz, 1 H)
8.21 (s, 1 H)

B92-X00-M03(C01)-D01

'H NMR (400 MHz, DMSO-ds) & ppm 1.32 (t, J=7.07
Hz, 3 H) 1.31 (s, 6 H) 1.46 (m, 2 H) 1.96 (m, 2 H)
2.65 (s, 2 H) 3.18 (m, 2 H) 3.62 (m, 1 H) 4.01 (m, 1
H) 4.31 (q, J=7.03 Hz, 2 H) 4.32 (s, 3 H) 4.40 (m, 1

H)7.18 (s, 1 H) 7.34 - 7.49 (m, 5 H) 8.23 (s, 1 H)




MO Il,, N~ COOEt i' HO--NCOOEt /NN/NN1.5¢g
(5.2 mol ) of ethyl
w@200t1iMony - | - net hyl - 4, 5- di hydr o- | H pyr azol o[ 4, BET/EP2004/050612

h] qui nazol i ne- 3- car boxyl at @0were di ssolved in 90 nL of
acetonitrile and 1.6 g (10.6 nmml) of sodium i odide
and 1.5 nL of trinethylsilylchloride were added. After

a day 5 under stirring and nitrogen atnosphere at
tenperature the solvent was evaporat ed,

room
the residue

redi ssolved with a m xture di chl oromet hane/ net hanol

471 [d-xeched(@eHD@A  ShtfhaiR 4@&9&&@#3)1\?{9&) 129 (s, 6 H)
Na2§208. The organic |ayef 3yqp d¥ i 6,08 301 (m, 2 H)
evaforated to dryness. Theg a §3d 2%9(&1 I 'ﬁ)387 (m, 1
;rr:granol leading 1.1 g of %ﬁ %Etg A§\03‘i—f’z,\ c{’:.},(s,szI)&.24(s 1 1)
4.29 (s, 3H) 7.87 (s 11111&-1?6?342111) 59@52 ) d°99 (m, 2 H)
22 Hthyl 1-methyl-8-{ [(12456|(m92&®e¥ o3/ (s 2 Mﬁ?u(r%zZH)SB (m, 1
oxy}|- 4, 5- di hydr o- | H pyr azB) &.3%4(s33 H) 430 (g, J/=7.03 2 H) 7.14 (4,
h] gui nazol i ne- 3- car boxy!| ade6.83BHE- XU 78 ((C0 B)-TIBL(1}, INH) 7.77 (m,
O OON-1 0 HO N CF3 SN2HH8N9s\MLHN N 0-\ 15 0.60 g

(2. 1B9mx0)-MHf5 et hyl "H NMR (400 MHz), DMSO-dg) 5 ppm 1.37 (m, 2 H)
8- hyldr oxy- | - net hyl - 4, 5-d m:&df(ﬁl-blﬁ)pz/0?(50|3<lﬁ)42$5 (m 1H)293 (m, 2
h] qyi nazol i ne- 3- car boxyl 3H§3Q‘?‘tm01?{])3 (%.2 1f1) 4.01 (m,
trigthylam ne were disso

di chl oronet hane and stirf ﬁa%q E?%% m, 7281965%9 1) 7.17
0.72 m. (2.19 mmol) of 1 I'C ar$ de wer e added

The reacti-or—was—stirredovernig "“.d aHowet—20—to

cone to roomtenperature, wa m&ﬁ—ﬁ% aqueous NaHCGCs,

dri egitgyer Na2Sg¥maReky- BB dih F;@rd:imq?@szoldr [ s-h]qumazohnc-s-
residue was triturat wi th_di ethyl ether/acetone and

t he cashowilate Mﬂ%ﬁ'w(’@?l?ﬂoﬂ} ation giving 0.60 g
(67%yield).of the title conpound. NMR (400 MHz,
DI\/SO)mlSS(tJ?lSHZé\ 09 (s, 4 H)

4.28 ( ) J7,11 H) .

55 oSl o Fa) t”%c?tht 9. J7.11 Hgeo - 6_&oEL
[1-(tert-bu oriiycarbonyl)pyrrol i din-3-yl4
amno%lrrethl-45d|hdroll-l- )

pyr az8l 8] @:B-mpelli ol nfel(dingciinBanipp meshylene]-1-methyl-7-0x0-4,5,6,7-
[ B9

PCT/

D

et

ol@% %@Qy%%&%%%%@qd 200.mL of aeetonitile and 17.4

COOEt (M-NmEODEsf methyhsourea sulfate and 10.0 g (72.4 mmol) of potassium carbonate

were added. The reaction mixture was stirred at reflux for 16 hours. The solvent was

10

15

then evaporated, the residue redissolved with dichloromethane and washed with water.

The organic layer was dried
chromatography on a silica gel
obtained (86% yield).

over anhydrous Na,SO; and concentrated. After a

column (eluant dichloromethane) 1.7 g of product were

'H NMR (400 MHz, DMSO-d¢) & ppm 1.33 (t, J 7.07 Hz, 3 H) 2.98 (m, 4 H) 3.97 (s, 3
H) 4.31 (q, J 7.07 Hz, 2 H) 4.34 (s, 3 H) 8.54 (s, 1 H).

Ethyl

Example 21

8-hydroxy-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-

carboxylate [B00-X03-M00(C01)-D01]




~H /NNNNTo a solution of 1.5 g (3.7 mmol) of
ethyl 1-nmethyl-8-{[(trifluoronethyl)sulfonyl]oxy}-
wa 2@4dodoydr o- | H pyrazol o[ 4, 3- h] qui nazol i ne- 3- CBCHBRDH050612
e in 150 nL of anhydrous dVdoxane, 756 ng (4.1 mmol)
of tert-butyl 3-am nopyrrolidine-I-carboxylate were 5
added. The reaction m xture was stirred at room
tenperature overni ght. The solvent was then renoved
under reduced pressure, the residue redissolved with
di chl oronet hane and washed with water. The organic
| ayer was dried over sodium sul fate and _evapor at ed.
eyeld) of the title c rfp ch was
ltration aftemtrjt Wi
di et gb&t) TOOMR (400 MO DVBO- 3 6)/ Egﬁﬁh 32
(t, J7O7HzN—H) 1.38 - 1.44 (m 911N"Mp 81 - 1.99
(m 111) 2.09 - 2.23 (m1H2.79(t,J 7.68 Hz, 2 H 2.95

gﬁ? 80(# I_ﬁmgplgbzots ' %tﬁ)flll %ﬂ%% og{{/_n])l -lﬁetggll-{l %-ﬁglly%%’?l}k@yrazolo 4,3~
(s H]qtdnagblié-3(carbokylde Weral digolved n 9DUAL eﬂrabethsmﬁwe the 1.6 g (10.6
sul t%?r{gﬁaafge %g{j}%rgid\é %gla\ief m}_;ho% tIn?alxetlhg)rigﬂ)r)lghlonde were added1 5After a day
85 [ (dndee Et?riﬁh@ Hihd ﬁ{rbgénrhh%oéﬂhh%@t Pk 3 HJXJ: fh‘é sérvgﬁth%g evaporated,

0- 1H pyrazol 0 [ 4, 3- h] qui nazol i ne- 3- car boxyl
[ BOSthxGxsidve ¢ d&m e@ith amxwmh hao:@mwme/nm@a@ley 1 gndowashed with a

| d bl bty S0 o s s

7. 683%&;«)ra&d3@ dfyiessSTh re?,’ldﬁéic@m’alhﬁed-ﬁromaﬁetﬁa@ lekBing 1.1 g of the title
114) . ; @g am no-i-nethyl -1 H pyrazol o[ 4, 3- h]
qui n%f’i’?ﬁq n@@ t¥Floxam de [ BOO- XOO- MDO( COL) - DO3] 0O
N TENRR. [ Py
WV s o Aol N b 9l e m A 431 (@,

-- N WD 2004/ 1040607
et hy7.07 Hz, 2 H) 4.29 (s, 3 H) 7.87 (5, | H) 11.70 (s, 1 H).

8-am no-1|-net hyl -1 H pyrazol o 3- i nazol i ne- 3-carbo
xylate (9.16 nmol) were di SM 40 nL of
met thh(yl 4anefhy198-{[<dtrifmdirwnémwaﬂfdi91]aiyq ﬁsldmydrMH-%yrazolom ,3-

NI H4 0/ m was_ mai ntained at 6
unde“ qgma.zv 5 avlatsJB%-ﬁQé NOHERADOHS ¢ hen
evapor at ed.t o~dryness, the residue redissolved with 5
di chl or offet h antgwashed with water. ®heod)ga 0
| ayer S ovér Na2SO4 and CF(S*O SNTNA

N-N G OTN N- O\

7/ 7/

15
0.60 g (2.19 mmol) of ethyl 8-hydroxy-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxylate and 0.31 mL (2.19 mmol) of triethylamine were dissolved
in 60 mL of dichloromethane and stirred for 5 hours at —78°C; then, 0.72 mL (2.19
mmol) of triflic anhydride were added. The reaction was stirred overnight and allowed

20 to come to room temperature, washed with aqueous NaHCQO;, dried over Na,SO4 and
evaporated to dryness. The residue was triturated with diethyl ether/acetone and the
product collected by filtration giving 0.60 g (67% yield) of the title compound.
"H NMR (400 MHz, DMSO-dg) 6 ppm 1.33 (1, J 7.13 Hz, 3 H) 3.09 (s,4H)4.28 (s, 3
H) 4.32 (q,J7.11 Hz, 2 H) 8.86 (s, 1 H).

25 Example 23
Ethyl 8-{[1-(tert-butoxycarbonyl)pyrrolidin-3-ylJamino}-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxylate [B97-X00-M00(C01)-D01]



evaporated. The crude was triturated with diethyl
et her and the product collected by filtration (50 %
wQ@ 2@kdd)4001H NVR (400 MHz, DMSO d6) 8 ppm 2. 68 BCHER2080050612
(2m 4 H) 4.28 (s, 3 H 6.3B (bs, 2 H) 7.13-7.42 (bs,
2 H 8.15 (s, 1 H. 10 By working according to this
nmet hod, the foll ow ng conpounds were prepared: Table
| X BO4- X00- MDO( CO1) - DO3 1H NMR (400 MHz, DMSO- d6) 8
ppm2.79 (m 2 H 2.96 (m 2 H 4.31 (s, 3 H 6.94
(m 1 H 7.22 (bs, 1 H 7.28 (m 2 H 7.68 (m 2 H)
8.88 (s, 1 H 9.48 s, 1H B06-X00- MO 1)- D03 1H NMWR

(400 MHa# d6) 8 ppm2.81 (m .97 (m 2 H)
4.33 (s, .97 (m 1—H)—4—2 Todder( DS, 1
' s PODB! (m 1 1y "9 4 (sNgﬁ‘ng%s s 1
H) . BO7- X00- C01)- D03 1H NI\/R (400 MAZ, \DVBO d6) 8

ppm281(t J 7.68 Hz, 2 H 2.98 (t, J 7.74 Hz, 2 H)
3 4 )
o1 §s, 35?4 1&11310% 48, eﬂ#rl H)g. %et%@xJ}( @Qnetﬂyl-& Sa@ihﬁ?oﬂﬁ ]())yrazolo[4 )3
(d h]qtanmlmw-carboxyﬂate avere dsssqlgemsl 80 11:149’:‘ getgrgirile au) 1.6 g (10.6

B09- X00x O Q- d6

5 731131813%)“@ 8% %g’ en 1. ’\%‘(og %Q{F%l’sﬂ%n% %%tg (aﬁ]RJHl After a day
g)l Oﬁ;(dggr s'\tllgrcl)ﬂé)c%dldfiﬂhogbn H}_rlncﬁthNg&e @srooih @mﬁ&aﬁlre the b'l)lvent was evaporated,
2.6 4th? gemdge F‘Bdlssczlvc;cbvm} 9 FIBIW?H?%W]&H’IQ@G( gle@pﬁcg 4812%41\@shed with a
H) 7saﬁ§até(p §que$u§'§oh¥tlo4llof( Sg%) the éx 1c(lﬁ¥<leravd'|)dr§d fer NaySO4 and
(s (bs B36- X00-

D[\/B@Va@gra‘@d pcpduygesgsT Herresigue ¢qyst@1 19@1 from n;zetlpapolq]eg@ng 4.1 ggof the title

84 7.06 1 7.34
1 H) 03“.?’2&’?%7%"%61 7. grzn s, 1H)8 34 s, |(m9 34H2c, 1H. (m
ﬁ04 ! gllcmmz mzsoids)l\s\@rﬁ 460 (Ywz, 07%@]@?@%856(11%@?{)431 (q,J

" %, 5480 4 2515, HyT 87 (e LA LA0 631 e (i 2 1
4o (s, I H 9.21 s, | BO4pX9R,MOB( C04)-D03 1H NMVR
(400 Mz, DMBO- d6) 6 ppm 2. 78 (T 7.68 Hz, 211 2.96
t , J7EthgHz , 2-mBetBE-§-JGirfnovemabylsufoagl)axy}-4,5-dihydro-1H-pyrazolo[4,3-

PCT/ B a3 2h0R% & boxylate [B66-X03-M00(C01)-DO01]

0
HO” "N™ ¢ CF/J\ &

) p
N-N 97\ N-N O\

/ 7

15
0.60 g (2.19 mmol) of ethyl 8-hydroxy-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-

h]quinazoline-3-carboxylate and 0.31 mL (2.19 mmol) of triethylamine were dissolved
in 60 mL of dichloromethane and stirred for 5 hours at —78°C; then, 0.72 mL (2.19
mmol) of triflic anhydride were added. The reaction was stirred overnight and allowed
20 to come to room temperature, washed with aqueous NaHCO3, dried over Na,SO4 and
evaporated to dryness. The residue was triturated with diethyl ether/acetone and the
product collected by filtration giving 0.60 g (67% yield) of the title compound.
'H NMR (400 MHz, DMSO-ds) 6 ppm 1.33 (t,.J 7.13 Hz, 3 H) 3.09 (s, 4 H) 4.28 (s, 3
H)432 (q, J7.11 Hz, 2 H) 8.86 (s, 1 H).
25 Example 23
Ethyl 8-{[1-(tert-butoxycarbonyl)pyrrolidin-3-yljamine}-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxylate [B97-X00-M00(C01)-D01]



106 Hz, 2H)4.78 (t,J5.49Hz, 1 H 4.84 K-79 -Hz,
2H) 6.94(t,J7.38Hz, 1H) 7.23 (s, 1 H 7.28 (m 2 H)

wQ 2003104997 1 H) 7.67 (d, J 7.68 Hz, 2 H) 8.37 (BCT/LP2004/050612
HO. 42s, 1 B04- X00- MOO( CO7) -DB8 ' H NVR (400 MHz,
DMSO-d6) S ppm2.98 (m 4 H) 5.47 (s, 2 H 6.97 (t,
J7.32 Hz, 1 H 7.31 (t, 4 H 7.49 (s, 1 H 7.65 (t, J
7.68 Hz, 3 H 8.41 (s, 1 H 9.48 (s, 1 H B04-X00- MO
C08 -D03 B04- X00- MOO C09 -D0O3 BO04- X00- MO C10 - D03
BO4- X00- MDO( CO5) - DO3 1H NWR (400 MHz, DWVSO-d6) S ppm
2.86 (m 2 H 2.92 (m 2 H 5.44 (g, J 9.02, 2 H

6.90 (m 1 H 7.24 (m 2 H 7.80 3H)793(bsl

H 8.40 (s, 1 H 9.72 s, 1 B04- X00- cos) D03 "H

NVR (400 MHz 6) S ppm2.83 (m

H)5750(qo . 2 H 6.97 (m 1 7|28

H) ﬁ*g, Q6 dBEt2 H—8=42 COOEt
(bs 1) 504-X00-H0F 11 -D03 BO4- X00- MDO(D00) -

NVR (400 MHz, DV5S'a¥) S ppm2.86 (m 2 H) 3.03 £iny

2 H 6.95(m 1H 7.30 (m 3 H 7.51 (bs, 1 H 7.89
(m 'Po &yolBticiDof{1sy g 3. HmuBolN6f dtind , 1-thethlyl-8-{UtriiBiomymethyljpulfonyljoxy} -

2. 27 dimvanf opbisg s Phiplol gt inogy i L ol b anhyarons

|'|) 7d13}7an631756 mg") (4. fofdlp.of 1tefﬂ)bu7yl5§-a£n§ho Jrrlidife- Hearbdxylate were
8.90, 2.44 H)808(d J2.56 Hz,

H) ad@eq, S;Th@ geacthxp.p@(tqn@ wgis fp;regﬁg.rg@g Iqmag@ff)ovmght he solvent was

D e e PR lCha oA e Al radtsslived with dicplorgmethane and

7 27w@@¢d W1th|)waf6r41711e((3'ganic lbyermeﬁ 3lrigdidyer sgdi8mA8lfat2 amdd,evaporated 1.2
c. 1 B2 a M E iy %Nﬁfi@d&éﬁ“ﬁ%@n Aeggration wit
( 400didthigleth¥/50O- d6) S ppm 0.79 (s, 3
10 'HNMR (400 MHz, DMSO-ds) § ppm 1.32 (1, J/=7.07 Hz, 3 H) 1.38 - 1.44 (i, 9 H)
1.81-1.99 (i, 1 H) 2.09 - 2.23 (m, 1 H) 2.79 (t, /~7.68 Hz, 2 H) 2.95 (t, /~7.80 Hz, 2
H) 3.13 - 3.66 (m, 4 H) 4.30 (q, /=7.07 Hz, 2 H) 4.32 - 441 (m, 1 H) 4.34 (5, 3 H) 7.40
(s, 1 H) 827 (5,1 H)
Analogously, but employing the suitable amino derivative, the following compounds
15  was prepared:
ethyl  8-[(1-benzylpyrrolidin-3-yl)amino]-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxylate [B98-X00-M00(C01)-D01]
'H NMR (400 MHz, DMSO-ds) 5 ppm 1.32 (t, 3 H, J 7.07 Hz) 2.21 and 1.79 (2m, 2 H)
2.51 and 2.69 (2m, 4 H) 2.93 and 2.74 (2t, 4 H, J 7.68 Hz) 4.30 (m, 5 H) 7.33 (m, 6 H)
20 8.23 (s, 1 H).
Example 24
8-amino-1-methyl-1H-pyrazolo[4,3-h]quinazeline-3-carboxamide
[B00-X00-M00(C01)-D03]



1.64 (m 2 H) 4.85 (m 2 H 6.67 (m 1 H 7.16-7.24

(m 37.25-7.42 (2 bs, 2 9.25 s, 1 H WO 2004/ 104007
WOODARERA004/ 050612 107 B0O4- X00- MDO( C21) - D03  1RET/BIRMR04/050612

(400 MHz, DMSO-d6) S ppm 1162 (dd,

J=11. 58, 4. 15147, 2H) 2. 01 -2.10(m 211)2.12- 2.23

(m2H) 2.80(t,J 7.56 Hz, 2H)2.88(d, J=11.10 Hz, 2 H)

2.98 (t, J=7.50 Hz, 2 H 3.52 (s, 2 H) 5.48 - 5.61

(m 1 H 6.99 - 7.07 (m 1 H 7.26 (s, 1H 7.27 -

7.39 (m 7 H 7.43 (s, 1 H 760(dd J 8.54, 1.10 Hz,

2 8. f%/l—é f ethyl- g gjcgmﬁﬁg-l ilne EE?QEZMHM %ﬂdmmghﬂelﬁcﬂbﬁylate (9.16

J 11 1951@&) vzerer)hzsojmedzmalg r(ﬂcnof mfthpnd, 4Qm{ 1 of dirpethylfarmagidepand 50 mL

1 4) 59 t‘j\fl—l@}({)aé ﬂmiw gh%T'ﬁ%tm% v%é}{é ?ﬁ;al%gd at 6; gém?er Stll‘t]}lg for a day.

8. 17Tlse, 19dlvB0- wak0 - th®O ( &bPPratad3 t6 Hifyiwkrs( 4B0 bddidue redissolved with

Py 2o prpaelipne g Fpshel ot fenh, Thy ereasic sy w drjedsgyer NasSO4 and
(M &apbratbd 3Ph2B&hdd Wil thikPated with detBA etBerl and- tﬁ@p@odﬁct collected by
BO4- X0 -.|vo4§4 1)-D03 114 NWMR (400 ., DVSO- d6)

2. 83filgetion ($ %B@ld)iz 2H) 3. 00(t, J7. 62Hz, 214) 4. 34( s, 3 H)

¢ Syl sS4yt e okt 28 Ghmesoca

Hz, B)8132.40%bs,2 H)8.5 @11 03,

B73- X00, - I\/DO(COS) D03 114 NI\/R (400 MHz, DMSO-d6) S ppm

10 4By wgrkpgg aceoy Igtp.ghl&mgﬂlod the ﬁ@loyvmg oz)n};v)u@dsmr? prepared:
J7'fﬁblk‘? 2 H 2.98 (t, J=7.74 Hz, 2 H) 4.02 - 4.20

(m 5.81 (q, J=8.82 Hz, 2 H) 7.22 (d, J6.95 Hz,

1 H Bon-mo -M0O(GO12DD08, | 8| 5 NMR (404 MHEZ] DNIBE-d Y16 Bpm 2.79 (m, 2
MHz,| DMBO-d6) S ppm 1.41 +HL2D6 (n, ™ HH4B) (4,.38H) 6.92.(@] 1 H) 7.22
(m |2 H 2.73 (t, J=7.74 Hbs, QH)szz(rﬁ@HyNssznﬁ@msss(s 1 H)
214)(3.85 (t,J=6.10 Hz, 2H_‘)48€bs09Hj

(m 1 782

(m: "190‘6 Xeb Mo%&tﬁd;ﬂ)%(s ﬁb 1&102 811{) (x;ng

1 H) B8 X00- MOO( C21) - D03 ﬁ%% 9 . 1 8D

ppm|2. 71 AND 843 (s 1H)973 (bs, 1 ).
B07-X00-M00(C01)-D03 { NMR (400 MHz, DMSO-ds) & ppm 2.81 (1, J

7.68 Hz, 2 H) 2.98 (t, J 7.74 Hz, 2 H) 4.30 (s, 3 H)
7.24 (s, 1 H) 7.26 (dd, J 8.66, 0.85 Hz, 1 H) 7.4 (s,
1 H) 7.51 (t, J 7.93 Hz, 1 H) 7.90 (d, J 8.05 Hz, 1
H) 8.19 (s, 1 F) 8.45 (s, 1 H) 9.87 (s, 1 H)

B08-X00-M00(C01)-D03
B09-X00-M00(C01)-D03 TH NMR (400 MHz, DMSO-ds) 8 ppm 2.73 (m, 2
H) 2.97 (m, 2 H) 4.31 (s, 3 H) 6.58 (m, 1 H) 7.00-
7.40 (3m, 4 H) 8.37 (s, 1 F1) 9.32 (bs, 1 H).
B10-X00-M00(C01)-D03 TH NMR (400 MHz, DMSO-d5) & ppm 2.64 (s, 3 H)
2.76 (m, 2 H) 2.95 (m, 2 H) 4.29 (s, 3 H) 6.92 (m, 2
H) 7.23 (bs, 1 H) 7.41 (bs, 1 H) 7.54 (m, 2 H) 8.32
(s, 1 F) 9.27 (bs, 1 H).

B36-X00-M00(C01)-D03 'H NMR (400 MHz, DMSO-dg) & ppm 2.76 (m, 2
H) 2.95 (m, 2 H) 4.28 (s, 3 H) 5.95 (5, 2 H) 6.84 (m,
1 H) 7.06 (m, 1 H) 7.34 (m, 1 H) 7.22 (bs, 1 H) 7.42
(bs, 1 H) 8.34 (s, 1 H) 9.34 (bs, 1 H).
B04-X00-M00(C02)-D03 'H NMR (400 MHz, DMSO-dg) 5 ppm 1.77 (s, 9H)
2.72 (m, 2 H) 2.96 (m, 2 H) 7.02 (m, 1 H) 7.20-7.40
(m, 3 H) 7.65 (m, 1 H) 7.67 (m, 1 H) 8.40 (s, 1 H)
9.21 (bs, 1 H).

B04-X00-M00(C04)-D03 'H NMR (400 MHz, DMSO-ds) & ppm 2.78 (t, J
7.68 Hz, 2 H) 2.96 (t,J 7.74 Hz, 2 H) 3.83 (g, J 5.69




2.94 (2T, 4 H, J 7.80 Hz) 3.55 (s,
5.62 (m 1 H

7.25-7.36 (

2 H 4.15 (m 1 H)
m 5 H 7.23 and 7.39 (2s,

WQER®4208971 B97- X00- MDO( COL) - DO3 ' H NVR (400 M-CT/EP2004/050612

DMSO-d6) 5 ppm 2. 07 (s,

3

DMSO-d6) S ppm 1.4 (s, 914)06 1.8-2.2 (2m 2 H) 2.75

and 2.96 (2t, 4 H 3.2-3.7 (m 414) 4.2-4.4 (m 4 H)

7.38 (s, 114) 7.24 and 7.44 2s, 2 8.25 s, 11-1).

B98- X00- MDO( COL) - D03 114 NVR (400 MHz, DVSO-d6) S ppm

1.6-2.2 (m 2 H 2.72 (m 4 14) 2.94 (m 4 H 4.27

(s, 314) 4.32 m 1 H 33(m 6H)743(23 2 H

8. 21 (s, II-1). BIY5 XOU-N 33449%1(1433@8WJ579HZ

B T RO e
m .87 - 1. m

2.35 (q, J=7.07 Hz, 2 H) ik, 7 %Q%z H)837(Sl
d 1:11 24 (=Y lo] LN \VAG 2

Lob [HUBELT . iy et W g ﬁ%} % (0.3
4.30(s, 3 7.00 (d,

;D4z (g 1 8. ;Dl s, 1H (B7s-xb@9 (3 D163 ﬁ@e’hﬁﬂiﬁwﬁ mgad! s, 1 H)

MHz,| DMSO d6) 6 ppm 2. 72 iEhB8(sp180 (2t, 4 H 17.94 Hz)

4. 20 BOAXOD-MPOE08RD0M 1 H) 7.25 (s, 1 H 1.10 and

7. 35 B0AsX002MED(BORD03s, 1] H). BI91- X00- MDO( C19) - D03 1H

NVR | (BHa0xdd-kt00@N8Dd8) 6 ppm 2. 04 (s, 3 H)

2. 2_(Ei)43jtd)$Mb6 sﬁﬂoé 30( ﬂn&sddg)G Bm 286 (m, 2

H 110 and gﬁ (25 9 ,Zs.z iy 37508 880 o 1 1y

C22 |- D03 B73- xoo I\/DO(C22) %. B(EIMH)“O(“

J=7.{93)

11 1)\

7. 42
B73-
1. 4§
(m

BUARODHRHOSIDI3 4y g
X00- MDO( C20) - D03 1H |\
- 1.63 (m4H 1.66
1 H 2.72 (t, J=7.62

1z, D‘NfSO d;) § ppm 2.83 (m, 2
56&/@@@% Bz 6.97 (m, 1
7 0 (os.g5H) 7:56gm, 2 H) 8.42
d&)(t, J=7.68 Hz,

L

|Hp7.28 ( n’?
(5] TIp9;

3.08 - 3.39 (m 1H|)386-397(m 1 H 4.10 -

2 H
. 25

BO4AX00EMEP(CLIZD03 4. 4

2 (m 1 H 577 - 5.95 (m 1

4
H)
I H)

B0A8K{MOD(CH0)-D033 (S|,

"HLNMR (4063M;, DMYD-d8) §8pih$2.86 (m, 2
H) 3.03 (m, 2 H) 6.95 (m, 1 H) 7.30 (m, 3 H) 7.51
(bs, 1 H) 7.89 (m, 2 H) 8.40 (s, 1 H) 9.45 (bs, 1 H)
14.03 (bs, 1 H).

B12-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-dg) & ppm 2.27 (s, 3 H)
2.52 (m, 4 H) 2.90 (m, 8 H) 4.33 (s, 3 H) 7.27 (s, 1
H) 7.47 (s, 1 H) 7.53 (d, J 8.78 Hz, 1 H) 7.93 (dd, J
8.90, 2.44 Hz, 1 H) 8.08 (d, J 2.56 Hz, 1 H) 8.45 (s,
1H)9.76 (s, 1 H)

B13-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-ds) 5 ppm 2.26 (s, 3 H)
2.52 (m, 4 H) 2.92 (m, 8 /) 4.35 (s, 3 H) 7.14 (d, J
8.78 Hz, 1 H) 7.27 (s, 1 H) 7.47 (s, 1 H) 7.53 (dd,
J=8.78, 2.44 Hz, 1 H) 7.97 (d, /=2.56 Hz, 1 H) 8.42
(s, 1 1) 9.58 (s, 1 H)

B27-X00-M00(C03)-D03

B27-X00-M04(C03)-D03

'H NMR (400 MHz, DMSO-ds) & ppm 0.79 (s, 3 H)
1.64 (m, 2 H) 4.85 (m, 2 H) 6.67 (m, 1 H) 7.16-7.24

(m, 3 H) 7.25-7.42 (2 bs, 2 H) 9.25 (bs, 1 H).




8.22 (s, |. B73-X00-MO(CL6)-D03 1H NVR (400 MHz,

DVBO-d6) 6 ppm 1.03 - 1.64 (m 8 H) 2.80 (t, J=7.62
woi2904204097 3. 03 (t, J=7.62 Hz, 2 H 3.27 - 3. 3BCT/RP2024/050612

H 6.77 (s, 1 H 7.33 (s, 10H) 7.44 - 7.57 (m 7.61

(s, 1 H8.17 s, 1H B73- X00- MDO( C17) - D03 1H NMR (400 Mz,

DVBO-d6) 8 ppm 1.31 - 1.87 (m8H)2.76(1,J==7.68 Hz, 2

H 2.99 (t,J 7.62 Hz, 2 H) 3.99 (s,1 H 6.07 (s, 2 H

7.06 (d, J=7.44 Hz, 1H 7.13-7.35 m6 7.44 s, 1118.21

(s, 1H B73-X00- MDO(C09)-D03 'H NVR (400 Mz, DVBO- d6)

8 pHBok- ﬁ@b-Mobgéﬁ) oy 8 KM (400 MHZ, DS O5;) §9pfd)1.92 (dd,

3.07 (t, J —115 I—I72 1 2.10,(m, 2.H) 2.12 -

2H) 3. 21- 3. 44(m 1H) 3. 82(s, 92 21%% ks (d

7.04 (d, J=9.02 Hz, 2 H) .' 98(t szH)352(Sz

J=8.190 Hz, 2H)7.58(s, 1H) 8 o H By

B73-|X00- MDO( C10) - D03 ' H N iﬂg%ig (S%lg’g 60)(dd (s,

1.09 - 1.65 (m 8 2.8 8

(1, [1=7.68 H7( H)'z 25 4. 10Kz, 2 H8.4d (80 111943 (s, 1 H)

H) 7@9%@01\@0@21)150?0 (s}’ NMRmogma,DMse -3 ppm 1294 (4,

H g.03 (d, J=8.78 Hz, 2 BF1.95Hz 2H))2.10 - 2.33 (m, 4 H) 2.70 (1,

B73-|X00- MDO( C11) - D03 1H NNRT 0Bz, I0H) 2. SVBO=IE)6 Bz, g 3.55 (s, 2

1.0 - 1.65 (m 8H)2.82(t|B¥3462562,H) BD)GH1((E, 2JEV7.68- 7.43 (m,

Hz, | 2H) 3. 13- 3. 62(m 1H) 6. s 81k 13TY(s, 1H) 7. 58

(dd ,B}b )Zo(ﬁﬁmoec@@qnok 04 NMR'Q406 h@ﬁz (5MsO- m@851 (m, 4

(dt, .93, 0.91Hz, 1 H 29 é i, 4 w8 H) 6.95

(5, |18, 57 add, =4, b5, 1 0 ’2 and726(2s 2 H) 8.34

2004/ 104007 PCT/ EP2004/ 05DRT7, 7 4 iy

B XA MOACOT 1Y 2_82 Wu- h. u DMSORe) & b 2.83 (&

(1, 197.56 Hz, 2 H) 3.26 % (tg/gp2(Hz, 2434 5, 3

700 (5 1 H 7.44 (s 2| H)69264.0 éml 72¢(sdf(1h731(dd

J=8.166 Hz, 2 H) 7.93 (d, | J=8t1784 22%7@(2111(1157721(@

H EBxanple 25 1-nethyl - 8- | /=8.60,0.91 Hz, 2 H) 8.42 (s, 1 H) 9.51 (s, 1 H)

[ ( phéBms-¥aeMO0JGIH)AMB- 1H- piH dAGR ¢4G04VBEHD DMSO-dg) § ppm 1.42 - 1.78

qui nazol i ne- 3- car boxam de| (oh,BOE) X84 --NOGERLI DA8Lkt, W=7.74 Hz, 2

03] 00

H) 2.98 (t, J=7.74 Hz, 2 H) 4.02 - 420 (m, 1 H)
5.81 (q, J=8.82 Hz, 2 H) 7.22 (d, /=6.95 Hz, 1 H)
741 (s, 1 H) 7.45 (s, 1 H) 8.25 (s, 1 H)

B73-X00-M00(C04)-D03

H NMR (400 MHz, DMSO-dg) & ppm 1.41 - 1.77
(m, 6 H) 1.84 - 2.01 (m, 2 H) 2.73 (t, /~7.74 Hz, 2
H) 2.95 (t, J=7.56 Hz, 2 H) 3.85 (t, J=6.10 Hz, 2 H)
409 - 425 (m, 1 H) 4.73 - 4.90 (m, 1 H) 4.82 (,
J=6.16 Hz, 2 H) 7.04 (d, J=5.98 Hz, 1 H) 7.24 (s, 1
H) 7.43 (s, 1 H) 8.20 (s, 1 H)

B73-X00-M00(C21)-D03

"H NMR (400 MHz, DMSO-ds) & ppm 2.71 AND
2.94 (2T, 4 H, J 7.80 Hz) 3.55 (s, 2 H) 4.15 (n, 1 H)
5.62 (m, 1 H) 7.25-7.36 (m, 5 H) 7.23 and 7.39 (2s,
2 H) 8.20 (s, 1 HD.

B97-X00-M00(C01)-D03

'H NMR (400 MHz, DMSO-dg) 8 ppm 1.4 (s, 9H)
1.8-2.2 (2m, 2 H) 2.75 and 2.96 (2t, 4 H) 3.2-3.7 (m,
4T1)4.2-4.4 (m, 4 ) 738 (s, 1 H) 7.24 and 7.44
(2s, 2 H) 8.25 (s, 1 H).

B98-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-ds) & ppm 1.6-2.2 (m,
2 H) 2.72 (m, 4 H) 2.94 (m, 4 H) 4.27 (s, 3 H) 4.32
(m, 1 H) 7.33 (m, 6 H) 7.43 (2s, 2 H) 8.21 (s, 1 H).

B95-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-dg) & ppm 1.02 (1,
J=7.19 Hz, 3 H) 1.44 - 1.58 (m, 2 H) 1.87 - 1.94 (m,
2 H) 1.95 - 2.03 (m, 2 H) 2.35 (g, J=7.07 Hz, 2 H)

2.73 (1,J=7.56 Hz, 2 H) 2.89 (d, J~11.71 Hz, 2 H)
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w@2@aitenoe1 - met hyl - | H pyrazol o[ 4, 3- h] qui nazol i NPEBEP2004/050612
car boxam de were suspended1¥$ 20 nL of tetrahydrofuran
and 5 nL of pyridine and 0.42 nL (3.22 mmol) of
phenyl acetyl chl ori de were added. The reaction m xture
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51 H) a0 [EEFph0raddlis Q4 230)8.24 (s, 1
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03.08 4339 ipqLiHN3B61- BreE-(8, 1 H) 4.10 - 4.25
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021 3%0'%3 Mg
: @%%%%%1-1.87

g2 949
J=1.62 Hz,
G0t
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0. 4(

By3C800AP0ECA9)- 198 t he

?§ é|(d 1107 44 Hz,
ﬁiNhﬁRGKBﬁ@BudEMSO(k)ﬁpmnlOO 1.68
(m, 8 H) 2.79 (t, /=7.62 Hz, 2 H) 3.02 (t, J=7.62 Hz,
2 H)3.21-3.44 (m, 1 H) 3.82 (s, 3 H) 6.79 (d,
J=5.85 Hz, 1 H) 7.04 (d, J/=9.02 Hz, 2 H) 7.31 (s, 1
H) 7.46 (d, /=8.90 Hz, 2 H) 7.58 (s, 1 H) 8.16 (s, 1
H)

B73-X00-M00(C10)-D03

"H NMR (400 MHz, DMSO-dg) & ppm 1.05 - 1.65
(m, 8 H) 2.82 (1, J=7.62 Hz, 2 H) 3.03 (t, /=7.68 Hz,
2 H)3.25-3.44 (m, 1 H) 6.90 (s, 1 H) 7.42 (s, 1 H)
7.70 (s, 1 H) 7.84 (d, J/=8.66 Hz, 2 H) 8.03 (d,
J=8.78 Hz, 2 H) 8.21 (5, 1 H)

B73-X00-M00(C11)-D03

'H NMR (400 MHz, DMSO-dg) & ppm 1.06 - 1.65
(m, 8 H) 2.82 (t, /=7.62 Hz, 2 H) 3.03 (t, /=7.68 Hz,
2 H)3.13-3.62 (m, 1 H) 6.78 (s, 1 H) 7.37 (s, 1 H)
7.58 (ddd, J=7.53, 4.85, 1.04 Hz, 1 H) 7.65 (s, 1 H)
7.68 (dt, /=7.93, 0.91 Hz, 1 H) 8.04 - 8.10 (m, 1 H)

8.18 (s, 1 H) 8.57 (ddd, /=4.85, 1.86, 0.85 Hz, 1 H)




111 NMVR (400 MHz), DVBO-d6) b ppm 1.28 (t, J 7.07 Hz,
3 H 2.8-3.0(2m 4 H 4.19- 4.34 (1 s and 1 q, J

wWQa 2071640907 3 H) 7.04 (bs, 2 H) 8.44 (bs, 1 H 9POWEP184/050612

1 H). Exanple 27 15 Ethyl 109

8- {[ (et hyl am no) car bonyl ] am no}- 1- net hyl -1 H pyrazol o[ 4
, 3-h] qui nazol i ne- 3-carboxyl ate [B03 -X02- MdO( C0O1) - DOI
] NION NNHNNANN(OHH/NNCO To a

suspensi on of 18 ng (0.44 mml) of sodium hydride 60 %
in mneral oil (0.37 mol) in dry dinethylformm de,
a sofutton of 100 ng of ethyl 8--am no- |-rretlTy|-||—|— 20

yrazﬁ”x?xb&%{o%?bs)%wazo' E@fﬁ?ﬁéy ml 07-1.55
he same —756Hz

at OC under stirring. Afte . 1(slH)

mmol|) of ethylisocyanate @ gHz 2 H)
dfh i | 1 oved 1t

After 8 hours the solvent [ (¢\J2§ﬂsmam&@4r(s,rlpﬁ).ppd

pressure, the residue redissol ved with
di chl oronet hane and washed wilxample23 . After drying

g\lj ?Ir }-@e&ﬁ@éﬁﬁ %&?c%grl)\aégﬁ{m] g&ﬁﬂﬁ*’ gS %E(gfiﬁ%iﬁéﬁglﬂ%oxamide

(el upBSs-X GMOO(COWMDG3He/ acetone) Ieadl ng 64 ng (50 %
yield) of the title conpound. WO 2004/ 104007

PCT/ EP2Q04 612 111 1H NMVR (400 , DVBXE
ppm 1. 1Q (t| 7.20 Hz, 3 H) 1.29 ( 70711z H P
2. 76403 Q2(m 2Ry 2. 21 N N5 NH

2

(9.d7°07Hz, 2N 4732084,3H) 8. 45 (m 1 H 8.71"(t, 1, M
95 70 (bs, 1/H). Exanple 28 5
8- [ (add nogar(@a@y| jamslnolofl- mmmol-}—iddthyy-ﬂH@k&bl%[@S-ﬂi]cﬂlMazohne—B-

NN SRR T FOTROAG (1P RS0 S8 FORS B pyridine and

0. 20087 (L. @?32%131) of ﬁédirl/alcetylchlonde were added. The reaction mixture was
8- [ (am nocar bonyl ) mno]-l- -1 H

hy
pyr aststed] &, ®om tempetene ifae 16 I@ambaklylsatv(gni Was Bvanoraséd, ghe residue

1) or S ettt AR R ot R ARTRRIC R ond o with watr

65C Afier digingoaves anhjdepus (N aySﬂ)Lt thwaelvmh’tavase‘empwdamﬁdr reduced pressure

under uced ress re er SI d e redi sspolved with
"o e S hef Py 98 aAq SHSE HE GPlpn  (ctuant

wat egyclohBLarfaBebhe) ghvane0. 35\ o@imeqﬂle%ﬁl oRH60%0H8d
I\Ia28(§4 and evaporégtggd gfd()) dryness. Thebpr oducto%v\gs)

pur i TH MR (A0 AR DIGSQysh) 5 opma.69r3.02 Lmyet HE 3/761tm, 2 H) 4.3 (s, 3 H)

o 00 070 G AR DNEE6 3 ompouna. O

By working according to this method, the following compound was prepared:

8-(benzoylamine)-1-methyl-4,5-dihydro-1H-pyrazole[4,3-h]quinazoline-3-
carboxamide [B04-X01-M00(CO01)-D03]
"H NMR (400 MHz), DMSO-ds) 6 ppm 2.87-3.04 (2m, 4 H) 4.33 (s, 3 H) 7.20-7.46 (bs,
20 2H)7.47-7.53 (m, 3 H) 7.90-8.00 (m, 2 H) 8.60 (s, 1 H) 10.97 (m, 1 H).
Example 26
Ethyl 8-[(aminocarbonyl)amino]-1-methyl-1H-pyrazolo[4,3-h]quinazoline-3-
carboxylate [B00-X02-M00(C01)-D01]



1 x NWVR (400 MHz), DVSO-d6), 8 ppm 2.91-3.09 (m 4 H)
3.81 (s, 3 H 6.47 (m 3 H 7.83 (bs, 2 H 858 (m 1
woHreo4By4000r ki ng according to the above net hod, PCTIEP2004/050612

foll ow ng compound was prep#red: 8-{

[ (et hyl am no) car bonyl ]

am no}- 1-net hyl - 4, 5-di hydro-| H pyrazolo [4,3 20

h] qui nazol i ne- 3- car boxam de [ B03-X02- MOO(CA )-D03] 1H

NVR (400 MHz), DMsO-d6), 5 PPM 1.10 (t, J7.19 Hz, 3

1) 2.82 (t, J7.62 Hz, 2H) 2.97 (t, J774Hz, 2 H
4

3.23 (m 4.28 (s, 3 H 7.24 (s, (s, 1

H 8. 420NT. H 8.75 (t, J5.61 Hz, j’@ﬂ‘\ﬁq H. 25
Exanpl |_coo — COOEt

8-i odd- | et WL RO hydro- | R- pyra%ol dﬂ4 5 hi nazol
|ne30arboxzyI5'te O HWNO" I NI z NNO“1 O\

WO 2 / | ER2 1. 1ReE £ - i ine-3-
o rf@g g v\ér P Suggeﬁgl gﬁé{) %5811%'1 rhéthy T A1 3y1eb1b[4,3-hlquinazoline-3

8- amarhmxylateeweyé -dssblvdi hipd56- - of pyridine and 1 mL (8.0 mmol) of

pyrazal.o[ 4 I nazol i ne: boxa

ol gD ARR R aNere 0 The (RS sy, Veriight at zoom
i snermpéramed) Tk &oREntowH0hen G%btaltedl mﬂbﬂﬁedﬁ&adlﬁeﬂure and the residue
0.035 nol ), bisublimted iodine (4.45 0. 018 nol ),

copp‘@?ﬂ 11'@,9(9&; g]lttle(bEﬂ_g of methpnoly Aﬂeaﬁdhcplg% blgﬁqryqﬁngng the solvent was
Ni t rbfBvdd’ 1RO r&dueCrelifts dlyedOwih 2idMRbbmdhRe gﬂﬁj Ghshdll w1th a diluted
sequence. T e reaction mxture was stirred vigorously

at GBWHOL of emniBitwe hydrate Ab fier drwgl qvnlganhlyd@us Qe St the orgamc layer
bath, the soli vvasfllt red a he rat

di | PSRt q% ARBR s éest"% ed %{)égl%r@a’ phy $op silica gel
aMoglusi (SeknexdittdolotthafitAcet@@di/ Lynneadingmmlopgﬂ 6149’0 @%ﬂ) of the title
m), brlne and dried over anhydrous Na2SO4

Contfé’ﬁiPP‘&’? ‘'ng to a volune of about 100 niL of 10

8 , OWN@QW j bmdﬁu%% Oﬁa}lﬁ;g g§ (45,7707 1 3 1) 28:3.0 (2m, 4T0) 4.19-

h] qui. ‘Ma@lelandléq 3fcav lexg'Haﬂ@mbs@lH)l&%t(bsi 11Hl9 aést hHN).
filtered and washed with digetho hane. Fl ash

chr omat ography on silica gel M

V] CVlbtih&psﬂﬁ(é’tﬂ?ﬁ/mlﬁ&ghmh?f@ﬁnﬁlb}-Sll-rﬁétﬁﬁldlﬂfpy@&o%[@B -] §@inazoline-
title conpoun i %.yi e )l H NMR (400 MHz)
DVBG-tarpoxdateB04-X93-MPO(CH1)DBY 1z, 3 H) 2.81-3.07

(2t, J 8.90 Hz, 4 H) 4.24 (s, 3H)4.27 :
Hz, 2 H\"8 bs 01 M By working acfor
nmet h ng compounds wey, ,
8-i0do-1,4,4 tr ms hyl -4, 5-di hydroHlI—prrazoI ~|\§4'
qui nazol i ne-/§l carpoxylate 20 'H NVR (400 MHz, k
DMSO-d6) 8 ppm 1.3 Xt, J7.1 Hz, 3 H 1.3 (s, 6 H 28

(s, 2o klsuspesksiod &f $$‘|)nfg (4 dbrobHeE, dtiudh Bydrideldd) % in mineral oil (0.37
mmol) in dry dimethylformamide, a solution of 100 mg of ethyl 8-amino-1-methyl-1H-

20  pyrazolo[4,3-h]quinazoline-3-carboxylate (0.37 munol) in 5 mL of the same solvent was
added dropwise at 0°C under stirring. After 5 minutes, 0.070 mL (0.88 mmol) of
ethylisocyanate were added to the mixture and the reaction allowed to come to room
temperature. After 8 hours the solvent was evaporated under reduced pressure, the
residue redissolved with dichloromethane and washed with water. After drying over

25  NaySO; the solvent was removed and the product purified by chromatography on a
silica gel column (eluant dichloromethane/acetone) leading 64 mg (50 % yield) of the

title compound.



ethyl 8-io0do-1,5,5-trinethyl-4,5-di hydro-1H pyrazolo

[4,3-h] quinazoline-3- carboxylate "H NVR (400 MHz,
wOrB1AMY7 6 ppm 1.32 (t, J=7.19 Hz, 3 H) 1. 32 PGI/EB20B)/050612

2.96 (s, 2 25 H 4.31 (g, 1E7.07 Hz, 2 H 4.28 (s, 3

H 8.58 (s, 1 H); ethyl

1- (3, 3-di net hyl butyl)-8-iodo-4, 5-di hydro-1H pyrazol o

[ 4, 3-h] quinazoline-3- carboxylate; ethyl

2- (3, 3-di met hyl butyl)-8-iodo-4, 5-di hydro-1H pyrazol o

[4, 3-h] quinazoline-3- carboxylate. 30 Exanple 30

Et hylr NMR (400 MHz), DMSO- d5)8ppm1 10 (t, J 720 Ha, 3H) 1.29 (t, J7 07Hz, 3 H)

8- (cycl opentyl am’ho) - 1- net hyl - 4, 5-di hydr o-1'H pyrazol o

(4, 3165 Gairz P A2 (3m Oy (0907 Hr, 2 H) 432 5, 3 H) 845 (m, 1 H)

N e TNV

INNN O\ Ethyl 8-iodo-I Exa]npleZS
- et h 5-di hydro-| H pyrazol q[ ui nazol i ne- 3-ca
Dol @miiearenyhaminal- TRy L Mgl g e -
(0. G buantiad (BUDN0MROKCAERDES) at 100C under
nitrogen for hours. The m xture was concent rat ed
under reduced pressure and the 5 reshdug=ne rified
on g silica gel co @\(é :
olfexane 707 30) HMNO q_llveN. 5
met hyl -1 H -N  NH;
pyr azol of 4, 3- h]qui | i ne-3-carboxyl ate (51(/0 yi el d).
1H NVR (400 MHz, DI\/SO 6) S ppm1.32 (t, J7.13 Hz, 3
H) 1A SASpéHSImﬂoH) 20 g70.63rmmal) olffethi] 82[(aﬁrﬁhocarﬂdhygalﬂlﬁo:( Mmethyl-1H-
2.94 17 (m 30 (q, _
7. owwolotfié hiqwgazah%ﬂgg e%fgmghqiﬁ 7.1 (B 3 @34 9f|(z mixture
%ngtﬁarfoydnﬂetﬂ'ﬁlfoﬁﬁarﬁﬁ%)ﬁhﬁ%nﬁﬁ& %Sf@ﬂoﬁﬂetf}@% 191 Wk @ﬁﬁl@d in a close
the follow n ounds were prepared 8-{
[ 1- (hottrostydd {%b?ghgg hourpeFhegioticent yeg then evaporated under reduced pressure,

o VL AE Ao R Rl il g s v

NI\/R w80 ThtlprgablvBayet Gas dripd avet .adbydroys Na, 300 End-IZ\/apBrawd to dryness.

g'léh(et @r@gct}_éx?’as gllz)llq)tg’eél}_%g éﬁPéé%%a%g‘y gcin }(_211 sjlgzaHﬁél 2 e]gmn (eluant
{53 Jdlchgl%rﬂgl&hhﬁ)/é’dé)&e&%g&ndﬂ gﬂv%iéZOB%)?‘% §<5 C(%% %&d}’ﬂ’ﬂ)ﬂ)?e th# compound.

B27- CNMR)@O@@@)IZ)DDMS%)&HWIMIQW (n, 4 H) 3.81 (s, 3 H) 6.47 (m, 3 H)
7.83 (bs, 2 H) 8.58 (m, 1 H).

By working according to the above method, the following compound was prepared:
8—{[(ethylamino)carbonyl]amino}-l-m“ethyl-4,5-dihydro-1H-pyrazolo [4,3-

20  h]quinazoline-3-carboxamide [B03-X02-M00(C01)-D03]
'H NMR (400 MHz), DMSO-ds), § ppm 1.10 (t, J 7.19 Hz, 3 H) 2.82 (t, J 7.62 Hz, 2 H)
297 (t,J7.74Hz,2H)3.23 (m, 2 H) 4.28 (5,3 H) 7.24 (5, 1 H) 7.45 (s, | H) 8.42 (s, 1
H) 8.75 (t, J5.61 Hz, 1 H) 9.67 (s, 1 H).

25 Example 29
Ethyl 8-iodo-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate



Pot assi um

8- (cycl opentyl am no) - 1- net hyl - 4, 5- di hydro-1 H pyrazol of
wa2@4/1ooui nazol i ne- 3- car boxyl at e PCT/EP2004/050612

[ B73- X00- MDO(C01)-D02] N~ p12O HN-N HN N6 N O\ 6 /

N N [ K] Et hyl 8-(cycl opentyl am no) - 1- et hyl - 4,

5-di hydro- | Hpyrazolo [4,3 -h] quinazoline-3 - 25

carboxylate (230 ng, 0.67 mmol) was suspended in

anhydrous ethanol (5 nL) and treated with a 1.5 M

sol ution of potassium hydroxide in ethanol (1.33 nL, 3

eq. )Tt W2 9ddl 048y dR5peh§ibr 08 69D laminblimes 1-4»5 dihydro-1H-

tenperature for 1.5 hours. After cooling in ice

t he pyeegdof%h@]qwgmlpiet?acaébwgnd%@l& & @“32 wohfip |d@m%th¢vﬁthane (1.2

L , 0 4 Saiblihel!h! & d&%@ﬁ%ﬁ@%h%g% en B2 @‘8@38@38%’ 0.035 mol),

1 6b1s(ublnn6te&|]ocﬁne9(4 45rg, 0D1B)mat), GdppermiodaieH{R.02.290.01 nwol) and isopentyl

»in) anlze (?50% +§ % Qxﬁ%%g’ﬁﬁ vzeefg%@gﬁﬁ@swe%%%%mn mixture was

met r%ﬁﬁ'ed E%ofd%&%‘f‘ﬁﬁgog@ TROLYElsurdVfRr %%ﬁﬁ% ice- Waﬂa!r ®atX, the solid
B89- 1H NVR d§400

1 2(yva(stﬁlteged73ff)and the filizateqyag diuted mlthghql[)lorg;mgt@a@j@ (P E), washed with
o %@{ 4%”%.%8%7“( 1(;{;%1:25%@ €t 38GukNsodiuld thRsApndd 308 1), 31 and dried
7 OZJIvIEI; 2dhdd8 sSN3JS04. 1Cqrderdttdtias. 86Hz , Yitime 80P 4alost 100 mL of

(gn?tgoxyegaag% ( )_fr%%z 1é§rb T’gRO(%)L}g%e%ﬂ_#-ﬁf%}%gggbgyrazoloM 3-
7 3%&%1831212@111@-3 Zm@@xylatz gﬁeclg[ﬁtw ﬁo%ﬁcﬁem‘ﬁﬁt@%) almzwashed with

1H N 400 MHz, ppm2 74 (t, J=7. Hz, 2
Aimghexyethang. 68 Hz 2 4.23 (s, 3 H 6. 95 (tt

778yl 8, T oty ot v

1 BS1690E th GE@i)pdDoa. (26%Midki) 400 MHz, DVSO-d6) 8 ppm

bt o i Bl G e v

(m AhInWHavs, o S?W@zﬁilb“m?ﬁsmslil .94 (m 1
8.14 €, 111 "'B94LXOO- M CQO1) D32 IH NWR (4 VHz,
DNB(B)dﬁg)rkmgpagmr@ngIo (hpq mchp{} the following compounds wete prepared:

S gt e

1 Hcafb&§ldté , J=7.32 Hz, 2 7.72 - 7.76 (in, 1 H

2?) 76iHNMR(406{\‘21-122DMSO -dg) 6(ppm1 3(t,J7.1Hz,3H) 1.3 (s, 6 H) 2.8 (s,2 H) 4.3
(s,3H) 4.3 (q,J 7.1 Hz, 2 H) 8.5 (s, 1 H);

ethyl 8-iodo-1,5,5-trimethyl-4,5-dihydre-1H-pyrazolo[4,3-h]quinazoline-3-

carboxylate

'H NMR (400 MHz, DMSO-ds) & ppm 1.32 (t, /=7.19 Hz, 3 H) 1.32 (5, 6 H) 2.96 (s, 2
25  H)4.31 (q,/~=7.07Hz,2H) 4.28 (s, 3 H) 8.58 (s, 1 H);

ethyl 1-(3,3-dimethylbutyl)-8-iodo-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-

carboxylate;

ethyl 2-(3,3-dimethylbutyl)-8-iodo-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-

carboxylate.

30 Example 30
Ethyl 8-(cyclopentylamino)-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-
3-carboxylate [B73-X00-M00(C01)-D01]



B94- XOO- MD3( COL) - D02 1H NWVR (400 MHz, DWVSO-d6) 8 ppm

1.29 (s, 6 H 1.59 (m 2 H 1.99 (m 2H) 2.56 (m 2
wo00316607m 2 H  3.70 (m 1 H) 4.08 (s, 3 H) PGI/BBR00£050612

1H 7.68(m 2 H 7.77 m8H 8.08 m1H 8.18 s,1

B93- XOO- M3 (COL1) - D02 B73- XOO- MDO( C04) - D02 1H NWVR (400

MHz, DMBO-d6) 8 ppm 1.46 - 1.99 (m 8 H) 2.75 (t,

J=7.68 Hz, 2 H 2.93 (t, J=7.50 Hz, 2 14) 3.83 (t,

214) 4.10 - 4.22 (m 1H)4.77-4.87(m 3H) 7.04 (d,

J=5.97 Hz, 1 H 8.21 (s, 1 12.61 (s, 1

B90- XOO- MOO( COL) - DQ2 BOO XOO MDO( C21) - Q2

B04- XOO MDO( VR (400, MHz, NDI\/q .. 8oppm

1.81 - 1.90 -220( 4k

J=7.68 Hz, 2 H) a3 2004/ 108907
PCT/ EP2004/ 050612/ 5397650 He. z@?j 94(1, J" =7. 56\
Hz, 2H) 3.53 (s, 214) 5.40 - 5.54 1 H 6.96 -

/. 04Etﬁg11 (Sé‘léd(;'?] nZet%&-4 5- &hg&o(m—%yéz&&a[gé lﬂémnaz%hﬁé-sfcﬁﬂbo%ylate 0.5

10 )@0 Ivodad) a[@)cympem]ammeemﬁ mL, 6.5 mmol) were heated at 100°C under
%ﬁﬁﬁzlg(ﬁrﬁq gﬁ_hg_ T h)é;g(ag nqog%e Itrh%g ru?ld ereEMJea c%J:s(gure and the

&4

[NSEE %eéi@@e \" 97 el ﬁﬂﬂed?@ﬁ] chirbindograplly Nnb aNsiled)[geK] cotunid: (&luant: ethyl
A su ion o tassium

8- ( e E?Z@ﬁ@mﬁ? ntY 903 ReBiF 044584k Pdcrclppgntylamino)-1-methyl-1H-

PYT 8724 lot4, 3tk BREL3 - bﬁﬁoﬁd&@(ﬁ%%@ﬁ? e (180 ng, 0.51
mol) 1 n anhydrous di net hyl’f or mam de 0 nm) and

anhy @ SR 60 wmmw{da)ﬁ 1180 03310, JlS Ha, 83Delc54nn, 4 H) 1.70 (m, 2

v ot SRy PERPIT ST, 1 b PR 7t h %50 6, s 7.07

Wdrpﬂﬁhgsgﬁeﬁ)mm ,£8951p1 HP 8@a)s, 1THE M xture was
t hen cool e OC and treated with anmoni um
1+ Byworkingaceerdingte fhy mgthad, thesfellgyingropypundssyess prgpared:

s T S WA L A e S i
was pyramle[d,anh]qnmmlum-hmrbpmdaﬁe@&PMOﬁdVIQG(@@ilbDOb]t e

Py 1 e(%ﬁ{@gﬂ:gzvtg\gé%da L9 E%@{fc}romkh?@i t*;ﬁg,J7 13 Hz, 3 H)
E'VSQAJlﬁQm& Hpﬂyzl(&lSJﬁmsz @, Qﬂ)H%{ 29{@2( 89 (13 i) §9ng(:-mi)205 (@J

E)') T GBHER )3 80 im T1I0 T R DA ST ST 1 To 7] 389 Fi.d RS04 G, 1
H 8qp0 (s, 114)

B27-X00-M00(C03)-D01
B27-X00-M04(C03)-D01

20 Example 31
Potassium 8-(cyclopentylamino)-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxylate [B73-X00-M00(C01)-D02]

N/
s
> HN N ) o
NN 07N é NN [

Ethyl  8-(cyclopentylamino)-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-

25  carboxylate (230 mg, 0.67 mmol) was suspended in anhydrous ethanol (5 mL) and
treated with a 1.5 M solution of potassium hydroxide in ethanol (1.33 mL, 3 eq.) at



By working according to the above nmethod the follow ng

conp

ounds were prepared:

Tabl e Xl

wWB3B4X000M0( C01) - D03 ' H NVR (400 MHz, DMSO- d6RCBEPIING/050612

1.20
12.6

(t, J7.07 Hz, 3 H
2, 2.99, 2 H) 2.74

11 (m 2 H 1.92 (dd, J
(m2H2.92 (m 2 H 2.95 (m 4
q, J7.07 Hz, 2 H 4.30 (s, 3
s, | 7.44 (s, 18.22 (s, 1

B91- X00- |v00(c01) D03 ' H NVR (400 MHz, DVSO-d6) 5 ppm

H 3.94 (m 3 H 4.04 (
H 7.09 (bs, 1 H) 7.23 (
1.37 (m 2 1.92 (m
|'|) 2re¥l§x€éﬂ1§7

(d oollscied

2004

B100

=1
(ﬁn

4.27 (m 1 H)
Hzﬁltrqfan)to zivesthe tige compaung (19

2 H 2.02 (s,

3 H, 274 (m 2

chatlile f0121 9 Boti8) Affertdboinglf itdTbath, thd f_?)gulﬁil% gf@clpltate was

4. 31 é
me3 8g%| yigld) as a crystalline

4%4007 PCT/ EP2004/ 050612 116
0- MDO( C01) - D03 ' H NMR (400 MHz, DMBO-d6) S ppm

1 44'H NMIS@00WIT2, DMSOydi) @pblhclmlctﬁl U)H)ll %(n( a, H) 2. 67 (m 2 H) 2.90

2.19 Hz

o ) 61 66n 1) 43162386699 @ 683 i, T 342681,

0%9&6 F%n%’é@ ? cﬁ&(ltﬁ {@ Qbévuzl%@ od E%GS ?(%xgﬁﬁ%: :OUf)?is %%r?’e prepared:
H NESble2D0 MHz, DMVBQU6) s ppm 1.60 (m 2 H 2.0l
m21\’).7/|/rr\")=_l\").0 Iml
(1|—|) 4| BED-X00-Mdocqnryee ™ | %4\)9@ va%ﬁQﬁ bom 1.20 (t, J 7.07
B92-[X00- MDO( CO1) - D03 ' H [N 5 @i.f 2479799 Hz, 2 H)
1.52 (s, 2 H hydrochl drife(n, 98) 2391@3 %4511,3}1)404@,

J=7.[56 Hz, 2 H 2.98 (t, 73997H621p11z 18 (1§ T8 1013 (d, BH7¢5.85 Hz, 2 H)
(m [314) 4.05 (m 1 H 4.8W@sIHB 11) 4.41 (rn. 1 H)

7. 27 BGA-XA0-MIOO7CAN-130 2 'H)NMRAR0() MHZ DNISOH 6O pfia 2.78 - 2.98 (m, 1
H 8.25 (s, | Bgs-xoo-l\/ocm)@m) 603 (thjHl MyR.254003Md&,, 1 H) 7.66 - 7.71
ﬁlz"vsoﬁgo?x?@ppm ST 2 R A YRR PR 77 O

: s0-8,) Fohn 374 (1, J=7.62
E'Z'gi ': '3” (7t62 HZ“”;%%% J?‘&%H b Hg423 603 1) 6.95 (1,
7.00 (d, J=7.93 Hz, 1 H| 51)7 4 G "’gi 9'11?891{;52}11)
8. 21 s, B73- X00- I\/DO(COO zi‘o%z 5 1H)3.39 s,

L AA) Q nnpmMm 1 65 1 QAa m ’)11\ ’) 7'2

?XFS@” TR i v i % D30 e w4 om0 |
Hz, 1 M7.23 (s, 1 H 7. 41392(@,21}1)202(5 3'H) 2.67 (m, 1 H) 2.75 (m, 1 H)

2.90 (m, 2 H) 3.16 (m, 1 H) 3.82 (m, 1 H) 3.94 (m, 1 H)
4.19 (s, 3 H) 4.28 (m, 1 H) 6.94 (m, 1 1) 8.14 (s, 1 F)

B94-X00-MO00(C01)-D02

"H NMR (400 MHz, DMSO-de) 3 ppm 1.57 (m, 2 H)
1.99 (m, 2 H) 2.55 (m, 2 H) 2.63 (m, 2 H) 2.88 (m, 2 H)
3.58 (m, 2 H) 3.70 (m, 1 H) 4.11 (s, 3 H) 6.92 (d, /=6.95
Hz, 1 H) 7.68 (t, /=7.32 Hz, 2 H) 7.72 - 7.76 (m, 1 H)
7.76 - 7.80 (m, 2 H) 8.09 (s, 1 H)

B94-X00-M03(C01)-D02

'H NMR (400 MHz, DMSO-ds) & ppm 1.29 (s, 6 H)
1.59 (m, 2 H) 1.99 (m, 2 H) 2.56 (m, 2 H) 3.58 (m, 2 H)
3.70 (m, 1 H) 4.08 (s, 3 H) 6.93 (s, 1 H) 7.68 (m, 2 H)
7.77 (m, 3 H) 8.08 (m, 1 H) 8.18 (s, 1 H)

B93-X00-M03(C01)-D02

B73-X00-M00(C04)-D02

"H NMR (400 MHz, DMSO-ds) & ppm 1.46 - 1.99 (m, 8
H) 2.75 (t, /=7.68 Hz, 2 H) 2.93 (t, J/<7.50 Hz, 2 H)
3.83 (t, 2 H) 4.10 - 422 (m, 1 H) 4.77 - 4.87 (m, 3 H)
7.04 (d, J=5.97 Hz, 1 H) 8.21 (s, 1 H) 12.61 (s, 1 H)

B90-X00-M00(C01)-D02

B00-X00-M00(C21)-D02

B04-X00-MO00(C21)-D02

"H NMR (400 MHz, DMSO-d) 5 ppm 1.81 - 1.90 (m, 2
H) 2.00 - 2.20 (m, 4 H) 2.72 (t, J=7.68 Hz, 2 ) 2.88 (4,




H 8.20 (s, 1 B91-X00-MO(C0O0)-D03 114 NWR (400 MHz,
DVBO-d6) Sppml1l.36 (m | H; 1.46 (m 1 H; 1.90 (m

wae0a)00096 (m 1 H); 2.02 (s,3 H); 2.74 (d, BEBERW)4/E0612

H; 2.74 (m 2 H; 2.75 (mus1-1); 2.95 (m 2 H) ;
3216 (m 1 H; 3.82 (m 1 H,; 3.95(m1H,; 4.29 (m
1 H; 4.31 (s, 3 H; 7.11(bs, 1 H); 805(q, J=4.5
Hz, 1 ; 8.23(s, 1 B94-X00-M0(C01l)-D03 'H NWVR (400
MHz, DMSO-d6) S ppm1.53 - 1.68 (m 2 H 1.92 - 2.05
(m 211) 2.52 - 2.62 (m 21) 2.71 (t, J=7.62 Hz, 2 H)

2.8 = 298 (m Z H 3.
(m |1H) 4. 24(s, 3H) 7. 10(d)H°®ﬁ§1H)294 “”75@5’12 2%@953 G, 2 H)

Az, %%_1 7.39 (m,
7.4L(s 1H 7.65 - 7.
7.76-7.80 m 2H 8. 19 s,14},§% @%@d&? dITH vz 0-98 Hz, 2
(40( n 1)

2. 3;aB(T§-,§%)-§EW@%DP%p“ 2.95 (t, 1 7.62 Wz,

.L>
—~

I\J

214)3.34(m 2 4. I7(m 1 4) 761 (m214)7.08 (d, J
6.83 Hz, 1 H) 7.23 (s, 1 H 7.43 (s, 1 H 8.20 (s, 1
B73- X00- MDO( C024) - D03 ' H e, DVBO d6) 6 ppm

> %:@h?ﬁ n%a%ﬂ-&w N%d}ﬁ%‘glﬁzl(%ﬂf%zao;% 3 ql%ﬂlﬂ?zolme-s-

4 SZkaflrnxaﬁlldé[BmQBOO MOO(CDIBD83] Hz, 1 H) 7.23 (s, 1 H
7.43 (s, 1 H_8.20 (s, | B79-X00- l\/DO(COl) D04 1H NVR
BN 8 ppm 1.65 - 1.82 (m 2 N

G

2004/ 104007 JRCHER} 050612 117 H) 2.05_k
21) 2.75 dej N4 X6Hr 3H)-2. 75- 2. 80 m2H)’EN97("{,J 7)68 Ny,
Hz, 214) 01-,3\'139(mfg 32’(7 (m  2NE 2
3.93 - 4. (ml §(33H)759 ,1H)807

Cq, J=4.47 Hz, 1 H) 8.26
8. 69%- BIBESHN | Oégopx@wm( é@ﬁdm&wl% {n&n@d “fppibydro-1H-

DNB%%’%))]O? P—B]Hu?naﬂ@hﬁe ?J-eﬁl?ox(ylﬂte 9 8o) (Iﬁg 90, lS_éj nﬁno'l)?’ 0 anhydrous
2 76111(1@}’12011‘%@(1‘37@ le ) gnﬂaniudnqgs tegah-gdrofgrapg?ﬁ —0 IELBWaS treated with

(3P B A .53 5, i (Bt

(=4 . dafbokitmidk Hiir@hRiidé SEDCTRAOS X6k) Ve Thd iR whs R cooled to
b oo tpeind 3 amprpyins 18 L abeoRjar-gle (157 e’ Bea. Afer 5

minutes the reaction was warmed to room temperature and kept at this temperature

overnight. The reaction was diluted with water and the resulting precipitate was
collected by filtration to afford the title compound (143 mg, 90 % yield).

15 'HNMR (400 MHz, DMSO-ds) 8 ppm 1.65 (m, 6 H) 1.94 (m, 2 H) 2.73 (m, 2 H) 2.95
(t,J7.62 Hz, 2 H) 4.17 (m, 1 H)4.32 (s, 3H) 7.08 (d, J6.83 Hz, 1 H) 7.23 (s, 1 H) 7.43
(s, 1H)8.20 (s, 1 H)
By working according to the above method the following compounds were prepared:

Table XI

B89-X00-MO00(C01)-D03 | "H NMR (400 MHz, DMSO-ds) 8 ppm 1.20 (t, J 7.07
Hz, 3 H) 1.41 (m, 2 H) 1.92 (dd, J 12.62, 2.99, 2 H) 2.74
(m, 2 H) 2.91 (m, 2 H) 2.95 (m, 4 H) 3.94 (m, 3 H) 4.04
(q, J7.07 Hz, 2 H) 4.30 (s, 3 H) 7.09 (bs, 1 H) 7.23 (s, 1
H) 7.44 (s, 1 H) 8.22 (s, 1 H).

B91-X00-M00(C01)-D03 'H NMR (400 MHz, DMSO-dg) 8 ppm 1.37 (m, 2 H)
1.92 (m, 2 H) 2.02 (s, 3 H), 2.74 (m, 2 H) 2.76 (m, 1 H)
2.95 (m, 2 H) 3.16 (m, 1 H) 3.81 (m, 1 H) 3.94 (m, 1 H)
427 (m, 1 H)4.31 (s, 3H) 7.11 (d, J 6.83 Hz, 1 H) 7.23
(s, 1 H)7.44 (s, 1 H) 8.23 (s, 1 H)




(s, 3H)7.01(bs, 1H) 8. 11(d, 1H, J4. 51Hz) 8. 21(s, 1

H)

B89- X00- MDO( CO1) - D04 1H NWVR (400 MHz, DWVSO-d6) 8 ppm
wa2@a/1640907 J=7.07 Hz, 3 H 1.41 (m 2 H) 1.92 PCUEP2004/050612

12.68, 2.68 Hz, 2 H)

J=7.
|_|21
: J

=4.39 Hz,

2.
68 Hz, 4 H 3.84 -
2 H 4.30 (s, 3 H
1 H 8.22 (

3. 99
7.09 (d,

70116 2.79 (m 5 H) 2.95
(m 3 H 4.05 (q, J=7.07
J=5.98 Hz, 1 H) 8.06
119) B91- X00- MDO( CO1) - D04

(t,

S,

H NVR (400 MHz, DVBO-d6) 8 ppm 1.40 (m 2 H)

94(m 2H) 2. 02(3 3H), 2. 74(m 5H) 2. 96(m 211)

316(m1

L-;gl—\w\;l—\
um-oo;(. N

B190{00- Mobtboi%%ﬂ I

7.11 ;ﬂ% J 6.83 Hz,
Zghydsochlprigy 3- X00- MD(
D-d6) 8 ppm 1.58 (m

.97 (m
G’)I—I7 ’)I—l\’)QO(f

2 H 2.75 (d,

ﬂo@ éTD 142 1.57 (m, 2
msmzw-
H) 3.96 (t,

7.47 (s, 1

ﬂlH

)
4g1

E%Ei

B93-XQ0-MO{GOTy-DH

.24 (s, 1 B100- X00- N
}d6) 8 ppm 1.43 - 1.
8, 3.17 Hz, 2 H 2.7

7H st)f Ilpm |-1|z60 (m, 2 H)

/@03(1((@1)2 41(@[9 z&@onm)s 55 (m, 2 H.)
3186((m, 12D 4$1 (s, 9IS (W, 1 H) 7.24 (s, 1 H)
0445, BH)B.22(B33H)(s, 4 H 2.71

m:b.(*)/\l
N(JOCDBN'

. E)ZGX@O-MOBQC(H) T03(d,

2,95 J=7.62
h@éiochlgnﬁ% 32, 3.34
(s 3 H 7.09 (s,

"HMEE (460, MBIZHDMEO8R) 8 pdnP1.52 (s, 2 H)
hizg (3 ﬁr) §7§ , F=15618z, A1) 2.98 ) J=7.62 iz,

%gg)%os((ﬁa, 1% 30 (s, 3 H)

l\)f‘\r\ﬁﬁﬁ

IreZ
.ﬁ-\‘

[EEY
Iz E3

- X00- MDO( C01) - D04

ﬁ%’%@)wﬂ@ff%%

Hz, 2H) 3. 06- 3. 79( 1]
(m 1H 7.37 - 7.4
.60 (s, 1 H 8.10 (q,
"H
(m 2 H 2.01 (m4

I
e
je

47 (m, 4 H)
an 100 (t, J=7.19
%@73 (thﬂ%SI;

sgja 2H)2.35

, 3'H) 2.89 (d,

’8622151 % )§66(m 1 H)

NMQ(@A?OH)M@ ﬁna3(s1H)744
H&ZH’)ARM 6GH P 89(m 3I—h

(BF34LA)-MOB(CIB)-DH3 2
.15 (bd, 1 H 8.05
EP2004/ 050612 118 E
VHz, DMSO d6) 8 ppn

HE) NBIRS@00 IvHZ, BMSD-89 & ppm3.65 (m, 6 H)
Mol (&, 241) (573 (o, WOIRDOSH(t1LOABD Tz, 2 H) 4.17
53; XGO-7M3QaQP4 .83 BR41 HHi7IM8Rs, 1 H) 7.43 (s, 1
NiD-83% (s, dHf6 (M 2

B91-X00-M00(C00)-D03

'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.36 (m,1 H);
1.46 (m, 1 H); 1.90 (m, 1 H);1.96 (m, 1 H); 2.02 (s,3 H);
2.74 (d, J=5 Hz, 3 H); 2.74 (m, 2 H); 2.75 (m, 1 H); 2.95
(m, 2 H); 3.16 (m, 1 H); 3.82 (m, 1 H); 3.95 (m,1 H);
429 (m, 1 H); 431 (s, 3 H); 7.11(bs, 1 H); 8.05 (q,
J=4.5 Hz, 1 H); 8.23(s, 1 H)

B94-X00-M00(C01)-D03

"H NMR (400 MHz, DMSO-dg) & ppm 1.53 - 1.68 (m, 2
H) 1.92 - 2.05 (m, 2 H) 2.52 - 2.62 (m, 2 H) 2.71 (,
J=7.62 Hz, 2 H) 2.89 - 2.98 (m, 2 H) 3.53 - 3.63 (m, 2
H) 3.65 - 3.79 (m, 1 H) 4.24 (s, 3 H) 7.10 (d, /=7.32 Hz,
1 H) 7.23 (s, 1 H) 7.41 (s, 1 H) 7.65 - 7.70 (m, 2 H) 7.72
-7.78 (m, 1 H) 7.76 - 7.80 (m, 2 H) 8.19 (s, 1 H)

B73-X00-M00(C023)-D03

"H NMR (400 MHz, DMSO-dg) 8 ppm 1.65 (m, 6 H)
1.94 (m, 2 H) 2.32 (s, 6 H) 2.73 (m, 2 H) 2.95 (t, J 7.62
Hz, 2 H) 3.34 (m, 2 H) 4.17 (m, 1 H) 4.61 (m, 2 H) 7.08
(d, J6.83 Hz, 1 H) 7.23 (s, 1 H) 7.43 (s, 1 H) 8.20 (s, 1
H)

B73-X00-M00(C024)-D03

"H NMR (400 MHz, DMSO0-ds) 8 ppm 1.65 (m, 6 H)
1.94 (m, 2 H) 2.29 (s, 6 H) 2.50 (m, 2 H) 2.73 (m, 2 H)
2.95 (t,J 7.62 Hz, 2 H) 4.17 (m, 1 H) 4.54 (m, 2 H) 7.08
(d, J6.83 Hz, 1 H) 7.23 (5, 1 H) 7.43 (5, 1 H) 8.20 (s, 1
H)

B79-X00-MO00(C01)-D04

'H NMR (400 MHz, DMSO-dg) & ppm 1.65 - 1.82 (m, 2

ETXN_D_NL, Lo W Wl 4 ALTIIN S 3 A s YT D TN N T




H)

Hz,
(m

1.42 (s,9H)1.84-1.94(m2H) 2. 71 -
2.75 (d,
wa2®d/1¢997 3 H) 7.09 (d,
8.22 s,

J=4.76 Hz, 3 H)

2.67 -

2.93 (m 2 H)
4.24 (s, 3 H

3 H
1H

J=4.15 Hz,
1 H B94- X00- MOO( C01}* D04 1H NMR (400 VHz,
DMSO-d6) 6 ppm 1.60 (m 2 H)
2.61 (m 2 H 2.77 (m 2 H
3.58 (d,
7.10 (d,

1H) 7. 64-7.71(m 2H) 7. 72-7. 77(m 1H) 7. 76- 7.80 (m

7 2

m H)
3 H

T/EP26)4/050612

2.
2.93 (m 4 H

7 (
3.9
1H 8.0

4(m
7 (P
1.98 (m 2 H) 2.53 -
2.74 (d, J=4.76
J=13.90 Hz, 2 H) 3.72
J=7.07 Hz,

2 H

8.0
B73-
1. 58
2 H
(s,
114)

. J=4.59 Hz, I H) §
X00- MDO( C01) - D26 ' H
(m 4 H
2.79 (m 2 H) 2.86
1 H) 4.03 (s, 1 H 4

di hydr ochks

P 9.455- 2.16 [#h, 2 H) 2.75 (d, J/~4.76 Hz, 3 H) 2.75 -

: 01 - 3.09 (m, 2
3,

9% .@17
- 349 4y ) 431 (s, 3
x*él’( fu

03
YT

12 Hz, 3 H

, %@@@OGMPO@%B 8.

(m 2H 1.96 (m 2

2.87 (m
3 H
8.26 s, 1k

1H 4.32 (s,
(m 1 H)

M5 (D)
A T
(@%@?ﬁgﬁ%ﬁ

m.26 (s, 1 H)
EMM)&}P%I A48 -1.62 (m, 2

199@19J )2 H) 390(-2.08 (m, 2 H) 2.21
(2 3+ 2. 7@ g 7;6 2 B ;29744@21—4 76 Hz, 3 H)
2,780 234 (1, 2HY) 2198(1 . 561HH)2 H) 3.62 - 3.75
(87 B HGB ISR B) 7)04 02,5/~TH8NR 1 H) 8.06 (g,

P—-CO— P

Mz, DVBO- d6) 8 ppi/24.58Hznl F38H) (5, 1.0 (m 2 H)

H9mx®1ﬂmo§:omn(zm 2
22 (d, 68 Hz

(s, 18.35 (t,
VR (400 MHz, Dl\/SOd(

4

z 5"%17')2743. é’hﬁz(gis (2134@1714

2 "HINMR40d MEzZDMSO-f4) B pptd2.68-2.82 (m, 4
, i-épp@lsi r'ﬁ')lH)T%

e
7.38 (bs, 1 H 8.01
73- X00- MDO( C01) - DO5
1.46 - 1.61 (m 4

-2.01 (m2H) 2. 67-2

H)C

@Qi}mfﬁ 7) 8.21 (s, 1
1 55 ( 4°H) 171

20 (¢, J=7.07

SH68HZ 2H)

é@é‘%%‘ﬁ% I@@gg?@ ) 3.84 - 3.99

m13 g@ 4 051(a7&~707 430 (s, 3 H) 7.09 (d,
J=5.p8Hz41 Hy 3964 J'Fé; 3937 Hj 8422 (s, 1 H)

D 1(%G0-M0p(IC04)-BD4( s,
.20 (s, 1 H 9.88 (
(400 MHz, DMSO- d6) ¢
.92 (m 2 H 2.23 (4
2.91 (m 4 H 4.17

d

R

IHNH)/IR(AOOGMHd, DVS®-68 dHzpm 1.40 (m, 2 H)
1.98 (), 2B7)32.000@; D0 DAL s, 37H) 296 (m, 2 H)
b 3B, 135 88 (v 1HY) 3.94 @, (H) 427 (m, 1 H)
4.3 )3 B) 531(@)J &3HHz, 2}17122(3%,1}1)744
s g Bn(s, 3 H 5.09

77'3'le0 MO%&)lyboa S

hydrochlonde

p 1 (b PMISOtdg) B pprd 19558 (m, 4 H) |
g%’ﬂ H“g;? /l%éé(m 2 H) 275 (d, J=4.76 Hz, 3 H)
2.79 (t, J=7.62 Hz, 2 H) 2.99 (t, J=7.68 Hz, 2 H) 4.21 (s,
1 H) 4.32 (s, 3 H) 7.68 - 7.92 (m, 1 H) 8.12 (g, J=4.39

Hz, 1 H) 8.24 (s, 1 H)

B100-X00-M00(C01)-D04

"H NMR (400 MHz, DMSO-dg) § ppm 1.43 - 1.51 (m, 2
H) 1.91 (dd, J=12.68, 3.17 Hz, 2 H) 2.21 (s, 3 H) 2.33
(s, 4 H) 2.71 - 2.76 (m, 2 H) 2.75 (d, J/~4.76 Hz, 3 H)
2.82 - 2.91 (m, 2 H) 2.95 (t, J=7.62 Hz, 2 H) 3.12 - 3.18
(m, 4 H) 3.60 (dt, /=13.32, 3.34 Hz, 2 H) 3.80 - 3.95 (m,
1 H) 430 (s, 3 H) 7.09 (s, 1 H) 8.06 (q, /=4.63 Hz, 1 H)
8.22 (s, 1 H)

B92-X00-M00(C01)-D04
hydrochloride

'H NMR (400 MHz, DMSO-d¢) 8 ppm 1.52 (s, 2 H)
1.99 (s, 2 H) 2.75 (d, /=4.76 Hz, 3 H) 2.78 (m, 2 H)
2.98 (t, J=7.68 Hz, 2 H) 3.06 - 3.79 (m, 3 H) 4.05 (m, 1
H) 4.30 (s, 3 H) 4.41 (m, 1 H) 7.37 - 7.43 (m, 2 H) 7.45
- 7.49 (m, 3 H) 7.60 (s, 1 H) 8.10 (q, /~4.63 Hz, 1 H)
8.25 (s, 1 H)

B93-X00-M00(C01)-D04

'H NMR (400 MHz, DMSOdg) & ppm 1.60 (m, 2 H)
2.01 (m, 2 H) 2.74 (m, 5 H) 2.89 (m, 3 H,) 2.95 (m, 4 H)
3.56 (m, 2 H.) 3.86 (m, 1 H) 4.31 (5,3 H) 7.15 (bd, 1 H)

8.05 (m, 1 H) 8.24 (s, 1 H)




B73- X00- MDO( CO1) - D163 ' H NVR (400 MHz, DMBO-d6) 6 ppm

1.08

WoR2002/16607 m
1H 4.17(m 1 H

| T)

'H NMR (400 MHz, DMBO-d6) 6 ppm 1.61 (m 2 H)

(m

2.70 (m 2H)290(m 4 H)
3 H 5.10 (m

H)

(m 3 H 1.65(m
2 H 2.73(
7.91 (d, 1 H 8.20
2 H 2.23 (s, 6 H 2.

4.28 s,

4.32 (s,

6 H 1.94 (m 2 H 2.17 (s, 6

m 2H) 2. 95 (m 2H) 4. 04( PG T/EP2004/050612
314) 7.08 (d, J 6.83 Hz, 1

(s, 1 H B94-X00-MO(CO1)-D72
1.97

52 (m 2 H 2.55(m 2 H

3 5 (m 2H 3.72 (m 1

1 J

7. 24
(m 1
8.18
MHz,
(m?2
2.5

BY4- %0640 DT
H) 7.33(m 21-1)7.40(n|
s, 1827Tm 1
DMSO- d6) 6 ppm 1.14
I—I)2 OO(m2I

72(.m ’)l—l\

B94-

2.19(s, gt

B

1 (d 6.83 Hz, 1 H
4 -1.46 (m, 2
= 2.77 (m, 2

-i %%ﬁ'@ 94(m, 3 H)

F',jo d J=4.15 Hz, 1H)807(m,1H)
7/m’)l—l\

3.73
7. 77
VHz
(m
3. 16

H 4.

7.53
MHz,
314)
(m 2
4.0

(1%941?46)%1\@@(?91])113944 2
(m 3 8.19 (s, 1 B9
DVMSO-d6) 5 ppm 1. 32
2 H 2.02 (s, 3 H 2
(m 1 H 3.8 (m 1
29 (s, 3 H 7.12 (d,

A
\1

5 Hs? {1 AMSQ-de)sd ppn 160 (m, 2 H)
1-9800.NDH] 203 - 20031 A EIVRS( 4007 (m, 2 H)
A8 (d5J+4.76 HzABH) P93 Zmip H) 3958 (d, J/=13.90
182 2(19),3. 22 &by, 1 H) 284 (578 H) H)0 (d, /=7.07 Hz,
1H) 3.684 1.M1 (h, B)H) A728 7(M (nd, 1 H) 7.76 -

B73-X60-R4008C AL -
DMSO- d6) ppm 1. 20
dihyslgoghioridg H)
H) 2. 65(s, 2H)2 90- 3.0

1. 38 |-

7. 81):(4n DEDR04 (g, B4.50H2,71 H) $.19 (5, 1 H)
Mk 1.58 (m, 4 H)
t.2.86 (m, 11

5%1 H) 421 (m, 1

1H)

7. 57
B73-
1. 35
- 2.
4.3

(d=a¢) - 003 ' H
(s, 6 H hydrochlg
04 (m 2 H 2.67 (s,
(s, 3 H 7.34 (s,

ORI 1),

bM’S“oag‘)sppmlss (m, 4 H)

VR Mﬁﬁ (o ) @s, ?p%w 82 (d, /=22
rH?défD%»ﬁUmaZiﬁ;%) 481 (m, 1 H)
4325, 3 ) $400-(y 1 ‘tﬁQ(I.nu]I-E{)770(m 1 H)
&4& .68 (s, 1 H 7.86 (s. 1

H 4.
DIVBQ
214)

(m

B73-X80-MOOKH0 139325X0 -
- d6) 5 ppm 1.32 (s,
2.62 (s, 2 H 3.10
1 H 4.29 (s, 3 H 4.

"RDSHARO (4000KIBIZ1 BMSRAL)4A® PpivHz55 (m, 4 H)
6. H) (m, 2. 150104 (m2 B) 276 99, £ M) 2.94 (m, 2 H)
(4m7 @oH H)A.52 (d, ¥=558Hz, 4 B 4.36 (s, 3 H)
7 mlﬁ)kbzzgllfa 3 (1, =58 Hz, 1 H)

7.2

8.27 (s

Bﬁuxgo-wioo(e(ﬁtj-ﬁm

) NNV (400™MEE, DMSG-d9)% bpm fss (m, 4 H)
1.71 (m, 2 H) 1.93 (m, 2 H) 2.74 (m, 2 H) 2.96 (m, 2 H)
3.81 (d, J=5.68 Hz, 2 H) 4.17 (m, 1 H) 4.35 (s, 3 H)
7.07 (m, 2 H) 7.38 (bs, 1 H) 8.015 (t, J=5.68 Hz, 1
H)8.21 (s, 1 FD

B73-X00-M00(C01)-D05

"I NMR (400 MHz, DMSO-ds) & ppm 1.46 - 1.61 (m, 4
H) 1.64 - 1.78 (m, 2 H) 1.87 - 2.01 (m, 2 H) 2.67 - 2.89
(m, 4 1) 3.35 (s, 3 H) 4.11 - 4.23 (m, 1 H) 4.31 (s, 3 H)
7.06 (d, J=6.58 Hz, 1 H) 8.20 (s, 1 H) 9.88 (s, 1 H)

B73-X00-M00(C01)-D72

'H NMR (400 MHz, DMSO-dg) & ppm 1.55 (m, 4 H)
1.71 (m, 2 H) 1.92 (m, 2 H) 2.23 (5, 6 H) 2.52 (m, 2 H)
2.71 (m, 2 H) 2.91 (m, 4 H) 4.17 (m, 1 H) 4.37 (s, 3 H)
5.09 (m, 1 H) 7.07 (d, J 6.83 Hz, 1 H) 7.24 (m, 1 H)
7.33 (m, 2 H) 7.42 (m, 2 H) 8.20 (s, 1 H) 8.28 (m, 1 H)

B73-X00-M00(C01)-D163

"H NMR (400 MHz, DMSO-de) 8 ppm 1.08 (m, 3 H)
1.65 (m, 6 H) 1.94 (m, 2 H) 2.17 (5, 6 H) 2.45 (m, 2 H)
2.73 (m, 2 H) 2.95 (m, 2 H) 4.04 (m, 1 H) 4.17 (m, 1 H)
432 (s, 3 H) 7.08 (d, J 6.83 Hz, 1 H) 7.91 (d, 1 H) 8.20
(s, 1 H)

B94-X00-M00(C01)-D72

'H NMR (400 MHz, DMSO0-ds) & ppm 1.61 (m, 2 H)
1.97 (m, 2 H) 2.23 (s, 6 H) 2.52 (m, 2 H) 2.55 (m, 2 H)
2.70 (m, 2 H) 2.90 (m, 4 H) 3.56 (m, 2 H) 3.72 (m, 1 H)
4.28 (s, 3 H) 5.10 (m, 1 H) 7.11 (d, J 6.83 Hz, 1 H) 7.24




B94- X00- MD3( CO1) - D03 1H NMR (400 MHz, DMBO-d6) 5 ppm

1.29

wo2002/16007 m 2 H)
3.

H)
2 H

(s,

6 H
2.75 (
71 (m 1 H

7.77 (m 3 H 8.11

1.60 (m 2 H 1.99 (m 2 M2.52 (s,

4.22 (s, 1® H) 7.11 (s,

2
J=4.51 Hz, 3 H) 3.BCT/EP300£050612
1 H 7.68 (m
114)

d,

m 1H 8. 18 (s,

B93- X00- MD3( CO1) - D03 ' H NMR (400 MHz, DMSO-d6) 5 ppm

1.32

1. 60(m 2H) 2. 02(m 2H) 2. 62('s, 2H) 2. 89( m 5H)
H 3.

(s, 6 H

85 (m 1 H 4.30 (s,

3.55 (m 2

3II)715(bd 1H 7.27

(s,
NVR

I 7.53 (s, 1. 8.2Z (§
(400 Mz, DVBO- d6)

(I)

&b’enh 23}15171581(m 2H)7.77

nr\n

gg%ls

1.5
(s,

H 3

713
1 Bj

?%X@ Mot 6?m

- 3.22 (m 114)
02 (m 1 H 4.23 -
(d, J=4.88 Hz, 1 8
3- X00- MD3(.C01) - D04

4.

1f4 (m, 3 H)
%} §2 (m, 2 H)
ﬂmzm
09 (m, 1 H)

BN -X60-M03 (EQ1+«Bh| gr
78 (m 2 H 1.88 - 2.
.67(s, 214)2.76(d, J=4.
(s, 3 H 7.84 (s, 149
(s

1 B92- X00- MD3( 40yt

IHdHMIR 541)0 MHzﬁ?n)Mﬂ(i) dﬂ) B)ppin 632 (s, 6 H)
108 @m2 H) 1.94 (m, 2 H) 2.02 (5, 3 H) 2.62 (5, 2 H)
2621?—(211 3!—11)43 00, PH) 388 ml1 H) 3.94 (m, 1 H)

(&)ﬂp H.29) &4 350 a2 (d1/=4.15 Hz, 1 H)
s BINR 1A INGiz1 1)

GO 1;2*(;%%

SythocBlori@e (d, .1=4.5
H) 3. 14( m 2H) 3. 63(m1
H) 4. 43(m 111) 7. 15(s, |1
mi1H 8 22 (s _ 1 B9

il R T T SR
(s 2 H)-2.90 - 3.04 (m, 2 H) 3.90 - 4.00
Ak / (s3H)731(s

B

L.HE
o RE.
&-

BREIUMOSERBRB. 2d

W&gﬁ%mm')? 5

57 (m
7.11 (s, 1 H 7.68

SNNQ{ $00 MHz, DMSO-dg) 8 ppm 1.35 (s, 6 H)
21(%1 2H) 2 (B9 6 AD 25 - 2.09%5m¢ @ H) 2.67 (s, 2 H)
R1494.33 (1, () 4.31 6§ 3 H). 7234 (6] H) 7.60 (s, 1
(7.8 (1 M) 323Nl B H) 8.11

90!\’;%300
P A
WONO o

&B3908X60-M0B9Se AEMI 3
b d6) S ppm 1.32 (s,
.62 (s, 2 11) 2.75
(m 5H) 3. 55(m 2H) 3. 85

d, 1H 8. 22 s, 1H B89-

—~

("GORMID4b0 MEMVRNZOWUVBiZopm 1.32 (s, 6
.49 A1) m22 t 22508, 1 330 oy 3 1)

1H)401 429( 3H)440( 1 H)
R RS

3

BB 03t e 05 2

H%)7 47 (m, 3 H)
'H NMR 40’0°MHz DMSO-d¢) & ppm 1.29 (s, 6 H)
1.60 (m, 2H)199 (m, 2 H) 2.52 (s, 2 H) 2.59 (m, 2 H)
2.75 (d, J=4.51 Hz, 3 H) 3.57 (m, 2 H) 3.71 (m, 1 H)
422 (s, 3 H) 7.11 (s, 1 H) 7.68 (1, 2 H) 7.77 (m, 3 H)
8.11 (m, 1 H) 8.18 (s, 1 H)

B93-X00-M03(C01)-D03

"H NMR (400 MHz, DMSO-ds) 8 ppm 1.32 (s, 6 H)
1.60 (m, 2 H) 2.02 (m, 2 H) 2.62 (s, 2 H) 2.89 (m, 5 H)
3.55 (m, 2 H) 3.85 (m, 1 H) 4.30 (s, 3 H) 7.15 (bd, 1 H)
7.27 (s, 1 H)7.53 (s, 1 1) 8.22 (s, 1 H)

B91-X00-M03(C01)-D04

'H NMR (400 MHz, DMSO-dg) & ppm 1.32 (s, 6 H)
1.34 - 1.52 (m, 2 H) 1.87 - 2.00 (m, 2 H) 2.02 (s, 3 H)
2.62 (s, 2 H) 2.71 - 2.84 (m, 1 H) 2.76 (d, /=4.76 Hz, 3
H) 3.10 - 3.22 (m, 1 H) 3.83 (d, /~=12.93 Hz, 1 H) 3.89 -
4.02 (m, 1 H) 4.23 - 4.35 (m, 1 H) 4.30 (s, 3 H) 7.13 (4,
J=4.88 Hz, 1 H) 8.13 (q, /~4.72 Hz, 1 H) 8.22 (s, 1 H)

B73-X00-M03(C01)-D04
hydrochloride

'H NMR (400 MHz, DMSO-dg) & ppm 1.34 (s, 6 H)
1.50 - 1.65 (m, 4 H) 1.67 - 1.78 (m, 2 H) 1.88 - 2.08 (m,
2 H) 2.67 (s, 2 H) 2.76 (d, J=4.63 Hz, 3 H) 4.00 - 4.24
(m, 1 H) 4.31 (s, 3 H) 7.84 (s, 1 H) 8.20 (q, /~4.51 Hz,
1H) 8.23 (s, 1 H)

B92-X00-M03(C01)-D04

"H NMR (400 MHz, DMSO-d¢)  ppm 131 (s, 6 H)

4 _mn s ~ TTN 4 N XTI\ s N TIN N e




Hz, 3H) 1. 33(s, 6H) 1. 35- 1. 50(m 21) 1. 93(m 2H)
3. 06(m 2H) 3. 84- 4. 00( m 3H)
J=5.73 Hz, 2 H) 4.33
1 H 8. 9220t,

(s, 2M2. 86-
wo2004204607 4. 25 (d,

(s,

1 H 8.23 (s,

2. 64

4.05 (q, J=7.07

(s, 3PEY/EF20041050612
J=5.79 Hz, 1

B89- X00- MD3( CO1) - D138 ' H NMR (400 MHz, DMBO-d6) S ppm

1.20 (t,
1.94 (m 2 H 2.62

(s,

H 3.63 (m 2 H 3.95 (

H)

4.33 (s,

J=7.13 Hz, 3 H

3 H 7.14 (s,

1.22 (s, 6 H 1.42 (m 2 H
2H 3.0(m 5H 3.54 (m 2
m 3 H 4.05 (q, J=7.07 Hz, 2
1H 8.23 s, 1H 8. 92 (t,

J=5.

data for

i nvd
- DO§
389-

79 Hz, IHTn table

sonme represent g
ntion 5 Table Xl | Nm
444, 23 2. 07 2 389-

1150Q8, Q\M)Sle@ (1 167 (VB H) 2.75 (d, J=4.51
ltHng & m, 1 H) 4.29

SH)Oj 5%@11{ 4.01
J&g ugﬂbé . 2 H) 7.47

0
VAN TV, O

- D33
2 3
- D17

89- X00- M3 CO1 - D78 486.

AV/aYa
\JUL

Brg 8}8@)@3}@1 89-

89- XOO- M3 CO1 - D137
555.33 1.88 2 389-

1 81501035 ppmy 29 (5, 6 H)
1@9 ms,zjn b9%?& AR 50 N (2 1)
205 (=Bl Hzpd 542 6p. 2 ) 381 (m, 1 H)
2220529 7.13ds, B 7M83meeH) 7.77 (m, 3 H)

-D79 516.29 1.91 2 389-/X0d(wh3 H)BLI (BIMHN96. 3 3.16 2

389-| RO3-XMUBMORICH1DEW44 86 .\ AENRIR {400 1\43&91)1(@3@)35@@&1 1.32 (s, 6 H)
-D44 519.28 2.49 2 389-XQ@0M)3 BL02 @g 552.64%s12 98 2275 (d, 3 H)
WO 2004/ 104007 PCT/ EP2004/$95@6 521 31_?,51 @H)(%h(aﬁl 30 (s, 3H)
-D12 486.28 2.55 2 389-%0Q- 31 5}6687222@

389-IXaIR 1804861 =
M e e e M @%W %&@ﬁ g
389- XCO-MD3 COL - D85 487.,27" 2 3635306 (G 4.00 (m, 3 H)

- D6(

548.29 2.83 2

4.05 (g, /=7.07 Hz, 2 H) 4.25 (d, J=5.73 Hz, 2 H) 4.33
(s, 3 H) 7.14 (s, 1 H) 8.23 (s, 1 H) 8.92 (t, J=5.79 Hz, 1
H)

B89-X00-M03(C01)-D138

"H NMR (400 MHz, DMSO-dg) & ppm 1.20 (t, J=7.13
Hz, 3 H) 1.22 (s, 6 H) 1.42 (m, 2 H) 1.94 (m, 2 H) 2.62
(s, 2 H) 3.0 (m, 5 H) 3.54 (m, 2 H) 3.63 (m, 2 H) 3.95
(m, 3 H) 4.05 (q, J/=7.07 Hz, 2 H) 4.33 (s, 3 H) 7.14 (s,

1H) 8.23 (s, 1 H) 8.92 (t, J=5.79 Hz, 1 H)

In table XII below see the HPL.C/Mass data for some representative compounds of the

invention
5  Table XII
M+H | Time |Method

B89-X00-M03(C01)-D05 44423 | 2.07 2
B89-X00-M03(C01)-D31 500.29| 2.6 2
B89-X00-M03(C01)-D32 500.29 | 2.44 2
B89-X00-M03(C01)-D33 498.24 | 2.85 2
B89-X00-M03(C01)-D136 | 541.32| 1.73 2
B89-X00-M03(C01)-D137 | $15.3 | 1.79 2
B89-X00-M03(C01)-D17 555.33 | 1.88 2
B89-X00-M03(C01)-D76 541.32 2 2
B89-X00-M03(C01)-D78 486.28 | 2.29 2
B89-X00-M03(C01)-D79 516.29 | 1.91 2
B89-X00-M03(C01)-D14 496.3 | 3.16 2
B89-X00-M03(C01)-D80 486.28 | 2.21 2
B89-X00-M03(C01)-D44 519.28 | 2.49 2
B89-X00-M03(C01)-D81 539.34 | 1.98 2




389- XOO- M3
- D87 548. 29
WG 3®4 XM 3

COlL -D86 499.31 1.8 2 389-XOO- M3 COL
2.94 2 389-XOO- M3 COL -D88 510.31 3.37 2
COl -D89 481.26 2.51 2 3 89-

XOO- MOBEERX004/050612

-DO0 504.24 3.03 2 389-XORIMD3 COL -D91 514.27 2.82 2

389- XOO- M3
- D93 540. 32
2 3 89-

COlL -D92 498.28 2.25 2 389- XOO- M3 CO1
2.49 2 3 89-XOO-M)3 COL -DO4 474.26 2.65
XOO-M)3 CO1L -D04 442.25 2.48 2 389-

XOO- M3

COL -DO5 502.27 2 2 389-XOO-M)3 COL -D34 548.29 2.8 2
389- XOO-MD3 CA -D96 510.24 3.09 2 389- XOO- M3 COL

-D9
2
-D1
2
Ca1

2. 1P
389-BREXADDIN3T0L)RGH7 ‘;558,’_29
- Dl(&%XﬁO 8/3)320(918-1?86 3399839
: %43,«1%

5 7¢BS-XApBM3;
389-1389@(%%13(@_09@@4 5831326

-D45 $19.28 2.52 2

652_)«- DO- MD3 COL
004 526.31 2.22

Ve
[\

1= =y

2 2389- XOO- MD3 COL

(

-P102 456. 26 2. 67

Y

2 389- XOO- M3

Jﬁe Q;@ 0

;ﬁJ 1 D105 512.2
22

=T LA =

2 .
3%9- XOO- M3 CO1

-»109 561.32 3.4

§o.

,3\43 9- XOO- M3

D112 533. 29
2
389- XOO- MD3 CO1

- D1118895800-R2031COD-IHIWVO

122

20004110 500

PCT2 EP2004/ 050612

BEZxX G R1d%co ¥ bor O

1594279 Y82

05 7

B89-X00-M03(C01)-D92

498.28 | 2.25

N

B89-X00-M03(C01)-D93

540.32 | 2.49

B89-X00-M03(C01)-D94

474.26 | 2.65

B89-X00-M03(C01)-D04

442.25| 2.48

B89-X00-M03(C01)-D95

502.27 2

B89-X00-M03(C01)-D34

548.20| 2.8

B89-X00-M03(C01)-D96

510.24 | 3.09

B89-X00-M03(C01)-D97

486.28 | 2.27

B89-X00-M03(C01)-D45

519.28 | 2.52

B89-X00-M03(C01)-D98

500.29 | 2.43

B89-X00-M03(C01)-D99

528.29 | 2.86

B89-X00-M03(C01)-D100

526.31 | 2.22

B89-X00-M03(C01)-D06

472.26 | 2.15

B89-X00-M03(C01)-D101

514.31| 2.62

B89-X00-M03(C01)-D102

456.26 | 2.67

B89-X00-M03(C01)-D103

512.29| 2.03

B89-X00-M03(C01)-D104

486.28 | 2.27

B89-X00-M03(C01)-D105

5122 | 2.15

B89-X00-M03(C01)-D106

498.31 | 3.22

B89-X00-M03(C01)-D107

512.25| 2.52

B89-X00-M03(C01)-D108

615.33 | 2.98

B89-X00-M03(C01)-D109

561.32| 3.4

B89-X00-M03(C01)-D110

515.27 | 1.99

B89-X00-M03(C01)-D111

528.32| 2.76

B89-X00-M03(C01)-D112

533.29| 2.76

B89-X00-M03(C01)-D113

512.29 | 2.27

B89-X00-M03(C01)-D114

583.33| 2.9

B89-X00-M03(C01)-D115

NNMNININDINDININDINDININININDINNMNININDIND [(NININNIN (NN

525.32| 1.91




389-

X00-MD3 C01 -D117 514.31 2.64 2 389-X00- M3 01

-D118 500.29 2.52 2 389-X00-M3 CO1 -D119 502.27 2.02
wW@20038840X00- MO3 C01 -D120 482.28 3.06 2 389- XOOFKPR04/050612

co1

-D121 553.32 2.32 2 38% X00-M)3 CO1 -D122 526. 31

2.38 2 389-X00-M)3 C01 -D123 498.28 2 2 389-X00-M3

01

-D124 456.26 2.25 2 389-X00-M)3 CO1 -D125 602. 26

3.64 2 389-X00-M)3 CO1 -D126 584.3 3.2 2 389- X00- M3

Co1

-D127 603.33 3.08 2 389-X00-M)3 CO1 -D128 565. 35

1.99 2 389-X00-M)3 CO1 -D129 527.34 1.91 2

389-

> el 53] 5aAs

- D13

2 EBsovRODeMIB(EOIWD119 | 502.27 | 2.02 2
@XO&M@(C@B%FZH‘ eyl Pyg 4| 5- g1 hydro-113-pyra

sol UBSRR0GMIBI00 1D (3.

1-( 1) | 3t
yl] c|§§§ XBblm:ge; ? fgqgj{ghl r %‘ig;%s%.grz | agui o[ 4, 3- h] qui na

zol i

B@Xwﬁ’l@éw%ﬁ% $503h |1.19g5 2| 899X00- MD3 Q01
Iy L5132 616. 36 2. 25
vvvvvv 483132 %6471 > dag x00- W03 CO1

BB%ZQOM%CQIJ) -D11833 S0RAS. V5200 - D135 498. 28 2. 03

831390.288. MpofCo]) - 03] -~
IG2RI4 [CO\B® |/ RNINNS ~ A
yaogipg|) of ethyp 84 { [

: 9N00 m@m)-mzz

I’\\_I_ My

di chB3bHe0-HARECONP1A¢0r o28%bdilc 82id| 9/2 was stirred at

roo
10

The

MBSERDENIICEEDI276 | 608183, 3@ Fol Zent was then
rentg F’xbé‘M&*Eijé’u%ﬂst”%eS%%“' t1g9 DI [,taken up with

s NaHCCB. Th
or gAML XDUPADGEL-RAYed S37eh | NaIEah adc dvapor at ed.

B8 KAUrdAFEE0 )P 30r atddd.3Mi |t .98 et hyPet her gi ving 83

g ( @X%M(B(donqmzme 5061326 ciorolnd2 1H NVR (400

M—|Z

A3 SoPPF % YB16.36 12580 | 119) 2.22 (s, 1 H

(s

H)

10

15

SMO3GO D3, | BR3B3es 33714 4.
UXAGMOKCODD 13 521297, B211s| 22H) |8.29 (s, 1

dRFBX06-MIBIAY1 ) 3004682800 2.GET| EP2004/ 050612

Example 33
Ethyl 1-methyl-8-(pyrrolidin-3-ylamino)-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxylate [B99-X00-M00(C01)-D03]

K .

: ‘el

%—o N™ NT Y )CONR, )\ 2\, ~CONH,
NN

L

A solution of 110 mg (0.27 mmol) of ethyl 8-{[1-(tert-butoxycarbonyl)pyrrolidin-3-
yllamino}-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]lquinazoline-3-cartboxylate in a
mixture dichoromethane-trifluoroacetic acid 9/1 was stirred at room temperature for 6
hours. The solvent was then removed in vacuo and the resuliing oil taken up with
dichloromethane and washed with aqueous NaHCOs. The organic layer was dried over
Na,SO; and evaporated. The residue was triturated with diethylether giving 83 mg (60
% yield) of the title compound.

"H NMR (400 MHz, DMSO-dg) § ppm 1.98 - 2.11 (m, 1 H) 2.22 (s, 1 H) 2.77 (t, J=7.62
Hz,2 H)2.92 - 3.02 (m, 2 H) 3.14 -3.55 (m, 4 H) 4.31 (5, 3 H) 4.44 - 4.57 (m, 1 H)

7.27 (s,2H) 8.29 (s, 1 H) 8.76 (5, 1 H)



123 Anal ogously the foll ow ng conmpound was prepared:
N, 1- di net hyl - 8- ( pi peri di n-4-yl am no) - 4, 5-di hydro-| H py

wo a0elieop?, 3- h] qui nazol i ne- 3-car boxam de PCT/EP2004/050612
[ B79- X00- MDO( C01) - DO3] 1H MMR (400 MHz, DMBO d6) S ppm
1.65 - 1.82 (m 2 H 2.05- 2.16 (m 2 H 2.75 5
(d,J=4.76Hz,3H)2.75-2.80 (m 2 H 2.97 (t, J=7.68
Hz,2H)3.01 -3.09(m2H) 3.27 - 3.49
(m2H)3.93-4.10(m1H) 4.31 (s, 3 H 7.59 (s,
1H) 8.07(q, J=4.47Hz, 1H)8. 26(s, 11)8.44-8.63
(M LifefRnl B oMbk colpaii was ared:
1- et hyl - 8- (pi peridi r_1-4-¥l am no) - 4, 5-di hydro-1 H pyrazo .
| o [N,1dindethyki8r@ineriding4ylamigo)-45ttikydrodid-pyrazolo[4,3-h]quinazoline-

B7 - ' H\N CONHZ NN H N N
Emﬁﬁé%%&yﬁ@%ﬁh%ﬁﬁM@@FB%f%ﬂf 1 g (2.4 nmol) of
8- [ ('L NBIRz (0D INDEE, IBNIBOALsY S pseil 63]--118 2@, IRV 240%5- 2.16 (m, 2 H) 2.75
di hydr o-1 H pyrazol 0%4 3-h] qzui nazol i ne- 3- car boxam de in
g0 @:%-’éﬁaﬁ@liﬁ@-é h&#8 (M2 Hy2.87 (fpe{ﬂ-_@%ﬂa,rﬁ EH3.01 -3.09 (m, 2 H)
c har§9ﬁ'ﬁé@ ix% P58933Q 5 m),‘zg 51?%.3%(&,@ ) 7.586 q R (g /447 Hz,

added. 5 resulting e was stirred at '60C
12 hbH) 8.26THd et-44 y&63 (sl Hh® o9 f BOO€mwetiHdn celite

and the filtrate evaporated. gThe gr#ﬁe was purified by
chromat ography on a silica 0 eluted with a

m Xt uh &h PR (pig eridtiot4-Haditho) 91, 3:0ihg d2G-OHASy raAdlo [43yh]guihazoline-3-
of the title conpound. 1H NVR (400 MHz, DMSO-d6) S

Kbm earBexamigde W79?%PO%QQ£C@1.)@P3J 2.17 (m 2 H 2.75 (t,

20 J=7.5p Hz, 2 H 2.96 (t, J=7.56 Hz, 2 H) 2.99 -

3.09 (m_2H) 3.28 1 3,44 (m 2 H 363 4. 1 H)
4.31 (s, 7./% H 737 (d, l[U=2 58z »

7.43 (s, 8 :E?%N Exanpl e 35 §- N J—CONH,
[ (1-fornyl pi pefl diﬁl]-4-r¥l iy N=N

- 1-met hyl - 4, 5- di hydr o/\"¥ pyrazol o [4, 3- 25

h] qui nazol i ne- 3- car boxam de [B 169- XQO- MDO( CO1) - DO3 HN
S S MG LG (S Ga0041aa00 >
1- nedlhxdroﬂflcmrg@lq[eﬁdl]qulyazah%gr)carhs)%fimvd% mlpipghselyts ethanol 1
I of 4g 3f palladium on chatcoal 10 % w and 30 mL of 98 % formic acid were added. The
15  resulting mixture was stirred at 60°C for 12 hours. The catalyst was then filtered on
celite and the filtrate evaporated. The crude was purified by chromatography on a silica
gel column eluted with a mixture CH,;Cl,-MeOH-Et;N, giving 350 mg (45 % yield) of
the title compound.
"H NMR. (400 MHz, DMSO-d) 6 ppm 1.65 - 1.77 (m, 2 H) 2.04 - 2.17 (m, 2 H) 2.75 (,
20 J=7.56 Hz, 2 H) 2.96 (1, /=7.56 Hz, 2 H) 2.99 - 3.09 (m, 2 H) 3.28 - 3.44 (m, 2 H) 3.93 -
4.08 (m, 1 H)4.31(s,3H)7.25(s, 1 H)7.31 (d, =7.56 Hz, 1 H) 743 (5, 1 H) 8.25 (s, 1
H).
Example 35
8-[(1-formylpiperidin-4-yl)amino]-1-mcthyl-4,5-dihydro-1H-pyrazolo[4,3-
25  h]quinazoline-3-carboxamide [B169-X00-M00(C01)-D03

HN NZ Y N
) — NP\
N7 N7~ CONH, NT N CONH,
/ /

/ /|
N~N N-N



h] qui nazol i ne- 3- car boxam de were dissolved in 10 nL of
di net hyl formam de, containing 253 ng (1.68 mmol) of
wao eqoaAbwdy| di met hyl silyl chloride, 0.26 nL of PCT/EP2004/050612
triethylam ne and 7 ng of 424di net hyl am nopyri di ne
(0.06 mmol ), and the m xture 5 stirred at 35-40C for
25 hours under nitrogen. The m xture was then
partitioned between dichloronethane and water, the
organi c | ayer was separated, washed with brine and
dri ed over sodium sul fate. Evaporation of the
vol asgol 88 (1.58 MasaiPofaf et %i&iﬂu- B4 8ldthyd- 11 olo[4,3-
title c_o%é)o.und. TH NVR (?1]8% iz, DI\/éAQ d6 )yé Sg%yn 1. 25%-%2 [_’3
1. 48hjgpinazoligp-3icagwpxamideq Jverey digsojyed 2 iy 41¢ tmL 0§ dispthyHormamide,

Hz, 2H). 2. 77 2, &7 t J= . %0-

(e PR o) LSl o i im0 . o

4. 17tr{ethyldinib® afd J m{gsof 3-difpethyladirogyridiné .(8.86 Hamol), and the mixture

:gbazgﬁge%%@@-%%“ (fdc’r’ }5 @og:fso&n(d%f %n]ﬁolg)eg.' %I"i’é ?m}%t'ﬁ?e was then partitioned

8- ( cysivetdtMbdMetahe dndwRer, tHaign adﬁcwh%é},véas Qgﬂuﬁé@ wWabhel with brine
e

yrazol o [ 4, 3-h] quinazoline- 15 3-carboxam

[ B7 3ankpériadpoecsediumegifatyy Ryappratomef fpe-volatitpgHn ragug-pffprded 435 mg

H - - reor oim %N 500 ng (1.1 nrnol) of

1-( 1§8E())eé1 l?/]l-dz)%g?ik\ilgyﬁ- )}]In?l 8- (cycl opentyl am no) - 4, 5-di

hy dr 1 NMR (40032 8E,0DXISB-d) § ppmdzad | 148 Gn, e PDI&ND.08 (m, 2 H) 2.74 (1,
wer e di ssqol ved in_50 acetic acid _and 50

nL. of f
1 Co e A GIALE. 1T he SR, LHEIGALE dehit Heaih 310 3.20 (m, 1 H) 3.66 -
hydr o9l { A3t -GRsRR 12 420 100, ATRRL8E 11 910 AISRY, 683

hors the catal yst was fiitered on celite and’t

filtt&Dd23dnddd) atets, 1 Th8.0ldsildded.ddbes, t &di ssol ved with
di chol or onet hane and washed ‘ﬂxtaﬂ 1&5ieous NaHCO3. The

organic | ayer was dried over ul fate and the
sol v8djéyclopemylaning)iipiparittibned od-4 @ik gdiroa 1 Higyeaiold[4 8-h]quinazoline-

conpoun 80. % yij el ed by filtration

if  eh-eprhoxamide SRR PBELer . 25 Ecarpi e 37

8- (cycl opent yl arj - N- hydr oxy- N, | - di net hyl - 4,.5- di_hydr

o-1 H py N ] qui nazol i ne- 3- c@arﬂﬁel
2004/ 10400 )\\

[ B73- XO0AMBQ
PCT/ EP2004/ O 27 ON'0?N 0 HN NN ol H N N TN

-OH / To a sus oN of 400 ng (L 14 mmol) of_ NN
pot assi um. 8- (cycl o§enty| am no) - 1- net hyl -
N

N
H

500 mg (1.1 mmol) of 1-(1-benzylpiperidin-4-yl)-8-(cyclopentylamino)-4,5-dihydro-
1H-pyrazolo[4,3-h]quinazoline-3-carboxamide were dissolved in 50 mL of acetic acid
and 50 mg of PtO, were added. The mixture was submitted to hydrogenation at 60 psi at

20 room temperature. After 12 hors the catalyst was filtered on celite and the filirate
evaporated. The residue was redissolved with dicholoromethane and washed with
aqueous NaHCOs. The organic layer was dried over sodium sulfate and the solvent
removed under reduced pressure. The title compound (80 % yield) was collected by
filtration after trituration with diethylether.

25 Example 37
8-(cyclopentylamino)-N-hydroxy-N,1-dimethyl-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3~carboxamide [B73-X00-M00(C01)-D142]



4, 5-di hydro-| H pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxyl at

e in 80 nL of dichloronethane and a few drops of
walzovettowpht or mam de 0.11 nL (0.13 mmol ) of oxal BECT/EP2004/050612

chloride were 5 added at O@S5 The m xture was strirred

at roomtenperature for 6 hours and then evaporated,

redi ssol ved i n anhydrous di chl oronet hane and dropped

into a solution of 344 ng (2.28 nmol) of

N- et hyl hydr oxyl am ne hydrochl ori de and 0.33 nlL of

triethylamne in 20 nmL of the sanme solvent, cooled to

0C. After 4 hours the m xture was washed wiih-~g

sat ur at @sol sodi um hydro car pong|

over soO edevapo?a?@s%i#

r\ési dae was ﬁlgl\\ﬁu é di et hyl et heH an% fYi | er &g-OH

to give 780 ng (60,NtNi el of the title corrpo,bm'éf‘.‘ 1H

NVR (400 MHz, DI\/deG) 6 ppm1.46 - 1.61 (m 4 H 1.64

13 T8 B of g B PRl 04, Bt ot

(Aﬁ' | gsg?gﬂggrq-iizg-pyrapplom,@] cp'gl:azolinpb}-@_r ylate ini80|-q)1]r of gichloromethane

al ggau ] / [ )

o) 0B ol SN 21 200 WAL I BIL e wer

N- cyaidedex YPE 8The yikimpee way Isatitied ogt - ilony tmpetatire fet ByHouds and then

oyr 2B RSHRlaEriots. dighlgrehagg and dropped into a solusion of
B7 0 2 .

TSSO AL ARG 03 i o

4. 45riethylaping in203gL(¢f thg sage gplvppt,copledgo ORE. Aftpr)4 owrg the mixture

e esled Byt Rl i o sedmudpenonbaie el gpe sodium

Edg% ghu&f;z(igl—k%e&apmimd[m%@y{ldsi.l\lﬁw rmjéigb mﬁ-ﬁg\rggtgvgﬂiémylether and

(s, 3H)5. 0L (s, 706 %gs%g}fﬂj:ef 5'81?{7?3 ?pl—lo 7 55 o 2 H) L87 -

7. 42.0{m32 H) 2872 £2.89%(m, # 1) 3.35 693 1,4-11 +.23 Erahpl) é.334s, 3 H) 7.06

8-anj4 i - -4, i hydro-| H pyrazol o

o SO AR s TR g T Y

B0 4A D69 GOl prmpldying\V¥he 2048l Mddebkylamino derivatives, the following
PCT/ EP2004/ 050612 126 O / N NN NOH H/NNOHH NN
H TEOFPOBRGB Y CRPEP880 ny (0.81 mmol ) of

8- arﬁlc'?'élﬂhéxglrﬁ (Yloptndyisth N fINORY dFoxy-1-methyl-4,5-dihydro-1H-
pyrazol o[ 4, 3- h] qui nazol i ne-3-carboxylic acid in"50 L
of amigerelds}-hlaninazelnerHearhaxareide {B73n¥08MO0(CO1)-D29]

&Pﬁ;ﬁﬁnﬁgxﬁgﬁ(@ﬁ ﬁ({[}%ﬁ‘é@%@%ﬁ’é& E&BW mT)D%.(}zPQ#@,GI 8T P57 N.81 (m, 411) 4.04 -
N- (.46 aetd W) 480 BOPHE)BY7)--NO-(m, 1 H) 8.20 (s, 1 H) 9.45 (s, 1 H);
N-benzyl-8-(cyclopentylamine)-N-hydrexy-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxamide [B73-X00-M00(CO01)-D28]
"H NMR (400 MHz, DMSO-ds) § ppm 1.51 - 1.61 (m, 4 H) 1.64 - 1.79 (m, 2 H) 1.87 -
2.00 (m, 2 H) 2.70 - 2.88 (m, 4 H) 4.08 - 4.22 (m, 1 H) 4.31 (s, 3 H) 5.01 (s, 2 H) 7.06
25 (d,J=6.58 Hz, 1 H) 7.22 - 743 (m, 5 H) 8.21 (s, 1 H) 9.89 (s, 1 H).
Example 38
8-anilino-N-hydroxy-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxamide [B04-X00-M00(C01)-D05]




et hyl car bodi i m de hydrochl oride and 585 ng (2.13 nmol)

of triphenyl net hyl hydr oxyl am ne were added
w@omgrewdi vel y. After 48 hours at room tenperBCTER2005€50612

sol vent was renoved under d#&duced pressure and the

residue taken up wth dichoronmethane and washed with

wat er. The organic |ayer was then dried over 10 sodi um

sul fate and evaporated. The crude was treated with 10

mL of a m xture dichloronethane-trifluoroacetic acid

and after 4 hours the volatiles were renoved in

vacuo. The re3| due _was redi ssol ved w di ¢

and wag vvi ‘ Qus d\laHCGS and pr

purifiedyb Rt ogL apfly or—a—s-l i 88U

el uted vmtfﬁCl—ﬁClz Ci300 4/1, to givedl8

yield) of the titlgNtnpound. 15 1H NWR (400 M—!z

DMSO-d6) 5 ppm 2.80 - 2.91 (m 2 H) 2.93 - 3.06 (n1 2

H 433% (s%luuoﬁ b& ﬁso9?nzg ,813 ninéﬁ ofl - Qehiliio-1- kehl)iyl-z .53dihydro-1H-

(dd, J=8.47, 7. J=8. 66, .

2 mpygamb[% §-h]qpmq;zolg1693lcfer oxym; 1)210191 52n( 5507 ppl 10063 anhydrous

8 : O%mt?hyﬁéx?ﬂ%&e :lggl gnghof dlr\Iohydf_?xgb?nazgnwazole (0.81 mmol), 0.16 mL of N-

[#4, 3méth yjmomhz)hhe ne2-(15 Cmgbo(ﬁé)ﬂl demoP0 of N—(3 dlmethylammopropyl)-N -

| TRERERPOdLTgsey  FoRRlgTge of opd py o> e | 313 Bemon of

8- 1 o hényﬁﬁétﬁ&lhyd%)@iﬁmhé’ di@el éﬂd@d’r@ﬁ@c@tﬁv‘ﬂﬁ AfiguugaERts at room

I ne- 3-carboxylate were dlssolved in a mxture of 100
nL oPmREEWENGE salvent oD remoped underindicas MG aad shegesidue taken up

The &l l(ﬂc%@% né tahcf bRthddwhh Sa83 eTRObichfic ye@ %s Jﬁén dried over

4 hours resul ting precipitate was co l'ecte
4 vi sodivdn Sulfaté Bm%qmapdrdt)edoﬂ“he feeadei whe treatet owitid .10 mH of a mixture

NVR 1 gr ethiane-ir1 od62: 2 Ecrf 2 % ( 4 %bl%?ﬂeg SvCrere3 removed in
H 7o OEOCQL aciq g afler & Do

iOOMa%&frog% Eﬁ_ﬁﬁ&ﬁ%@Qédl%%lZVlth}raﬂ:lhjﬁﬁﬁﬁﬂia?e 40d w&aslllqeddwith aqueous
- et - S met hyl pi peri din yl )am no] -4 [ ro

- | H- Gy reé fhe ryodict p&r}ﬁ%gwwa@%%n%a@awgl@a gel column, eluted

|[\|E|9 %&ﬁ%@ﬁ'\@%@&r@&h B gibe 8@ g (86 % yibld) of bk Nidbbhbound.
15 'HNMR (400 MHz, DMSO-ds) & ppm 2.80 - 2.91 (m, 2 H) 2.93 - 3.06 (m, 2 H) 4.33 (s,
3 H) 6.97 (it, /~7.35, 1.07 Hz, 1 H) 7.31 (dd, /=8.47, 7.38 Hz, 2 H) 7.72 (dd, J=8.66,
1.10 Hz, 2 H) 8.42 (s, 1 H) 8.91 (5, 1 H) 9.52 (5, 1 H) 10.93 (s, 1 H)
Example 39
8-iodo-1-methyl-4,5-dihydre-1H-pyrazolo[4,3-h]jquinazoline-3-carboxamide

20 [B73-X00-M00(C01)-D03]

t hane

nN—-OH
H

N
| — A
I)%N A\._COOEt 17 "NT ) —CONH,
N—‘ NN
/
1.0 g (2.6 mmol) of ethyl 8-iodo-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-
3-carboxylate were dissolved in a mixture of 100 mL of methanol and 100 mL of
ammonium hydrate 33%. The solution was stitred in a close bottle at 60°C for 4 hours.
25  The resulting precipitate was collected giving 0.5 g (54% yield) of the title compound.
'H NMR (400 MHz, DMSO-ds) & ppm 2.99 (m, 4 H) 4.25 (s, 3 H) 7.31 (s, 1 H) 7.51 (s,

1 H) 8.47 (s, 1 H)



5

8-1o0do- | -net hyl -4, 5-di hydr o-| H pyrazol o[ 4, 3- h] qui nazol
w0 p@43e4ar boxami de (0.10 g, 0.28 mmol) and  PCT/EP2004/050612

1-net hyl pi peridin-4-amine (@ 19 g, 1.7 mol) were

heated at 80C wunder nitrogen for 3 hours. The m xture

was concentrated under reduced pressure and the

resi due was purified by chromatography on a silica gel

colum (eluant: dichl oronet hane/ et hanol / anmoni um

hydr oxi de 90/10/1) to give 0.047 ng of 1-nmethyl- 10

8- [ (1- et hyl pi peri di n-4-yl) amx@gipid4tp- di hydro-1 H pyraz

ol o[ 4, 3-h] UI nazol i ne-3 carboxamde (50%yield). 'H

NI\/R Fawthyh [ (1-pvsolpigpridinghamine]-¢i- d-@ydgo-lHﬂryrﬁﬁ'io{é#-

vy S eThlie harpo aé.@f ARG 90%4) 430

(s,3H) 7.01(m 1HL (s 1 H) 744(3N 829 (s,
1 H) 15 Exanpl
[ 8- (cycl ohexy
[4, 3-h] quinazolin-
[ B27- X00- MD1(CA ) - RO7

thyI 4, 5-dith ru- zoIo
enyl ) net hanone N-
and [8-(cycl ghex Ianfno) 1-

met hyl - | H pyr azol o[ 4, 3- h] qui nazol i n- I 1 (phenyl ) et ha
none [ B27- X00- l\/Dl(COl) DO7] X1lo6 N N 20 Step 1.
6- [( nmet hyl ami no) net hyl ene] - 2- et hoxycycl ohex- 2-en-| -

%71qd001 -pgshylbbarditydon H pyrzelobbdhldygpealme- %%b@(amu& 0.10 g,
0. 0
5, e Sy B 17, T e

( 0. OEndenmitipgef fod i3ntetutsy II’h@ nnamrﬂjwasjcomemltedamblateduced pressure and
wer ethgdde% The soI Ht&(‘? VRS sgtl rr d at 60C1fa eg mn (eluant:
hour'd® FRE"Sol Ve ey %%3 % &8 andlre st usnly

t he dl&lﬂbﬁ)ﬁ%ﬂiaﬁeléthﬁt&il/aﬁiﬂmuhhhl Hy(&bhﬁé 96N 0/@] toag’ide 0.047 mg of 1-methyl-
collected by 5 filtration to 6.6 of the ti

Kol dn‘{th@p,{pﬁqlfgp dyyDanying)-45-d ydro 1H—pyrazolo[4 3-h]qu1naz|ohne 3-

2- ( bepgokhinlie Q3 0B yildyoxy- 5, 6- di hydr oqui nazoline N~ 0
S" NOTo a solufion of 2.0 g (0.01 nol) of

6 [ (‘1 NP0 Mg DS Gads simeim 2-56t(np 2 ¥H ch Ide 2 H) 2.06 (m, 2 H) 2.4 (s,

S bohB)Pragen Hpan B> Ey TRt 2GS okt S 701 e 1)

react.p®E, My uugs, vag) &29 ¢sf egnat 95C for 4 hours. The
sol vent was then evaporated under reduced pressure and
the cr ude purified by chroma®X8mRledd on a silica gel

col by gl 1 [ <2

175 TG anfh oLk R SRR A o) 1 ibin 3

3. 2-YiKphenpinivithygnode 7 -[BRHXNOIO1 (692 D07} 8asd H)[8-Geyelohexylamino)-1-
methyl-1H-pyrazolo[4,3-h]quinazolin-3-yl] (phenyl)methanone [B27-X00-

MO01(C01)-D07]

20

o N
ij/o\/ %/O\/



\ N\ \ SN/ ~(\ SN O15 1.5 g (5 nmol) of

2- (benzyl t hi 0) - 8- et hoxy- 5, 6- di hydr oqui nazol i ne were
wale@sodsed in 50 nlL of acetic acid and 3 nL OPCTHEPI®N4/050612

The solution was stirred ati2& ef| uxi ng tenperature for

4 hours. The solvent was then renoved under vacuum

the residue partitioned between dichloronethane and a

NaHCO3 saturated solution. The organic | ayer was 20

dried over anhydrous Na2SO4 and concentrated, giving

1.0 g (74%yield) of the title conpound. Step 4.

1-[ 23 4 beqrod hiddd) oﬁzm@&@oﬁeﬁzteﬁtﬂ _SLY HERAMOR%R i B30 /mL of dry

yl]-2-phenyl et hane- ione S I~N-'" 0SzX11Ph 0 O
V\D zdlmathylfa@mm@e’m@moou/(@%mol) e glimethylfeyolamideodimethyl acetale

0. 22 o

2-( b‘gnzya%id%%oﬁeg ,53)9@%%9735 os(%r |e(r11azo O G @fg Fﬂm%nléhe SOlv%nt was then
rrLdOévaﬁdSr}itgﬂeinﬂé\hyﬁﬁmﬁlu mnrecldﬁ(i# ﬁﬁfuta@ed— wak, déegh%l%t&ﬁofnd collected by
sodi ri % i nera added. The

r5esu‘¢1) Eegg eﬁﬁl?iﬂ?%%{g%’ﬂe?@he sane

t enp§ie X - {ngg i of ethyl

a- 0xo eng%egte%nggtﬂgtg)emS %ﬁlﬁf\}e&gé&%d and the

reaction n1xture5ﬂ4cwed to cone to room tenperature.

After 16 hours th=\g1‘tube S partltloned
wat er and et hyl ace and the gganlc INa/ye
dri ed over Na2SO4 evapor at ed t oxd g,sts

resi due was purified by chromatoon a sillica
gel colum (eluant hexane/ethyl ace¥ate 7/3) giying
0.22 g (68%yi el d) of the title corrpound 10 Step 5.

[ 2u|( (ggé o% 1951 ph %”@h(g P§ r?g Pﬁﬁ%’ﬁ@ lamm fén%[fz ét%oxycyclohex-

[ ngz -%i4= (;)Mggﬁ @Dl‘lliﬂ: D Himdthyl@rniZhitd\). 6 £6f S’Jb&&iyﬂlscﬁhmu&a(@z eq.mol.)
nmol ) . of
A [ ovits @ﬂ‘if‘sﬂ The @ﬁc@%“%e waystisradeat O34 B ddorraFhe sqivent was then

yl ]
o e? hgor@{%@%%&%&glg@d ﬁm%u%‘(saﬁiﬁﬁ%%’@'ﬁ@e ﬂirﬁﬁ@ nzt%%rolhﬁto%ra{ﬁhy on a silica
hydrget poﬂsméﬁleaxadl@éltbromﬂbaneéaﬁha@h Ofh) i@ladums hﬁa@ (50% yield) of the title
mai nt ai hed. under stirring at refluxing tenperature for

5 hoUre’ IA‘%ter that tinme the solvent was renoved under

r edusiepl 3p2-Assiaylehio)-6)3-dileRiroyeins Adlins8(S [H)ashe W t h

di chl or onet hane and washed with water. The or ganl c

| ayer was dri ed overN and concentr at ed
0.16 g of the /qu nd (70% yi el cj) )

15

1.5 g (5 mmol) of 2-(benzylthio)-8-ethoxy-5,6-dihydroquinazoline were dissolved in 50
mL of acetic acid and 3 mL of water. The solution was stirred at refluxing temperature
for 4 hours. The solvent was then removed under vacuum, the residue partitioned
between dichloromethane and a NaHCOj; saturated solution. The organic layer was

20 dried over anhydrous Na;SO4 and concentrated, giving 1.0 g (74% yield) of the title
compound.

Step 4. 1-[2-(benzylthio)-8-0x0-5,6,7,8-tetrahydroquinazolin-7-yl]-2-phenylethane-

1,2-dione
N= l NZ
)\\N —_— SJ\\N
o]



20 Step 6.

[ 8- (benzyl sul fonyl) - 1-net hyl -4, 5-di hydro-1 H pyrazol o[ 4
wQ 3eohjigednazol i n-3- yl ] (phenyl) net hanone PCT/EP2004/050612

[ BO5- X05- MDO( COL) - DO7] N~ 0290 Ph~S' Ph S N/N_N Ph O

O ~NN Ph To a solution of 70 ng (0.17 muol ) of

[ 8- (benzyl t hio)-1-nethyl-4,5-di hydro-| H

pyrazol o[ 4, 3- h] qui nazol i n-3-yl ] (phenyl ) met hanone in 3

nmL of dichl oronethane, 115 25 ng (0.34 mmol) of

m chl or oper benzoi ¢ acid were added. The reaction

m Xt g5 g smﬁommzta%m ﬁ}no[)Qﬁ’m(Bﬁ{E?ﬁﬁlaf yrﬁdﬂ?\ﬁﬁ HC%suﬁ%ﬁn-S(S )-one

The sol uti on was en washed with aqueous

the oryank of ki&yéqﬁahmfbomane@ow‘sﬁol B@?@?Mﬁmﬂoﬁm dwyddde 60% in
939 the tit
'an%fo%?nug%’ 38 007t PR Gitperoh 15 Paiiped, ot the same

- temperature for 30 minutes and then 0.59 ml of ethyl o-oxobenzeneacetate
[8 (c cI ohe Iam no) - 1- math | -4, 5-di hydro-| H pyrazol of

45 3- ,\ﬁerega died qnd ng;qaytmg mainyRe allowed to come to room

[ B27 ?g ai’le

L e MR A e
nonear/dBiAg -oxBDic TPdr(v@B1driddogjer Na,30,0and evﬁ?pé‘raéd Nb -drynkksNThe residue
?O Olgaﬁl.\lmg} elci' gg NBINomFélgograll}I)hy %n al\srilicla gelocoll:ﬁmne &\Ieiul\lan‘i:> gexgr;e’e/er!cgyl acetate 7/3)

[8 ( eﬂléﬂﬂtéﬁ%@%/ﬁéld?oﬂﬁéhﬂéc&n&uﬂdhydr0 | H pyrazol o[ 4
qw nazolin nyl‘%m t hanone were di ssol ved

ll(h 38 [8-Crenaithio )Shme 1-4S-dilndroc Hpyraselal4Aihiquinazolin-3-
10006?’1men &&hﬂﬂﬂe énggmm%@@b%%ems heat ed at

stirrin ours sol vent vvas

then renoved undgr -duced pressure and theN
purified by chh6mg apfly on a si Ilca ol |
(el uant mxohéd‘m pt raner aget one) gi vifg rf!g of”

[ 8- (cycl ohexyl am no)- | -gret hyl - 4, 5-di hydro- N—N

1H pyrazol o[ 4, 3- h] qui nazol i n-3-yl ] (phenyl ) net hanone

and 0.22 ng (@55 [rﬁmol) of 1- [2 (benzylthlo) -8-0x0-5,6,7,8-tetrahydroquinazolin-7-y1]-2-
(cycl ohe [4 3-h] qui nazol i

I am no yrazol
n- 3-Bi % Wawﬁ Ss‘el’r%ﬂ 51) wharchphg 0.03 (0. 66 mmol) of

B2 7- 1>6 m&@@ Wgyadliﬁi '\‘M% &Mn Mﬂ%ﬂn%@n@a@ﬁtaﬁe@ ﬁHaer stitring at
1.00-2.00 (5m 11 H) I—2266m2
(s, wilpying tempqrare iorH; hpm:g4Afte31 at rimeg the) soﬁvem.vv/asmmoved under

(m I%dl'fged%rézurg,sthe ilesmle redR8 V& tﬁ/glcil%}le@ne and washed with water.

The organic layer was dried over Na,;SO4 and concentrated, giving 0.16 g of the title

compound (70% yield). ‘
20  Step 6. [8-(benzylsulfonyl)-1-methyl-4,5-dihydro-1H-pyrazole[4,3-h]quinazolin-3-
yl](phenyl)methanene [B05-X05-M00(CO01)-D07]

N~
P )Q l ? /\ )\
Ph” 87 N7 N —_— . “o @ on
- Ph 0 N~
/N N Y, N

To a solution of 70 mg (0.17 mmol) of [8-(benzylthio)-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazolin-3-yl](phenyl)methanone in 3 mL of dichloromethane, 115
25 mg (0.34 mmol) of m-chloroperbenzoic acid were added. The reaction mixture was
maintained at room temperature for 1 hour. The solution was then washed with aqueous
NaHCOs and the organic layer was dried over Na;SO;4 and evaporated in vacuo, giving

70 mg (93% yield) of the title compound.



1H NVR (400 MHz, DMSO-d6) b ppm 1.20-2.20 (5m 11 H)

4.02 (bs, 3 H 6.69 (m 1 20 H 7.37-7.58 (2m 6 H)
w(@2®3/104087 1 H) 8.83 (bs, 1 H). Exanple 42 Et hpCT/EP2004/050612

1- met hyl - 8- (pyri di n- 2-yl amt$o) - 4, 5- di hydro- | H pyrazol o

[4, 3-h] quinazoline- 3-carboxylate [B

15- X00- MDO( C01)-D01 ] WO 2004/ 104007 PCT/ EP2004/ 050612

131 3L'Q N p NNH2 JNN O- NN O Pall adi um acet ate

[Pd(OAc)Z] (15.3 ng, 0.07 mol, 10%, ()-BINAP (42.6

ng, 0.07 mmol, 10% and dinethyl formam de (12 nl)
Ver e a Q{ﬁ-&c&cﬁblﬁx&lﬁiﬂ?ﬂo bﬂh@&gﬂ-ﬁ's&ﬁh dlfol-lﬁji‘)?gaim%m 3-h]quinazolin-

argon. xture was stirre under argon

m ndtl-ﬂﬁphﬂlné)m@h@m rﬁB%XrNOQTM@O(C‘?D) Eoﬁg angd. T8-(epelohpxylamino)-1-
S;r gz oﬁgi['ﬁé’ yﬁ?zq ?fé'z Jﬁ?ﬁléag‘gﬂg%&ﬁ xyP%%neth Y%y, 0. g B27-X00-

mMoINI01(Eo1 BB8Tlum car bonate (1.89 g, 13.67 mmmol) and
di met hyl formam de (5 nlL) were added. The resulting

m xture was sti RFey roomtenper e M&T | pur and
t hen heated 0/1\20 an foi | __bat AWM
good stlrrﬁhn%,sﬁ rN 18 Fhaqpm oy | O After ciol ng t 0/T oM
tenperature, the readtiNon nixture was poured ¥ htto
water and extracted with dichl oronmethane:™ The organic
extracts were washed with brine and ed N

Na2SO4. The sol vent was renoved unde@?i&cu
crude solid was taken up with dieth T
filtered, washed with diethyl ether and
fsl ash chr omat ogr aphy on silica gel (eluant:

di
o (83 B2l B o e Ruttoml e Wﬂ?ﬁ&%ﬁpﬁmm >
I\/Hz h]dimﬁﬁoliﬁ-ﬁ ﬁ](ﬁmﬂyhmﬁthémqnejﬁei‘e dissdtyed3n BymI3 of dinmthydsulfoxide and
4, J . 7. 4, 3 7.0 dd o
7. Byighyaige fo 05un.g0.8) ginclyha 92 ghags ey ieteg o 100°C under
Hz, stirridd) fo8.18 Hodehd Thd boBentPwhl then Yerhved lunklr #dbcedSpresbure and the
By working according to_the above

H 9.9 (s, 1

Het H&efe tﬁﬁnﬁg?l R nGhIoBREERASE Wet e Pr sffiRedgelbocolumn  (eluant

et hy, - -

8- [ (déchlorgmeilﬁa%er/aé:swnﬁﬁwm%3r1] éng (:)Lf [r%e(%%clohexylarfl}jﬁo%y r?%:l_lyl -4,5-dihydro
pyr adbpyragalold,3 hi}lulqaﬂqhaz%}'lﬂ(pbe@l)mﬂbml atasd[ B15 mg of [8-

14 0001(%@?%(}1 W??-%etkyllgl{ Byr(a%n gw_lzm %?{%% gl?(%he?yﬂ%mthanone

Hz Qﬁ‘b%ﬁ(zﬁo’&bﬁaﬂ) 1(mI1H)7.4(m214)8. 5(s, 1H) 10(s, 114);
et hyI '3%{3’[ nmet hoxy-5-(trifluoronethyl)phenyl]
Bmi %7' W‘H@ AT hydr o- 1H 25

pyra
b R M BV PR B2 SR 25! o 31 266 (.2
1. 3 H)x3.800@, 1 HyiZ,173bs;i)l 1. B4 7B7 dn Y HB7.81(s51 (81, B)H) R73s, 1 H);
(q 4(s 3H)6.8(s,1|—|)7.6(s,1

7'£787 {‘é"ﬂiﬂlﬁé"g%“ 9 (s, 1H:;

'"H NMR (400 MHz, DMSO d6) 8 ppm 1.20-2.20 (5m, 11 H) 4.02 (bs, 3 H) 6.69 (m, 1
20 H)7.37-7.58 (2m, 6 H) 7.93 (bs, 1 H) 8.83 (bs, 1 H).

Example 42
Ethyl 1-methyl-8-(pyridin-2-ylamine)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-
3-carboxylate [B15-X00-MO00(C01)-D01]




WD 2004/ 104007 PCT/ EP2004/ 050612 132 et hyl

8-[ (4- hydr oxyphenyl ) am no] - 1- net hyl - 4, 5- di hydro- 1 H pyr
w@2mhoofod7 3- h] qui nazol i ne- 3-carboxyl ate [ B PCT/EP2004/050612

18- X00- MO(CO 1)DO 1 ] 1H MWR (400 MHz, DMSO-d6) 8 ppm

1.3 (t, J 71 H, 3 H 2.9 (m 4H 43 (m 5H 6.7

(d, J 88 Hz, 2 H 7.4 (d, J 89 Hz, 2 H 83¢(s, 1H)

9.1 (s, 1 H 9.2 (s, 1 H; 5ethyl 8- (1

H i m dazol - 1-yl am no) - 1- net hyl -

4, 5-di hydro-1 H pyrazol o[ 4, 3- h]

gui nazol i ne- 3- car boxyl ate 21- XOO MDO( CO01) D01 ] 1H
NVR (400 M4z, DMSO d6) 8@3 =S 411)
4.3 (d, NN &7 ﬁs 0
1H) 7. 6(d),lL8 11) 7(s

8.2 (s, s,l H10 et/ o

1- et hyl - 8 (1 'ﬂ‘hl az%;& yl ani no) - 4, |;)dl hydr o4 I-?—lpyra’\
zol o [4, 3- h] qui nazol i ne- 3-carboxyl ate

B8 -

13 g RO ik 7 Al 1B DRMBPERG mg, 0.07
(s, 1Bmod) 1994 ahd,digetdyBorsmmide] (12 mLBS “(eue ctmrsedﬁnk& round-ptom flask

8.6 ) 11.6 ;1 t h

i py et it PR R bt woh PO AT b Ry by mpngtes. Then 2-

hs] quinfiagstidie- 370.4ar bﬂggyl(mSE ool X@ﬂryI\/DQ(léﬂbl) mﬁiyl 413-dihydro-1H-

NVR (400 MHz, DWVBO- d pm1.3 J 7.1

2 9 Wo}g[i},@—h}ggnagalmeﬁ-yar oxxlge (%S(Q-ﬁngtl OL§5(1§mo§ mta ign carbonate
(1 8y g @3 63’" mﬂioi)'ban% Gindethyl1fbrlimife Q5 (L) Jvdit ahded® The resulting

1 WHUWHG WF ém%atph@mutﬂnnerym@hyIhpmndoqlemhwm oyl in an oil
| H 4 3 h : boxyl ate [B
661 bl oo BHERERRAR DGR Wik, OO o) o

npm Aftéir doboling) t rdondzemerifjire? the fengtioh ﬂnljxtt&e IvdsnpoudedHinto water and

8 Siiﬁgéteddf ;&fh L}i‘g::}%l]_xb‘qn} téat{ed %hglcz)@a%z}c %ﬁfé@swé_ﬁsa V@EIEQLW& Brine and dried

1H) %vRr 88,S3Hhe %liwﬁt vgas{removed under vacuum, the crude solid was taken up
[ 4- (et hoxycar bonyl henyl ] am no}-1-neth - 4, 5-di hydr o-
[ i
[

pyitlazdiethy] stlsr, 15idn aveshedhavith cdieth yther cand purified by flash

88 7 P@gﬁ@%@)ﬂp ﬂzl{%%lf_]gl é;ﬁ,a%ﬁ SNX&%&W?}I%AW@; ?%5) % afford 145

ﬂa 4 108 (638 %lyicId) f (i tithe conpBurkl. (s, 1 H) 10.0 (s, 1 H);

Z;}“&B%&@%’\B}@b&y@ RSIE Lk hz 3H) 3.0 (m, 4 H) 43 (q, /7.2

[éflgﬂ‘%zqm 32%%'7@{1{ hlﬁﬁz’é’-rmf(ﬁmwmﬁs (ddd, 1H))82(P J84Hz, 1
1 1 ) 8.3 fdddpJ 8, 2.8, sz,BHOBS(smIi)SPﬁ(S 3Ha) 2.9 30

I%y ﬁg)rl%gg?ac{:(gg;dm\gég%heﬁzb:évéﬁ?ﬂugi tlié forlax%glgzcapé%% %lgji)’%prepared:
ios éthyd) 9. 1 &-K3,5diéhlpropRerfnihOp 0onethyl-4,5-dihydro-1H-pyrazolo[4,3-
[P ?éﬁgé%géfﬁ%%%%p@ﬁ%ﬁﬁw 'xog-o0(co1yDo1]

h] qui nw X)’éﬂéz}\ﬁ%oxy ’P ;%%p%oi( c?)§9(m 4H)43(q’J72

Hz,2H) 4.4 (s,3H) 7.1 (m, 1H)74(m 2H)85(s 1 H) IO(s lH),

ethyl 8-{[3-methoxy-5-(trifluoromethyl)phenyljamino}-1-methyl-4,5-dihydro-1H-
25  pyrazolo[4,3-h]quinazoline-3-carbexylate [B16-X00-M00(C01)D01]

'H NMR (400 MHz, DMSO-ds) & ppm 1.3 (t, J 7.1 Hz, 3 H) 2.9 (n, 4 H) 3.8 (s, 3 H)

43(q, J72Hz,2H)4.4(,3H)6.8(s,1 H)7.6(,1H) 7.8 (5,1 H)8.5(s, 1 H) 9.9 (s,

1 H);



"H NWR (400 MHz, DMSO-d6) S ppm 1.3 (t, J7.1 Hz, 3 H)
2.0 (s, 3H 2.9 (m 4 H)
W@ 284004977 1Hz, 2H) 4. 4(s, 31-1) 7. 5(d, J9. OHz, 2H) 7. BCHEPD00650612
z,2H)8.4(s,1 5 11) 9.4 (s32l H) 9.8 (s, 1 11); ethyl
8-{ [3-(hydroxynethyl)phenyl ]
am no) - 1- net hyl - 4, 5-di hydro-| H pyrazolo [4,3- h
qui nazol i ne- 3-carboxyl ate [B 11- X00- MO(CO 1)-DO 1 ]
1H NVR (400 MHz, DMSO-d6) S ppm 1.3 (t, J7.1 Hz, 3 H
29(m4H)43( J7.1 Hz, 2 H 4.4 (s, 3 H 4.5

8&‘1)8 ety i}_?xy%héﬁ)y arindy1-méehd14 shﬁhyéroH)H ;:yﬁ\zﬁﬂim 3

i& (s, 114 et hyl
8- [l(lqumemlm@aaywbﬁwlaf&rf@ KOO CH&/)DDA] 5-di hydro-1

IR ahlts BSOS, 4143 50

ppm617 (8.8 He 21124 @ﬁﬂ)mﬂﬁrﬁss HDEL @17(S(SH)92+@ 1 H),

SRR O A

o B UYL DNOROBIY 0 51

qui ?rzmgmmaocsmm WS(I))alté)eﬁ 186 8:3X80 3 B0 Q(900d, ¥ FDGL (4, 771 Hz, 2 H)
Do s, 3 Hhir:1(Sa 0 T ey 88 B B Yirs e (S sl 2 w82 61

(ddI‘{])]8§51581}§947((—)|21H H) 7 7 (d, J 8.8 Hz, 1 H) 8. 2
5 (s, 1 H 9.9 1H;
@t hyﬂlﬂlﬂ 1{-mP®é’bﬁtils§-th@01rZ-Ylaum‘6rr‘e$-ﬂw HyPS]raZ010[4 3-

qU| njéo#%@ﬁgﬂggﬁgya{*%ﬁgﬁ?§f§'¥%{}a@?&? 41;3- rE])%)l] 1H
: a4 6,301 @ 3508 11975 @ 4670 (0§ o6, b als & 110
8 | 1&? mat%ﬁlyf—ﬁ-l(l hL }raz@lu'lﬁammog %dlh dro- 1H-%yrazolo[4 ,3-

plpe azin-1 yl') phenyl
B rid}luman@tm;a-cwbsxylamerﬁ?a? XDDMWEQB@% 4, 3-h]

T NV GORAS - SRR o appphe 10 437 “ﬁ“%%&% 43 @ J71
H) 2129 k'H%S"@I’ 76%s, 1(111)84@1 5% (s, RHBBL.2 (s, 1 H);
|r_n|z 6;!)tfbjl?ﬂ-@@(El-Sdégyzahﬁg%%genmg@@@%duyydm -1El-pyyrazolo[4,3-

(o, syt bbnylalipt dxodifeotipont B 700,
ios I NMR {A00 AEI4/TINS00F;) BEHHER? 04/ 0506 B2H) 194men )31 (m, 4 H)

[ 4- (aﬂrawﬁﬁﬁ 349y { T2ty 2yEPeh(H P ARG 499 Fr Ryl B0y 9-0 Hz, 2

pyrq;pg @%413;)@1 |pﬁﬁol I ne- 3-car boxyl ate [ B102
NVMR (400 MHz, DIVBO- d6

1. 33@1’1 8-{14-Yet!3xmrb®yl)mh@1)’3]sm(iso} Mmeshyi-%ﬁglb?dlg’e{?l-l'ymzolo [4,3-
7 Bindibi b e e e b s> oF (4
215— JHINMR. (480 MIHZ DMBSOd) Ipiin 48 (He,7.2HZ 0 HP3.82m( $ H) 4B (m, 4 H)
g 944(5 gH)719(|_IPl 4 H) 8.5 (s, 1 H) 10.0 (s, 1 H);
ethyl 8-{[4-(N,N-diethylamino)phenyl]amino}~-}-1-methyl-4,5-dihydro-1H-~
pyrazolo[4,3-h]quinazoline-3-carboxylate [B17-X00-M00(C01)-D01]
"H NMR (400 MHz, DMSO-ds) 8 ppm 1.1 (t,J 7.0 Hz, 6 H) 1.3 (t, J 7.1 Hz, 3 H) 2.9
30 (m,4H)33(m,4H)43(q,J7.1,7.1Hz,2H)4.3 (s,3H)6.7(d,J9.1 Hz,2H) 7.4

(d, 9.0 Hz, 2 H) 8.3 (s, 1 H) 9.1 (s, 1 H);



et hyl

1- et hyl - 8- ({4-[ (1- nmet hyl pi peri di n-4-yl)oxy] phenyl } am
woe)o44940di hydr o- | H PCT/EP2004/050612

pyr azol o[ 4, 3- h] qui nazol i ned3 car boxyl at e

[ B103- X00- MDO( CO1) - DO1] 1H NMR (400 MHz, DWVSO-d6) 8

ppm1.32 (t, 3 H 2.09 (m 4 H 2.86 (m 5 H 2.98 (t,

102 H 3.37 (m 5H) 4.30 (q, 2 H 4.34 (s, 3 H 7.03

(m 2H 7.61 (m 2 H 8.39 (s, 114) 9.40 (s, 1 H);

et hyl

1- ”eétﬂyi s-gngﬁ&t&ﬁﬂﬁﬁabmﬂyqhw@21.ﬁeﬁxyyh)smwmmwiz}no [4,3-

am no

T T isspoliug, Sehpnyite BRPEO0SMORCIRXDOM ¢

|[OrE: e ggﬁf Mb%%l% Wﬁ? P@HNEBS(@OP@% @%9(%698%)6% 9 (m, 4 )

15 24 PHEL 3 D J3.0 H:
Bi)( 2!79}4})[}1)? 2H¥4kﬂ)r$]s 1141)|4f7H§§@«17,%40-9(1%n 1?%53@;1 %2H)84(s 1
7H)/%4((ﬁd OBy 83 (m 1 H 9.54 (s, 1 H): ethyl

G 5

qui nblnuinapeli®-3anthoxylate [BI[IBCODEMOO(WNWQIIO 1)-DO 1 ]

&0%?9@998@ e & 51 esp g G Ay o, 7.1

4 37 z,
) l_DHgSZ4I§§34kﬂ)(S I?hﬁgs,zn)m)(ﬂﬁ{a?(ﬁ&hﬂslﬂ TH4.@d.1 H) 7.8 s, 1

80 [ (H)&HI(%rldé}Rqu ¥ FBhi no]

h] qul ngg%l(?hlgeetgb%%% %/% {d g F@%&%‘%ﬁ?}w%l’%ﬂ‘”[ﬁﬁ

Nszn]qamatmbm;e Dhﬁ@ogﬁlpté{%ngDSMBO(le) BOK) 2,86 (1, 2
R o N, T ) 2o B BsbT 23 ol a3 s

et hyhs% {I’LﬂHQh)/ﬂS@)S ﬂg}/éé@?@sdﬂb 2H)76(d J9h(iH7 2H) 8.4 (s, 1

am no; pyrazo 0
dui nH %Bl(ﬁé@)scar boxyl ate [ B 114- X00- -DO 1 ]

1 H Ngggy‘(gtg ‘8[?1 Kt%{ngb@'\@?%‘gﬁihe%y@Mn%} %%nét‘hyl 25 'ZQihyzdr§ Qe

H) 4 pyragolold) h fufimazali e 32 abbx Plale [ B8 CAN 2 PE A RDOITLH) 9
.50(s 30 Exanp
1 Ve M 400 ST s S debppra L. WY g W9 (m 41043 7

pr z K284 X
R e S S RS 200 g e
1(35 1HE8S (R-LH)9.9(s,dHamal-1'DIM NNN NHN/ NN

2 et Ol SRt AR Ningtsmptirs g yapo 1

[ 4, 3pyrakéloj4yRERY Moﬁn@wcbmoxylatee[m 22000V 00(C08)-D0D) )
i n net hanol (0250 L 33% aqueous anmmoni um hydr oxi de
( 100 HANMRO0MHaPMSE-dohd pBBI 133 (b e BN G, 44Dd-31 (g,

for &, ?HQ%?4.39 (s,3H) 749 (s, 1 H)8.10 (s, 1 H) 8.36 (s, 1 H) 8.54 (s, 1 H) 10.11
25 (s, 1 H);
cthyl 8-[4-(4-methyl-piperazin-1-yl)-3-(hydroxymethyl)phenylamino]-1-methyl-4,5-
dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate [B116-X00-M00(C01)-D01]
'H NMR (400 MHz, DMSO-ds) 8 ppm 1.33 (1, J/=7.07 Hz, 3 H) 2.28 (s, 3 H) 2.42 - 2.61
(m, 4 H) 2.79 - 2.88 (m, 6 H) 2.98 (t, /<7.80 Hz, 2 H) 4.31 (q, /=7.15 Hz, 2 H) 4.36 (s,
30 3 H)4.56 (d, /=5.24 Hz, 2 H) 5.06 (1, /=5.30 Hz, 1 H) 7.03 (d, /~8.66 Hz, 1 H) 7.50
(dd, 1 H) 7.81 (d, /~2.68 Hz, 1 H) 8.39 (s, 1 H) 9.42 (s, 1 H);



By concentrating the solution, the final conpound that
precipitated was collected by suction filtration,
woer@hadioni t h water and crystallized tw ce fronPCEEPRNGI50612

contai ning sodi um hydroxi d& and dried at 40C under
vacuum There were thus obtained 60 ng of the title
conpound. 10 1H NMR (400 MHz, DMSO-d6) S 3.0 (m 4 H)

4.4 (s, 3 H 7.0 (ddd, J 7.2, 4.9, 1.0 Hz, 114) 7.3

(s, 1H 7.5 (s, 1 H7.8 (ddd, 1 H 8.2 (d, J 8.4 Hz,
1H 83 (ddd, J 4.8, 2.0, 0.9 Hz, 1H8.5(s, 1 H 9.9

(s, éml l-ﬁiétli\ﬂfdﬁ{[E-Qmﬁgﬁslmlﬂl-ﬂﬁlni&hﬂﬁﬂleﬁﬂjﬁﬁnﬁfom%d&ihﬁiro-lﬂ-

the fo oun wer e prepared

8- [(Bylsizeﬁo -b}«npwnyne aﬁarhﬂxyl_@tm{éilml -X00-51QK G H-

D SNk ORI S or g (Bas o 41 2

3 g(.(zmsmthzzH)@Qgs(t =180 Az,12 H)ll )(Jg 5(}?}23551 Bl61 (m,le)431 (a
S
, J*a”%ﬂ) F@»%E Fh e St B st 0 B d s,

amn hh 4,5-di hydro-1 H

yrazo 0[4 3 y%w nazol i ne- 3- car boxam de
[ B16etSD- VDR {GE-8)({BH31madylpipcxidin-¢ 400 xKghenyDindB3,SHihydro-1H-
PPM 2o abilta, S uitirrihd s-carddhy e H193- 30 R08ccd1f-Dor

114)
7. 3( S WNIR (Aosvifiid) BVBCS de} BlopmBI(.52 413418296 $mUHHY 2%6%ml b1E) 2.98 (1,

28‘3 [ (3P PR7dmy SHEBO e D143 (33 HY (7-03 (3, diFhy /e lomn, 13- 18)8.39 (s, 1 H)
azoI [)Kl%g gui nazol i ne- 3-carboxam de [B
3 Z@O) D03] 1H NMR (400 MHz, DMSO d6) S ppm
2 g Gyl :Alfl-hDetl;yl{B-(({z-,[({?ngt)Jyli)ligerézzin-13yl)in&hﬂpheﬁ1yl-}l}1miﬂ5-4,S-dihydro-
iﬁmyrgz’%o[eg“h]&uwz@nﬁ ng;il;ge [ﬁl@[—%?ﬁ-WEOBLSOI]
HI gl &k (40O TR eI U—ds)fippm 1.33 (t 3H?221 imé% H) 2.40 (m, 8 H) 2.86 (,

amno 1math| 4, 5-di hydr o- | H pytazo

289 (b B) 34 2 430 (B2TH)DBO (0O(FO0AYL B3l FND24 (m, 1 H)

2004’%@‘6931@5%%@@? %"@ﬁ@?iﬂrél%}% 21 (s 1 H
7. 3 éthyl [8-{{B-flubré4-(4-methylpiperazin-1-yl)phenyl]amino}-1-methyl-4,5-dihydro-
(a3 @&%égiﬁgﬂw i Jﬁﬂ&%@ﬁ%@Hf)(%‘,g%%ﬂ‘?o(c‘)l)ﬁ(l’”
[4ngtfg] qwﬁdgzol [ %Mgoy%yca?lgngabn?d :’ % & bﬁ‘)@Yﬂ”ﬁ%Q}?)z% (e,

8(6 X@@I-) KE30((QA2LED) HA3]s, 3 H) 7NNRL, (148)07.3Hxld, DFBQ-6d4iid,a I@WZ (m, 1 H)
% 4%%44(3 3 H 7.1 (d, J 3.7 Hz, 1 H
%)( J3.7H, 1H 7.5 (s, 111)86(s

1 H) ethyl 8[(@&hlol‘obhenyl)aﬂﬁid)-}ll-m8th§rﬂ-4 5-d1hydro-lH- yrazolo[4,3-

| - 3-vyl | 4. 3-h
o finasolines gomanyiats By 0SB0 o8] 10 111

o5 (ST BHEDUS0-G) BRnd Rt ?H)“%?% (o B2 1h 430 e 2

Eﬁ 8H44.6§ (s, 3 H))7.38 @, 2 $1) 7741),,2 B} §.45 (s, 1 H) 9.70 (s, 1 H);

i oV SREC{yAreSatcl e aviaumisg}-Lnithyiat S0ihydro-1Epyrazolo[4.-
h]quinazoline-3-carboxylate [B114-X00-M00(C01)-D01]
'H NMR (400 MHz, DMSO-dg) 5 ppm 1.33 (t, 3 H) 2.86 (t, 2 H) 2.99 (t, 2 H) 4.30 (q, 2
H) 4.37 (s,3 H) 4.45 (s, 2 H) 7.27 (d, 2 H) 7.65 (d, 2 H) 8.42 (5, 1 H) 9.50 (s, 1 H).

30 Example 43
1-Methyl-8-(pyridin-2-ylamine)-4,5-dihydre-1H-pyrazolo[4,3-h]quinazoline-3-
carboxamide [B15-X00-M00(C01)-D03]



h] qui nazol i ne-3-carboxam de [ B 19- XOO MDO( C01) - DO3]

111 NWR (400 MHz, DMSO-d6) 6 ppm 2.9 (m 4 H 3.1 (m
wa@20dy/161087 (m 4 H 4.3 (s, 3 15 H) 6.9 PCT/EP2004/050612
(d, J9.1Hz, 2H) 7. 2(s, 111) 7. 5(385 1H) 7. 6(d, J9. OHz, 2H) 8. 4( s,

1H9.3 (s, 1 H); 8-{ [4-(diethylam no)phenyl]

am no}- 1- net hyl - 4, 5-di hydr o- 1H pyrazol o [ 4, 3- h]

qui nazol i ne- 3- car boxam de [B 17- X00- MDO(CO1)-D03] 111
. NWR (400 MHz, DMSO-d6) 6 ppm1.1 (t, J 7.0 Hz, 6 H)

229 (m 4H 33 (m 4H 204.3(s, 3 H 6.7 (d,

J
9.0 Hz, 2 7.2 14)74(mJ9.0Hz, H 7.4
(d, J O. 2"‘ B (sp 1 11) 9.@1!\11 { 5
[ 4- (acet . P p
am no} - 1- net hul ) N pyrazol'\b H 3-N 4 NH
h] qui nazol i ne- 3- car hoxaMi de [ B22- X00- l\/DO(COl) DO,?ﬂ‘N H 2

NVR (400 MHz, DNMSO- d6) 6ppm20(s 3H.2.9 (m 4 H

4.3 7 1 .
. '&;a 5%11?5"’“7 og eftl 1 ml 51 S’-@yﬁdﬁl ﬁ-‘ylam]indgm ,J-dih Eh%l pyrazolo[4 3-

(s, hlgppazpliged szarbpxylm)e (2%0 {n[gao é% m@kmﬁhw@ ] 33% aqueous

B oy 5 Ry o g o s

15111Nm 400 |sz DVBO- d6) 6 ppm2 9 (m 411) 4.3 (s,
311)

6. 9(% jgn %% Sglclﬁ?é 1@1&5 %ﬁ %owd that precipitated was collected by

7 5( Sﬂld’udxﬁ ﬁlltrailoﬁr Hﬁasﬂaé‘ﬁ with (\i'atérlalﬁ cri¥alliZedbvidd forhSmetHahd) containing
WO 2004/ 104007 PCT/ EP2004/ 050612 137

8 [ (Si’fiﬂf’@t h:?&%% D4 Sieied # DG npeer ngquum. Thererwese s phipiped 60 mg of

azoltg ﬁ grg% Hi nazol i ne- 3-car boxam de
[B68 ?( s c%l) D03] 1H NMR (400 MHz, DVBO-d6) S ppm

EPNMR (4D0 31z, (MSO- d@S&OS{m(QH)%HIS 8 1D 7(@i(ddd, B7.2, 4.9, 1.0 Hz,

Fgﬁ 3((§31 lé)w%sgl?)(é (gcicf, H)]%f?d Te% g 111}) £3 ?dd'&'zj4 8,2.0, 0.9

8 {[1(1,4}r 1BIPge( Squi)Igogﬁ phgny| ] am no} - 1- net hyl - 4, 5-di hyd
ro-1 H'pyrazol [ 4,3 i ui nazol i ne- 3- car boxani de
[ BESBKBO: cgoreingrto 8 e sape RigRequachoflowngRompeynds wasgprepared:

88B¥pY

22 g gihofohh ottt gl b Bl yradly>

& 2 Kldnindzdling-3Hearbaxaiidd [B14-X00Me9(CO1)E8D0]s, 1 H); 10

o L el S L0 i)y RSB o s ol A LAUTS D P, 1 10
F'Bfﬁgﬁgs lcl)ﬁn)omc/)j @OPH?[Y@ (@ . 9‘1‘12”@1—1?'8'5"{%‘ 1307 #6, Dwg,glﬂﬁ)de S
ppm 83{IégnetémmsWlmﬂgmtlwl)ener(yﬁhamllwl-mevlsflﬂ,szdmdmﬂH-

5w ol afuglifds-cqrptaiiod]nls xpgaito GPpposh
chs IﬁﬁNMR (4130 MHZY Iﬂ\ﬁs()saﬁ) S—p}bﬁl 27)d(ﬁﬁ 4(F9).3. 8L(sH3 Hj 453%’(31!14) 6.8 (s, 1 H)
(s 7_@@, 1@1)47@5 stl H17ﬁ)(s 18H) 7 8 (s( 1'H) 8. 5 (s 1 H)9 9(s, 1
| no] R@%ﬁﬁﬁﬂ&@@lﬁﬂlﬂoﬂl-}ﬂe}hﬁ 4&§¥ﬂ§ﬁﬁ¥mtﬂi¥ﬁoﬁ‘[ﬁ IE}»yﬂ]aﬂli'nazolme-
3-carboxam1de [B18-X00-M00(C01)-D03]
'H NMR (400 MHz, DMSO-ds) 5 ppm 2.9 (m, 4 H) 4.3 (5, 3 H) 6.7 (d, J 8.8 Hz, 2 H)
25 72G6,1H)74(d,J89Hz,2H) 75,1 H)83(, 1 H)9.1(s5, 1 H)9.2 (5,1 H);
8-{[4-(1 H-imidazol-1-yl)phenyl]amino}-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazelinc-3-carbexamide [B21-X00-M00(C01)-D03]

=4




di hydr o- 1H pyr azol o[ 4, 3- h] qui nazol i ne- 3- car boxyl i c

acid met hyl amide [B 116- X00- MDO(C01)-D04] 1H NWMR (400
WOREY/IBIVBO- d6) 8 ppm 2.28 (s, 3 H) 2.45 - 2. 55PCTEP04A)50612

2.75 (d, 20 J=4.63 Hz, 3 Hy62.81 (t, J=7.19 Hz, 2 H)

2.83 (t, J=4.63 Hz, 4 H 2.99 (t, J=7.56 Hz, 2 H)

4.34 (s, 3 H 4.56 (d, J=5.24 Hz, 2 H 5.05 (t, J=5.37

Hz, 1 H 7.03 (d, J=8.54 Hz, 1 H) 7.50 (d, J=8.41,

2.56 Hz, 1 H 7.83 (d, J=2.68 Hz, 1 H 8.07 (q, J=4.63

Hz, 1 H 8.37 (s, 11-1) 9.40 (s, 1 H): 8-

[4-( n

[4- nﬁlﬁﬁ%bgﬂﬂ@fdl hﬁ%\%%@-d%{&’féﬂm@?((ﬁf QIP)pheny Egming)1 |y 7.3 (s, 1 H)

pyr a’7zb(so[lH)§ &@qﬂsa&mzma’eet,cmwzahmém, J9.0Hz,2H) 8.2 (s, 1 H)

tri 0 r4 de. [.B117- X00- MDO( CO1) - DO3 1H NWR (400

'W%K%B?b%ﬂ@ bﬁz 83 (m 2 H) 2.88 (d, J=4.68 Hz,
3 |'|)1-ﬁxeﬂib'l-@E(thlaﬂ)liﬂ)yl&nﬁﬁ)-@[B-dﬁyﬂ'l)o-ﬁﬂ%%rﬁiéio([@@bﬂ]qﬁibnaiolmeé-
s,

% 653{“‘?“1““19 [I%B%OQ QOO@QJI)) F§p3l4 (s, 1 H 9.67 (s, 1
8- 3%%@% pr per a2|df‘? Slp%lfl t(ﬁ’y| )H)th%ﬁy? 7.1 (11 ;3.7 0z, 1H)

thyI?ﬂ(#;S-lH)W}&:{kiinH—Hz 1H)75(s 1H)86(s 1H) 11.8 (s, 1 H);

Fég_ %{ﬁﬁd@ %gw n%g-y(m ggb%g L by (7-1 -pyrazolo[4,3-h]quinazoline-3-

gcgédﬁmlﬁéﬁﬁﬁkodﬁﬁ)otﬁo 3 400 MHz,  DMBO- d6) S ppm
(s,

5 - 3. 03 é g‘ﬂj 3.04
1-0 3. Wm(4ﬁ0mz DM¥H{dg), széﬁ’ (8y 4(H),4.B(sH) Hp 660bg,d, H) 7.25 (s, 1
7. 25 7.27 11
7 AR 1268 gl s A D o Bty iy Ve,
‘1 A 7[41'dNrm&rpHd]m8)pﬁ2n)(l]hm1ﬁ0Hl-rﬂetﬁ)?l 4(,5-d1h1ydi'b-,'1H5pyrazolo[4,3—
5Ly STl vors %mo%csn 34 ol - 1- met

|
e O 13405

pmH) .9 (d, J3. OHz,(2nkD) A2 &, 1.’H)8745 (ss] B3 714)(dA7 36 Hzs2 1D 8M4) (s, 1 H) 9.3
6.84 (s;n1 H 7.28 (s, 1 H 7.47 (s, 1 H 7.57 (s, 1
H 785Hbs, 1 M8.49 (s, 1 H 9.86 (s, 1 H: 10
8 [ 48-§ d-(aR iy AmiHofHieayi] dmilroy 1} m GRGRY, 5 alThyirh<1 H-pPidaplof43-
5-di_hydro-| H_pyrazo nazol i ne- 3- car boxylic
| amohﬂﬂtlﬁ?rlam%éarPB%m}%e(bB%éi%)g:M (CHHAOH NVR (400

M g@@@gbmmﬁﬁ?)é&miﬁt%&ﬁz a) .9 m84 153 (m, 4 H)
51 Srintomnmann g e o
&é%s@ﬁ@&‘d(ﬁﬁé 15 Hz, 2H) 7. 60(d, J=9.02 Hz, 2

g, 98- (ﬁébtylébm«ﬂmﬁﬁhéﬂ&l] aﬂaiﬁo}&-ﬁ%ﬂ{ym sldlhl}dl%-ﬂ@-pgrsazoﬂo [4]3-

10 36
8- am]numzqhmwbom@dm BIHRO0MPUCPRANA [ 4, 3- h]

o ToBNMBRE N, EBy G inko B S BB g o0 i 1

B 7274 ¢, 1354.5@, 8.9 H, B2, !Iaomz-zmaam,lﬁ)mqu)H)%(s 1
297(t J=7.68 Hz, 2 H) 4.31 (s, 3 H 6.94 (t. J=7
HiH) 7.21 - 7.32 (m 2 H)

8-{[3-(hydroxymethyl)phenyl]amino}-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-

h]quinazoline-3-carboxamide [B11-X00-M00(C01)-D03]

"H NMR (400 MHz, DMSO-ds) & ppm 2.9 (m, 4 H) 4.3 (s, 3 H) 4.5 (5,2 H) 5.2 (5, 1 H)
30 69(d,/80Hz,1H)7.2(m,2H)7.5(,1H)75(dd,J8.1,14Hz 1 H)7.8(t,J1.8

Hz,1H)8.4 (s, 1l H)9.5(, 1 H);



7.68 (d, J=7.56 Hz, 2 H) 8.06 (q, J=4.35 Hz, 114) 8.38
(s, 11-1) 9.48 (s, 114). Exanple 44

waz20vetibwph7 8- (pyri di n- 2-yl am no) - 4, 5- di hydr o- | HPQIEP204/650612
[ 4, 3-h] quinazoline-3- carb&xam de hydrochloride / N C
+ O NHN NHNNH NNNH2 C HNN2 25 To a

sol ution of

1- met hyl - 8- (pyri di n-2-yl am no) - 4, 5- di hydro-1 H pyrazol o

[ 4, 3- h]quinazoline-3-carboxamde in a 1:1 m xture of

met hanol and di chl oronethane, 4 N HCl in dioxane (1

n) s%ﬁ;@@ﬂﬁ%n&fﬂ)afmﬁqmﬂkt@ursomyaﬁﬂmrpeywoﬁ)[a M]qumazohne-
sol vent was ‘renoved under vacuum and the’solid was

tr| Beragbexanyie Baf-XO00MOOENIDBAf ording the title

Ko TABGR ) FEREDMS skl SR ARSI, H}«??gl%g;{) 6.9(d,J9.1

11) ﬁz, @}?m @; 1) 7.5s,(1H) ’ﬂ.6£d'|)l970 Bz (ZdH) 94$s,8 szg 3 (h HH);
111) 8. 4
5" 6 (4 Tramo-3-phlogoplitn okl meRidrh A SFRRyheplol4,3

th| R&U@)@éo ]Pr epar ed: 5
t]'ﬁﬁh%%ft EI azo@algﬁ)%3 2%8?1%@4 5-di p}%(frgo | H pyrazol o
[ 4 3HmMﬁL(4mmm PMVSD-de)dr ipox 2 Ri(uhed BY drddsH H)Vﬁés 1HD) 7.5 (s, 1 H)

NMf7ng(%dJygﬁ,72 %{50 ﬁﬁl} 7 @pgé}g[ ﬁ]ﬁr}; 27(dg92ﬁHz ns3E1m oo

(d $:1/4rk. 111) 7.5 (s, 1H)8 6(s, 1H) 11. 8(s, 1B); 8-
"Met Ryl |i)1 perazi no) - 3- chl orophenﬁll am no
LO]_ PeldH@+methyl-pipprading1yhe3-thydroxymet y)phenylamine]-1-methyl-4,5-

2 RS R a1 samovoqcon o

m)mmﬂ 4omwrz,nmo d3) Pprel2.29 (§ 3F)2245 12,69 (m, A B) 1.3 - 2.87 (m,

(d, ﬁzH)a%Eé EECHJ=87 26%%?)94‘]32;4 g(%mzﬁféig(% 2?@0; 2§D 5.06 (t, /=5.37 Hz,

[54((:{ :‘fﬁﬁ by fdo Jﬁ%@?—lh NPy $26(0 Taphesysanineko tadretdyd, 249 Hz, 1 H)

Byr é728i| (d[ k%&ﬁqdlﬁb&@ﬁ (snbH39dabd M de

) TSP B APt

(s, Hrhyﬂﬁ(lﬂ-pﬁd)zﬁloﬁ(,ﬂd]qlﬁnz&nﬁnd—ﬁl&arﬂdﬂ)ﬁc B¢id mizhGainjde [B116-X00-

111 11)9.7 , 1H) 10. 5(s, 1H);
b Eps (120 o

4-
gm SQHWRQY%%%%W% dg 3RBENYDY (s, 3 1) 2.45 - 2.55 (m, 4 H) 2.75 (4,

Py r a/z8163[He, 315 20R1 (kg1 ke, 3- 1k Bd daldses HL)4 Hh2.09 &t &7.56 Hz, 2

1R { 8008 ss QS 5 BT s O;Sf(lil 17 P J-8.54 Bz, 1

2 H)H_ 3(4((1%841"&5614&91(5)783@ H238 15,1 B) 807 49,434.63 Hz, 1 H)
(d 837(s 1H)940(s 1 H);

8-[4-(4-methyl-piperazin-1-yl)-3-(bromo)phenylamino]-1-methyl-4,5-dihydro-1H-
25  pyrazolo[4,3-h]quinazeline-3-carboxamide trihydrochloride [B117-X00-M00(CO01)-
D03
"H NMR (400 MHz, DMSO-ds) 8 ppm 2.83 (m, 2 H) 2.88 (d, /=4.68 Hz, 3 H) 3.01 (m,
4 H) 3.19 (m, 2 H) 3.53 (m, 2 H) 4.37 (s, 3 H) 7.23 (m, 1 H) 7.29 (s, 1 H) 7.46 (s, 1 H)
7.63 (m, 1 H) 8.21 (m, 1 H) 8.44 (s, 1 H) 9.67 (s, 1 H) 10.13 (s, 1 H);
30  8-[3-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxamide [B104-X00-M00(C01)-D03




2 H 6.93 (d, J=9.15 Hz, 2 H 7.27 (m 5 H 7.55 (d,
J=9.02 Hz, 2 H 8.35 (s, 1 H 8.69 (t, J=6.34 Hz, 1
wo2009/1@807s, 1 H); 25 1-nmethyl-8- [ (4-norphol i PEBER10p4/050612
henyl) amno] -N [(1R)-1-p3henylethyl] -4, 5-dihydro-
1H pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxam de

hydr ochl ori de 1H NVR (400 MHz, DMSO-d6) 6 ppm 1.51 (m

3 H 2.97 (m 4H 3.22 (m 4H 3.84 (m 4 H 4.37

(m 3H 515 (m 1 H 7.28(m 7 H 7.63 (m 2 H

840 (m 1 H) 8.44 (m 1H)950(m1H) 30

N (3 W gi%gfl\m&) Dﬂfs@?HM' ﬁmfﬁ?.@m fs, 419 PTEMYb3 (m, 4 H)

) am no i hydro-1 H
qui nhbl BAB(1B;s éﬂ)kﬁo%a(ﬁ; ZJIH) H%r(ﬂéﬁllm polé&d, Vier .30 8le) 1BIGAE3 (t, J=7.68

D ontiph Ry Lancs Epyegs, O EL %%Dl Jhe 1997 %ﬁ%ﬁ 71 ¥z, 1
4. 35HI§42% HH)ZQ,s@?(s(mI),Z H 7.07 (m 6 H 7.61 (m 2

M ( 38%Firbyéw):wslﬂmom%ﬁmpﬂaw}phmerlwl- Syt Fdsey] H-

) an @S}}u«t 0 fﬂ?ﬂéﬂ{z&o -3 ﬁarboxaml ¢ [B118-X00-M00(C01)-D03]

pyra Ul Nazol | ne- o- car noxam
mat hANNMR {4902VHzIDVMSKVER) @@ﬁam 3DVR, aea) B8p 8 M)IB5 (s, 3 H)

4 asophls Slip A 1) 47 b7l w0 B i G g oss o1

8037H§m 1H 880 (m 1H 9.46 (m1H). Exanple 45

& an$H4- (kmﬁﬂxyt-pinmmwe?tlhphenyblweph%mexhﬂ-%-ﬂglwﬂeo-wk p

! BoalSiBpstobr R H BB S sy Y helfytamipe (Bp-Xg0s00(COD-
NH B To a suspension of 0.30 g (0.86 nmol) of ethyl

8- | -4 5- dro-1H

oy abINBfte A0t PSS e B 2Bcsty 46 iy TN G 4768 H, 2
glf ne%ﬁ‘ss o, J%%bfmob m@94103 oi’t%mmm)fs 11-3.25 (m, 2 H) 3.51 (d, J=11.83

yl'f ormam d of ethanol am ne were

The Hixd ) 8. Tadl, H@éﬁ é@lHn A PB) +Bd % pd) 6198 (&bmﬂﬁ15 H? 2 H) 7.60 (d,

Fenot e h s (2 e G TRDE B A6

and Mﬁmﬁd-lmbthym,]sahhydlihaﬂ}pgmmm[4,31&1¢qulnmtlind?+&ﬂ;oxghc acid
ted T r

¢ e e SoEK OB SR il et col Qﬁf’ed”by“ e

filtepiinveg 4deOvieyD Ms@ d@%%ﬁkb"ﬁ'%&d(ﬁﬁ 3 ﬁj\@% %6)]—7 68 Hz, 2

S ppm 2.7-3.0 (2m 4.327(
40 71H) 2.97 {t, BT 68914 Z}B# 13m 3 H) 59947@ 9’f7(38H2315{)7Z§21HzZ 32 (m, 2 H)

anal BESEEry TREE b B9 e Velms Binb e X agli S o 1 0

8-anilino-N |-dinethyl-4,5- gxamipledd H pyrazol o
[4,3-h] quinazol]ine-3- carbox m de
[ BO4l~ YrS(ryridjn-gxykgmino)-4,5- dlhydro-lH-pyrazolo[4,3-h]qumazohne-3-

carboxamide hydrochloride

I O N>+ o
\N N)\N/ Z ) —_— f}l H N - y
: N—N  NH, o~ H NN NH

25
To a solution of 1-methyl-8-(pyridin-2-ylamino)-4,5-dihydro-1H-pyrazolo[4,3-

h]quinazoline-3-carboxamide in a 1:1 mixture of methanol and dichloromethane, 4 N
HCl in dioxane (1 mL) was added. After 1 hour at room temperature the solvent was
removed under vacuum and the solid was triturated with diethyl ether affording the title

30  compound.



25 1H NMR (400 MHz, DVBO-d6) 6 ppm 2.72 (d, J 4.76 Hz,
3 H 2.79 (t, J 7.68 Hz, 2 H 2.97 (t, J7.68 Hz, 2 H

wWa 28116997 3 H) 6.94 (t, J7.38 Hz, 1 H) 7.28 (nPCREPH004/050612

7.68 (d, J 7.56 Hz, 2 H 83906 (g, J4.35 Hz, 1 H) 8.38
(s, 1 H 9.48 (s, 1 H. Exanple 46 WO 2004/ 104007

PCT/ EP2004/ 050612 141

8- [ (4- met hoxy- 3- chl or ophenyl ) amvno] - 1- net hyl - 4, 5- di hyd
ro- 1H pyrazol o [4, 3- h] qui nazol i ne- 3- car boxam de

[BZO XOOI\/DO(COl) DO3] iCl ~NC NHR iON A O -

X NNIR {400/ Mh‘z’\szJ@) ﬂ?rﬁ\BU( }goﬂﬁ@®®ﬁ2%mm75(sl

0. 09 mTDI 109% - Bl NA
5 di HWJB;(H,f-bSﬁ&In deHx&z (tmz§7mzel Bhaddad J 594l OHz 2H) 86 (s, 1 H)

roun?1 g?t%gﬂ]flask flushed with argon. The m xture was
stirré ¥ argon for 30 m nutes. Then

g cthamﬂﬂnga%chﬂihgge é](l%ﬁﬁthoﬂ,}l}f EHIRWing v ks 4pognds were preparled
io et i hydro:- yrazo 0 ui pazq
e~ et - S-S B g gine-3-
17. 8¢ eﬂm?*&miﬁ@ﬂ ﬁlf'(ﬁﬁ“?idefo”mm de (6 nlL) were added.

esu

Ther tlng xture was stirred at roomtenperature
for 'H NMR (400 Miigy DMEO- dzke&ppd3t%(1ﬂ,2&®4#1(saa}b|7ll &daIBﬂHz 1H)

cool [ AG-1a0 bl ¢ arpie A s R BBl BN Fpse

pour gqly(INOVIRthARI B Erabitef.3- dnlo}oﬂMyﬂaﬁhha}:i-ﬁsbthls dlhydro-IH-

di chl oronet hane (5 x 60 The organic extracts were

s hexragplp Hsinhlqelilna@szllv@-éﬂarrh@falamf taach'@aﬂlmﬂéatean hydr ous

Na2S d

cr uad Ny GORIHETNIBR § BN I 4R S T 7 L0 s 1 10
15 wasigd Hith(sdi BNy (dafres, 2a41Hz,p]uH) 8. oed, Joy6 HizasH) 8. 4 (s, 1H)9.7
chro iglgnrﬁﬁg% silica gel (eluant:

di cht® &bkt hanol 97.5:2.5) to afford 95 ng of

pur es-t[4(NLMeﬁﬁgmgm%no§~kLH%ogﬂ&{}1m imm s-ﬁugzam-m-

Hz HYIWOIV[ - klmulrnazmneﬂ*sm(b@xamldmtrmh r@laalratﬁg 0, 2.6

e oM ile i bl B S dadg s e 1

e 17el(§ Q\M)WQS espnpl)am:tdmass @rze4DleeldH) 8.0(d, /2.6 Hz, 1H) 8.2 (s, 1 H)9.7
[46 % ﬁl per azi nyl ) - 3-chl orophcnyl am no] - me

yl gl B‘Délf’ )Q%Ir

a - X -4,5- -1H-
ﬁodeﬂ ﬁm%léfl%%gg%f& in%ﬂxﬁli\i?Rﬁ@xiag% mﬁfe Dk;éammo)} 4,5 dlhydro 1H

r
13
3 pyg'aquoM)S-ﬂqgu(azplme-maﬂmgamrﬂe (B)-H)rtmtq (s, 3
.1

4q, it Brof niﬁ;‘gﬂME'bq%) épém(zdio a2 b8n, gush, sﬁ,)(ﬁj_v 621z, 2

4 11%3.00 (= 79626H£82H)13 )Tmbe(s42}2434 (s, 3H)443 (d, J=6.34 Hz,
8- [ (4-net hoxybenz ) am_no 1 net 7y di hl—yI 5pe/
azol %@gﬁ(ﬁ]J—adﬁﬁ@Zgﬁ)ﬁ 7 (m, 5 H) 7.55 (d, J=9.02 Hz, 2H)83 s, 1 H) 8.69

(t, /=6.34 Hz, 1 H) 9.28 (5, 1 H);

25  1-methyl-8-[(4-morpholin-4-ylphenyl)amino]-N-[(1R)-1-phenylethyl]-4,5-dihydro-
1H-pyrazolo[4,3-h]quinazoline-3-carboxamide hydrochloride
'H NMR (400 MHz, DMS0-dg) § ppm 1.51 (m, 3 H) 2.97 (m, 4 H) 3.21 (m, 4 H) 3.84
(m, 4 H) 4.37 (m, 3 H) 5.15 (m, 1 H) 7.28 (m, 7 H) 7.63 (m, 2 H) 8.40 (m, 1 H) 8.44 (m,
1 H) 9.50 (m, 1 H);

30  N-(3-fluorobenzyl)-1-methyl-8-[(4-morpholin-4-ylphenyl)amino]-4,5-dihydro-1H-

=]

©0—~

pyrazolo[4,3-h]quinazoline-3-carboxamide hydrochloride



3- car boxanm de [ B60- X00- MDO( COL1) - DO3] WO 2004/ 104007

PCT/ EP2004/ 050612 142 CHOti O H2ZNN O ~ N NN ~ N_N
WORE4Q0400y / H N-N NH2 To a solution of PCT/EP2004/050612

8- am no-| - et hyl - 4, 5-di hydn#- | H pyr azol o[ 4, 3- h] qui nazo

i ne-3- carboxam de (244 ng, 1.0 nmol) in a m xture of

gl aci al acetic acid/nethanol/water (1:1:1) (30 nL) in

a round-bottom fl ask were added p-net hoxybenzal dehyde

(0.44 nmL, 5 450 ny, 3.0 mmmol ) and then 85% sodi um

cyanobor ohydride (210 ng, 2.0 mml ). The solution was

sti rigedvat (400 ML, DSOS ﬁpxﬁgmlzmtr}%%% HY, 4R 14 {0TR 1) 3.81

y .

. 3
further amount of al dehyde (0.4 and sodi'um
cy an(oh & EDHyr (s cieH) 248 (g3 H)E108 (md 61X 76l d(ms £ i) 81 3T, WD 8.80 (m,
contj v ight. The reaction m xture was poured
i nt ofﬁgg'-g‘\t/\grflgﬁ?’mo m.), the pH was adjusted to 10 by
10 adig3-Auorvbehzylpl-wicthylB-Keansrphokii-oigticnyDadlido]d,5-dihydro-1H-
solution extracted with ethyl acetate (4 x 20 ni).

Phe BErfoletSchlgnivarelmesiearhpramigemethpnogwliondte h brine
Lol S bty VSPLEL s o 8 o1 000 BP0 0 350 o

Evaporati o e s er  vacuum
sol i 4Hy 435 Gua I3 (e HULOT (e d M)7.6F (aSHd) 8.37 (m, 1 H) 8.80 (m, 1 H)

chro raphy on silica gel (eluant:

di c%@%&ﬁﬁane/ nmet hanol 95:5) to yield 15 250 ng of
yel | ow pure conmpound. Cryst akkh@pld4sn from net hanol

af forded 225 crystalline title conpound. 'H NWR

of

{40 CB-aniino- yepxwtiylinl meghyld,S-diydre-1H-pyrazelojdy3-4 2
(s, ] - Twe 143-16. 8 (d, J
8.8‘&@@“3 l!lﬁ“’(?dﬁa?lg’ga"}'ﬂ)e;g WS@‘@“XE@%@@. 6(m( 1 H
8.2 (s, 114) 20.By working according t i s yeetbhen
the fol nch/o ‘@ ds Mere prepared: met y!
[ (thienx3>¥ , agi o] -4, 5-dihydr 0¥ "N pW
[4,3-h] quimazolife-73-karboxam dé [B43 N=N
- X00- MDO( C01) - DO3]~ MNN§(400 MHz, DVSO-d6) S ppf 2.8 S
(m 4H 4.2 (s, 3 H 4.5(d, J 6.1 Hz, 2 H)

7.1(m 1H 7. 2(s, 1H 7. 3(m 1H) 7. 4(s, 1H) 7. 5(m 1H) 7. 6(m 1H) HO

8. 2( : ) arilinal] A B 1T
(5 B sra BLOAN 5 4086 a0 sEyl Snding gty ceo1a
yr azgyraroloM,3-hijuinsizolieel -carbex3Aata iro e xaaxtwle of 10 mL of methanol and 10

Bg 2‘%1 %9 ﬂ{\{l%)%}’jpoﬁ)ﬂ%% 6]25 w %Mghaélg ,agr%n%érﬁ %ﬁj %ﬁ% m%xt&%%as heated

6. 2HZ 220 G118 bl sBirRp2dr)6s. X A5 haths thkHofvebf Wasl Hmoved, the
8.2(s,1H); WD 2004/ 104007 PCT/ EP2004/ 050612 143 .
residue redissolved with dichloromethane and washed with water. The organic layer

was dried over Nay,SO4 and evaporated. The residue was triturated with diethyl ether
and the product collected by filtration (60 % yield).

20 'H NMR (400 MHz, DMSO-ds) & ppm: 2.7-3.0 (2m, 4 H) 3.47 (m, 4 H) 4.32 (s, 3 H)
471 (t, 1 H) 6.94-7.67 (3m, 5 H) 7.91 (t,J 5.73 Hz, 1 H) 8.38 (bs, 1 H) 9.48 (bs, 1 H).
By working analogously the following compound was prepated:
8-anilino-N,1-dimethyl-4,5-dihydro-1H-pyrazolo[4,3-h] quinazoline-3-carboxamide
[B04-X00-M00(C01)-D04]

25 'H NMR (400 MHz, DMSO-ds) & ppm 2.72 (d, J 4.76 Hz, 3 H) 2.79 (t, J 7.68 Hz, 2 H)
297 (t,J7.68 Hz, 2 H) 4.31 (s, 3H) 6.94 (,/7.38 Hz, 1 H) 7.28 (m, 2 H) 7.68 (d, J
7.56 Hz, 2 H) 8.06 (q, /4.35 Hz, 1 H) 8.38 (5, 1 H) 9.48 (s, 1 H).

Example 46



8- ({4-[3-(di net hyl am no) propoxy]
benzyl } am no) - 1- net hyl - 4, 5-di hydro-| H

w@aaedoo] 4, 3- h] qui nazol i ne- 3- car boxam de PCT/EP2004/050612
[ B61- X0O0- I\/DO(COl)-DOB] 1H MNMR (400 MHz, DVBO-d6) S ppm
1.8 (m 2H 2.2 (s, 6H 2.4 (t, 2H 2.8 (m 4 H)

4.
(t, 2M4. 3(s, 3H) 4. 5(d, J6. 5Hz, 2H) 69(m J9. OHz, 2H) 7. 2(d, J8.
THz,2 5 H) 7.2 (s, 1H)7.4(s, 1H)7.6(m 11)8. 2(s, 1H):
[
[
[
a

5- ({
431 gﬁ *‘m}’i‘ mﬁ]-@‘rﬂétﬁ daf@-‘dh#}“dﬁ’l{-ﬂﬂlﬁrﬂzolo[4 3-
C

qui nazol [ n no net h ryl] net hyl

etldwnpaélaeeae@rm@di Zjbgp -MO e vHz,

DMSO- d6) ppm 2.0 (s, d( (m 4H 4.3 (s, 3 H
4.5 (d, J 6.1
l—IzZI—DSO(sZGZ(dJS}{@Lm«G? Hzl 7 (sI
M. 4(s, IN"SE07Y. 6 (1 CJ 6.0

carboxaﬁ‘l
[ B63- XOO NDO(;@'T.I)I DO&F 1H NMR (400 I\/Hz DI\/ISO d6) B‘blpm
2.8 (m 4 H 4.1 (s, 3H)46(d J61Hz 2 H

(H)S ﬂdéd\cyz ?Ol(_})ﬁg, 8.06) mfoP, {6%), J+Y-BINKP. (55 Jﬂg 06:05 ﬁlmol410%) and
- [ (&mguhyﬂfmmmnzojd ()lé mlpjojvert cherghd in- mxcﬂndhbwm dlagh-flpshed with argon.
| 3-h bex
Bg[ﬁ& xk}%w ”a%%nfﬂ fﬁﬁef I—?%ar O(}?o‘n}%?ﬁtzes W S}él’)rosv Bﬁlﬁ%dme (153
. 8
.2

NH,

) 6.9 Hhmdl) S,8-Bdbd)l -rAetbyl(4)5-dihybro3] HHp a201trD4 3-h]quinazoline-3-
m |(qsq§ 1?@%1;16 d e S%mmm), Kz((,(% (y_l?S?g, %% 1? and gimethyffonnarmde
I &Bﬁ@&%'aﬁﬂéd‘ @l‘)h@ %‘sﬁ)ﬁnlgquﬁﬁé WhS %tr&i/ bt 1601% tenptEHuRs for 1 hour

-{
H-pyrazo o[ 4, 3- h] quinaZzoline-3-carboxam d

0B G FEnNBaEOE1)2000 3] anedl haRundey @rgvp{zmth[gvg@sty@lg Srgrhours.
2.0 : . . . .
(s, Aﬁé)r f%g[fﬁdg &Zog&@egﬁ;%, 1%6 (rgactll])n Mnﬂzwmzpwred Q'ntg water (300

1H) B dnd Sxtddzed? $dth 7didi{lesomibtidhe (5 X 60, ml). BheSoddanic Zxtracts were

% Gasobbbitotiesd s s P ity sey e soven ves

ppmr(@m@védﬂmd%r "\Dac%n@ fhe, crdde7 scﬁld."%as zaldé)l %nﬂlsdletﬁylH)ether filtered,
S b}
11§H) ovashed ﬁlezlesé eﬂ;pmld pumﬁquby ﬂpglvcmmatograply on pifica gel (eluant:

5 [%i%rawy : m/ eth 0l 97 5[2) Sr?'é[o ﬁff?rg r%S r% oflpure title Tor%)ogn
h drIBIrNMKMO@K/H{z; ]IMISG-ds)'ﬁ)pﬂm]l 0.9i (nad 6l)i3ees 33 Haanxamml (d,J9.0

[2822 xoo |voo Sgtl)%ggo(g] ﬁ@ @&g"o"g% 4[%%57(%?6) S P .4

SIH)'L95"XS, @7 (s, 1 H) 7.24 (s, 1 7.43 (s, 1 H)
H); WO 2004/ 104007
ZOCT /IBP@OMM@@:@@g tq_fha sgme procedure the following compound was prepared:

G A L8R Aty dRech - R o1

[ 88% m@@&mamﬁﬂe-ﬂumm@qmommcm) D83ppm
T % (Hz)owmy S)MSOds)Spme3(s'_39H)25(m 4m25')(m 8H) 4.4 (s, 3
H)7.1(d,J8.8Hz, 1 H)7.3 (s, 1H) 7.5 (s, 1 H) 7.5 (dd, J 8.8, 2.4 Hz, 1 H) 8.0 (d, J 2.6

25 Hz, 1 H)84(s, 1H)9.6(s, 1 H).

Example 47
8-[(4-methoxybenzyl)amino]-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazolinc-
3-carboxamide [B60-X00-M00(C01)-D03]



4.4(d, J6. 1Hz, 2H) 5. 1('s, 2H) 6. 5(d, J8. 4Hz, 2H) 7. 0( d, J8. 3Hz,
2H) 7. 2(s, 1 5H) 7.4 (m 2 H 82 (s, 1H;
w@2(qog4e4ebuor obenzyl ) am no] - 1- met hyl - 4, 5- di hydr e EPI994/650612
zol o [4, 3-h] qui nazol i ne-344xar boxam de 'H NMR (400
MHz, DMSO- d6) 5 ppm 2.73 (t, J=7.74 Hz, 2 H 2.94 (t,
J=7.56 Hz, 2 H 4.18 (s, 3 H 4.52 (d, J=6.22 Hz, 2
H 7.13 (t, J=8.90 Hz, 2 H 7.23 (s, 11-1) 7.38 (dd,
t0 J=8.66, 5.61 Hz, 2 H 7.42 (t, 1 H 7.71 (t, J=5.97
Hz, 1 H 8.23 (s, 1 H. Exanple 48 8-{
[ 4- (2-norpholiinoethoxy) beaghyl! |
anmi no} - 1- getgyt™>4, 5- di hydrQ- | H pyrazol o [4, 3;

h] qui nazolji nd O aifd Y B34- XOO- I\/D(XCO{ELD\O o
NN O s N KO A N- N NH2 -

HO/ O step 2 @, .,NHp NI / H H2 H5 Step lr\f NH,
8- [ (4- Hydr oxybénzyl )am notQ 1- et hyd) - di hydr o- | }‘Epyr

| -] 4, 35 b
?égS %(&} R?B@‘%m‘ﬁ}a@ﬁ‘ @&3’3&% fgst | rre%jH%T ploft.3-tjauinazoline-3-
8- [ (chrbuxtulnidey@@éh myd, ) lavinnmodl) in aehiRigre 4f @ladlahwbm dcid/methanol/water
i S R T SBoAER) Boaofgfnfe 000 .
Ob ¢ hd30r FEs. O ko) éuilt%eﬁﬂss%fsoalufﬂ@lahomyaﬁid@dzmrxﬁ@m @ thmol). The

20 over a 5 mnutes period, at roomtenperature. The

m x t SREIORREas iiiied &t Fopm demRpratirsrfon 7 hoytsr At th@‘fstﬁlllfuf‘%f@ﬁf amount of

O oAU TN A S 5 s i
precwmdoatlmledmemtghned and, after hours, it was

A R ] f’fgb e et 10y
%Zpﬁd&ﬂm of 5atl1‘dtd?iM5’d1(1ﬂﬁQrMﬂte abVBsdfio eﬂgfé’ge% vﬁ’;l'( dthyl acetate (4 x

2 d
7202mHj (Thge cgllgtqqzorggnq.ﬁxtrpc’g 5ve€%wasgieﬁ.yzl’ch bying émtlllnepﬁral with water
15; 1 H Step 2. 8-{
[4 ( rmr pho?l noet oxy) benzyl ] am no} - 1- net hyl - 4, 5-di hy
dr o- EvdpogagiomeHihe {sdllv@}t hhderivaeuol lefta-y3llow rsglaﬂ@mdd@that was purified by

I[;,E-?-/ g IB%%% y q 11u|:% gglog ﬁ{a%i? I“'cg%ﬁ% ]pmethane/methanol 95:5) to yield

8 [ (zlsormg VR U] ;mfe) (ﬁﬂﬁpﬁ)ﬁild ICryehlliydtiof, frontl infeytehihol affbrided 225 mg of
azol of éﬁdu' nazol i ne- 3-carboxam de (70 ny, 0.2
mml‘)ryﬁtﬂh%‘ﬁﬁ FERROUBE-net hyl f or mani de (3 nl),

mml ‘;ﬁ?gg/gi g@v\g@%ﬂégﬁﬂ/{%' L fl5s Bydmackh arirfey (A4 H%2 &, PH) 4.5 (4, 76.1
Hz,2H)72(,1H) 6.8(d,J88Hz,2H)74(s,1 H)73(d,/8.8Hz,2H) 7.6 (m, 1
H)8.2(s, 1 H)

20 By working according to this method, the following compounds were prepared:
1-methyl-8-[(thien-3-ylmethyl)amino]-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-
3-carboxamide [B43-X00-M00(C01)-D03]

'H NMR (400 MHz, DMSO-ds) & ppm 2.8 (m, 4 H) 4.2 (s, 3 H) 4.5 (d, J 6.1 Hz, 2 H)
7.1 (m, 1H)7.2(s,1 H) 7.3 (m, 1 H) 7.4 (s, 1 H) 7.5 (m, 1 H) 7.6 (m, 1 H) 8.2 (s, 1 H);

25  8-[(3,5~-dihydroxybenzyl)amino]-1-methyl-4,5-dihydre-1H-pyrazelo[4,3-
h]quinazoline-3-carboxamide [B62-X00-M00(C01)-D03]

'H NMR (400 MHz, DMSO-dg) & ppm 2.8 (m, 4 H) 4.2 (m, 2 H) 4.3 (s, 3 H) 4.4 (4, J
6.2Hz,2H)6.0(m,1 H)6.2 (m,2H)7.2(s, 1 H)7.4(s,1 H) 7.6 (m, 1 H) 8.2 (s, 1 H);



pot assi um car bonate (45 ng, 3.3 mml) were added. The
m xture was heated to reflux 5 for 1 hour. The
WO e@atid4o7 m xture was poured into iced water (FOI/R2)004/050612
and extracted with dichl ongret hane; the organic
extracts were washed with brine until neutral pH then
with water and dried over Na2SO4. The crude was
purified by flash chronmat ography on silica gel
(el uant: dichl oromet hane/ net hanol 96:4) to yield a
white solid that was crystallized from nethanol,

af f q—%ﬁ(ﬂﬂn&hfﬁmﬂioﬁ)fb@ogﬂbé&yi}ﬁiﬁi’&d}nﬁme 1-413- M@;o-m-
2 8 umazdo[m-lﬂqmn(amlmw ﬁ)rbaxm(dte [BS1-H00AM (@91) B0

12 Wy o yso £ o T a3 28 a7

8.2 4@@ 4 1.3 AP Y 6158z, ol @9i@hg OO THL W) Ma%d, J 8.7 Hz, 2
prepa

[53 (@%(ﬁ@ﬁ&{) Ttbest hER Y- £ F 26 bRt hyl ] phenyl ani no}

ai 1 BH SR pfhecknyD L mefiyl-4 S-dibydro-tH-pyeasolold, 3 uinaolin-S-

[ B1 1@laxfie b d)-2yfub Bhethyl-ackiore [BEEX0-RI00GMERDNE] 8
2";”5%(1?11?/[1%@50 MM@O@Q %5@{5(4{6 ;3880 i 43 s mas @ 6
HZ 2@ %1?75(3(365651}1642%4135(1475 4}9 6449((1 bﬂa,z }'2z ﬁb};ﬁfé (H)74 (s, 1 H)
I-Q) 776@{6 iz 2 198.2 (] 1) H) 7 80 (t "= 1 46 Hz, 1 H)

2 an| E( Xa’é‘mg %’lgﬁﬁﬁﬁl_ﬂlﬁf Xyahy e @ﬁj ? -[%?'azolom 3-h]quinazoline-3-

di az&pbmm[nﬁdeg%ﬂ-x&}m@@ﬂ)dﬁww h] qui nazol i n- 7- one

X BNV @00 Mize, BnisQrds: e AT DS iy BER 164de 6475 2 )
. 00H 7.4 (s; 1?{)7%5(t97l7ﬁz(14ﬂf7m|4 H9%.266,hviln);

(3- eth Xy- 2- oxocycl ohex- 3-en-'1 0x0) acet ate wer e
th ss&[(édﬁommbeml)ammﬂ] lemhﬁxyérH,S-d)hzdrmHm’rwm[ééwhi@inazoline-3-

hydrat tion stirred at reflux
for cgr %@%ﬁvemo&gﬁ)iﬁw evaporated and the
reSI@pﬁMle@nsmstolda Nﬁﬁ@@%ﬂ,amom (s, 3H) 4.5 (d J63Hz 2H)

PCT/ EP2004/ 050612 146 or onet han The o
| ay T2 (ad Tdoh@s fisti. a,awrzt Gelt Fod-Sddof 8 RAFEOm AT, 1 1D 82 (s,

concpﬁ%rat ed. The crude was triturated with diethyl
ether and filtered to give (70 % vyield) the title
mo nrﬂ}{)[m(ac({tylafdiﬂ)bml] fukdiim o }- DB B4 ,5Slibydnodl H-pyxazplo[4,3-

q 3 qg%o%écgge iziﬁé[.ﬁga-X%O-lﬁ)IO(ﬁCEJ%—Dé?a]

'H NMR (400 MHz, DMSO-dg) & ppm 2.0 (s, 3 H) 2.7 (m, 2 H) 2.9 (t, J 7.7 Hz, 2 H)
42(s,3H)4.5(d,J62Hz,2H)7.2 (s, 1 H)7.3(d,J85Hz,2H) 7.4 (s, 1 H) 7.5(d,J
8.5Hz, 2H) 7.6 (t,J74Hz 1H)82 (s, 1 H)9.9 (s, 1 H);

25  B81-X00-M00(C01)-D03
'H NMR (400 MHz, DMSO-ds) 8 ppm 2.7 (m, 2 H) 2.9 (t,J 7.6 Hz, 2 H) 4.3 (s, 3 H)
43(s,2H)4.5(d,J6.0Hz,2H)5.1(s,1 H)6.2(m,2H)7.2(s, 1 H) 7.4 (s, 1 H) 7.6 (1,
J59Hz,1H)8.2 (s, 1 H);
8-[(1-Methylimidazol-2-yl)methylamine]-1-methyl-4,5-dihydro~1H-pyrazolo[4,3-

30  h]quinazoline-3-carboxamide [B82-X00-M00(C01)-D03]
'H NMR (400 MHz, DMSO-ds) & ppm 2.8 (m, 4 H) 3.7 (s, 3 H) 4.3 (s, 3 H) 4.6 (m, 2
H)6.9 (s, 1 H)7.17 (s, 1 H) 7.24 (s, 1 H) 7.43 (5, 1 H) 7.5 (m, 1 H) 8.3 (5, 1 H);



Anal ogously the follow ng conpound was prepared: Ethyl
4, 4-di nmet hyl - 7- oxo-4, 5, 6, 7-t et rahydr o- 1H i ndazol e- 3-ca
w0 bxgbmve 1H NVR (400 MHz, DVBO d6) 8 ppm 1. 3BCT/EP2004/050612
J=6.95 Hz, 3H) 1.42 (s, 6 M4 1.90 - 2.02
(m 2H) 2. 55-2.63(m 2H) 4. 33(q, J=6. 95 Hz, 2H) 14. 34(s, 1H).
10 Step 2. Ethyl 7-oxo-1(and
2)-trityl-4,5,6,7-tetrahydro-1
H i ndazol e- 3-carboxylate Tr ONNONNO Z O /OrO
1.20 g (4.8 mmol) of ethyl
7- OXgk @-&n@nﬂ)‘eﬁ?ﬂfaﬂlﬂﬂ}lﬂﬂeﬁylﬂ@&ﬂbﬁrﬁIHE}i')JQ% d[ﬂt3ﬂ1_)gumazohne-3-

were dissol ved i chl of onet hane an

mL o@arbpxmmwﬁ&& K@O-é\ﬁep(@oh)ﬂ@](s 3 nmml) of

tri d 0

s:: Pr e room %gﬁl{t}[ﬁb % %ﬁﬁﬁgﬁﬁﬂfﬁ%‘%#rﬁzﬂat}% (s, 3H)
sol ummmsr—}e};iﬂysd (wzméﬂ(d,mmnzczlmom;tﬁmmamﬂ)n(s 1
washed w th \igter The organic |ayer was treated with

ahhy badmG @@@n]dH)evaporat ed to dryness. The
r odgl Qi | . .
gbt ai Eng b r«ﬁ)e{%y?l ?](zgiaﬂeo fq rsci)% | et]hy| r%"“ﬁh (")éhdqynazolme 3

y| el eirboxznileR ( 200 MHz, DVSO-d6) 8 ppm 1.25 (t, 3

15 NA @?Mg@%“ﬁﬁb %a%%@@fn%gﬁﬁﬁz%@ii%‘@ B s 2m

prep@ﬂ@@b 3Er4>hty52(d J= 622Hz 2H)713(6J =8.90 Hz, 2 H) 7.23 (s 1 H) 7.38 (dd,

1-trit di met h - 0XO0- tetrahy ro-1

1§ i 5168 1P BOMAZAd T 1! S0 D, S ANES. Bb)
ppm126(tJ707Hz 3 H 6 H 1.79 - 1.88
(m 2 H 2.18 - 2.26 (m 2 . J=7.15 Hz, 2 H)

6. 848-{[47(26doxpholifiodthoxy)lehzyl] sﬁﬁmﬁ}ﬂ&néihyl-QS-}d)hy(Eb#lﬁ-pyrazolo [4,3-

o L‘a@bﬁagb@“eg%%r&%mdﬁ?&%&ﬁ @a&@f»@@%& 36) :

ppm 0. 88 (t, J713 H 1.27 (s, 6H) 99
(m 2 H 256- 34@( g, ,
6.99 - 7.05 1 Nh, 37 )
2004/ 104007 PGT/ P2004/050612 147+@ 3. Et h)ﬂ‘” "
- 6- [ (di met hyl am no) net hyl ene] - 7- oxo- 1( 2) 5, |-4,5,6,
7-tetrahydro- 1 Hindazol e- 3:carboxy] eTr, N N
ONN G030 r0/-830 of (8.6 ﬁjﬁ h‘#\ety
7-0x0-1(2)-trityl - 4567tét’raﬁ§/ 2| W i ndaxol e-3- 5

et A O 'g.oﬁ‘f-m;l-%?-dihydw-IH-pyrazolol493-

di wen]quaiﬁaeoltm—dﬂb@kmrdeqﬁzsy aoaved(eoneDesjadded. The

sol ution was heated at 65
To a well stirred solution of 8- [(4—methoxybenzyl)am1no] 1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxamide (242 mg, 0.7 mmol) in chloroform (30 mL)
boron tribromide (1 M in dichloromethane, 5.12 mL, 5.1 mmol) was added dropwise

20 over a 5 minutes period, at room temperature. The mixture was heated to reflux for 8
hours. A solution of 10% aqueous ammonium hydroxide (30 mL) was added dropwise
at 0°C over a 10 minutes period. A precipitate was formed and, after 2 hours, it was
filtered and washed with water and dried at 40°C under vacuum. There were obtained
130 mg of the title compound.

25 "H NMR (400 MHz, DMSO-de) 5 ppm 2.8 (m, 4 H) 4.2 (s, 3 H) 4.5 (m, 2H) 6.7 (d,J
8.65Hz,2H)7.2(d,/85Hz 2H)7.25(s, 1 H)‘7.4 (5, 1H)7.8 (m, 1 H)8.2 (s, 1 H)
Step 2.  8-{[4-(2-morpholinoethoxy)benzyl]amino}-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxamide [B84-X00-M00(C01)-D03]



under stirring for a day and then evaporated to
dryness. The product was obtained by crystallization
wo e@aniedoni xt ure di et hyl ether/ethyl acetate (9PCPAEP2004/050612
yield). 111 NWR (400 MHz, DMSO-d6) 8 ppm 1.24 and 0.79
(2t, J 7.07 Hz, 3 H 2.70-2.90 (2t, 10 J6.71 Hz, 6 H)
2.94 and 2.99 (2m 6 H 4.21 (q, J7.07 Hz, 2 H)
6.90-7.30 (m 15 H). Analogously the follow ng
conpounds were prepared: Ethyl
6- [ (di net hyl am no) net hyl ene] -1-trityl -4, 4-di net hyl -
X0- 47 ® abgolutidnCbfl & E31nd1-3-1kh QIXSLhﬁi &rolllil azolo43-
NVR 9280“‘“ %Mdﬁ()}%&@(;g &9? % Iﬁé}h S, I [
1 361 (uinazlipg- 32:a®9xqrmde £70 i, 9)2 wn@@ msanhsdlﬂys dlrrz%hs( tmamide (3

Et h r?ﬂ?), mgrpﬁglm%et%%cﬁltondg ﬂ?hro%hﬂ)ﬁde (Z’? %gg,( k] 1%11@1) and powdered
6 [ (phtmt:hyéaalmm’e)(nﬁiﬂgy BénainoD-vwere hded4THe shixteichyds-héated to reflux

et rahydro- 1H-i ndazol e car boxyl ate 1 .
VR PRbgowRhe ity BB POLSbia oo wRien ORpE) didgracted with
1 19d1&1§0r0§16fﬂa.n@ tﬁ@ o mc2ext1l€&ts 3yekd washed with brine until neutral pH, then

(s, 6H)3.42(q, J 6.97-7.09(m 614)7.30-7.37(m 9
14) Twiligwateo alqr%dn@ moer N . The @pég wagpurHiedibydlash ahr@matography on

g) ctas? Jay%-fl‘a"Qeﬁlagf @f&ﬂ@‘ %%%/ﬁéﬂkﬁ{l@@@&q%eﬁaé%%emd that was

O TrerystalliZeal feors nieﬂianminafdﬁrdﬁ@ @7 8gnwdf the titje compound

» [5(%1' Bl eSO S8 bincs 8 (oed BORA ey 2. 5560 4 0 3.6 (. 4
mon 08 230 18 (4.5 1. %@ne }P)E%%\@ A W 72 (5 1) 705 @I
100 %$4 Hef2 Hp24l(utldDethemol t) 8)255 HH)of

OSSP B iR 1

stirret ux n the sol vent
ev a8 [3t(2anerphelindsetibigpa- tnmsmm&hyl]ﬂmnyla&iiﬂa}el-mﬂyM,S-

(e AR LD 0] Sl Qorethane. and YashBd WL B, veoconDos)

pur|1 Sisl
ﬁiﬁﬁfl@écéﬁooaﬁelggﬁg\?g?aﬂr S 2a7 25 9,@?23 g'mnsn%yzm

(eluant c cet ate

of ths5 ¢ .ﬁ7e80d@zr@&0rsd01((3,5%7;80élzd)zm3mmm4(m@ WHE]7 (t, J=5.49

UL S0 Suh skl 2 6 80 By 3s 1] B PicisE el g o 2
(bs H3, 1H)) P8eQ, J0$46 Hz, HIF) 8M5c@) UHNY.85 gséur}e), sane nmet hod

but enpl oying the sui tabl’e guani di ne rivatives, the
20 fol | owi ng conpounds were psampled? Et hyl

8-{ [ﬁaﬁﬁfﬂ%tdky bﬁffh@ﬂﬂ}dﬂo%h)-[l d‘?] ﬁ.ﬁwmes@y*&mm

yl] ) I H pyrazo

[4 ]qulnthm'i-ohe W%Mﬁﬁkyl ate Et hyl

8- {[ - chl or o- 4- (4- net hyl pera yl)phenyl]am no}-1
(and 2)-trityl-4,5- @\*

25
1 g (4.2 mmol) of ethyl (3-ethoxy-2-oxocyclohex-3-en-1-yl)(oxo)acetate were dissolved

in 10 mL of ethanol, 0.21 mL of hydrazine hydrate were added and the solution stirred

at reflux for a day. The solvent was then evaporated and the residue redissolved with



di hydro-2 H pyrazol of 4, 3- h] qui nazol i ne- 3- car boxyl ate
15 Ethyl 8-{[4-(4-nethyl pi perazin-1-yl)phenyl]am no)
WO 004amd02) -trityl-4,5-di hydro-2 H pyrazol o [BCBEPI004/050612
qui nazol i ne- 3- car boxyl at e Eyl 8-am no-i (and
2)-trityl-4,5-di hydro-2
H pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxyl ate Et hyl
8-[4-(4-nethyl - pi perazi n-1-yl)-phenylam no] -1-trityl-4
, 4 dimethyl -4,5- 20
di hydr o-| H pyrazol o[ 4, 3- h] qui nazol i ne- 3-car boxyl ate 1H
NVR {iédHiboMethandMEHe- &1ani 14385 whs 2hshdd with 4vat&, BBed dvd)Na,SO, and
1.31 (s, 6 ) 2.20 (s, 3 "H 2.43 _ )
( m sencenisiedy Phy prude was 4rifugatod with jdiethpli-pthengrgl. Blteredito give (70 %

=5 f8o) B suebbpdind? 7-37 (M 171 807 (bs, 1

8-[ 41_H(r¢meﬁt4ba VBB, VIBOLd) & piyth )1 18H(§ D36, 83HAB H) 2:13-3-27 (34, 6 H) 4.18
,4 dinethyl-4,5- 25
éihyﬂr66ﬁifo?HQ§ﬁ§KE%é}H]quinazoline-3-carboxy|ate 1H

NVR .3 7.20 Hz, 3
1 1%?%2%0%1%@%%?0%@&)@%%’2@%} ol 2,71 "
( m 2¢hgl Q4-{dimetHyB7-080-¢,3)6;7-b@Fehyd k)-8 HSid (azale=3-cAthoxilate

211 . 96- . 60 N .

(o5, EINHK GodRnzgomsa:h domp ot 6 75007 Fieof 1 it 5 1.90 - 202
2) - t(d, Dyt 5 D3k Wity 4350495 B! Tepy4.3z¢d o, 3- 30

h] qui nazol i ne- 3- carboxyl ate; Et hyl

8- arStem2) Ethy] 7-pxo-4(and@)-trityhhS.67Setrahyglaed-HindazeleAoeasboxylate

[ 4, 3-h] quinazoline-3- carboxyl ate WD 2004/ 1040071t

PCT/ EP2004/ 050612 149 1H NVR (400 MHz, DMSO d6) ppm
1.27 (t, J=7.13 Hzy 3 H) 1.31 (s, 611) 2.52 (s, 2| H)
4.27 (q, J=7007 J™N 0 N

Hz, 2H) 5. 20( s, A09(m 6H) 7. 1,6-7.34(m 9 0
(s, 1 H); I , 0

8- am no-2-{rityl -4-di net hyl -4, 5-di hydro-ﬁl—pyra 0

[4, iNazoly Ne-R1 5 GAl | | [NV )a |

e SRRl ety PSRk 180 W e
2. 63i{selved in 40 mL of dichloromethane and 0.76 mL of triethylamine and 1.47 g (5.3
T) ?ﬁéﬂﬁfzépgél%@ét@%ﬁgg%@%g 'a%?ehl; iﬂg(%ﬁx?u@n%‘%s“ _sgr're4d at room
B ankmp&atufo for 8 hbd! Dreh thebhiRiod hak dildedivit i@ dichRroinethane and
car boxylate 10 [B04- X00- MDO(000)-D01] O N H 7

| Owaghey Wity matern Theyorgame lgyeroWes fiopied with e'ctnhqulrbﬁé NasSO; and
8- ani L f9ed (G diyhbdst Yhe frodudl! VbRl oP YdpR A ri¥ré whis finally obtained

by crystallization from diethyl ether (80 % yield).

"H NMR (400 MHz, DMSO-ds) & ppm 1.25 (t, 3 H) 1.94-2.98 (3m, 6 H) 4.25 (q, 2 H)
20 6.85-7.36 2m, 15 H). '

Analogously the following compounds were prepared:

Ethyl 1-trityl-4,4-dimethyl-7-0x0-4,5,6,7-tetrahydro-1 H-indazele-3-carboxylate

'H NMR (400 MHz, DMSO-D6) & ppm 1.26 (t, J=7.07 Hz, 3 H) 1.45 (s, 6 H) 1.79 -

1.88 (m, 2 H) 2.18 - 2.26 (m, 2 H) 4.27 (q, /=7.15 Hz, 2 H) 6.84 - 7.01 (m, 6 H) 7.14 -
25 7.33 (m, 9 H);

Ethyl 2-trityl-4,4-dimethyl-7-0x0-4,5,6,7-tetrahydro-1 H-indazole-3-carboxylate

"H NMR (400 MHz, DMSO-dg) & ppm 0.88 (t, /=7.13 Hz, 3 H) 1.27 (s, 6 H) 1.92 - 1.99

(m, 2 H) 2.56 - 2.63 (m, 2 H) 3.44 (q, /<7.15 Hz, 2 H) 6.99 - 7.05 (m, 6 H) 7.31 - 7.37

(m, 9 H).




h] qui nazol i ne- 3- car boxyl ate were dissolved in 50 nL of

di chl oronet hane and 5 nL of trifluoroacetic acid were
w@cdaedo40The sol uti on was stirred overni ght andP@TiEP2004/050612

sol vent 15 renoved in vacu®#47 The resi due was

redi ssol ved in dichloronethane and washed with a

saturated solution of NaHCO3. The organic |ayer was

then dried over Na2SO4 and the solvent evaporated to

dryness. By crystallization fromdiisopropyl ether

0.70 ng of the title conmpound were obtained (80 %

yi el |‘Et|H lan@\@ﬁ erfe]-AdRo 11 () tr{ti1-4,8,6-tetrahydro-
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yl'] am no) ndi hydro- 2 NEN
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[ 3-chl orof4-(4- vyl pi perazin-1-yl) phcnyr] N
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an Ndtnethy Foshmias Qitetbttydeld herd édd%d fThe solution was heated at 65°C
qui nazol | nc- 3- car boxyl atc [ B 10- X00- MDO( COQ) - DO1

VO
200 4yntlgustring€or) sefayopu) therp eveporated o deynrR Th grgodick Was obtained by

OSSRl BByl 2Ryl by Goblonte a3 0

(g, ‘HNMIO(460 MHz, TIVISO-RPS ppim 1.24=dI079-21, J27.09) HZ,. 37H) 2.70-2.90 (2t,

(s S22 egBeaip e St 2 5 2abh 7 56 . 15

4.3
| ARl MO IO E AR bRl B

Ethml J 7.2 éb(dlmerkvlemmmpshytenghl-(tmylﬂA- ethyl47-0x0-4,5,6,7-
: 8.19 (bs, 1 H); Ethyl
gq[ 4&@%‘&0 “%#%‘é‘?é‘g?dﬁﬁi’?y [_Dphenyl aSn' rsw] - 4!_04- di ms%/h
yI 41H§NMR1| yl@l)tMHtj-DMsol d6)8p13)m 1. 26b(t J=7.13 Hz, 3 H) 1.36 (s, 6 H) 2.66 (s, 2
razol o Ul nazal 1 ne te
R%@(@ | BTEONE, SRR R0 0
m J 7 - - -
pp hgilz L (mﬁ g&klléﬁ%y_lglgti%or)nﬁe%}%é%_z-g?{?? Ir%24 %&ﬁ)’tﬁ%g%xo 4,5,6,7
(q @nahmo%-mmle@-mbqwlam 9.02 Hz, 2 H 7.70 (d,
g;g'l‘?ﬁNﬂ@ (4%@5?;98 s, 5 bpid0.50 @2 P md iy 190186 1) 2.78 (s, 2
8- anHP@iﬂ(s”rG‘H)"ﬁi‘%' .55 i, ydy €91 Hy @z 6rD 7130 3731 (m, 9 H) 7.48
gui nazol i ne-3 oxyI ate [BOO X00- I\/DS(COO) DA] 15
2(H M%RI\‘I)LOO MHz, DMBO-d6) b ppm 1.32 (m 9 H 2.66 (s,

é 4 g{la)ﬁ %1&% ]faélﬁ) %_l)t@rté%&fhhydro-lﬂ-pyrazolo [4,3-h]quinazoline-

8 am-banboxﬂatb- di met hyl - 4, 5- di hydro-| H pyrazol o [4, 3-h]
qui nazol i ne- 3- car boxyl ate [ BO4- X00- M03( C00) - DOI ] .

Step 6. SN
#but oxon /}@gﬂfﬁ/l

Et hyl 8- ani | i njo- 2
pyrazol o[ 4, 3- hl qui N&xg{ol | ®e- 3—_car hoxyl ﬂte A

Tr Tr
To a solution of 636 mg of ethyl 6-[(dimethylamino)methylene]-7-oxo-1(2)-trityl-
25  4,5,6,7-tetrahydro-1H-indazole-3-carboxylate (1.18 mmol) and 440 mg (1.18 mmol) of



HN~\ ~ aN-- HNNNN HHt~ boc 500 ng of ethyl
8-ani |l i no-4, 5-di hydro-| H pyrazol o[ 4, 3- h] qui nazol i ne- 3-

w@arbosephrate (1.5 nmol) were dissolved in 10 PLT/BP2004/§50612

di met hyl formam de and 1.63148 of 1 M [ithium
tert-butoxide in tetrahydrofuran were added to the
cool ed solution. After 30 25 m nutes under stirring at
0C a solution of 432 ngy of

tert-butoxycar bonyl am nopropyl bromide in 8 nL of dry
tetrahydrofuran were added dropwi se. After a night at

I 00MhehPBRAAERS! BartbBfatdN ¥ UIGD VAT, PREIT S6koluM OctBanol, 0.5 mL of
sol uti on of NaH2PO4 and extracted with WO 2004/ 104007

PCT/ &im2ba¢loneisagne wae addedhThe srixttteawies stirred apreflr for 48 hours and
| aye s then dri ver sol.ven . .
ther o ds’opveﬂt evaggrgtﬁaﬁ dlﬁflery%éﬁgé ge%?urg.rfhe 2sid&d asl F]eéhssolved with

evapor a grvin reated accor
t 0 tdiehlbokhdethahs gndswashed withivwdtaUThadrganit layehets dried over Na,SO4 and

urification. Anal ogously the foll ow ng conpounds ca
Ese pp\.gﬁﬁgfléﬁf ch;omatogr%phy on a si ﬁ:a gell columng(e(fuan cyclo exanePethyl acetate

Et hyg/2y o 3ile(040hg HhOUNE Snifodd {9 ?i@id@.r opyl }-8-{[4-(4
- met hyl pi'perazi n-1- yl)phenyl]am no}- 4, 5-di hydro-2
H py FENIR (400 MHE,IMS82E) b pemd. 3la(thb% 20 &ze3 FFRIROH2.95 (m, 4 H) 3.58

2-{3- - b I ' - 8-

2l PSR g B B o ASA RO b s, 1 )

(triAbdesdi el sapteemythd @ Bith@hpldyig Ahd WidfaBle2ouanidine derivatives, the
H pyrazol of 4, 3- h] qui nazol i ne- 3- carboxylate 10 Ethyl

1. 1 3fojlovmgcomnewids MwFoRieRAS%n noj pr opyl } - 8- {[ 3- chl or o-

4- ( t i a1 2 s o _
am o BE, SXUR RStk TS FlaporpmetiDphonylaming)-1(and. 2)
3-c dgrﬁpkisﬁdﬁlwtﬁoﬂﬁ-pyrazolo [4,3-h] quinazoline_-3-carboxylate
i8h%ﬂ;@%2',gé{f‘&éé)};g%{(%‘%ﬁe%%ﬁarr%%‘&ii)yfjﬂh@fﬂl RLARN adla © 2§l erityl-4,5-
qui ngih9dioEH3pyrazdloMy3-RlgainaZélinet1ydrboxylate

8- ani no- 2-&3- (tert - but oxycar bony!!]) am nol pr ogyl }-4,.4-d |
;Sﬂetﬁghyl 8- 4'(WWIHWHZBV1'§QBP‘3{Y ’agl_mo}- (and “2)-trityl-4,5-dihydro-2
h] qUH[}%%Qidltﬂﬁ 356 Rnafeie R Sirb Sykite _

8- [ 4- (4-met hyl - pi perazi n- 1-yl ) -phenyl ani no] - 2- { 3- [ St er

t - Ethyl 8-amine-1 (and 2)-trityl-4,S-dihydro-2 H-pyrazolo[4,3-h|quinazoline-3-
but ox rhanyl ) am no] propyl } - 4, 4- di et hyl - 4, 5- di hydr o-

| H p@%gé‘%ﬁ%e[ 4, 3- h] quinazoline-3-carboxyl ate; 20

Et hyEéhyhni I8-[dd4-mdtByllpipatakinklsyD-pheaylhmingd]J1atritnss,pr oplinethyl-4,5-

4 ST sl S ol PGP R ARe  above
b om B (L PEO A D Pl P 220 63
8- antl) 2.Ad{(1@; ¢ 21)[X I6e(nt,-20H) DAY Cay b N W.2a(a) A F]26tHy 2}H)6.61 (d, /~8.79
di-hygr oy £62.7.37 (m, 17 1) 8.07 (bs, 1 H):;
Ethyl  8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-2-trityl-4,4  dimethyl-4,5-
25  dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate
'H NMR (400 MHz, DMSO-d) 8 ppm 0.89 (t, J 7.20 Hz, 3 H) 1.17 (s, 6 H) 2.21 (s, 3
H) 2.46 (m, 4 H) 2.71 (m, 2 H) 3.04 (m, 4 H) 3.40 (q, J 7.20 Hz, 2 H) 6.80 (d, /=8.79
Hz, 2 H) 6.96-7.43 (m, 15 H) 7.60 (d, /=8.79 Hz, 2 H) 8.31 (bs, 1 H) 9.31 (bs, 1 H);
Ethyl 8-anilino-1 (and 2)-trityl-4,4 dimethyl-4,5-dihydro-1H-pyrazelo[4,3-
30  h]quinazoline-3-carboxylate;
Ethyl 8-amino-1-trityl-4,4-dimethyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazeline-3-
carboxylate



25 pyrazol o 4, 3- h] qui nazol i ne- 3- car boxyl ate; Et hyl
2-{2-[(tcrt-butoxycarbonyl)am no] ethyl}-8-{
W@ 200¢4064001 hyl pi pcrazi n-1- PCT/EP2004/050612
yl) phcnyl ] am no} - 4, 5- di hydn&- 2
H pyrazol o[ 4, 3- h] qui nazol i nc- 3-car boxyl ate Et hyl
2-{2-[(tort-butoxycarbonyl)am no] ethyl}-8-{
[ 4- (4- et hyl pi perazin-1-yl)-3-
(trifluoromethyl)phenyl]am no}-4,5-di hydro-2
H pyrazol o[ 4, 3- h] qui nazol i nc- 3- 30 car boxyl ate Et hyl
2- { 2vf {hvat gmmmsﬁfs@agjla)@m ney tesr-hwia}ﬂ§ 3{H) 131 (5, 6 H) 2.52 (5, 2
[ 3- chloro (4- et hyl pi perazi n- 1-y) enyl noy
- 4, SHY#3Y (a,0=2.0AHzy 2dD 3.2 (s, 2 H) 7.03 - 709 (m 6H)716 7.34 (m, 9 H) 7.93
[4, 37 g£§@|nazollne 3-car boxyl ate WD 2004/ 104007
pCT/ Erb B4/ 050612 152
Et hyEﬁryam-amuar-z-&-lfya-uﬂ-ﬁnmnﬁmambﬂwmwmmmﬂhuﬂlazolme-s-
5-di hydro-2 H - pyrazolo [4, 3-h] quip azoline-3-carb
oky| eArBORYIptRNR (400 MHz, DMSO-d6) S ppm 1.31 (s, 9H)

2. alhi S SN AL RO 1T 12 B Tl 6 6263 .2

21431;5336@,, =1.07 HA1p 19.614 (sJ5H) 7.0M- 78160, 6 H) 7.24 - 7.41 (m, 9 H) 8.14
Pﬁﬁ 12-[(tert-but oxycarbonyl )am nol et hyl | - 4, 4-di
meth ‘5-di hydro-2 Hpyrazolo [4, 3-h]

qui ngiplsi Eﬁlyssfaﬁilﬁm%ﬁ(ﬂﬁ}@roﬁ-ﬂﬂy azolo[4,3-h] umazollne-3-carboxylate
era2| n-1-yl)-phenyl am no

8- [ 4- mstMy (é)
r 20{29%0(&)&9({' 08 tbonyl ) ani no]j
ethyl }-4, i di methyl =4, 5-di hydro-1H pyrazolo [4,3 10

h] qui nazdl ijne-Z c gl e; Ethyl

8-anili H = ‘\(5 @ but oxycar bonyl ) ] th
-4, 4-di met hy N drog 2 —
H pyrazol o[ 4, 3- h| qui zoI ne- 3- car boxyl ate HStep 7

Et hyl 2-(3-am noprop 8-\ani | i no- 4, 5- di hydro- 2 H
H pyrazol o [ 4, 3- h] unu nazol i nc- 3-car boxyl at e
hydrochl ori de [ BO4- X00- MD4(C13)-DO 1] N | O OLN O NN

1 His® gHON B ReNdhyl Sbﬂ}lﬂh@)’-\i (&-fhtyl @%Edﬂ—)hﬁ{-pyra?olom 3-
crude of preV|ous step 6 Wwas di ssol ved |n 20
di oxklquinazeding 3 rrarbokylelel waF disselpedeingtdall. of didhiororgethangrand 5 mL of
unde 0 . e
SR, TGRS S0y YO AERA P gy s
amd tehfbvﬁﬂ g tio. Clle| reddhadw dsyredlisg divedtih divh{dB@mnéthanei sat dyashed with a

f oI | V\g%k%@g%%igﬁg%&é ﬁ}eé%gqngg a\}/fgr vggst ‘H’lgl(lj drlefi1 over NaySQy4 and the
solvent evaporated to dryness. By crystallization from diisopropyl ether 0.70 mg of the
title compound were obtained (80 % yield).

'H NMR (400 MHz, DMSO-ds) & ppm 1.17 (t, 3 H, J 7.07 Hz) 3.05-3.28 (2m, 4 H)

20 4.18 (g, 2 H,J 7.07 Hz) 6.83-7.63 (3m, 5 H) 8.31 (bs, 1 H)9.10 (m, 2 H).

According to the same method the following compounds were prepared:

Ethyl 8-{[4-(4-methylpiperazin-1-yl)-3-(trifluoromethyl)phenylJamino}-4,5-
dihydre-2 H-pyrazelo[4,3-h]quinazoline-3-carboxylate [B12-X00-M00(C00)-D01]
Ethyl 8-{[3-chloro-4-(4-mcthylpipcrazin-1-yl)phenyl]jamino}-4,5-dihydre-2  H-

25 pyrazolo[4,3-h]quinazoline-3-carboxyla-te [B13-X00-M00(C00)-DO01]

Ethyl 8-{[4-(4-mcthylpipcrazin-1-yl)phenyl]amino}-4,5-dihydro-2 H-pyrazolo[4,3-
h]quinazoline-3-carboxylate [B10-X00-M00(C00)-D01]



B 04 -XOO- M4 (C 12) -D O (

1 1H NMR (400 MHz, DMSO- d6 .3
woigo420887 (m 2 H 3.02 (m 2 H 3. 50 (m 2 HYCHEBX04/050612
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(m 3 H 829 25 (s, 1 H; B 12-X00 M4 (C 12)-DOL

B13- XOO- MD4( C12) - DOL WD 2004/ 104007 PCT/ EP2004/ 050612
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d TH[1,4]d
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500 mg of ethyl 8-anilino-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate
(1.5 mmol) were dissolved in 10 mL of dry dimethylformamide and 1.63 mL of 1 M
lithium tert-butoxide in tetrahydrofuran were added to the cooled solution. After 30
25  minutes under stirring at 0°C a solution of 432 mg of tert-butoxycarbonylaminopropyl
bromide in 8 mL of dry tetrahydrofuran were added dropwise. After a night at room

temperature the mixture was poured into a solution of NaH,PO4 and extracted with
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30  carboxylate
Ethyl 2-{2-[(tert-butoxycarbonyl)amino]ethyl}-8-{[3-chloro-4-(4-methylpiperazin-
1-yD)phenyl]amino}-4,5-dihydro-2 H-pyrazolo[4,3-h]quinazoline-3-carboxylate
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2 aru PO, 20H 3. mﬁ(ﬂﬁyi H§483 9q,0EL117, pem a3y, 9-1HH-50 (m, 2 H) 6.87 (1, 1
ﬁ [!dlazeplno ’ 1, 5] pyrazol o[ 4, 3- h] qui nazolin-7-0
e

1, E&ﬂhm‘g azllgl’rl)l?)ng'{ﬁ&%-!bmr?o %pyr gliérflﬁﬁ[&ﬁg}/qr‘todlﬂﬁhyl-4 5-dihydro-2
qui rﬁwlrmlo7[4,6dﬂq{1iaezblmw-maqulae,

o BYE L™ DR AC R fipler AR AR ity ™ MY btz tere-
7H [Butéhy@heroaipl)amio] etBy1}-U,Hdmysthyl, sxbmyam]lﬂbtisﬁamb[m-

7-one [ B1O- X00- I\/08] 111 NMVR (400 Mz, DMBO- d6) S ppm
10 3hlguinagpline-3carhoxldte: 7 13.02, 6.65, 6.55 Hz, 2

H)
2. 2%&?1 8 §niﬂ}m %ugz[(&%b&oggca?bﬁéd)&mm@ eﬂ%l}& &ﬁirﬁé’fhym 5-dihydro-
6 912 Hd)yram[é.@-hlgmn@zmneiﬁ &8'boxyla@=9. 02 Hz, 2 8 27

(M defd 2. 3‘btpgls 21(@1%1%@%@&5-&;@5%% 4 dlﬁg&‘@%]e Abyrazolo[4,3-

Zol |li]Quﬁaﬂﬂhﬁ:@mydrbOXﬂEﬁcdlydftﬂﬁH)riMBM(ﬂ)CMM(m2]—DN1] NN
C(I)EtHNN_C(I]\l /INNN HNNO.63 g (1.80 nmol f

et hyl :-anil/ - met hyl - 4, 5-di hydr o- | pEpyr az
25 h - cagboxyl ate were di kgolwe
n o et /ahydr of ur an/ et hanol / it e IR

pl Jo of | TThHi & hydr oxi de hydr A k

% &
and 0.19 g (4, 5341
gutlon was stirred at 60C for 1. 5§

wer e added. The go
hours. The m xture/was™ then cooled to room

tenperature and 1 HC added until neutral pH Wate

was added and thgyresulting precipitate col | ected™y CH
filtration (87%vyielsd). WO 2004/ 104007

BCT/ EP2004/ 050612 156 1H NMR (400 MHz, DMSO-d6) S p

2. 85I l(etqrud]ﬂot“p#e\h{zqs sipH) was, dissolvierl 1122®-I)n140ﬁiﬁox(as¢ aigl 8 H@L Of HCI1 37%

|6_|Z 98 é ! t 7 f{ég 8 h%ﬁrcs) éml%_% stlgm? at room t rature %he sdlveth ?vgs removed
in vacuo, the residue triturated with ethanol and the product collected by filtration (80 %
yield).

20 By working according to the above method, the following compounds were prepared:
B04-X00-M04(C12)-D01
B00-X00-M04(C12)-D01
"H NMR (400 MHz, DMSO-ds) § ppm 1.37 (t, 3 H, J 7.2 Hz) 2.85 (m, 2 H) 3.02 (m, 2
H) 3.50 (m, 2 H) 4.37 (q. 2 H, J 7.2 Hz) 4.84 (t, 2 H) 7.47 (mm, 1 H) 8.08 (m, 3 H) 8.29

25 (s, 1 H);

B12-X00-M04(C12)-D01
B13-X00-M04(C12)-D01



Hz, 211) 8.42 (s, 1 H 9.52 (s, 1 H 12.68 (s, 1 H By
wor ki ng according to the sane procedure the foll ow ng
W@ ovpouds were prepared: 5 BOO XOO MOQ( COL) - BORERTH04/050612
NVR (400 MFlz, DMVMSO d6) 8 pim 2.48 and 3.64 (2t, J
7.25 Hz, 4 H 3.84 (s, 3 H 8.04 (bs, 2 H 8.46 (bs,
1 H); B09- XOO- MOO (C03)-D02 1H NMR (400 MHz, DMSO- d6
Hz) 6.49 (m 1 H 7.07 (m 2 H 7.94 (bs, 1 H 8.30
(s, 1 10 H 9.35 (bs, 1 H; B09-XOO M4(C03)-D02 1H
NVR (400 MHz, DVMSO-d6) S ppm 0.80 (s, 9H) 1.62 (m
21- 1%10”-}(%61\([64(032}'9)0? 52 (m 4 H 3.13 (m 4 H 4.86
(M B133%x06-M64 7.13 (m 1 H 7.20 (m 1 H)
s, | H); 15 B1O XOO- MOQ( CO1) - D02

d6) 6 ppm1.89 (s, 3 H 2.74 (m
(ZSmH) g %ntxg- -(i qgﬂmgpr%gy]()b Sé_%lily%o-lﬁ-pyrazoligﬂ g-hﬁqumazolme-?;-

Blosca)(ﬁym@(h maiemtbomm@:mimlwsc} d6) 8 ppm
209&% :%283 m ‘ét, 2 H 4.33 (s, 20
3 |_|)E 2 ( -aznlpy-ZﬂSgg[nlpﬁprogyh-ﬂ dg)get{;gl 4,5- gll’ydgo-gﬂ-pyrazolo[4,3-

(S ﬂ1 El;na ﬁ%%ﬁ%@éﬁ é&@n éé‘l?éﬁ\ﬁgé éé&é&’g% DO1;

) Fayl (m 42+€l)-amlﬁ®l(opyl)-3-[%(Mnﬁhyl(pmemlﬂ)l-Yl)-rﬁeléyiammﬂ-4 4-

30 H) Tﬂﬁfﬁ)ﬁ%’g@ %@X%iﬁm[% 3@;29 e 2 (%B%te ﬁy&rochlorlde

DNS(BﬂﬁKOB-W(C23 of;t, 2 2.97 (t, 2 H 3.70 (s, 3
7.51 67(m 214)8.56(s, 1H) 12. 81(bs, 1

b5 ks Noo e B@Z&E'%mm%ropxa(s bhelbyei-aBjydoe-§Ppyrazolols, 3

2. 92h]ﬁhma%oﬁﬂrf{ﬁc%o&glate?nyﬁ}om&?ﬂe(ﬁo4 )%O(HMO@&@@)-@M 3

s Ethm) 12. 83- Iblslo-21:(3I-BmmBetllym4X@1jmﬂhyl(4§5-ﬂB)ydD)-@H-mazolo[4 3-

éﬁséﬂléi 3‘*3@3 e rile Wi rhn ot XN RCH 0

(BraihloethyBi8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-4,4-dimethyl-

(S E{%. Al;r(%g'g-]!ﬁ—g) glé)gi] 3?-53 e 47&@33 %oﬁ&é&ﬁ@rg@@&ﬁe B10-X00-

8 aan9em25 Dt hy! -
phe 5-di hydro I H- pyrazol 0 ui nazol i ne- 3-
car bésba}n de [ $enilixo3-Opopineathy -dlme hyl-4,5-dihydro-1H-pyrazolo[4,3-
20  h]quinazeline-3-carboxylate hydrochloride B04-X00-M09(C12)-D01.
Step 8. 2-anilino-5,6,8,9,10,11-hexahydro-7H-[1,4]diazepino[1',2':1,5]pyrazolo[4,3-

h]quinazolin-7-one [B04-X00-M06]
N ’
AL ¢ D0 g
\ N
NN I NN

N—,\% 8 NN JH

H,N
185 mg (043 mmol) of ethyl 2-(3-aminopropyl)-8-anilino-4,5-dihydro-2 H-

25  pyrazolo[4,3-h]quinazoline-3-carboxylate hydrochloride were dissolved in 10 mL of

methanol and 400 mg of cesium carbonate were added. After 3 hours under stirring at
room temperature the solvent was removed at reduced pressure. Water was then added

to the residue and the solid collected by filtration and washed with water and acetone to

give 100 mg (70% yield) of the title compound.



NNCOONNN/ /I HN-NHNNNH 6 45 ng (0.14

mmol ) of

wW@2@nitb400m- | - met hyl - 4, 5- di hydr o-| H pyr azol o[ 4, BeTEPROD41650612
zoline- 3-carboxylic acid were dissolved in 7 nL of

di met hyl f ormam de and 145.6 ng (0.28 1o mmol) of
(benzotriazol -1-yloxy)tripyrrolidi nophosphoni um

hexaf | uor ophosphate (PyBOP); 0.12 nL (0.70 nmol) of

N, N-di i sopropyl -N-ethyl am ne and 0.08 nL (0.70 mmol)

of aniline were then added. After 6 hours the sol vent

was FERRKEo0 VA f@ﬁ&%ﬁ 3 tzLﬁSggﬁ%@* 1488 ¥65.1%.55 Hz, 2 H) 2.88 (m,

di chl or omet hane an Thé or’ganic
| ayed H)A21 (grf e8P0 He,y HNAIGM/ 6.1@ Hzy 2 pD) 698 €t Jt7c32 Hz, 1H)7.28(dd,J

(boB35 2 - BRRkES (i b%ﬁ%éfo@?%ﬁp%ﬁ% 391 02

2 HE3 8y (m 2 H) 4 43 (s 3 H) 6 97-7.85 (6m 10H)
845( 1H , o H). By wor ki ng
ahal By®iogine @%‘@Tdﬂl‘cﬂ tpélws W@tb@é ﬁlrfofeﬂa\gmaép@pwnép aae@cprepared

Tablg aé%lllng %& lg%%g@rﬁz%ﬂ '2_|Z|__|l g%%z%g)%?glﬂi?mnazolmJ (8H)-
J=7. && [BP4-XO0HY03] 97 (t, J=7. 68 Hz,2H) 4.31 (s, 3 H)

C. il W Vi viobh § b on a3 Lo 2@548?1?@ 21) 653
1D|l\_|/5?}&]§61 Iit)éﬂ 25@141?‘1%5 b@@ﬁq?_lg 8@@grn11'll{f)\|&’89@qu?"d‘glg

H) 20 @emet Vpiiierare g Bl)(trylmow YDpherkismiing)- 6,9910-

o ptebhyraghraryyd s shhoiforbs, higiyafuits7(fEome 15, 2-x00-os

1H 9245;5 mlmammm@l PERAGEL-y IRy Habde 5400104z
oy ehabydeaRy ety Al siPmAvlol bl dghazgtin 7 () one gt x00-Mos]

Em i—{lg)(47mgt3y erﬂznﬂ-l%l)ﬂnen?l]dﬂm%}-ﬁ% 9k, 1 H 871

WO 2004/ 104007
HCT/ Ehz@mmmmll'@sgﬁmmL quimazokinG(SH)-ageEB10-X00-MO05]

b
R A b

Hz Qnel-ﬂBOBI)XODMBSId J75Hz 2 H 8.44 (s, 1 H 9.55

e R o RS TR D b R 0 5 PSR . 2 )

J 8.980 - 1.68 dmHZH) 4.0b) 4.42 (m, 2 H) 6.48 (s, 2 H) 8.15 (s, 1 H) 8.21 - 8.32 (m, 1 H);

20 2-aminoe-5,6,8,9,10,11-hexahydro-7H-[1,4]diazepino[1',2':1,5]pyrazolo[4,3-
h]quinazolin-7-one[B00-X00-M06]
"H NMR (400 MHz, DMSO-ds) 8 ppm 2.18 (ddd, ./ 13.02, 6.65, 6.55 Hz, 2 H) 2.74 (m,
2H)2.92 (m,2H)3.21 (q,J5.89 Hz, 2 H) 4.50 (t, J6.77 Hz, 2 H) 6.48 (m, 2 H) 8.17
(s, 1 H) 8.23 (m, 1 H);

25  2-{[4-(4-methylpiperazin-1-yl)-3~(triflnoromethyl)phenyl]amine}-5,6,8,9,10,11-
hexahydro-7H-[1,4]diazepino[1',2':1,5]pyrazolo[4,3-h]quinazolin-7-one[B 12-X00-
M06]
2-{[3-chloro-4-(4-methylpipcrazin-1-yl)phenyl}jamine}-5,6,8,9,10,11-hcxahydro-7H-
[1,4]diazepino[1',2':1,5]pyrazolo[4,3-h]quinazolin-7-one [B13-X00-M06]

30 2-{[4-(4-mcthylpipcrazin-1-yl)phenyl]amine}-5,6,8,9,10,11-hcxahydro-7H-
[1,4]diazepino[1',2':1,5]pyrazolo[4,3-h]quinazolin-7-one [B10-X00-M06]



3.00 (t, J 7.74 Hz, 2 H 3.07 (t, J 6.58 Hz, 2 H 4.3

6 (s, 3 H 6.97 (ft, J 7.32, 1.10 Hz, 1 H) 7.31 (dd,
wWQ2@4474007. 50 Hz, 2 H) 7.72 (dd, J 8.54, 0. 98PEwEPRD0IAN50612

8.09 (t, J 6.16 Hz, 1 8.425s, 1 H 9.52 (s, |

BO4- X00- MOO( COL) - D12 1H NWR (400 MHz, DWVSO-d6) S ppm

2.83 (m 2H 3.01 (m 2H 3.28 (s, 3 H 3.43 (m 4

H 4.36 (s, 3 H 6.98 (m 1H 7.31 (dd, J 8.41, 7.44

Hz,2H)7.72(dd,J866 0.98 Hz, 2 H 7.99 (t, J

5.49 Hz, 1 H) 8.42 (s, 1 H 952(31

BO4- %Qﬂmw@ ld-iNgat £ -
B0 éﬁ% %ﬁ%bt 1—39]n1] Mlﬁ ¥aa (m gﬁ&l {rﬁ’ﬂ-’i’&qumazohn
H) 21(8H3-ome | 0§0¢4}V10&; 36 (s 3 H 697(m 1 H 7.31

EEhm% @dﬁﬁ&l&lfs &H?gngyéﬂ' E?ra}iﬁm[lz,zt_:Ii,S?pﬂgzo%[m?-]

BO4 - 1qOinkBCCHEH) Bhé [BOM-KRRMET) Mz, DVBO d6) 6 ppm

(i 21y e RO P asin D rmhonyiamip ol - imetiph 5901
g ggtr dr‘gpylrazlﬁo[ﬁ'?zﬂ 5];;?&01%?4#41]%&11@01&-7%@1 -6k @10 -X00-MO07]
114) H §MR (40§ Mz, mMS&eIa) MDwn GGB)(s,B18) .28 &WHMGU (‘M—|£r H) 2.92

DNS%‘S?P% O 365md B) 4 1 Bl b of Qo bt Tl 753 @

J 7ﬁ%dﬂﬂ%leH)S?&@Q;gﬂ)Sd?@,DSDBMZ(Q,I%) HZ 32 (m 3
7. 55
1@')8 %re?’é“"riaw@ggbé' §’|81)991<091f('%e nfalydsp7Hx00- MDO( CO1) - D16

1H P{W’]_glﬂgéi’éﬂgdﬁ 2 %logt ﬁﬁmugna%ﬂln(mon% [13%0 3(0%/108];
(dd 2-gni laomﬁ-dl@mswl -psnimby Id)cﬂH-J 3 17 1 83 Hz,

S il o
é 242-[@(4-ﬁeiéigld:ﬁl)l(ﬂfazﬁml-yggll)eny&xﬁﬂﬁ|]éj\l g/-Rdﬁn&hglﬂ-S,BLZ),lﬂ;lllhbcntahydro-
' él%-i} 4@1%}“@ _ZNEng]y q%oi@%é@ﬁqﬁwz@%ogygl’ocwo -MO8]

2
H) 3%@1}%%6017\/{%1510156 d%ﬁsﬁgnl%sz%smﬁﬁs&ﬂa ﬁlﬁz 6:6326.55 Hz, 2

2 H)HBQ B(s¢ 3D 2871, 8 1H)2. Pdm, 2 H)3.07. (58 4(),3.21 (g, J 5.89 Hz 2 H) 4.50

B00- 4593;%%%%6 Gy JW 4499 s - %diﬁng 2?_8111 1 H) 8.34

@ATIPR12s, 12)H) 2.76 (d, J=4.76 Hz,
oz(m J 7.56, 7.56 Hz,
24914)3 55(s, 2H) 5. 50- 5. 62( m 1HEZamRleS0O1) 7. 19-

8-anilino-1-methyl-4,5-dihydro-1H-pyrazolo{4,3-h]quinazoline-3-carboxylic acid
[B04-X00-M00(C01)-D02]

: J\ // COOEt"'_”©\
N-N

0.63 g (1.80 mmol) of ethyl 8-anilino-1l-methyl-4,5-dihydro-1H-pyrazolo[4,3-
25  hlquinazoline-3-carboxylate were dissolved in 100 mL of a mixture
tetrahydrofuran/methanol/water 8/1/1 and 0.19 g (4,53 mmol) of lithium hydroxide
hydrate were added. The solution was stirred at 60°C for 1.5 hours. The mixture was

/ COOH
N

then cooled to room temperature and 1 N HC] added until neutral pH. Water was added
and the resulting precipitate collected by filtration (87% yield).



7.39 m5H 7.93-8.04 ml| 8.17 s,| BO0O-X00-MO(CQOL) - D18

1H NVR (400 MHz DVMSO-d6) 6 ppm 2.79 (m 2 3.03 WO
wWQQO®4/10404007 PCT/ EP2004/ 050612 159 (m 2H) 4.BOr/ER2004/050612

3H) 6.61 (bs,2H)7.18(m 11j36/. 87

(m1H) 8.18(m 1H)8.22(m 1H) 8. 37(m 1H)9.46 s, 1

BO4- XOO- MOO( COL) - D27 B04- XOO- MD4( CQL) - D27

BO4- XOO- MOO( C21) - D09 1H NWR (400 MHz, DWVSO-d6) S ppm

1.93 (d, J=9.76

Hz, 2H) 2. 00- 2. 10(m 2H) 2. 13-2.28(m 211)2.81 (t, J=7.44

Hz, v Y
R T e T o ST

(m H) P8 &iLoDT. 35,71 OOHEM Hl:z 3y dd; J6R47, 4, 503&3 208) 7.72 (dd J 8.60, 0.91

b0 B3 b0 TS NIRAE M. B o) s ppm

(2 85By Zﬂoglé écgardﬁ}ih gtg (1] saﬁ?j)}oo%dlg? the(follov;mgb corélpc%uzndg (\;vgre prepared:
S :

mel’éP’“'aX.“@éWM%&) Wég] 18 (m 1 H) 8 42 (s, 1 14)

9.52

22k S D iy 105

J=7. 664 fis, 2H)B|)462b5851-1)d J=4.39 Hz, 3 H) 2.94-3.07

(meﬁ%&t’gl‘ﬁ“@%@ o 2 H)43321(gd 3 iollaggngd ?

J=9. 'IPNNMR (40NHZ, 15USO 8.49 HZHZ’G'))HB A
J467W|H83751H8d64{1c]>ﬂsl (5205 196 (bs, 1 ) 8.30 (5, 1

B)lo 3o EBY) - D09 1H NWR (400 |sz DI\/SO d6) S ppm

491%%{8? MQ&@S&)@m 2H)3.10(m 2H) 4.34 (s, 3 I H

4 44 H NMR (480 MH£DHMSOH)) Spia 0(89, (s, D19, 102 (g, 2 E) 6 (s, 3 H) 2.52 (m,

; 324 {—I?é l%ﬁq, gﬁgg%@t gl)g)ﬁrﬁz(m7i }bd7 B3 (§n,|15H‘) 7.20 gm, 'H)841 (s, 1H)

B10- ymgyop )-D21 1H NMR (400 MHz, DMBO-d6) 6 ppm
227;0 2.80 (t, 2 H), 2.99 (t, 2 H), 3.09
(503 B1-Kp0-M Q(ﬂiﬂnﬂ)ﬂm , 4.34 (s, 3 H), 4.40 (d, 2

, 53?{13%%9%@ Mé ey 158503 724 2 ) 35w, 21430
X698 () 71321(?m121H)I|8’B3((§QOHj\0-t18 EVEAE) S ppm
2 t, 2 H, 2.99 (t, ,309
(bs Biﬁ’#ﬁ“’”—?‘@ﬁ?l&ﬂ’% H, 3.74, (s, 3 I—I) . 4.33 (d+s,
5 Hig R0 4ob MHz, BMSB:BPs bfin 22980, 4 1)2%3 (m 5 H)2.97 (t, 2 H) 4.33 (s,
20 3°H)7.02 (m, 2 H)7.61 (m, 2 H) 838 (s, 1 H) 9.39 (s, 1 H);
B09-X00-M00(C01)-D02
"H NMR (400 MHz, DMSO-d) § ppm 2.81 (m, 5 H) 2.93 (t, 2 H) 3.09 (m, 4 H) 3.71
(m, 4 H) 4.32 (s, 3 H) 6.64 (m, 1 H) 7.17 (m, 1 H) 7.29 (m, 2 H) 8.38 (s, 1 H) 9.42 (s, 1
H) 10.33 (s, 1 H);
25 B04-X04-M00(C01)-D02
"H NMR (400 MHz, DMSO-dg) 8 ppm 2.89 (t, 2 H) 2.97 (t, 2 H) 3.70 (s, 3 H) 7.51 (m,
3 H) 7.67 (m, 2 H) 8.56 (s, 1 H) 12.81 (bs, 1 H);
B05-X06-M00(C01)-D02
'H NMR (400 MHz, DMSO-dg) 8 ppm 2.92 (t, 2 H) 2.97 (t, 2 H) 4.23 (s, 2 H) 4.26 (s, 3
30 H)7.23 (m, 1 H)7.32 (m, 2 H) 7.36 (m, 2 H) 8.65 (s, 1 H) 12.82 (bs, 1 H);
B10-X00-M04(C15)-D02



(d, 2H,8.35 s, H), 8.t,1H.,9.26 s, 1H.

B10- XOO MDO( COL) - D23 1H NVR (400 MHz, DMSO-d6) S ppm
wWQ2@4/109973 H), 2.52 (m 4 H), 2.80 (t, 2 H),PCr/BR2004/050612

2 H, 3.09 (bs, 4 H), 4.35157(s, 3 14), 4.50 (d, 2 H),

6.93 (d, 2 H, 7.55 (m 4 H, 7.69 d, 2H 8.35

s,1H 8.87 t,111,9.26 s,| B10- XOO MDO( COL) - D24 1H NMVR

(400 MHz, DMSO-d6) S ppm 1.50 (d, 3 H), 2.24 (s, 3

H, 2.47 (m 4 H, 2.78 (t, 2 H, 2.96 (t, 2 H, 3.08

(m 4H, 4.35 (s, 3 H, 515 (m 1 H, 6.91 (d, 2 H),

Z 24HI(HOIIR @mMIz?DK@s@ds) Szp}h'hil 56(14125 y0.89 () 2 Hj 393 (b4 H) 3.33
B10 (m@fﬂtﬁcﬁ(l@g?) E%ZS @AZW %94@@ 3M1l)z7 4@ db7-65(m 2 H) 7.67 (s, 1

? P30 AR AT e o0 o562 100

(m2H)7 38(m2H)7 94(s, 1H) SEsdsple51H) 9. 12(s, 1

i ety Dhepyt LS S M Ryearp it S ol -

H)  4adboxatnidel[Bi4 )400457’100(13015’@2@ 6.93 (d,2H)7.07(m

1H) 7. 14(m 11 1) 7. 18(
H 7. 37( 8 35(m 1H) 8. 79(t@2d9}/ ‘!® H)
B10- XQ0{ Ml)( - "H NVR (400 Mz, g

2.95 (m NCE&M B CO@HH§ 4.43 (d, ;%?* -
6.25 (dd, JJé 17, M85 Hz, 1 H) 6.40 (dd; J=3 23,N N

1.89 Hz, 1 H) 6.94 (d, J=9.02 Hz, 2 H 7.56 (d,
J=9.02 Hz, 2 H 7.57 (dd, J=1.83, 0.85 Hz, 1 H) 8.3

(s, 1 H 852 (t, .6.16 Hz, 1 9.29 (s, 1 B
10- @gﬂ@ﬁ%@l@%@ 8-aiIAYR @ Ablin JaNSR19RYaz810f5th quinazoline-

2 26
m qu;Q)r‘Qoxgbg acid hyeze gisselverips? od¢ af dmethyd@rmamide and 145.6 mg (0.28

qg)ﬂélg 3 36@ H@é%gﬂ% b@’%@%éﬁﬁoﬁhﬁﬁ&&?%ao Rﬁ&aﬁéotophosphate
DI\/S yIB;DP)s (pirmP.. (860 (rsmol} oF N, 12-diidoprppl-Naethly] #nif8atd 0.08 mL (0.70
1 |—|)m‘§°]@ 5?% giﬁn;%vpﬁe t%etgég%ﬁ] Aﬁgl]_ﬁ hqurg%l s&lvegmv% reainoxé(pthe residue

(M WasHkdidsohfbd (with dichibrotnelithnt Snd Wadldd wWiak Gatel. The orBardd layer was
BLO- XOO- MDO( CO1) - D61, ' H NVR (400 M,

E)Nsdn@g)ovgr N2 and) eyaporatedfp dryrpeps. The product crystallized from methanol
15 (60% yield).
'H NMR (400 MHz, DMSO-ds) & ppm: 2.88 (m, 2 H) 3.07 (m, 2 H) 4.43 (s, 3 H,)
6.97-7.85 (6m, 10H) 8.45 (s, 1 H) 9.55 (s, 1 H) 10.09 (s, 1 H).
By working analogously the following compounds were prepared:
Table XITI

B04-X00-M00(CO1)-D04 | 'H NMR (400 MHz, DMSO-dg) § ppm 2.72 (d, J/=4.76
Hz, 3 H) 2.79 (t, J=7.68 Hz, 2 H) 2.97 (t, /~7.68 Hz, 2 H)
4.31 (s, 3 H) 6.94 (t, /=7.38 Hz, 1 H) 7.21 - 7.32 (m, 2 H)
7.68 (d, J=7.56 Hz, 2 H) 8.06 (q, /=435 Hz, 1 H) 8.38 (s,
1 1) 9.48 (s, 1 H)

B04-X00-M00(C01)-D08 | "H NMR (400 MHz, DMSO-ds) § ppm 1.89 (m, 4 H) 2.83
(m, 2 H) 2.94 (m, 2 H) 3.49 (1, J 6.77 Hz, 2 H) 3.83 (1, J
6.58 Hz, 2 H) 4.34 (s, 3 H) 6.97 (t, J 7.32 Hz, 1 H) 7.31
(dd, J 8.29, 7.56 Hz, 2 H) 7.73 (d, J 7.44 Hz, 2 H) 8.42 (s,
1H)9.51 (s, 1 H)

B04-X00-M00(C01)-D09 | 'H NMR (400 MHz, DMSO-ds) & ppm 2.65 (m, 2 H) 3.01
(m, 2 H) 4.36 (s, 3 H) 4.43 (d, J 6.34 Hz, 2 H) 6.97 (¢, J
7.32 Hz, 1 H) 7.31 (m, 7 H) 7.72 (d, J 7.5 Hz, 2 H) 8.42
(5,1 ) 8.71 (1, J 6.4 Hz, 1 H)9.52 (s, 1 H)




(s, 3H)2. 78(t, 2H) 2. 96(t, 2H) 3. 09( m 4H) 4. 35(s, 3

H 5.15

(m 1H 6.93 (d, 2 H 7.24 (m 114) 7.33 (m 2
wazgo#1edm 2H) 7. 52(d, 2H) 8. 34('s, 1H) 8. 42(d, 1H) BCRBEPB04/050612
10- XOO- MOO( COL) - D50 ' H NVR1$4400 MHz, DWVSO-d6) 8 ppm

2.25 (s, 3 H 2.52 (m 4 H) 2.80 (t, 2 H 2.99 (t, 2
H 3.08 (m 4 H 3.60 (s,

3H) 4. 32(s, 3H) 4. 39(d, 2H) 5. 89(m 1H) 5. 97(m 1

H) 6. 64(m I H) 6.92(d, 2H.) 7. 52(d, 2H) 8. 26(t, 1H)  8.35 (s,

114) 9.25 (s,

1 H B 10- XO0- MOO( COL) - D44 ' H NMR (400
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3H)
8.5

BGZIVR@O %00(?0901610? 7
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1;18@ M&@d J805 719Hz 2 H)

5(%(1&4)737@5@;2 HMp.07¢t, 76.58,Hz, 2 H) 4.36 (s, 3
TEINROT 600 N3%;, 1. VB 16l 78 Ipoidy J 8.47, 7.50
Hz, 2 H) 7.72 (dd, J 8.54, 0.98 Hz, 2 H) 8.09 (t, J 6.16
) BHBUNEH)B) 742 (s, 1 H)

DMS

PR X30-MUREDD-091 t
PH) 7. 25(m 1H)7 33(1
8.34 m1H 9.26 m 1H

111')1@«[&&60 761) [B0-dg) § 2.83 (m, 2 H) 3.01
n(l%Fb Iﬁyhm 31?1) 6.98 (m,

O d6) 8 ppm 2. 27 (s,
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;%p fl(%% );3 24 (mB
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EP2004/ 050612 161
D Miz, DMVSO d6) 5pp S’ﬂ;%@ ) 9.52 (s, 1
4 0 lﬁ g4 hr g 1.
iRtk Cp R | Tri3RE @&Mé% 42) Sppp] 16 (m, 6 H) 1.83
7%;3 (de\éz Qj) 8. 27(r&m 3D 583 (@, 2 0@(@4&2%5@ 8 H)
6 (s, 1 B10- xoo MDO( SE)E.34H) 697 im 730 6m, 7.72 (dd, J 8.54,

098Hz, 2 BPp8.09 (1, J616Hz 1H)843 (s, 1 H) 9.53
2+ 3D09(m 4H) 4. 34(s,

ABBOKO)-NH)BECOB-DH 21
118.35 s,1H 8.81 t, 1
L X00- MDO(CO ) - D41 11
0 (t, J=7.32 Hz, 3
> (m 4 H 2.77

23994 :

i A NMR 1GHI0 MEZ, BR(S0-35) 3. fpdh 1.54 (m, 4 H) 1.70
Pdn922§1n851-ﬁh,21{)283(m 2 H) 3.0 (m, 2 H) 421
4mNVR) 443Qs, 6 VRO %) 192, AR 7.31 (dd, J
g0l KH(zmzH% 3 @, 2746317, 3HP8.42 (5, 1 D)

R 140 [SO-ds) 6 ppm 2.65 (s, 3 H) 2.83
(m, 2 H) 3.01 (m, 2 H) 3.06 (m, 8 H) 4.42 (s, 3 H) 6.75
(m, 1 H) 6.99 (,J 7.32 Hz, 1 H) 7.20 (t, J 8.05 Hz, 1 H)
7.32 (m, 3 H) 7.55 (bs, 1 H) 7.72 (dd, J 8.66, 0.98 Hz, 2
H) 8.45(s, 1 H) 9.55 (5, 1 H) 9.91 (s, 1 H)

B04-X00-M00(C01)-D16

'H NMR (400 MHz, DMSO-de) & ppm 2.84 (m, 2 H) 3.01
(m, 2 H) 4.35 (s, 3 H) 4.43 (d, J 6.10 Hz, 2 H) 6.25 (dd, J
3.17,0.85 Hz, 1 H) 6.40 (dd, J 3.17, 1.83 Hz, 1 H) 6.97
(m, 1 H) 7.31 (dd, J 8.54, 7.44 Hz, 2 H) 7.57 (dd, J 1.83,
0.85 Hz, 1 H) 7.72 (dd, J 8.60, 1.04 Hz, 2 H) 8.42 (s, 1 H)
8.54 (1, J6.04 Hz, 1 H) 9.52 (s, 1 H)

B04-X00-M00(C01)-D17

"H NMR (400 MHz, DMSO-ds) & ppm 1.7 (m, 2 H) 2.83
(m, 2 H) 3.01 (m, 2 H) 3.2-3.7 (m, 12 H) 4.35 (s, 3 H)
6.98 (m, 1 H) 7.32 (dd, J 8.54, 7.44 Hz, 2 H) 7.72 (dd, J
8.54, 0.98 Hz, 2 H) 8.38 (m, 1 H) 8.42 (s, 1 H) 9.52 (s, 1
H)

B00-X00-M00(C21)-D04]

1 NMR (400 MHz, DMSO-d¢) & ppm 1.94 (d, J=10.73
Hz, 2 H) 2.11 - 2.31 (m, 4 H) 2.70 (t, J/=7.93 Hz, 2 H)
2.76 (d, J=4.76 Hz, 3 H) 2.86 - 3.02 (m, J=7.56, 7.56 Hz,
4T)3.55 (s, 2 H) 5.50 - 5.62 (m, 1 H) 6.51 (s, 2 H) 7.19 -
7.39 (m, 5 H) 7.93 - 8.04 (m, 1 H) 8.17 (s, 1 H)

B00-X00-M00(C01)-D18

"H NMR (400 MHz, DMSO-ds) & ppm 2.79 (m, 2 H) 3.03




(td,
7.23
wQ@284/104997 J=9.02 Hz, 2 H) 8.34 (s,
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3 H 516 (m
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19.25 s,|

2.78 (t,2H) 2.95(m 4H) 3. 08 (m 4H) 3. 59
4.37 (s,
7.33 (m 2 H
8.40 (d,

1 H 6.91 (d, J=9.15 Hz
J=7.50 Hz, 2 H 7.42 (m 2 H)
1 H) 8. 41 PdI/EP2004/050612

15810- X00- MDO( C01) - D54 11-T
3 H 2.52 (m

(m 4 H
(m 1H
7.53 (d, 2 H 8.34 s,lI

, 2 H

S,

1H) 6. 92(d, 2H) 7. 24
2 H)

B10- X00- MDO( COL) - D67 1H NMR (400

DVEO-d6) 8 ppm 2. 4
4 H 2.80 (t, .7.68
2H)3 08(m4I\/B 66(s 3

) 2

i

M(séﬂ? 61 %bs SHYY.18-( 1 H) 7.87
3%&) 2 175)68837(1;1,1}1)946

P A A

691 (d—F=9-15 t# —2 H ——
J=5.97 Hz, 1 . 8.35

Eo&}@@-MOA(CBlpDZ@O

nom?2. 25 (s,

NDO( C01)- D49 IH NVR (400 M,
’2!—!\7'%1 (mAI—I\?RCL(t

394 HQ,O -MOGE2 B)-B0P ( |,
1H)4.33 (s, 3 H 4.9
02 Hz, 2 H) 6.96 (d
J=3.41, 1.10 Hz, 1
7.53 (d, J 9. 15' Hz
22 Hz, 1 H 9.25 (
NVR (400 Mz, DVEO: @

)

"HJNEVIRG 4082V Hz, BMS@3-dgigd ppm 1.93 (d, J=9.76
8{2(, @ 2@ 2210Hm,2H152.93 - 228 (m, 2 H) 2.81 (1,
J=734 51208 H)2.888dHE1 1 D2H)z, 7 H)B.00 (1, J~7.62
H), 27HB3.5( dsl,2 PI) 3.406, 4.30 28, JA26.46 Hz, 2 H)
5.8 H).68135 K56.99 - Hhogs?ﬂs B 7.61 (d, J=8.66
Hz, 2 ). @s01¥?%6‘@@( 16194 1) 9.44 (s, 1

S(m 4H)3.01
1H) 731
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1. 9.27 (s, 1 B

8 Hz, 6H)=41.89Hezs? HIA)8. (87418 663z, B)H) 433 (s, 3 H)
Hz, 2 H)6.99. @905 Bz, B H)7.6@(d 1R9.G2 H, 2 H) 8.08 (g,

womgz DMD-49) 8 gopphTs (d, J=4.76
2.81 (1, J768Hz 2 285(d J=4.39 Hz, 3

S{JBZ%(rﬁWl@,%IB 3.5 325m, 2 H) 3.51 (4,

184 50 Br\D &) @3%)(s,353) 9.40 NVRH) 4036 (s, 1 H)

BIVEO03E00 @oppnosl
4 H 2.78 (t, 2 H)
1/ 104007 PCT/ EP2004/

OH(NMR 450 M2 DMES-dsPs hm 2.5, 3 H) 2.55
3 tz 8()2(%115")2 ) 990(# 2'93.10 (m, 2 1) 4.34

J 6.34 Hz, 2 H) 6.92 (d, J9.02 Hz, 2 H)
7.5 (m 1 H) 7.32 (m, 4 H) 7.72 (d, J 7.5 Hz, 2 H) 8.35
(s, 1 H) 8.69 (t, J6.4 Hz, 1 H)9.26 (s, 1 H)

=3

B10-X00-M00(C01)-D21

" NMR (400 MHz, DMSO-ds) & ppm 2.27 (s, 3 H), 2.80
(t, 2 H), 2.9 (t, 2 H), 3.09 (bs, 4 H), 3.34 (m, 4 H), 4.34
(s, 3 H), 440 (d, 2 H), 6.93 (d, 2 H), 7.15 (¢, 2 H), 7.37.(4,
2 H), 7.53 (d, 2 H), 8.35 (s, 1 H), 8.74 (¢, 1 H), 9.26 (5, 1
H).

B10-X00-M00(C01)-D22

"H NMR (400 MHz, DMSO-ds) 5 ppm 2.27 (s, 3 H), 2.80
(t, 2 H), 2.99 (t, 2 H), 3.09 (bs, 4 H), 3.34 (m, 4 H), 3.74,
(s, 3 H), 4.33 (d+s, 5 H), 6.90 (t, 4 H), 7.25 (d, 2 H), 7.53
(d, 2 H), 8.35 (s, 1 H), 8.60 (t, 1 H), 9.26 (s, 1 H).

B10-X00-M00(C01)-D23

'H NMR (400 MHz, DMSO-ds) & ppm 2.27 (s, 3 H), 2.52
(m, 4 H), 2.80 (t, 2 H), 2.99 (t, 2 H), 3.09 (bs, 4 H), 435
(s, 3 H), 4.50 (d, 2 H), 6.93 (d, 2 H), 7.55 (m, 4 H), 7.69
(d, 2 H), 8.35 (s, 1 H), 8.87 (1, 1 H), 9.26 (s, 1 H).

B10-X00-M00(C01)-D24

" NMR (400 MHz, DMSO-dg) & ppm 1.50 (d, 3 H), 2.24
(s, 3 H), 2.47 (m, 4 H), 2.78 (¢, 2 H), 2.96 (t, 2 H), 3.08
(m, 4 H), 4.35 (5, 3 H), 5.15 (m, 1 H), 6.91 (d, 2 H), 7.24
(m, 1 H), 7.33 (t, 2 H), 7.42 (m, 2 H), 7.53 (d, 2 H), 8.34
(s, 1 H), 8.43 (d, 1 H), 9.25 (s, 1 H).

B10-X00-M00(C19)-D04

'H NMR (400 MHz, DMSO-ds) & ppm 2.23 (s, 3 H) 2.24




414) 4.37 (s, 3 H) 5.13 (m 11-1) 6.93 (d, 2 H) 7.41
(d,2 H 7.53(d, 2 H 835(s, 1 H 851 (m 2 H
W@286/1¢097 1 H) 9. 26 B10- X00- MDO( CO1) - D52 114 MNMREP10H050612
MHz, DMBO-d6) 8 ppm 1.72 (460 6 H) 2. 26
(s,314)2.50(m 4 H 2.79 (t,2H2.92(t, 2H) 3. 10(m
414) 4.38(s, 3H) 6. 94(d, 2H) 7. 22(m 1H) 7. 34(m 2 H) 7.43
(m214) 7.54 (d,2H)7.81(s, 1H) 8.36(s, 1H) 9.28 (s, 1H)
B10- X00- MDO( COL) - D57 114 NVR (400 MHz, DMBO-d6) S ppm
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6.80 (dd, J=7.93, 1/3D 7 (m 1H) %536, BDSﬁéﬁnsa)H)SW(t 1H)
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B10-X00-M00(C01)-D50 lH NMR (400 MHz, DMSO-ds) 8 ppm 2.25 (s, 3 H) 2.52
(m, 4 H) 2.80 (t, 2 H) 2.99 (t, 2 H) 3.08 (m, 4 H) 3.60 (s,
3 H) 4.32 (s, 3 H) 4.39 (d, 2 H) 5.89 (m, 1 H) 5.97 (m, 1
H) 6.64 (m, 1 H) 6.92 (d, 2 H) 7.52 (d, 2 H) 8.26 (t, 1 H)
8.35(s, 1 ) 9.25 (s, 1 H)

B10-X00-MO00(C01)-D44 | "H NMR (400 MHz, DMSO-ds) 8 ppm 2.26 (s, 3 H) 2.49
(m, 4 H) 2.82 (t, 2 H) 3.01 (t, 2 H) 3.10 (m, 4 H) 4.38 (s,
3 H) 4.46 (d, 2 H) 6.94 (d, 2 H) 7.33 (d, 2 H) 7.55 (d, 2
H) 8.37 (s, 1 H)8.52 (d, 2 ) 8.88 (t, 1 H) 9.29 (s, 1 H)

B10-X00-M00(C01)-D45 | "H NMR (400 MHz, DMSO-d¢) & ppm 2.27 (s, 3 H) 2.80
(t, 2 H) 2.99 (t, 2 H) 3.09 (m, 4 H) 4.34 (s, 3 H) 4.44 (d, 2
H) 6.93 (d, 2 H) 7.38 (m, 1 F) 7.53 (d, 2 H) 7.72 (m, 1 H)
8.35 (s, 1 H) 8.46 (m, 1 H) 8.55 (m, 1 H) 8.83 (t, 1 H)
9.26 (s, 1 H)

B10-X00-M00(C01)-D34 | 'H NMR (400 MHz, DMSO-de) 8 ppm 2.28 (m, 3 H) 2.53
(m, 4 ) 2.78 (m, 2 H) 2.94 (m, 2 H) 3.10 (m, 4 H) 3.74
(m, 2 H) 4.37 (m, 3 H) 5.00 (¢, 1 H) 5.03 (m, 1 H) 6.92
(m, 2 H) 7.25 (m, 1 H) 7.33 (m, 2 H) 7.39 (m, 2 H) 7.54
(m, 2H) 8.27 (d, 1 H) 8.34 (m, 1 H) 9.26 (m, 1 H)
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B10-X00-M00(C01)-D49

'H NMR (400 MHz, DMSO-dg) & ppm 2.25 (5, 3 H) 2.51
(m, 4 H) 2.80 (t, J/=7.68 Hz, 2 H) 3.00 (t, /=7.68 Hz, 2 H)
3.08 (m, 4 F) 4.33 (s, 3 H) 4.58 (d, /=6.22 Hz, 2 H) 6.91
(d, /=9.02 Hz, 2 H) 6.96 (dd, J=5.06, 3.48 Hz, 1 H) 7.01
(dd, J=3.41, 1.10 Hz, 1 H) 7.37 (dd, J=5.06, 1.28 Hz, 1
H) 7.53 (d, /=9.15 Hz, 2 H) 8.35 (5, 1 H) 8.74 (t, J/=6.22
Hz, 1 H)9.25(s, 1 H)

B10-X00-M00(C01)-D68

| (m, 1 H) 6.91 (d, J=9.15 Hz, 2 H) 7.23 (m, 1 H) 7.33 (m,

"H NMR (400 MHz, DMSO-ds) 5 ppm 0.89 (t, /=7.26
Tz, 3 H) 1.86 (m, 2 F) 2.25 (s, 3 H) 2.49 (m, 4 H) 2.78
(m, 2 H) 2.95 (m, 2 H) 3.08 (m, 4 H) 4.35 (s, 3 H) 4.88

2 H) 7.42 (m, 2 H) 7.53 (d, J=9.02 Hz, 2 H) 8.34 (s, 1 H)
8.41 (d, /=8.78 Hz, 1 H) 9.25 (s, 1 H)

B10-X00-M00(CO01)-D64

"H NMR (400 MHz, DMSO-dg) & ppm 2.27 (s, 3 H) 2.52
(m, 4 H) 2.83 (m, 4 H) 2.90 (m, 3 H) 3.09 (m, 4 H) 3.18
(s,3 H) 4.30 (d, J~=17.68 Hz, 6 H) 4.69 (s, 2 H) 4.97 (s, 2
H) 6.91 (m, J=9.02 Hz, 2 H) 7.29 (m, 5 H) 7.52 (m, 2 H)
8.36 (s, 1 H) 9.27 (5, 1 H)

B10-X00-M00(C01)-D53

"H NMR (400 MHz, DMSO-ds) & ppm 1.50 (d, 3 H) 2.27
(s,3 H) 2.52 (m, 4 H) 2.78 (t, 2 H) 2.95 (t, 2 H) 3.09 (m,




Hz, 2 H 8.14 (d, J=9.02 Hz, 1 H) 8.36 (s, 1 H 9.25

(s, 1 B 10-X00-MDO(COL)-D63 1H NVR (400 MHz, DMSO d6)
w@2pm@025 (s, 3 H 2.49 (m 4H) 2.80 (t, J=FCBBP1a4/050612
214) 2.99 (t, J=7.68 Hz, 216 3.08 (m 4H) 3.15 (t,
J=8.66 Hz, 2H)4.33 (m 2H)4 33 (s,3H.)4.50(t,J==8.72

Hz, 2H) 6. 69(d J=8. 17Hz, 1H) 6.91 (d, J=9.15 Hz, 2 H)

7.05 (dd, J=8.11, 1.89 Hz, 1 H 7.20 (d, J=1.22 Hz, 1

H 7.53 (d, J902Hz 2H) 8.35 (s, 1 HB8.56 (t,

J=6.34 Hz, 1 . 25 (s 114) B 10- X00- MDO(CQL) - D65 1H

NVH (400 VHZ, L)Nbu do) q}gplrgﬁ(s’ gnwfml—l) (5H) P41 (4, 2
2.48 (m 4 2.93

3 ) 5.5 (q, Ies. 17 LA B ed §39 5351“@3 Pigo @ 1m
7.2/1 j.—ia A 1N by 4 | il | I.J’ q'_ "\l\(‘) O_I

1H BHEXU-MPUCOERL | %%%é 6H>226
(400 MHz, DMBO-d6) 6 pp : 9 ‘f2H)310(m
(s,[3H) 2. 52(m 4H) 2. 79(t | $Hy%3 é(@ Iila722(m 1 H) 7.34 (m, 2
4H)l4. 35(s, 3H) 6. 93(d, 2H)| F) 78Brm 781(s 1 H)8.36(s, 1 H)
J=10. 00Hz. 4H) 7. 53(d. 21498835(1sﬁ)ms 86(s 1H) 9.26 (s,

114) B10-XB0ARIGOO0NRE]  DNSEMEBX4® Mpiz) DMED-(9.6 gpntD.26 (s, 3 H) 2.52
2.24 (s, 2.50 m411)2|78,4 HP24) 2, 33D(t01 B.208) 1.09 (M@ H) 4.33 (s,
42122% 1g471?0735’CI ; gPsg?g @E}Q%Qz (dlﬁﬁgg%zg I(r%az H) 872 57 mp%lﬂ)ms (m, 1

. S, - .
(s,[18.33 (s, 18.48 ﬁ’;’gf mH? ( &35 )86 (4 1H)

o B REXHARREI DI ﬁmmm DMWW

S

mH 2. 80 t 2 Y2 99(t Hg) 76 H) 2.99 (t, J=7.62 Hz, 2 H)
(3Ln|) 4?_|)48(d,(21- 1)H25. 93 Ed ?%%B %{f gH) 33 (s, 3H) 5.98
7.53 (d, 2 H 8.35 (s, g&(dJNO

1H(€

B10l X00- MDO( CO1) - D35 ' HHavRHY (?Wz2 5@&7&'@1 8.05 Hz, 2
2.24 (s, 3 H 2.51 H)754(dJ——915H22H)835 3 (t, J=6.40

(mdH) 2. 80(t, 2H) 2. 99(t ,ﬁ:q) BH)82&\(sH)R) 75( s

3H) |4B BRKO0-DH)CEDIRR R 14 D 6INR (400IME, DMSO-ds) Stipnir ] A94(d, J=7.07
(t,|1 H 7.53 (d, 2 H) |8z35H)2.271s, AHB. S (04,14 HIL2. 7 (t, J=7.68 Hz, 2
9.25 (s, B 10- X00- MDO( CBIR-9B348 J=H7NMR, £ HYB.0ba, 4 H) 4.35 (s, 3 H)
DVEO-d6) 8 ppm 2.24 (s, 535k, 204 6.91((@) J=9.19H2 289 115 (12=8.96 Hz,
14)] 2.99 (t, 2 H 3.08)cm) 744]64()id3j=§34§§ 61 Hz, 2 H) 7.53 (d, J=9.15 Hz,
3H)|. 35(s, 3H)4 41 (d, 2b)m& D (Mapkid (D I=8m B, 1 8)9.25 (s, 1 1)
7. LT {gTko6-Nbo(CoBDIAT | T RME (200 MEEz, BMSO- &)%%p&nso 9% (m, 2 H) 1.18
H (m,4H)1.67(m 5H)2.27 (s, 3 H) 2.52 (m, 4 H) 2.79 (¢,
2 H) 2.98 (t, 2 H) 3.08 (m, 6 H) 4.33 (s, 3 H) 6.92 (d, 2 H)
7.53 (d, 2 H) 8.05 (1, 1 H) 8.35 (s, 1 H) 9.25 (s, 1 H)
B10-X00-M00(C01)-D39 | "H NMR (400 MHz, DMSO-dg) 6 ppm 1.68 (m, 4 H) 2.24
(s, 3 H) 2.52 (m, 8 H) 2.78 (t, 2 H) 2.95 (1, 2 H) 3.08 (m,
4H)4.36 (s, 3 H) 5.11 (m, 1 H) 6.92 (d, 2 H) 7.33 (m, 3
H) 7.41 (m, 2 H) 7.52 (d, 2 H) 8.34 (s, 1 H) 9.25 (s, 1 H)
B10-X00-M00(C01)-D51 | 'H NMR (400 MHz, DMSO-dg) 8 ppm 2.27 (s, 3 H) 2.52
(m, 4 H) 2.79 (t, J=7.80 Hz, 2 H) 2.95 (m, 2 H) 3.09 (m, 4
H) 4.37 (s, 3 H) 5.53 (d, /=7.80 Hz, 1 H) 6.92 (d, J=9.15
Hz, 2 H) 7.31 (m, 1 H) 7.38 (m, 2 H) 7.38 (m, 1 H) 7.47
(m, 2 H) 7.54 (d, /=9.15 Hz, 2 H) 7.86 (s, 1 H) 8.12 (d,
J=7.80 Hz, 1 H) 8.35 (s, 1 H) 9.27 (s, 1 H)
B10-X00-M00(C01)-D38 | 'H NMR (400 MHz, DMSO-ds) § ppm 2.26 (s, 3 H) 2.53
(m, 10 H) 2.80 (t, 2 H) 2.95 (m, 4 H) 3.10 (m, 4 H) 3.58
(m, 4 H) 4.39 (s, 3 H) 5.18 (n, 1 H) 6.94 (d, 2 H) 7.26

(m, 1 H) 7.35 (m, 2 H) 7.44 (m, 2 H) 7.55 (d, 2 H) 8.36

(s, 1 H) 8.42 (d, 1 H) 9.28 (s, 1 H)
B10-X00-M00(C01)-D62 | "H NMR (400 MHz, DMSO-dg) & ppm 2.27 (s, 3 H) 2.52
(m, 4 H) 2.80 (t, /=7.68 Hz, 2 H) 2.98 (t, J=7.56 Hz, 2 H)

%

t4




8.3

MHz, DWMSO d6) 8 ppm 1.12 (t,
w@20d¥/124085 (m 4 H)

(t,J=7.62Hz, 2H) 3. 00(t, J

(s,

2 H 7.22 (dd,

Hz,

8 t,l 9.26 s,|I

3 H 6.93 (d,
J=8. 29,

2 H3.37 (s, 1 9.28

2.56 (q,
J=9.15 Hz, 2 H) 7.14 (d,

B10- X00- MDO( CO1) - D77 ' H NVR (400

J=7.56 Hz, 6 H) 2.29 (s,
J=7.68 Hz, 4 H) PCBBP2004/050612
=7.6684,2H)3.11 (m 4 H 4.40
J=7.68 Hz,
6.83 Hz, 1 H 7.56 (d, J=9.02
s,1H 9.57 s,| B

10- X00- MDO( C01) - D58 ' H NVR (400 MHz, DVSO-d6) 8 ppm

2.2

6 (s, 3H 2.51 (m

4H) 280(t J=7.74 Hz, 2 H)

310

(T, J=7.62 ¥z, 2F)
(m 4H) 3. 73(s, 6H) 4.
.38 (t, J=2.32 Hz,
1 (d, J=9.15 Hz, 2 H

J=

1 %s;;:

3.00 (m 435(s 3 H) 6.36 (d, /=8.78 Hz, 1 H) 6.91

314 Mynfsg dz!z(t J2750 Tz, 4

o Q‘fgggf)dz ség sL%s (s, 1 H)

b %@88"&%%3“83'875’

6 (s, 3 H 2.52 (m
5 (t, J=7.74 Hz, 2 H
2 (d, J=9.15 Hz, 2H)
7.34 (dd, J 8.29, 7.

7.83 (dd, J=8. 66,

PW 11
142 }}668% %@9 E?ﬁ (m4 H)}?SO
t, /5. 6 Hz.R Zb gbg 4

4433 (3,3 1) 6.3 @i g99.02 He2 By 7.54

)3.82 (m, 1

(d, J=9.02
35 B81) 758 -9 T 0L F) SAE3. V) 9,25 (s,
10 Hz, 2 H 8.38 s,1H 9.28

DMS

H) 7.

- [X00- MDO( C01) - D70

BO0-H00-400(80 PP 0
O-d6) 8 ppm 1.49 (m
14) 2.78 (t, 2 14) 2
7 (s, 3 H 512 (m
33(m2H) 7.39(m 2H) 7
"H
8 (s, 3 H 2.79

NHNI@:@GO:H@IZ BMSRA()BADmVER6 (5, 3 H) 2.50
(@, 41) 2.781t, J=é$so BizH) 12298 (12 H) 3.09 (m, 4
2183, 3(ot(s 32Hj'§ 6 é?J9J=€9"f94 5418+ﬁz 1H)3 78 (dd,
=1d.00 793 1%4 7 14[) 'iB(,1H)692

” ~—t -

NG W—DN B

=
I\)OOOOO(O" N

B GROgEnDRS
.78 Hz, 2H)7.29(m 1
.35 (s, 1 8.82 (d, 1
- X00- MDO( C01) - D73 ' K
7 (s, 3 H 2.81 (m

(@301 Bﬁ%%dg @?&% H) 7.54 (4,
6§(m 6 H) 2.04

')Woéﬂéoz 4Hz,1H)
m 41 A4\ 2 \8
)72 é}gtdl ~7.68 Hz, 2

'“mgg % g
294 (4, —7§0 zzdl}% 08 (m, 4 H) 437 (s, 3 H)

HONNA, E@dSMﬁZW(ﬁB)ﬂQ s, 1 H) 7.54
(d, J=9.03 Hr12 HinB.36 (#)1 1) 826 (spl HY

5IQ°

/B BBX08-M®(EP1)4DEGD
1H 6.92 (d, 2 7.2
EP2004/ 050612 165
8.38(s, 1H)9.27(s,

0 M4z, DMBO-d6) 8 pj

( FINMR [00BMBIz8DMBO0-ds) B)ppm 186 (m, 4 H) 2.25
m@%%gm%ﬁ{) 2.83 (t, /=7.68 Hz, 2
3 Ms, 3 H) 5.20 (m, 1
1) BYA-(0L-oNBAEL0 H)- 7@, W) R d, /=9.15
1,23 864 8(18(d 300023121 H) 8.36 (5, 1 H) 9.25 (s, 1

H)

B10-X00-M00(C01)-D63

"H NMR (400 MHz, DMSO-dg) & ppm 2.25 (s, 3 H) 2.49
(m, 4 H) 2.80 (t, J/=7.68 Hz, 2 H) 2.99 (t, J=7.68 Hz, 2 H)
3.08 (m, 4 H) 3.15 (t, J/=8.66 Hz, 2 H) 4.33 (m, 2 H) 4.33
(s, 3 H) 4.50 (t, J/=8.72 Hz, 2 H) 6.69 (d, /=8.17 Hz, 1 H)
6.91 (d, /=9.15 Hz, 2 H) 7.05 (dd, /=8.11, 1.89 Hz, 1 H)
7.20 (d, /~1.22 Bz, 1 H) 7.53 (d, J=9.02 Hz, 2 H) 8.35 (s,
1 H) 8.56 (t, /=6.34 Hz, 1 H) 9.25 (s, 1 H)

B10-X00-MO00(C01)-D65

"H NMR (400 MHz, DMSO-dg) & ppm 2.60 (1, 4 H) 2.25
(s,3 H) 2.48 (m, 4 H) 2.93 (m, 4 H) 3.08 (m, 4 H) 432 (s,
3 H) 5.52 (q, J/=8.17 Hz, 1 H) 6.91 (d, /=9.02 Hz, 2 H)
7.24 (m, 4 H) 7.54 (d, /=9.15 Hz, 2 H) 8.27 (d, J=8.66
Hz, 1H) 8.36 (s, 1 H) 9.25 (s, 1 H)

B10-X00-M00(C01)-D43

" NMR (400 MHz, DMSO-ds) 5 ppm 1.28 (m, 4 H) 2.26
(s, 3 H) 2.52 (m, 4 H) 2.79 (¢, 2 H) 2.96 (t, 2 H) 3.09 (m,
4H)4.35 (5,3 H) 6.93 (d, 2 H) 7.16 (m, 1 H) 7.25 (m,
J=10.00 Hz, 4 H) 7.53 (d, 2 H) 8.35 (s, 1 H) 8.86 (s, 1 H)
9.26 (s, 1 H)

B10-X00-M00(C01)-D66

" NMR (400 MHz, DMSO-ds) & ppm 1.67 (s, 6 H) 2.24

(s,3 H) 2.50 (m, 4 H) 2.76 (t, 2 H) 2.88 (t, 2 H) 3.08 (m,




(s, 3H)2.52(m 4H) 2. 74(t, 2H) 2. 87(t, 2H) 3. 09(m
4H) 3. 35(m 8H) 4. 34(s, 3H) 6. 92(d, 2H) 7. 31 (m 1

WORM4ABONT 4H) 7. 52(d, 2H) 8. 32(s, 1H) 9. 10(s, 1H)

IPCHEPBN4/150612

B10- X00- MDO( COL) - D144 1H NWR (400 MHz, DMBO-d6) 8 ppm

1.8

H 3.08 (m
(m 2H) 3. 55(m 2H) 4. 37(s, 3H) 6. 93(d, 2H) 7. 21
1H) 7. 35(m 4H) 7. 54(d, 2H) 8. 35(m 2H) 9. 27

1 (s, 3 H 2 24

4 H)

(m
3. 46

7H 2.47 (m 4H 2.78 (m 6
(m

s, 1H

B10- X00- MDO( COL) - D164 1H NVR (400 MHz, DMBO-d6) 6 ppm

2.2

3"

(s, 3 H) 2.52
AH) 2. 78(t, 2H) 2. 96(t,

4 H) 4.37 g393(d 2H)737( H)752(d2

591848 6, ) 9.26 (5, 1 1)

sgras

H

R R Dn N

D d6) 8 ppm 2.28 (s,
H 2 _83(m2H 3 _00(m

9.26 s, 1H B109- X(4Q-

% uéng;;;smzsz

H) 4.35 (s,
74

a—t)l)‘g?{)ﬂ%((s’ 3
7.31 (m, 2

32} %i 233 (44 H) 8468 (- lsH}%9.26 (5, 1 H)

SININIZ L N3

©wWw—~Tn"
N

B1¢4X09-Ma0(CAH-DI%0.
7.37 (dd, J=8.29, 2.
4 Hz, 1 H 8.41 (s,
5 (s, 1H) B109- X00- N
O d6) 8 ppm 2. 27 (s,

O NIgRA$0¢-MHz; DMSC-d9B ppmn.-24 (s, 3 H) 2.51

10, +2) 2804, m)az%zw Hy %08 (1864 H) 3.75 (s,

B H9)4.34 (813 1) 4.39<6, 234) 683 (1, 1 H) 6.90 (m, 4

/B0 (7C23(y,- 102)17. 53 ANV (84330(s MHH) 8.67 (t, 1 H)
95Hy, 12Hp4 (m 4H) 2.82 (t,

B¥0-HooADHCHEPLDUSH)
2 H 7.01 (dd, J=9.
96 Hz, 2 H) 7.37 (r
114) 8.41 (s, 1 H)
B108- X00- MDO( C01) - [

4H3€MR 200 MHZ“DMS@% 334 (5,3 H) 2.47
st o

49 m s,
5@"5@2%7 i@ by 249700 (o 1

$:35 (s, 1 H)
’) Ll\ 2 nn

BIgR08 N CRD- 37Ty

6.91(d, 2H) 7. 25(s, 1H)
4 s,
O-d6) 8 ppm 1. 07 (s,
4H) 2. 80(t, 2H) 2. 99(t,
2 14) 6.91 (d, 214)

1 H B108- X00- M)dD

1H" 4 460 1\‘/sz DMSO-de) 8 ppm 1.12 (t, J=7.56
7HZ46 29)(s; 255 4m, 4H32.56 (g, Ji7.68 Hz, 4
(. 5i58.62 HznRED B0t MEg-62 Hz, 2 H) 3.11
(@, +) 2.491s, 3 H) 6.93 éd J=9.15Hz, 2 H) 7.14 (4,
). 68 Bl M AR2 (& (J58.29,3.8% Ha,. 1412) 7.56 (d,
J79.82 Hzp? 15 813y (8.13180.28(s, LH) 9.57 (s, 1 1)

$°§°359

OB10-X08-Mdo(e0)-DER 0§-

DMSO-d6) 8 ppm 1.0
2 H 2.99 (t, 2 14)
4. 44(d, 2H) 6. 92(d, 214

HOOMNQAGER )z, DS -84 S £.40Gs, 3 H) 2.51
8m( 5 11) 9.80)(t, =094 1l H§2*§D /2062 Tz, 2 H)
338Qf, &™) 3%73H), PR 34 %, 3 H) 4.36 (d, /=6.71
Yz, 31688262 84 €, 21) 6.50 (d, J=2.19 Hz, 2
H) 6.91 (d, J=9.15 Hz, 2 H) 7.54 (d, J=9.15 Hz, 2 H) 8.35
(s,1 H)8.64 (t, J=6.28 Hz, 1 ) 9.26 (s, 1 )

B10-X00-M00(C01)-D20

"H NMR (400 MHz, DMSO-de) & ppm 2.26 (s, 3 H) 2.52
(m, 4 H) 2.84 (1, /=7.74 Hz, 2 H) 3.05 (1, J=7.74 Hz, 2 H)
3.09 (m, 4 H) 4.41 (s, 3 H) 6.92 (d, /=9.15 Hz, 2 H) 7.10
(tt, J=7.39, 1.14 Hz, 1 H) 7.34 (dd, J=8.29, 7.56 Hz, 2 H)
7.55 (d, J=9.02 Hz, 2 H) 7.83 (dd, /=8.66, 1.10 Hz, 2 H)
8.38 (s, 1 H) 9.28 (s, 1 H) 10.07 (s, 1 H)

B10-X00-M00(C01)-D36

"H NMR (400 MHz, DMSO-ds) 5 ppm 1.49 (m, 6 H) 2.27
(s, 3 H) 2.52 (m, 10 H) 2.78 (t, 2 H) 2.95 (t, 2 H) 3.09 (m,
4T) 437 (s, 3 H) 5.12 (m, 1 H) 6.93 (d, 2 H) 7.24 (m, 1
H) 7.33 (m, 2 H) 7.39 (m, 2 H) 7.53 (d, 2 H) 8.34 (m, 2
H)9.26 (s, 1 H)

B10-X00-M00(C01)-D70

"H NMR (400 MHz, DMSO-dg) & ppm 2.28 (s, 3 H) 2.79
(t, 2 H) 2.97 (¢t, 2 H) 3.09 (m, 4 H) 3.35 (m, 4 H) 3.65 (dd,
1 H) 3.90 (dd, 1 H) 4.37 (s, 3 H) 5.25 (m, 1 H) 6.92 (d,
J=8.78 Hz, 2 1) 7.29 (m, 1 H) 7.37 (m, 2 H) 7.47 (m, 2
H)7.53 (d,2 H) 8.35 (s, 1 H) 8.82 (d, 1 ) 9.26 (s, 1 FI)

B10-X00-M00(C01)-D73

"H NMR (400 MHz, DMSO-ds) § ppm 2.27 (s, 3 H) 2.81
(m, 4 H) 3.11 (m, 6 H) 3.34 (m, 4 H) 4.33 (s, 3 H) 4.52

(m, 1 H)5.38(m, 1 H) 544 (d, 1 H) 6.92 (d, 2 H) 7.22




8.3
B10

wa 2208169979 H 1.70
H 2.90

5 (s, I H
8- X00- MDO(

.50 (m

(t, 2 H 3.06

28.86 (t, 1 H 9.26 (s, 1

1) D52 1H NMR (400 MHz, DMVBO-d6) 8 ppm

(s,
(m

6 H

165

2.69 (m 414) 2.WQ@T/EP20082050612

4H) 4. 36(s, 3H) 6. 92(d, 2H) 7. 20(m 1H) 7. 32(m 2

H 7.41(m 2H) 7. 51(d, 2H) 7. 79(s, 1H) 8. 33(s, 1H)

9.25 (s,

B108- X00- MDO( CO1) - D51 1H NVR (400 MHz, DMBO-d6) 6 ppm

1.0
166

9 (s,
(s,4H) 2. 79(t, J=

9 H 2.69 WD 2004/ 104007 PCT/ EP2004/ 050612
=7.68 Hz, 2H) 2. 95(t, J=7. 86Hz, 2H)

©O

8(3 I, M 4. 37 (5,
J=9.15 Hz, 2

INOw
.[:;

— 0)]
I

1
,ﬁwﬁ%

pm 1. 09 (s,
211) 2.92 (m 4 H)

P ()3 ﬁg‘i"{% (@

T
1 B108- X00- SI\B/D% Cgll_-

3. 86(mA4H) 4. 37(s. 3H)

3 H) 2.27

2 H7766n HZH)TQSF%S, 1H)9.27 (s,
3.09 (m,
31 (m, 1

(m 1 H) 7
v Z%‘
, 9.10 (s, 1 H)
QZMNn 114)6_92

EHUJ/\/\#/\(D/\
R, O
QO™

| [R)-XOOMNCal)Hy 144

2 H 8.34 (s, 1H
8- X00- MDO( C01) - D35
7 (s, 9H 2.66 (s

J2H) 2. 99(t, J=7. 62Hz,

B3 MR 2409 MHAZARMSA-dQ) Sipnivl. 81 (s, 3 H) 2.24
8mADH] 2147 tmH} HY 278 (fos 6 H) 3198 (m, 4 H) 3.46

104, INNIR3.68 060, VHD 4.3DSC-HR).9B(dp i) 7.21

(4, HI) 2380m(4 H) 754.(62 H) 8.35 (m, 2 H) 9.27
2611806 (s, 4 H 3.75 (s, 3 H)

=00 G b

9_

;T\J

.o
8
8|.
. 6
. 80
14
. 2

ON

%t&xo@-M@O(éogleA
20, 2.59, '0.91

05 Hz, 1 H 7.53 (
7 (t, J=6.34 Hz, 1

(t

X00- MDO(COL) - D09 11

4i5'M ! 27 (s,3 H) 2.52

Hé qumél(si-ﬁ[);IS)S(m
;% 2H]J734(m1
1,7 25|\7Sg)§g§(ré1plg)[§34(s 1 1)

l—'\{mjll—l\’l7l-'\(m/l

BP0 MIOE0 AT

O d6) 8 ppm 2.80 (t
3.75 (m 411) 4.34
) 6.94(d, 2H) 7. 15(m 2

) 6. 94(d, 2H) 7. 34( m SH(m
8 s, 1H B19- X00- MDO( OO y=634 Hz12(H)\VR! (dbo=RS4, 8.96 Hz, 1 H) 7.27

CHNMR(400MHZ DMSO-ds) 8 ppm 2.28 (s, 3 H) 2.53
m, 4] 483 aps? BB 890 {m, 6 F94.36,(1H H) 4.4

(18, HY) 2.399dd, (+3.29, 2419 Bz, d5H) hé7 @d,
153364 .44 Hr) 1 (19),8.41 (s, 1 H) 8.71 (t, /=6.34 Hz, 1
HH 936(sn1 ) 7. 55(d, 2 8.35 s, 1H

;ii?EfE;%

4B 1091X0EMOB(S01H)-T3191
. DVBO- d6)

2 H 3.05 (m 414)
5 (m 114) 6.94 (d, |
1(m 2 H 7.55 (d,

ppm 1.5

X9 ViR A oV D8kisblLd,) ¥ n{,ﬂ@ﬂ 5,3 H) 2.54
436 (s, 3

(zP'H 217’788}1&% 2.
g ) %% H’q 96 Tz, 1

»4 %I% 3 ’
45 2 z6 1 ¥ é f‘gﬁ 9s (th %dgs Hz, 1
H) 9.55 (s, 1H)

B108-X00-M00(C01)-D03

TH NMR (400 MHz, DMSO-ds) & ppm 1.08 (5, 9 H) 2.71
(m, 4 H) 2.80 (t, 2 H) 2.99 (t, 2 H) 3.06 (m, 4 H) 4.34 (s,
3H) 6.91 (d, 2 H) 7.25 (s, 1 H) 7.46 (s, 1 H) 7.51 d, 2 H)
8.34 (s, 1 H) 9.24 (s, 1 H)

B108-X00-M00(C01)-D09

'H NMR (400 MHz, DMSO-dg) & ppm 1.07 (s, 9 H) 2.71
(m, 4 H) 2.80 (t, 2 H) 2.99 (1, 2 H) 3.06 (m, 4 H) 4.34 (s,
3 H)4.42 (d, 2 H) 6.91 (d, 2 H) 7.34 (m, 5 H) 8.35 (s, 1
H) 8.69 (t, 1 ) 9.24 (s, 1 H)

B108-X00-M00(C01)-D44

H NMR (400 MHz, DMSO-ds) & ppm 1.08 (s, 9 H) 2.69
(m, 4 H) 2.80 (t, 2 H) 2.99 (t, 2 H) 3.06 (m, 4 H) 4.36 (s,
3 H) 4.44 (d, 2 H) 6.92 (d, 2 H) 7.31 (m, 2 H) 7.54 (d, 2
H) 8.35 (s, 1 H) 8.50 (m, 2 H) 8.86 (t, 1 H) 9.26 (s, 1 H)

B108-X00-M00(C01)-D52

'H NMR (400 MHz, DMSO-dg) & ppm 1.08 (s, 9 H) 1.70
(s, 6 H) 2.69 (m, 4 H) 2.77 (t, 2 H) 2.90 (t, 2 H) 3.06 (m,

4 H) 436 (s, 3 H) 6.92 (d, 2 H) 7.20 (m, 1 H) 7.32 (m, 2

H) 7.41 (m, 2 H) 7.51 (d, 2 H) 7.79 (s, 1 H) 8.33 (s, 1 H)
9.25 (s, 1 H)

B108-X00-M00(C01)-D51

'H NMR (400 MHz, DMSO-ds) & ppm 1.09 (s, 9 H) 2.69




9.27 s,1 TI) B 19-X00-MO(COL)-D47 'H NVR (400 Mz,
DVSO-d6) 8 ppm1.51 (m 3 H) 2.78

W@ 202164027 96( m 2H) 3. 05(m 4H) 3. 75(m 4H) 4. 35 ( SPCBEPH004/050612
5,15 (m 1 H 6.94 (m 2 Hy6e7.24 (t, 1 H 7.33 (t,

DVSO-d6) 8 ppm 2.90 (m 4 H) 3.05 (m414)3.76 (m

s, WW@W@S@N =$.86 Hz, 2 H)
4.88 (m 1 H 6.93 (m zfggg

DNE@%X%O-W@ qdigpsg?m Hz, DMSO-ds) ppm.. (s 9 H) 2.52
9.27 TI) WD 2004/ 10400} @ﬂ)@%@mﬂmn(mﬁﬁﬁ)ﬂﬂm 2H) 7.51
(m@AH) 3. 05(m 4H) 3. 75(m @'DL‘H)@FKOSUMBSIE 2 (0.99%t, 13-7.62 Hz, 2 H)
37%52‘ H 4.35 (s, §35'ksiif>38§ }gzi )25 (s, 1 )

214)7.41 (m 2H) 7.55 (m 214) 8.35 (s, 111)8.42(s, 1
414) 4.35 (s, 311)4.40(m 214)6. 94
ppm 0.89 (m 3 H) 1.81}308 s4H)437 5, 3 553(dJ—780Hz 1H)691
214) 7.41 (m 214)7.55 %
414) 3. 05(m 4H) 3. 75( i@ 2§ 2§§(t 2.92 (m, 4 H) 3.07
(m414) 3. 05(m 4H) 3. 75( *37}15@ g@s%l
B19- X00- MDO( COL) - D61 1 H(AIRERIY ¥BO(s M) 8 B 1d8) 9.85 (spin)
6.94 (m 2 H 7.33 (m |30bls, 4 s, 238, 3@1?)-410@.]622
8.42m 1. 9.27 m 1 |p,Bify ]g%(&ﬁ’ﬁggga MRH) 6.90 (m,
4
d, 2T s - =5d
SRR T TS F@% Agﬂ(?{ 5,47 ) 3.00

9.27 (s, 1 B19-X00-MDO(COL)-D42 114 NVR (400 Mz,

(m 2H)7.37(m 3H) 7. 55(m 2H) 8. 36(s, 1H)8.81 m 114 9.28

(m[2H) 2. 78(m 4H) 3. 05(m 4H)E5 156

U e,

114) 6. 93 (m 2H) 7. 33(m 3_@2 3437($n 1&@my, 14H) 6.92

1. 51IB108-XG0-MO0E®G-D35 | "H NMR (400 MHz, DMSO-dg) & ppm 1.07 (s, 9 H) 2.66

(400 M4z, DVBO-d6) 8 ppyng HU 9PHz, 2 H)
P4 Pf?%)(s 444 @

- E:n j:Z.)Gg 7Z'Z(m2 D E0G.9% (dy 2H)734(m 5 H)7.55 (2 H) 835 (s, 1
(s,[3H)5_02(m 2H) 6 93(d| MRS (L 1IH 92845, L H) o4(m 1 H)

7. 3BLAROCMOL(QU)R2H) 7. 15BdR (409, Bz, DMSO2Aa) b pproz8( (1, 2 H) 2.99
J=8.29 Hz, 1 H .35 (s|(t12H) 39528, ¢ &) 375 (n, 4 H) 4.34 (s, 3 H) 4.41 (4,
B19- X00- MDO( COL) - D44 ' H2 NYR.944802 NyZ.15 QSDH) 6)36§mpPp i) 7.55 (d, 2
3.01 (m 4 H 3.07 (s|H8Kp (.19 &M @&H H) 838 (s 1B

H) 4. BB-K00-MUGCE1)B24 | 'H NMR (400 MHz, DMSO-ds) 5 ppm 1.51 (d, 3 H) 2.79
(t, 2 H) 2.96 (t, 2 H) 3.05 (m, 4 H) 3.75 (m, 4 H) 4.35 (s,
3 H) 5.15 (m, 1 H) 6.94 (d, 2 H) 7.23 (m, 1 H) 7.33 (m, 2
H) 7.41 (m, 2 H) 7.55 (d, 2 H) 8.35 (s, 1 H) 8.42 (d, 1 H)
9.27 (s, 1 H)

B19-X00-M00(C01)-D47 | '"H NMR (400 MHz, DMSO-dg) 5 ppm 1.51 (m, 3 H) 2.78
(m, 2 H) 2.96 (m, 2 H) 3.05 (m, 4 H) 3.75 (m, 4 H) 4.35
(s,3 H) 5.15 (m, 1 H) 6.94 (m, 2 H) 7.24 (t, 1 H) 7.33 (¢,
2 H) 7.41 (m, 2 H) 7.55 (m, 2 H) 8.35 (5, 1 H) 8.42 (s, 1
H)9.27 (s, 1 H)

B19-X00-M00(C01)-D42 | "H NMR (400 MHz, DMSO-ds) 8 ppm 2.90 (m, 4 H) 3.05
(m, 4 H) 3.76 (m, 4 H) 4.35 (s, 3 H) 4.40 (m, 2 H) 6.94
(m, 2 H) 7.37 (m, 3 H) 7.55 (m, 2 H) 8.36 (s, 1 H) 8.81
(m, 1 H) 9.28 (s, 1 H)

B19-X00-M00(C01)-D41 | "H NMR (400 MHz, DMSO-dg) & ppm 0.89 (m, 3 H) 1.81
(m, 2 H) 2.78 (m, 4 H) 3.05 (m, 4 H) 3.76 (m, 4 H) 4.36
(s,3 H) 4.88 (m, 1 H) 6.93 (m, 2 H) 7.23 (m, 1 H) 7.33
(m, 2 H) 7.41 (m, 2 H) 7.55 (m, 2 H) 8.34 (m, 1 H) 8.37
(4, 1 H)9.27 (s, 1 H)

B19-X00-M00(C01)-D68 | "H NMR (400 MHz, DMSO-dg) 5 ppm 1.81 (m, 2 H) 2.78
(m, 4 H) 3.05 (m, 4 H) 3.75 (m, 4 H) 4.36 (s, 3 H) 4.88
(m, 1 H) 6.93 (m, 2 H) 7.33 (m, 5 H) 7.55 (m, 2 H) 8.34
(m, 1 H) 8.40 (m, 1 H) 9.27 (m, 1 H)




(m 1H 7.33(m 2H 7.57 (m 2 H 8.38 (s, 1 H

8.58 m 28.88m 1H 9.31 (s, 1 TI)
W@E1®4X000VDO( COL) - D52 ' H NVR (400 MHz, DMSO- d6)CBEPING/050612

1.70 (s, 6 H 2.77 167

(t,J=7.80Hz, 2H) 2. 90(m 2H) 3. 06(i n, 4H) 3. 76(m 4 H) 4.36

(s, 3H 6.93 (d, J=9.15 Hz, 2 H) 7.20 (m 1 H 7.32

(t, J=7.68 Hz, 2 H) 7.42 (m 2 H 7.56 (d, J=9.15 Hz,

2 H 7.79 (s, 114) 8.34 (s, 1 9.27 (s, 1 H)

B19- X00- MDO( COL) - D38 1H NI\/R (400 MHz, DMBO-d6) 8 ppm

2. B {91K08-MH0(E013ED6]1 4OOMH DM 1.51 (m, 3
(mgtbi) g gggmz}wg gggm z, 38Sg)(fhs)éSppm 5 (gnH)ISI)lg%
, . 17(m m
19- X00- MDO( COL) - D1 é}% 22 H) 8.35

—~
(7))
(9e]

@%%@%M@(@@& @1‘5 , 4 H) 3.05

8.11 (d, 1 H) 8. 3! gglﬂ)i sémzé ﬁ-‘q(s H)443(m 2 H) 6.94
- X00- MDO( CO1) - D39 1 HIARRI ATb(mv4AD 'HRET, ddl) 8odpnh H) 8.79 (s,
9 (m 4 H 2.52 (s;18D928As8VHjd, 4 H) 3.05 (s, 4

=
O © T
=

BIBXO-MODEN1)DBY  ( $H NMR KJOBMER, DMSOLA)) ppridD7 (1) /~7.68

) 8.35 (m 2 H) 9. 28}1(211114;12196%&@@74/91@,( 1031 3.0088, 4H) 3.74 (m,
(400 MHz, DMSO-d6) | 8 rm72s 2 HY 5.02 ém %eﬁzéd(ﬁpwnz 2 H)
2.82 (t, 2 H 3.00 ém"ﬂlﬁ?@ (D 5{81(7556@ J=9.02

J;%“’J;!‘UU"‘J;!\““
I

3H)|4. 36 3H) 4. 40(d, 2

ZH)I—I) 2o4% (E? 1 H)( 7 g?ﬁz ﬁg};lzbb(g,%(z & 3.8 s 1

9.3 VO : f 4 VHz

ohec ey OB oI Ot “Bmo Hs‘;;r;gn;g 0 (1507

‘zﬂai“%é(“éioé“%é(”éb R o 0 s
S £

8.26_(d__1 8 40 (qm1 qlggZ 88( R Q@A(deif)(‘m\ 43

11-|1BNVROP-M(FRE: DINVEO - BIMR (H9MVEZoBMSA-de) Stipnpl . 28(s, 6 H) 2.77
(s, 3 H 2.52 (m 4 H) IafMZ(QHZ,ZH)GJ;SQ(IB,?ZH)3.0Q(m{)4H) 3.76 (m, 4
3.4 (m 4 4.37 (s, 3|®)B36re, 30HB6.93(d, v5-9.13 Hy, ZHPA20n(m, 1 H)

7 VID 2004/ 104007 PCT/ EP203041, J5N64 Bz, 1HB 72248, 2 H) 7156 (d, J=9.15 Hz,

8.86 (s, 1 9.33 (s, 1 IQE7>@XSI\DH§§3@ISD3§9JQI74(SNI\R)

(400131%'(00 91 )DZ% PP Ry é Mﬁ7"b) MSO-2;) 5pdm 2.52 (m, 5 H) 2.78
3H)2. 48(m4 -LQIED?H} () ﬁ&7§§)76(£154:£3"})6(m,41{)437

5,10 (m 1 658(dd(
7.14 (t, J799Hz 1H§ &(s 4—%”{)840

B19-X00-MOO(CO1) D51 | 'H- NMR (400 MHz, DMSO-d¢) & ppm 2.87 (m, 4 H) 3.06
(m, 4 H) 3.76 (m, 4 H) 437 (s, 3 H) 5.54 (m, 1 H) 6.94
(m, 2 H) 7.42 (m, 8 H) 7.86 (m, 1 H) 8.11 (d, 1 H) 8.35
(m, 1 H) 9.28 (m, 1 H)

B19-X00-M00(C01)-D39 | 'H NMR (400 MHz, DMSO-d¢) & ppm 1.69 (mn, 4 H) 2.52
(s, 6 H) 2.87 (d, 4 H) 3.05 (s, 4 H) 3.76 (s, 4 H) 4.37 (s, 3
H) 5.10 (m, 1 H) 7.30 (m, 9 H) 8.35 (m, 2 H) 9.28 (m, 1
H)

B09-X00-M00(C01)-D35 | "H NMR (400 MHz, DMSO-dg) & ppm 2.27 (s, 3 H) 2.52
(m, 4 H) 2.82 (t, 2 H) 3.00 (t, 2 H) 3.13 (m, 4 H) 3.75 (s,
3 H) 4.36 (s, 3 H) 4.40 (d, 2 H) 6.59 (m, 1 H) 6.83 (m, 1
H) 6.90 (m, 2 H) 7.14 (m, 1 H) 7.24 (m, 3 H) 8.40 (5, 1
H) 8.67 (t, 1 H) 9.33 (s, 1 H)

B09-X00-MO0(C01)-D34 | 'H NMR (400 MHz, DMSO-ds) § ppm 2.26 (s, 3 H) 2.52
(m, 4 H) 2.80 (t, 2 H) 2.97 (¢, 2 H) 3.13 (m, 4 H) 3.73 (m,
2 H) 4.39 (s, 3 H) 5.00 (m, 2 H) 6.59 (m, 1 H) 7.14 (m, 1
H) 7.25 (m, 7 H) 8.26 (d, 1 H) 8.40 (s, 1 F1) 9.33 (5, 1 H)

B09-X00-M00(C01)-D43 | 'H NMR (400 MHz, DMSO-ds) & ppm 1.29 (m, 4 H) 2.28
(s,3 H) 2.52 (m, 4 ) 2.81 (t, 2 H) 2.97 (t, 2 H) 3.14 (m,
4H) 437 (s,3H) 6.59 (m, 1 H) 6.71 (m, 1 H) 7.24 (m, 7




7.42 (m 2 H)
9.33

8.35 (d,

s, 1 B09- X00- MO(

wWOrBO1AHY7 6 ppm 2. 28 (s,

(t,J=7.80Hz, 2H) 2. 97(m 2H) 3148%4(m 4
1 H 6.58 (dd,
11-1) 7.26 (m 2 H 7.31 (m |

5.53 (d,
1H) 7. 14(t, J 8.05 Hz,
H 7.38 (m 3 H 7.48 (m 2 H 7.87 (s,

J=7. 8.40 s, 1H 9.34 s, 1H B09- X00- MDO( COl ) - D36

J=7.68 Hz,

68 Hz, 1 .

J=8.66 Hz, 1 H 8.39 (s, 1 H
COLl) - D51 1H NWR (400 MHz,
3 H 2.52 (m 4H) 2. 81PCT/EP2004/050612

H 4.39 (s, 3 H)
J=8.11, 2.26 Hz,

1 8.12 d,

1H NMR (400 MHz, DMBO-d6) 8 ppm 1.49 (m 6 H) 2.29

(s,

3H) 2.49 (m 8 H

D8N0k, 1 HY .86, |1'|H) 9333"@;, 2Hp/

a

I
0OPD 00

B09-%be. é\&ddézﬁbﬁlﬁﬁ

17, 1.

7.33 (t, J750Hz
D s, 111) 9.34 s,
D MHz, DMSO d6) 8 pq
B3 (t, 2 H 3.01 (t,
N 43 (d_2H) 7.23 (7

1

0MHR D 17 (m, 4 H) 2.25
4 ; 4 1) 4.38
W =§(1§t 67Hz, 1
3 ,2 H)
(2 ’8(3% ﬁ{%é 5, 1mH)933

2

S'1|H)7QAJ_WL'2I—I\7RR(H

=

INBIINTPI
)

=

S

~pE =

RINDE TI®

BOXXOPMONCRH)-135T7 1
1- X00- MDO( C01) - D44 1
6 (s, 3 H 2.34 (m
3.40 (s, 2 H 4.3 8
7.30 (m2H) 7. 65 ((
H 9.51 s,1 B101- X00-

(H NMRiGOGMST, PYISQ-de))s ppm 2.28 (s, 3 H) 2.52
KmNWVR) 2480 @t, VFE.30 stzi{ma))mmp;)m) 3.14 (m, 4
1B 4539 (2, 388) §.63 (& JH].68HaD1 B 6.52 (dd,
(/s8.18, 2.24 H4.1414) 1.04 @HFB.0531£,d, H) 7.26 (m, 2
231 (08 1410 138 (n8.359) 148 (n8.28) 7.87 (s, 1

P BOREOINRIRCATLA S
38(s, 3H) 7. 21 (m 3H)

NVR (400 MHz, DMVBO- (

3 1) 234 (m 8 1)
(m 204 37( s 3JH)N

80 s, 1H 8.39 s, 1H 9.

YDR(1800d) 0563 H44 INGAd @0DEWbIB4 (5, 1 H)
' M Dlvﬁsck'-h(;)%piﬁni@(ﬁ 6 H) 2.29

400PMHZS
%@. @ > 8 (t — 8 7,3 H) 2.97 (m, 3
515 *&% | 58 (dd,
2[3?&’ zf%gg 836(s 1H)
Bk

1
\ 7.26 (m, 3
;?.-5
L 7|-|\7 23(d 2

EEQHEO%MGP(%QD@%
101- X00- MDO( C01) - D51
2.16 (s, 3 H 2.34
2 H 3.40 (s, 2 H

%éi W0 DYISO-H)) 5 mpmud & (s, 3 H) 2.34
(mi-8 450 B0 ©VED 349 (s82 H) 4.36 (5, 3
H)m“&dH; H2723 (g 3 H 78¢ (@, 9H) 7.65 (d, 2 H)
4.4395s,(1SH) 871 @) 1 B) 830(s),1 ) H)

BB { @1.-X80-NI00(C G)-TH4n
7.64 (d, 2 H 7.87
50 s, 1 B102- X00- M
O-d6) 8 ppm 2.36 (m

1Hhi)MK (360 MMz, BMSO-df)-Apn( 26 &, 3 H) 2.34
%L 88423 Th. 00l H) 8460, SH) 4.38 (5, 3
i, 1

B101-X00-M00(C01)-D52

ADDfh 40 N/ 195 Mai2 1) 7.65 (4, 2 H)
350 (m, 2 1) 8.87 (t, 1 H) 9.51 (s, 1 H)
TH NMR (400 MHz, DMSO-ds) & ppm 1.70 (s, 6 H) 2.16
(s, 3 H) 2.34 (m, 8 H) 2.79 (t, 2 H) 2.91 (t, 2 H) 3.40 (s, 2
H) 4.38 (s, 3 H) 7.21 (m, 3 H) 7.32 (m, 2 H) 7.42 (m, 2
H) 7.64 (d, 2 H) 7.80 (s, 1 H) 8.39 (s, 1 H) 9.50 (s, 1 H)

B101-X00-M00(C01)-D37

TH NMR (400 MHz, DMSO-dg) 5 ppm 1.50 (d, 3 H) 2.16
(s, 3 H) 2.34 (m, 8 H) 2.81 (t, 2 H) 2.97 (t, 2 H) 3.41 (m,
2 H) 4.37 (s, 3 H) 5.15 (m, 1 H) 7.15 (dd, 2 H) 7.23 (d, 2
H) 7.46 (dd, 2 H) 7.64 (d, 2 H) 8.40 (s, 1 H) 8.50 (d, 1 H)
9.49 (s, 1 H)

B101-X00-M00(C01)-D51

"H NMR (400 MHz, DMSO-dg) § ppm 2.16 (s, 3 H) 2.34
(m, 8 FI) 2.81 (t, 2 H) 2.97 (t, 2 H) 3.40 (s, 2 H) 4.39 (s, 3
H) 5.52 (d, 1 H) 7.23 (d, 2 H) 7.31 (m, 1 H) 7.38 (m, 4 H)
7.46 (m, 2 H) 7.64 (d, 2 H) 7.87 (s, 2 H) 8.12 (d, 1 H)
8.40 (s, 1 H) 9.50 (s, 1 H)

B102-X00-M00(C01)-D09

"H NMR (400 MHz, DMSO-d¢) & ppm 2.36 (i, 4 H) 2.83
(t, J=7.74 Hz, 2 H) 3.01 (t, J=7.68 Hz, 2 H) 3.43 (m, 2 H)
3.59 (m, 4 FI) 4.36 (s, 3 H) 4.44 (d, J=6.46 Hz, 2 H) 7.25
(m, 3 H) 7.32 (m, 4 H) 7.68 (d, J=8.17 Hz, 2 H) 8.41 (s, 1
H) 8.71 (t, /=6.28 Hz, 1 H) 9.52 (s, 1 H)

B102-X00-M00(C01)-D38

'"H NMR (400 MHz, DMSO-ds) § ppm 2.52 (m, 10 H)




(t, J=7.74 Hz, 2 H) 3.01 (t, J=7.68 Hz, 2 H 3.43 (m
2H 3.59(m 4H 4.36 (s, 3 H 4.44 (d, J=6.46 Hz,

wQ@20dp/17026 (m 3 H 7.32 (m 4 H) 7.68 (d, J=BCT/LIF20pi050612
2 H 8.41 (s, 1 8.71t, J¥ 28 Hz, 1 9.52 (s, 1 H)

B102- X00- MDO( COL) - D38 1H NMR (400 Mz, DMBO-d6) 8 ppm

2.52 (m 10 H)
2.81 (t,211)295 (t,
81) 4. 39
2 H)

WO 2004/

(s, 3 H 5.18

214) 3.43 (s,

7.42 m2 7.66 d,2 8.40 m2 .

104007 PCT/ EP2004/ 050612 169
214) 3.59 (m

(m 111) 7.25 (m 311) 7.33 (m
9.51 s, |

B10g-"X00-WDO(COL) - D52

WL N~

O~ h—~

39

© 3

3T

L3I

%'@'

ENJ;

55

= O

(s, 6 H 2.36 (m
H) 3. 42(s, 211) 3. 59

DVBO- d6) 8 ppm 2.

2 H 3.42 (s, 2 H
4 (d, 1 H) 7.25 (d

Yo !’o‘{a

OS¢ Ny~
>

IR 2P o 3ViiZa Ery h?(@%ﬁ{)ésm 8 H) 4.39
KanD{d wz i) - 1% ;«)%( 2 H) 7.42
X 840 (m, 2 I 9% lzl

/]

{.. 2 ) 6 1,7 e ?
) 42 1P 0 (s, 6 H) 2.36
1y %{H 9]( g?g 3H) 3.59 (m,
;4 Dt fm 2; (@93@ (m,§ H) 7.42 (m, 2
ZI)H\667(d32LHD 80 (5N AR spHIT) 9.51 (s, 1 1)

6B 92X 00-MO0GEQ ) 2H) 1
52 (s, | B 102- X00-
O d6) 8 ppm 1.26 (m
AH) 2. 82(t, 2H) 2. 97(t,
BH)7.16(m 1 H) 7.24

"HNMRZE)BMER{ BMS4)-de)3. phin 2.37 (th, 4 H) 2.81
V)2 (H3Q.97) (1,248) 3.4 (SVRH) 330 (M2 H) 4.39 (s, 3
H) 594 @, BHA) 7.25 (d, 2 H) 7.31 (m, 1 H) 7.38 (m, 2 H)
63t 4 (N 7244 @ 23919 rn87 (élw%fe.ﬁz?(d, 1 H)
m(sQH)Ms@ IT) . 40

wf&gg—%?@%% ;

%’t‘i’m {fﬁ;@%iﬁ
{% fgfpg 66 (d, 2

1.39(s, 3H) 5. 11(m 1H)
2 H 7.66 (d, 2 H

4 H 2.81 (t, 2 H)

P (s, 21- 1)3 59(mz

735 m_ 2 7 A3 (i

31 @ZXQOMOO(@OMB%J M%?;ds)ﬁ mml 746p, 4 H) 236
DVSO- d6) 8 ppm 1. é@m(ﬂrFDQSIlI)(tZFQSZW(GhZHm (rzz@lﬂ)342(s

2 H 2.97 (t, 2 H) |2.H2B.%(m,2)4.39 693 @n5.11 (m, 1 H) 7.25 (m, 3

) 753508 PLE) 77.48(0m22) 7166 (d7 23D 8.40 (m, 2
)35, LI H 8.40 (s, 1 H)

1 B{ 62-X 00BN XODI(
O-d6) 6 ppm 2. 38 (m

AH) 3. 44(m . 2H) 3. 59( 1]
D (m 4H) 7.25 (m

[\

8.68 s,111 9.54 m 1}]

(‘ﬁmrea@ommm@gm 1.49 (m, 6 H) 2.38

292 (t, 2 H) 2.97 (t, 2 H) 3.42 (s, 2 H) 3.59 (m,
04%)43%7; H%')l §191}f'7125§1131&H 7.33 (m, 2
l(s 1H)

eLl)d 111 8 35,11 H) 440 (s, 1 H)

B105-X00-M00(C01)-D35

"H NMR (400 MHz, DMSO-ds) & ppm 2.38 (m, 4 H) 2.92
(m, 4 H) 3.44 (m, 2 H) 3.59 (m, 4 H) 3.75 (5, 3 H) 4.39
(m, 5 H) 6.90 (m, 4 H) 7.25 (m, 2 H) 7.57 (m, 1 H) 7.77
(m, 1 H) 8.42 (m, 1 H) 8.68 (s, 1 F1) 9.54 (m, 1 H)

B105-X00-M00(C01)-D51

'H NMR (400 MHz, DMSO-ds) 8 ppm 2.38 (m, 4 H) 2.90
(m, 4 H) 3.44 (m, 2 H) 3.59 (m, 4 H) 4.42 (s, 3 H) 5.53
(m, 1 H) 6.93 (m, 1 H) 7.47 (m, 8 H) 7.82 (m, J/=39.51
Hz, 2 H) 8.12 (0, 1 H) 8.42 (1, 1 H) 9.55 (m, 1 H)

B105-X00-M00(C01)-D39

"H NMR (400 MHz, DMSO-dg) 6 ppm 2.09 (m, 4 H) 2.38
(m, 4 H) 2.90 (m, 4 H) 3.45 (m, 4 H) 3.59 (m, 4 H) 4.42
(s,3 H) 6.93 (m, 1 H) 7.25 (m, 7 H) 7.57 (m, 1 H) 7.76
(m, 1 H) 8.42 (m, 1 H) 9.54 (m, 1 H)

B105-X00-M00(C01)-D34

"H NMR (400 MHz, DMSO-ds) & ppm 2.38 (m, 4 H) 2.90
(m, 4 H) 3.45 (m, 2 H) 3.60 (m, 4 H) 3.73 (m, 2 H) 4.42
(m, 3 H) 5.00 (m, 2 H) 6.92 (m, 1 H) 7.32 (m, 6 H) 7.57
(m, 1 H) 7.77 (m, 1 H) 8.27 (m, 1 H) 8.42 (m, 1 H) 9.54
(m, 1 H)

B105-X00-M00(C01)-D43

"H NMR (400 MHz, DMSO-ds) 5 ppm 1.29 (m, 4 H) 2.38
(m, 4 H) 2.98 (m, 4 H) 3.44 (m, 2 H) 3.60 (m, 4 H) 4.40
(s,3 H) 6.92 (m, 1 H) 7.20 (m, 6 H) 7.58 (m, 1 H) 7.77 (s,

1 H) 8.42 (s, 1 H) 9.20 (m, 2 H)




B105- X00- MDO( COL1) - D51 1H NWR (400 MHz, DWVSO-d6) 6 ppm
2.38 (m 4 H 2.90

W@ 200d)@07A4(m 2H) 3. 59(m 4H) 4. 42(s, 3H) 5. 53  ( m PAIWEPHIHE0612
(m 111) 7.47 (m 8H) 7.821tm J=39.51 Hz, 2 H 8.12
m 1 H842rn, 1 H9.55 (m 1 H
B105- X00- MDO( CO1) - D39 1H NWMR (400 MHz, DMSO- d6) 8 ppm
209 (m 4H 2.383.!m 4H 2.90(m 4H 3.45 (m
41) 3.59 (m 4 H) 4.42 (s, 3 H 6.93 (m 114) 7.25
(m7H)757(m1H)776m1842(|n 1954m

N B XO0MABRE 055203603 I '

2 345(m 2H)360(s 4H) 4.42 (5,
67925(-}11,}& 6H)757(m1

341(rq,_|)1 I;IL)._?54 (m, 1
B105--X00-MDO{ COL) - D43 1 NVR_(400 Nz DVSO- dR\ R nom

1. 2PB1HX0p- 1&500@(@3]352 TH NMR (400 MHz, DMSO-ds) 5 ppm 1.71 (s, 6 H) 2.21
(m @AH) 2. 98(m 4H) 3. 44( m| 251 3NEAO (g B)HD. 2489 (t,(3H) B9BYL, 2 H) 3.44 (s, 2
6.92 (m 111) 7.20 (m |GHAACKSEHEDIAAD G, A7KET7.32 (mI4H) 7.42 (m, 2
8.42 (s, 1H)9.20(m 2H) | WP7360, 108 0IT3 (m, 1 H) 7.81 (m, 1 H) 8.41 (s, 1
PCT/ EP2004/ 050612 170 | B30$3XQQ-I00( CO1) - D36 1H NVR
(400B1HZX0 @tﬁ -IﬁBpP'i‘FINl\ﬁﬁ(iGOMﬁI;-*‘blv{%(ﬁ&) Bidim, 4 1) 2.20
§i§)15(1m1(fn e 92(m ) H 11 z.ﬁ?g(&s%ﬂgz. @2 %(Zzﬂ)344(s
(i 5 95 50 (i) (S R RSTON R 1 (el o
BTOAKO MO T D5T 1 1 NOVR (400 MELz: om 225 (5, 3 H) 2.42
1.7 , .
,3H){d§. 40(?;150%0 2.80(t QPl)Ssz%@@ (tzég‘ézz?l 5223)%-64@ AH) 441 s, 3

2H) 3. 6O(m4I—I)H%’> 73 (
3H) 5. 00(m 2H) 6. 92(m
7.77 (m 1 H 8.27 (m

S
| R R R S ) )2 G 1050 7.38 (m, 3 D)
7.95 (m 1 H 7.75 (m i4§|)(m7 ) 76/, 574’91(113(511‘1)1787(5 2H)
9.53 B 104- X00- MDO(CO1 8@2311111-IHN§’R2 (3,400 M4 (s, DBO- d6)
8 plI3 08-320D-MAPD(CO1IMD33. 26 NVIR (G0H)IR, BRISORd,) 8 piin 218, 3 H) 2.39
(t,| 2 H 2.98 (t, 2 H) |8nd8WH}2.83 (t,2 H) 3.01 (t, 2 H) 3.43 (s, 2 H) 3.75 (s, 3
2H)(4. 39(s, 31-1) 6. 90( m 1H) 4,38% .41 @65 ™) 5.88. (46 1(EN6.90 (m, 3 H)
H 18.42 (s, 1 8.87 (s, | %2kl m92§1 .(SS(mll 776m 1 H) 8.42 (s, 1 H)
B104- X00- MDO( C01) - D51 L@GNWI 6) 8 ppm
2. m
e L

m

’ ( 3H (d, 2 H) 4.65 (m,

(m21 ;;g?g,gmg_lgbjggg fﬁzf‘ s ml e P10 %762(m )

H) 8.38 (s, 1 1) 8.67 (1, 1 1) 9.39 (s, 1 H)
B103-X00-M00(C01)-D52 | 'H NMR (400 MEz, DMSO-dg) 5 ppm 1.70 (s, 6 H) 1.79
(m, 2 H) 2.00 (m, 2 ) 2.56 (s, 3 H) 2.68 (m, 2 H) 2.78 (¢,
2 H) 2.90 (t, 2 H) 2.99 (m, 2 H) 4.35 (5, 3 H) 4.42 (m, 1
H) 6.97 (d, 2 H) 7.21 (m, 1 H) 7.32 (m, 2 H) 7.41 (m, 2
H)7.58 (d, 2 H) 7.78 (s, 1 H) 8.35 (s, L H) 9.34 (s, 1 H)
B103-X00-M00(C01)-D37 | 'H NMR (400 MHz, DMSO-d¢) & ppm 1.48 (d, 3 H) 1.84
(m, 2 H) 2.01 (m, 2 H) 2.79 (m, 4 H) 2.96 (m, 4 H) 4.34
(s,3 H) 4.43 (m, 1 H)5.15 (m, 1 H) 6.97 (4, 2 H) 7.15

(m, 2 H) 7.46 (m, 2 H) 7.58 (d, 2 H) 8.36 (s, 1 H) 8.47 (d,
1 H) 9.34 (s, 1 H)

B103-X00-M00(C01)-D51 | TH NMR (400 MHz, DMSO-d¢)  ppm 1.71 (m, 2 H) 1.96
(m, 2 H) 2.34 (s, 3 H) 2.42 (m, 2 H) 2.79 (m, 6 H) 4.36
(m, 4 H) 5.52 (d, 1 H) 6.94 (d, 2 H) 7.31 (m, 1 ) 7.38
(m, 2 H) 7.46 (m, 2 H) 7.56 (d, 2 H) 7.87 (s, 2 H) 8.11 (d,
1 H) 8.36 (5, 1 H) 9.34 (s, 1 H)
B103-X00-M00(C01)-D44 | "H NMR (400 MHz, DMSO-d¢) 8 ppm 1.69 (m, 2 H) 1.94
(m, 2 H) 2.32 (s, 3 H) 2.39 (m, 2 H) 2.80 (m, 4 H) 2.99 (1,
2 H) 4.35 (m, 4 H) 4.44 (d, 2 1) 6.94 (d, 2 ) 7.31 (m, 2




B104- X00- MDQ( C01) - D35 1H NWMR (400 MHz, DMSO-d6) 8 ppm
2.19 (s, 3 H 2.39 (m 8 H 2.83 (t, 2 H 3.01 (t, 2
woH2003/14007s, 2 H 3.75 (s, 3 H) 4.38 (s, 3 H)rdr/arR2004950612
2H 6.83(m 1H 6.90 (m78 H 7.24 (m 2 H 7.56

(m 1H 7.76 (m 1 H 842 (s, 1 H 8.68 (t, 1 9.53

(s, 1 B103-X00-MO(C01)-D09 1H NWR (400 MHz, DMSO d6)

8 ppm1.74 (m 1 H 1.95 (m 1H2.09(m 11) 2.26 (m
114) 2.82 (m 514) 3.00

(t,2H)3.34(m 4H) 4. 34(s,3H)4.43 (d, 2 H 4.65 (m

i DTS T 2 e Mg B M T

40

S b R I T g 91y (1 2

(t.[2°H) 2.99 (m 2 H : % . aioé;n’g;l)s'sss
6l 97(d, 2H) 7. 21(m 1H T - 7

(H)s, 1H(8 3?)(5 (1mH9F%4(Ie S, d-3Niox ob9Y7.3630, 2 H)

1H NVR (400 NHz nm0r§\35$(m@&&1)ﬁ3z29(méH)q H 1 84

(m | BI0R-E0QMAOGK BINDBO7 9 (FhNMRZ 4GB z4 DYISO-84) 6 1fpsy 1.88 £, 4 H) 1.91
4.43 (m 1 H 5.15 (m | th4d HY290 (g3 H) 2H3p (ih, 8H) A8 (1B J=66.33
H [7.46 (m 2 H 7.58 (diz, 2EHB.08.(862 (B 4.281#), 1804035 @, 3 H) 5.08
1 9034 (s, | B 103-X00 m@%ﬁm%ﬁlﬂﬂﬁm, 740338z, 2 H) 9.32

—~

DVBO-d6) 8 ppm 1.71 (m| (A

m _RA6-MoNDE M

ZB*(F@(%)&?@%O@EQ%Q% %ﬁ‘gp 78 ﬁ)f3lgg57
2m6%

7.46 (m 2 H) 7.56
36 s, 19.34s, 1B & 17836

0 Mz, DVMBO-d6) 8 pp
l—l\ ') 99 (f

e

D

W o 6]
N

2 (¢ 2 N 2 20 (m
41.332%%{5%1\4@.0@01(5&?432 F h@vrw%(amiz , PMSD-dend pam 1.28 (m, 4 H) 1.79
4/ 104007 PCT/ EP2004/ (80611974 2457(m 7H) 2.88 (m, J=66.33
211)8.37(s, 111) 8. 5@12(4#1)229)(%1354(34(1111111))6%(3421{)722
. B103- X00- MDO( C01) { 0865 H) 1.5KR, 2 20 8.36H,, 1 IDMBES (16) 1 H) 9.32
pm 1.91 (m 4 H 2.20m [H)311)2.37 (m 411) 2.55

NHAmpEBNNAH
35,2383

BUOLX0@-MISH(C1)-D359 | 63 NNV (Hdd) ¥FZSOMSO-dg ‘g Hﬁm 2.52 (m, 6 H) 2.71

4.35(s,3H)5.10(m 11 2.90(R2Ng) 3.41 36/, 3 H) 5.15
7.31 (m 5H) 7.56 %an)%(s %I—ﬁ%ﬁ‘(ﬁ'ﬁﬁ@(@2ﬁ)}24l (I]:(lIn2

H) 8.17 (s, 1 H) 8.36 (d, 1 H).

=
=

B00-X00-M00(C01)-D44 | "TH NMR (400 MHz, DMSO-d) & ppm 2.71 (t, 2 H) 2.94
(t, 2 H) 4.35 (s, 3 1) 4.43 (d, 2 H) 6.56 (s, 2 H) 7.31 (m, 2
H) 8.18 (s, 1 H) 8.50 (m, 2 H) 8.82 (¢, 1 H).

B113-X00-M00(C01)-D44 | 'H NMR (400 MHz, DMSO-ds) § ppm 2.83 (t, 2 H) 3.00
(t, 2 H) 435 (s, 3 H) 444 (d, 2 H) 7.16 (m, 2 H) 7.30 (m,
2 H) 7.71 (m, 2 H) 8.41 (s, 1 H) 8.50 (m, 2 H) 8.87 (t, 1
H) 9.55 (s, 1 H)

B112-X00-M00(C01)-D09 | "H NMR (400 MHz, DMSO-dg) 8 ppm 2.84 (t, J/~7.68
Hz, 2 H) 3.01 (t, /=7.68 Hz, 2 H) 435 (s, 3 H) 4.44 (d,
J=6.34 Hz, 2 H) 7.26 (m, 5 H) 7.36 (d, J=9.02 Hz, 2 H)
7.76 (d, J=9.02 Hz, 2 H) 8.44 (s, 1 H) 8.72 (t, J=6.40 Hz,
1 H)9.68 (s, 1 H)

B04-X04-M00(C01)-D03 | "TH NMR (400 MHz, DMSO-d)  ppm 2.87 (t, 2 H) 2.99
(t, 2H) 3.71 (s, 3 H) 7.25 (m, 1 H) 7.4 (s, 1 H) 7.51 (m,
3 H) 7.66 (m, 2 H) 8.55 (s, 1 H)

B10-X00-M04(C15)-D03 | "H NMR (400 MHz, DMSO-dg) & ppm 2.85 (m, 6 H) 3.05
(m, 4 H) 3.33 (m, 5 H) 6.28 (s, 2 H) 6.80 (d, 2 H) 7.33 (s,
2 H) 7.47 (m, 7H) 7.63 (d, 2 H) 7.66 (s, 1 H) 8.42 (s, 1
1) 9.34 (s, 1 H)

B09-X00-M04(C03)-D03 | 'H NMR (400 MHz, DMSO-dg) & ppm 0.79 (m, 9 H) 1.64
(t, 2 H) 2.86 (m, 15 H) 4.84 (t, 2 H) 6.67 (m, 1 F) 7.21




B103- X00- MDO( CO1) - D39 111 NMR (400 Mz, DMSO-d6) S ppm

1.6

711) 8.35 (m 211) 9.32 m |

8 (s, 4 H 1.91

4.35 (s, 3 H 5.08

(m 4H 2.20(m 3 H 2.52 (m 8
woR00218001 m J=66.33 Hz, 4 H)

3.04 (m 2 H A4rP@BEP20p4/d50612
(m17221)6.93 (m 211) 7.38 (m
B103- X00- MDO( CO1) - D34

111" NMR (400 MHz, DMVBO-d6) 8 ppm 1.78 (m J=106.57
Hz, 4 H 2.41 (m 7 H 2.87 (m J=68.16 IHz, 4 H 3.73

(m
9
1

2 H
3 (m
37

4.28 (m 1 H)
2H) 7. 32(m 5H)

4.36 (s, 3 H 500 (m 21T
7.56(m 2H) 8.26(m 114) 8.3 6

39

m 111 BI03-X

WPGO(GM)QBF@I\#Z

9.
BM“?@b
41 2

MWHY ?3@9)(5 'Q‘E) 81411(7\1@ bzt‘ﬂ‘es 1 H)

hxg%\ (t, 3 H) 2.25
}%égéi g% H) 3.03 (m,
6o

H)ﬂz((qn(r

7.29 (br. s, 2
2 H 357 (m 4 H)

a4

H)
.3

DVH

. 55(s, 2Mr. 24(m 1H)
6 d, 1H. BOO- X00- MDO
Od6) 6 ppm2.71 (t
4.43 (d, 2 H 6.56

obER 925 (5, 1
NMR (400 Miiz, DMSO-de) b ppm 1.13 (1, 3 H) 2.24
7(83(@122}5)(73 4H)(2060q, 3H) 2.85 (1 R H) 3.02 (m,
G -434d, 2 H) BIVR (¢, 200) OVR(d, 2 H) 6.83 (s, 1 H)
723/, LY, 31((tn., 42 3)3MAZBH) 8.38%, 1 )

i.‘”;

OB0B-ZoBMGH(Co BHEHOPBL
, DMBO-d6) 8 ppm 2.

211)4.35(s,3 H) 4.4

8.694t, ) .25 1(s (1K)
Xar Dﬁ% &Jﬁs%ﬁé}&n 2 H) 2.96
3H) 7.22 (s,

4

o~
. —
3

>

BHRYNREEDHE

O d6) 8 ppm 2.84 (t
2 H 4.35 (s, 3 H

N

211)7 26(m 5H) 7 36(

%?15 iy @ﬁ?% 8.35 (s, 1 H)

78 (1, 2H) 2.95

685 , 16k 7.06 (dd,
@ 1H)742(s 1H)834(s 1 H)

D

1y (

1. Zo(sllji_%
193445 14D 1y 2H)  7.76 (d

@t_.
1l
CD@' -

.02 Hz, 2 H) 8.44

8 s, 1 B04- X04- MO(

(s,

1H)872(tJ64OHZ,1

C01) - DB3arhple9R (400 Mz,

DS Bl RS R s pofat e Ermbingpsty ety

m  ZoyBaidbo[d,3- lﬂqﬁn&&almﬁl}-w\%ﬁlﬁm D03 '
DMSO-d6) 8 ppm 2.85 (m 6

6. 28 » 6. 80
7.63(d
i HzNj\\(N /I;l)
N—-N

10

15

. 6

7

o

H NVR (400 MHz,
(m 4H 3.33(m 5
7.33 (NZ 7.47 (m

H 8. 4(2* Y /NCO

3.05

@

(d,
6.4

@ 3
N
N_

SN Hb

To a well stirred and warm suspension of 8-amino-1-methyl-N-[(1S)-2-morpholin-4-

yl-1-phenylethyl]-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (3 g, 6.92

mmol) in dimethoxyethane

(240 mL), maintained in an inert atmosphere of argon,

cesium iodide (2.16 g, 8.3 mmol), bisublimated iodine (870 mg, 3.46 mmol), copper
iodide (460 mg, 2.42 mmol) and isopentyl nitrite (1.71 mL, 1.5 g, 12.46 mmol) were

added, in sequence. The reaction mixture was stirred vigorously at 65-70°C for 18

hours. After cooling in an ice-water bath, the solid was filtered off and the filtrate was
diluted with dichloromethane (100 mL), washed with 30% ammonium hydroxide (50
mL), sodium thiosulphate (100 mL), brine and dried over anhydrous Na;SO4. The crude

was purified by flash chromatography on silica gel (eluant: dichloromethane/methanol

95:59) and 1.48 g of the title

compound was isolated (40% yield).




9.34 s,1 B09- X00-M4(C03)-D03 111 NWVR (400 MHz,

DVSO-d6) 8 ppm0.79 (m 9 H) 1.64 (t, 2 H2.86 (m 15
wooo4/180071t, 2 6.67 (m 1 . 7.21 WO 2004/ 10400FCT/EP2004/050612
PCT/ EP2004/ 050612 172 m31B 39 s,2H 8.41 s,l 9.25 s,1
B 10- X00- MDO(C 14)-D03 111 NWR (400 MHz, DMSO d6) S

ppm 1.13 (t, 3 H 2.25 (s,3H)2.52(m411)2.61

(g, 2H)2.84(t,2H) 3. 03(m
6l11)6.16(s, 2H) 6. 75(d, 2H) 6. 83(s, 1H) 7.29 (br. s, 2 H)
736(d 2 H 7.45 (br. s, 1 H 8.38 (s, 1 H 9.25 (s,

ép Ry f@@yﬂi‘gﬁ&éb@?@pﬂﬁﬁﬁdﬁ%i@a PiFE618) 2 B 4.30 (s,

2. 24
H) 2. A8) mlzm 66§, 22142 1 85 (R34, 3 Y2 4% (m, BHIVB 411 (s, 1 H)

(d, 2H) 6. 18(s, 2H) 6. 74(d, 2H) 6. ) 723 (m 1H
%&lﬂé‘%— 8.60 t, 1

7.31 (m 4 H 7.37 (d, 2
9. 261-metﬂy1$0ﬁsmemﬁ>ﬁﬁi§@ﬂ@z M-gl)ghbxwlﬁﬂlﬂ&om{h&yz-morpholm-4-y1-

(M 21?5%&#8:/%1495411@3 @'W%{Mséﬂlwlﬂﬂ@me-&cquomnde [B09-
11 , 11-1) 8.35 1
5836-%3%%@%911?3%03 114 NI\/R)(4OO I\/Is—|z DVBO- d6) s ppm

2.78 2.95 2 4 28 H) 2
o e, ém ﬁh i TN S
(d, ¥ IRCY) sN\lj-l) 54 NS, ® N

52 8-i odo- N*mdethl- - N-N
[(1S)-2- nDrpholln I-phenyl et hyl ] - 4, 5-di hydr o- IH-

pyrazol o [4,3-h] quip azoline-3-carb oxam de J~ |

S uIspIL(;eﬁlgfhclé!‘r‘{ll %#e%é\l m nogﬁzﬁm ‘ﬁ‘%oo %%lsgd(yﬂn%?%}]ﬁwﬂg{p mg, 0.022
y: - | mplob nw"/e)t mdmﬁmﬂﬂlaﬁinﬁatglﬂg éﬂ thpyrvam?%hatg@dantﬂ gotinddottom flask
B el SRR 36 THette Hat R guer Artan i) uinutes. Then, 3-(4
at m&ﬁ%@@eﬁznﬂf Ql)ﬁhenylféﬁﬁieu a3l b4 Zanddh), 98_1&1)031 methyl-N-[(18)-2-

I subli nmat ed i odi ne 870 3.46 rnno
Cop PRI G- dPhemBTH mzirwﬂﬁ’rgyrm@ [-Saitazpline-3-

nit réa}lfoxg.l%;ﬁ%l(l% %1 @28 mrdd %tmw ﬁ{% ?5 mmol) and

sequence. e reaction mxt e Was st |rre Vi gor
at 6Emgthglfomnanti@e (dwlg wead sdeed.cliwd sesigtingnmixturee @ms\lmztted at 80°C in

B R S s by 1Lt v
anmoifietnedelialg @ ir6len (&Bperature, the reaction mixture was poured into water and
extracted with dichloromethane. The organic extracts were washed with brine and dried
over Na,SO4. The solvent was removed under vacuo, the crude was purified by flash
chromatography on silica gel (eluant: dichloromethane/methanol 95:5) to afford 40 mg
20  (30% yield) of the title compound.
'H NMR (400 MHz, DMSO-dg) 6 ppm 2.27 (s, 3 H) 2.52 (m, 8 H) 2.80 (t, 2 H) 2.94 (m,
4 H) 3.13 (m, 4 H) 3.56 (m, 4 H) 4.39 (s, 3 H) 5.16 (m, 1 H) 6.59 (m, 1 H) 7.14 (m, 1 H)
7.24 (m, 2 H) 7.33 (m, 2 H) 7.42 (m, 2 H) 8.39 (m, 2 H) 9.33 (s, 1 H).
By working analogously the following compounds were prepared:
25  Table XIV

B107-X00-M00(C01)-D38 | H NMR (400 MHz, DMSO-ds) & ppm 2.52 (m, 6 H)
2.80 (1, 2 H) 2.97 (m, 2 H) 3.09 (m, 4 H) 3.57 (m, 4 H)
3.76 (m, 4 H) 4.39 (s, 3 H) 5.18 (m, 1 H) 6.60 (m, 1 H)
7.16 (m, 1 H) 7.42 (m, 6 H) 8.40 (m, 2 H) 9.35 (s, 1 H)
B105-X00-M00(C01)-D38 | "H NMR (400 MHz, DMSO-d) & ppm 2.52 (m, 10 H)
2.81 (t, 2 H) 2.97 (t, 2 H) 3.34 (m, 10 H) 4.41 (s, 3 H)




),

sodi um t hi osul phat

e (100 m.), brine and dried

over anhydrous Na2SO4. The crude 15 was purified by

wo b@gho4bt omat ogr aphy on silica gel
di chl or onet hane/ net hanol
title conpound was isolated (40%yvyield).

(el uant: PCT/EP2004/050612
9%t 59) and 1.48 g of the
VO

2004/ 104007 PCT/ EP2004/ 050612 173 1H NWVR (400 MHz,

DVMSO-d6) S ppm 2.52 (m 6 H 2.89 (t,

H)

2 H 7.41 (m 2 H) 8.47 (s,
1- mpthyl-8-

am
1-p
ne-

@)

[ Pd
0.0
cha
arg
mn
(84
nor
4, 3t
pot
di n
m X
arg
to

i nt
org
ove

4.30 (s, 3 H 5.17

2 H 2.99 (t, 2
(m 111) 7.22 (m 1 H 7.34 (m
11-1) Exanple 53

13- (4-meqik
ho}- N [(1 S) 2- mor g 7

Y1'7Ft!m0?f}f)76 gk 3, WHYPTSINh, 14 1) 7.42 (m, 2 H)
(hﬁ L 1 H) 841 (m,.2 H) 9.54 (s lH)

o5 i'(ys‘ bb'MdO&C‘Of)ég%? 'y

-carboxam
rN~ N/NNH,NJ H{/
(CAc) 2] (10 ng, O. 022
P2 mmol, 109% and ¢
rged in a round-bott
on. The m xture was

%ﬁ? mbnw "]gﬁfs o iH)

.4@&(& s, 6% o, (o 110

4 (m, 1 H)
8rﬁ3f(ma§IH) 71@ (M, g d; AH) 8.35 (s, 1 H)

$t40(deldHu B2 s, él}@on for 30

LB £31-XT0-M00(Ce1)D3tet
ng, 0.44 nmmol), 8-i
phol i n-4-yl - 1- phenyl
h] qui nazol i ne- 3-

C clﬁ@@){ﬁﬂg
96?(

assi um car bonate (67Q

NELINIVIR €1 @O Mz, DMEQ-dRSonemi 916, 3 H)

ture was ﬁeét ec? at 8

on with good stirrin
roomtenperature, th
0 water and extract
ani ¢ extracts were

r Na2SH4. The sol ven

Qd0-(ln; 881)YE0- R HHLED5 @n, 4 H) 3.33 (m, 6 H)
8t3Ey(in] 440) %39 ByFHPs 1 rayr H;t?lzg [m, 3 1)
(4’&2@1 QEH)?O 2, 99RO (m, 2 H)
Q.EP(S, 3H)
95 (m, 3
3 im
o¥ ke,

om:lf VR
4438% %é?ﬁjggg 2H)7.33

"sﬁ‘e7d5Q/\F¥’h? W} 7 (mHY Y 52 4dd, /=8.29, 0.98
Hznh ED 7 dfdl dal - Bh Har 1 W84 (d./2.68 Hz, 1

L

w

crude was purified by fifBSH! (&HIEWAEDG &Y on silica

gel

Bla]QjXﬁ@ MO ) Bre
ng 20 (30%yield) o
0 MHz, DVBO d6) S pp
0 (t, 2 H 2.94 (m

L4(m 113)

9B 18- XD AW é(glglﬁks%l‘

8.39 (m 2 H 9.33
fol |l owi ng corrpound<'

B RP povCITy D%
0(t, 2H) 2. 97(m 2H) 3. (
4.39 (s, 3 H) 5.18
7.42 (m 6 H) 8.40

D

tHAMR (0 (efiz] DMBCH,)5ppat .05 (n, 6 H)
.78, 16 H) 8.5¢ Gripo &y &, 394k 3NVFS.17 (m, 1 H)
M28.(&f 2 {5.7.23 (hl) 120)5233 @)J=8.56)Hz, 2 H)
7.43 (m, 2H)770(s12H)842(m 2}1)953{55 1 H)
@Mﬁ 7, N{gd 2 H)
%ﬁ 5@ ];7 / ’ggﬁ 6 (m 4H)
' d(m, 5 H)
“H NMR 400 MHz I')MSO do) 6 ppm 1 L1 (r? J=7.19
b‘% o5 ) 280 (8 J76. 74 Kz, 4H) 2.93 (m,
)B156) (964 §m4@aq(q,1f=ﬁgl9 Bz, 280420 (s, 3 H)
(Sdﬁ (m;u #) $20((&, /~1.7M)Hz, 1 H) 7.24 (1, J=7.32
Hz, 1 H) 7.33 (t, J=7.44 Hz, 2 H) 7.42 (m, 3 H) 8.36 (s,
1 H) 8.41 (d, J=6.95 Hz, 1 H) 9.23 (s, 1 H)

/N step1

N/

BNy P
HN N /

N-
7/

)
N
|

e
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1]
J\ N step2
b

E]




B105- X00- MDO( C01) - D38 1H NWMR (400 MHz, DVMBO-d6) 8 ppm
2.52 (m 10 H 2.81 (t, 2H 2.97 (t,2H)3.34 (m 10 H)
wa2001/16998H) WO 2004/ 104007 PCT/ EP2004/ 050612 PATRPHNLT50612

(m 1 H 6.93(m 1 H 7.347Ym 4 H 7.42 (m 2 H)

7.58 m | 7.77 m | 841 m 2 H9.54 s, |

B103- X00- MDO( COL1) - D38 1H NWR (400 MHz, DMVMBO-d6) S ppm

1.66 (m 2 H 1.92 (m2H)2.21

(m5H)2 52(m4H)2.65(m2H) 2.79 (t, 2 H 2.95 (m 4
356(m4M429(m1H) 4.36 (s, 3 H 517 (m 1

H 325 N’} Jﬂ)axﬂmaéh mngietiiglglén%etgyl-s H§[4-(4-methylp1perazm -1-
(d, mlweszldﬂynm}sié lkm@mm(pmzpl 8-hi qripnrelingFocavbpxamide [B10-

2. 5?5”%@@@5@1 £2|)(2895(3mH21H) 3.33(m 6H)

3. 56[orp 46lutioB6f $2BHEF0D28 ndl) bF K- BY)Aa- &hﬂo 1hadyléthyl] -Z-methyl 8-

D | St sy P okeo 160 cpero- BBradels s

pm}@%ﬁﬁaz(oﬁne -3- c&i)boxazméla ihme &P, b nafdoX t65 lig7(18prﬁ!§ol) of NH,Cl
3. 441@012@@)1%5 %mlwﬂwmr apgl(39 gpBiray (Ox7 miol) Werg @dged, and the mixture

3=7 B ol i o gy gl s erd. At

Hz, rémblyal df itethanel, éGiﬂi N&,0dr, wak ddjleBpetfiofwise to-the@duddas phase up to

604 0 dﬁ%/,l_é émqﬁ}g Od%ff VgaSF}B Bl 1 &gteg ml\géﬁ% 11)0121Dt%gn? %lasﬁﬁngsnato graphy

3. 5%f( e éluﬂ@ (éluéiﬂ &@hloﬁnﬂ\éﬂfané/?nefﬂﬁmll 995/5%7}%1@166(1 By 1%g|'95f the title
7.25 (m 1 H) 7.33 (t, J=7.56 Hz,

7 7@0@92&1}’8 42 (m 9.55 (s, 1 B 106 xoo |v00(c01

W@gm %)dg 865pp?1$n Tk (%)% lgj"%é? G A })97% (t, J=7.68 Hz,

4 412(1&) 2.9 Fm] 3 () 3108) @n, GO 37X, 328) S0 b, 1 H 16491n(1d,3=1911)5Hz 2 H)

3 4,27.%53%359@3 (4, A 03 biz 9 %)Eéo_z%((i 1ﬂrp,§D?§§§d P(rsgugz A 926 (s, 1

5 HpR.80 (t, J=7.74 Hz, 2 H) 2.93 (m 3 H 3.56 (q,
4 H 4.03 (q, J=7.19 Hz, 2 H 4.20 (s, 3 H 5.16 (m
1. |_|)B)6wgl(§1r{gcaccq;rd1];g 1zqth|e|21b0\{p mpgthad the fellowige-congmungdiwas prepared:

H) 781%3X66-M0§(&064)ﬁz 2 H 7.42 (m 3 H 8.36 (s,
"H NMR (400 MHz, DMSO-de) ppm 1.21 (s, 3 H) 1.34 (s, 3 H) 2.24 (s, 3 H) 2.45 -

20 249 (m,4H)2.62 -2.72 (m, 2 H) 2.90 - 3.05 (m, 2 H) 3.06 - 3.10 (m, 4 H) 4.35 (5, 3
H) 5.01 (td, /=8.20, 5.67 Hz, 1 H) 6.91 (d, /=9.15 Hz, 2 H) 7.24 - 7.29 (m, 1 H) 7.33 -
7.38 (m, 2 H) 7.38 - 7.41 (m, 2 H) 7.53 (d, /=9.15 Hz, 2 H) 8.34 (s, 1 H) 8.65 (d, /=8.29
Hz, 1 H) 9.26 (s, 1 H).
Step 2. N-[(18)-2-(dimethylamino)-1-phenylethyl]-1-methyl-8-{[4-(4-

25  methylpiperazin-1-yl)phenyl]amino}-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-
3-carboxamide [B10-X00-M00(C01)-D72]
To a solution of 50 mg (0.091 mmol) of N-[(18)-2-amino-1-phenylethyl]-1-methyl-8-
{[4-(4-methylpiperazin-1-yl)phenyl]amino}-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxamide in methanol (5 mL), 0.027 mL of formaldehyde (40 %

30  aqueous solution 0.364 mmol) and acetic acid (0.02 mL) were added. After 30 minutes,
77 mg (0.364 mmol) of sodiumtriacetoxyborohydride were added and the mixture was

stirred for 5 hours. The solvent was removed under vacuo, the crude was dissolved in



1H 8.41 (d, J=6.9Hz, 1H 9.23 s, 1H Exanple 54 HN-"N | i

.N, stop 1 HNN NH2 step2 Hb-N O\ NN H NNH/ \ P
WORMN4HD400C) "J CJ N N N WO 2004/ 104007 PCT/EP2004/050612

PCT/ EP2004/ 050612 175 St ep76l.

N-[(1S)-2-am no-I|-phenyl et hyl]-1-nethyl-8-{[4-(4-nethy

| pi perazin-|-

yl ) phenyl ] am no} - 4, 5- di hydro- 1 H pyrazol o[ 4, 3- h] qui nazo

| i ne- 3- car boxam de [B10- X00- MDO(CO01)-D71] To a

solution of 129 ng (0.228 mmol ) of

N- [ (Wapdr aﬁrdaﬂézﬁt@)’g'\vﬁ haayd ﬁ&ljﬁ)‘ﬁ\lfi‘sé P‘%& BYdic ?H The product was extracted

{[4-(4- et hyl pi perazin-| - ] am no

- 4, 5vigh dighlpremethang pnthe selp nompound (34 mg, 66 % yield).

" SR (B E RISSRD Sl b a0 S B2 20

and ﬁﬁ)mmh 4 H9A.30Qs, B mrwi]) (IM\BIFH) 699 edl 2amrly b, 1 }q733 (m, 2 H)

mxture refl uxed over ni ght. The suspensi on was coo0

B0 rbnin.@iPer-a3 (6 & 8B4, 2dDSL6 Bt H). renoval of

aqu% H}?g ugwf%%@jand Ogﬁ(gg%‘%g#@?j algst:]ﬁen

ext :lﬁnteﬁxylﬂgk{w?mﬁtym;pmml yl)plrdwﬂhmmt }M(lsggflglw
(0] e.C e.lLel,uant .dl.cC an

MIREE Tt D A R B R A

DVEGy] @:haﬁ)mrn-é’arséxzﬁﬁde td)-X@OMO((GDl)éDHS 2.78 (t

J=7.68 He, %lémsm)s 08(m 5H) (7 3H) 5. 01
IP I—I)HGNME@QO S@Izds)zﬁ)PmeBN’(IB,l"ern? @(m) 24H54.3 dS 3 H)5.34

6(9%1'7161658’_@) @%0(( 1%1)'1})3 mgl‘in}g%@] a)o’ggz(dl,z'ﬁ)s.%(s,l

rng-acco
mst HOXB.1h@, T H) P33i(bsy L dDnpound was pr epar ed

BlO 0- 1H NMR (400 Mz, DMBO-d6) 8
xB@%ﬁ%&gg . 3 H (224(3 3 H 2423- Do

2 49@1'31161'11)@ OO RILE:, b%/{é@ld@"@%p&@a3(@§}9m322§}73 ﬁ)@@z; (é’> 619 2.25 (s,

b5 15'%2 49 o) BT i, 31) 2.80 4, 2 ) 308((m, 4H)H)347(s,33 8 512,

7. 38@%, ézgﬂlz 1&?631@#1-9(1?31 82% Eﬁgm %714}9 15(}5'5.42 (m, 2
1 H)H)’/Ssas@l 29.15 Hz, 2H)833(s 1 H) 8.45 (d, J=8.29 Hz, 1 H) 9.26 (s, 1 H)
N-[(1S)-2-(di net hyI am no) - Ehenyl et hyI ]-1-nmethyl-8-{]

4- (4 25 ) nxampie 3> le 5

et hyipBhRE1a8idyils-Y |4 ROEAN i—@-ﬁkiﬁ@ i)

ainlil R Ph SayilEniiNG24,5-

zol o gui nazo
200- xdihyvdvotiiEpyiazpipp i azoling-3 Adery (0. 091
mml ) of N-[(1S)-2-am no- I phenyl et glyl ]-1-nmethyl-8- {

[ 4- (Zwriey hyl pi p erazin-1- yI)phenyI‘]Jﬂ*FIll no } -4, 5
i [4

-di hy Py [2Z2.0hQ , 3
h] qui nazo\ll@ 31¢ a 7 de in met hanol\@\mi ]270
nmL of formal dgh R,

P /@

To a solution of 39.4 mg (0.0774 mmol) of N-benzyl-1-methyl-8-{[4-(4-
methylpiperazin-1-yl)phenylJamino}-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxamide, 17.4 mg (0.0774 mg) of 3-chlorobenzenecarboperoxoic acid were added

25  and the mixture was stirred at room temperature. After 45 minutes an aqueous solution
of NaHCO; was added and the solvent removed. Treatment with methanol and filtration
afforded 26.6 mg of the title compound (66 % yield).



30 aqueous solution 0.364 mvol) and acetic acid (0.02

nm.) were added. After 30 mnutes, 77 ng (0.364 mmol)
w@hoogoaioont ri acet oxybor ohydri de were added andPCTiEP2004/050612
m xture was stirred for 51fburs. The sol vent was

removed under vacuo, the crude was dissolved in WO

2004/ 104007 PCT/ EP2004/ 050612 176 water and Na2CO3

was added portionwi se up to basic pH The product was
extracted wth dichloronmethane as the sole conmpound

(34 rTg, 66 %yi eld). 1H NWVR (400 MHz, DMSO-d6) 8 ppm

2. 26 S tey 7

2H)3 09 m51H)4 372131\(45‘0 f%)é;l}l; Iﬁzsﬁ%J 734*&,%}1}3053.(19.(’:24{ 7.62 Hz, 2 H)
m 3. 37—|1m78 H§B3(16n(s 3 H{-))4 345(s73 2] 4(4?1 @GS e, 2 21498 81, 349.15 Hz, 2

(m @iﬁé%&rﬁé BVA?Q?B:SQEQT%@?@HS,%H 858%s, 1 H) 8.70 (t, J=6.34

1- meghavl t hyl pi in-1-yl)ph I
- no{%\@%%@?Z Eri yl pi perazin yl) phenyl ]

ret hyl pi peri di n-4-yl ) ani no] - EXpmplas6t hy| } - 4, 5- di hydro

-1 H- y4

1o Ao @o‘{f"‘“%“xi"ﬁ’f’g*”&“%%ﬂﬁ(%%ﬁkﬂz"@@wé&%@s"“bs'd‘hyd""1
ppm H- Fragelp[46-hquinazelifexs-carbotiylate (30 006)0-H05(C05)-B01]

(m 1H) 6. 98(d, 2H) 7. 30( m 1H) 7. 38(m\2 7.43(m 214) 7. 57(d,

2H) 8.36(s, 1 HnB ,

B10- XOO MD3( CHhy

1.21 (s, 3 H) 1.32x %H}——Z—E‘l(s ., 15
3H) 2. 49(m 4H) 2. 67('m 2H) 80(m2H)3 08(m Z4H) 4. 34{s,BH) 5
12(td J=8.20, 5.67 Hz, 6.91 (d, J=9.15 Hz, ¥ H)

5%5}32)1 59%343‘@(3”‘(; §35 %01)8 2 'ﬁ(lgﬁp RVCR 5‘335 pmol) and
B) ZGhﬁﬁthyIfoﬂrﬁanuEé(@HD In€l) 55eré\blih@gh7ﬂyih 2ot BittomBAask flushed with argon.

[4-(4- et hyl - 4- oxi dopi per azin he%l am nol -4, 5-
20 dheyapei? mm?%v@marg%fog& ﬁBl?BHGF 8 44 aiResazin-1-y))-

0 whenﬂﬁ‘ml '\Aré 49%- N o150 er{di)ggtHX[‘ 8%(2 o-Nala. tﬂ% sl Lqihydro-1H-

o0 a sol ution of
N. b enyzagold[4, ﬁfélﬂmym.w@hl{ef%ce(rhgxylate (14.00 g, 33. 961 mmol), K2003 (60.00 g,

et AP S548) Jod RIS %0 b 145 By i
(50. Ow¥ak4stingd aniooidr-teperninbeioz ¢ hecoaddapar vatiddo 809Cinviard! bath under

added 25 l?igd t.he g4tlg was stirred at room
t enpiBoR: Hith goodstigin Pi-es an aqueous sol ution of

Na "'C@er%@&n%qﬂ 96br RehgefRurs Ghy {%ﬁétlcfnq{’_ﬁ’t{ﬁéj wasT ﬁﬁé&d‘f}néucnon filtration

wi th et han and filtration afforde 6.6 ng o
t i t |'washingp®itin dichleeometidne| anyl, thal\ﬁltm@ws_ @W@?ated to dryness The crude

PCT/ v@j 2[91914%9 %9%& chromatography on silica gel (eluant: dichloromethane/methanol
20  94:6) to afford 11.60 g (yield 72%) of pure title compound.
"H NMR (400 MHz, DMSO-dg) 5 ppm 1.33 (t, /=7.07 Hz, 3 H) 1.33 (s, 6 H) 2.27 (s, 3
H) 2.52 (m, 4 H) 2.71 (s, 2 H) 3.03 - 3.15 (m, 4 H) 4.32 (q, =7.07 Hz 2 H) 4.33 (s, 3
H) 6.91 (d, /=9.02 Hz, 2 H) 7.53 (d, J/=9.02 Hz, 2 H) 8.35 (s, 1 H) 9.28 (s, 1 H).
By working according to the above method the following compound was prepared:
25 Table XV

B19-X00-M03(C01)-D01 | 'H NMR (400 MHz, DMSO-ds) & ppm 1.33 (t, J=7.07
Hz, 3 H) 1.33 (s, 6 H) 2.71 (s, 2 H) 3.01 - 3.08 (m, 4 H)
3.70 - 3.80 (m, 4 H) 4.32 (q, J=7.07 Hz, 2 H) 4.33 (s, 3
H) 6.93 (d, J=9.15 Hz, 2 H) 7.55 (d, /=9.02 Hz, 2 H)
8.36 (s, 1 H) 9.30 (s, 1 H)




177 1H NMR (400 MHz, DMBO-d6) S ppm 2.81 (t, J=7.74
Hz, 2 H 3.00 (t, J=7.62 Hz, 2 H)
WS2®@7(mo871- 1) 3. 15(s, 3H) 4. 34(s, 3H) 4. 43(d, J=6. 34PCT/EP2004/050612
Hz, 2H) 6. 98(d, J=9. 15Hz,2 HW787.24 (m 1 H) 7.33 (m 4
H 7.57 (d, J=9.15 Hz, 2 H 8.36 (s, 1 H 8.70 (t,
J=6.34 Hz, 1 H 9.30 (s, 1 H. 5 Exanple 56 Ethyl 8-
[ 4- (4- et hyl - pi perazi n-1-yl) - phenyl am no]
-1,4,4-trinmethyl -4,5-di hydro-1 H pyrazolo [4, 3-h]
qui nazol i ne- 3- car boxyl ate [ B 10- X00- M3 (CO 1)-D01 ]
~N~ I~N OONO NNHNmM ExampidsR Pd(OAc)2 (762. 34
ny, 395 nrnol), (+) Bl NAP g 3.395 mml ) and
10 d$ B’e(%lypthyl-nw%n-(lzébphﬂ_nylamel ,Hdr@'wthyi-%s-dlhydro-lﬂ-
r OUnghd (978 A fo@fith afgﬂ%éf]f? il YhtassiiE <8 thYS-So0-Mmo3(Co1)-
4- (4BOAt hyl - pi per azi n- I-yI) phenyl am ne (19 493 g,
101. 908 mmypl ), ethyl
8|odol4 tiri met hyl - - di hydr o<
pyrazol o[ 4, '

“@& 3- car boxy! gt e (14.00
33.961 ol ), : 434. 1 \@I)‘} h

di et hyl f or mani de (250 v%re added. THeNT &€

g xture 15 was stirred at ro mtenperaturefor ,fE* r”‘l

and then heated to 80C in an_oil_ bath under argon
wi t hl Qe Sespension phethylo$-[4(4vmethyl-piperedn- loghphewylaming]dethd-trimethyl-

{ eMREs-Aliyfie. 1 a&ﬁ@@tﬂ ﬁﬁn%%véﬂtﬁ%% AR gira(IgJ nglﬁ@ng’y%‘h?o mmol) in

suction filtratfon
t he Efnh}'drplait ¢hanat (‘@Oapb}, étSeM po@assliumwl@shoxiddm B ebanohgés mL) was

fi fl h h
(ol (aRE uler; B3 SHERHEER) AR RISy Vorcheleicn “Bms o dhous. Afe
fol . Gdoling i =@l ick Bﬁﬁ/t)a solid ik Sortrieti) tﬁatﬁ%’ﬁﬁﬂtﬁ’éﬂl wzﬂshﬁn@'\ﬁth ethanol dried
( 400 m%a 1 33 (t, J=7. Hz, H}
%jg(;‘ @%Bvetcg 40 ytrq;) hl. %g (quantitative y1eld) of whrce solid tltle compound
4 Y Y
A 0505 g A o g g 25
(d, 2HD3.02 -Bzl5 @n,4)HB4.35 (f, §, H)16.9) (0 ./28.02 31z, 2 H)7.548d, /=9.02 Hz, 2

com B Gee P aade 4 25 Tabt o v o oM

B19- MLB(ACEdriin thkrdb&{wnétﬂ&ﬂthml w%géan%\m&m d:
1. 33950?0 J=7. 07r gz@dsm 1.33 (s, 02 1 (s, Sprepare

3. 01T3bIeX¥E (m 4 H) 370- 380(m 4H) 4.32 (q,

=1 %(04'7?00%%&%@% 7 0 W?M% '8 Bpm135 (s, 6 H)
2004/ 104007 PCT/ EP2004/ o% ¥ észw }7133% éz( é"&%ﬁ}'}iﬁ:}%%ﬁ
0.98 Hz 2H) 8.42 (s, 1 H) 9.53 (s, 1 1) 12.84 (5, 1 H) .

B12-X00-M03(C01)-D02 | 'TH NMR (400 MIlz, DMSO-d¢) & ppm 131 (s, 6 H)
2.24 (s, 3 H) 2.45 (s, 4 H) 2.61 (s, 2 H) 2.84 (t, J 4.51
Hz, 4 H) 4.18 (s, 3 H) 7.52 (d, 7 9.02 Hz, 1 H) 7.94 (dd,
J8.90, 2.44 Hz, 1 H) 8.09 (d, J 2.56 Hz, 1 H) 8.34 (s, 1
) 9.63 (s, 1 H)

B13-X00-M03(C01)-D02 | "H NMR (400 MHz, DMSO-de) & ppm 132 (s, 6 H)
2.25 (s, 3 H) 2.52 (m, 4 /) 2.61 (s, 2 H) 2.94 (t, J 4.51
Hz, 4 H) 4.20 (s, 3 H) 7.12 (d, 78.90 Hz, 1 H) 7.53 (dd,
J8.78,2.56 Hz, 1 H) 7.99 (d, J 2.56 Hz, 1 H) 8.31 (s, 1
H) 9.45 (s, 1 H)

B00-X00-M03(C01)-D02 | 'H NMR (400 MHz, DMSO-dg) & ppm 1.28 (s, 6 H)
2.51 (s, 2 H) 4.16 (s, 3 H) 6.37 (s, 2 H) 8.07 (s, 1 H)

B19-X00-M03(C01)-D02 | TH NMR (400 MHz, DMSO-ds) 6 ppm 131 (5, 6 H)
2.58 (s, 2 H) 3.01 — 3.09 (m, 4 H) 3.71 — 3.79 (m, 4 H)
4.18 (s, 3 H) 691 (d, J=9.15 Hz, 2 H) 7.57 (d, J=9.15




Exanpl e 57

8-[4- (4-net hyl

we@rdoghe#9b- di hydro- | H
pyrazol o[ 4, 3- h] qui nazol i ned®- car boxylic acid potassium

- pi perazin-1-yl)-phenylam no]-1,4,4-trim

PCT/EP2004/050612

salt [B10- X00-M3(CO01)- DO2] ~'N ON/ ONO\ I HN /
/ OV I JINNNNS5S5O H/NNOI[K + To a suspension
of et hyl _
8- [ 4- (4- et hyl - pi perazi n-1-yl)-phenylamno]-1,4,4-trim
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To a suspension of 8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-1,4,4-trimethyl-4,5-

dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylic acid potassium salt (9.5 g, 19.561

mmol) in a 1:1 mixture of anhydrous tetrahydrofurane and dimethylformamide (50 mL),

2M methylamine in tetrahydrofurane (21.12 mL, 42.24 mmol), 1-hydroxybenzotriazole

(5.332 g, 39.458 mmol) and
(7.567 g, 39.473 mmol) were

room temperature for 18 hours.

1-(3-dimethylaminopropy!)-3-ethylcarbodiimide (EDC)

added in that order, and the teaction mixture stitred at




B19- X00- MD3( CO1)- D02 ' H NVR (400 MHz, DNMBO-d6) 8 ppm
1.31 (s, 6 H 2.58 (s, 2 H 3.01 - 3.09 (m 4 H)

W@2003A60F0 (m 4H) 4.18(s,3 6.91 (d, J=9. 1Hz, PQI/EIR2004/050612

7.57 (d, J=9.1 WD 2004/ 104007 PCT/ EP2004/ 050612 179

Hz, 2 8.25 s, 1 9.14 s, 1 B109-X00-MO0(C01)-D02 111

NVR (400 MHz, DMSO-d6) S ppm 2.24 (s, 3 H 2.48 (m 4

H 2.76 (t, J=7.68 Hz, 2 H 2.96 (m 611) 4.27 (s, 3

H 6.99 (dd, X10.00, 8.90 Hz, 1 H 7.38 (ddd, J=8. 87,

2.47, 0.85 Hz, 1 H 7.68 (dd, J 15.49, 2.44 Hz, 1 H)

8. 34F1{e§'eac¥10h|}m79tufe5wa( ougedl'i')lto%e ?@@ LW%& %c‘t@@lth Klchloromethane
NVR (400 MHz, ppm 1.2 5 (s
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B10-Bale Wé{con D02 1H NMR (400 Mz, DI\/SO d6) 8 ppm

1. 25 51
d‘? &)Mﬁ)s lﬁJ IJr' ‘t SA:EY o 33 (s, 6 H)
E)D 1 54 )gd J= L%{017 He, 2 Zig’ % §93 fd"i._‘g’og
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ANl ?@ﬁsﬁiﬂﬁ%@) ga_g?g‘*é?‘fhfﬂ? HE 460 1

pyr 420GK0-BOR(EIRRSol i ndH DR (B YHz DMP@-d) 8 ppm 1.35 (s, 6 H)
met hyl am de [ B10- X00- MD3{ 2088 Ys, 351047 —RIF (%, @NH) 2.70 {5, @ H) 3.04 —
~N/ N\ NNO 3.13 (m, 4 H) 4.26 (d, J/=5.85 Hz, 2 H) 4.34 (s, 3 H)
6.92 (d, /=9.02 Hz, 2 H) 7.53 (d, J=9.02 Hz, 2 H) 8.36
(s, 1 H) 8.94 (t, J=5.85 Hz, 1 H) 9.28 (s, 1 H)

B10-X00-M03(C01)-D30 | 'H NMR (400 MHz, DMSO-ds) & ppm 1.35 (s, 6 H)
2.28 (s, 3 H) 2.47 — 2.59 (m, 4 H) 2.69 (s, 2 H) 3.02 —
3.16 (m, 4 H) 3.83 (d, J=5.73 Hz, 2 H) 434 (s, 3 H)
6.92 (d, /=9.15 Hz, 2 H) 7.08 (s, 1 H) 7.36 (s, 1 H)
7.53 (d, J=9.02 Hz, 2 H) 8.12 (t, J=5.67 Hz, 1 H) 8.35
(s, 1 F) 9.27 (5,1 H)

B10-X00-M03(C01)-D162 | 'H NMR (400 MElz, DMSO-dg)  ppm 1.3 (s, 6 H)

. . 2.70 (s, 2 H) 2.85 (d, J=4.63 Fz, 3 H) 2.95 — 3.05 (m, 2
tri hydrochloride salt H)3.11-3.25 (m, 2 H) 3.52 (d, J=Il?.46 Hz, 2 H) 3.67
(s, 3 H) 3.74 (d, J=13.66 Hz, 2 H) 4.00 (d, J=5.97 Hz,
2 H) 4.34 (s, 3 H) 6.99 (d, J=9.15 Hz, 2 H) 7.60 (4,
J=9.02 Hz, 2 /) 837 (s, 1 H) 8.54 (1, J=6.04 Hz, 1 H)
9.39 (s, 1 H) 10.23 (s, 1 H)

B10-X00-M03(C01)-D20 | 'H NMR (400 MHz, DMSO-d) 5 ppm 1.36 (s, 6 H)
2.27 (s, 3 H) 2.50 — 2.57 (m, 4 H) 2.71 (s, 2 H) 3.07 —
3.13 (m, 4 H) 4.38 (s, 3 H) 6.92 (d, J=9.15 Hz, 2 H)
7.06 —7.15 (m, 1 H) 7.31 — 7.40 (m, 2 H) 7.55 (4,
J=9.15 Hz, 2 H) 7.80 (dd, J=8.54, 0.98 Hz, 2 H) 8.37
(s, 1 1) 9.29 (s, 1 H) 10.29 (s, 1 H)

B10-X00-M03(C01)-D09 | 'H NMR (400 MEz, DMSO-ds) & ppm 1.33 (s, 6 H)
2.70 (s, 2 H) 2.84 (d, /=4.15 Hz, 3 H) 3.03 (t, J=12.56
Hz, 2 H) 3.10 - 3.25 (m, 2 1) 3.36 - 3.55 (m, 2 )




I Kl

8-[ 4- (4- net hyl

H~N-N/ H To a susp

W@ dwl10405-
di hydro-1 H pyrazol o[ 4, 3- h] 48t nazol i ne- 3- car boxyl i c

acid potassiumsalt (9.5 g,

- pi perazin-

ensi on of
1-yl)-phenylam no]-1,4,4-trim
PCT/EP2004/050612

19.561 mmol) in a 1:1

m xture of anhydrous tetrahydrofurane and

di met hyl f or mam de (50 niL),

10 2M net hyl am ne in

tetrahydrofurane (21.12 ni, 42.24 mmol),

1- hydr oxybenzotri azole (5.332 g, 39.458 nnDI) and

1- (§- drmetnyram nopropyT) 33, ¢d 0¥ £8% AP 11j4 9 4.45 (d, J=6.34
(7.367 g, 39.473 mmol) wefe gg&‘f—?@é}ﬁrg d729(m 1 H)
the |reaction mixture stif z (76 Oer)836(s1
18 rours V‘D 2004/ 104007 j g@é‘ %‘Egi‘ (8 10.46 (s, 1 1)
r eagt pou s

extr Jpésbmoﬁ@lé@é‘romm MHp, dfj m 1.23 (s, 3H)
combi ned organi c extract 31%(%3 S} thﬂ/&rézr% (m, 4 H) 2.67 (s,
essilcat ed over anhydr ous2 EDdiMm Sl GnA1E) 3.Zh(, £6:04 Hz, 2 H) 4.35

sol yent was renpved unde

was

(el yant:

purified by flash ch
nmet hyl ene 5 ch

r (s 280448 (hres6LHe, 1 THE.02¢dtuder .83, 6.20
r Heplt Ay 6.9p0d; Jo 18§ Hz) 2H) GER2 — 7.28 (m, 1 H)
DB# GelA4 NG HPA3S). 7148 (m, 2 H) 7.53 (d,

affgrd 8.20 g (yield 9200).]:@9‘.13)]12,@13“)'8.BAE(spDFI)(8mI2Ctd J=847 Hz, 1 H)

NMR|(400 MHz, DMSO- d6) 8| ppeys}138 (s, 6 .26 (s, 3

H) 2 B%-XOO’ZM@é(d(m) -oroH) | 43 R¥m @00, 1§’M§@é§' s, 3H
Hz, 13 H) 3.04 - 3.13 (m | ¢ 322(75(% §§§ﬂ?§ 43:(1)261)-
J=9.102 Hz, 2H)753(d im .7- » 31368(m
J=4.84 Hz, 1 H) 8.34(s,§L1445 S 4,951 Hz, 1
wor Ki ng according to the 2:‘/?’ g ég ogl\é(pézl 6.
conpounds wer e prepar ed: Tabl H) 6.92
B9 X00- M)3( COI ) - D04 114] v L 4Dl J a 633%‘ B8 ¢ /=7.44
1.33 (s, 6 H 2.68 (s, P Q) B8 ( %5 3 (y/=9.02 Hz,
3.02 - 3.09 (m 4 H 3.72 8§4f©1(%89|3¢4)fi19@21 Esl Hp9.27 (s, 1
H 6.93 (d_J=9.02 Hz PHN 7 55 (d, J=9.02 Hz, 2 H)

8. 15 R1§-XQD=MI08(C01)-D161 8

12 NMR (400, MBZz SDMSO-ds) 8 ppm 1.08 (d, J=6.54

B10-{X00- MD3( C01) - D25 114| NkR H3081 iz HDRBD(siG) HB2.2P 16, 3 H) 2.45
1.3% (s, 6 H 2.28 (s, 3(@6]&5@5@,2}53.(1%,4&))4@4(&@1H)429
(s, |2 H 3.04 - 3.13 (m | @&, 5H)4.906d (59.027%2, 851 ,559.02 Hz, 2
4.34 (s, 3H) 6.92 (d, J‘ﬁ)@?ltﬂJ 946|Hz71ﬁ$8(3 (sJ1 97 (5,1 1)
Hz, %MXG&) ngo(ﬁ -Db414 (z?g 5, 6 H)
1 B10- X00- M3 } D30 1 . 4H)
1.35 (s, 6 H 2.28 (s, B, 1)
(s, 2H)3.02-3.16(m% 11
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Table XVIII

M+H Time 1 | Method

B10-X00-M03(C01)-D136 560.34 | 22 1

B10-X00-M03(C01)-D26 532.34 | 2.25 1

B10-X00-M03(C01)-D86 518.33 | 243 1

B10-X00-M03(C01)-D137 534.32 2.34 1

B10-X00-M03(C01)-D116 558.36 245 1

B10-X00-M03(C01)-D79 535.31 25 1

B10-X00-M03(C01)-D123 517.3 2.67 1

B10-X00-M03(C01)-D135 517.3 | 2.64 1

B10-X00-M03(C01)-D138 505.3 2.63 1

B10-X00-M03(C01)-D139 506.29 2.45 1




tri hydrochloride salt 2.70 (s, 2 H 2.85 (d, J=4.63
Hz, 3 H) 2.95 - 3.05 (m 2 H)3.11-3.25 (m 214) 3.52
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8.54 (t, J=6.04 Hz, 1 H 9.39 s,1H 10.23 s,1
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1.36 (s, 6 H) 2.27 (s, 3 H 2.50 - 2.57 (m 4 H 2.71
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H) 31@@(0%/‘103@01 kD34 5 | 673171
d, BAOGKO9RMOBL01508R 7 967,317 | 3

H) B19-X0p-MO3¢C01)-D114

B10-X00-M03(C01)-D14 515.32 | 4.64
B10-X00-M03(C01)-D141 55231 | 4.34
B10-X00-M03(C01)-D109 580.34 | 4.89
B10-X00-M03(C01)-D107 531.28 | 3.56

Example 59
8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-1,4,4-trimethyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxylic acid methylamide tri-hydrochloride salt

5  [B10-X00-M03(C01)-D04]
k,N
(l A I j/ (

NN
gHCH
To 8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-1,4,4-trimethyl-4,5-dihydro-1H-

pyrazolo[4,3-h]quinazoline-3-carboxylic acid methylamide (7.00 g, 15.192 mmol)
dissolved into a 1:1 mixture of methanol/dichloromethane (149 mL) 4M hydrochloric



H B 10- X00- M3 (C01)-D 163 1H NMVR (400 MHz, DMSO- d6)
fi ppm1.08 (d, J=6.54 Hz, 3 H 1.31 (s, 6 H 2.17
W@ 2004804607 2. 22 (s, 3 H) 2.45 (m PCT/EP2004/050612

6H) 2. 65(s, 2H) 3. 04(m 4H) 4. 04¢am 111) 4.29 (s, 3 H)

6.90 (d, J=9.02 Hz, 2 H 7.49 (d, J=9.02 Hz, 2 H)

7.91 (d, J=8.46 Hz, 1 8.32 (s, | H 9.27 (s, 1

B10- X00- MD2( CO1)-D04 'H NVR (400 MHz, DMBO-d6) b ppm

1.28 (s, 6 H 2.26 (s, 3 H 2.47 (m 4 H 2.93 (s,

211) 3.09 (m 4 H 4.33 (s, 3 H 6.93 (d, J=9.32 Hz,

21 chy mzﬁlo@(ﬁne @12’"])2 mz, 41@ 48 Sij wall addeiSaddlt e‘]sr)ﬂlt%% slffﬁed at room
8 (s, 1 H Reported below are

t he tamaetyw‘tﬁ)r 2+1=Pu1@/ N&stsremavmg ther sokwsntundepreduendipaesswre, the reddish

K/E?Esg)g\ﬁ%dﬁ% Gp%b ?@g} \4 %%gtf%oﬁ(nvél er_'\éh_ wHer-er ogEuned 8.11 g of the
B10- ¥ rodpdukdds are@ Golal32. 34 2. 25 1 B10- X00- M3 CO1

- D86, 518. 33 2.43 1 B10- XQ0- MD3 01 -D137 534.32 2. 34
15 sTONMBO (406 3Kn DMBP16) §5BmIe3 4546 H) 2.6316-28D2.1p &1, /~4.76 Hz, 3

LIS 591y ST Vi35 .2

BI O EDD7MIB JEL41 Bz 3BH3050 85, 3.H)37.00 (BFS.XDBzMDH) @32 (d, /=8.90 Hz,

DR it YRR OO, R

C01 -D119 521.29 2.77 1 BlOEx@@pidkd CO1 - D81 558. 36

2.6 1 B10-X00-M)3 CO1 -D115 . .45 1

B10- X00- MD3 C01 - D105 53181 2.9 1 B10- X00- MD3 C01
-D140 545.33 2.87 1 Bl0® 3N 100 545. 33 3.05
1 BI0O-X00-M3 CO1 -D82 505. /H.\ 1@ X00- M3 CO1

1-0D97 505.3 3.19 1 B10-X00-M3 *COl - 11 1Ng72.34 3.23 1

8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-1,4,4-trimethyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazeline-3-carboxamide [B10-X00-M03(C01)-D03]

To a suspension of 8-[4-(4-methyl-piperazin-1-yl)-phenylamino]-1,4,4-trimethyl-4,5-
dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylic acid potassium salt (185.5 mg,

15 0.382 mmol) in a 1:1 mixture of anhydrous tetrahydrofurane and dimethylformamide
(4.8 mL), N-ethyldiisopropylamine (0.13 mL, 0.760 mmol), 1-hydroxybenzotriazole
ammonium salt (102 mg, 0.760 mmol) were added in that order. The reaction mixture
was cooled to 0°C, treated with 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC)
(146 mg, 0.760 mmol) and then stirred at room temperature for 18 hours.

20  The reaction mixture was poured into water (10 mL) and the precipitate was filtered,
washed with water, dried under vacuum at 40°C for 4 hours. There were obtained 130
mg (yield 76%) of pure title compound.

"H NMR (400 MHz, DMSO-de) 6 ppm 1.34 (s, 6 H) 2.26 (s, 3 H) 2.46 — 2.56 (m, 4 H)
2.68 (s, 2 H) 3.04 - 3.14 (m, 4 H) 4.31 (s, 3 H) 6.91 (d, J/=9.15Hz, 2 H) 7.29 (s, 1 H)

25  7.53(d,J=9.15Hz,2H) 7.55 (s, 1 H) 8.34 (s, 1 H) 9.25 (s, 1 H)

By working according to the above method the following compounds were prepated:
Table XIX

B04-X00-M03(C01)-D03 'H NMR (400 MHz, DMSO-dg) § ppm 1.35 (s, 6 H)
271 (5,2 H) 4.33 (s, 3 H) 6.97 (1t, J 7.38, 1.10 Hz, 1
H) 7.31 (m, 3 H) 7.56 (s, 1 H) 7.71 (dd, J 8.60, 1.04
Hz, 2 H) 8.41 (5, 1 H)9.52 (s, 1 H)




B10- X00- M03 C01 -DO6 491.28 2.93 1 B10-X00-M3 CO1
-D104 505.3 3.21 1 B10-X00-M)3 C01 -D113 531.31 3.07
WA 200810+0X00- MD3 C01 -D83 549.29 3.45 1 B10- XORcIVBB200UA50612

-D131 519.31 3.47 1

B1O X083- MO3 C01 - D102 475.29 3.54

1 B10-X00-M)3 CO1 -D122 545.33 3.32 1 B10-X00-M3
C01 -D85 506.29 3.24 3 BIO-X00-M)3 C01 -D93 559. 34
3.61 1 B10-X00-M)3 CO1 -D94 493.28 3.58 1

Bl 0- X00- M03 C01 -D60 567.31 3.92 1 B10-X00-M3 CO1

-D117 533.33 3.77 1

1

01

BI 0- X00- M3 CO01 -D34 567.31 3.99

P2t
-D108 634.35 4.0/
1 H10- X00- MD3 c01 - D114
- D14

MO3(GOT)-DO3

515.32 4.64 1 B10-XQ0: 3
1 B10- X00- M3 CO1 - D109 (38

-D107.6531.28 3.56 1

J0+7. 1
( 51? 35 (s, 6 H)
BlO-
7 4 1) 335 (m, 8 H)
% 73 1§° 732 (s, 1 H)
?ré : 8.01 (d,J
1 843(s b (s, 1 1) 10.39 (s, 1 H)

et hy|l - 4, 5-di hydro-| H
pyr azol o[ 4, 3- h] qui nazol i Ne&-3- Ead FoxY.B3 ¢s,acHy 7.54 (d, J 8.90 Hz, 1 H)
met Wyl am de tri-hydrochl qri.ste(ssaH) 8.0 (A4 J18.T, 28 BA3 H) 8.12 (d, J
)-D04] N VN / N ~ O| 26N 1/Iy-8.45 ¢4, 1 H3HIB6 (§.a H) 10.35 (s, 1 H)

8-[4 K] -
8 Lylﬁf?g@%}iff?}? g%lgﬁ{?z' n-| THYNMRP RO WIAT DRISC-dg.3*pirh 1184 (s, 6 H)

(ca

8- [ 4B UMD, ] n-| T NYR,{OR MW Hr: BMSO-da) Sipprm ilids (s, 6 H)

2.73 (s, 2 H) 2.88 (d, J 4.63 Hz, 3 H) 3.32 (m, 8 H)

4 H) 3.70 — 3.80 (m, 4 H)

126852 3.13 (m

razol o[ 4, 3-h U|nazoI|r
Pyl of 4.5 gy nacel m;;’ﬂn@pg%% i gz il
1:1 e atotcH |u.u
hydrc%]ﬁl‘%?(m’%@a 104G0H MR/ pm 1.29 (m, 6 H)
acid in dioxane (12.12 ni 2&?8(‘1 %&D et (m, 8 H)

o|%t|on St|rred at room 437(S 3H) 21(dJ878H71H)729(S,1H)

7.45 (s, 1 H) 7.58 (dd, J 8.84, 2.50 Hz, 1 H) 8.04 (d, J
2.44Hz, 1 H) 8.53 (s, 1 H) 9.71 (s, 1 H) 10.49 (5, 1 H)

B12-X00-M02(C01)-D03

"H NMR (400 MHz, DMSO-dg) & ppm 1.32 (mn, 6 H)
2.88 (d, J 4.39 Hz, 3 H) 2.96 (s, 2 H) 3.38 (m, 8 H)
4.35 (s, 3 H) 7.29 (s, 1 H) 7.46 (s, 1 H) 7.54 (d, J 8.90
Hz, 1 H) 8.00 (dd, J 8.66, 2.32 Hz, 1 H) 8.15 (d, J 2.44
Hz, 1 H) 8.55 (s, 1 H) 9.89 (s, 1 H) 10.32 (s, 1 H)

B04-X00-M02(C01)-D03

"H NMR (400 MHz, DMSO-d¢) & ppm 1.30 (s, 6 H)
2.95 (s, 2 H) 4.35 (s, 3 H) 6.98 (t, J 7.35, 1.04, 0.98
Oz, 1 H) 7.27 (s, 1 H) 7.31 (dd, J 8.35, 7.50 Hz, 2 H)
7.47 (5,1 H) 7.72 (dd, J 8.54, 0.98 Hz, 2 H) 8.51 (5, 1
) 9.55 (s, 1 H)

B10-X00-M02(C01)-D03

"H NMR (400 MHz, DMSO-ds) 5 ppm 1.28 (s, 6 H)
2.26 (s, 3 H) 2.47 (m, 4 H) 2.93 (s, 2 H) 3.09 (m, 4 H)
4.33 (s, 3 H) 6.93 (d, J=9.32 Hz, 2 H) 7.25 (5, 1 H)
7.46 (s, 1 H) 7.53 (d, /=9.32 Hz, 2 H) 8.44 (s, 1 H)
9.28 (s, 1 H)
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tenperature for 2 hours. After renoving the sol vent

under reduced pressure, the reddish solid was dried
w@ro43d40ounder vacuum for 10 hours. There wer ePODEPRINEES0612

8.11 g of the title conpous$id as a red solid. 5 1H NWR

(400 MHz, DVsO-d6) S ppm 1.34 (s, 6 H 2.69 (s, 2 H)

2.76 (d, J=4.76 Hz, 3

H) 2. 85(d, J=3. 54Hz, 3H) 2. 95- 3. 08(m 2H) 3. 10- 3. 26(m 2H) 3. 3

9-3.55(m2 H 3.74 (d,J=13.41

Hz, 2H) 4. 30(s, 3H) 7. 00(d, J=9. 02 Hz, 2H) 7. 59(d, J=8. 90 Hz,

2H)8 16( , J= .51Hz,1|—|)8. 36(s 1 . 44(s, 1H) 10. 37(s 1

Exanpl & G ~gI N - NX_H ~N,/jR &0 8- o

[ 4- (4:—Nﬁ1L3 (perazm 1+l ) am no] 1, 4HN4)\

hyl - 4, 5- dlﬂykﬂro’\H- pyrazolo [A‘ 8- h (] N—

gui nazol i ne- 3-car boxam de [ B 10- X00- M3 (CO 1)-D03T To

a suspensi on of PA(OAG);

8- 4- (4 ey hyl - pi perazin-1-yl) - phen)ﬁz%" no] 1,4,4-trim

et hyl ¥ DMF 05
di hydj\ rgono[4 {)} UI nazol i %ecﬁ car bo¥ )\m
in 4 N~

aci d pot a’%‘é!l um sal t (185 15 0.7382 mol ) oA
1:1 mxture of anhydrous tetraé¥drofurane and

di melten:| £ br mirAngfao(l4,Stximpthyld Stdihy diio- By oprploddyd-hdquinazoline-3-

g?nm]‘ﬁr%hyggraﬁ%f%mﬂ Sai)t @égmhﬂ?}g@t%bagﬁed in that

or dek. §Iﬂspensmact lof)n ethydt uﬁermmm Aglopingthyl-a, O&hydro g Bt @azolo[4,3-

BebbduizaindTs ciboRdul 10E 00 b b6 368 rrval] B Ay ns ethagl (250 mL)

t e”ﬂemtpéfa@sﬁlﬁfhya&xf&% $thardl d(fﬂ?nﬂﬁ 3k 1@ d A MESdWRBring and the
poured into water (10 ni the precipitate was

fil e Wa%\agqﬁ%fbt%eﬂﬁx bﬁ Jhogrsi é\&eu qelingvincuuee bath, a solid was
40C 4 r d 0 i,e

106 BN RS EIRRSAPLB o e WS i
6 ppmh3s. g;{41e(d584%) dﬂ)wlﬁtezﬁhd sqmubll. 2. 46 - 2.56 (m 4 H)

B g %Nﬂ&zoiwséf@ b 155 %, 6573545, 316518 W 637 s

Hz, 22[{}9077(555}193 1 H 834 (s, 114) 9.25 (s, 1 H By
vvor ki ng accor di ng to the above nethod the follow ng
. we B-angned dydetrimethyld,6-dihydro-1H-pyrazolo[4,3-h] quinazoline-3-

3045%%9@@ foid gt ibdé Ao NS B ©3) 567
1.10oHz,a 1 stdperkicdl (of 384dninG- 56 4(1ﬁmefhyl=|)1 57difldr&-0H pydazolo[4,3-

‘goo%‘%‘% e a3l A sbisTinh s (17 00, 51 SV\?mmoD ina I:1 mixture

B12oK
> 3§ ngrym@ %a:h @Qﬁuéié gaﬂgﬁér%?tgﬁgdﬁggnm e :255’3 I\PHiEghylanune in

4 3 jretl(agydrgfuﬁ)ne7(4g §O(1§L oh), 1 j_lyqlq))xﬂoegzom@olel(wo g, 65.418
mmol) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide (EDC) (12.540 g, 65.418
mmol) were added in that order, and the thick slurry was stirred at room temperature for

20 20 hours.

The reaction mixture was poured into water (2.5 L) and extracted with dichloromethane

(4 x 250 mL). The combined organic extracts were washed with water (50 mL), dried

over anhydrous sodium sulphate, and the solvent was removed under reduced pressure.

There were obtained 17.0 g of yellowish solid that were triturated with diethylether to
25 yield 13.05 g (yield 87%) of the desired compound.

"H NMR (400 MHz, DMSO-ds) 8 ppm 1.31 (s, 6 H) 2.60 (s, 2 H) 2.75 (d, J=4.76 Hz, 3

H) 4.30 (s, 3 H) 6.55 (s, 2 H) 8.12 (q, /~4.39 Hz, 1 H) 8.17 (s, 1 H).



7.56 (s, 1 H 7.59 (dd, J8.78, 2.56 Hz, 1 H 8.01 (d,

J 2.44 Hz, 1 H 8.43 (s, 1 H9.68 (s, 1 H10.39 (s, 1
WOH00B1G+X00- MO3( COL) - DO3 1H NVR (400 MHz, DVSCPUBEPB04/050612

ppm 1.35 (s, 6 H) 186

2.73(s,2H) 2.88(d, J4. 63Hz, 3H) 3. 32(m 8H)

4.32(s,3H)7.33(s, | M. 54(d,J8.90Hz, IM 7.56 (s, 1 H)

8.01 (dd, J8.72, 2.38 Hz, 1 H) 8.12 (d, J 2.56 Hz, 1H

8.45 s,1H 9.86 s,1 10.35 (s, B19-X00-M3(COLl)-D0O3 'H

NVR (400 MHz, DVsO-d6) 8 ppm1.34 (s, 6 H 2.68 (s, 2

::')') %g%oiikét?g ﬁ%n Qfﬁlo@}; vs?hy?ﬂ)e ﬁll&gmg%m?wnds @Jeg-%&ﬁare

( m %amm4,§shhmro+lﬁ-pyr9(zglo[@-B]mumhwa(c@ﬂvp)xymo3 acid

(o, e il - ESERVGIBT,, 50T 0 By 4

( 131 KMF (@0 NHz, DMS(Y as)W%pI% 8%)&272 2Ph,2 H%Z"'M (d7JA|‘576 Hz, 3 H)
3. 442 %, Jf7|§6é§75§ 4. 311(SH‘3 H) 654 (s 2 H) 712?1183&( e, 11H}-§ 18 (s, 1 H);

5 il ﬁ%ﬁ%ﬁ%&%ﬁ“@ﬁw

8H) catb@Gnfide [BDOHXOEMOS(CRL)-TI3R) 7. 46 (s 1
ot -G 4 oy Lo o
10. 322H£$27@s ?%7@%“@1&5@@& Pgg 1H NWR (400 Mz,

Dl\/SO-d6) ( 295 (s, 2 H 4.35 (s, 3
ﬁ md9'154,4-tl' lmthw4§8hh)‘§r0-ﬂﬂ-lﬂyrﬂﬂﬂﬂ4,§dl,] quinazoline-3-

A fﬂ?%‘z’éﬁ%gﬂg%tﬁ% €218 51 (5, 1 9.55's, 1
B10-I{04) + & ( bbby Bask hididthiRed 408erMizon RividSphlas, &hplpmamlno-l 4.4-
1 2211'1%;@‘:11@1&%4 @M%ro ZHﬁr?@lo%3%gq%n glnted&}_%rh@xyglg %gd snethylamide

|'|) 11280 gg5,45]40b|)mm31)4@as( issoltvdd) info afh uthﬁ%eal%xg&han% (800 mL);
8.44 (s s, 1H Exanpl e 61 WD 2004/ 104007

QCT/ EEEnoiaftids (61;101195 2,85 400ymme)), bisullimgted\oding (586 HENBNG98 mmol),
I~ “oppbill) Ratdd Hlsh K 19.851Nnkdbl), and iso-amy! nitrite (9.107 mL, 68.100 mmol)

were added in that order and the mixture was heated to 70°C for 22 hours.

After cooling to room temperature, the solids materials were removed by suction

filtration, washing with dichloromethane. The filtrate was concentrated to 400 mlL,
20 diluted with dichloromethane (1000 mL), washed with 30% ammonium hydroxide (100

mL), 5% sodium thiosulphate (50 mL), water (4 x 100 mL), and dried over anhydrous

sodium sulphate. The solvent was removed under vacuum to afford 11.00 g of dark oil

that was triturated with diethylether to yield 4.300 g of the title compound as a yellow

solid. Purification of the mother liquors by flash chromatography on silica gel (eluant
25 dichloromethane/methanol 97:3) afforded further 2.04 g of yellowish solid compound

(overall yield 35%).

"H NMR (400 MHz, DMSO-dg) 3 ppm 1.34 (s, 6 H) 2.76 (d, J=4.76 Hz, 3 H) 2.80 (s, 2

H)4.24 (5,3 H) 8.16 - 8.25 (m, 1 H) 8.48 (5, 1 H)

Step 4. 8-[3-(4-methyl-piperazin-1-ylmethyl)-phenylamino]-1,4,4-trimethyl-4,5-

© 30 dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylic acid methylamide [B104-X00-
MO03(C01)-D04]



Pd(QAc), BINAP K, CO DW I"NI / ORa R I I O
NN N NH, 80C33h NN HHNNII HStep 1.
W@2@aitomoe7, 4, 4-tri nmet hyl - 4, 5-di hydr o- | H pyr az opOf/BPB05)50612
qui nazol i ne- 3- carboxylic a8 d potassi um salt
[ BOO- XQ0- MD3 (CO1) - D02] A suspension of et hyl
8-am no-1, 4, 4-trinethyl-4,5-di hydro-1 H pyrazol o[ 4,3- 5
h] qui nazol i ne- 3- car boxyl ate (20.00 g, 66.368 mMmmol) in
anhydrous et hanol (250 niL), 1.5M potassium hydroxi de
in ethanol (150 nL) was added under good stirring and
the paioAlc €16/ aomstst ﬁuﬁ&j | @ﬁmfAPl(@s :tzzp%% oéﬁsefmmol) and

coollng in an ice a sol was formed

fil t dmethyliespantde m lnL)etvn@mharged i & douad-botiom fladle ﬂushed with argon.

Xgﬁgoung&%}ge‘%% ﬁ%diiﬁﬁlg %ﬁ/ﬁggl tg]f\/é@}%‘é‘ te%%&eﬁ@ggwﬁlgl-pmerazm—l-

6 H) ylhethyl)hendlarhine 4(4318 4( mg, 2.1§4 Gurdal),( sthyl B-ibflo-8 40 trimethyl-4,5-

n@llh@ﬁ ﬁleﬁvr%o}%?ﬂl}ﬂmaazel%ﬁ -Fryarbexylia-a5id methylgmide (300 mg, 0.728
4 Smitbl)q Ud. 508 310 9ﬁ)“
[ BO0 e q zﬂﬁ%go g Séﬁpcﬁ%étfﬂ()ﬁ@ﬂ%@é?l@%} were added.
8 anThﬁoteiu ungclmmuilrﬁe\tan gmeatad Bl %Q°ﬁyamoilmaﬁymzmrgpmwah good stirring
83uhgﬁéol i ne-3 -carboxylic acid potassium salt
(17 4.594 mmol) in a 1:1 nmixture of anhydrous
t et rAﬂeymhoolﬁngmmmm redopsranet it factiomnhiteuré 349fidrpd by suMtion filtration

L5 DB S b Bl b i e
and veas( fin H%%E@h@ﬁﬁfdg%h%’ R s )eer Aibad | didRl #6methane/methanol

wer e added i n that

eg §12 540 % 65. 418
or det5:0)dp atferd 21 mec(yiedd @?f%l/oﬁ/mlse tld qompgued. r oom

Itogwe dﬁ}\/ﬁ{ @o R@%r%gi\ﬁ@{j’é b 1% £RFS b2l T I F P 271 s,

di ::m H) 0178 (8,aFe.76(Hk, 3 IBEDA4 (r)l,ﬂmg m&m Hpmgggarﬂ)qs 91 (d, J=7.31
extr wa |
S vae g Ta6 bt pi | I Rl Pl o B v kb éds & 11)

undeg41r@dygyg5ggqsl§yre There were obtained 17.0 g of

yel | owi sh solid that were triturated with diethylether

t o Brmwoikinghes@dpg tethepbevedqnghiod the follavangiesipostds were prepared:
n'pls;%% 1H NMR (400 MHz, DVSO-d6) 6 ppm 1.31 (s, 6

H)2 2 H 2.75 (d, J476H23H)430(33

H 6XH886- xo:) -MR3(@018D02 ( q, TIRMIBUIIzMEE, BMSO-HY § ppmll.33 (s, 6 H)
H). |WD 2004/ 104007 PCT/ ERRRDE/ 9564 - 21EH(rBY 13, $ (92 H) 2.76 (d,
in 4an anal ogous way the |fall7gW0a FHAROLNES MEX ) 4.31 (s, 31) 6.91
pr epar ed: (d, J=9.02 Hz, 2 H) 7.53 (d, /=9.02 Hz, 2 H) 8.15 (q,
J=4.84 Hz, 1 H) 8.34 (s, 1 H) 9.25 (5, 1 H)

B09-X00-M03(C01)-D04 | 'TH NMR (400 MHz, DMSO-dg) 8 ppm 1.34 (s, 6 H)
2.27 (s, 3 H) 2.52 (m, 4 H) 2.70 (s, 2 H) 2.76 (d, J=4.76
Hz, 3 H) 3.13 (m, 4 H) 4.33 (s, 3 H) 6.59 (d, J=7.31
Hz, 1 H) 7.14 (1, J=7.68 Hz, 1 H) 7.23 (s, 1 H) 7.26 (d,
J=8.78 Hz, 1 H) 8.15 (s, 1 H) 8.39 (s, 1 H) 9.33 (s, 1 H)

B101-X00-M03(C01)-D04 | TH NMR (400 MHz, DMSO-ds)  ppm 1.34 (s, 6 H)
2.55 - 3.62 (m, 13 H) 2.71 (s, 2 H) 2.75 - 2.79 (m,
J=4.76 Hz, 3 H) 4.33 (s, 3 H) 7.25 (d, /=10.24 Hz, 2 H)
7.69 (d, J=7.80 Hz, 2 H) 8.10 - 8.18 (m, 1 H) 8.41 (s, 1
H) 9.55 (s, 1 H)

B19-X00-M03(C01)-D04 | 'H NMR (400 MHz, DMSO-ds)  ppm 1.33 (s, 6 H)
2.68 (s, 2 H) 2.76 (d, /=4.76 Hz, 3 H) 3.02 - 3.09 (m, 4
H) 3.72 - 3.79 (m, 4 H) 4.31 (s, 3 H) 6.93 (d, J=9.02
Hz, 2 H) 7.55 (d, J=9.02 Hz, 2 H) 8.15 (q, J~4.63 Hz, 1
H) 8.34 (s, 1 H) 9.28 (s, 1 H)




8- am no-4, 5-di hydro-I H pyrazol o[ 4, 3- h] qui nazol i ne-3-ca

rboxylic acid nethylam de [B0O-X00-MDO(CO1) - DO4]
WORMR4(14007 MHz, DVSO d6) S ppm 2.69 -

(d,
(s,
1H

[4,3:

J=4.76 Hz, 3 11)

3 H 6.54 (s, 2 H
; 8-amno-1,4,4-trh
h] qui nazol i ne-3- ca

5

7.

"H

2. 74 (m PCHEPRDIVES0612
2.88 (t, J=7.56 Hz, 2 H 4.31

99 - 8.08 (m 11-1) 8.18 (s,

net hyl - 4, 5- di hydro-| H pyrazol o

r boxam de

[ BOO- X00- MD3( CO1) - D03] 1H NMR (400 MHz, DMBO-d6) 8 ppm

1.32

(s. 6 H 2.61 (s, 2

H) 4.30 (s 3 H 6.57 (s, 2

H)
8-ia
ui ng
bot t
8- arn
3 -h
(13.

i no-1, 4, 4-

(
33‘101 )goo Mog?coﬂ yI S
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trinmethy
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00 g 45 400 nmool) w

:12!’.176]' ﬁ DEMS@‘ 34 (s, 6 H)
T

93.13 (m, 4
(dd, J=7.93,
23 (t, /=2.01
pdd 1 H) 8.16 (g,
('Sn \Sﬁr(sil]tﬁ)

di g
45,
mmol
i SO-

Ry DDA ) |
00 mmol ), bisublimt
), copper(l) iodide
anyl nitrite (9.107

mmiﬂmmﬂmmso ) 3By .34 (s, 6 T
2135 Gclit BB 2(79.(7,61H)2. 704, #9876 Hz, 3 H) 3.43
622 HY3.58, (s, K3HHL33 (B, 7.25n(, 2 H) 7.66 (s,
m o) 830180 Mymb) (s, WEh e added

int
hour
mat 6
W th
400

MRAf0 50K BleMO03th 1) M4 m
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rials were renoved b
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599 AY: %fﬂt %5;'77? (EGA. éHz 3 H) 3.4

VsSYEDH R (sSJ soréH) 99(m1H)
S

755 t&ra'} 2 1H)7.76
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over
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wi t In 2004 12
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anhydrous sodiums
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he nother |iquors by
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K440y, ng bp m 135 (5, 6 H)
u1 atzéw (rnd Fogh-¥n2-634%. S 268 (6,21
o3 70 F4.69 Blzg3 5D 28 r-13-@ @, 2 H) 4.30 (s, 3
H) é8hy|4etthen, hH) $i981(d, A93830 g 2 H) 7.58
féM)Z)Hz ZH) Bd 5 (RuiFdf55dEa, i1dh) 8.36 (s, 1
H)ﬁéh(xhﬁbnatography on
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4. 24
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" -8\1,9(“”#1.“1{)84

b?i g b@gﬂm}a}%@o% %pgj 1.34 (s, 6 H)
of 70/ €bl18\ins b 15 A Socdkscoppounds, 2 H) 2.77 (d,
N g’é&“gg ﬁH%?%a?l%@cs)%; mgsgy(s 3 H) 4.40

hZ1 15 6 703,267 B2 1 1) 7.21 (t,
js”ﬂ A ap7. ﬂég‘%%,g @) B5YER (s, 1 1) 8.12

8_[0 (A

4-tr
di hy
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2004
0. 07
di ne
roun
was
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et bl nHBar-a1

| B20R90-H0atCorDva
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/ 104007 PCT/ EP2004/ 0
28 mmol ), ()-BINAP (

42 (s, 1 1) 951 (5,1
NME (400 M, 'ﬁﬁi%aa'x E!S%m%m' '~ 1.24 (m,

O%H&ﬂ#éi%lﬁ@ez a8 @a? B%%J (& /=4.76 Hz, 3

6.94 (d, J=8.78
5Hs 2H) 1.8 (geff

Z,%E%Séiﬁth463Ph,
18) 834 g 1 1D.9P8s, 1) and

tBly73F X0 0¥ 05 (E0 1)-DD4nL
d-bottom fl ask flush
stirred under argon
met hyl - pi perazin-| -

ny,

2.184 nnDI) ethyl 8t

"HEMR oangie DVMSO-ds) § ppm 1.31 (s, 6 H)
e@l4wtzr50a(ﬁg@m1) 2.681e, ATH)X2.04 &, J=4.76 Hz, 3
3.39 (snrn)1 tm laem 4. 30@(5&3&}11‘)’:) 6.98 (d, 1
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di hy'd
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qur TaZ0l TT1E- J Cdl U()X)/I T

acid net hylam de (300 ng, 0.728
Reported below are the analytical HPLC/Mass data for some representative compounds

5

of the invention

Table XXI
M+H RT method
B121-X00-M03(C01)-D04 442.514 4.40 1
B122-X00-M03(C01)-D04 393.461 4.70 1
B123-X00-M03(C01)-D04 380.422 3.42 1




mol )

with good stirring
t enper at ur e,
suction filtration

and the filtrate was evaporated to dryness.

K2C03 (1.508 g,
di met hyl formam de (10 nL) were added.
worzootae®omas heated to 80C in an oil
for
the reaction mxture was filtered by
10 washing with dichl oronet hane

10. 910 nmol ) and

3 m9urs.

The resul ting
bat h undePCHEP2IN4/050612

After cooling to room

The

crude

was purified by flash chromatography on silica gel

(eluant: dichl oromet hane/ met hanol 95:5) to afford 215
g (|yb&lakoBAiGa(ch)-Bed ¢ tigrbgsconmpoungs 1H NMR (400
VHz , BIEXod R0sCH AR | 35 406600 H| 254@ (S, 31 H) | 2. 42
(m Brib-maoMoscﬁn-D& M Bogdsd U, [J=%370 Mz, $ H) 3.44
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H R are the anal yti cal HPLC/ Mass
By s rpoien o Ol Aodove s repssiop e AR grihoformate (7

mL) was added to the tube along with 5 equivalents (1.95 mmol) of each primary amine

(indicated as R2 in the scheme). The reaction was mixed on the Quest at 25°C for 16
hours followed by a 2-hour period of heating at 70°C. After cooling and removal of the
reaction solution, the resin was washed once with trimethy] orthoformate (7 mL each)
15 and three times with anhydrous methanol (7 mL). Anhydrous methanol (5 mL) was then
added to the resin, followed by the addition of 148 mg (3.9 mmol, 10 equiv) of sodium
borohydride. After vigorous gas evolution had ceased, the tube was capped and mixed
for 8 hours at room temperature. The resin was washed 3 times with methanol (5 mL),
three times with methanol/water (1:1, 5 mL), and three times with DMF (5 mL). The
20  resin was then treated with 20% piperidine in DMF for 1 hour at room temperature.
Again, the resin was washed three times with DMF (5 mL), three times with methanol
(5 mL), and three times with dichloromethane (5 mL). A sample of the resin was tested
for quantitative amine loading by using the Fmoc UV-spectrometric method described
below. Qualitatively, the resin was analyzed using the chloranil test method described

25  below.
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PCT/ EP2004/ 050612 189 812491X00- MD3( CO1) - D04 379. 434

4.86 1 B125-X00-M3(C01)-D04 406.503 5.60 1
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B128- X00- MD3( CO1) - D04 406.46 5.40 1 61
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8134 thepa ek ooqyrred for 3 wyputes at room temperature, The resin was
B1353748001 Wi Wlib P91 @ltﬂ ﬁneﬁaaﬁgl (3 x 5 mL) and with dichloromethane (3 x
B21- X00- MO3( CO01) - D04 429. 498
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813 % ¥isMy I4reddlIguakdits (ﬁ%ngé)z(?ﬂdrﬂL lod8led resin was charged into a 3 mL
e g)é%g)rgl\gr i gﬁg?ﬁtéggwﬁg ?4111’?66 (31}51( To the syringe, 3 equivalents of 9-
g iiéﬂl%(é%%y%%t‘(lﬁ%ﬂor%fnﬁ@ gls%%vgéd‘in (ﬁnﬂ of dichloromethane were charged and
B144-Xequixaa(tol N Eexhlszm@pﬂglgybm were then added. The resin was shaken

8 14715%(‘8‘9‘1%3’? ég,%l; iig9ek, 5% B ST redin was washed with DMF (3 x 2 mL, §

B146GrXODwND ﬁ(efﬁiih()l (DR #RS5 k), 4nbwith DCM (3 x 2 mL, 5 min.).

1. B
1%411371 oo,@g%g grtﬁeﬂ's&g\ym&gg Di@é%asldrwan from the syringe and agitated for

5 minutes at room temperature. The solution was dispensed into a 10 mL volumetric

flask. A second aliquot of the 20% piperidine solution in DMF was drawn and agitated
for 30 minutes at room temperature. Again, the solution was dispensed into the same 10
mL volumetric flask (stock solution). DMF was added to the volumetric flask to achieve
20  a 10 mL total volume. This volumetric flask containing the stock solution was agitated
thoroughly and exactly 0.5 mL were transferred into a second 10 mL volumetric flask
(test solution). Again, DMF was added to the volumetric flask up to a 10 mL total
volume. The absorbance of this test solution was measured through an Amerasham
Pharmacia Biotech Ultrospec 3000 Pro, UV-Vis spectrometer at A=302nm against
25 DMF as the blank. The post reaction resin substitution was calculated using the
following formula:
loading (mmol/g) = (4,,, X 20 fold X 10 mL) / 8100 X wt
where 4, is the UV absorbance at A=302nm, e=8100 is the extinction coefficient of
the piperidine-fluorenone adduct and wt is the tare of the resin in milligrams.
30
Qualitative chloranil (3,4,5,6-tetrachloro-1,2-benzoquinone) test for resin bound

secondary amines: A small aliquot of pre-washed resin containing the attached amine
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B16 THKp@rarOR(48-h] qibdrzofid-3&aPbdhyl Audridéxanpl e 62 Resin
m S;It%g ﬁ%@l\\l’ 2 elpqﬁizfp;mllagig élﬁlHI}?}l-‘Pﬁd glz’qq 1{\& (({-%.I(\)Il)izf Ihe_l\rlﬁs(i)n in step 1
ON. ddolé, %e'\fohb@%g p'ise-activated carboxylic acid fluoride reagent was added. In 5 mL
of dichloromethane, 166 mg (0.47 mmol, 1.2 equivalents) of 8-iodo-1-methyl-4,5-
dibydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate, 155 mg (0.585 mmol, 1.5
equivalents) of tetramethylfluoroformamidinium hexafluorophosphate and 0.102 mL
15 (0.585 mmol, 1.5 equivalents) of N,N-diisopropylethylamine were dissolved. N,N-
Dimethylacetamide was added dropwise to the solution until all reagents were in
solution with sonication. The reaction system was stirred at room temperature for 30
minutes. Additional 0.102 mL (0.585 mmol, 1.5 equivalents) of N,N-
diisopropylethylamine wete added to the solution, in 30 minutes, and the entire content
20  was charged to the resin on the Quest 210 synthesizer. The resin was mixed for 18 hours
at room temperature. The resin was drained of the acylation cocktail and washed with
DMF (3 x 5 mL, 5 min.), with methanol (3 x 5 mL, 5 min.) and with DCM (3 x 5mL, 5
min.). The resin was dried from DCM under vacuum. The resin was qualitatively tested
for the acylation reaction completion using the chloranil test method. A sample of each
25  dried resin was subjected to the quantitative Fmoc UV-spectrometric analysis to
determine the extent of resin bound acylation.
Step.3 Catalytic amination of the solid supported 8-iode-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazolinc-3-carboxamide
Using a 4 mL Argonaut Trident synthesizer cassette, 200 mg (0.078 mmol) of each
30  resin type from step 2 above, were charged into separate vials. To each of the reactor
vials flushed with argon, potassium carbonate (0.158 g, 1.56 mmol), palladium acetate
[PA(OAc),] (1.8 mg, 0.008 mmol, 10%), (+)-BINAP (5.0 mg, 0.008 mmol, 10%) and
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and 139igt 3F et3-bR(tert-butoxycarbonyl)-2-methyl-2-thiopseudourea (0.052 mol) were
suspended in 150 mL of gaseous ammonia in methanol and the mixture was stitred at
room temperature in a close bottle at room temperature. The resulting solution was

25  concentrated in vacuo until 10 g (74% yield) of the title compound precipitated which
were collected by filtration.
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pressure, the residue redissolved in water, the resulting solution neutralized and the
product extracted with ethyl acetate. The solvent was removed under reduced pressure

to give 2.4 g (78.7% yield) of the title compound.
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resin was BEJ ec ,?&ﬂ?@%ﬂ%p@a?%ﬁ%%ﬁ%ﬁgﬁgfﬁ) 9'% ?m’A'H) >-38
UV- _s(bs;gltlﬂp&;ﬁﬂ (ddng 244) &QSHz,t lo}é[) 6lez eli, 20, 1 (BB 7eddt(ant 8.?2 Hz, 1 H).
resi oynd acyl ation. Stcp. talytic am natiop, of, |

£ he b oS, B eoutY et SOy ecioR JhSbI b e g derivative the
pyr ai%ﬁb@in&%oﬁ'mndgk»efbﬁé%rédﬂe' 3- carboxani de Using a 4

mL %gonaut TPI dent synthesi zer cassette, 200 ngy

(

. O¥43-¢hmethydpiperazin-1-ybphenyllguanidinel r om st ep 2 above,
it ials.. To. each of th

Feaay SR RER Y FensyBhS s T acci o car bonat e
(0 GOONBIR (4O MITHIIVSORE) b B IRABES B 9. 09 e ENTI s 2 0 985 G,
ol L ﬂgbb/&-‘) @nb%szﬁkmq%k@@?); PCT/ EP2004/ 050612 193
th j ; ' . I9E1 ' t
i g R el gt ShS ot R pr i BMIARET D
e o 22 e AU s
Tri ﬁtﬂ@(?&a{ﬁ%&éb?'?’g&’éﬁf#e%& Unit (EATU)

Sy ntXgSichloséptchPhouanidile resin was drained fromthe
synthesi s cocktail and washed using the Argonaut

Trident EATU synthesis stati Example6dDVF (1 x 2 L, 5
mn.), with water (1 x 2 nL, 5 mn.), wth DVF/ water
(1:1) (3 x 2 m, PBnin.), with x 2, 5 ,
with netha B, 5 BRi: d Vi h BN (3 2

nm., 5 mn.). ep. 4 Cl>eavage fMAhe differ i y
substituted % am no-| - met hyl - %,05- di hydro- | gﬂg%g

pyr azol o[ 4, 3- h] qui nazol i - car boxam de feqmthe
solid support 0, easbn-Ar Uty JJ i dent N%@r vial, 2
m. of the fol Low.ng res]n cl eavage cockigli wer e
added: di chl or omret hp(n\ (50 mL), tri f[I/lm o&tetic acid
(49 nL) and water ( ). The resimgsdspanded in the
cl eavage cocktail was shaken for 1 hour at room

tse Mste@ il UT ert-batyl (18)-28ygirogyHl -phengethyl dafidmsig nt hesi s

statjon, The solution contaipi the, crude 15 products

was ‘& 0toR Lf] _% é%@%}r g%Oi)_ of é?@_—%nmw@-?rmee@lﬂhanol in 1250 mL of
addi dihyaaRiatd £ 99 848aN (0193 nbl) of N-SHY 10N N1BiiARABy kmintlwas cooled to
each) 'were al so captured to the san®e correspondi ng

vi alBC and 76.21 gX(\491me)) vf figeg-butyl|didatipnate were pddeg|portionwise. The
gl gég%ﬁﬂg ¥ohs SirPRLD 989&?@%8%%@ ' Mohks R ¥ 5B WaSRS with 400 mL of
2 ( AM KHSO,nEhdovg il gyt wisdyied aver i9ay8 Oh yHu) pfferdingy69.88 g of the title
compound.
Step 2. (2S)-2-[(tert-butoxycarbonyl)amino]-2-phenylethyl methanesulfonate
The solution of 68.9 g (0.29 mol) of tert-butyl (1S)-2-hydroxy-1-phenylethylcarbamate
and triethylamine (40.36 mL, 0.29 mol) in 700 mL of dry dichloromethane under inert
25  atmosphere was cooled to —10°C and 24.79 mL (0.319 mol) of mesylchloride were

added dropwise. After 2 hours at 0°C the mixture was poured into ice and water and



grafted am nonet hyi pol ystyrene-1% DVB
(copol ystyrene- 1% DvB) Exanpl e 63

wOR(G03AetbDr o- 4- (4- net hyl pi perazi n-1-yl ) phenyl | BCEBPZ041€50612
20 Step 1.1, 3-bis(tert-buta%ycarbonyl ) guani di ne >~QA,
N-":~-Nk~~>k HOHHOZ15 g of
1, 3-bi s(tert-but oxycarbonyl)-2-net hyl - 2-thi opseudour ea
(0.052 nol) were suspended in 150 nL of gaseous
amoni a in nethanol and the m xture was stirred at
roomtenperature in a close bottle at room
t eMRGEALE Svith BRhiofsikthdn@d Tﬁ@'dﬂ%dn HAS @{g washed with diluted HCI,
concentrated in vacuo until 10 H@byle d)
tit lagqueamsPali{iOp brive pind driesove iNaBSOpiellingn89. &gt@fcthdaproduct (98 %
f||trgajon WD 2004/ 104007 PCT/ EP2004/ 050612 194 Step

1, 3- Sie}gg.t’mrtmhbﬁl msommbepndhh-ﬂ E-I-phlmwétﬁ?lahfb%ﬁ&%“ fony

I

gg:'lﬁlﬂqeg):a&gxre of % @&/ %2%} 9f (g$) -2- [(tert-butoygycarbson}%acm':lgo]-2-pheny1ethy1
1, 3- 0

dry %tgénﬁg{lfgﬁ%? tﬁgﬁ s cog? t %ZCMS’I é‘g %Sghﬂ? {)i; n THE under

and iBer6 atmqsplerenveds) refifixedsfarr§ hbmar Bhetrmnes waf ahérc cooled to room

s PRl ool S, PR P BT 08BN e b sotuion was

for dvafunated affértinggtRotiads ot ut yemlawoéﬂ tlﬁ‘é:’a wifedaifbagh silica gel

and he qgg %yc | ayer dried over evapor at ed
Cﬁ&]{ﬂ.ﬁl@g aphy(elyant lhav@éle/mglaﬁm@fq%)d 15359 g of the title product were

chrqgg;étg(g@gp,@ ief). @ silica gel colum (el uant

petrol eum ether ethyl acetate 7/3) to give 4.0 g (51%

yi e|&M(1$)-|2?mqrph@lm,-éﬁb@mhdnylﬁthasample:ﬁlhydrochlorlde

SR Y TS SR QA

CF p@eﬁyle&hylcﬁbdfmﬂe) imm 1 8@ it dfatichidrothefhage (aStratehwith 106 ml, of FICI
(4{/% %FE é‘? NY eiilmsni %/ #%%g}e&gsg%lﬁ?e% wf%h (%%thylether and
dl C hhdproamk nﬁé}%d ($49 g,@pd%@i&d)ml )
"H NMR (400 MHz, DMSO-dg) 8 ppm 3.37 (m, 6 H) 3.83 (m, 4 H) 4.90 (m, 1 H) 7.51
(m, 5 H) 8.84 (bs, 3 H).
By working analogously the following compounds was prepared:
20 (18)-2-(4-methylpiperazin-1-yl)-1-phenylethanamine trihydrochloride
'H NMR (400 MHz, DMSO-dg) § ppm 2.78 (m, 13 H) 4.47 (m, 1 H) 7.46 (m, 5 H) 8.45
(bs, 3 H) 10.40 (bs, | H).
Example 65
Og, +O NH,

25 Step.1 1-tert-butyl-4-(4-nitrophenyl)piperazine



of
1, 3-bis(tert-but oxycarbonyl)-2-trifl uoronethanesul f ony
wo gwanig@dne were added. The 15 reaction m xt urBCTEB2004/050612
stirred at roomtenperaturdadfor 72 hours. The sol ution
was diluted wth further dichloronethane, washed with
wat er and the solvent dried over Na2SO4 and
evaporated in vacuo. The residue was purified by
chromat ography on a silica gel colum (el uant
di chl or onet hane/ net hanol 92/8) giving 5.4 g (86.2%
yi el f)soRii 4. ]
e hﬂ ggﬂ%gﬁ‘g? @(5(9}'1\1[@‘?5 £4 M&C}fbmi %@fo nftﬁﬁém@ﬁé 228?29?mm01) of 1

oxane. e m xturé
sti rwléd:uatlpiper@met dilyduobtomride and3 anght(zo Ihemsd) oetricthylesnine, in 22

renoved duced. pre the r.esi du
r edi %@oﬁ; ?nﬁtr%at%?‘s reffi ‘fz (If? 11’? G Ss tﬁnB‘E‘“e was cooled to room

neut %ﬂlbbraﬁﬂie ﬂﬁldteﬂ Reith Waterlaiel exerstted@ GhiMHivHidrBmethBYd. The organic layer
acet at e. | vent was _ renmoved under reduced

pY es¥@y @ashﬁg wjthywater andybrineg dried gyes NpS@s andhevappraged. Purification by

c mg 8@ ot t@%%&lgﬂgﬂsdf;g& i %ﬂ&?lx@e’ﬁ%&&z 7/3}3@&:1%&118640 mg of the

21tBCofupourd aspellow3elid.(bs, 4 H) 6.72 (dd, J 2. 44,

. ulogd it ooty o Sabled g e e 7o

SUI t@biﬂ)gl@lgf(&lj}]} ed aniline derivative, the
fol |l ow ng npounds were pre‘gared 5

[ é_ea_nﬁﬂﬁrbbp@lmﬁerﬁmw pheaylamigeani di ne; N-
[ 4- (#4%851%196% g% gll'%) ﬁﬂn))ﬁ g)?g dls%—bgﬂlgﬁ Igi) I}%@Bg%yr#npfrazme in 24

H) 70l Jof (1sgthahok) 908. 185 ({69 mﬂxo]l){)of]ajmﬁ(ﬁm(m chibrit dfssslved in 6 mL of
di hydr.ochl.ori de

N R g1 (S8 2moR i e sl e Aoy fippgension s
I ] glkfbﬁledlaﬁﬂ filtereQ. ;irfvéab/adﬁlét@@ vz thr@@?oﬁ@nw@semaﬁiﬁ%n%% Na,CO; to

H 2.43 2.80 4 H) f()
02"11? mueguq_])has;enlgzxtr:(lqgl’on with di lgomgthp.m yielded 667 mg of the title amine.

oy GBS 0 T TR BN A EL S 410 .2

Boc Nl 2 Hp6.60 (df A8 Hz) 2 H) Bl6N (€C1/H8.78 Hy, 2 H)CI H 15 Step
1. Tert-butyl (1S)-2-hydroxy-]-phenylethyl carbamte A
solution of 40 g (0.291 nol) ‘%ﬁég

(2S) - 2- am no- 2- phenyl tphanol

0.
et hyl EJ?tO&teH 99. 8%, SB@J\) d?g,ﬂ"‘ %U\
(

N-eth N, N di Rr op¥F gm ne was cool ed—t® 0C and

76. 2 0.349 nol) offudi -Nﬁt butyl di &8 bonat’e were
added] portionw se. The' ni xPure was stirred at room
tenperature for 3 hours then it was washed with 400 nL
wf 20 [3M- Mdﬂi)d—plﬂ'drhimﬂgpﬂux)c)-ﬁh&m-amﬁsmﬂtel ed over

NaZS‘g)ﬁl stugp%isﬁanflf oorfdI 19%3 ??ydroxyq)henylf cheta{nln © (3&8 i unl(rjl anhydrous
tetrghydroﬁlran (600 mL) was treated with 4-hydroxy-N-methylpiperidine (30.54 mL)
and triphenylphosphine (68.18 g); a solution of diethylazadicarboxylate in anhydrous
tetrahydrofuran (THF) (40.94 mL in 60 mL of THF) was added dropwise and the

25  mixture was stirred at room temperature for 2 hours and then heated to 50°C overnight.
Further amounts of triphenylphosphine (28.00 g) and diethylazadicarboxylate (14 mL)
were added and the heating was continued for additional 24 hours.

The solvent was removed under vacuum and the residue was taken up with ethyl acetate
(600 mL), and axtracted with 2N hydrochloric acid (3 x 200 mL). The aqueous layer
30  was washed with ethyl acetate and pH was brought to 10 by addition of 20% sodium



Step 2.
(2S)-2-[ (tent-butoxycarbonyl)am no] - 2- phenyl et hyl

woreiohamesul f onate The solution of 68.9 g (0. 29PCEP2004/050612
tert-butyl (1 S)-2-hydroxy198 phenyl et hyl carbamate and
triethylamne (40.36 nL, 0.29 nol) in 700 nL of dry
di chl or onet hane under inert 25 atnosphere was cool ed
to -10C and 24.79 nL (0.319 nol) of nesylchloride were
added dropwi se. After 2 hours at OC the m xture was
poured into ice and water and WO 2004/ 104007
PCT/ y ' ' - .
The or ganﬁ'z ﬂg Eﬁénv\“é@% sh %\ﬁjﬁ\i\bdq ﬁf? gﬁb%@@&ﬁﬂ@ fhe combined
aqueagnitesiacs, wdse ivashed mjthdxrme dndduied dNeP8DYdspue bafiiumg sulphate. The

0
'?'gr ? S-"%’S% \;va!?se 1%15%9&% b 318 vé)cuXmel g %t %Rldg was purified by flash

(19) cmmﬁabg,a’apﬁy bl -sflich| ool -(plagitydietlbivhetabemRitandl SHES then + 0.1%
m xt ur of 2 (0.0792 pol )  of

(25) 9 I%WFMC%?%%?@S)IS@TF%’&HOHEdphenyI et hyl

" DEDAR (p0RE: s O PR3 Yt D) (8300982 ) 2.01 s

r ef | IKRA.1# (g, 3GDIOAG 52.5T e, X HR2.52 0D.6944%, 2 HR . 180 20dm, © H) 6.59 (d,
t it i et h dth

Cor i TR E ) Rl bR T dshs oS AR et aftor di ng

Lhe, SUMRAREApu b Aok, phiaiatiage pur 11 ed thr ough

silica chr omat ography (el uant

Hox oo Sty dfoRae SV L aipen-d g phemikaceiopidsc 2604 8) in
Wer & 613%' aﬁ 4?63“]% %asel!n%}ed \é‘ﬂ?ﬁ?ﬂ hx]drochlonc acid and the solution was

(1S) enyl et hana
di hylmhatadhrbmﬂudéorﬁl}smmu on of 11.58 g (0.0378 nol) of

bherfy P IR B PR eRh Sodsf et e appidieomet Alslvein water and

t r eakgHedvivith el addiat@{30HEL). THe adddous s&lh@é&ﬁﬁ@s Bltfied by 20% sodium
stirred for 18 hours. The m xture was diluted with

Hi et Ipresideend axiracted avithy ol acetete) (¢ax SRMLY; thg cgmbigd garganic layers
i el

5 Go" rredhet g AR Groeap il hack ORI é%dlﬁf [ 5oy anhycrous

H) . Wdimwonlkihaty. Afiat wyouiigyhd sebverty tHeamided 200 rgp)wmdssmﬁxized from n- -

d .
P} SRS anf Bt pcet ﬁaeetroayz?lﬁ 1904 3f:9ffepcegwmdc hanani ne
t(rl HMMMQOM@Z-‘DM Sl-g(QnWHZI 1[5, gfsmﬁ(n?&mzlz-

0, 6 2 H)lagl (SE§<§H[3|5§ e 1D 4o .25 (o 45 2 1) 6.09

I st t - .
i Hd,érugd '\93% 2"}3:]’% gﬁeeﬁﬁﬁ ﬁ%cll JT 83, %0 88 He, 1) 6.16 (5. F-2.19
2004175[2’!,040))(178%‘[#&92&%/1@50612 197 A sol ution of 800

ng (5.67 nmmol) of 1-fluoro-4-nitrpbenzene, 2.07 g (1.2
mol ) of 1- ——ﬁn

5-Amino-2-(4-methyl-piperazin-1-yl)-phenyl]-methanol



tert-butyl pi perazi ne di hydrobrom de and 3.2 niL (20.41
mol) of triethylamne, in 22 nlL of acetonitrile, was

wOo edosgaea’ f or 10 hours. The mi xture was cool edPCDEPIOH050612
tenperature, diluted with wefter and extracted with
di chl oronet hane. The organic |ayer 5 was washed with
wat er and brine, dried over Na2SO4 and evapor at ed.
Purification by flash chromatography (el uant
di chl or onet hane/ net hanol 7/ 3) Vi eI ded 860 ng of the
title conpound as yeIIow solid. "H NWR (400 MHz,
DVBO- dg}) S ppm 1..05 4

¢ ~
H 7.0
4-(4-ter

burt vyl piper ng n- 1- Y mre” To - N\)
sol ugio | 840 gk g, 18%; tefiu AR
1- t erybutyl - 4- (4- ni t r ophefyl ' Nlof
nmet har(DI 904 my (16.9 mof) of ammoni um chlori &e
dissolved in 6 nL of water and 552 my (9.886 mmIRUXT ln—j'lBH,

iron were added. After 7 hours, the suspension wag
cooled and filtered. pH was adJ ust ed i Dk
portionw se addition of Na 15 NHiEe: agueous on
phase. Extraction with dichl m'get haneoyirgs ded 667
of the title am ne. 1H MHz—DBMSO-d6)

1.05 (s, 9 H 2.62 (m, 2.89 (M gkl 4. &2.
H 6.50 (d, J=8.78 Hz.”2.H 6.67 (d, J=8.78 H}, .
Exanpl e 66 OH HO Oh'p 37% Hd DEAD Et OH N THE NH, ~NH

r ef h 0 h O20
Nﬁ/@tfmjﬂ gu"ﬁ%ﬁb&?‘z”a yl oxy) - phenyl ] - acet am de A
s u s perslution of 2MubR-Fyitirobey @b asiyl (); 76z ¢ Z0haeI BQnBydbus methanol

i R gt Ko Vih S 4cinire aqid 6he iherpojution s heated to refhux
t ri plae BYHoRRO TR s 81ferkt BBs 2&ned RIS Atk 'an(ﬂhhe r8s1d e was dissolved in

di et hﬁll azadi car boxyl ate in anhydrous tetra ur an
( THRthyl4eeetde (50 in-)6 OThel sabitionHwps mhabl ohath shtmpmdsmueous sodium

and era
5 oﬁd{:hgbéﬁ ﬂ?s é(tew %Lg%%laé %ﬁmlg%%tra J\‘é t?cg%ﬁ wa ci hl%erd over anhydrous
ano modmrmﬁulphat@ HHmystqb\Fms phak rem 3. ﬁﬂeg)/a@nﬁh to afford a thick oil that

RSO b KBS P ls > i

sol Vrﬁ@tfn Th@ AflindARHoMRC WHTHAAED bAE waSRIdAkEn to yiel
taken ms g?)ﬁyl SCet B e (60D M) - and Axt s Betag e to ild

wtrﬁmfmﬁh@mﬁp@mo@; d (3 x 200 nL). The aqueous

or ougheo b g RRdg e eloSh WeopBE bt SRS Ba T 3970
PCT/! Eﬂmﬂu(mmz DIS®-dyy @rppxd 384 (SS3UHALE9 @h, INHl)|855 (m, 1 H) 8.65
et hyI ig_%t ate (4 x 100 nL) was carried out and t

Mcthyl 2-(4-methyl-pipcrazin-1-yl)-5-nitro-benzoate
A solution of methyl 2-fluoro-5-nitro-benzoate (3.487 g, 17.511 mmol) and N-
methylpiperazine (3.855 mL, 3.508 g, 35.022 mmol) in 30 mL of anhydrous methanol
was heated to reflux for 5 hours.

20  After removing the volatiles at reduced pressure, the crude orange oil was treated
slowly with water (about 20 mL) and stirred in an ice bath for 1 hour. The crystalline
compound formed was filtered by suction filiration, washed with water and dried at

40°C under vacuum for 24 hours. There were obtained 4.627 g of yellow compound (y
= 96%).



organi c extracts were washed with brine and dried over

anhydr ous sodi um sul phate. The sol vent was renoved
wanaenosacuum and the crude was purified by flBSHEP2004/050612

chromat ography on silica geébo (el uant

di chl or onet hane/ net hanol 85:15 then + 0.1% 5

triethylamne) to yield 21 g of the desired conpound.

"H NVR (400 MHz, DVBSO-d6) 6 ppm 1.52 - 1.68 (m 2 H)

1.83 - 1.96 (m 2 H 2.01 (s, 31) 2.14 (s, 3H) 2.46-

2.52 (m2if)2.52-2.63 (m2H)4.18-4.20(m 1H)6.59(d, 1

2 (L EORMIS (bt B, ag ) dont 908 4 PHPI8 ey D 3.27 (m, 4 1) 3.87

sol ufsi DH) 322 (d J=9.27 Hz, 1 H) 8.08 (dd J=9.27 Hz J=2.80 Hz, 1 H) 8.33 (d J=2.80 Hz,
N[ 3; l\/bt hyl - pi peri di n- 4-yl oxy) - phenyl ] - acet am de

(2. 6]0 in absolute ethanol (40 nlL) was treated

Wit Mdauﬁ f;frp&hﬁmp B5ifitreGtheh n§é¥héﬂdl on was

heat ed to reflux for hours. Af renovi ng the
s5ol vén%usmm@p ohewthi Brﬂemstéxlrmn@ramé -di-§9érarbenzoate (1.40 g, 5.00

aqueous soIa%@'?]E)]dn%l‘J(éj Was ba@%%béﬂ%%%%%a{seggl leisr%%m}lydﬂde(lf)()j

hyd rg, 8é5 mmblbaatdrthc ffardhation bf aeph:yipltatreeﬁatobse(rﬁedi Avliydrous methanol

br [ n(g 3|(1’§ nﬁ?%b ﬁﬁ taIﬂIIn&%%Vg%/ ﬁ’f@ aﬁf \ﬁ\%s % wﬂ&‘?@%‘i to reflux for 2

OV erhoaf) Yarihel ﬁeacmd\bvm& lébﬁbmee furfhet Gfiuh HER¥h MYdhd¥&(190.5 me) and
solvent, the crude (2.0 was crystallized from n-

Hex anet ﬁ??&i@%fr%ﬂPLhW@ie@fi@edttﬁ’l%e@W hques.g of pure

c OWD&H&%M%J}\M& Bétﬁ Otk%ﬁu%\@%‘r%g)wa@ JBAf ?ﬁﬁ]( Wate% v@ﬁ% IN HCI (6
2 2 1mp5 and3stifed 2t B®m tenpdatrenfor2l SHninditek AThe gbl\ﬁﬁm(\ms then basified to
3 B BTl o s g e o
=2. ek&actk‘llveré. wikhdd. Wah (Brine kiad . With %terlahdlaneEX@sF&'aﬁhﬁﬁous sodium
4- et hyl - pi perazi n- 1-vyl e - et hano
B0 ROBHRiz0 S0 oIt Peb SR 130 a@o@] bé & @ Lhrowish solid
) M’“"kﬁ%‘i&é‘ﬂ PR o 8 " ol gh |l g (oo
(]-thlgwoaeﬂ@e/methm@éﬁ) ©HielN| 1,10 g of desired compound (y = 87%).
'H NMR (400 MHz, DMSO-de) & ppm 2.28 (s, 3 H) 2.52 (m, 4 H) 3.03 (m, 4 H) 4.54
(m, 2 H) 5.53 (t, 1 H) 7.17 (d J=8.90 Hz, 1 H) 8.08 (dd J=8.90 Hz J=2.92 Hz, 1 H) 8.33
20 (d =2.92 Hz, 1 H).
5-Amino-2-(4-methyl-piperazin-1-yl)-phenyl]-methanol
To a solution of crude [2-(4-Methyl-piperazin-1-yl)-5-nitro-phenyl]-methanol (437 mg,
1.74 mmol) in methanol (1.5 mL), ammonium chloride (NH,CI) (465 mg), water (4.9
mL) and Fe powder (290 mg) were added and the mixture was heated at 100°C for 3
25  hours.
The reaction mixture was filtered and the black precipitate washed with MeOH/water
I:1 (10 mL). Methanol was removed under vacuum and the remaining water was
basified with sodium carbonate (Na,CO,) and extracted with ethy] acetate (5 x 20 mL).
The organic extracts were washed with brine (2 x 10 mL) and with water (2 x 5 mL)

30  and dried over anhydrous sodium sulphate. After evaporation, the resultant crude orange

solid was purified by flash chromatography on silica gel (eluant



N MOH HO _ N HNI1 / reflux, 4h O'N+ | a O
Met hyl 2-fluoro-5-nitro-benzoate A sol ution of
WQ2dokno4007 5- ni t r o- benzoic acid (3.702 g, 20 mMmBCY/EP2904/050612
anhydrous nethanol 5 (10.001 nL) was treated with 98%
sul phuric acid and the solution was heated to refl ux
for 4 hours. The solvent was renoved under vacuum and
the residue was dissolved in ethyl acetate (50 ni).
The sol uti on was washed with saturated agueous sodi um
bi carbonate (3 x 10 nlL), brine until neutrality ant
theruluﬁsl%meﬂfaﬁéxrn@fﬂaﬁaftﬁuﬁﬁaﬁﬂﬁydé 20+9.1 Sfady g@b PR F&i pure title
The sol vent was renoved under vacuum for thic
oi | compound v sP20).ed to crystallize. After adding

e PGBt Cofnt GUBLRT adbn o lina HEL 7 ek PR i i 4 1) 4.8

‘was haf] zvn)tmmcugezma o5 @, YRl eh3 @d ¥48.49 mf1=blee U1 1) 6. 67 (d J=2.68
conmpoun concentrating ‘the nother |iquors a secon

ér o@@é@cﬁa{%@r}b@"@é@mﬂr@) (y = 89%. 1H NMR (400

MHz, DMSO d6) b ppm 3.94 (s, elPd (m 1 H 8.55

(m 1H)865 15 (m 1 H).

2- (4= nzine-h-carhonyhpiperidin-dbanzinalrechoride

solution of nmethyl 2-fl uoroOS-nitro- benzoate (3.487 g,

17.511 mmol ) and N net hyl pijper azi ne (3.855 ni, 3.508

g, 35.022 mmol) in 30 nL hydr ous met hanol was

heated to reflux for 5 hours.J20 After renoving the

vol atil es at reduced pressuiNe, the cr}uéile or ange oi |

was treated slowy wth m&er,(ﬂabout 0 nL.) and

stirred in an ice bath foP'1 The crystalline

conmpound forned was filtered tion filtration,

washed with water and dried at 40C under vacuum for

24 Houa suspEhsiore ofvdmestintpipdraine- mc%an;g orbﬂorylelﬂydwehlonde (19.9 g 0.1

60 04 P2004/ 050612
B00 A oo R ImerorsTRe B 55 (L1 Pl 200 mL of
2. 4@lidhdrothefine . (ﬂ} figthy ﬁnﬁﬁe UBML, (633 %nbi) \%aszgddea dropwise. The

J=9.27 Hz, 111) 08(dd =9. 27 Hz J=2.80
8. 33n1<('81rg wgs ggrqquor 2 ypyrs The organic phase was washed w1th brine (2 x 20 mL)

2- ( 4ndetiby bvé?'sgﬁﬁﬁﬁzduﬁ‘até Xhdr Reride BieRBRRN WasBhHGFARE in vacuo and

5 A suspension of hyl
2- ( 4heverudg | predyse mzudnssglwd Jin Ft@Ht 65@ &) podtdeetiylether (.00 mL) and

B coreafE eI A BT 2R gHeY 465 1 us ¥ ip i wes iered and

moldyxied irtovteh @o ke rmtgl(mld@k%) o@ﬂ%&iﬂélcbﬁnﬁ)ﬁuﬁws obser ved.
Anhydrous met hanol 1\% m., 280. 3 rrg 75 mmol
was 1t HAMBJARY Mim 1 %Oééﬁ)&pm%}ea(t,e’a 116 Hze fH2.81ofs, 3 H) 3.00 -

3.11 (m, 2 H) 3.12 - 3.23 (m, 2 H) 3.28 - 3.42 (m, 2 H) 3.51 (t, /=6.16 Hz, 4 H) 3.73 (d,
J=1427 Hz,2 H) 10.12 (5, 1 H)

20 Example 69
1-acetyl-4-hydrazinopiperidine hydrochloride

HN T2

X

N

N

Step 1: N'-(1~-acetylpiperidin-4-ylidene)benzohydrazide




hours. As the reaction was not conplete, further

[itium borum hydride (190.5 ng) and 10 net hanol (0.350
workgo4aetoe7 added twi ce every 4 hours. After cooPCTIBP1004/050612

ice bath, the reaction m xR e was treated wth water,

with INHO (6 nL) and stirred at roomtenperature

for 15 mnutes. The solution was then basified to pH

11 by I N sodi um hydroxi de and extracted with

di chl oronet hane; the organic extracts were washed

with brine and with water and dried over anhydrous

sodi um 15 sul phate. The sol vent was evagQr ghed to

dryness to afford 1,35 g of a brownish sofid that was

purified by flash chrogat ography on silj&¥dgel (el uant

di chl or omet hane/ met handfl 95:5) to yieldjyl, 10 g of

desired conpound (y =38 . 1IH NWR (4 , DVBO d6)

8 ppm 2.28 (s, 3 H) Zézﬁm—ﬂéf—H}-&O ( 4 H 4.54

(m 2 H 5.53 (t, 1 HN.17 (d J=8.90 Fi7 1 H) 8.08

(dd J=8.90 Hz J=2. 926714\1 H 8.33 20_4d J=2.92 Hz, 1

. 5- Am no- 2- (4- net hyl - pi per azi n-1-yp)-p enyl |

- et i c . .

{2 CPRRL 01 SEL b Bportlodtore dissgived i 00 of golute ehano

(437andeP1.2 3. (0A56mmd]) of henroylhpdrating webe added. TheTeRiltiAy solution was

powIETSS0T RO P i EaRhe e I FEREVRRdp deuo and the

af  1Q8I6ud partiBonedSodAPtrSdichiBBmERRARS bR witek! THEoMBSC Tayer was dried
filtered and the black precipitate washed wth

Ve OH VB tsefium sylfate gy gvapegaied ateoArvness. ridwotesidue vesr triturated with

vac k3 ; iaf i .
Loy ] 0 0S5 PSRRIy o .
ac etlﬂbldl\/(IE(zb(OO zmz;mMso:aap% pngaﬁ)m,ea@m ?gea.mm )4wa)smﬂ3.74 (m, 4
W t ' an it ter (2 x 5 n) 30
and%}f'éﬂ&&@%%%%ﬂ_%ﬁélgzmsu ul phate. After

RV aEieRbi RN(L-ARE1pDeHtdN{) FensdRyRagage sol i d was

purifre by(fl agyhﬁ?ﬁr omat%g)]r aph§y on sigl ica ggl pegl uant

WD 2004/ 104007 PCP 04/ 050612 201

di chl or onet hane/ net Qnol /triethylam ne 90:
yield 357 ng of pwre title conmpound (y =
(400 MHz, DVBO-d6)l 8 ppm 2.26 (s, 3 H 2.5
2.73 (m 4 H 4.@48
H 6.43 (dd J=8.

(m 2 H 4.75 (bs, 2 4,095 (t, 1
J=2.68 Hz;- 1 H 6.67
5 Hz, 1 H 6.80 (q J=8.42 Hz, 1 M Exanple
1-(4-Methyl -pip i ne-| - carbonyl) - pi peri dPn- 2- one
hydrochloride O N HCI N To a suspension of

4- et hyl pi perazi ne-1-carbonyl chloride hydrochl oride

(19.89 @ (812 mol) of N'-(1-acetylpiperidin-4-ylidene)benzohydrazide were dissolved in
15 500 mL of glacial acetic acid and 1 g of PtO, were added. The mixture was

hydrogenated at 40 psi for 12 hours at room temperature. The catalyst was then filtered
on celite and the filtrate evaporated in vacuo. The residue was redissolved with
dichloromethane and washed with aqueous NaHCOQ;. The solvent was dried over
sodium sulfate and removed under reduced pressure to give, after trituration with
20 diethylether, 28.6 g (92 % yield) of the title compound.

'H NMR (400 MHz, DMSO-dg) 5 ppm 1.25 (m, 2 H) 1.81 (m, 2 H) 2.00 (s, 3 H) 3.75
(m, 2 H) 4.10 (m, 2 H) 4.19 (s, 1 H) 7.49-7.51 (m, 3 H) 7.84 (m, 2 H) 10.01 (s, 1 H).

Step 3: di-tert-butyl 1-(1-acetylpiperidin-4-yl)-2-benzoylhydrazine-1,2-

dicarboxylate



10 nol ) and pi peri done nonohydrate hydrochloride (15.3
g 0.1 nol), in 200 nL of dichloronethane, dry

wa eiogttbwpham ne (45 nmi, 0.33 nol) was added dr oped/BR2004/050612
The mxture was stirred f@03 2 hours. The organic
phase was washed with brine (2 x 20 nL) and dried
over sodiumsulfate. After filtration, the solvent was
evaporated in vacua and the crude product was
di ssolved in EtCH (50 nL) and diethyl ether (100 nlL)
and 15 treated with HC14N in dioxane (25 nL). After 1
hour, the preci p|tate was filtered and drgedppn oven
to give 13 g (yi PBOoy of the title corrpom{d 1H
NVR (400 MHz, DMS ) 8 ppm 2. 40 (t BuGtee. 16N 4 H)
2.81 (s, 3I—I)31N.THD6311 N2 o

(m 2H) 3. 12-3. 23 2H) 3. 28-3.42(m 214) 3.5 J=6. 16
Hz, 4H)3.73(d, 14.27 Hz, 2 H) 10. 12 (s, H 20
Exampl e 69 1- yl - 4- hydrazi™opi peri di n N

hydr ochl ori de NH2 6 CTH N O0)- Ste

N -(1-acetyl pi +di n-4-ylidene) benzohydpa2| de WO

2004/ 104007 PCT/ EP2004/ 050612 202 O 1 Ph O N'NH | N
N Fo-3 sqution @02895 £ @0.14 Poboof)N'e(fl -atetplpiiesilinds-pl)Rarigangide in 700

o (o eh Rl S3AR R eSO el Enlmae DM AR and 7.2 ¢

r es W0 B rmg)l)saﬂ ditte@Buybicarb @ate¥ e afl@d. The ﬁﬁiﬁrelw&k%med overnight,
stiryin The sol vent was then renoved in vacuo and

fhe tBe pdigny deyA 1ot adidye fle pawidh dishoremethane anth washed with
wat %ﬁueom‘,‘ KINGAR! erdo® FMABSTRY bl?gnl{f_(ié%g e gfxfég]over sodium sulfate

sul fate and evaporated to drynes
t ri tend avapdrajidith g@l%tggﬂtmmcoaqmmimsgan(cﬁls % yi el d) of

the 1%1 M&%@\E@ %gtlg-ﬁngﬁ '3(5:%4;1%@ iéﬂés 83 4.28 (m, 1

(In,H)471511)7§3 431;14(m 4 7.51 (m
3H)7 84( (bs, 114) 10 Step 2:

IStP‘iSTbﬁ‘éﬁ‘llH(lnamﬂ%lpb'éﬁmdﬂﬂdlmlzadee-@;l-tﬂbm@fﬁate
NNHHNNH NN 0 o ph

BUOtOC. N NN
u ~COOtBu Buotoc., N COOtBY

N N
O)\ O)\

45 g (0.1 mol) of di-tert-butyl 1-(1-acetylpiperidin-4-y1)-2-benzoylhydrazine-1,2-

dicarboxylate were dissolved in 1 L of tetrahydrofuran and a solution of 5.8 g (0.14

mol) of lithium hydroxide monohydrate in 1 L. of water were added. The mixture was
15 stirred at room temperature for 16 hours, the tetrahydrofuran removed in vacuo and the

aqueous layer extracted several times with dichloromethane. The organic phase was

dried over sodium sulfate and evaporated to dryness, giving 32 g (84 % yield) of the

title compound.'

'H NMR (400 MHz, DMSO-ds) & ppm 1.41 and 1.42 (2s, 18H) 1.99 (s, 3 H) 4.09 (m, 1
20 H)2.52 and 3.05 /2m, 4 H) 3.95 and 4.41 (2m, 4 H) 8.81 (bs, 1 H).

Step 5: 1-acetyl-4-hydrazinopipcridine hydrochloride



g (0.12 nol) of
N -(1-acetyl pi peridin-4-ylidene)benzohydrazi de were
waele@sodaed in 15 500 nL of glacial acetic aciPCEHRP2004/¢50612
of Pt02 were added. The m R¢4ure was hydrogenated at
40 psi for 12 hours at roomtenperature. The catal yst
was then filtered on celite and the filtrate
evaporated in vacuo. The residue was redissolved with
di chl oronmet hane and washed with aqueous NaHCO3. The
sol vent was dried over sodiumsulfate and renoved
under reduced pressure t(;ogjuaue after trituration with
20 diethylether, R8«6cg (B2 % yield) of the tLNHe

conmpound. 'H NI\/R (400 , DMSO-d6) 6 ppm 1H%5 |n 2
H 1.81 (in, 2 H 2.004&s, 3 H 3.75 (m .10
(m 2 H 4.19 (s, 1 49-7.51 (in, 3 H|7.8 (m 2
Hy 10.01 (s, 1 H). 3: di-tert-butyl N

1- (1-acetyl pi peridi n-4-lyl)-2-benzoyl hydrazi gg-1, 2-

di car boxyl ate WO 20043 007 PCT/ EP2004/ 05061 203

O‘~aJ}S HN..NH BudOC, N N COOBU 6N 6N O~ O

To Y (9.09 dRoly of zlb-test- buty]ol-ﬂ amlp1pgtﬁd1n-4-yl)hydrazme-1 2- dlcarboxylate
N- r %0

acé tlvy)«ﬁ'? ;ﬁ‘rsﬁl%@ﬁ 3‘0? dﬂL %}’%de%{%ﬁ&%‘ﬂ?%ﬂ ftﬁg of Bl 2 MY dicTinelvere added.
4- di'Thst mjxtarei mapystlm‘:dnaet faodA\REmperdiure’ oRergigh(.0TBS sﬂweht was then

f ertshbu di car bonat e a ded The m xtur

Ras b B il S5 BT bpRich shoed ekl Shaied) of the
r esitifleeofnpb@id. up Wi t h di chor omet hane and washed with

aqueous KHSO4 to renove DVAP. The organic |ayer was

dri ed over sodiumsulfate akSampled8rated to give 45 g

f - 288 . :
: (&h%g-k%eltppm 1.18 an%{ﬁfgﬁééltﬂﬁgﬁi 1 g)?&)r(o%gdﬁb
4.28 (m 1 R cborl-7.53 (M A4, 10 Stepdd: /oo
di -tent-bu

step1 boc\ step2
1-(1-acetyl%+'pe |n—21—y't)hy|d e=—1—*§ yls—tgtie
OYPh H BuOQ G8: N7, NCOO: Bu BuO: , N, N 000 6N CN O
45 g (0.1 nol) of di-tert-butyl ‘
1-(1-acetyl pi peridin-4-yl)-2- benzoylhydra2|ne 1, 2-
di carboxyl ate were &Wed in 1L of N/D.zt'/?ahydrofuran
5f

and a sol ution of 3B g (@ 14%%mwl )\gf it hi um

hydr oxi de monohyd®at @ T L of ~wéter [@ e added. The

m xture was 15 stirredat roomtenﬁ%ﬁ‘a fire for 16

lgours§ t d in_vacuo and the
qunep - R AU ANV B R oapind

d| c Aloarsospenfiom ef 50Dhag of Q—@helfyl Eﬂﬂﬁxﬁna\@wz mmol) and trimethylammonium
hydroxide (aqueous solution 10%, 2.8 mL, 3.02 mmol) in 15 mL of acetonitrile,

diterbutylcarbonate (1.047 g, 4.8 mmol) was added and the mixture was stirred at room

temperature for 2 days. The solvent was then removed under vacuo, the residue was
15 dissolved in water and washed with diethylether. The aqueous layer was acidified to pH
= 3-4 with citric acid and the product was extracted with ethyl acetate (3 x 20 mL). The
combined organic phase was washed with water, dried over N2,SO; and evaporated.
The title product was recovered as white solid (630 mg, yield 78 %).
Step 2. N-(tert-butoxycarbonyl)-(1S)-1-methyl-2-morpholin-4-yl-2-oxo-1-
20  phenylethylamine
630 mg (2.374 mmol) of N-(tert-butoxycarbonyl)-2-phenyl-D-alanine were dissolved in
20 mL of dry DMF and O-(benzotriazol-1-yl)-1,1,3,3-tetramethyluronium



dri ed over sodiumsulfate and evaporated to dryness,

giving 32 g (84 %yield) of the title conpound. 1H
WORMR4(14007 MHz, DVSO - d6) 5 ppm 1.41 and 1. 42 ( ZBCT/EB1dp4/050612

1.99 (s, 3 H 409 (m 1 206H) 2.52 and 3.05 /2m 4

H 3.95 and 4.41 (2m 4 H 8.81 (bs, 1 H. Step 5:

1-acetyl - 4- hydrazi nopi peri di ne hydrochl ori de WO

2004/ 104007 PCT/ EP2004/ 050612 204 COO:Bu BuOQ CC, N, NH

HNNH2 N o-~- o 32 g (0.09 nol) of di-tert-butyl

1-(1-acetyl pi peridin-4-yl)hydrazi ne-1, 2-di carboxyl ate

wer eteﬁafﬁﬁ)@bmd(mﬁopwig 257 r}ﬁhm%b?ﬁgggé@t | ”eg 593 4mol) and

M i n di oxane were added The m Xt ur
r oordisepranylathylemine(d 63 ngfint9.5 D Wt edded. Thesmistiern vhs stlrred at room

S?’sﬁ%ﬁéfgﬂr@%g} %})‘zﬁrrﬁﬁ%?}é %ofx[eﬁrc' %% lf Zo%%g%ﬂ,gg]:}ﬁ]e %ue dissolved with

Ex anji¢tdoréthethane. The solution was washed w;]th sa1i~urateta]d }\TaHCO% brine, water and
1S phol | | -1 - phenyl et hyl am ne
W&&N?fg%ﬁé % i pPPung R aecovated $85% wield).

b 1 _Hh 1 ) 1% t
40ﬁ|erﬂﬁm ﬁ!&o “MHH bm% m§49((§ 9H5’165?s 241) 8334 G0 8 1) 7.35

N- ( t(ex 6EBut oxycar bonyl ) - 2- phenyl - Dal anine To a

L i L e

10%A. Zofitizh, of3 692 rﬁgtm)ssu rknﬂdél)”bf - (téﬁ%hﬁﬁyédibdn%g (IS) 1-methyl-2-
di terbu rbonate .047 g, . 4.8 mol) was ad
¥Yhe ’PﬁfR{*‘ﬁ W 0%l lﬁh}’l?‘@m int Zhiwér of @péaﬁeowasztreated with 2.5

day snr, HRIQ AN &N ki ‘ﬁ@& &%ﬁﬁ%ﬂteﬁm@ ?&ivéﬁg ﬁﬁg%& WL(Q? vacuo and the

resi due was 15 di ssol ve wat er an
di etspid wahiiturateg @nféqimlm}d@hﬁay@dmgééo g ocﬂltlfel titht dompphd. =

i ¢ TR Mi? NS gty PO S R s S s ) 8.9

phages, 8ap. washed with water, dried over Na2SO4 and

evaporat ed The title product was recovered as white
S0 |§£§]¥$§b3)f13gme§h 2gmoxphplin-4-yl-1-phenylethylamine dihydrochloride.

Under an argon atmosphere 412 mg of (1S)-1-methyl-2-morpholin-4-yl-2-0xo-1-
phenylethylamine hydrochloride (1.522 mol) were dissolved in 30 mL of dry THF. A 2
M solution of borane dimethylsulfide (4.4 mL, 5.78 mmol) was added dropwise at 0°C

and the mixture stirred for 10 minutes at 0°C and then allowed to reach room
20  temperature (gas evolution). After 4 hours the reaction was quenched with methanol
(added very carefully) and diluted with methanol when effervescence ceased. THF was
removed under vacuo and the methanolic solution was heated at 60°C for 30 minutes.
The solvent was at last completely removed recovering 330 mg of the amine that was
subsequently dissolved in 15 mL of dioxane and treated with 1.35 mL of HC1 4 N in
25  dioxane. After 1 hour the solvent was evaporated and the product was triturated with
diethylether to yield 350 mg of the expected salt.
"H NMR (400 MHz, DMSO0-dg) 8 ppm 1.66 (s, 3 H) 2.52 (m, 6 H) 3.57 (m, 4 H) 7.51
(m, 5 H) 8.53 (s, 3 H).
Example 71
30 (18)-2-morpholin-4-yl-2-oxo-1-phenylethylamine hydrochloride



Step 2.
N- (t ent - but oxycar bonyl ) -(1S) - 1- net hyl - 2- nor phol i n- 4-yl
wo 209s04007 20 phenyl et hyl am ne 630 ng (2. 374 np@l/EPH4/050612
N-(tert-butoxycarbonyl) -2-pg#enyl - D-al ani ne were
di ssolved in 20 nL of dry DMF and
O (benzotriazol-1-yl)-1,1, 3, 3-tetranet hyl uroni um WO
2004/ 104007 PCT/ EP2004/ 050612 205 tetrafl uoborate
(TBTU, 1.37 g, 4.27 mol ), norpholine (0.412 m., 4.73
mml ) and diisopropylethylamne (1.63 nL, 9.5 nol)

were added. The m xture was stirregd af room /~_O
tenperature for d baur, then the,sotvent wasogaved
and the residye digssol v &b i b El c%l orEREet ha e. The
sol ution was vvas,ﬂ_dpe t h—sat ur Y

water and 5 dried r Na2804 7 of thecxt

compound were recover ed 88%_§| eld). 1H NWVR ( 400
ci&@;l_lg-(fﬁshb& omca(rbon onlioling-rh2-gxcsbrbenyighylamine
H) 7 S €
! ?%mgté %ﬁm B?Bocs% eﬁylﬁhm?e yas )czlgscilvedh %m%hyldgnDMF and O-
e h;&bpmtﬂagolrbml) 1 143 émmnethylwﬁmﬁmo ta’ngﬂ(ldhoﬁ;ﬁd (TBA), P2 g, 5.97

For pRBPDr RV SR it oo e T Msoprons sy lgring 2.72 miL, 15.9

di oxasiy wies aidedaThel nvikfufe Wadstitkedodt ddoin @Mpbandé goran %our then the
over ni ght. The so]vent was renoved under vacuo and the

sol | NRRSWRS TemaY ot @ th Tomdar dista)yedy with dlyhlémalilq%lgﬁngéﬁlemglutlon was

R R

H) . cppsurdwere recovered.

Sk A S

(1 9)337- gebh\N- (té?t-msmoﬂ?@kbdﬁ Mﬂ}ﬁmﬁﬂmlln-4-yl 2- oxo -1-phenylethylamine

i S S AIRRINE 30 TAEHbOT GHFans Bt GBI ProoHCI 4 M in dioxane
bor aRermidiETRY ksvbidti @i& fetobedland Fhe ol a) ﬁ‘iﬁﬁat&fjm diethylether

dropwi se at 0OC and the mxture stirred for 10 m nutes

at Otslding 92hmg 0§|thecm/edimt iel@8@%).r oom 20 tenperature

oentRApOR U, PG O S 008 A BRI §7 208 o 070

di | ut,edys.58(spehanol when ef fervescence ceased. THE
was renmoved under vacuo and the nethanolic solution
was heated at 60C for 30 m nutes. The solvent was at
| ast conpletely renoved recovering 330 ng of the am ne
that was subsequently dissolved in 15 nL of di oxane
and treated with 1.35 nL of HO 4 N in 25 di oxane.
fter 1 hour the solvent was evaporated and the
product was triturated with diethylether to yield 350
nmg of the expected salt. 1H NMR (400 WHz, DVMBSO d6) S
ppm 1.66 (s, 3 H 2.52 (m 6 H 3.57 (m 4 H 7.51

(m 5H 853 (s, 3 H. Exanple 71 30

(1S) - 2- nor phol i n-4-yl - 2- oxo- | - phenyl et hyl am ne

hydr ochl ori de WD 2004/ 104007 PCT/ EP2004/ 050612




206 0.,0H O O-N~ step 1 step 2 boc, bocce HI \ -~ H
I \ -a. RN HC I Step 1.

wOR(a0400DUt oxycar bonyl ) - (1S) - 2- nor phol i n- 4- y| PRF/BRI04/6050612

phenyl et hylam ne 1 g (3.982¢unol) of

Boc- L- phenyl glicine was dissolved in 18 nL of dry DW
and 0- (benzotriazol-1-yl)-1,1, 3, 3-tetranethyl uroni um
tetrafl uoborate (TBTU, 1.92 g, 5.97 5 nmol),

nor phol i ne (0.555 niL, 6.37 muol) and

di i sopropyl ethylamne (2.72 m, 15.92 nol) were added.
The m xture was stirred at roeﬁhhﬁgperature for 1

h th '

UL oo e RSB} R
, brine, water and dried

over Na2SO4.

rate

! of the title conp, e
recovered. 10 Stg) Y/ R, R
(1S) - 2- Ny 2-oxo-1 - phenyfk\gtbll\amz —~ 2
hydrochl ori'de 1.327 ghe#N X N N
N- (tert-but oxycarbonyl/) - ( 182 --2- nmor phol i n-4;g.l - 2-W%0-Yg
phenyl et hyl ani ne  wasRidi ssol®kd in 15 m_ ofbki oxane
and tfleated with 3.5 nL of HOI 4 Min dioxane
over KGR, The sol vent was renoved and the solid was

t4 1 tRrtRAropeh br Hrebiydns i Qbbstivied g}oﬁlﬁlzs%}%gteﬁg&&fl dnldBo, straight or
product ield 90% . 15 ITH NWR (40 , DMBO-d6) S
ppm Bancked mCiAeH) aByl54 Garfyi0 4 cylogkyg emil, 1amyalkyl,50heterocyclyl  or

(s, %ﬁ%ﬁﬁ%ﬁ]—b 20 WO 2004/ 104007 PCT/ EP2004/ 050612

207 A pyrazol o- qui nazol i ne derivative
r epr Xsengingle bynd aradivaert kadicabseléctdd) fromr -NR A, -RORR'X-IRH-CO-NH-,

-"XANN R N 2 R . I R wherein i S

hydrT 'ehﬁcﬂr 7§E§2'@ hegsd ha%ﬁ @(&ﬁ%&eﬁ%ﬁ@o@&%ﬂgf g@?‘&&%@mup selected
0 O sRRighS b1 BaBéted QT,-C LAIRVIC b5, Q%cl@ﬁk?ﬂ, ki, arfi3KGH Geterocyclyl,
cycloal kyl ,” aryl, aryl al kyl, het erocycl yl or

het diatrrgsicilalkalyair; together vaiths iha giteogisn wiprvfo whigh Yiyenne bonded, R and

r adi s t - - s b : -

50 PRy L 4 A e bl s consiin

opt | aralddyiosal beterdatine skl gptediamongMNe €& @dS; 10 from

strajght or, branche - al kvl -C6 cycl.oal kyl

ar yf’h{%’ Plg,[?eglt?( Wy OWe%JE%’@%g% af%mé ofqﬁe pyraz&ie ring as ger formulae (Ia) or

15  (Ib), represents a hydrogen atom or an optionally substituted group selected from
straight or branched Ci:-C¢ alkyl, Cs5-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl or

heterocyclylalkyl or, in formula (Ib), R, is a divalent -(CH;),-NH- group being linked to

di ssol ve
washed with sat

R, whereinn is 2 or 3;
R, is a group selected from -NR"R", -N(OH)R", -OR" or -R", wherein R" and R"™ are,
20 each independently, hydrogen or an optionally substituted group selected from straight
or branched C;-C¢ alkyl, C3-Cs cycloalkyl or cycloalkyl-alkyl, aryl, arylalkyl,
heterocyclyl or heterocyclylalkyl or, together with the nitrogen atom to which they are
bonded, R" and R™ may form a 5 to 6 membered heteroaryl or heterocyclyl group,
optionally containing one additional heteroatom selected among N, O or S;
25 A is a divalent group selected from -CH;-, (CH>)2-, -CH;-C(CH3),-, -C(CHs),-CH,- or
-CH=CH-;
or a pharmaceutically acceptable salt thereof.

2) A compound of formula (Ia) or (Ib), according to claim 1, wherein X is a group



het er ocycl yl al kyl or, together with the nitrogen atom

to which they are bonded, Rand R my forma 5 to 6
woresodaewa’ het eroaryl or heterocyclyl group optPONEP1094/050612

contai ning one additional 2¢feteroat om sel ect ed anong

N, O or S; Rl, bonded to any one of the. nitrogen

atons of the pyrazole ring as per fornmulae (la) or 15

(Tb), represents a hydrogen atomor an optionally

substituted group selected from straight or branched

a-C6 alkyl, C3-C6 cycloal kyl, aryl, arylal kyI

het e@8Y. ; t | @ "
(1Db) ,]\ﬂﬁlﬁldéﬁzalgaig\r/ esglt - %ﬁ% N)(P}Bp Bbei ngwll?ﬁk hgremR is an
to &tionaliyesehstituted gro@p eele@ed Rami C3-G dedqikjdedrmybbdlkyl- alkyl, aryl,
from -

L O BT eterody G 6 ettty By a a8y TG AR R e Bifef doined.

SUbSB) t Utﬁ@o G&M&Fﬂ)&ﬁﬂ@ a)f i Q) Seé @B o clafn bﬁ;ﬂié@éiﬁx is a group
-Co_al k cl oal kyl or choaIkI-aIk ]
af'r yl -0 aﬂﬂﬂ)i@ 1&9@%%%@1@6 dipai @H}%eyQRy praﬁkywherem R" is an

bondg@%ﬁgﬁ? bkt Bup fséc}écﬁn&gﬁgﬁ: gﬁgt O UBIEN HNSYoRf1 alkyl, aryl

het eanyhallgl, h@terdm’blyi md;etdrgdyclyiadiqﬂ; and &y i1 and Al aye as above defined.

0 or s oA Rl apyEr eI Bl S OB by e X i 2 roup
(G 8-2nd szﬁ“%%aﬁd fmﬁ(m@ AGH)ROL OR T, hein R" s an

phar maceuti cal | y acceptabl e sal't thereof.
é‘b npefe}waalbr S‘fbﬁflh%ﬂdagf(’ll%)selﬁfﬂed( frpm Cxee syqdpwgyltqs %’P]Qﬁ]ﬂﬁ’l‘alkyl aryl,
1,
pCT) EES0 4?/%? iy Sy gaﬁ#’égé?gﬁé and 4 are as qogyg defined
frond) NHFA compih@id) R formuBRla)er (bR accontiog ¢d claiRt 1,ivehesain X is a group

opti ubsti tute ed.fro -

cycl oﬁi l%ld g? q%ﬂcﬁTS%H %ﬁﬁ Eyﬁﬁhg whergpﬁ{ I%é:ﬁl’ydmgen atom or a

het estofpht bybragchet) € 43, aikyt bivlig| Ayl MheﬁildARf{ ai?dRamfé a@xa‘&f\e defined.
rmul a

def d. 3 f f
5 b8 ob PR et (D CHAE) o9k oy | pYSTesm s o group
apd J-E?_ an8 R’i 98 %%p&ﬁm@% NfOTDRN - in RN egipcﬁ?o enatdi or a straight

0 wherein is an optionally substltuted group

sel e@lﬂé@ilchﬁfbﬁ -C3alg1 gryen; cad Wiwre@er d¥andbBi &y bs aliog defined.
aryl ’ ;&X lagl(lrjlb%&nd &%rﬁ{uﬁ) kil'b? rac&)g&ﬁé? C%& lrr}/ %ﬂgeén Xfls a group

and are as cornpoun
f or mg- amﬂ Rajs aogro(lﬂ' bI)IHR&@f: N (ﬂ)I—DB" MemhlﬁRl*rhsla hydil@g’eﬁlafbni(or a straight

is a - S- roup ed fr

2R o ieneRe e o A oy ed WA TE S R, oo S SHone Aieg-

subss)l t ut RQof E{)@&HE §f€foﬁﬁﬁl§@[b§ rRE0r&Re 6 cla¥h [10@k¥ln RI X and A are as
cycl oal kyl - aryI arylalk I, heterocycl | or

het ettwrg defin %d Iapql ad R arl mgether ghyoughoy ehvalent ~(CH,),-NH

def i 4of forrrula(la) or (Ib),
acco& |ng§lzls'eeg vvherel n Xis a group NH and R2

i's a%group ce]hdplﬁi'mdocrf feﬂﬁtﬂ]rl][IE) ofigraecordigg to sladm Ny dhag®nA is a group

Ainer iR ok e LPe PR R C 1576) A

conpgynd &fcoﬁlf;bﬁﬂd & i()hﬁﬁla aQlz) of Ubhza%&aﬁlg'tﬂ Gl 1C Iv@h'efé‘m any of the

1, wherein Xis a -~ and I's a group - NHR

- N( GHere Rafer R, |R"R1nd| " Srp dryges optianaily rsulzsngttqdamgmw of their free
or b]go%ﬂfégg %gcéaef%r %.Jld)@/ lgr(%rpg l‘ﬂ?dep%Pd%nﬁ\gf1 es%l%":ted '?Tonﬁ ﬁalogen nitro, oxo

are
groups (=0), cyano, azido, alkyl, polyfluorinated alkyl, hydroxyalkyl, aryl, arylalkyl,

30  heterocyclyl, heterocyclylalkyl, cycloalkyl, alkylaryl, alkylheterocyclyl, hydroxy,
alkoxy, polyfluorinated alkoxy, aryloxy, arylalkyloxy, heterocyclyloxy,
heterocyclylalkyloxy, methylenedioxy, alkylcarbonyloxy, alkylcarbonyloxyalkyl,



7) A conpound of formula (la) or (Ib), according to
claiml1, wherein Xis a group -S and R2 is a group

WO MNiR104007 - N(OVR' wherein R' is a hydrogen at oP€DEPH04/050612
straight 20 or branched C204 al kyl group; and
wherein A, R and Rl are as above defined. 8) A
conpound of formula (Ib), according to claim1,
wherein R, X and A are as above defined and Rl and R2
are |inked together through a divalent -(CH2)"NH
wherein n is as above defined. 9) A conpound of

for ”h&lyﬁ:aﬁﬂoﬁillo Qh@bx;acﬁ%g*n&ﬂ)o% gﬂo@%ﬁéﬂ%?% i@loxycarbonyl

is a group -~ 25 select@d fro

or - ©(claBiy2oxgebonyl,0)aming o mpmmaﬂcyd),f dlkylanibealkyla) alk:ylammoalkyloxy,
( I b) %ior %lk}r']lgmbuo cl gilaﬂgg Wh; ' %1'@5%%?1 ,ngac}x%r?; ammo ?ormylammo

Subsﬁlkyluﬁlbdnylﬁnﬁﬂy of t heykatbbHampesi t | OnSh&b’ro@)‘&yl@eronylammo
nore group % qdepend ly selected fron1 halo?
M t r HROEKEBOORY @ﬁ@)tyn@%n #lkylsylfomylamipgey prylsulfonylamino, formyl,

pol yilkﬂ@érb@@]ed alak Ml arb iy T OXyFitgﬁYJL:ycl@E%f y@r yl alkbatkylcarbonyl,

30 heterocyclyl, heterocyélyla
al kyhﬁﬁybycbdbaﬂwmét eumm}qaﬂgohyl hy«ﬂtydanyanocadidnyky dlalkylammocarbonyl

ﬁglt géljg &y c]lll %?%nylal%I%ﬂfg@ ag)f)%ﬁgwly >gf;lzte}%cycf§r¥s’ulfonyl aminosulfonyl,
et hylkgamitiosulfonys dieiiytmiibesnyfbopyarylthio and alkylthio.

al ky rb | oxyal k 2004/ 104007
B! K30 08RY et cotpaund i TEmR S Ag) 85.b) assorligyto claim 1, aptionally

ar y%%ﬁ@fo?ﬁf&fla h%&@éﬁi@ﬁ[}%&@éﬂt?&l&‘ﬁlv F@B%(é AEYCRFRON M tables from VI
cycl oal kél oxycar bonyl, ani no,” am no yl5

al kyto oal kyl , al kyI am noal kyI oxy, ureido,

al kyjgm n I ] .
for rry ami %gn&h&i[ E%ﬂl%g%rl Cel o, lﬁeg?itlve dlgorge‘,r% S?WFQ%' r%u’i/or associated
het ewil yo hlyérerhplbm[rylham BOUVI@, By mﬁiﬂﬁ“&ﬁﬁgﬁdh affineal in need thereof an

al k i m no, k sulfon | sul f onyl am_no,

Por n;%%k(ectweap{gwng BoPyfpzo %ﬂwazgflﬁ%% vative represented by formula (Ta) or
het emecaGkitbARIPAMA 1. cycl oal kyl car bonyl

het er ocycl yl car bonyl , am nocar bonyl

al kyl3ni nB@gpMacor(@mgaqo@q1@rﬁ2nm¢1@ dpyprotein kinase activity is Aurora 2
aryl ampecarbonyl, al kyl sul fonyl, arylsul fonyl,
het er oc%l yl sul fonyl , am nosul fonyl ,
aI kylt’t')ni iTiIesuéthmm@pbj;dmﬁ talckythd Aiwhesdih fhemydteindinasd fdtiity is cell cycle
(?I kﬁ/ .o, 10.11) Any specific conpound of formula
2) SBPIEPL PSS AT ng to claim 1, optionally in the
for m f ariehastive Qbddr€ink |ty casment bl ird et @ellaﬁ%ﬁﬁratlve disorder is
those defined in tables fromVl to XXI. 12) A od
for Selestetlifioqn thegroupconsistivg of canser iAddeinaer's dasa@s@euraéylfectmns auto-
and/; ﬁﬁntﬁé%gs‘ébs% %ne%&d@g&@raﬁ% fisGleRr Ot €I N Kinase
activity, adm ni ster mamral in need thereof
an 16 ef’lfheanethmi ea:mirdmg to)f:laan by whzeirthe uaﬂmzrslseleaed from the group

erivat.i ve represent ed as se )
‘%or {99 "f o n?eﬁ 1h°86°‘%f§’€ﬂ= E‘P‘H@toi’ ymors1of myeloid or
wherlemnphdib ¢inpdge} ﬁhﬂbr%bﬂﬁé@n@}ﬁ&ﬂay bfiin! ﬁmﬁhﬁ 6f e Zentral and peripheral
activity. 14 The met hod acording to claim12 wherein

t he JSFEIU8 yStemn dselangsma, \gepyjnqnag, clgratocgieioma, agteosarcoma, Xeroderma
dep eﬂigﬁéﬁtoslﬁiﬂ] @él%tﬁﬁth&hg, ¥hyr01d follicular cancer, and Kaposi's sarcoma.

17)  The method according to claim 12 wherein the cell proliferative disorder is

30  selected from the group consisting of benign prostate hyperplasia, familial adenomatosis

polyposis, neuro-fibromatosis, psoriasis, vascular smooth cell proliferation associated



15) The nmethod according to claim 12 wherein the cel
proliferative disorder is selected fromthe group
waeongitetodnhg of cancer, Al zheiner's di sease, ViPEI/EP2004/050612
i nfections, auto- inmmune di2#eases and

neur odegenerati ve di sorders. 16) The method accordi ng

to claim15 wherein the cancer is selected fromthe

group 25 consisting of carcinoma, squanous cel

carci noma, hematopoietic tunors of myeloid or

| ynphoid |ineage, tunors of nesenchynmal origin, tunors

of 1{Rfh GRREdsALrosHE dplﬂtﬁ[)ha?? Hofsis, ARAHAUS oﬁﬁéﬁf]&{é}ghntls and post-surgical
mel anorma, sem nonw, teratocarclnona, Osteosar
xeroﬁ@ﬁﬂuan¢ﬁgﬁem$%sun1 ker at oxant homa, thyroid

trglt lhio uI Canng dtaggofa’gﬁﬁﬁgléa% é? %oﬁ'éo‘%@sl Sy angiogenesis and

pr ol méiﬁitﬁls it E0asOes]l hstreatbetIf et R0rdnkslantirBiect@®nCisd host versus
consi s{i.ng of benign prostate hyperplasia, famlia
ade #%€-  pol yposis, neuro-fibromatosis,

psorigsi V, I ' ' .
D220 /RS AR 80 LaBBL) bB5h) Wogpyo o rovenin o
at herdistiempydidicedpor dhomathprapy indisedglopecianr i ti s,

oot Bosi Lo thiod e inelR sl 2 iRy coRbRRAS whiSHig epmammal in

pr oviedé shdreufan aanadlatige iesipy @nchembeeteply astitheh Mhickinbin@fon with at
as treatnment of organ transplant rejection and

as
Hbs?F@%P%%gﬂo%mﬁfﬁPwDE?§é§@@ 19) The method accor ding

to oy ?' MR AEEA abloRNhS &P clalrf A0 ke P LEYHM iR Be@ thereof is 2
radi of her apy-i nduced or chenot herapy-1 nduced al opecl a.

20) bpmgnpet hod according to claim 12 further

co sin ed t hereof.

; agPiil)l o rﬁpﬁg}&gg@l %lﬁliglt%lg lkﬁ%as? gctl ﬁzvql?:h compnses contactmg the
c omsaitEktinasa withtah eﬁtbctwb&rﬂoﬁﬂl&if awompoyidstdefih& i@fclaim 1.

Pnertin Chaboibim PTG YR8 arenpe donest Yo gk comprises
et hogtab@fig 18 RARIKida0G wA LAY Ffedtitd ARGt 3FL b&hﬁdﬁn%b 8b¥ined in claim

conprises contacting the said kinase with an
ef feleti ve amount of a conpound as defined in claiml.

15 23) A .
activrty ﬁfo?ﬁég fgﬁ%re#) b[hé b ?%S‘n’? gﬁ gﬂﬁﬂ F{?C% 5%§§rghenswe of
Wi t Hhanorapcﬁlmds ioff éormmtmﬁa) mf(Ila) asodqﬁmeahah alainl@f bneéd pharmaceutically
Ia|m for preparing the conpounds of
rrﬁﬁf’ezf 3satﬁgﬁ%@93ﬁﬂé}gﬂﬁ§?#@rgp& t he conpounds of
f or r(m)ahéﬂg)ls @r(cﬂlzjg.)grg .defined in claim1, or the
phar rraceutl cally 20 acceptable salts thereof, which

pr océ4k TeastRE ﬂ§éb§>XY(219y0thevfﬁnﬂ -pre avith( @FI@)’QOX@%t&upl the presence of
th o tJl 1)1/1 a@ asI tgaﬁtgaeealyfstllpf?%}{ ide ;Eﬂgﬁg@ﬁ;ﬁ?% %s rb%aavr% gt&ompound of formula
(bi dIri net hyl silyl)am de [LiN(TMS) 2], so as to obtain

a conpound of forrmula (I1)

COOEt
Et0 an

95 0] 6]
and treating it with a hydrazine derivative of formula (II)
R;-NHNH, (III)
wherein R, is as above defined, according to the operative conditions set forth in any
one of the steps (st.2a), (st.2b) or (st.2c)



COOEt Et0 25 0 0 and treating it with a hydrazine

derivative of formula (I11) R -NINH2 (I11) wherein
wORM004804887 above defined, according to the operBCT/ER2004/050612

conditions set forth in angll one of the steps (st.2a),

(st.2b) or (st.2c) WD 2004/104007 PCT/ EP2004/ 050612

211 st.2a) in the presence of a |ower alcohol so as to

obtain a m xture of the conmpounds of formula (Na) and

(I'Vb) COOEt COOEt \N/NRL (Na), N(IVb) OR O

wherein Rl is as above defined, and separating their

m Xt g4 '26) inﬂh@ fe@&cé oPRhGver %@H&l%sas 1@ 86‘&11\439 mBihe (OE%{%) c'nompounds of

st. 2b) presence of acetic acid so as to o

a cdﬁp@@ﬁ&ﬂbﬁan®ﬂﬁb)a (lva); st.2c) by alkylating a
conmpound of formula ( bei ng obtained in

(st.2a) or (st.2b) 6(za%ﬁwereln R is hydro?éhggﬁth
t he conpounds_ e xula (I1Vc) RLY
is a suitable
or hal ogen, a

and separatinggt hei rRm xtur ewl nto th
and (I1Vb); st. 3) reacting the conmpound of formula

(1 Va&hepélﬁﬂarlﬁﬁb #o0e defined, 4nd sepitatdiperheif mitBRSnto(tBd siddlk compounds
g f@% ]g/sté 2c), or of formula (IVb) prepared
cd d{ teps (st.2a) or 15 (st.2c), wth
di t j .
a Conby i e LR i SR S ol ot (o)
MVe- NLRe by mikiatipg @ q>¢mpo|cmd o&for(mlda) (14 )beingwbieaieed ilRktep (st.2a) or

or ) Ry A oA Cahip GRS e

alternative steps (st.4a), (®y4lgver (st.4c) 20
Sst. 4 wi th guanidine so as tq obfain a conpound of
Py itesst Mo S S 55088 0m PP R Y64 508 o to obtain

a mixture of compounds of formula (IVa) and (IVb) wherein R, is as above defined and

separating their mixture into the compounds (IVa) and (IVb);

st.3) reacting the compound of formula (IVa) prepared according to any one of steps

(st.2a), (st.2b) or (st.2c), or of formula (IVb) prepared according to steps (st.2a) or
.15 (st.2¢), with dimethylformamide-di-tert-butylacetale so as to obtain a compound of

formula (Va) or (Vb)
COOEt
Me—N\ / \N
Me O ;\l/
" )

wherein R; is as above defined; and reacting the compound of formula (Va) or (Vb)
according to any one of the alternative steps (st.4a), (st.4b) or (st.4c)

20  st.4a) with guanidine so as to obtain a compound of formula (Ia) or (Ib)



212 N OO R~-N/NONR2Z NNR2 Rl (la) (Ib) R1

wherein R X- is amno, R2 is ethoxy, and RI is as
w@bwvaogef i ned; and optionally converting thePCT/BP2H04/050612

ot her derivatives of formulk& (1); st.4b) with a

guani di ne derivative of formula (VM) 5 R NH C(=NH) NH2

(VI) wherein Ris as above defined, so as to obtain a

conmpound of forrmula (la) or (Ib) wherein Rand R are

as above defined, Xis -NIT-, and R2 is ethoxy; and

optionally converting theminto other derivatives of

formula (I); st.4c) th an al kyli sot hi our

above defi ned D obt Mnac ound of
(la) or '%‘ll;g et e R d/R are ah ON
is -S and R2 is ethpxy/ Fgptlonal f(y
theminto other deriMatNves oF fornmula (I); st.HeBN
with nethylisourearSo as to obtain a conpound of \R
fornmula (la) or (Ib) whereifiyRI 15 is as abgy
defined, Ris nethyl, Xis -0- and R2 is ethoxy and
opt i whexkinyR-conisesminpgR, fihethokntandoRhds aslabpveadéfingd; atd optionally

];? r g%'loln?%ré}lc‘% thelrfhio IR abhivativas orhinds 2 % CH2- group:

2- n"thhbxWﬁMag?]aindmé ﬂativaﬁvd:of?bmhﬂa(evl) 15 one with diethyl

oxal ate, in the preseneo i so as to

obtain a compound of for™ E‘%@B &DI COCEt MO

EVl |Jvﬂerelgq{ Qs @s above) de"fﬁé‘d:tdon& foh&bi&f @é’éiﬂﬂ)uﬁﬁ of %HM]@ (Ia) or (Ib)

a hydrazi ne derivative of formula

accoW rwg R end Ry apmes dove definaguX §t-égir pragt RQaS) etbcvxy, and optionally

o (FRbs e o S EOIROR L 215 Coter

COOHt.4c)Meitivn MeyliNofifoueaRdf formula (VII)
10 R-S- CENH)NH,  (VID)

wherein R is as above defined, so as to obtain a compound of formula (Ia) or (Ib)

wherein R and R; are as above defined, X is -S- and R; is ethoxy; and optionally

converting them into other derivatives of formula (I);

st.4d) with methylisourea so as to obtain a compound of formula (I2) or (Ib) wherein R;
15 is as above defined, R is methyl, X is -O- and R, is ethoxy; and optionally converting

them into other derivatives of formula (I);

(2) when A is a -C(CHj;),-CH,- group:

st.5) reacting 2-methoxy-4,4-dimethyl-2-cyclohexen-1-one with diethyl oxalate, in the

presence of [LiN(TMS),], so as to obtain a compound of formula (VIII)

Me e

COOEt |
MeO (Vi

20 o) o
st.6) reacting the compound of formula (VIIT) with a hydrazine derivative of formula
(II) according to any one of previous steps (st.2a) or (st.2b) so as to obtain the
compound of formula (IXa) or (IXb)



1 (IXa) N(IXb) O R wherein R1L is as above defi ned;
st.7) reacting the conmpound of formula (1Xa) or (1Xb)
wowrdh/1ewohyl formate under basic conditions, SPCHEP1004/050612
obtain the conmpound of forgida (Xa) or (Xb) COCEt
COOEt Me Me Ml /INM  /NR1 NS5OHORLOHO
st.8) reacting the conmpound of formula (Xa) or (Xb)
with a guani dine derivative of fornmula (VI), so as to
obtain a compound of formula (la) or (Ib) Me Me Me e
NNONO R-XNR-XIN iNNRZNNRZRLR (la);
(I'b) wherein R and R @gpgegas above defined, ¥oogt
-NH, and R2Mmes et hoxy; 5 opt i onmely 10 conyerting

theminto ohhe ves of for —=X3) Wwhen
Ais a -CH* Igr p: st.9) N—R,

2- met hoxy- 5, 5 dNgepAyhg2- cycl ghexen- | - di et jpyh
oxal ate in the esencge of soa ‘um hydrifde, so as to

obtain the conpoufad of Rormula (XI) e COOEt  MeO
(XI) O 0 WO 2004/104007 PCT/ EP2004/ 050612 214 st. 10)
r eacwhergintfhas aoabpeaidefinefl; fornmula (XI) with a hydrazine

or v St e Cofbadya b ke REH 85 R Sl o under basic
%ooggfmaﬁlmﬁf Fseti % fibtain MelcdmpBiind ofifbiatuldExdyer GJEL Me Me

COOEt COOEt
-N
/ ~ /
N (Xa): N (Xb)
R

st.8) reacting the compound of formula (Xa) or (Xb) with a guanidine derivative of

formula (VI), so as to obtain a compound of formula (Ia) or (Ib)

(i), '(i"?i)‘
wherein R and R; are as above defined, X is -NH-, and R, is ethoxy; and optionally

10  converting them into other derivatives of formula (I);
(3) when A is a -CH,-C(CHs),- group:
st.9) reacting 2-methoxy-5,5-dimethyl-2-cyclohexen-1-one with diethyl oxalate in the

presence of sodium hydride, so as to obtain the compound of formula (X1)
e
Me

COOEt
MeO o)



(Xfla) N (X111) O R O 5 wherein RL is as above

defined; st. 11) reacting the conpound of formnula
W@ Xdajio07 (Xl 1 b) wi th di net hyl f ormam de-di - PCT/EP2004/050612

tert-butylacetale so as to2bbtain a conpound of

formula (XIlla) or (XIllb) M M M M COOEt COCEt

Me-NJ Me-NV',NMe ONN, R1 R (XlIlla): (XlIllb)

st.12) reacting the conmpound of formula (Xllla) or

(XI'l'l'b) wth a guanidine derivative 10 of fornula

(VI), so as to obtain a conmpound of formula (1a) or

1b i

( )st%b?@achl%‘tﬂgbcohﬁﬂouﬁq? of Barll(nlll%) }d\}%\ggﬁé n % éé}'wa{}lve of formula
as aBBy aceludingetd, any one ONHEVIWB chteRB (S@aétdno(xy%)aamdas to obtain the

opti nto ot her derivatives of
for 9@(’%‘?‘”&% ew&%ﬂ%ﬂ%bma (Ib), R is directly
linked to R2 M &&tocﬁbgtldatetrawle QMd ¢ Bopgt 15

structure: st. gacting a conpouny/ of fbrmula (1V)

wherein RL is , Obtained acgo to (st.?2)
of the procesp N i phenyl met hyl as to
obtain a conpo for myla«( Xl V) 104007,
PCT] EP2004 05062 246 COOATa (1) G

5  wherein R, is as above defined;
st.11) reacting the compound of formula (XIa) or (XIIb) with dimethylformamide-di-
tert-butylacetale so as to obtain a compound of formula (XIITa) or (XIIIb)

N
4
' (Xilla), (Xillb)
st.12) reacting the compound of formula (XIMa) or (XIIIb) with a guanidine derivative

10 of formula (VI), so as to obtain a compound of formula (Ia) or (Ib)

(i) (Ib)
wherein R and R; are as above defined, X is -NH-, and R, is ethoxy; and optionally

converting them into other derivatives of formula (I);

(4) when, in formula (Ib), R; is directly linked to R; so as to yield a tetra-cyclic ring
15 structure:

st.13) reacting a compound of formula (IV) wherein R; is hydrogen, obtained according

to (st.2) of the process, with triphenylmethyl chloride so as to obtain a compound of
formula (XIV)



wherein Tr stands for trityl (triphenylnethyl); st.14)
reacting the conpound of fornmula (XIV) with

walevetibwphT or mami de-di -tert- butyl acetal e, as SPCT/EP2004050612
in step (st.3), so as to oBtain a conpound of fornula
(XV) COCEt Tr 5 Me Me st. 15) reacting the conpound
of formula (XV) with a suitabl e guanidine derivative

of

formula (VI), as set forth in step (st.4b), so as

to obtain a conpound of formula (la) or (Ib) N~ R~ N
NCOCEt HNN(la) Pr (I b) Tr 10 wherein Ris as
above defined, Xis NH Rl is todeyl and R2 is ethoxy;

st.

(1 b) under acidic condi
correspondi ng conpound

R

formula (la) or (lb) wt
of formula (XVl) in the

16) reacting the above corrpund of forrmula (la) or
X0 as to obtain the

WiNa (la) or (1b) wherein
aCRiRg_t he ab® ¥} compound of
a suitdble al kylating agent
@ esence of litium

i s hydrogen; st.17)

tert-butylate 15 .Br-( pgn NH- BOC (XVI) wherein n is
(i

2 orwhgreigdr at@nds(fonmtﬂ

enydmpbybd of formJIa (Ib) WD

O?fé{t%?ﬁ&% |.§$T tg% P&?ﬂ%%{]ﬁ)(? &?lg)gmal%G \g%{'\]r) ol Illth dlé%egnygogpgmde -di-tert-

as dhoylecettdd, iam s forSt in sfﬁﬁ)(stBQEBOtas Rgobitdie adbopeurtiTieith (XV)
of formula (1b) under acidic condi hggg , So as to

convert the tert-butoxycarbonyla

roup into am no

(deprotection) and reacting B W th cesium

carbonate (CsC3B) so as t
conpounds of fornmula (IDb

10

15

st.15) reacting the compound of formula (XV) with a suitable guanidine derivative of
formula (VI), as set forth in step (st.4b), so as to obtain a compound of formula (Ta) or
(Ib)

N7

R /I%
\” N COOEt
N;N (1) ‘o {(ib)
Tr ,
{

wherein R is as above defined, X is NH, R; 1s trityl and R, is ethoxy;
st.16) reacting the above compound of formula (Ia) or (Ib) under acidic conditions, so as
to obtain the corresponding compound of formula (Ia) or (Ib) wherein R; is hydrogen;
st.17) reacting the above compound of formula (Ia) or (Ib) with a suitable alkylating
agent of formula (XVT) in the presence of litium tert-butylate

Br-(CH,)-NH-BOC ~ (XVI)

wherein n is 2 or 3, 5o as to obtain a compound of formula (Ib)



Nomm N/\' RANNHN HNH NNNHN_N (Id; n =2)"

(fm n =3.j, ~---/ wherein Ris as above defined, and
wo@piotoabt y converting theminto other derivatPUEEPIN4/050612

formula (1); 10 (5) when R214s a bul ky group: st.19)

reacti ng 2-ethoxy-2-cycl ohexenone wth

di met hyl formam de-di -tert-butyl acetale, as reported

in step (st.3), so as to obtain a conpound of fornula

(XVIT) Mew -.Me NO CEt (XVIl) st.20) reacting the

conmpound of formula (XVI1) with a derivative of

formula (VIl), 15 according tg.step (st.4c), so as to

obtain a conmpound of for ) WO 2004/ 104007
PCT/ EP2004/ 050612 17 Cet ; [T 1 (XvE 1 1)
wherein Ris as aboVe \nd' arfRNs ubssgeent | y
treating it under aci di c condit \ons/so as to obtain a
conpound of fornula (XIX) O ,SNN-R NN (X{j) 5
st.21) reacting the conmpound of for( y a (XIX) with a
conpound of forrmula (XX) OR2 O L/Et (XX)' O
wherein R2 is a bulky group, so aSNto obtain a
compound of formula (XXI) O O SIN B3 R NO(XX)
st.22) reacting the conmpound of formula (XXI) th a
hydrazi ne derivative of formula

wherein n and R are as above defined;

st.18) reacting the above compound of formula (Ib) under acidic conditions, so as to
convert the tert-butoxycarbonylamino group into amino (deprotection) and reacting it

5  with cesium carbonate (CsCOs) so as to obtain any one of the two compounds of
formula (Ib)

(g5 =2y (CTE
wherein R is as above defined, and optionally converting them into other derivatives of
formula (I);
10 (5) when R; is a bulky group:
st.19) reacting 2-ethoxy-2-cyclohexenone with dimethylformamide-di-tert-butylacetale,

as reported in step (st.3), so as to obtain a compound of formula (XVII)
Me Me
SN

A OEt

(Xvil)

st.20) reacting the compound of formula (XVII) with a derivative of formula (VII),
15 according to step (st.4c), so as to obtain a compound of formula (XVIII)



10 (I1'1), as per step (st.1l) of the process, so as to
obtain a conpound of fornmula (1) wherein R and R are
wa@sgooahowe? defined, X is -S- and R2 is a bul ky BCDEP2004/050612
and optionally converting2theminto other derivatives
of forrmula (I). 25) The process of claim 24 wherein
t he conpounds of fornmula (1) being obtained in any

one of steps (st.4a), (st.4b), (st.4c), (st.8),
(st.12), (st.13), (st.18) and (st.22), are 15
converted into other conpounds of formula (I), which
process conprises converting thage conpounds of
formula (1): st.23) V\,hereln R2 ijs ethoxy into the
conmpounds of fornulﬁ%,g &)\ra\ XWwherein R2 is amno
by treatnment with a e WO 2004/104007
PCT/ EP2004/ 050612 218 OnN) M DEt N2 Rl R
st. 24) wherein R2 is ethoxy”into’the corrpounds of

;gr a 81&1&%}5\'?2%0 er}leﬁﬁ cflsu%% ql#lv ?tww{;ﬁnggnﬂhﬁgﬁ%famdw conditions so as
for nuloataﬁlﬁxﬂzﬂnpc(ui(éllofior&u@(m)\l CEt NNNHR' 5 R R

st.25) wherein R2 is ethoxy into,the conmpounds of

-O—| t hrough acidic

NNOH R R st.26)

s of fornmula (1)

gr - N(OHXR} and R

or basic hydrolysis O (s
V\herelnR2|s-C]—||nRot co
wherein R2 is a group i ON -NR"

and R'" are as above defln &7 ttdugh reaction with a
derivative of forrrula(SXXIII) or XXI'V) R'R"" NH
(XXI §t2)) =agineythy soxppeynd gfiipapuly 4X17%6) wigha rempayad gf fbringla (XX)

the presence of a suitabl egcondensing agent O O N FN
OH NNNR'RRI R 15 st.27) |lwherein R i s hydrogen and X
is -NH into the conpoun 2 1) wherein R
is other than hydrogen as abgye d& |ne ;fand X s
-CONH-, through reaction wittpa conpound of formula

R- COC1 ( XXV) WD 2004/ 104007 PCT/ EP2004/ 050612 219
wherein R, is a bulky group, so as to obtain a compound of formula (XXI)

o]
/S\rN\ R,
P Il 0oa)

st.22) reacting the compound of formula (XXI) with a hydrazine derivative of formula

Nt

10 (III), as per step (st.1) of the process, 5o as to obtain a compound of formula (I) wherein
R and R; are as above defined, X is -S- and R, is a bulky group; and optionally
converting them into other derivatives of formula (I).

25)  The process of claim 24 wherein the compounds of formula (I) being obtained in
any one of steps (st.4a), (st.4b), (st.4c), (st.8), (st.12), (51.13), (st.18) and (st.22), are

15  converted into other compounds of formula (I), which process comprises converting
those compounds of formula (I):
st.23) wherein R; is ethoxy into the compounds of formula (Ia) or (Ib) wherein R, is

amino by treatment with ammonium hydroxide



Nl ONl'\ HNNRNN2H st.28) wherein Ris
hydrogen and X is -NH into the conpounds of fornula
W@ kdo4saM®pEi N R i s other than hydrogen as abovRCT/EP2004/050612
defined, and X is -NH CO Neit§ through reaction wth
an isocyanate of fornmula R-NCO (XXVI) NON 1151 H N
1 RANNND5 HHSst.29) wherein Ris hydrogen and X is
-NH into the conpounds of forrmula (I) wherein Ris
aryl and Xis -NH, by first converting the am no
group to iodine with iso- anylnitrite and
di i odonet hane or cesiumiodide, in the presgnce of
i odine and Cul, an by Gubsequently reactijng t

i ododerivativ ryl am ne of f lo
(XXVI1), in the of m ac

(2, 2" - bi s(di pheny>Bfosphi¥d))-1,1' - bina NH,
(BINAP) NI N f " H:NNR NN ~ 2NHst.29a)
wherein Ris hydr@@en and X is -NH into the conpounds

of fornmula (1) wherein R is alkyl, cl oal kyl ,

cycl %&ka@r&ml&zlw ethwg)'l igfoithe comfzauéﬁimf erogyla () Whérein Ry is a group
het e * " NH
Cony AR PRI s BBE0VE defed, By Pbfmentiith of hing of ormula R-NE

t he @& ous step (st.29), and by subsequently
reacting the iododerivative with an al kyl,_cycl oal kyl,
cycl oal kyl -al kyl , §
het er ocycl yl aj<k
wherein Ris as
hydrogen and X i § ¢ .
(1) wherein 20 Rfis aryl and X is a singlfe bond, by
first converting Rhe am no group to iodinB, as per the

ove step (st.29), and by subsequently reacting the
i odosi2f) wheremeR s ¢thoxyrintertid ommmninds offormhlal) fvbeneinl Ry is a group

or 1 938 R iidoropll hgBoBAE° TG, 1 58 PO 1N m

WD 2004/ 104007 PCT. PZOOé/ 050612 220

st.26) wherein R, is -OH into the compounds of formula (I) wherein R; is a group
10 -NR"R" or -N(OH)R" and R" and R™ are as above defined, through reaction with a
derivative of formula (XXIII) or (XXIV)
R"R"NH (XXIII) R"NHOH (XXIV)

under basic conditions and in the presence of a suitable condensing agent

—————ree
NQ\] OH N% NR"R

R, R,

15 st.27) wherein R is hydrogen and X is -NH- into the compounds of formula (I) wherein
R is other than hydrogen as above defined, and X is -CONH-, through reaction with a
compound of formula R-COCI (XXV)



st.31) wherein Ris hydrogen and X is NH into the
conpounds of fornula (I) wherein R is arylnethyl and
wX2008/1@4087 ngl e bond, by reaction with an aryl - B THEP200€050612
of formula R-CHO (XXI X) iR1% he presence of sodi um
cyanobor ohydride (NaBH3CN) I I HZN N\ R N N 5 st. 32)
wherein Ris nmethyl and Xis -S- into the conpounds of
formula (1) wherein Ris an optionally substituted
al kyl, cycloal kyl, heterocyclyl, cycloal kyl -al kyl,
aryl al kyl or heterocyclylal kyl group, by first
converting the RS- grQup into RSO2- under oxidative
condi tions, ang eh reacting the sul fapyl N7TX

PAN
derivative wt I|:|” m ne of—formua R- NHZAJQ")I\(XVJQ
wher ei n RiHc, i Iy substitutedﬂ N/
cycl oal kyl , Met er cyctyl, 10 cycl oal kyl'-al kyl ,

aryl al kyl or heterocyclylal kyl group NNN O Me~\N
Ve R~stN8HwiereiR s hyslrog®8 andfXeis eNH- it shermenipplindsrod fotmivda (I) wherein

-S- LN unds of fo I [ )-Wh [ IS .
ot heR ﬁ’éé?p ok %%g a%aui’%"e- %‘i%e@ya(”fiﬁ‘s}ﬁ T {rough reaction
t he RBh agisotyanbietof fRHOR RACEEXVEp (st.32) and by

then reacting the sul_fonyl derivative with a conpoun

of fornmula R OH 30. '\ NN\ JN O N

[N MbJJ R, i O N 0 st.33a) whergin is

met hyl and X i into the corrpoundﬁ\of or a
wherein R HN ot INT than net hyl andXisN-O-H by N7 r
converting the MO group into HO, t hef! by "reacting

It WilD0) dnbkinf kR & ﬁ}’?l%%%ﬁ Ghd XSi9 -RAL- 5119? ARl B0 nlgﬁ fof formu)l/a (I) wherein

correspondi ng 20 trifluoronethansul fonate a I na
by rRatdrylgand Xwist iNEr, dwynficst ednvsftingothe dnsin®R-gBhiip (0X¥0djne with iso-

V0 205AA08] T RRIRELCER 2D prespcor B s ot
wher by BulReimentiptdoydting nite Xod&lerifativaBiyith enC ayleafite @f ifbintula R-NH,
36ci GREPRY S ShCbreradt &t arkayiim B5H1 an. bistdiphenyiphosphino))-1,1-
het epgptihatdne (BINAP)

HN" N ! N \u/kN/

st.29a) wherein R is hydrogen and X is -NH- into the compounds of formula (I) wherein
R is alkyl, cycloalkyl, cycloalkyl-alkyl, arylalkyl, heterocyclyl, heterocyclylalkyl, and X

15 is -NH-, by first converting the amino group to iodine, as described in the previous step

(st.29), and by subsequently reacting the iododerivative with an alkyl, cycloalkyl,

cycloalkyl-alkyl, arylalkyl, heterocyclyl or heterocyclylalkyl amine of formula RNH,

(XXVII), wherein R is as therein defined;

st.30) wherein R is hydrogen and X is -NH- into the compounds of formula (I) wherein
20 R isaryl and X is a single bond, by first converting the amino group to iodine, as per the

above step (st.29), and by subsequently reacting the iododerivative with an arylboronic

acid of formula R-B(OH), (XXVIII), in the presence of a palladium derivative

N7 R N7 R N7
= S
H,N N | N R N



cycl oal kyl -al kyl , heterocyclyl al kyl group, and X is
-NH, by first converting the MeO 5 group into HO,

W0 bh@a/ 1ot eacting it with a triflating agent SPCEHEP1004/050612
obtain the correspondi ng 224 fl uor onet hansul f onate and
finally by reacting it wwth an amne of fornula R NH2
(XXVI1) wherein Ris an optionally substituted al kyl,
cycl oal kyl, heterocyclyl, cycloal kyl al kyl, aryl al kyl
or heterocyclylal kyl group N O O jj 1-1011"N' -
HONF3CON N\ -r. R NINN H to at. 33c) wherein

R i SstI3®} Whéregl 1s>ﬁy|d§)g'eﬁ)andTKMS DHC RAY e (cBRpbiidl otf r&ﬁ‘mula (I) wherein
conpounds. of fornmula (1) wherein Ris an aryI

- NH R igapylimethstl apdue? singlg bort bwmactlgr with ap awbaldeh}de of formula

:)B?al n t?%ﬁgﬁb@t ehpe oast)&, r orref‘%%ﬁrnéﬁ @gr%{ggﬁgnd

finally by reacting th an amne of formu
\a optionally substitu e
um acetatre™ 15 and B|INAP;
) 2- gr oupgAaY

;..

(XXVI1) wherein RN's
the presence ofﬁﬁ\la
st.34) whereiry
into the corrpounds of formula (1) V\,herell-h S a

unde ehydr ogenat i n t| v
ondre PR R ety a6 K ST RE b dombeias ot gwgla (1) wherein R is

26) & Aunshibefitufed amiilac or n
step @Iﬁﬁﬁ l%f cltzla\ll m 2 V\B(C llhggfeg dyiiscygﬁgwﬁﬂk&l arylaliyl or

PCT/ Q}D’& trdlod groupp by fingt cm@@g@ thi/ RS- @oEE: intoNR S@e-Mnde oxidative
N
I\&owﬁm&é\'ﬁnd ﬁg-theﬂeaé }4% 1%5]21 d&é&%ﬁlj\?ﬂg@} %%’ %‘B@g ﬁpformula

atom or an Opt 1 Oha stitut rom
st r R-Hfd: (X3EVIDY thﬂ'bmcR Glarﬁﬁ)tmhklw subSiufed afthyt, @yalokiklyl, heterocyclyl,

By e ﬁ‘)a%rf*?lg?ﬁo% DT hEp e Lyiwaa%a%@ ot S oyl & (1)

or(lb)NA R RNI RII Rz N NN R1

N7 TN
Me )\/ M ?\)I\ /“\
e =
s N e RN N
Il H
O

st.33) wherein R is methyl and X is -S- into the compounds of formula (I) wherein R is

other than methyl and X is -O-, by first converting the RS- group into RSO»- as per step

(st.32) and by then reacting the sulfonyl derivative with a compound of formula R-OH
15 (XXX)

N7 X NT X N
Me )I\ = M O\ /l /”\
g N e\\ﬁ N N N

0

st.33a) wherein R is methyl and X is -O- into the compounds of formula () wherein R
is other than methyl and X is -O-, by first converting the MeO- group into HO-, then by
reacting it with a triflating agent so as to obtain the corresponding

20  trifluoromethansulfonate and finally by reacting it with a compound of formula R-OH
(XXX)



R (la). (I b) wherein R is hydrogen or an optionally

substituted group selected fromam no, straight or
whe@agwea? C1- C6 al kyl, C3-d o cycl oal kyl, aryl PCT/EP2004/050612

aryl al kyl, heterocyclyl or 22110 heterocyclylalkyl; Xis

a single bond or a divalent radical selected from

-NR -, -CONR -, -NHCONH, -0-, -S or -SO2-,

wherein R is hydrogen or an optionally substituted

group selected fromstraight or branched Cl-C6 al kyl,

C3-C6 cycl oal kyl , aryl aryl al kyl, heterocyclyl,

het erocycl yl al kyI together witdy the nitrogen
to which they onded R aN may bo;(m
6 menbered het ete I group.y

cont ai ni ng ofle &Hdl [ onal Hﬁ’ete’]‘oa om sel ecte an%ng
N, O or S RL, bonded to any one of the nitrogen atons
of the pyrazole ring as per formul ae a)'\pr (Ib),

represents a hydrogen atom or_an op 'y
substituted group sel ect ed from R&P or branched
Cl-C6 al kyl, C3-C6 cycl oal kyl, ary aryl al kyl ,

het e. emwuéremrf{ 2D mhdiye Faﬂdlwl isyl()lI XY bOlconvdiel QB LS compounds of
-(CH2) " - N+ group being |inked

(Ib) R&l i s a, dival ent
fpgmulg L) wherefp R ispap ropsonqliz ?‘%’Statu@ﬂoﬁlb}’ls eyféealbjd, heterocyclyl,
f r Or@yclwﬁkﬁi | ndepc%r']%grclyla@ aﬁl X fé’hﬁf—le' A gtn g(ﬁ@)e/ﬁng the MeO-

are, = eac ent’ly, gen or an o
§u bﬁrimrutﬂéd HPauthes diye etasting rlb mnﬁ)t p afriflating cageﬂtrsmah @d obtain the

ar yI Qédllhﬁ %ﬂ“‘}%‘%ﬁ@?‘éﬁ”gk@(ﬁé‘f d g%c hg %lé( F%la‘éial k%{ la\fllﬁ}g, an amine of

or, fbmgﬂﬁ MeNHy (X VIR whetdioGers ahosptiogaliyh mﬂﬁnﬁltb‘ayamﬂe cycloalkyl,
VO 004/104 07 P ﬁg%g%&%@g,612 223 bonded, R’
R g ncxclaalkyd hesereexshrlalkylgroup
het erocyclyl group,_ optionall contalnlng one
addi ti onal het m sel ect
di val ent groueLee ectedyiro ;$\
- CH2- C( CHB) 2©; )2CI—|200rN 3 o® a
pharmaceutical |y acceptabl e salt thereof. 28) A

phar maceuti cal conposition conpri si A
therapeutically effective anount o”
pyr azol o- qui nazol i ne dertva®Tt vé?m‘/LF a (la) or
(Ib) as defined in claiml1, and & |east one

har eut i cal |l pi en carri r angd/ or
AT e b K RRERL G & IRt ol imd Mg, Sormpounds of
cl aifgendfa ([)whérein F AEAarsli 2ng XORENPE, bylfirgt dﬁﬁffﬁtmg the MeO- group into
chempt herapeutic agents. 30) A pr oduct or

conpfith; thep &Y T6RIBE ik “mh p dHfing pgeal soas (tp tgbtaae the corresponding
def |nml?orb,geth§r1l(sajf SBate a&f %}f Qg‘} ggfﬂ wihl 'Qﬁofﬁhfn% BtSformula RNH,
e al , an

thereof as d |ne I n c one or
c hefBXYah ayterdin B ingreoptonalfissubstitotetliang th the pmaem:e |oﬁpalfadmm acetate

|rrul separate or sequential use in
nt %éﬁ@g&]t herapy. 15 31) A conpound of formula (Ia)

or (st.3) varrdeh Bed(CH,)5 Roup thay BE chifRrtédindo the compounds of formula
(D wherein A is a -CH=CH- group, under dehydrogenating operative conditions in the
presence of a Pd or Pt catalyst.

26) A compound of formula (Va) or (Vb), as defined in step (st.3) of claim 24



medi canment. 32) Use of a conpound of fornula (la) or
(I'b) as defined in claiml in the manufacture of a

wore@isagetoent with antitunor activity. PCT/EP2004/050612
222
COOEt COOEt
Sttt — \
Me—N / \N Me— N\ N
~
Me O ;\l/ Me O N7 R,
t e (Vby

10

15

20
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wherein R, is a hydrogen atom or an optionally substituted group selected from straight
or branched C;-Cs alkyl, C3;-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl or
heterocyclylalkyl.

27)  Alibrary of two or more compounds of formula (Ia) or (Ib)

(Ib) R

wherein

R is hydrogen or an optionally substituted group selected from amino, straight or
branched C;-C¢ alkyl, C;-Ci cycloalkyl, aryl, arylalkyl, heterocyclyl or
heterocyclylalkyl;

X is a single bond or a divalent radical selected from -NR'-, -CONR'-, -NH-CO-NH-,
-0-, -8- or —SO,-, wherein R' is hydrogen or an optionally substituted group selected
from straight or branched C;-Cs alkyl, C5-Cs cycloalkyl, aryl, arylalkyl, heterocyelyl,
heterocyclylalkyl or, together with the nitrogen atom to which they are bonded, R and
R' may form a 5 to 6 membered heteroaryl or heterocyclyl group optionally containing
one additional heteroatom selected among N, O or S;

Ry, bonded to any one of the nitrogen atoms of the pyrazole ring as per formulae (Ia) or
(Ib), represents a hydrogen atom or an optionally substituted group selected from
straight or branched C;-Cs alkyl, Cs-Cs cycloalkyl, aryl, arylalkyl, heterocyclyl or
heterocyclylalkyl or, in formula (Ib), R; is a divalent -(CH,),-NH- group being linked to
R, wherein n is 2 or 3;

R; is a group selected from -NR"R", -N(OH)R", -OR" or -R", wherein R" and R"™ are,
each independently, hydrogen or an optionally substituted group selected from straight
or branched C;-Cs alkyl, C3-C¢ cycloalkyl or cycloalkyl-alkyl, aryl, arylalkyl,
heterocyclyl or heterocyclylalkyl or, together with the nitrogen atom to which they are
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bonded, R" and R™ may form a 5 to 6 membered heteroaryl or heterocyclyl group,-
optionally containing one additional heteroatom selected among N, O or S;

A is a divalent group selected from -CHj-, (CHy)2-, -CH-C(CH3),-, -C(CH3),-CHy- or
-CH=CH-;

or a pharmaceutically acceptable salt thereof.

28) A pharmaceutical composition comprising a therapeutically effective amount of
a pyrazolo-quinazoline derivative of formula (Ia) or (Ib) as defined in claim 1, and at
least one pharmaceutically acceptable excipient, carrier and/or diluent.

29) A pharmaceutical composition according to claim 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 1, or pharmaceutical compositions 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 1 for use as a
medicament.

32) Use of a compound of formula (Ia) or (Ib) as defined in claim 1 in the

manufacture of a medicament with antitumor activity.



