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TITLE OF THE INVENTION
SUBSTITUTED PYRAZOLO-QUINAZOLINE DERIVATIVES, PROCESS
FOR THEIR PREPARATION AND THEIR USE AS KINASE INHIBITORS

The present invention relates to certain substituted pyrazolo-quinazoline compounds,
which modulate the activity of protein kinases. The compounds of this invention are
therefore useful in treating discases caused by dysregulated protein kinase activity.
The present invention also provides methods for preparing these compounds,
pharmaceutical compositions comprising these compounds, and methods of treating
diseases utilizing pharmaceutical compositions comprising these compounds.

The use of mitotic inhibitors in cancer therapy is a widely accepted clinical strategy
for the treatment of a broad range of human cancers. Taxanes (Paclitaxel and
Docetaxel) and Vinca Alkaloids (Vincristine and Vinblastine) work by either
stabilizing or destabilizing microtubules with catastrophic consequences in cells
progressing through mitosis. They are first line therapeutics for several tumour types
and second line in cisplatin-refractory ovarian, breast, lung, bladder and esophagus
cancers (Taxanes). However, due to the role of microtubules in processes such as cell
movement, phagocytosis and axonal transport certain toxicities such as peripheral
neuropathy are frequently observed with these agents. Progression through mitosis is
a requirement of all proliferating cells and hence cancer therapies that have targets in
mitosis are generally applicable to a wide range of tumour types. Several protein
kinases play key roles in the orchestration of the cell cycle and some of them are
alrcady subject to targeted therapics in the oncology setting including Cdk-2 and
Aurora-A. The fidelity of mitosis is of paramount importance and several
“checkpoints” exist in normal cells to maintain chromosome integrity during the cell
cycle. These checkpoints often go away during oncogenic transformation and this
permits cancer cells to tolerate anueploidy and chromosomal instability. Inhibition of
mitosis in “checkpoint compromised” tumour cells should have catastrophic
consequences as cancer cells try to carry forward an aberrant mitosis.

The Polo-like kinase family, comprising 4 serine / threonine kinases (Plk-1-4), are
predominantly involved in the entry into, progression through and exit from mitosis.

These kinases are characterized by having an n-terminal kinase domain and a unique,
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SUMMVARY COF THE | NVENTI ON Fused bicyclic pyrimdine derivatives for
the treatnment of hyperproliferative di seases are disclosed in WO
96/ 40042 in the nanme of Pfizer Inc. 30Fused pol ycyclic pyrimdine
derivatives as protein kinase inhibitonrs are also disclosed in WO
98/ 58926 and WD 98/28281, both in the name of Celltech Therapeutics
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25h] qui nazép@glp@sej’_r@lgpmgqnaplgx fart mitotic ex1t cytokinesis. Plk-1 is over-
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Disruption of Plk-1 function by various means in tumoural cells (siRNA and antisense
ablation, dominant negative proteins and immunodepletion) results in an aberrant
mitosis followed by mitotic catastrophy whilst causing a “checkpoint-mediated” cell
25 cycle arrest in normal cells. Thus, pharmacological attenuation of Plk-1 function may
have a therapeutic benefit in the treatment of several diverse cancers.

SUMMARY OF THE INVENTION

Fused bicyclic pyrimidine derivatives for the treatment of hyperproliferative diseases
are disclosed in WO 96/40042 in the name of Pfizer Inc.

30 Fused polycyclic pyrimidine derivatives as protein kinase inhibitors are also disclosed
in WO 98/58926 and WO 98/28281, both in the name of Celltech Therapeutics Ltd.
Fused tricyclic pyrazole compounds known in the art as protein kinase inhibitors are
disclosed in WO 03/070236 and WO 03/070706, in the name of Pharmacia Italia
S.P.A. and Pharmacia Corp. respectively.



4 The present invention also provides nmethods of synthesizing the
substituted pyrazol oqui nazol i ne conpounds, represented by formul a
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6 Prodrugs are any coval ently bonded conpounds, which release in vivo
the active parent drug according to fornula (1). N-oxides are
conpounds of formula (1) wherein nitrogen and oxigen are tethered

t hrough a dative bond. 5If a chiral center or another form of an
isoneric center is present in a conpound of the present invention,
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20 positions, by one or nore groups, for instance 1 to 6 groups,

i ndependently selected from halogen, nitro, oxo groups (-0), cyano,
Cl-C6 al kyl, polyfluorinatcd al kyl, polyfluorinated all coxy, ancenyl,
al kynyl , hydroxyal kyl, aryl, arylal kyl ,5s heterocyclyl, C3-C6
cycl oal kyl, hydroxy, al koxy, aryloxy, heterocyclyl oxy,
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cycl oal kyl %%%25;861%3 %b&ﬁﬁ +ﬁ/ oﬁﬁﬁl?ﬁié gmh@ wh%r‘g?l%p yl,
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defined. 30 Pha[ maceut i ca]é ,%, Q,} sal ts of tprEbg gﬁ&tounds 0
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Preferably, the acid addition salt of 9 the conpounds of the
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derivatives may be regarded as a metabolite of the compounds of formula (I).



A preferred class of conpounds of formula 0) arc the conpounds
wherein: R3is COOHor CONRR', wherein R and R' are as defined
above. 10 Another preferred class of conpounds of fornmula (I) are the
conpounds wherein: 121 is an ortho-substituted- arylam no of the

f or mul a: wherein R4, R'4 and R'44 are independently selected from
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pol yfl uori nat ed, a . .pol yfluoripnated al koxy, 15 alkenyl, allcynyl,
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hydroxy, alhkex¥es &8 ¥ompBundderanaave! (1 @KdteinBEHYneHMA:Q%Hh are tethered
al kyl car bonyl oxy, aryl carbonyl oxy, cycl oal kenyl oxy,

het er ocycl {tireughsotsfivekend. a| kyl i deneam nooxy, carboxy, al koxycarbonyl ,

aryl oxygar pifutle) G 8PLIOHPINEAMR MmerBELELIE KL BYEHRAN be the
am no, ureido, alkylam no, dialkylamno, arylam no, iraryl amno,
het er ocycl ypesgm anvehtomdllaforme of aldtyilscaebonisbaetsn mchaingl eantimngts ani no,

het erocycl yl carbonyl am n am nocar bonyl., all ¢yl am nocar bhonyl, .
di al kyl ami HEREFBRRGT Areaindii 1,08 CBURH Devell &oMRpendy SHRHEE & B
al koxycar begitérafay 2, usby &y Oyt RaL@Fd B ¥ant igh @)y Bhithed mixture, or the

al kyl sul fonyl am no, aryl sul fonyl am no, heterocyclyl sul fonyl am no,
formyl, al KPP BERYE M3y b seppiérdy s yellkpewn igahigpesodnsd an individual

het er ogycl yhaabRenylay & kyddSHbAOMM! caséd W %Jhlidcho%pouﬂm nesd h:h QM hted
al kyl am nosul fonyl , di al kyl ami nosul f onyl , aryl am nosul fonyl ,

het er ocycl garhon-easean dapld bordsybathities, cial(ky badhitans @Hdsyhas atcewithid the

al kyl phosp . ther preferred class of conpounds of formula
(1) are thgggghg%ﬁﬁgﬁﬁ&%érein: Rl is an ortho-substituted- arylam no

of the forhukases vil@rein oohpomds Rayiexsndn Ridlomedc dsmaboveh defkietvechoind
R2 is an optjonall bstituted straight or .branched Cl- al kyl .or
- 0o ol kRl | el HaSmntt T 2R Eip Bled hE BEnG gyt S
formul as (1 invadtRntWiRteesnainRds ceuligheh 6 prBfoniSaddP iNohfRormwher ei n R
and R' are as above defined. Preferred specific conpounds of formula

(1) are thb depbesatts descapan plesy piherviso speralads nyithfthe hisrm ocpsto- see

Exanpl es sg@tii@ili:arylaminod)which represents R1 intend | linked to th
et hyl - 8- (2 met hyl pheny | am no) ~4 5 o hyar oo H pyr agoF o " e © fhe

[ 4, 3- h] qui r¢aizefi thheocule Ghrewgthibr aiNde mwdBl @idyrylandyo beeing substituted in
L s 01 A LT 5t 1 4.
8- ( 2- Acet yWithhboydrartiand) wi iftad ¢anierogel&t dryHejerdiyblidioyiol @niaihipy frazol of 4
o N PR e e (ARl 158) o e bonds, whor
- met hyl - 4, kadli dig d§fthd mngs is aromatic; if present, any aromatic heterocyclic ring also
referred to as heteroaryl group, comprises a 5 to 6 membered ring containing from 1
to 3 heteroatoms selected among N, NH, O or S. Examples of aryl groups according
25 to the invention are, for instance, phenyl, biphenyl, a- or B- naphthyl,
dihydronaphthyl, thienyl, benzothienyl, furyl, benzofuranyl, pyrrolyl, imidazolyl,
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, indolyl, isoindolyl, purinyl, quinolyl, isoquinolyl, dihydroquinolinyl,
quinoxalinyl, benzodioxolyl, indanyl, indenyl, triazolyl, and the like.
30  With the term “straight or branched C;-Cg alkyl”, hence comprehensive of C;-Cq
alkyl, we intend any of the groups such as, for instance, methyl, ethyl, n-propyl,

1sopropyl, n-butyl, 1sobutyl, tert-butyl, sec-butyl, n-pentyl, n-hexyl, and the like.



pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxam de (A39B1Cl1Z); 5)

8-[2- Acetyl-5-(4-nethyl -piperazin- |

-y1) - phenyl am no] - 1- (2-f 1l uor o-et hyl ) -4, 5-

di hydr o- 1H pyr azol o[ 4, 3- h] qui nazol i ne- 3- car boxam de (A39B2C1Z7);

6)

1- Met hyl - 83igh the héﬂrﬂ&trmghﬁd?dbxqmbdﬁia@ycaﬂkﬂq) 2 4veSntdhdydr ef-tidpyupagiehof 4
, 3- 20h] qui nz%zol i ne-3-carb de A4581C1Z;’; 7

1 Met hy1- 8% ?r41nﬁgqc|eyylng]r ’a -pyppenyl, isopropenyl, 1 bu enyl, 2-butenyl, 3-butenyl,

-yl) - 2-tri blpesenyret-hewrypheit agd. no] - 4, 5- di hydro- 1H pyr azo

| o[ 4, 3- h] qui nazol | ne- 3- car boxam de (A51BlC 172); 8) E hl)l/

- net hyl - 84®llt}uﬂlﬁﬁrﬁly [qtrg,lgbté}ré)zqqeheq Cy-Cs alkynyl” we intend any of the groups such

y1l)-2-§rifd yaroantn f‘@“% 1, and the lik
4 5-di hydr o- 1H—1pyr azgi)ﬁ%)ly[ng % gﬁlnazo ne- gncanme(yl ate (A51Bl1C22);
259) With the term “C;-Cs cycloalkyl” we mtend unless otherwise prov1ded 3- to 6-

1- Met hy1- 842- (4- et h h 1-neth
a5 o nyaeEA o el ARlFREE Ry i B R R bl

17); 10) but docs not have a completely conjugated n-clectron system. Exam Fles of cycloal
845- (4- I\/Eth perazin-1-y1)-2-triflu rorrethoxy Fheny am no] - 11?'2 fl
uor oet hyl )gz‘i’“B d| ‘HWP#“B f@lé’%”éz of§[ 4CY§ lopTRERSh a2 IoRRRRE, ¢ AYBIoRSH I Fe

(AS1B2G4 7) gyl nteﬁe;-):yc[ohexane cyclohexene and cyclohexadiene.
1- Met hy1l- 844- perazin-l-yl)-2-trifluoronethoxy-phenyl am

noj - 4, 5- dMﬁghdheIem %9%@%%1[ falsp Kjowm 452 heterogeclcaled vk iarnder 3- to 7-
(A4881C1Z)

1- Met hy1- 8- {“5‘ t Pl B ket Ry msaarated, corfocyplic ping where 8RG O0 MOT%i hy
dr o- 1Hpyr agawba] #pBs Iaieqnephaazidby Meraatoms Isachaas WieogeA9TBEEL A)d sBiB) Non

1- Met hyl- 842-net h met hyl -pi perazin-1:yl henlamn

aror T py P RITRTR O MGy B BERE, ik R SRR oot

1- Met hyj - Sﬁrc(hﬁe,pyimﬂhmﬂne; | iryildaZiligRe) dippraiolitﬁ;)e 2-pyidzblikkQr OfiREbIEY

henyl am n - di hydr o- 1H 1H pyr.azol o qui nazol i ne- 3- car boxam
ge (X\QQBIC% 01 @%55111ydr0furan tetr?%zdr %uran 1,3- dloxolane piperidine, piperazine,

1- Met hyl - Mghmnayﬁgmeperam n-1-y1)-2-trifluoromethoxy-phenyl am no

]-4,5- dihydro-1H pyrazol o[ 4, 3-h] qui nazol i ne- 3-carboxylic acid
net hyl am décqop@;gglq;ﬂlz)preselltgl}lventlon and unless otherwise provided, any of the above

it o1 pyr S3atbRE. 3¢ A A nasar ey BY Shndl kDR AT Moy et €1 1

( AB5B1@42Z) positions, byldfe or more groups, for instance 1 to 6 groups, independently selected

1- Met hy1- 842 4- et h I-p razi ne ] 4
Co 5 ny B, BHET 26 %, SR iR AR kB R

18) polyfluorinated alkoxy, alkenyl alkynyl hydroxyalkyl, aryl arylalkyl heterocyelyl

1- Met hyl- 842- et hy1-4- th I-plperailne 1- car bonyl) - phenyl am no] - 4
,5- di hydr&v&s+ gxylealst oPki x| gPRAZ 81 ?e&fé?%ww(iénftMB@f@fza

19) alkylcarbonyloxy, arylcarbonylo cycloalkenyloxy, het lcarbonyl

1- Met hyl - {y tri ugrom?{t hoxnyXY A ('Edhyelny&x}pr)er id efrr?gyg((::dérongnoff -am

inol- 25 alkyhdcncammooxy, carboxy, alkoxycarbonyl, aryloxycarbonyl

phenyl am n oﬁkk??%#%g ,1Fh£&5%8h&gzéar§om,quhrgﬁ%9l iupe?do Cﬁﬁ)ﬁ%ﬁ gi de

20 (A82B1

1- m()t hy! - 8diflRylamirfol, uoroi@ninaxy - piagtepiany ndjetefodyelyiaminly,o- Hbimyylaninbpl 4,
3- h] qui nazq| i.ne- 3- ar boxyl.at A45B Pot assi um .

P e S ane, Ay oy e, %ﬁ%’%%ﬁ#&&&?ﬂﬂﬁm Amiesbgnyl,

net hyl - 4, SlgiliyilbentdiyRyr azol o dlalRylhheta8aail,i ne- 3- cairbrRMmyARiBonyl,
(A51BlC32) 2522% Pot assi um

8- (2-t 3 f | hisrerebeNYQGaFrRoRyh ami ndkowcarbemiareing. 1+ hysderpingpacathonyl
h] qui nazol jigy a8, R hMoRy1eAtRBBES fhifonylamino, heterocyclylsulfonylamino,

formyl, alkylcarbonyl, arylcarbonyl, cycloalkylcarbonyl, heterocyclylcarbonyl,
alkylsulfonyl, arylsulfonyl, aminosulfonyl, alkylaminosulfonyl, dialkylaminosulfonyl,



23)

1- (2- Hydroxy-ethyl)-8-(2-trifluoronmethoxy-phenyl am no) -4, 5-di hydr o- 1H
pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxam de (A45B5Cl2); 24)

1- Et hy1-8-[ 5- (4- net hyl - pi perazi n-1-y1) g2-trifl uoronet hoxy- phenyl am no
]-4,5- 30 di hydro-1H pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxam de
(A51B7C12) ,ary%j)mosulfonyl heterocyclylaminosulfonyl, arylthio, alkylthio, phosphonate and

1- Met hyl -8 %V g I-plpera2|n 1-y0-2-trifluoronet hoxy-phenyl am no
]-4,5- d|h9 fphasp! zoIo[4 3- h] qui nazol i ne- 3-carboxylic acid

(2,2,2-trify Hi%hotuﬁ{ h.yﬁe}leve@rﬂp Rﬁeﬁ@ 18LEA) the abdve ﬁl@)stltuent may be further
1- ( 2- Hydr oxy- ethyl)-845 pi perazi n-1-yl)-2-trifl doronet hoxyp

henylanlnofmnﬂgﬁﬂﬁﬁvmﬁ@fEpﬂvyﬁb%ﬁb@?mngﬂﬁﬁﬁﬁmn&zol|ne 3- car boxami de
(A51B5 C;Z) h1s re%JQt with tlie tﬁw hilo% z%t?m we inte, {1% a ﬂuorlﬁe chllorme, ‘imTe or

845- (4- net razin uor onet hoxy- phényl'am’no

-4, 5- 5d|hwdmmakhhpyrazolo[4 3- h] qui nazol i ne- 3- car boxam de

(A51BlOC1Z

1- (2- Chl or lggﬁﬁ#fn§ﬁ@KY%?ﬁ%?ﬂﬁlgEFﬁ%@ﬁEln | -y0-2-trifluoronethoxyphe

nyl am no] - 4hﬁﬁﬁthmﬁmﬁnihbnyaﬁzp®mhémﬁmh]qU|nazollne 3- car boxam de
(A51B9C12) ;
845- (4- Met Fjih t&m%ﬂkﬁnxl g flypvt peripiged ame oh Sy alprranptionadndieisht ot di h

ydro- 191HspyéRaat,of AalByln snﬁaﬁéﬂ mb%rlé%gadota%adp ﬁﬁle(&iaBﬁQ&@mtmgO)
Pot assi um 1-(2-h eroxy et -84544 met hyl - pi perazin-1-y1)-

trifl uor onetaEes-aftadieyylaari wliemyugrsum afythe mymlopwrnggt opang, mnqlu iaHglz ol i

3- b Z t
ge(z h;gio£§xgéﬁ§1f§%%§é%§ ! ?héﬁa ?&g%% PumT§ % enm o%gﬁg?wbxyp
henylanlnoﬁhﬂuﬁiﬁmhyﬂnﬂ.éﬁmpwmazmﬂdkﬂﬂ@-h]qU|nazollne 3 carboxylate
A51B5C2Z
e hyl - Ay @ﬁ%teﬁ@twﬁwﬁa@ Byt el s i arn o thy o $tAig 8br om
et hoxyp)henwaﬁdlibﬁl(ﬂ:] -@; alkgll by dnoxit Hrdups awhikip[afe SuthlifitddnBy Ghérbahadr 6a¢ box
ani de (A113B1ClZ): 2033)

1- Met hy| - siwerine_ g gyehyiase farginstancs, otrifupropyethyl - gifiersitylphdyd-24i no)

-4.5-_di hydsanidiopypAazekolothoioR) i AzeLi ne-3-car boxam de (A
14B1ClZ): 34)

8- ( 5- Br omoWithithe termehemstandsy. phisrogyeloroynd darvetives e dieiptind ansHpy r
azol o[ 4, 3- i

B (5 br oo S MR GRS S80 B HAR PR RG] iktcp MhescBhthe malonyfe
3- h]qmlnamamgheosmgmmbnuen%he (A49B8ClZ). For a reference to any
specific c 0 f for e i nvent i t|o in the
Form of -a SRRt PRy oeitabln BskitEe PSS Ry i R hatins
section angnfositd®ame such 1) Fodih@SRB] arl AMETH Q1S bélsehdad @élttdiﬁ@&ntﬂnally
process for the Ryéggratlon of conpounds of 30formula (1), as defined

above, chafoRs¥H] Pats TR WD (S <& SR ia8wo sigpp Whichds Rirhay
the compoun@s@fied 8 aHh,avHetdid aryl &3s above defined.

25  Likewisc, any of the terms such as, for instance, alkylthio, alkylamino, dialkylamino,
alkoxycarbonyl, alkoxycarbonylamino, heterocyclylcarbonyl,
heterocyclylcarbonylamino, cycloalkyloxycarbonyl and the like, include groups
wherein the alkyl, alkoxy, aryl, C3-Cs cycloalkyl and heterocyclyl moieties are as
above defined.

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

methanesulphonic, isethionic and salicylic acid. Preferably, the acid addition salt of



00 with a hydrazine derivative of formula (I11): R2-NHNH2 (I11)
wherein R2 is as defined above, in the presence of acetic acid to
give a conpound of 5fornmula (IV): COCEt ¢'EN (I1V) R2 0 wherein R2 is
as defined above; or alkylating a conpaund of formula (1V) wherein R2
i's hydrogen with a conpounds of fornmula (V): 10R2-Y (V) wherein Y is
a sui t abl e theeadtpAndy OUheSiHEdMtids 1§8&Ydted bAHYdn the g@ﬂ)@ﬁ‘lorié@@r B?es*l&eas
defi ned above but not hydrogen, to give a conpound of fornula (1V)
wherein R25%ME as defined above but not hydr ogen; st.2) reacting
the compoupfagfachi@fcaly BcckplnMish t

butyl acetal e or di rreﬂtwhy f%@%marsn Egeg%t:ﬁlgscgp?élg? fgr?rr Ig%[SB]lECIUde the
conmpound oﬁaltsommr@rgamc)or org#rey bases, RE.i @kﬁsmdaikalmectalalbmn@;ls eqpecaﬂ;’i )

reactin f r accordln 0 one

al ternati vggdi'%ggg&g&?"? Igu"! émg o geesy th?'ﬂroé Sﬁl?ﬂ‘flf?éla'ie% %Gi ve
a conpoundbhrbboates,| acychit | or foyaﬁcr eamnnEQ b&f@@bl}ﬂEfrieﬂlgtiln‘]cﬁﬁ)?veﬁhy}amlr(le '
converting anmn of .the.resylti conpound of formula (V
to 14 i odfhﬁ’E‘ylaﬁ‘Hﬂe ?‘ﬂ%ﬁ?’q?ﬁgﬁtﬂlﬂﬁldﬂrﬁ@nﬂéwq?%i ng i odo-derivative of
formul a (Vhlgrifcrbd aa@rbfeéxhp&mayb%hﬁmhma@wé e whekigul a Rl-H
(I'X) wherein RL is I ned above, gi ve a conmpound of formula

(1): (Vv I RBYEO éﬂdﬁépg NRIBi" whereirR' a@deR are@eflefined abwysve;

10 Another preferred class of compounds of formula (I) are the compounds wherein:

R1 is an ortho-substituted- arylamino of the formula:

\—4
R ' HN -
4 R, R, M
R" R" 4 N "m / 3
4 R" : — R 4 R" ; N-:ij 4

1

wherein R's, R"s and R"s are independently selected from a group consisting of:
halogen, nitro, cyano, C,-Cs alkyl, polyfluorinated alkyl, polyfluorinated alkoxy,
15 alkenyl, alkynyl, hydroxyalkyl, aryl, arylalkyl, heterocyclyl, C3;-Cs cycloalkyl,
hydroxy, alkoxy, aryloxy, heterocyclyloxy, methylenedioxy, alkylcarbonyloxy,
arylcarbonyloxy, cycloalkenyloxy, heterocyclylcarbonyloxy, alkylideneaminocoxy,
carboxy, alkoxycarbonyl, aryloxycarbonyl, cycloalkyloxycarbonyl,
heterocyclyloxycarbonyl, amino, ureido, alkylamino, dialkylamino, arylamino,
20  diarylamino, heterocyciyamino, formylamino, alkylcarbonylamino,
arylcarbonylamino, heterocyclylcarbonylamino, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, arylaminocarbonyl, heterocyclylaminocarbonyl,
alkoxycarbonylamino, hydroxyaminocarbonyl, alkoxyimino, alkylsulfonylamino,
arylsulfonylamino, heterocyclylsulfonylamino, formyl, alkylcarbonyl, aryicarbonyl,
25  cycloalkylcarbonyl, heterocyclylcarbonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl,
alkylaminosulfonyl, dialkylaminosulfonyl, arylaminosulfonyl,
heterocyclylaminosulfonyl, arylthio, alkylthio, phosphonate and alkylphosphonate.
A further preferred class of compounds of formula (T) are the compounds wherein:

R1 is an ortho-substituted- arylamino of the formula:



st.3b) with a guanidine derivative of fornula (X): R1-C(=NH) NH2 (X)
wherein R1 is as defined above, to give a conpound of fornula (I)

(I') 10 wherein R1L and R2 are as defined above, and optionally
converting it into other derivatives ofieformula (1) and/or into
pharmaceutically acceptable salts thereof. The present invention
further provides a process for t\e_preparation of a conpound of
formula (1) as defined above, yghédracterized in that _the process
conprises: 15 st.4.) convecting the etho&gcarbmn71 group of the
conmpound of forrmula (VII1) defi ned abovs a conmpound of formula
(XI'1l) or correspondi ng sa ougﬁyﬁcidic
converting the resulting cogpaupd of fornul£ (XI'f1) or corresponding
salt into the conpound of foffula (XIV) thraugh(reaction under basic
conditions and in presencE pf a suitable conoens ng agent, wth an
amne of formula 20 R R FF(XI) wherein It' and R« are as defined

b h f f XI th
or 1 ho- subabI TR SN AR BN EPIIMIRL H (13 whorein R is as

defined abruegys ad@tlghallgz sAbLBEPO stAbeld br brandhel &, (s alkyl 36C,-Cq Nkerﬁl N--N
R2fl wherein RL an are as defined above, and optional

conver ti ng® ParHIFRly Bbtpﬁ%c?”%ijef:'iaﬁ/sapf vempaynds ffarmule; §1) g thsr CWHP‘E‘deS
phar macgut |,gakily acceptable salts thereof. 5 As defined above, the

conpounds of formula (1) which are prepared according to the process
obj ect of RAé CONERRI omerdmR’ o Roao ehabeme Hgfinednverted i nto ot her

corpounss g BT AN ol BRSO BB 0L R
conver si onseardng efthy evdes,3ge Bxangrgoxettbndf fornula (1) mhereln R3 is
RS TR R TR AL TV AN N
10 carboxamide (A4B1C1Z);
2) 1-Methyl-8-(2-methylamino-phenylamino)-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxamide (A27B1C1Z);
3) 8-(2-Acetyl-phenylamino)-1-(2-fluoro-ethyl)-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxamide (A2B2C1Z);
15 4) 8-[2-Acetyl-5-(4-methyl-piperazin-1-yl)-phenylamino]-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxamide (A39B1C1Z);
5) 8-[2-Acetyl-5-(4-methyl-piperazin-1-yl)-phenylamino]-1-(2-fluoro-ethyl)-4,5-
dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A39B2C1Z);
6) 1-Methyl-8-(2-trifluvoromethoxy-phenylamino)-4,5-dihydro-1H-pyrazolo[4,3-
20  h]quinazoline-3-carboxamide (A45B1C1Z),
7) 1-Methyl-8-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamino]-4,5-
dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (AS1B1C1Z);

Rasi ¢ hydrol ysi s;

8) Ethyl 1-methyl-8-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamino]-
4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate (AS1B1C2Z),

25  9) 1-Methyl-8-[2-methoxy-5-(4-methyl-piperazin-1-yl)-phenylamino]-1-methyl-4,5-
dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A85B1C1Z),
10) 8-[5-(4-Methyl-piperazin-1-yl)-2-triflucromethoxy-phenylamino]-1-(2-fluoro-
ethyl)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A51B2C1Z);



b) converting a conpound of fornula (1) wherein R3 is ethoxycarbonyl

into a conpound of forrmula (I) wherein R3 is a group CONR R' by
treatnent with an 15 amne of formula RR -NH (Xl), wherein R and R
are as defined above: (1) 16 c) converting a conpound of formula

(I ) wherein R3 is ethoxycarbonyl into a conpound of fornula (1)

wher ei n R31ﬂ)sl-Megrylnﬂp[4Q@n@ﬁmnpipemzhebpbddﬁrilﬁlgomaiethokh@bmgtanﬁﬁd]ddr,ﬁ> or

(1) whor ei AkaFor W apseta b KBrnkelBetyoedree (AT (npounds of

fornula (1 y2yhere 81%3 thﬁu@oxﬁétﬁbbgr CoRZIR"1- I—IbHeﬁﬂgﬂmrfoﬁlﬂ@tdlﬁj?HrWlm an
am ne of formul a er basic condltlons and in the

presence of’}’l‘éz%l@lﬁ"t%%]ﬂémé ARG UHER (A& DN R and R are as
wher o1 n° Re 1o el e metd s @ mT R PE L AoApaaE D S ahgh 2 L)
hydr ogen, deHraZabl[ﬁB@]Mmmlmeﬁﬁﬁ@Tboxanm (A98BIC1Z);
14) 1-Methyl-8-[5-(4-pyrrolidin-1-yl-piperidin- 1-yl)-2-trifluoromethoxy
phenylamino]-4,5-dihydro-1H-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide
(A99B1C1Z),
10 15) 1-Methyl-8-[5-(4-methyl-piperazin-1-yl)-2-triflnoromethoxy-phenylamino]-4,5-
dihydro-1H-pyrazolo[4,3-hjquinazoline-3-carboxylic acid methylamide (A51B1C4Z);
16) 1-Methyl-8-[5-(4-methyl-piperazin-1-yl)-2-methoxy-phenylamino]-4,5-dihydro-
1H-pyrazolo[4,3-h]quinazoline-3-carboxylic acid methylamide (A85B1C4Z);,
) 17) 1-Methyl-8-[2-methyl-5-(4-methyl-piperazine-1-carbonyl)-phenylamino]-4,5-
15  dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A87B1C1Z);
18) 1-Methyl-8-[2-methyl-4-(4-methyl-piperazine-1-carbonyl)-phenylamino]-4,5-
dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A86B1C1Z);
19) 1-Methyl-8- {2-trifluoromethoxy-5-[(1-methyl-piperidine-4-carbonyl)-amino]-
phenylamino}-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide
20 (A82BICI1Z);
20) Ethyl 1-methy!-8-(2-trifluoromethoxy-phenylamino)-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxylate (A45B1C2Z);
21) Potassium 8-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamino]-1
methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate (AS1B1C3Z);
25  22) Potassium 8-(2-trifluoromethoxy-phenylamino)-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxylate (A45B8C3Z),
23) 1-(2-Hydroxy-ethyl)-8-(2-trifluoromethoxy-phenylamino)-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxamide (A45B5C1Z),

24) 1-Ethyl-8-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamino]-4,5-
30  dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A51B7C1Z);

25) 1-Methyl-8-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamino]-4,5-

dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylic acid (2,2,2-trifluoro-ethyl)-

amide (A5S1B1C72);



R3 R3 Tr/ (1)(Il) f) converting a conpound of forrula (I)
wherein R2 is hydrogen into a conmpound of 15 fornmula (1) wherein R2

I s as defined above but not hydrogen, through reaction with an

al cohol of formula R2-OH (XI1) whereini® is as defined above but not
hydr ogen: 17 g) converting a conpound of forrmula (1) wherein R2

i s hydr oge6) MBHgdweyqpthy eB-OF(4fmethylpapcd Zin-WyBr Biriflusomeshag- def i ned
above but npt dragep, ..t hroygh reaction with. a conpound. of fornula
R () R gt oo PraEShob labbccide S RRSHBIsand. X 1 <
hal ogen: (AR)BITyerting a conpound of fornula (1) wherein R2 is an

hal oet hyl into a conpound of fornula (1) wherein R2 is_vinyl: 10
i) convert PAYS-B- whRipeezin-drataP-ariflyoomptbexer phemalaminodm -vinyl-4,5-

or t ho- sybs{yjr #l.eth- 3y M ABiaMh Rfink2o8int- 8L dHoRamide (A51B10C12);

28) 1-(2-Chloro-ethyl)-8-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-
phenylamino]-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide
(A51B9C1Z);
29) 8-[5-(4-Methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamino]-4,5-dihydro-

10 1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A51B8C1Z);
30) Potassium 1-(2-hydroxy-ethyl)-8-[5-(4-methyl-piperazin-1-yl)-2-
trifluoromethoxy-phenylamino]-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxylate (AS1BSC3Z);

~ 31) Ethyl 1-(2-hydroxy-cthyl)-8-[5-(4-methyl-piperazin-I-yI)-2-trifluoromethoxy-

15  phenylamino]- 4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate
(A51B5C2Z),
32) 1-Methyl-8-[5-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-trifluoromethoxy-
phenylamino]-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide
(AII3BIC1Z);

20 33) 1-Methyl-8-[5-(1-methyl-piperidin-4-yl)-2-trifluoromethoxy-phenylamino]-4,5-
dihydro-1H-pyrazolo[4,3-h]quinazolinc-3-carboxamide (A114BIC1Z),
34) 8-(5-Bromo-2-trifluoromethoxy-phenylamino)-1-methyl-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxamide (A49B1C1Z), and
35) 8~(5-Bromo-2-triflucromethoxy-phenylamino)-4,5-dihydro- 1 H-pyrazolo[4,3-

25 h]quinazoline-3-carboxamide (A49B8C1Z7).
For a reference to any specific compound of formula (I) of the invention, optionally in
the form of a pharmaceutically acceptable salt, see the experimental section and
claims.
The present inventions also provides a process for the preparation of compounds of

30  formula (I) as defined above, characterized in that the process comprises:

st.1) reacting the compound of formula (I1):



wherein R4, or R'4 or IC4 is bromne, into a conpound of formula (1)
wherein R4, or Rug or R'14 is a group -NR R' by treatnment with an
amne of formula RR'-NH (XlI'), 15 wherein R and R' are as defined
above. 18 The above process, in any ame of the aforenentioned
variants, is an anal ogy process which can be carried out according to
wel I known net hods known in the a According to step (st.1) of the
process, the conpound of fornul ) is reacted wth the hydrazi ne
derivative of formula (I1I1) in R esqregetof acetic acid, so as a 5
conpound of forrmula (I1V) i <t he reactign is preferably
carried out at roomtenperature. nal Iy, the conpound of fornula
(I'V) wherein R2 is hydrogen, is reacté€d with a suitable conpound of
formul a (V)yith? HylfzRE &S8N&ES: 8f fomP@gRnsuch as sodi um hydride or
triethylam ne of cesiumcarbonate, in'a suitable solvent, for

i nstance di chl oronet hane, 10 t et R&MNHINGf ufldln, di oxane or

di hyl f ' . : ' f : .
100C, %0 altPRuEe itk BARETRELE IR MR LSRR TRENNESL ©

but notshyf@rogln(IVAccording to step (st.2) of the process, the
conmpound of forrmula (IV) is reacted WiéaoEt

di met hyl f ormam de-di -tert-butyl acetal ¢ oOr

di met hyl f or mam de- di i sopr opyl ace e \ n 15 the presence of a

sui tabl e sol vent such as, for ainceln di met hyl f ormam de, so as to
get the conpounds of formula (% R ﬁ(erabl the reaction is
carried out at a tenperature ranging \romrc%’%terrperature to about
80C. According to step (st.3a) op the Pfocess, the conpound of
formula (VM) is reacted with guanidine or guanidine salts as to

obt ai n a cehpeuwRE vfas fiefinedlaboveydd ) t hr ough 20 pyrimidine ring

formation. ounds of fa | a, ( erei 121 represents _an

or t hosubsi PEUFRTE Aot By bl ALRREER a5 A ehBRY S IRE SrmBbhnds of

cor r espondforguiag®®- deri vati ves of fornula (VII1) which, in their

turn, is prepared by the correspongb\rﬁ %ﬁ}rrpounds of formula (VI1).
The préparation of the iodo-derivatives formula (MI11) may be
carried OU{yhébinay 29 aSeithRlI@vE@! MEEY siRUCR syl absRhialwh usRNR2 4i ¢ hy!
et her or di net hoxyethane, at a tenperature ranging fromroom

t enper at ur @efingd abrygbubunt hydimae, &t sixe ¢ corpaymnd aﬁ%utnu@ (1) whrsein REgs as
hours. The E0HE Lon of the iodo-derivative of formula
(viin) int%ﬁégﬁpounggtlg@wg@ éq’a (I') may be carried out in the
presence oft.2nreastingo teulbsimpounde df doyindan (€) oFitl8 OlimethpifbranaRidd-Hi(zer) in
a suitaple | vent such as. di nethyl.formam de,  di net hoxyet hane or
Rcetonttri PEEE PG SRRt eoB PRy e <REE h ST Rt
acetate, (@12 - bis(diphenyl phosphino)-1,1'-binaphtal ene (Bl NAP) and
a base such as potassi um carbonate, potassium phosphate or cesium
carbonate, at a tenperature rAnging from mpomtenperature to 110C and
for a tinme ranging from aboul, 2 tg—alout 24 ho .19 According to
step (st.3b) of the process, hhe yund-of~gormula (VI) is reacted
wi t h guani di ne derivatives of for SO as to obtain the
correspondi ng conpound of fornmula t hnough pyrim dine ring
formation. Any of the above reac®ions }’zhre carried out according to
conventional nethods. As an exanpl e, gghe reactions with guanidine 5
or salts thereof such as hydrochl oride, caffobnate or nitrate, or with
the guani di ne deyjvative of. formula (X), as set forth in steps
(st.3a) or™ ?’fl.n%)lf’d ﬁleﬁl&%?]?qvgd out in dinmethyl fornam de at a

t enper at ur@3.j aagtingther@mpsid $Oforeklh Wi)%c&hﬂﬁ%% ahilbBe 6F Btaidtnhdvd N

t he presence of potassium carbonate. According to step (st.4) of
the pr¥tesdersiiidarFipiolds of formula (VI11) may be 10converted into

car boxyl i CsaG) Hifl GhdnY@hd 4G conBlol 8F dotthlih tv Y, WHRFIPRPANRIgBEn Al t

above; converting the amino group of the resulting compound of formula (VII) to




formula (XIV) wherein R and R' are as defined above. The reaction is
carried out in the presence of ammonium chloride or a suitable
primary or secondary amne of 15 fornula (Xl), under basic
conditions, preferably with N, N-diisopnepyl-N-ethylam ne or
triethylamne, in a suitable solvent such as dichl oronet hane,

di met hyl f oiotir, aled thtreteneting dlicofeniltimniodewcrikatixaofformautd (VHI)t wgh pu esence
of a suitable cqndensi ng agent..suc ' -di cycl ahexyl.carhodi i m de
(Do0) ° '\ ( St SRR 3y S R L BEHRIE oo SHP b de
(EDC1) or @ntchepspbiddad@bmidyd).- N, N, N , N - 20t etranet hyl i souroni um
tetrafiuoroborate (TBTU); catalytic anobunts of (benzotriazol -
1-yl oxy) tri pyyFol+thnophosphoni ugFhgx uor ophosphat ey ) or N

i .
hydr oxybenzot tj akol ¢ may be al so/Lge . fThe subse nvey'si on
of the corrpwun\c“!l off ol & (XTV) t%6 tWe xony fR1Tq(‘$rNrrul

be carried out in A-S8ui t 8bMNe sol vent Aadh as drnet hyl f or mngfitrde,
di met hoxyet hane &t acetonitrile and ¥n the presence of aff
ortho-substitutedwaryl anmine of fornmwha R1-H (1X), catalytig amounts
of pall adi gg&@%qha&ﬁ, Zre %s defilied GEiRNENY I phosphi no) - 1, 1' - bi napht al ene
(BINAP) and a base such as pot assi uni carbonate, potassi um phosphate
or cesi um stadbh enthtagguaniding dewvapiere af formuladXYi ng from room t enper at ure
to 110C and for a time rangi ng . f,ram 2,40 about 24 hours. 30 As
formerly indicated, the COITpOUI’ll{ ée{%‘[\ﬁ%mul gb( ) previously prepared
may be easwhyreimd@vie il gefinedbboveeioatiad a adnfiind offoatids)of fornula (1)
of the invention. As an exanple, conpounds of formula (I) bearing R3
as an et hoxycarbonyl group, qyzewer as.an allcoxycarbonyl group, can
be converted into a variety oE de' ves gecording to nethods

wel | -known in the art to cQ €8

car boxam des (-CONH2), N Hlost i Mut ed(C ( i des (-CONHR ),

N, Ndi substituted carboxani des (- CONRNRLY, an®canpoxylic acids
(-COH), for instance as defined i,:&/conversion (a), (b) and (c). The
operative conditions are those widely known in the art and may
conprise, for 5 instance, the convergijon of a carboxyester group into
a carboxam de group,, the re [ wi t h ammoni a or anmoni um hydr oxi de
in thel®r e‘é’gﬂelgfﬂfgpng Rs%ﬁ@%&%“%@?%ﬁtanguch as a | ower al cohol,

di met hyl f osgiRahide @nvéring Ultesntd henepf derRagiar ab! HriiR rBaGhilep in%o
carried out with ammoni um hydroxi de in a nethanoUdi net hyl f or mam de

mi xt ure, amhaan@@m@ﬂla@meétabé@ghﬁw@em%m about 50C to about |00C.

10Anal ogo i it : ' -at |

N-subst Lt ut ke Ee by aac BRRRER ik e RBRAA S Blooupdof |
a suit abl efopnulagh ys defined ebontachprastariped inghat dlscprogesptaamisas: anmoni a or
ammoni um hygr.oxi de.. AlL{ ernatevel car bo ster graqu ma

conver toa Ttooesial b GEBERAEoky, BB RIES b dbd A BMa 19D o

N, N- di subsddfined elsbveatoloecaipotrs ofifoa@ialaXSil Corcandsionding sdlb tieoigdh aaklic
lithiumbis-trimethylsilylamde | N in THF, using, anmmpniu hl ori de
or a suitafl Lasb‘fi Y5 QurEHRAr (e afrPHEng WE’P@P‘%OI%H@“&E&QH offf i s
carried oUloriefpdn8ing 3Rl Hi® tHe @tpdlindof RAREE KV EthtRABH &bl fhe£85sid O
reflux. Likew se, carboxyester groups nay be converted into

car boxyl i cconéitigngiend pauesgace afiy Yufghic sardcasiag ageat.dvigh #yenwie s ifermula
condi t i pnsppwhdael -k B ar j.0 V. ' )
o the by o R P CLNTAMR B ERFR ke od PoriEh Abelal bl RIS ELAM b
aci d (- COObimuiayXbBeé witnweottisdsubsttoted aarydaxamaiofl foroheta RaH (s wherein R1
CONR R') wherein R, and R. are as forpmerly indicated. The reaction is
carried out® ﬁeﬁﬁ%d?)orv&t&%ve? “o“r"ma"r?%‘ﬁ?ﬂﬁ?r@mdé fde or a suitable
primary or secondary amne of formula (Xl), under basic conditions,

preferably with 25 N, N-diisopropyl-N-ethylamne or tricthylamne, in
a suitable solvent such as diehl oronet hane, di nethyl formam de,




21 presence of a suitable solvent such as dichloronmethane, so as to
give rise to the correspondi ng conpound of forrmula (I) wherein R2 is
hydr ogen. According to conversion (0 of the process, the conpounds of
formula (1) wherein R2 is hydrogen areiseacted with an al cohol of
formula R2-OH (XII) wherein R2 is as 5 defined above but not
hydrogen, in epresence of di-t-butyl azadi carboxyl ate and
triphenylphokgh pr tgi phenyl e sypportedydn i n, én a
sui tabl e sof've ?ﬂ§' ds, for insta t gt rahydr rAQe, S0 /as to
obtain the correspeddi n@ Conpounds of\ fgrmya (1) Atcoldifg tor
conversion (g) @& the process~ the gdlipbunds of—fFor mul a1 erei
R2 10 is hydrogen gpe reacted with a g@mpound of fornﬂ?amﬁQ- (XV)
wherein R2 is as Jefined above but not hydrogen and X is hal ogen
preferably chlorine, bromne or iodine, in the presence of a base

i ke cesium e in a suitable solvent such, as for instance,

di met hyl f or 0 ag to obtain the correspondi ng conpounds of
formula (1) ) i mho conversion (h) of the process, the
conpounds of fornuphaw(l)/Wierein R2 is an hal oethyl, preferably
chloroethyl, areRtreateff with a base, preferably DBU, at a

t enper at ur e .r angj! m 20C o 80C, so,as to obtain the
correspondi"ﬂﬁre&‘ghggﬁéggaf?fasgB{l?ﬁﬁilagoYelfn%erei n R2 is vinyl. According
to COHVefS%Q%nmh) &ﬁw&ﬂﬁ%pﬁoﬁﬁﬁsoﬂkhed&ﬁﬁﬁﬁktb@nﬁﬁﬁm& qomedRd oo
formula 20 (1) wherein 121 is an ortho-substituted-arylam no bearing
in any posPhamsecentienlypeerptablealis hegehpound of formula (1) wherein R
is an ofthgg i = ] j iR i1 :

AR R oS BURR i o BRI pANe BOhL) AoRifl B4R
convent i onpioceseohjectsef thy miventimb) ¢ani e jonveragntly ednvented istaiotheb kempmindent

such as tetyahydr.ofyrane or..di oxane. by treatnment wth.an an.ne
Formia R 2 R B 3e%%rite A2t SETALSG Jalrdi€RoffifBube o
tri s(di bendilbivtigneageikanplksopastibidicumersonsd

i cycl ohexyl phosphi no-2' - (N, N-di met hyl am no) - hi phenyl ~and .a base such
LY Ui N TV FORT R ng i PEOFEG e PO b e B BPR e S o 1 of | ux
and folp a ¢dnfPRuhdftoRaulh (1)MvHerdif R3NOHhinddarbi! By trEdt@BAtatith MhmbdiEm
above it is clear to the skilled person that any conpound of formula
(1) 30 belydrergdes functional group which can be further derivatized
to anot her functignal .group, by working accordi ng_to pethods well
known in the awt ‘ nadi ng to ot her conpound$ ofyforhula (1), is

i ntended to belco d withYn the_scope of the pd-

22 Accordi t 2 /of the processgfof

conpounds of formula La&;ing mat eri als and y M N
reactants are known qﬁ*eﬂsily prepared according to k nethoH%. As
an exanpl e, whilst Rhe starting material of the conppunds of formula
(I'l') is commercially avail able, the conmpounds of formula (I1) can be
prepared 5 as described in the aforenenti oned WO 04/ 104D07. Conpounds
of formul ab)(cbh\lre\”ﬁiné Mormfothd bf RRdule O hAER REATERES)@Ibbiyiawaial abl e.
Some conpounds of fTormula (1X), (X) and (XI) are commercially

avai | abl e, compleundoffermulp (Ip pheeth R wa grong CAUNRIRE ka trpttexni2gith an 35 and
43 to 44. FEr. f e Li:ls, r.t, kil l.ed person
Chat vl fnlllﬂé"oﬁfohn&lﬁlg@ i]ﬁlﬁ@@ﬁng ’whe%nﬂ% aﬁpgﬁ‘ﬁm% d%a ?edsch.)ol/é.

en preparing e ounds’ of according to any
~qned process variants, opt

one of the aforere i I ncti onal

gr oups mﬁthinNthel. i ng nBteriaIs or the int’er ngdi at r eof
that coul d 2Li$a{i. ol unwapt ed st+ee—seactio ged th pr operly
prot ect ed RETOrN™ng & ChLv t echni gaés. "1 kewFse\t++
conversion of these latt/er inp e free deprotected tonffounds-nBy be

carried out according to known procedures. 15 As it wTTNpe réadily
appreciated, if th@zconpounds of formula (1) prepaféd accord$ng to

(0 )

03

id

cl




Hence, it is a further object of the present invention a library of
two or nore conpounds of fornmula (1) 23 (I') wherein RL is an

ort ho-substi tuted-aryl am no; R2 is hydrogen or an optionally
substituted group selected fromstrai ght or branched 5C -C6 al kyl,
straight or branched C2-C6 al kenyl, straight or branched C2-C6

al | cynyl, ﬁecﬁ@etﬁﬂ@h@&hﬁ(}dﬂdaﬂﬁﬁjrﬂﬁhﬂ %)Wj&a’gwRB igatﬂolsy(@ﬂboﬁﬂ infora

CO NR R', erein R . an ‘are ach in ent r n,_ or

opt i onal | ycglawﬂpéf u%r(g uphesdp Bgeseﬂgrp%ﬁ%saﬁeﬂrg SsBp cgal Hdgugh - o
al kyl, C3- géide¥e baad kolafd heterocyclyl, or R and R' taken together
W th the nitrogen atomto 10 which they are bonded, may form an
optionally sub ut ed™~het erocycl yl group opth“ ' alnlng one
addi ti onal het ected anmong N, 0 or S,

ethyl 1 nethyﬁqg- ROXY-fpheny| ammdy - 4,

D 5 -
[4 3 - h]quﬁﬂazoane-« canpoxyl ate and R1

OH

151H—pyrazo|o[4 3- hlgdi nazol i ne- 3- carboxanlde are e&&{&deﬁ; and
i soners, tautoners, hydrates, solvates, conplexes, abol ites,
prodrugs carriers, N (pxides and pharnaceutlcally accept abl e salts
t hereof. Anot her object of the present invention is to provide an

i nt er medi afkcosyertipg ﬁﬁ?’fapf(l’}édj of fmuldlaNVBmRéy@ SOLHH o cosrespiding a
(1X): wher gitn@h cobpolibsBE forftulal 3§ wherdft R3 is a group CO-NR'R", through

reaction with an amine of formula R'R"-NH (XT) under basic conditions and in the

presence of a suitable condensing agent, wherein R' and R" are as defined above:

N-——N

( 0
10

¢) converting a compound of formula (T) wherein R2 is Trityl into a compound of

formula (T} wherein R2 is hydrogen, under acidic conditions:

"~ g
s P8
R1 N /’/ R3 R1 N /’/ R3
N—N N—nN
Tr/ H/

N 0
f) converting a compound of formula (I) wherein R2 is hydrogen into a compound of
15 formula (I) wherein R2 is as defined above but not hydrogen, through reaction with an

alcohol of formula R2-OH (X1I) wherein R2 is as defined above but not hydrogen:



PHARMACOLOGY The conpounds of fornula (I) are active as protein

ki nase inhibitors and are therefore useful, for instance, to restrict
the unregul ated proliferation of tunor cells. In therapy, they may be
used in the treatnment of various tunorsy such as those 5 fornerly
defined, as well as in the treatnent of other cell proliferative

di sorders such as bestg ostate hyperpl asia 8 1 L~a] adenonmat osi s
pol yposi s, neurof i §romad psoriasis, vascylar h cell
proliferation assod] at her oscl erosi}tpul fibrosis,
arthritis, glongn ' rBR3post - sur BiTal "Nt engsT s\ ards
restenosis. 10The inhibitiyg Activity of _putative PLR-1#nhibitors
and the potency of sel ecte[?i"d\brrpounds was determ ned/r‘ﬂ'ﬁ'lNough t he
assay described bel ow. THe short forms and abbrevi B8i ons used herein
have the follow ng meaning;, G Curi e DVSGdi et hyl sul fjoxi de 15

KDaki | oDal ton m croC m cro&ri e ngm | ligram m crogmcrogram

ngnanogr ang2@invettieg awhmpbind aftfemmuta @) oheeorRi isthgdrogel aro arbdmpdundol ar

25 m i \h I E hyl i ng, i on. and
a1 11 cat | BTGP WERBAERAGHE SheiEneH At uBd A Ve roRs izt e b
( corr espondbrigbun® of EsrnflteR2-X% B4¢¥) RherbierRd & dsalt@ihét SIRAYSAERot 15ER3H

Sw ss- Prot acgession nunber P53350) was PCR anplified fromthe
full -1 ehgt AGSABII9EERY gene purchased from i maGenes as cl one

| RATp970A078D.
Anpl i ficati onwaspeNt ‘ ngt hef or war dol i g
5' GGGGACAAGTTTGTACA GGCTTATTCGAAAACCT
CAGGGCCCTAGT GCTH2A AARS' [ SEQ | R NOSy
NN
-H

() ()
h) converting a compound of formula (I) wherein R2 is an haloethyl into a compound

of formula (I) wherein R2 is vinyl:

N I N |
PN s
R1 N = R3 R1 N = R3
/ y/
N—N N~—N

(0 )

10 i) converting a compound of formula (I) whercin R1 is an ortho-substituted-arylamino

of the formula:

\/ \’
HN" - N
R —
4 R|4 HN R,4 HN
R“ Rl" 4 N Rm -—jrq m
4 Ru A —"" 4 R" : N_—-- R 4

wherein R4, or R"; or R™; is bromine, into a compound of formula (I} wherein R'y, or
R"; or R™4 is a group -NR'R" by treatment with an amine of formula R'R"-NH (X1),

15 wherein R' and R" are as defined above.



25 and the reverse oligonucleotide:

5' GGGGACCACTTTGTACAAGAAACCTGGGTTTCACTATTTATTGAGGACT GTGAGGECECTT - 3'
[SEQ ID NO 21. For cloning purposes, the oligonucleotides included
attB sites in order to obtain an 5 attBgfl anked PCR product suitable
for cloning using the Gateway(r) technol ogy (Invitrogen).

Fur t her nor &he fabgvepirbdeks, e@hﬁpandhﬂt@@sﬁsﬁme‘nﬁbﬂ@rﬁriaﬁtb,meraniaﬁﬂbg;dp;dc@s
TEV(r) cl eavage site (Anmersham Bi osci ences) q§ resulti ng PCR

product wad/heigAede F@dﬂ%%utﬁm@?w 5%%“61 BHBOSHERVE APl r ed i n
the bacul OACE&am 1P5RE 4N oyﬁﬁtﬁace&vhﬂe%%%lpehﬁw foRARR)(I) is roactcd with.
Gat ewaye- nodi f For ‘expression and purification E;rposes a Hs
tag was add@dhydrazemerrﬁmatlvmf Hernpilk (D niastee duerangs. o @ﬁ’ﬁltcnfg!ldm as a
per f or ned 0 ls Y.

ranual - Bacdr B e O Al OV Bl AR i ERE R elRerIf R i g
cell s w t htaniperatwpr essi on vector and the viral DNA u5|ng t he

Bacul oGol d(y). ansfection Ki en er nat ant .
recover ed %I%I?aug §5§8m8?1181d ‘{fttf?‘%@'tl Q%&q’ﬁ el)”bﬁ%/ g{f 15 rf’a}cgegtvi“

15i ncr easesyitabrlcomipb@id oﬂ?@miré)(vyaﬂ&hcmr@bmcmf\deogu@mu@ﬁﬂlﬁyhydﬁd@@tI ng
Hi gh5 insect cells. After 48 hours of infection, cells were

recover ed, TEENaERIpR AT GESHTE fgkopals: B suiigte sobymtfor inptapcgidicipremethane,

r econbwan%etrafé;%@mfan &%ki&tor‘mﬁeﬁéf}%@mﬂee§P§%ﬁ5@ﬁ1@hr& Banlo¥h3 | o Wde
(PBS, NaCl % ycerol 10% protease

i nhi bi tor syenanamrygebpﬂﬁ(} s:ocmt@abidmomppmi@ WardersineR? ecpsisigiined above

centrifuga aded on a Nichel 20 affinity colum. After
ext ensi ve kggﬁfﬂﬂg%%ﬁblnant protein was cl eaved and el uted by

i ncubat i onAwscdriing Ed/gtep (spQ)Jd)feths proc&s,othla eompaind a sﬁa‘ymﬂlmw ishredatddowish of

PLK-1 ki nase activit tIVI tive kinasc.

T i+ or < Smed SR e oen ated of sttt R B et e ey in
usi ng astr R rebReUTer itable eslvas $adh aﬁﬁﬁnﬁmr{cbc{hﬁ@ﬂiylfs@n@ﬁd@rs@tagrt@
substrates are trans- phosphory] ated by their specific

seri ne-t hr 88nihfeoppondsoeli framiian@de Pickerathy he asegiion isfeamies outadted
with 33P- yfe%ﬁ’mﬁ@ﬁngagtfi&%ﬁ%ﬁﬁ%ﬁéa@ifetaaﬁalft ggwn optimal buffer and

cof actors he“end of the phosphorylation reaction, nore than
98% col d AKFeasdids kasteroati4) wé thaprodess, W@mpe@dbai fomud ©83 s refctadhitli on

exchange doNEKCS! Diarfe R B tO8RACh oGodhy SPURhS, L) RRbLAM O
e reaction plate By gravity. Super con ai nl ng
phosphor y| pyrénidiie bt fatetion. chBm{ime@uﬁ‘ rﬂ)ﬂnwla/\(l} hﬂemmmﬂretdnmfcembed

into a coun | ate,. t hen eval.ua 3-counti ent s/ assa
bondi 11 ome S el Snigb s B AD I Py a0 OB TR 0 hEN M eD B
cust om pr efaned (Wls) WhioV¥E¢hdix Qurr, 06 pdYaredErsNthe %oﬁedg%dlx_?l%@oﬂﬁﬁhﬁbﬁﬂf out

and diluted to L in 150 mM sodi um for mat e, pH 3 eresinis
al | owed toﬁ%@?@ﬂgﬂﬂomn (sone hours) and then the supernatant is

di scar ded. T%g&aﬁ&}{ GPth‘é@%H@ﬁer@v%n@QO(Yfefo%ﬁlf @IH?H{% Ol ar G Sut ﬁlh,?

resin is all to settle, supernatant is disCarded and t
vol umegs ofSUltsbic ndvilsotlisuth fibﬁﬁﬁiﬁledlbﬁlfrﬁrerdltahﬂ ettickedr piancth@dyufrlnenqafat a

pel let. '%U%Fe O%angm{ge o?ﬁyoo%dteglggra ho% %89F§()3bog1{]ad fo?’r%aQIme ?(%E?H\g%s hid

resinis s an one ock resinTs
C bef ore usaboit@8ihoursKi nase Buffer (KB) Klnase buf fer was conposed of

50 MM HEPE'ﬁw gjleeq%elftocggleérsruarrl] %f‘ Jh% 1% g/gnvatwe %f formula (VIII) into compounds
of formula (I) may be carried out in the presence of an ortho-substituted-arylamine of

30 formula RI-H (IX) in a suitable solvent such as dimethylformamide, dimethoxyethane

or acetonitrile and in the presence of catalytic amounts of palladium acetate, (2,2°-
bis(diphenylphosphino)-1,1’-binaphtalene (BINAP) and a base such as potassium

carbonate, potassium phosphate or cesium carbonate, at a temperature ranging from

room temperature to 110°C and for a time ranging from about 2 to about 24 hours.



mM DTT, 3 mcroM NaVv03, and 0.2 ng/nL BSA, 10 nML3-gl ycer ophosphat e.
Hi Assay conditions The ki nase assay was run with a final enzyne
concentration PLK-1 of 3 nM in 15 presence of 40 mcroM ATP, 3 nM
33P-y-ATP and 85 m croM substrate al phagcasein, SIGWA # C 3240.
Roboti zed Dowex assay 1) 3x Enzyme m x (done in Kinase Buffer
3X), 5 m cretdrdiho step (st. 21)) oPkheSpHB&dss, alicccoapduil T fairtulg (0N 6y tetctevizl) |
together with %3P— y- ATP, mcroL 20/ wel | . 3)  3x tes'émiorrpounds
(diluted i e Vatlw Pifeggula 5 %?if’értBEb‘)aWe‘ihP CRIBFBBRHER RMRAUPSAT and
assay schef®muh @ahicdgs phehRiMe rldg fol;ﬂleltkbh' R{ggf the @PRRUBLSions arc cABedM
stock solutions of test conpounds in 10 O were distributed into
96 25wel | owtxBCcardingde coivenierial wtmd&tﬁe‘san Femply theheastipnowith gueridige

i ndi vi dual t 1 r .

pr epar eg [ nld%ig /tjl %&l&%&b nﬂ{g cﬂ:h{@fhe, %930 %%(?H@%gt %g%ﬁhé)%%ﬁ@n%nd
0.3 mecr oNyiematldedbierrrﬂ% CNSEG soA fdvth tin steps G634{)Berclkiiin)) amscausedcblﬁtdn

di lutions C und pipetting.into the_.tes tes, 30 For

et or m nat FORSCBREURAAL: B sttt Fomeo o B thaoes SrueiBis.
pl ated i nt gychhAlly in BE pfeodneddf pdtasBiufd Eattinkicer pl ate (AI to 01), 100
m croL. A Bionek 2000 (Beckman) is used for serial 1:3 dilutions_ in

wat er, 3% DREIng e sepaifhreiahe msossss theneompaunds pf formulse (WD dBarbinds
in the 1! aEcﬁrveljt&i §1t§t05’1439?f1f3 achkd’ derVaRSEs! é‘ieﬂ)trmufah@(]hb %p(:\’:ﬁltresponchn%| salt
concentration of conpounds is 30 mcroM then diluted in

final testthmwghdwbec dlowrdw bydrolysis e¢rdmonp,|w1d¢l§§ayws@hféﬁert384 wel |

Compound  SOPHET S b P kR Rl ) ERTLTE I DoBploihy e hPor

roboti zed ﬁ)trxaullac{}ﬂ‘(?)?whémm KElaméR" at-fhas defibat aHmas "ﬂm&e@&énhs q@sriqi guetd i ng
head for startin assa ne 96-tips head for dispensi.n the
oo ) Ot oot st i sRES P PR Fop SHERETRE A RePadly BRiTeR
for thes AR (@y(hndeﬁ\tbaﬁlb@oﬁdlﬁdﬂs Qxfefeﬁ' kR, N l\hﬁwb@ﬂé@frl Neylatigs 5
m croL of ATP m x, makes an air inside the tip m crolL) and

aspirat es O tiptylgming HPEI%&”%W%(SOIW SMf%ldlmrﬁ@e@%epélﬁg@bﬁB}mmds t he
pl ates al | Qushylahsuish) n&scﬁo;a%@qnuqa thePprefeRbd ot'P AtaBleCHRLERInB agBlrshaD,

done by the rdbot itsel point, the correct concentratlon is

restored for aNIN’ r@@b@éﬂt&yloamﬂ@m@@ot (Dﬁ@hbat%@-ﬂh@etb}rlmuﬂgpmpﬂ) B0
m nut es at a t t ops ) ting
70 mcrolL oﬁﬁ%\éﬁ%g‘él wérggbl%cgﬁ o@b ooot?heé?g t?lg%dlﬁ‘l ﬂjﬁf?ﬁﬁ’%e
cycl es2of  wirxmethylésoerod mnetetrafiedoladrate YTRTUR rcata[}elcaidd)luhls(ﬂf (bdnzb tniezo -

resin. Ano mX|n cle js erfor d after all | at es ar
T L R o S s R LT e Y
rest for almmxygagoﬂggmemy%dgb ré@irg@xi m ze ATP capture. At this
point, 20 mcroL of the supernatant are transferred into

384- Opti pl Eltee@béq%w. qqnmrﬁ@m Pr thg somppnd P fsmulss (Ve F‘béllf’u Goppgpnd of
(Per ki n- El gpbli @Omd) R carridl BuCh £%Ritdpfd bcﬁ%lf'bﬂ& Lo RirRdRIRIm@hRIe! ead

on a Perkin- EI rrer Top Count radioactivity count
25  dimethoxycthane or acetonitrile and in the presence of an ortho-subst1tutcd-arylam1nc

of formula RI1-H (IX), catalytic amounts of palladium acetate, (2,2°-
bis(diphenylphosphino)-1,1°-binaphtalene (BINAP) and a base such as potassium
carbonate, potassium phosphate or cesium carbonate, at a temperature ranging from
room temperature to 110°C and for a time ranging from about 2 to about 24 hours.

30  As formerly indicated, the compounds of formula (I) previously prepared may be
easily converted into several other compounds of formula (1) of the invention.
As an example, compounds of formula (I) bearing R3 as an ethoxycarbonyl group, or
even as an alkoxycarbonyl group, can be converted into a variety of derivatives

according to methods well-known in the art to convert carboxyester groups (-COOR")



iii. Data analysis Data are analysed by an internally custom zed
versi on of the SWpackage "Assay Explorer"” that provides either %
inhibition for primary assays or signoidal fittings of 25the
ten-dilutions curves for 1C50 determ nabion, for the secondary
assays/hit confirmation routines. Biochem cal assay for inhibitors of
Aur or a- 2 Kkimas earbeiaimiddsy (THENH§), VNtsubstikuted searboxamides | (WCOMNIERY, WaBI-

conducted in the sane way .as d I.hed for PLK-1 en 3Q i.. Kinase
Bt ror - ( ke orbT g Sross (OSEI ans oot tolb LLBPHY Tyghsigne
HEPES, pH 45 &ﬁnwiﬂ%ﬁgﬁégga),l(wati, 3 mcroM NaVv03, and 0.2 ng/ nL
BSA. ii. Assay conditions for Aurora-2 (final concentrations) 28 The
ki nase assaje fagatiencopiitiens arecthosenwidglymesminr iatthe art gnd amay eqmyprisgofor

m cr oM ATP; P-y- d ] 1 ra e

TRl G r elnsap @ eiieokaiicn of lcHoBEl@bRP o) RursRIROR elotl, de
reaction. feaBtion withonhiogtacmentdionsubbydratide iPthe presersioATRutdbl@satvant oCi
5 P337- ATP 30 ng of  bacul,ovi r 0-expressed  Cdk lin 10

i orout  nhPiste s SaRr FRRRIYRaRaRERaRRE S ERt B pRdwtldpe 1
mM pH 7. 5, rd¥btiohZis Lerridlout with M rkdhiym \Wedexidd ded rhohmabiimstyifofhansid96 U
bottomwell plate. After 10 m.n at 37C i ngélgg%i on, gfacti on was

st opped by™FEULS; #AJFNREHIATCToRET 0@4%?‘&?9: oH§ 1% wer e

transfegr eﬂnﬁlbgdnse%ﬁawé | c&n}?it%@ﬂ& t Eﬁﬁp* ean Mk atp?epahﬁoﬁ-l boWNIQBuPstd at e

bi ndi ng to phosphocel |l ul ose filter. ates were then washed 3 tines
with 150 nfaEbetamjgss| orpNaN-daswbytitgad: Ferbexaandest Whereined spijabig primser een

ovar | an anti D RuRgs (sr Bl e BaMlob L BB B R ORCE) | ) e e

seeded i n Miemetc@8y, wabbxypbtat esolps mayrpicecenveeed unto( REMEOA: ear ENVEM

plus 10% 15, Fet al bavi ne. ser nd treated.w th,conmpounds di ssol ved
P, 106 ks bl ARpkRTBCh T AR Stpptd-ta OB RSE: SsaRR 5
% CO2 and @ichas liuh Gi-Ginidieyl§lydingide WY én PHEC asit® dmudhiugh chloride or a

Cell Titer-d, 0, assay (Promega) follow ng_t nuf acturer's, _
i nst ruct i offitade| Py orgeropdary %ﬁﬁg@ﬁ%@%‘r&ﬁﬁdﬂ”&&%e@ eirigdy gut in

quant i fi cafelrydRifutah Cut ATEnpRaticedfiM s frét 2bAdiccafi@r, of netabolitically
active cells. 'ATP is quantified using a system based on | ucifcrasc

and D- | uci Fpvise: exbpersiy Biouss Miaghie guweited inm carphey licuihsgeatives
ignal | onal yene PRI T
ol y 26N raRR Bl OaHcidi OO Eafical, B RnBRERERE aks el I's°

ded to each wells and
aft er 30 m Acdoeding hacoivergioni(d) ofthapesesar eommandsyofafotronta HI) veteerin RYhie

| um nescent .sigpal_i ortiopnal to e. nunber of.cells present
i cute o eSS o CRBORT ey P ieahered sl "Bl B
formul a (1TOPRR"pevheRUERtanAR "ragsSas fosterlydngiofsfss a remar kabl e PLK
inhibitory activity, tirg%acal |y \@{lith | C50 |.ower than 0.07 mcroM.  See,
as an exaanE[P‘“'e]}“*J‘istllﬂé-1 ofd Ryt ¥a eep%’\s‘?né‘bé?f 4R e i MeheHitait a

of SOMe  primary or secondary amine of formula (XI), under basic conditions, preferably with

25  N,N-diisopropyl-N-cthylamine or tricthylamine, in a suitable solvent such as

dichloromethane, dimethylformamide, tetrahydrofuran, or dioxane, and in the

presence of a suitable condensing agent such as N,N’-dicyclohexylcarbodiimide

(DCC), N-(3-dimethylaminopropyl}-N’-ethylcarbodiimide hydrochloride (EDCI) or

O-(benzotriazol-1-yl)-N,N,N’ N’ -tetramethylisouronium tetrafluoroborate (TBTU);

30 catalytic amounts of (benzotriazol-1-yloxy)tripyrrolidinophosphonium
hexafluorophosphate (PyBOP) or N-hydroxybenzotriazole may also be required.

According to conversion(e), the trityl group of the compounds of formula (I} is

removed under acidic conditions, for instance with trifluoroacetic acid and in the



30 representative conpounds of the invention of formula (I) (for the
meani ngs of the codes, see the Exanples section) being tested in

bi ochem cal assay as PLK-1 inibitors and in A2780 cell proliferation
assay (1 C50 mcroM in conparison withathe closest conpound of the
prior art, described in the aforenenti oned WO 04/ 104007, page 105,
Tabl e 1 X, easpednd Ba8ta¥dGoMa( Gith) asDfidhloro2@tieab| & 4 @odireRid-td th€50

m cro Bi ochem cal Assa 780 1 C50 (m cro Il proliferation
,(Assay I\R/Def eP@FFé@O@WMU%i @Zfe ulagi@%ﬁ@ﬁ? %%ég@%-glo A97B1C1Z
0.002 0. 02QcARdiRE ¢l dorfelfdB (B J?4ie AORLE e Eoribbinds SGoARiBaFhAeRiORD

0. 013
is hydrogen are reacted with an alcohol of formula R2-OH (XII) wherein R2 is as

defined above but not hydrogen, in the presence of di-+-butylazadicarboxylate and

w

triphenylphosphine or triphenylphosphine supported on resin, in a suitable solvent
such as, for mstance, tetrahydrofurane, so as to obtain the corresponding compounds
of formula (I).

According to conversion (g) of the process, the compounds of formula (I) wherein R2

10 is hydrogen are reacted with a compound of formula R2-X (XV) wherein R2 is as
defined above but not hydrogen and X is halogen preferably chlorine, bromine or
iodine, in the presence of a base like cesium carbonate in a suitable solvent such, as
for instance, dimethylformamide, so as to obtain the corresponding compounds of
formula (). .

15 According to conversion (h) of the process, the compounds of formula (I) wherein R2
is an haloethyl, preferably chloroethyl, are treated with a base, preferably DBU, at a
temperature ranging from 20°C to 80°C, so as to obtain the corresponding compounds
of formula (1) wherein R2 is vinyl,

According to conversion (i) of the process, the convertion of a compound of formula

20 (1) wherein R1 is an ortho-substituted-arylamino bearing in any position a bromine,
into a compound of formula (I) wherein R1 is an ortho-substituted-arylamino bearing
in any position a group -NR'R", can be accomplished in a variety of ways according to
conventional methods. Preferably it is carried in a suitable solvent such as
tetrahydrofurane or dioxane by treatment with an amine of formula R'R"-NH (XI),

25 and in the presence of catalytic amounts of tris(dibenzilidencacetone)dipalladium, 2-
dicyclohexylphosphino-2’-(N,N-dimethylamino)-biphenyl and a base such as
LiN(TMS), at a temperature ranging from room temperature to reflux and for a time
ranging from 1 to about 24 hours.

From all of the above it is clear to the skilled person that any compound of formula (I}

30 bearing a functional group which can be further derivatized to another functional
group, by working according to methods well known in the art thus leading to other
compounds of formula (I), is intended to be comprised within the scope of the present

invention.



A51B10C1Z 0. 001 0.010 A45B2Cl1Z 0.026 0.50 A98B1C3Z 0.005 1. 30"
A51B1C1Z 0.001 0. 008 A51B1C3Z 0.010 0. 086 A51B9Cl1zZ 0.013 0.031
A85B1C4Z 0.026 0.10 A1l 3B1C1Z 0.008 0.036 A101B1C1Z 0.046 0.520
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According to any variant of the process for preparing the compounds of formula (I),
the starting materials and any other reactants are known or easily prepared according
to known methods. As an example, whilst the starting material of the compounds of
formula (1I) is commercially available, the compounds of formula (II) can be prepared
as described in the aforementioned WO 04/104007. Compounds of formula (I1I), (V),
(XII) and (XV) are commercially available. Some compounds of formula (IX), (X)
and (XI) are commercially available, others were prepared, sce following examples 28
to 35 and 43 to 44.

From all of the above, it is clear to the skilled person that when preparing the
compounds of formula (I) according to any one of the aforementioned process
variants, optional functional groups within the starting materials or the intermediates
thereof that could give rise to unwanted side reactions, need to be properly protected
according to conventional techniques. Likewise, the conversion of these latter into the
free deprotected compounds may be carried out according to known procedures.

As it will be readily appreciated, if the compounds of formula (I) prepared according
to the process described above are obtained as mixture of isomers, their separation
using conventional techniques into the single isomers of formula (I), is within the
scope of the present invention.

Conventional techniques for racemate resolution include, for instance, partitioned
crystallization of diastereoisomeric salt derivatives or preparative chiral HPLC.

In addition, the compounds of formula (I) of the invention may be also prepared
according to combinatorial chemistry techniques widely known in the art, for instance
by accomplishing the aforementioned reactions between the several intermediates in a
parallel and/or 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 chemistry techniques, see the experimental
section.

See the experimental section for any specific example concerning the preparation of
the compounds of formula (I) of the invention and their conversion into other
compounds of formula (I).

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

compounds of formula (I)



A47B1C1Z 0.007 0.147 Surprisingly, the PLK-1 inhibitory activity of
t he conpounds of the present invention resulted to be markedly
superior to that of the reference conpound. 5 So far, the novel
conpounds of the invention are unexpectzedly endowed with a PLK1
inhibitory activity significantly higher than that of the
structurally closest prior art coppa .. 0f the aforenentioned WO
04/ 104007 and are thus particular t ageous, in therapy, against
proliferative disorders associ gf ' Hi ered cell cycle
dependent ki nase activity. 10 The conpo s of the present invention
can be adm nistered either as singlemgents or, alternatively, in
conbi nation with known anticancer treatnents such as radiation

t herapy or chenot herapy reginmen in cdfjbi nation with cytostatic or
cytotoxic agents, antibiotic-type agents, allcylating agents,

ant i met abomhemwinagent s, hornmonal agents, immunol ogi cal agents,
interferon nase inhibitors (e.g. COX-2
15|nhlbltopg¥pswggﬁp§§gtﬁ¥ﬁ §%%¥€§se i nhibitors, tel onerase

i nhi bi t or sR2tiy hpdogen di anapdionablyi sobstituted ganp Belgcrteli/\ﬁhmfsaatghr orrlgeehtdr

2gent s {o. GrCamlpbouAEE! o PGS Coreyional Aeght Frlipefar ege hond

InhlbltOrScytﬁﬁydémkﬁbﬁ@ﬁ&mbéﬁmﬁductIOn pat hway i nhi bitors, cel
cycle inhibitors, other cdks inhibitors, tubulin binding agents,

t opoi somer Bdds £0 r QR B (PR R sybsreipReand &e &g, cpehhindinepden dedrqa% or
like. 5 I'f,f gpcioabiy ﬁﬁl)b@tﬁteﬁ gfraaf)%‘éle@faé%nﬁaatglﬁgmdﬁa{eu%] (E%ra‘ﬂgucéﬁ&

enpl oy the conpounds of thi's invention wi'th he dosage rarig

descri bed exsloslsyhard hﬁeroemelr opRagndelk'e u@k@amggthqovﬁh/@eag@qﬁenwiqrmtm

t he appt ov o) ds. o e
sequonty al Tt B e aarfed, TRER B4R S DoRY. hbsklulea ke BB oy

f or mul at i ooptiogallynegeinpg ioa¢ eddﬂ@xall’hﬁeroalrmmatud&d(afnohgrl\hw ar §) proafied he
pr esent 'nﬁF tion, suitable for admnistration to a nmanmal, e.g., to
humans, e adm nistered by the usual routes and the dosage | evel
depends upehyltih@ethges- (Megmy pﬁaﬂdurﬁmcgrms -afhytiRel mptiaesib[481d

adm nistration route. For ex , a sui Fe dosage ado ted for oral
2 ni st r KBRS SesaTRP LAt DR TR RS ORGP i AR 20
to aboyi SPQ. NE-PB[4, ﬁﬁﬁﬁmaidlﬁ@h%a?%x?mide@?éex%ﬁld@@' l'y. The CO”DOUHdS
of the |nvent|on can he adm nistered in a variety of dosage forns,
e.g., or alngd isdmers, ti@utgrogren ydtatest solvatesponmipdexes, sugiebolitss, Arodrigse eratiend,
tablets, 140 ally in the form
supp05|tor$e§haaﬁga$gﬁnjbé ??RwdgHﬁgﬁﬂ %%%ﬁH%%% ‘arly, or through

i nt r avenousnathel/obyect asﬁthapdemnainvamrdahos toi padvidesi intermedigte of foomule(X"):

i nfusion. 20 The present inventi,on . i nc)ydes pharmaceuti cal
conpositions conprising a conpgtﬁﬁ_g#ﬁﬁ5¢ (I') or a

phar mageut drcFlfidnhudc@rpt abl e salt thereof in association with a
pharmaceutical |y acceptable excipient, which may be a carrier or a
di luent. The pharnmaceuti cal conposBir H§:contaln|ng t he conpounds of
the inventypR.iarg 4sually prepared follow ng conventional nethods and
are admnistered in a suitable 25 pharmaceutical form For exanple,
the solid oral fornms may contain, together wiwth the active conpound,
di luents, e.g., \.actose, dext r ose accharose, sucrose, cgllul ose,

corn starch orH otato starch; | ubrn ts, e.g., silica,Ht , Stearic
aci d, magnést r calcmyn1steah-t- and/orcpolyet I‘n- gl ycol s;

bi ndi ng agent . st ar chék® a c gum gel at |‘?% | cel | ul ose,
car boxynet hyl ce uN6§¢ or polyvin

i done; 30 dIS ¢ i ng
agents, e.g., star&Q,Nanlnic aci d, aI’TﬁLtes or sodlurnstat\/N
glycol ate; effervescing mxtures; dyestuffs; sweeteners; |ng
agents such as lecithin, polysorbates, Iaurylsulphates and in



anount of |idocaine hydrochloride. The solutions for intravenous
injections or infusions may contain, as a carrier, sterile water or
preferably they may be in the formof sterile, aqueous, isotonic,
saline solutions or they nay contain prepyl ene glycol as a carrier.
15 The suppositories may contain, together with the active conpound,
a pharmaceutically accept abl e CRBHARMACOGI®GYCOCOa butter,

pol yet hyl ene gl ycol , ethyl.ene sorpitan f aC|d ter
Surf act ant 1Bs CyrdRqups of f%W‘E I (0 e ekfitis oy Igpase %EE%‘/’F%%%?& Pegore
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exanpl es are now gi ven OEXAVPLES The synthetic preparation of somne
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fol |l ow g C
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V), sone ef bemgnpmsﬂae hgemldstah fimisitleaticaomatosislipolypeds, a:lesmﬁhnmmmmng

to their chem ca ot hers were co

unanbi guougwla%laeﬁmqﬁédSliﬂﬂ?%ugal DRl PRIy og T Rel P Sines ¢
" H NWVR dat A:ELﬁbﬂuaﬁs agtatifs, ( %l@@lcfuﬂlﬂﬂcpﬁﬁtﬂg aﬁ@mmsu\/glt:ﬂ H&osisEasd
code, whi ch unanbi guosly identifies a si ngl e specific conmpound of
formul a (IYeSteBsi sts of four units A-B-C-Z. Code A represents any Rl
substi fyenty, Gthitifhe eyl &r G)ht)auvé)‘PLRgl aigehrednd qnd ?Qteﬁé‘y%f Qfied0y t he
nol ecule to the position™8; each A group is represente hr ough the
pr oper c hestrepaundsowan deterinined thsowgh thowisapgdasertlted belowal so indicating its
poi nt of 1 presents
the R2 grgﬁl;% %@I ng ata?lgéﬁlg%& ? ﬁé%s%éedﬁlgeg IHR%V%C[‘# %110198%‘?11511 rough t he
pyrazol e nCirogen at@me as per formula (I). Each B group is
represente ough the, 3 rroper chemcal fornmula in the foll ow ng
table I, g}v@sgil ndi c%??thﬁlsﬁﬁfcg(l%gi nt of attachment to the rest of the
nol ecuhe. Rpde C repiiegpahés t he R3 group bei ng attached to the rest
of the nolecule to the position 3, as per fornula (1). Each C group

i s represeMELY hr odykIOCHES pr oper chemical fornula in the foll owng

table 111, ygl so indigaidng its point of attachment to the rest of the
nol ecul e. Edch specific A B and C group is represented and
consecut i visiogogiunbermeigragrem he fol lowing table |, 11 and 111

respectlveJIl Fi nal In?é %?Qe Z refers to the central core of the

nol ecul e ( %/ From a 11 the above it is 10 clear to the skilled
person2d hat Z is subisérituted by 12.1 (code A), R2 (code B), and R3
(code O, ’3@ defi ned bq formula (1), also indicating the positions of
t he ot her bsti t uedlE  Fher ef ore, the coding system presently used
for sonme cgmsiunds Ghiclolitegul a (1) can be shortly summari sed as
follows: 15 Just as an exanple, which is not intended to limt the
scope of tMe present™#fvention, the compound A45B8C2Z (see exanpl e)
represent sybhe pyrazgligagsim nazol i ne derivative of formla (1) wherein
the central core is represented by the noiety Z, 11.1 is the group of

f or mul @ AdBicedMt abl enifronRari s the group of fornula B8 of table I, R3
is 20 the Qyoup of fn%c%’c';l@r C2 of table Ill, having formula 33
Et ethyl

Cloning, expression and purification of recombinant PLK1 Kinase domain.

PLK1 kinase domain (corresponding to residues 2-345 of the full length sequence, see
30  Swiss-Prot accession number P53350) was PCR amplified from the full-length human

PLK1 gene purchased from imaGenes as clone IRATp970A078D.

Amplification = was  performed using the forward  oligonucleotide:

5’GGGGACAAGTTTGTACAAAAAAGCAGGCTTATTCGAAAACCTGTATTTT

CAGGGCCCTAGTGCTGCAGTGACTGCAGGGAAG3’ [SEQ ID NO: 1]
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and the reverse oligonucleotide:
5’GGGGACCACTTTGTACAAGAAAGCTGGGTTTCACTATTTATTGAGGACT
GTGAGGGGCTT -3’ [SEQ ID NO: 2].

For cloning purposes, the oligonucleotides included a8 sites in order to obtain an
attB-flanked PCR product suitable for cloning using the Gateway® technology
(Invitrogen). Furthermore, for purification purposes, forward primer included a
TEV® cleavage site (Amersham Biosciences). The resulting PCR product was cloned
in the pDONR221 plasmid and then transferred in the baculovirus expression vector
pVL1393 (Invitrogen) Gateway®-modified. For expression and purification purposes,
a His tag was added N-terminal to the PLK kinase domain. Cloning was performed
according to the protocols described in the Gateway® manual.

Baculoviruses were generated by cotransfecting Sf9 insect cells with the expression
vector and the viral DNA using the BaculoGold® transfection kit (Pharmingen). Viral
supernatant was recovered after 5 days and subjected to 3 rounds of amplification to
increase viral titer. Recombinant protein was produced by infecting High5 insect cells.
After 48 hours of infection, cells were recovered, pelletted and freezed at —80°C. For
purification of recombinant protein, pellet was thawed, resuspended in lysis buffer
(PBS, NaCl 150 mM, CHAPS 0.1 %, DTT 20 mM,‘ glycerol 10%, protease inhibitors)
and lysed by sonication. Lysate was cleared by centrifugation and loaded on a Nichel
affinity column. After extensive wash, recombinant protein was cleaved and eluted by
incubation with TEV® protease.

Biochemical assay for inhibitors of PLK-1 kinase activity

The inhibitory activity of putative kinasc inhibitors and the potency of sclected
compounds were determined using a trans-phosphorylation assay.

Specific peptide or protein substrates are trans-phosphorylated by their specific
serine-threonine or tyrosine kinase, in the presence of ATP traced with **P-y-ATP,
and in the presence of their own optimal buffer and cofactors.

At the end of the phosphorylation reaction, more than 98% cold ATP and radioactive
ATP is captured by an excess of the ion exchange dowex resin; the resin then settles
down to the bottom of the reaction plate by gravity.

Supernatant, containing the phosphorylated substrate, is subsequently withdrawn and
transferred into a counting plate, then evaluated by B-counting.

Reagents/assay conditions

i. Dowex resin preparation
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500 g of wet resin (SIGMA, custom prepared resin DOWEX 1x8 200-400 mesh, 2.5
Kg) are weighed out and diluted to 2 L in 150 mM sodium formate, pH 3.00.
The resin is allowed to settle down (some hours) and then the supernatant is

discarded.

After three washes as above over a couple of days, the resin is allowed to settle, the

(%]

supernatant is discarded and two volumes of 150 mM sodium formate buffer are
added per volume of pellet. The pH is then measured and should be around 3.00. The
washed resin is stable for more than one week; the stock resin is kept at 4° C before
use.
10 ii. Kinase Buffer (KB)
Kinase buffer was composed of 50 mM HEPES pH 7.9 containing 10 mM MgCl,, 1
mM DTT, 3 microM NaVQ3, and 0.2 mg/mL BSA, 10 mM B-glycerophosphate.
iii Assay conditions
The kinase assay was run with a final enzyme concentration PLK-1 of 3 nM, in
15  presence of 40 microM ATP, 3 nM **P-y-ATP and 85 microM substrate alpha-casein,
SIGMA, # C-3240.

Robotized Dowex assay

1) 3x Enzyme mix (done in Kinase Buffer 3X), 5 microL/well

2) 3x substrate and ATP mix (done in ddH;O), together with **P-y-ATP, 5_microL
20 fwell

3) 3x test compounds (diluted into ddH,0 — 3% DMSQ) — 5 microL /well

Compound dilution and assay scheme is defined below.

i. Dilution of compounds
10 mM stock solutions of test compounds in 100% DMSO were distributed into 96
25  well 12x8 format microtiter plates.
For % inhibition studies, individual dilution plates at 1 mM, 100 microM and 10
microM are prepared in 100% DMSO, then diluted at a 3X concentration (30, 3 and
0.3 microM) in ddH,0, 3% DMSO. A Multimek 96 (Beckman) is used for dilutions
and compound pipetting into the test plates
30 For ICso determination, compounds are received as I mM, 100% DMSO solutions,
plated into the first column of a microtiter plate (Al to G1), 100 microL.
A Biomek 2000 (Beckman) is used for serial 1:3 dilutions in water, 3% DMSO, from

column Al to AlQ and for all the seven compounds in the plate. In a standard
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experiment, the highest concentration of all compounds is 30 microM, then diluted in
the final test mixture down to 10 microM.

ii. Assay scheme

384-well plates, V bottom (test plates) are prepared with 5 microL of the compound
dilution (3X) and then placed onto a PlateTrak 12 robotized station (Perkin Elmer; the

w

robot has one 384-tips pipetting head for starting the assay plus one 96-tips head for
dispensing the resin) together with one reservoir for the Enzyme mix (3X) and one for
the ATP mix (3X). At the start of the run, the robot aspirates 5 microl. of ATP mix,
makes an air gap inside the tips (3 microL) and aspirates 5 microL of PLK1 mix. The
10 following dispensation into the plates allows the kinase reaction to start upon 3 cycles
of mixing, done by the robot itself.
At this point, the correct concentration is restored for all reagents. |
The robot incubates the plates for 60 minutes at room temperature, and then stops the
reaction by pipetting 70 microL of dowex resin suspension into the reaction mix.
15 Three cycles of mixing are done immediately after the addition of the resin.
Another mixing cycle is performed after all the plates are stopped, this time uvsing
normal tips: the plates are then allowed to rest for about one hour in order to
maximize ATP capture. At this point, 20 microL of the supernatant are transferred
mnto 384-Optiplates (Perkin-Elmer), with 70 microL of Microscint 40 (Perkin-Elmer),
20 after 5 min of orbital shaking the plates are read on a Perkin-Elmer Top Count
radioactivity countcr.
iii. Data analysis
Data are analysed by an internally customized version of the SW package “Assay
Explorer” that provides either % inhibition for primary assays or sigmoidal fittings of
25  the ten-dilutions curves for ICsy dctermination, for the sccondary assays/hit
confirmation routines.
Biochemical assay for inhibitors of Aurora-2 Kinase activity
The in vitro kinase inhibition assay was conducted in the same way as described for
PLK-1 enzyme.
30 i Kinase Buffer (KB) for Aurora-2
The kinase buffer was composed of 50 mM HEPES, pH 7.0, 10 mM MgCL, 1 mM
DTT, 3 microM NaVOQ3, and 0.2 mg/mL BSA.

ii. Assay conditions for Aurora-2 (final concentrations)
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The kinase assay was run with an enzyme concentration of 2.5 nM, 10 microM ATP,
1 nM **P-y-ATP, and 8 microM substrate, composed of 4 LRRWSLG repeats.
Inhibition assay of Cdk2/Cyelin A activity
Kinase reaction: 1.5 microM histone H1 substrate, 25 microM ATP (0.2 microCi
5  P33y-ATP), 30 ng of baculovirus co-expressed Cdk2/Cyclin A, 10 microM inhibitor
in a final volume of 100 microL buffer (TRIS HCI 10 mM pH 7.5, MgCl, 10 mM, 7.5
mM DTT) were added to each well of a 96 U bottom well plate. After 10 min at 37 °C
incubation, reaction was stopped by 20 microL EDTA 120 mM.
Capture: 100 microL. were transferred from each well to MultiScreen plate, to allow
10 substrate binding to phosphocellulose filter. Plates were then washed 3 times with 150
microL/well PBS Ca'"/Mg'" free and filtered by MultiScreen filtration system.
In vitro cell proliferation assay
A2780 human ovarian and MCF7 human breast cancer cells (1250 cells/well) were
seeded in white 384 well-plates in complete medium (RPMIL640 or EMEM plus 10%
15  Fetal bovine serum) and treated with compounds dissolved in 0.1% DMSO, 24h after
seeding. The cells were incubated at 37°C and 5 % CO, and after 72 hours the plates
were processed using CellTiter-Glo assay (Promega) following the manufacturer’s
instruction.
CellTiter-Glo is a homogenous method based on the quantification of the ATP
20 present, an indicator of metabolitically active cells. ATP is quantified using a system
based on luciferase and D-luciferin resulting into light gencration. The luminescent
signal 1s proportional to the number of cells present in culture.
Briefly 25 microL/well reagent solution are added to each wells and after 5 minutes
shacking microplates are red by a luminometer. The luminescent signal is
25  proportional to the number of cells present in culture.
Given the above inhibition assays, the compounds of formula (I) of the invention
resulted to possess a remarkable PLK inhibitory activity, tipically with ICso lower than
0.07 microM.
See, as an example, the following Table A reporting the experimental data of some
30  representative compounds of the invention of formula (I) (for the meanings of the
codes, see the Examples section) being tested in biochemical assay as PLK-1 inibitors
and in A2780 cell proliferation assay (ICsp microM) mn comparison with the closest
compound of the prior art, described in the aforementioned WO 04/104007, page 105,
Table 1X, compound B08-X00-M00(C01)-D03.
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Table A
Code PLK-1 ICsy (microM) A2780 ICsy (microM)
Biochemical Assay Cell proliferation Assay
Reference compound 0.070 1.1

A85BICIZ 0.010 0.010
A97BICI1Z 0.002 0.020
AS5IB5CIZ 0.003 0.042

A4B1Cl1Z 0.014 0.80
A51B2C1Z 0.005 0.013
A51B10C1Z 0.001 0.010
A45B2C1Z 0.026 0.50
A98BIC3Z 0.005 1.30 -
AS5IBICl1Z 0.001 0.008
A51BIC3Z 0.010 0.086 -
AS51B9CIZ 0.013 0.031
A85B1C4Z 0.026 0.10
Al13BICI1Z 0.008 0.036
Al0IBIC1Z 0.046 0.520
A47BICI1Z 0.007 0.147

Surprisingly, the PLK-1 inhibitory activity of the compounds of the present invention
resulted to be markedly superior to that of the reference compound.

So far, the novel compounds of the invention are unexpectedly endowed with a PLK-
1 inhibitory activity significantly higher than that of the structurally closest prior art
compounds of the aforementioned WO 04/104007 and are thus particularly
advantageous, in therapy, against proliferative disorders associated with an altered
cell cycle dependent kinase activity.

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

A40 NTh O
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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 | to 5 times
daily. The compounds of the invention can be administered in a variety of dosage
forms, e.g., orally, in the form tablets, capsules, sugar or film coated tablets, liquid
solutions or suspensions; rectally in the form suppositories; parenterally, e.g.,
intramuscularly, 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 pharmacecutically 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
pharmacecutical form. For example, the solid oral forms may contain, together with the
active compound, diluents, ¢.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

r
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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
5  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 suspcnsion or solutions for intramuscular injcctions may contain,
together with the active compound, a pharmaceutically acceptable carrier, e.g., sterile
10 water, olive oil, ethyl oleate, glycols, ¢.g., propylene glycol and, if desired, a suitable
amount of lidocaine hydrochloride.
The solutions for intravenous injections or infusions may contain, as a carrier, sterile
water or preferably they may be in the form of sterile, aqueous, isotonic, saline
solutions or they may contain propylene glycol as a carrier. .
15 The suppositoriecs may contain, together with the active compound, a
pharmaceutically acceptable carrier, e.g., cocoa butter, polyethylene pglycol, a
polyoxyethylene sorbitan fatty acid ester surfactant or lecithin.
With the aim of better illustrating the present invention, without posing any limitation
to it, the following examples are now given.
20 EXAMPLES
The synthetic preparation of some compounds of formula (I) of the invention is
described in the following examples. All the compounds were conveniently and
unambiguously identified through a coding system (see following table IV), some of
them were herewith listed and indicated also according to their chemical name whilst
25  others were conveniently and unambiguously identified through a coding system,
together with their "H-NMR data or HPLC/Mass data (see following tables V to XX).
Each code, which unambiguosly identifies a single specific compound of formula (I),
consists of four units A-B-C-Z.
Code A represents any R1 substituent, as per formula (I), being attached to the rest of
30 the molecule to the position 8; each A 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.
Code B represents the R2 group being attached to the rest of the molecule through the

pyrazole nitrogen atom, as per formula (I). Each B group is represented through the
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proper chemical formula in the following table I, also indicating its point of
attachment to the rest of the molecule.

Code C represents the R3 group being attached to the rest of the molecule to the
position 3, as per formula (I). Each C group is represented through the proper

chemical formula in the following table 111, also indicating its point of attachment to

W

the rest of the molecule.

Each specific A B and C group is represented and consecutively numbered in the

following table I, 1T and IIT respectively.

Finally, code Z refers to the central core of the molecule (I). From all of the above it is
10 clear to the skilled person that Z is substituted by R1 (code A), R2 (code B), and R3

(code C), as defined in formula (I), 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:

Z

’NI NN
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15 B

Just as an example, which is not intended to limit the scope of the present invention,

the compound A45B8C2Z (see example) represents the pyrazolo-quinazoline

derivative of formula (I) wherein the central core is represented by the moiety Z, R1 is

the group of formula A45 of table I, R2 is the group of formula B8 of table I, R3 is
20 the group of formula C2 of table II1, having formula
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A106B1C1Z

A12B1C2Z

A40B2C1Z

AS8BIC1Z

ASOB1C6Z

A107B1C1Z

A13BIC1Z

A39B1C2Z

ASIBIC1Z

AS1B2C1Z

A108B1C1Z

A14B1C1Z

A39B1C3Z

A60BIC1Z

A51B7C1Z

A109B1C1Z

A15BI1C1Z

A41BIC1Z

A61BICIZ

A90B1C2Z

A110B1C1Z

A16B1C1Z

A42B1C1Z

A62B1C1Z

A90BIC3Z

Al111BICIZ

A17BIC1Z

A43B1C4Z

A63IBIC1Z

A91BIC1Z

A112BIC1Z

A18BIC1Z

A44B1Cl1Z

A64B1IC1Z

A92B1C1Z

A49BRC3Z

A19B1C1Z

A45B1C1Z

A65BIC1Z

A93BIC1Z

IA49BRC1Z

A20B1CIZ

A45B1C2Z

A66B1C1Z

ABSB1C4Z

AS1B5C2Z

A21B1C2Z

A45B6C2Z

AG6TBIC1Z

A51B1CAZ

IAS1B5C3Z

A22B1C1Z

A45BRC2Z

AGSBIC1Z

IABOB1C1Z

A51B5CIZ

A23B1C2Z

A45B3C1Z

A69B1ICIZ

A48B1C4Z

ASIBECI1Z

A24B1C1Z

A45B2C1Z

A70B1C1Z

ABOB1C3Z

AS1BYCIZ

A25B1C1Z

A45B8C3Z

A7IBIC1Z

A102B1C1Z

AS1BI10CI1Z

A21B1C3Z

A45B8C1Z

A7T2B1C1Z

A103B1C1Z

A113BIC1Z

A21IBIC1Z

A45B4C1Z

AT3BICIZ

ASIB1C7Z

A114BIC1Z

A26B1C17Z

A45BSC1Z

A74B1C1Z

A49B1C2Z

A4A9B6C1Z

A27BIC1Z

A43B1C2Z

A75B1C1Z

A49B1C3Z

A49B4C1Z
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The compounds of the present invention, as prepared according to the following
examples, were also characterized by 'H NMR or by HPLC/MS analytical data;
HPLC/MS data were collected following any one of methods 1, 2, 3 and 4.
HPLC/MS Analytic Method 1

The HPLC equipment consisted of a Waters Acquity ™ UPLC system equipped with a
2096 Waters PDA detector and Micromass mod. ZQ single quadrupole mass
spectrometer, equipped with an electrospray (ESI) ion source. Instrument control, data
acquisition and data processing were providen by Empower and MassLynx 4.0
software.

HPLC was carried out at 45°C at a flow rate of 0.8 mL/min using a BEH C18 1.7
microm Waters Acquity UPLC (2.1 x 50 mm) column. Mobile phase A was formic
acid 0.1% pH=3.3 buffer with acetonitrile (98:2), and mobile phase B was
H,O/acetonitrile (5:95); the gradient was from 5 to 95% B in 2 minutes then hold 95%
B 0.1minutes. The injection volume was 2 microl.. The mass spectrometer was
operated in positive and in negative ion mode, the capillary voltage was set up at 3.5
KV (ES") and 28 V (ES); the source temperature was 120°C; cone was 14 V (ES")
and 2.8 KV (ES"); full scan, mass range from 100 to 800 amu was set up.

HPLC/MS Analytic Method 2

The HPLC equipment consisted of a Waters 2795 Alliance HT system equipped with
a 2996 Waters PDA detector and Micromass mod. ZQ single quadrupole mass
spectrometer, equipped with an electrospray (ESI) ion source. Instrument control, data
acquisition and data processing were providen by Empower and MassLynx 4.0
software.

HPLC was carried out at 30°C at a flow rate of 1.0 mL/min using a C18, 3 microm
Phenomenex (4.6 x 50 mm) column. Mobile phase A was ammonium acetate SmM
pH=5.2 buffer with acetonitrile (95:5), and mobile phase B was H,O/acetonitrile
(5:95); the gradient was from 10 to 90% B in 8 minutes then ramp to 100% B in 1.0
minutes. The injection volume was 10 microL. The mass spectrometer was operated

in positive and in negative ion mode, the capillary voltage was set up at 3.5 KV (ESY)
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and 28 V (ES"); the source temperature was 120°C; conc was 14 V (ES™) and 2.8 KV
(ES"); full scan, mass range from 100 to 800 amu was set up.
HPLC/MS Analytic Method 3
The HPLC equipment consisted of a Waters Acquity™ UPLC system equipped with a
2096 Waters PDA detector and Micromass mod. ZQ single quadrupole mass
spectrometer, equipped with an electrospray (ESI) ion source. Instrument control, data
acquisition and data processing were providen by Empower and MassLynx 4.0
software,
HPLC was carried out at 45°C at a flow ratc of 0.8 mL/min using a BEH C18 1.7
microm Waters Acquity UPLC (2.1 x 50 mm) column. Mobile phase A was
ammonium hydroxide 0.05% pH=10 buffer with acetonitrile (95:5), and mobile phase
B was HyO/acetonitrile (5:95); the gradient was from 5 to 95% B in 2 minutes then
hold 95% B 0.1minutes. The injection volume was 2 microL. The mass spectrometer
was operated in positive and in negative ion mode, the capillary voltage was set up at
3.5 KV (ES™) and 28 V (ESY); the source temperature was 120°C; cone was 14 V
(ES™) and 2.8 KV (ES); full scan, mass range from 100 to 800 amu was set up.
HPLC/MS Analytical Method 4
The HPLC equipment consisted of a Waters 2790 HPLC system equipped with a 996
Waters PDA detector and Micromass mod. ZQ single quadrupole mass spectrometer,
equipped with an electrospray (ESI) ion source. Instrument control, data acquisition
and data processing were providen by Empower and MassLynx 4.0 software.
HPLC was carricd out at 25°C at a flow ratc of 1 mL/min using a RP18 Waters X
Terra (3.0 x 20 mm) column. Mobile phase A was ammonium hydroxide 0.05%
pH=10 buffer with acetonitrile (95:5), and Mobile phase B was Hy(O/acetonitrile
(5:95); the gradient was from 10 to 90% B in 4 minutes then hold 90% B 1 minutes.
The injection volume was 10 microL. The mass spectrometer was operated in positive
and in negative ion mode, the capillary voltage was set up at 2.5 KV, the source
temperature was 120°C; cone was 10 V; full scan, mass range from 100 to 800 amu
was sef up.
Several compounds of the invention of formula (I), as prepared according to the
following examples, were purified by preparative HPLC.
The operative conditions are defined below:
HPLC/MS Preparative Method 1

B7
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The HPLC equipment consisted of a Waters 2790 HPLC system equipped with a 996
Waters PDA detector and Micromass mod. ZQ single quadrupole mass spectrometer,
equipped with an electrospray (ESI) 1on source. Instrument control, data acquisition
and data processing were providen by Empower and MassLynx 4.0 software.

5  HPLC was carried out at 25°C at a flow rate of 20 mL/min using a RP18 Waters X
Terra 10 microm (19 x 250 mm) column. Mobile phase A was ammonium hydroxide
0.05% pH=10 buffer with acetonitrile (95:5), and Mobile phase B was acetonitrile; the
gradient was from 10 to 90% B in 15 minutes then hold 90% B 3 minutes. The
injection volume was 10 microL.

10 The mass spectrometer was operated in positive and in negative ion mode, the
capillary voltage was set up at 2.5 KV; the source temperature was 120°C; cone was
10 V; full scan, mass range from 100 to 800 amu was set up.
HPLC/MS Preparative Method 2
The HPLC equipment consisted of a Waters 2790 HPLC system equipped with a 996
15  Waters PDA detector and Micromass mod. ZQ single quadrupole mass spectrometer,
equipped with an electrospray (ESI) ion source. Instrument control, data acquisition
and data processing were providen by Empower and MassLynx 4.0 software.
HPLC was carried out at 25°C at a flow rate of 20 mL/min using a RP18 Waters X
Terra 10 microm (19 x 250 mm) column. Mobile phase A was 0.1% trifluoro acetic
20 acid in water/acetonitrile (95:5), and mobile phase B was acetonitrile; the gradient
was from 10 to 90% B in 15 minutes then hold 90% B 3 minutes. The injection
volume was 10 microL.
The mass spectrometer was operated in positive and in negative ion mode, the
capillary voltage was set up at 2.5 KV; the source temperature was 120°C; cone was
25 10 V; full scan, mass range from 100 to 800 amu was set up.

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

o 0
/\O o 0 =
/
o" ri — ‘ o\

N~
/N

30 g (0.125 mol) of ethyl (3-ethoxy-2-oxocyclohex-3-en-1-yl)(oxo)acetate were
30  dissolved in 150 mL of glacial acetic acid and 6.5 mL of methylhydrazine (0.125 mol)

were added. The mixture was stirred at room temperature for 6 hours. The solvent was
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then evaporated and the crude redissolved in water, made basic with 30 % NH;OH
and extracted with dichlomethane. The organic layer was then dried over Na,SO4 and
concentrated. The residue was crystallized from dicthyl ether to give 19.2 g (68 %
yield) of title compound.
'H NMR (400 MHz, DMSO-ds) & ppm 1.12 (t, J=6.89 Hz, 3 H) 1.51 (t, J=6.94 Hz, 3
H) 2.06-2.58 (m, 4 H) 3.57 (m, 1 H) 3.86 (q, /=6.83 Hz, 2 H) 4.38 (q, /=6.94 Hz, 2
H) 6.09 (m, 1 H).
According to the same method, but employing the suitably substituted hydrazine
derivative, the following compounds were prepared:
ethyl 1-(2-hydroxyethyl)-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate
"H NMR (400 MHz), DMSO-ds) 8 ppm 1.3 (t, J/=7.20 Hz, 3 H) 1.9-2.9 (3m, 6 H) 3.7
(m, 2 H) 4.3 (q, /=720 Hz, 2 H) 4.53 (t, /= 5.85,2 H) 4.77 (t, J/=5.73, OH);
ethyl 1-(2-fluoroethyl)-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate;
ethyl 1-ethyl-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate
1H NMR (400 MHz, DMSO-dg) 8 ppm 1.32 (t,.J=7.13 Hz, 3 H) 1.38 - 1.42 (m, 3 H)
2.73-2.79 (m,2 H) 2.90 - 2.96 (m, 2 H) 4.30 (g, /=7.07 Hz, 2 H) 4.81 (q, /=7.1%9 Hz,
2H)6.59 (bs, 2 H) 8.19 (s, 1 H);
ethyl 1-isopropyl-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate.
Example 2

Ethyl 7-ox0-1-trityl-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate

Step 1. Ethyl 7-ox0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate

A L — L

N=N
Tr

10.0 g (42 mmol) of ethyl (3-ethoxy-2-oxocyclohex-3-en-1-yl)(oxo)acetate were
dissolved in 100 mL of ethanol, 2.1 mL of hydrazine hydrate were added and the
solution stirred at reflux for one day. The solvent was then evaporated and the residue
redissolved with dichloromethane. The organic layer was washed with water, dried
over Na,S04 and concentrated. The crude was triturated with diethyl ether and filtered
to give 6.0 g of the title compound (70 % yield).

'H NMR (400 MHz, DMSO-d¢) 8 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 (g, J=7.11 Hz, 2 H) 14.39 (s, 1 H).
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Step 2. Ethyl 7-oxo-1-trityl-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate

2.08 g (10.0 mmol) of ethyl 7-ox0-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate were

dissolved in 100 mL of dichloromethane and 0.76 mL of tricthylamine and 3.07 g

(11.0 mmol) of triphenylmethyl chloride were added. The solution was stirred at room

temperature for 6 hours. Then the solution was further diluted with dichloromethane

and washed with water. The organic layer was treated with anhydrous Na;SO4 and

evaporated to dryness. The final product was obtained by crystallization from diethyl

cther (3.24 g, 72 % yield).

'H NMR (400 MHz, DMSO-de) 8 ppm 1.25 (t, J=7.01 Hz, 3 H) 2.16 (m, 2 H) 2.48

(m, 2 H) 2.98 (t,./=6.10 Hz, 2 H) 4.25 (q, /=7.01 Hz, 2 H) 6.92-7.33 (2m, 15 H).
Example 3

Ethyl 6-[(dimethylamino)methylene]-1-methyl-7-o0x0-4,5,6,7-tetrahydro-1H-

indazole-3-carboxylate

NN
[
~ { ?
O
¥/ —_— O =
- O /
MO NN TN

16 g (72 mmol) of ethyl 1-methyl-7-0x0-4,5,6,7-tetrahydro-1H-indazole-3-
carboxylate were dissolved in 100 mL of dimethylformamide and 32 mL of
dimethylformamide ditertbutyl acetale were added. The mixture was stired at 60°C
for 8 hours. The solvent was then evaporated in vacuo and the product crystallized
from ethanol to give the title compound (17.96 g, 90 % yield).

'"H NMR (400 MHz, DMSO-dg) 8 ppm 1.31 (t, J= 7.07 Hz, 3 H) 2.83 (m, 2 H) 2.92
(m, 2 H) 3.13 (s, 6 H) 4.14 (s, 3 H) 4.24 (q, J= 7.07 Hz, 2 H) 7.49 and 7.52 (2 s, 1 H).
By working according to the same method the following compounds were prepared:
ethyl 6-[(dimethylamino)methylene]-7-oxo0-1-trityl-4,5,6,7-tetrahydro-1H-
indazole-3-carboxylate

'"H NMR (400 MHz, DMSO-ds) 8 ppm 1.30 (t, J= 7.07 Hz, 3 H) 2.75 (m, 2 H) 2.91
(m, 2 H) 2.94 (s, 6 H) 4.21 (q, J= 7.07 Hz, 2 H) 6.90-7.30 (m, 15 H) 7.47 and 7.54 (2
s, 1 H);

ethyl 6-[(dimethylamino)methylene|-1-(2-hydroxyethyl)-7-0x0-4,5,6,7-
tetrahydro-1H-indazole-3-carboxylate
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'H NMR (400 MHz), DMSO-ds) 8 ppm 2.80 (t, J= 6.34 Hz, 2 H) 2.88 (t, J= 6.21, 2
H) 3.70 (m, 2 H) 4.24 (q, J= 7.07 Hz, 3 H) 4.58 (t, /= 5.97 Hz, 2 H) 4.79 (bs, OH)
7.47 (bs, 1 H);

ethyl 6-[(dimethylamino)methylene]-1-(2-fluoroethyl)-7-0x0-4,5,6,7-tetrahydro-
1H-indazole-3-carboxylate

ethyl 6-[(dimethylamino)methylene]-1-ethyl-7-0x0-4,5,6,7-tetrahydro-1H-
indazole-3-carboxylate

ethyl 6-[(dimethylamino)methylene]-1-isopropyl-7-0x0-4,5,6,7-tetrahydro-1H-

indazole-3-carboxylate.

Example 4
Ethyl 8-amino-1-methyl-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate
N
R o NF |
0
0 = ) HzNJ%N = p
/N—N O’\—-- /N"N O’\

To a solution of 16.62 g (60 mmol) of ethyl 6-[(dimethylamino)methylene]-7-0x0-1-
methyl-4,5,6,7-tetrahydro-1H-indazole-3-carboxylate in 0.5 L of DMF, 27 g (150
mmol) of guanidine carbonate was added. The mixture was stirred at 110°C
overnight. After cooling the mixture was poured into water (2.5 L) and stirred for 30
minutes. The precipitate was filtered, washed with water and dried to yicld 26.83 g of
title compound (91%).

'H NMR (400 MHz, DMSO-ds) 8 ppm: 1.32 (t, /=7.07 Hz, 3 H) 2.76 (m, 2 H) 2.93
(m, 2 H) 4.25 (q,/=7.07 Hz, 2 H) 4.30 (s, 3 H) 6.57 (bs, 2 H) 8.19 (m, | H).

By working according to the same method the following compounds were prepared:
ethyl 8-amino-1-trityl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate
'H NMR (400 MHz, DMSO-ds) 8 ppm: 1.29 (t,J=7.07 Hz, 3 H) 2.62 (m, 2 H) 2.98
(m, 2 H) 4.26 (q, /=7.07 Hz, 2 H) 6.45 (bs, 2 H) 7.06-7.45 (m, 15 H) 7.94 (s, 1 H);
ethyl 8-amino-1-(2-hydroxyethyl)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxylate

"H NMR (400 MHz, DMSO-ds) 8 ppm 1.32 (t, J=7.07 Hz, 3 H) 2.76 (t, J=7.68 Hz, 2
H) 2.94 (t, /=7.50 Hz, 2 H) 3.79-3.88 (m, 2 H) 4.30 (q, J=7.07 Hz, 2 H) 4.80 (4,
J=5.79 Hz, 1 H) 4.84 (t, /=5.97 Hz, 2 H) 6.55 (s, 2 H) 8.19 (s, 1 H);
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ethyl 8-amino-1-(2-fluoroethyl)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxylate
ethyl 8-amino-1-ethyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate
'"H NMR (400 MHz, DMSO-ds) 8 ppm 1.32 (t, J=7.13 Hz, 3 H) 1.38 - 1.42 (m, 3 H)
5  2.73-2.79(m, 2H)2.90-2.96 (m, 2 H) 4.30 (q,/=7.07 Hz, 2 H) 4.81 (q,./=7.19 Hz,

2H) 6.59 (bs,2 H) 8.19 (s, 1 H);
ethyl 8-amino-1-isopropyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
arboxylate
ethyl 8-(5-bromo-2-trifluoromethoxy-phenylamino)-4,5-dihydro-1H-

10 pyrazole[4,3-h]quinazoline-3-carboxylate (A49B8C2Z)
TH NMR (400 MHz, DMSO-ds) 8 ppm 1.34 (t, /~7.13 Hz, 3 H) 2.89 (m, 2 H) 2.99
(m,2 H)4.33 (q,/=7.13 Hz,2 H)7.34 (m, 2H) 8.31 (5, 1 H) 8.43 (m, 1 H) 8.70 (s, 1
H) 9.06 (s, 1 H) 14.28 (br. 5., 1 H);
ethyl 8-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamino]-4,5-

15  dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate (AS1B8C2Z)
'H NMR (400 MHz, DMSO-d) 8 ppm 1.32 (t, /=7.1 Hz, 3 H) 2.25 (s, 3 H) 2.46 (m,
4 H)2.84 (m, 2 H) 2.98 (m, 2 H) 3.15 (m, 4 H) 4.19 (s, 3 H) 4.31 (q, /=7.1 Hz, 2 H)
6.79 (m, 1 H) 7.20 (m, 1 H) 7.30 (m, I H) 8.38 (bs, 1 H) 8.94 (s, 1 H);
ethyl 8-[2-methoxy-5-bromo-phenylamino|-4,5-dihydro-1H-pyrazolo[4,3-

20 h]quinazoline-3-carboxylate (A118B1C2Z)
'H NMR (400 MHz, DMSO-ds) 8 ppm 1.32 (t, /=7.07 Hz, 3 H) 2.88 (d, J=7.93 Hz, 2
H) 2.96 - 3.03 (m, 2 H) 3.88 (s, 3 H) 4.30 (¢, /=7.15 Hz, 2 H) 4.34 (s, 3 H) 7.03 (d,
J=8.78 Hz, 1 H) 7.19 (dd, /=8.66, 2.44 Hz, 1 H) 8.26 (s, 1 H) 8.37 (d, /=2.44 Hz, 1 H)
8.47 (s, 1 H).
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Example 5
Ethyl 8-iodo-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate

N™ ™
A P AL
NN AN
/N—N 0™\ /

To a well stirred suspension of ethyl 8-amino-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxylate (3.0 g, 33 mmol) in dimethoxyethane (0.7 L) under N,,
cesium iodide (8.6 g, 33 mmol), bisublimated iodine (4.19 g, 16.5 mmol), copper
iodide (2.0 g, 10 mmol) and isopentyl nitrite (6.62 mL, 49.5 mmol) were added in
sequence. The reaction mixture was stirred vigorously at 65-70°C for 3 hours. After
cooling in an ice-water bath, the solid was filtered off. The filtrate was diluted with
dichloromethane (2.0 L), washed with 30% ammonium hydroxide (150 mL), sodium
thiosulphate (300 mL), brine, dried over anhydrous Na;SO4 and concentrated to give
5.69 g of the title compound (46% yicld).
'H NMR (400 MHz), DMSO-dq), 8 ppm 1.28 (t, /=7.07 Hz, 3 H) 2.81-3.07 (2t,
J=8.90 Hz, 4 H) 4.24 (s, 3 H) 4.27 (q, J/=7.07 Hz, 2 H) 8.5 (bs, 1 H).
By working according to this method, the following compounds were prepared:
ethyl 8-iodo-1-trityl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate
'H NMR (400 MHz, DMSO-ds) 8 ppm: 1.28 (t, /=7.07 Hz, 3 H) 2.77 (m, 2 H) 3.06
(m, 2 H) 4.28 (q, J=7.07 Hz, 2 H) 7.06-7.28 (m, 15 H) 8.21 (s, | H),
ethyl 8-iodo-1-(2-hydroxyethyl)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxylate
ethyl 8-iodo-1-(2-fluoroethyl)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
carboxylate
ethyl 8-iodo-1-ethyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate
1H NMR (400 MHz, DMSO-de) 8 ppm 1.28 - 1.35 (m, 3 H) 1.42 (t, J=7.19 Hz, 3 H)
2.89-297(m,2H)2.99-3.05(m, 2 H)4.26 - 4.34 (m, 2 H) 4.69 (q,./=7.19 Hz, 2
H) 8.48 (s, 1 H);
ethyl 8-iodo-1-isopropyl-4,5-dihydro-1H-pyrazolo[4,3-h|quinazoline-3-
carboxylate.

Example 6
Ethyl 1-methyl-8-(2-(+-butoxycarbonylaminophenylamino)-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxylate (A12B1C2Z)



A4l Bl C1Z A61BI Cl Z A90B1C2Z Al 10B1ClI Z A16Bl1ClZ A42B1ClZ A62B1ClZ
A90B1C3Z Al 11BICIZ Al7BIClZ A43B1CAZ A63BI C1Z A91B1Cl1Z Al 12B1ClZz
Al18BI Cl Z A44B1Cl1Z A64BI C1Z A92B1Cl1Z A49B8C3Z Al19B1ClZ A45B1Cl1Z
A65B1C1Z A93B1Cl1Z 47
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/
Palladium acetate [Pd(OAc);] (101 mg, 0.45 mmol), (3)-BINAP (280 mg, 0.45 mmol)
and dimethylformamide (65 mL) were charged to a round-bottom flask flushed with
argon. The flask was evacuated and backfilied with argon. The mixture was stirred
5 under argon for 30 minutes and added to a mixture of 2-(¢-
butoxycarbonylamino)aniline (2.6 g, 12.5 mmol), cthyl 8-iodo-1-methy!-4,5-dihydro-
1H-pyrazolo[4,3-h]quinazoline-3-carboxylate (1.6 g, 4.16 mmol), and potassium
carbonate (5.74 g, 41.6 mmol) in dimethylformamide (50 mL). The resulting mixture
was stirred at 70°C for 6 hours under argon. After cooling to room temperature, the
10  reaction mixture was filtered on a pad of celite. The solvent was concentrated, the
crude solid was purificd by flash chromatography on silica gel (cluant: hexane/cthyl
acetate 60/40) to afford 1.18 g (61% yield) of the title compound.
'H NMR (400 MHz, DMSO- d5) 8 ppm 1.32 {t, J=7.1 Hz, 3 H) 1.46 (s, 9 H) 2.84 (m,
4H)2.96 (m, 2 H)4.20(s,3 H)4.30(q,/= 7.1 Hz, 2 H) 7.12 (m, 2 H) 7.51 (m, 1 H)
15  7.71 (m, 1 H) 8.38 (s, | H) 8.65 (5, 1 H) 8.60 (s, 1 H).
By working according to the above method, the following compounds were prepared:
Table V
Code NMR data
A45B1C2Z | 'H NMR (400 MHz, DMSQ-ds) & ppm 1.30 (t, J=7.1 Hz, 3 H)
2.84 (m, 2 H) 2.97 (m, 2 H) 4.18 (s, 3 H) 4.29 (q, J=7.1 Hz, 2 H)
7.23 (m, 1 H) 7.40 (m, 2 H) 7.85 (m, 1 H) 838 (s, 1 H) 9.08 (s, 1
H)
A43B1C2Z | 'H NMR (400 MHz, DMSO-ds) § ppm 1.30 (t, /=7.07 Hz, 3 H)
2.86 (m, 2H)2.99 (m, 2 H) 4.23 (5, 3 H) 430 (g, /=7.07 Hz, 2 H)
7.61 (m, 1 H) 7.64 (m, 1 H) 7.91 (m, 1 H) 841 (s, 1 H) 9.25 (s, 1
H)




A49B8C1lZ A20B1CI Z A45B1C2Z A66BI C1Z A85BI C4Z A51B5C2Z A21Bl1C2Z
A45B6C2Z A67BI C1Z AS1B1CAZ A51B5C3Z A22B1ClZ AASBBC2Z A68BI C1Z
A89B1C1Z A51B5CI Z A23B1C2Z A45B3ClZ A69B1ClZ A48B1C4AZ A51B8Cl Z

A24B1C1Z

48

Code

NMR data

A48BIC2Z

'H NMR (400 MHz, DMSO-ds) & ppm 1.30 (t, J/=7.1 Hz, 3 H)
223 (s, 3 H) 2.47 (m, 4 H) 2.80 (m, 2 H) 2.95 (m, 2 H) 3.15 (m, 4
H) 4.16 (s, 3 H) 4.28 (g, /=7.1 Hz, 2 H) 6.87 (d, /=2.7 Hz, 1 H)
6.96 (dd, J= 9.1 and 2.7 Hz, 1 H) 7.48 (d, /= 9.1 1 H) 8.30 (bs, 1
H) 8.79 (s, 1 H)

ASIBIC2Z

"H NMR (400 MHz, DMSO-ds) 8 ppm 1.32 (t, J=7.1 Hz, 3 H)
225 (s, 3 H) 2.46 (m, 4 H) 2.84 (m, 2 H) 2.98 (m, 2 H) 3.15 (m, 4
H) 4.19 (s, 3 H) 4.31 (q, J=7.1 Hz, 2 H) 6.79 (m, 1 H) 7.20 (m, 1
H) 7.30 (m, 1 H) 8.38 (bs, 1 H) 8.94 (s, 1 H)

A39B1C2Z

'H NMR (400 MHz, DMSO-dq) 8 ppm 1.31 (1, J/=7.1 Hz, 3 H)
2.25 (s, 3 H) 2.47 (m, 4 H) 2.54 (s, 3 H) 2.90 (m, 2 H) 2.99 (m, 2
H) 3.37 (m, 4 H) 4.30 (q, J=7.1 Hz, 2 H) 4.36 (s, 3 H) 6.61 (dd,
J=9.27 and 2.56 Hz,] H) 7.86 (d, /=9.27 Hz, 1 H) 8.28 (d, J=
2.56 Hz, 1 H) 8.53 (bs, 1 H) 12.12 (s, 1 H)

ABS5SB1C2Z

"H NMR (400 MHz, DMSO-ds) 8 ppm 1.31 (t, J=7.07 Hz, 3 H)
2.23 (s, 3 H) 2.44 - 2.48 (m, 4 H) 2.83 (t, J=7.62 Hz, 2 H) 2.97 (t,
J=7.87 Hz, 2 H) 2.99 - 3.02 (m, 4 H) 3.78 (s, 3 H) 4.29 (q, J=7.07
Hz, 2 H) 428 (s, 3 H) 6.59 (dd, J=8.78, 2.93 Hz, 1 H) 6.91 (d,
J=8.90 Hz, 1 H) 7.68 (d, /=2.80 Hz, 1 H) 8.11 (s, 1 H) 8.39 (s, !
H)

A90B1C2Z

H NMR (400 MHz, DMSO-ds) 8 ppm 1.30 (t, J=7.07 Hz, 3 H)
2.28 (bs, 3 H) 2.83 (t, J=7.68 Hz, 2 H) 2.96 (t, /=7.38 Hz, 2 H)
3.20 (bs, 2 H) 4.17 (s, 3 H) 4.28 (g, J=7.15 Hz, 2 H) 7.25 - 7.30
(m, 1 H) 7.29 (bs, 1 H) 7.41 (d, /=9.75 Hz, 1 H) 8.34 (s, 1 H) 9.31
(s, 1 H)

A45B6C2Z

"H NMR (400 MHz, DMSO-dg) 0 ppm 1.28 (t, J=7.07 Hz, 3 H)
2.77 (m, 2 H) 3.06 (m, 2 H) 4.28 (q, J=7.07 Hz, 2 H) 7.06-7.28
(m, 16 H) 7.40 (m, 2 H) 7.85 (m, 1 H) 8.38 (s, 1 H) 9.08 (s, 1 H)




A45B2C1Z A70BI Cl Z A89B1C3Z A51B9Cl1Z A25B1ClZ A4A5BBC3Z A71B1Cl1Z
Al102B1Cl1Z A51B10CI Z A21B1C3Z A45B8ClZ A72B1Cl1Z A103B1ClZ Al 13B1Cl1Z
A21B1Cl1Z A45B4AC1Z A73BICI Z A51B1C7Z Al 14B1ClZ A26BI Cl1Z A45B5C1Z
A74B1Cl1Z A49B1C2Z 49

Code NMR data
A49B1C2Z | '"H NMR (400 MHz, DMSO0-ds) § ppm 1.31 (t, /=7.13 Hz, 3 H)
2.83 - 2.89 (m, 2 H) 2.94 - 3.01 (m, 2 H) 4.26 (s, 3 H) 4.30 (q,
J=7.13 Hz, 2 H) 7.37 (d, J=0.85 Hz, 2 H) 8.26 (t, /=1.28 Hz, 1 H)
8.45 (s, 1 H) 9.29 (s, 1 H)
A98BIC2Z | 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.30 (t, J=7.07 Hz, 3 H)
212 (s, 3 H) 2.22 (s, 3 H) 2.42 - 2.47 (m, 4 H) 2.80 (t, J=7.68 Hz,
2 H) 2.92 - 2.97 (m, 2 H) 3.03 - 3.08 (m, 4 H) 4.14 (s, 3 H) 4.28
(q, J=7.15 Hz, 1 H) 6.67 (dd, J=8.29, 2.56 Hz, 1 H) 7.01 (d,
J=2.56 Hz, 1 H) 7.05 (d, J=8.78 Hz, 1 H) 8.30 (s, 1 H) 8.68 (s, 1
H)
A49B7C2Z | 'H NMR (400 MHz, DMSO-ds) & ppm 1.25 (t, J/=7.13 Hz, 3 H)
1.32 (t, J=7.07 Hz, 3 H) 2.84 - 2.89 (m, 2 H) 2.95 - 3.01 (m, 2 H)
4.30 (q, J=7.15 Hz, 2 H) 4.64 (q, J=7.19 Hz, 2 H) 7.37 - 7.41 (m,
1 H) 7.41 - 7.45 (m, 1 H) 8.07 (d, J=2.20 Hz, 1 H) 8.45 (s, | H)
9.29 (s, 1 H)
A49B6C2Z | 'H NMR (400 MHz, DMSO- ds) 8 ppm 1.29 (t, J=7.07 Hz, 3 H)
2.77 (m, 2 H) 3.06 (m, 2 H) 4.28 (q, J= 7.07 Hz, 2 H) 7.06-7.28
(m, 15 H) 7.28 — 7.38 (m, 2 H) 8.33 (s, 1 H) 8.58 (s, 1 H)
Al13B1C2Z | '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.31 (t, J/=7.07 Hz, 3 H)
2.29 (s, 3 H) 2.43 - 2.49 (m, 2 H) 2.55 - 2.60 (m, 2 H) 2.80 - 2.88
(m, 2 H) 2.94 - 3,00 (m, 2 H) 3.00 - 3.05 (m, 2 H) 4.15 (s, 3 H)
4.29 (q, J/=7.07 Hz, 2 H) 6.13 - 6.21 (m, 1 H) 7.25 - 7.31 (m, 1 H)
7.32-7.38 (m, 1 H) 7.83 (d, J/=2.19 Hz, 1 H) 8.39 (s, 1 H) 9.10 (s,
1 H)
Al14BI1C2Z | '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.31 (t, J=7.13 Hz, 3 H)
1.74 - 1.87 (m, 2 H) 1.99 - 2.08 (m, 2 H) 2.80 - 2.89 (m, 6 H) 2.95
-3.01 (m, 2 H) 3.02 - 3.14 (m, 2 H) 3.49 —3.56 (m, 2 H) 4.20 (s, 3
H) 4.29 (q, J=7.11 Hz, 2 H) 7.10 (dd, /=8.29, 2.32 Hz, 1 H) 7.36 -
7.41 (m, 1 H) 7.71 (d, J=2.19 Hz, 1 H) 8.40 (s, 1 H) 9.12 (s, 1 H)




A49B6ClZ A27B1Cl1Z A43B1C2Z A75B1ClZ A49B1C3Z A49B4C1Z 39 A28B1Cl1Z
A43B1C5Z A76B1Cl1Z A49B1Cl1Z A51B4ClZ A29B1Cl1Z A43B1ClZ A77Bl1ClZ
A94B1C1Z A49B11Cl1Z A30B1ClZ A46B1Cl Z A78B1ClZ A95B1ClZ A51B11ClZ
A31B1Cl Z A47B1C1Z 50

Example 7
Ethyl 1-methyl-8-(2-aminophenylamino)-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxylate hydrochloride salt (A7B1C2Z)

N N =
XL ¢ OO
——————
NN NN
N-N O N-N ©
HerO p N NH, ,
2 HCI

5 0.85 g (1.83 mmol) of ethyl 1-methyl-8-(2-(-butoxycarbonylaminophenylamino)-4,5-

“~

dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate were dissolved in 50 mL of
dichloromethane to which 30 mL of HCl 4N in dioxane were added. The solution was
stirred at room temperature 2 h and the solvent removed in vacuo. The residue was
crystallized from diethyl ether to give 0.70 g of the title compound (96 % yield).

10 "HNMR (400 MHz, DMSO-ds) 8 ppm (as free base) 1.32 (t, J= 7.1 Hz, 3 H) 2.82 (m,
4 H) 2.96 (m, 2 H) 4.19 (s, 3 H) 4.28 (q, /=7.1 Hz, 2 H) 4.85 (bs, 2 H) 6.58 (m, 1 H)
6.76 (m, 1 H) 6.90 (m, 1 H) 7.32 (m, 1 H) 8.32 (s, 1 H) 8.52 (s, 1 H).

Example 8

Ethy! 1-methyl-8-[2-(3-methyl-butyrylamino)-phenylamino]-4,5-dihydro-1H-

15  pyrazolo[4,3-h]quinazoline-3-carboxylate (A35B1C2Z)

N~ ™% N~ ™=
| O | O
) I -~
NH O NH , O

I/ /
, N=N 07N N—N
HCl

-~

To a solution of ethyl l-methyl-8-(2-aminophenylamino)-4,5-dihydro-1H-
pyrazolo[4,3-h]quinazoline-3-carboxylate hydrochloride salt (0.25 g, 0.62 mmol) and

20 DIPEA (0.44 mL, 2.56 mmol) in methylene chloride (25 mL) under nitrogen
isovaleryl chloride (0.076 mL, 0.62 mmol) dissolved in methylene chloride (1 mL)
was added. After 1 h the reaction mixture was concentrated. Flash chromatography on
silica gel (eluant: dichloromethane/methanol 98:2) yielded 140 mg of the title
compound (44% yield).

25 '"HNMR (400 MHz, DMSO-ds) 8 ppm 0.93 (d, /=6.6 Hz, 6 H) 1.32 (t, J/=7.07 Hz, 3
H) 2.06 (m, 1 H) 2.24 (d, /=7.2 Hz, 2 H) 2.84 (m, 2 H) 2.97 (m, 2 H) 4.18 (s, 3 H)
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Example 10
20 8-{2-[((S)-pyrrolidine-2-carbonyl)-amino]-phenylamino}-1-methyl-1H-
pyrazolo[4,3-h]quinazoline-3-carboxamide (A25B1C1Z)




42 then evaporated and the crude redissolved in water, nmade basic
with 30 % NHAOH and extracted with di chl omet hane. The organic | ayer
was then dried over Na2SO4 and concentrated. The residue was
crystallized fromdiethyl ether to givg;19.2 g (68 %yield) of t|tIe
compound. 5 1H NWR (400 M—Iz DMSO- d6) 8 ppml 12 (t, J 6.89 Hz, 3
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J=6.83 Hz, 2 H 4.38 ( H)609(m1 |Ac d|r;to
t he sane nethod, but e |tably subst i tyt y

derivative, the foI | w1y corrpo s viere pr epar efs.-t0et hyl /N“N

142- hydr oxyet hyl) -4,5,6, 7-tetrahydro- 1Hi nddgzol e- 3- car boxyl ate
11-1 NWR (400 q}\%)d& 8 ppm 1.3 (t, J=7. 3 H 1.9-2.9
(3m 6 H) 3 2 4.3 (q, J=7.20 Hz, 2 H) 453(t J=5.85 2 H

4.77 (t, J=5. jJOH); ethyl
142-f | uor oet hy™=7-o0xo0-4,5, 6, 7-tetrahydro-111-i ndazol e- 3- car boxyl at e;
ethyl 1-ethyl-7-o0x0-4,5, 6 7-tetrahydro- 1Hi ndazol e- 3-car boxyl ate 151H

(400 ko) OUSREEN B i bty it Ao,

: H) Y (i pyAmdlol HiguirRzd e abclptre (200'|}ng80.29 rsol) iad Buspetdey i

éx:’slrsrglp éopz)yl %@Eq@; hanol and ZOtmeLt rf%}-yl (HI-? 3(} g'/lmertlgrg e n*uxtu(l:rf-(;st {MESO 1)1% Hntaagn%d at

7- 0x0- 1-t 1 Aoy lofheP siivifig & 12RYA R QickkH hBMBZOhEsovdh@ a9 Xeh o%te@ tol
Et hyl 7-o0xo0-4,5,6,7-tetrahydro-111-i ndazol e- 3- earboxg{l ate %@s

mmol ) of efhbmss,(@ﬂém@;@ym@sw@éwﬂbﬁ@kb@rmﬁhamw@éc}w@ %Ettﬁt“@t%
di ssol ved
| ssol ve blﬁe @qyg?—wgi d@ém@.ggazst%) Eag?’}en@fc)¥atﬁéﬁd'i“ﬁ§b 8e B%qgétv%s%ﬁﬁed

added and t ution stirr or one e solvent was
t hen evapobunflesh almdmitograpbs |0du.ehqaegﬁl s(sluanledlcwommajhmmnmﬂwmet Ak to The

organic, | ayer S dried over Na2SO4 and

conceng?at%tﬁqrd%glg\é@z ‘3@5 lFei Cé’imé’ vﬁeth di et hyl ether and

filtered tlygivwe@0MBPzadMEDET) spbm 1C3ER UMY 1(480mP/01 H)el.61) (m, 3AH) HHANVR

(400 MHz, DIV50016 8Pm1.28 (Jt J=7,.07 Hz, 3 H 2.04 (m 2 2.51

(in 2 4 EhgL 221 fmel B0 2469 (e ) A0im. (o) 395 (w2 P 368\ Gy 110/ 988 (o
t h

7 oxo- 1- 1Ly D A 1ZR D 123 (A TR (me L 1D 145 G | DB (o LIDSIGG,

(10.0 rrrmI)H()f et hyl

100 i b B R Rtd B RERCE s RpO e b e agR 7o) 17

(121. 0 nmol Talme var i phenyl net hyl chl ori de were added The sol ution was

St' rred at —-eem-5—t-emperat ure 'Fnr R hnllrc Than fhn enl ||+|nn WaS

further dil utv(va‘d(’% t h di chl or onet hane andﬁb@s%"ﬂ with water. The

organi ¢ | ayETsRieg zT T eatg NIk (Ao ANEZOD SPg 8DE (KY APPN A, 1 O
dryness. The final product wtags obt al ne Bch stall |(zatllpgn fﬁ%m

di et hyl etlher (3.24 g|Hj2.6%(n éH})1.92 (m, 1 H) 221 (m, 1 HH2.KVRa( 1B 26,

296 (1, J=b 10 te. o| I AA% M 3T U 1 15 NF G b0 IR 1"

H). Exanplle 3 Ethyl 723(m,2H)733(m,1H)745(m,1H)802(m,1H)836(s
6- [ (di met hyl am no) net 1){I %ne] -1-nmet hyl - 7- oxo-4, 5, 6, 7-t et r ahydr o- 1Hi nda
zol e- 3- carjboxyl ate N H

A45BICIZ | '"H NMR (400 MHz, DMSO-dg) & ppm 2.82 (m, 2 H) 2.99 (m, 2
H) 4.17 (s, 3 H) 7.23 (m, 2 H) 7.39 (m, 2 H) 7.46 (bs, 1 H) 7.89
(m, 1 H) 8.38 (s, 1 H)9.05 (s, 1 H)

ATBICIZ TH NMR (400 MHz, DMSO-dg) © ppm 2.79 (m, 4 H) 2.97 (m, 2
H) 4.16 (s, 3 H) 4.85 (bs, 2 H) 6.58 (m, 1 H) 6.75 (m, 1 H) 6.90
(m, 1 H) 7.23 (bs, 1 H) 7.34 (m, 1 H) 7.44 (bs, 1 H) 8.31 (s, 1 H)
8.49 (s, 1 H)




1516 g (72 mmoof ethyl 1-nethyl-7-ox0-4,5,6,7-tetrahydro-1Hindazo

| e-3- carboxylate were dissolved in 100 nL of dinethylfornmam de and
32 nL of dinethylformam de ditertbutyl acetate were added. The

m xture was stirred at 60C for 8 hours.,The solvent was then
evaporated in vacuo and the product crystallized fromethanol to give
the title conmpound (17.96 g, 90 % yj 1120 11-1 NMR (400 Mz,
DMSO-d6) 8 ppm 1.31 (t, J= 7.07 Hz .83 (m 2 H 2.92 (n1 2 H
3.13 (s 61+|i)etliy118l(2( H;ﬂlﬁyr&t)wﬂmm#h;pmophe?hyﬂhhﬂdn} -43-dihydio43-and 7. 52

(2 s, %Péol\éft‘é%hrtﬂldgfzﬁ “V -cgrt;[o())xa;[ll?tﬁa (i%gﬁlgﬁimd the fol I ow ng

conpounds

6- [ (di met hyl am no) net hy, -7-o0xo0-1-trityl-4,5 6 rahydro 1H nda
zol e- 3- car boxyl ate 25N Vj%ﬁ{ DVBO46) 8 pp m,liL t,f.f=7.07
Hz,3H)275(m2“ H)—2—94—-(s 6”|H)4 17 G, J= 7. 07
Hz, 2 H) 6.90- N74 nd754F:(: 1H)/ ethyl

6-[ (di met hyl am no) Iene] 1- (2- hydr oxyet hyl > #- oxo0-4,5, 6, 7-
tetrahydro-1 H 1 n dagol e-3-carboxylate 44 1HNWR (400 MHz), DMSO- d6)
8 ppm2.80 (t, 1=6.34 Hz, 2 H 2.88 (t, J=6.21, 2 H) 3.70 (m 2 H)
4.

24(q,J—707Hz 3 H 4.58 (t, J=5.97 Hz, 2 H 4.79 (bs, OH
7.47 (bs at E

61 (it it nottSh i sy B ifagromethgryy f-romophenylaminold s Shygrog 1B | oo
r 051H i ndagpheold4Sa]painydotihe3-etidykylate (330 mg, 0.64 rnmol) was suspended in 10
FéRgl ng, Bg@@%bagﬁwgnan %ln{n;lfon%nrl] ¥:L10r71deo 686 rrig52 (? mmo )eénrda}_,hfé?l[l\(aS)% li“]\?dazo

6- [ (di met hid e (HX) AL by nehel) whrd s QEN hnﬁu@%s%tlﬁcﬁat}oérﬁﬁd’rﬁwﬁﬁ@ 1H
ndazol e- 3- car box% at e. 10Exanpl e 4
8- ami no- 1- fPEORV Theselysnd »a6 Sw[ea e?sam}%i. fﬁélfselrei“%legeseda&e@awv%eﬁén waterg g

sol uti gg 0£nd11ﬁte§é| e afféfh mg (79<3f% ?iemj lof the title compound.

6- [ (di et hy am no) net hyl ene] ox0- 1-
met hy1- 4, 5;lENMR éﬁ’é(}Od‘HbId,rleBB—deblaawml %8 Baog, & HbX 9% &ne2 Hn409%s, B Hf7. ZBNF

27,9 350, 65T Dl 05T 0 8, PR IRR TS HE LR R Bl

wat er (2.5(l)Hnd stirred for 30 m'nutes The precipitate was
filtered, washed with water and drledto yield 26. of ti
conpound (51 tprking acpordig te Ajpmettiod thp/stiowtne @nwamd%ﬂ%zme?are =7.07
Hz, 3 i) ZTZﬁeQmIZH) 2.93 20(m 2 H) 4.25 (q, J=7.07 Hz, 2 H) 4.30
(s, 3 H 6.57 (bs H 8.19 (m 1 H) vaorklncnaccordlnatnte
same net hod tﬁf@dtﬁol llow ng conpounds werbﬂvﬁié@iar ed: et hy!

8- - e Sie) ||| =3~ |
ot e A ARG, TR KK Bt g PR G R o 250 7 S S30as
(m 2 H 298 (m 2 @824(1&@ 11¥12.98 T, DH) 29 (8, 1) 8.66%m( bsi) 752Hn, 1
7.06-7.45 [(in, 15 K| 794 (s I L) 25e_twl | |

8- ani no- 1-|( 2- hydr oxye[ﬂ{{f?% m, EEYBIG @014/ {Heal BD 8132, 8- Wiy 220 42 41 fi ne-

3- carboxy| ate H)

A43BIC5Z | "H NMR (400 MHz, DMSO-ds) 8 ppm 2.24 (s, 3 H) 2.38 (m, 4 H)
3.31 (m, 4 H) 3.62 (m, 2 H) 3.80 (m, 2 H) 4.17 (s, 3 H) 7.59 (dd,
J=8.78 and 2.32 Hz, 1 H) 7.62 (m, 1 H) 7.91 (d, J= 8.78 Hz, 1 H)
8.08 (q, /= 4.76 Hz, 1 H) 8.39 (s, 1 H) 9.20 (s, 1 H)

A48BICIZ | TH NMR (400 MHz, DMSO-dq) 8 ppm 2.23 (s, 3 H) 2.46 (m, 4 H)
2.77 (m, 2 H) 2.95 (m, 2 H) 3.15 (m, 4 H) 4.13 (s, 3 H) 6.86 (d,
J=2.7 Hz, 1 H) 6.96 (dd, J= 9.1 and 2.7 Hz, 1 H) 7.23 (bs, 1 H)
7.42 (bs, 1 H) 7.51 (d,J= 9.1 1 H) 8.28 (bs, 1 H) 8.75 (s, 1 H)




1E1 NMR (400 MHz, DMBO46) 8 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 (q,
J=7.07 Hz,- 2 H) 4.80 (t, J=5.79 Hz, 1 H) 4.84 (t, J=5.97 Hz, 2 H

6.55 (s, 2 H 8.19 (s, 1 H); 45 ethyl 35
8-am no- 1- (2-fl uoroet hyl ) -4, 5-di hydro- 1H pyrazol o[ 4, 3- hl qui nazol i ne-3

- earboxyl ate et hyl Example 12
8- am no- 1- et hyl -4, 5-di hydro- 1Hp %razol ol 4 3- hl qui nazol i ne- 3-car boxyl a

te 'H NVR Pagesinps- IOMOHQWBHQ hyAre-13bpynazalefd. Bl quinazgling-3-1 . 38 -
1.42 (m 3;%@;,2%3 2.79 (m 2 H 2.90 -2.96 (m 2 H) 4.30 (q,

1=7.07 Hz 81(q,J7I9Hz,2H)6.59(bs,2H)8.19(s,1
H; ethyl NZ

8-am no-1-isopro 1 - -] di hpdr o- 1H pyr azol o[%- @ nazel i ne- 3-
ar boxyl at e N |

8- (5-brono-2-trifluor hoxty’p\henyl am no) - 4, 5-di %vdno-l@i- KiO
pyrazol o[ 4, 3- hl qui nazf)l i ne- 3- ear boxyl ate (A4988C2 | HNVR (400 MHz,

433 (o JEIOS o ymefik] E%vyc% TR Dot g
8.70 (s, 1 3@)1 ni, @leﬁél) whs h')sgén%le@ ?droﬁs athahoH)10 8L WAl treated with a 1.5
perazin-1 trifl uoronmethoxy enyl am no] -4,5- 15

845- (4- h

di hy((jr onﬁl-fb%yslaglﬁlﬁlll o 4133@?}%& Iyslrosiden do Bthageh Q9 @Re 0asnipgiyost) room NVR
(400 Mz, %@raﬁﬁ’e %V%?h@: THe réshltﬁigz)re%lﬂ'ﬁte v@as'é):ollgct%by(i?ltra@b% g?ve4§e (m
4H)284 2.9 (m 2 H 3715 (m 4 H 4.19°(s, 3 H 4.31
(q,1=7.1 Hztle @nﬁ@ou@d 333 miga 82% yipldymas20vliteysolid.H) 7. 30 (m | H 8.38

eyl anth of NHILEORIHYRYS0: %@?gé%l o 3D 2 AR P

qui nazol i ng; BHgar boxyI ate (Al 1 8B1C22) I HNNR (400 M-lz DMSO-do) 5
1.32 (t, J=7.07 296-303

2"% 3. 88(% wotkipg a%O@@lg(fa%wi%mﬂgod ﬁlerfsl 19816‘(@P01§dwer? Peepared: (m

J=8.78 Hz, ’ > (4
(a4 122 44péta&d)un? sJan& ﬁ'ﬁintﬁﬁ% %d% ﬂﬁﬂéﬁ;ﬁ%"@ @%@ﬁ {ines. H

8-io0do- 1- nmrhymdateS d| hydr o 1H pyrazol of 4, 3- hl qui nazol i ne- 3- ear boxyl a
12 e 51 0 SN e BgSELaf 0. 2969RR 91 R AT

H) 8.10 (s, 1 H);

potassium 8-amino-1-trityl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-

carboxylate

"H NMR (400 MHz, DMSO-ds) 8 ppm 2.54 (m, 2 H) 2.94 (m, 2 H) 4.99 (bs 2 H)

20 7.12-7.18 (m, 15 H) 8.57 (s, 1 H);

potassinm 8-amino-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-

carboxylate

'"H NMR (400 MHz, DMSO-ds) 8 ppm 2.70 (m, 2 H) 2.94 (m, 2 H) 4.10 (s, 3 H) 4.98

(bs 2 H) 8.55 (s, 1 H).



5 h] qui nazol i ne- 3-car boxyl ate (9.0 g,
(0.7 L) under N2,

(4.19 g, 16.5 mmol),

nitrite (6.62 nmL, 49.5 mmol) were addedgzin sequence.
m xture was stirred vigorously at 65-70C for 3 hours.

in an ice-
diluted w
hydr oxi de
anhydr ous
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J=7.07 Hz,
J=7.07 Hz,
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WapRMmxbat h,
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the solid was filtered off.
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i n di net hoxyet hane
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The reaction
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according .t

T $34 (5 1H)848(bsl

1.28 (t, J=7.07 Hz, 3 H 2.77

3. 9147&&1,22 H)498.(9CG Hiy 7.04 (i) 14{)27417( §n, 13Hb'|)7 44 @7 (g,

zol o[ 4, 3- h] qui nazol i ne- 3- ear boxyl a
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(ARISBACEE 4.
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400 IVHz,
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99 (%, SH2 Y it ol 13 0V% 428 372 (3 1 ) i3z o

IH)406g_s,3H)708(m,1H)723(m 1H 7403;1 J=17.7Hz, 1

}784(ddlh ro- M+§?gazolo

J="7.7 Hz, 1'H) §.26 (s, 1 H) 32(bs }9.72 (bs, 1

d6) 5 ppm1.28- 1.35 (m 3 H) 1.42 (t.

ui nazol’i n

28 WMR o4:aw NIz HRMSD-#f) Shpa60.94 28 Jon$.6 T, B)H)G. 21

i ne-

e- 3-
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J37.
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J=7.19 Hz
sopropyl -4
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(t-butoxyg
azoline 3-d

P B 68 3D A B0 (AL 55 B £ 68 i L 697
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60/ 40) to afford 1.18 g
OPQMRI400 MHz, ASOZHY S 2ﬂ§)z (HP@
H 2.°84 (m 4 2 ‘96

H1U. He(m2l H) 7261m, e;ﬂ) 26, T Psls zanabs,_u H) 8§5‘
%b%ﬁﬁﬁlgﬁn(ﬁéﬁ?b8 60 (s, 1 H. By working

| 1 ow ng conpounds were prepg

1.32
120
71

ir ed:

4
te
g
Tabl e V Cg
(t, J=7.1
J-=7.

H o.

Or

Hz,
8 (

2 H
g,

o5 1RYR3dat g4
Hz, 3 H 2.
7.23
1H

: ma%@o INFz, MR S04 2@M§§>3dﬁ ) 234 fnrml
FAGI e

(dd, J= 8.5 and 3.0 Hz, 1 H) 7.18 (dd J= 8.5 and 3.0 Hz, 1 H)

i Soue Jieit: 4

30
(g,
1

7.36 (d, J=3.0 Hz, 1 H) 8.26 (bs, 1 H) 8.65 (s, 1 H)




A43B1C2Z 1H NMR (400 MHz, DVBO-d6) 8 ppm 1.30 (t, J=7.07 Hz, 3 H)
2.86 (m 2 H 2.99 (m 2 H 4.23 (s, 3H) 4.30 (g, J=7.07 Hz, 2 H
7.61 (m 1H 7.64 (m 1H 7.91(m 1H 841 (s, 1H 9.25 (s,
48 Code NMR data A48B1C2Z ' HNI\/R(400|Z>l/J;1z DMBO- d6) 5 ppm 1.30 (t
J=7.1 Hz, 3 H) 2.23 (s, 3 H 2.47 (m 4 H 2.80 (m 2 H 2.95 (m
H 3.15 (m 4 H 4.16 (s, 3 H 4.28 (q, J=7.1 Hz, 2 H) 6.87 (d, J
Hz, 1 H 6796 ¢&f I3 -9- L and 2.7 Hz, INMR datd8 (d, J= 9. I I H)

(bs, 1 H [8.79 (s. 1|H AS1BIC2Z 'H NVR (400 Miz., DVSO d6) 5 ppmll.
(t, J=7.1 [H$SBQAZ 2.[7H MR BHOM)MBzABMSR-d9) SHpn 283 (¢, HY 26 (2, 98

o otk ™ Y a6 Sh 2Nk Y E Bnoh 3 ey HR4YBL

-1 NWR (j400 MHz, DNRQ 6] 6Gon@m) k- 8D 4nd.2. P HE, 1 1hiz.003(dH)= 8.92% Hs|,
.47 (m 4 H) 2.54 %) i L0150 337)?

.30 (d, J=7.1 Hz, 7(281+ﬁd Aé’féélé.)ra-ﬁo@sahﬂ)(%ﬁ ((83151)27 and 2.5
R 48

H

R ) pp
(334(3) 2.8 () 5.2 WH2.87 B, 487.8THz42 H) 3D88G « #.H)

o7 e R hins 1 457 8ra fha 5ok, Tals

9.8 525, I 578, (dy J=2.80 Hz, 1 H) 8.11 (s,
H)_AQOR1(C27 | HNMVR (400 Miz,_ DMSQ-d6) 8 ppm 130 (t

(HNMR (400 MEg QMSO3Y S@am24 am,) H) 2666 (qt 4

12 H 320 H) 30 ek 28 vy vl =7 ,
(m 1 H -.@?f%@} 4472 by Sl S0 5 71
(s, 1 H)_A4SEBORY Y 1) SR 400K 1DVECHYE) 5 ppm 1.28 |
3277 ltm H 3 06-(m 2 (o0 J1=7 07 b
-7. 28 |(M9BI637) 7 Hd\TM.% (4§0MH2;4‘1%}‘§S@rgdﬁppqy 287‘833 2] 256 (3 2 2@{)0
1 H |49 Code NVR
0 S T g R 6T PASEA S s O0e S L ER B 1
6 (s, 3 H 4.30 (d9.11(,1H)
AOSBIC3Z | "H NMR (400 MHz, DMSO-dg) & ppm 2.13 (s, 3 H) 2.21 (s, 3 H)
2.41 - 2.46 (m, 4 H) 2.69 (t, J=7.62 Hz, 2 H) 2.92 (t, J=7.62 Hz,
2 H) 3.02 - 3.08 (m, 4 H) 4.02 (s, 3 H) 6.65 (dd, J=8.41, 2.56 Hz,
1 H) 7.04 (d, J=8.78 Hz, 1 H) 7.07 (d, J=2.44 Hz, 1 H) 821 (s, 1
H) 8.47 (s, 1 H)
AS0BIC3Z 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.35 (s, 9 H) 2.78 (t,
J=7.68 Hz, 2 H) 2.94 (t, J=7.44 Hz, 2 H) 3.96 (s, 3 H) 7.17 - 7.26
(m, 3 H) 7.42 - 7.46 (m, 1 H) 8.27 (s, 1 H) 8.51 (s, 1 H) 12.77 (bs,

1H)

—\SPNEM#

Il
2
8
1
N
N
(o]

N~ N

ARroNGPR NGO
ol I A

ASIBIC3Z | 'H NMR (400 MHz, DMSO-ds) & ppm 2.76 (t, J=7.68 Hz, 2 H)
2.92 (t, J=7.74 Hz, 2 H) 4.11 (s, 3 H) 7.20 (dd, J=8.90 Hz, 2 H)
7.27 (ddd, J=7.44, 1.22 Hz, 1 H) 7.35 (dd, J=7.80, 1.60 Hz, 1 [)
7.40 (ddd, /=7.62, 1.71 Hz, 1 H) 7.45 (dd, J=8.78, 5.61 Hz, 2 H)
7.64 (d, J=7.07 Hz, 1 H) 8.24 (s, 1 H) 8.56 (s, 1 H) 12.78 (bs, 1
H)




J=7.13 Hz, 2 H) 7.37 (d, J=0.85 Hz, 2 H) 8.26 (t, J=1.28 Hz, 1 H)
8.45 (s, 1 H 9.29 (s, 1 H A98B1C2Z 'H NVR (400 MHz, DVBO46) 5 ppm
1.30 (t, J=7.07 Hz, 3 H 2.12 (s, 3 H 2.22 (s, 3 H 2.42 - 2.47 (m
4 H 2.80 (t, J=7.68 Hz, 2 H) 2.92 - 2397 (m 2 H 3.03 - 3.08 (m 4
H 4.14 (s, 3 H 4.28 (q, J=7.15 Hz, 1 H 6.67 (dd, J=8.29, 2.56 Hz,
1 H 7.01 (d, J=2.56 Hz, 1 H) 7.05 (d, J=8.78 Hz, 1 H) 8.30 (s, 1 H)
8.68 (s, 1 HCad9OB7(RZ 11-1 NVR (400 MEMROMEO d6) 8 ppm 1.25 (f]
J=7.13 Hz, 32t 07 He, 2. 89 (pm 2. 1) 2 05 -
3.01 (m 2 456‘91%&?%70 H MR ﬁ?ﬁﬂ}é 2‘31!*4)9%4@51(1%1“2?37@1%%2902(%2 737
- 7.41 (m 7. 41 045 ( = B B5
(s, 1 H B. 29 (s, 1 H) Zézlg GQF?)??H@N&{%l%)O%QS B ?}%Q;ﬂng%}g) ppm
1.29 (t, JE7.07 Hz, 3 (. 1H)

A51BSC3Z | 'H NMR (400 MHz, DMSO-ds) 8 ppm 2.22 (s, 3 H) 2.44 (m, 4
H) 2.71 (m, 2 H) 2.91 (m, 2 H) 3.13 (m, 4 H) 6.72 (dd, /= 8.5 and
3.0 Hz, 1 H) 7.18 (dd J= 8.5 and 3.0 Hz, 1 H) 7.36 (d, J= 3.0 Hz,
1 H) 8.26 (bs, 1 H) 8.65 (s, 1 H)

A118BIC3Z | TH NMR (400 MHz, DMSO-ds) & ppm 2.76 (t, J=7.62 Hz, 2 H)
2.96 (1, J=7.62 Hz, 2 H) 3.89 (s, 3 H) 4.21 (s, 3 H) 7.02 (d, J=8.78
Hz, 1 H) 7.15 (dd, /=8.66, 2.56 Hz, 1 H) 8.03 (s, 1 H) 8.37 (s, |
H) 8.48 (d, J=2.44 Hz, 1 H)

Example 1.3
8-lodo-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide
N -
)\ = [/l% N | =
/N"l\j 0 K —_— /N‘N/ NH,

A suspension of potassium  8-iodo-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-
h]quinazoline-3-carboxylate (394 mg, 1.0 mmol) in anhydrous dimethylformamide
(10 mL) was treated with N-ethyl-N',N'-diisopropy! carbodiimide hydrochloride
(EDCI) (287 mg, 1.5 mmol) and with ammonium 1H-1,2,3-benzotriazol-1-ate (304

10 mg, 2 mmol). The reaction was stirred at room temperature overnight. The reaction
was diluted with water and the resulting precipitate was collected by filtration to
afford the title compound (320 mg, 90 % yield).

"H NMR (400 MHz, DMSO-dg) 8 ppm 2.99 (m, 4 H) 4.25 (s, 3 H) 7.31 (s, | H) 7.51
(s, 1 H) 8.47 (s, 1 H).

15 By working according to the above method and using the suitable amine the following
compounds were prepared:
8-Amino-1-methyl-1H-pyrazolo[4,3-h|quinazoline-3-carboxamide
"H NMR (400 MHz, DMSO-ds) 8 ppm 2.68 and 2.90 (2 m, 4 H) 4.28 (s, 3 H) 6.50
(bs, 2 H) 7.32 (bs, 2 H) 8.15 (s, 1 H).



2.77 (m 2 H 3.06 (m 2 H 4.28 (q, J=7.07 Hz, 2 H 7.06-7.28 (m
15 H 7.28 - 7.38 (m 2 H) 8.33 (s, 1 H 858 (s, 1 H A 13B1C2Z 'H
NVR (400 MHz, DVBO-6/6) 8 ppm1.31 (t, j=7.07 Hz, 3 H 2.29 (s, 3 H
2.43 - 2.49 (m 2 H 2.55 - 2.60 (m 2 2.80 -2.88 (m 2 H) 2.94 -
3.00 (m 2 H 3.00 - 3.05 (m 2 H 4.15 (s, 3 H 4.29 (g, J=7.07 Hz,

2 6.13 I (1) mazon C 1
2 g')?, o Jsﬁo&’tﬂ-lftmylulid‘hhgd&ﬁlﬁ-}nﬁéz fd1a, 3-111360 5'§2‘3ma¥%°3‘§i'2%@1c2z%

NMR (400 NFENW@OdﬂﬂzBDM@m dsJépp(nt 27}5@ Z_H) BHR (B, H) 653711 H). 87 (m
500 5 14708 D Eatadelddnad Bl 2010 1 220 (g o
J=7.11 Hz, saodm—?nelﬂyl(midug HBO m,pyzaz'iﬂo[kla,h]quid)azamm carbdxydit acim 1 H)
7. 71(d5 /hl;%hy%gmm 1 H 0 (s, 1 H 9.12 (s, 1 H)

'H NMR (400 MHz, DMSO-ds) 8 ppm 2.75 (d, J= 4.63 Hz, 3 H) 2.90 (m, 2H) 3.03

(m, 2 H) 4.24 (s, 3 H) 6.14 (q, J= 4.63 Hz, 1 H)) 8.47 (s, 1 H).

Table X

Code NMR data

ASBICIZ "H NMR (400 MHz, DMSO-ds) 8 ppm 2.80 (m, 2 H) 2.98 (m, 2 H)
4.19 (s, 3 H) 6.17 (m, 1 H) 6.941 (m, 1 H) 6.96 (m, 1 H) 7.16 (m, 1
H) 7.25 (m, 2 H) 7.45 (m, 1 H) 7:52 (dd, /= 7.7 and 1.4 Hz, 1 H)
7.84 (dd, J= 7.7 and 1.4 Hz, 1 H) 8.36 (s, 1 H) 8.69 (s, 1 H) 9.66 (s,
1 H) 11.75 (s, 1 H)
A45B8CIZ | '"H NMR (400 MHz, DMSQ-ds) 8 ppm 2.87 (m, 2 H) 3.02 (m, 2 H)
7.10 (m, 1 H) 7.26 (bs, 1 H) 7.40 (m, 2 H) 7.52 (bs, 1 H) 8.31 (m, 1
H) 8.39 (s, 1 H) 8.48 (s, 1 H) 14.02 (s, 1 H)
A21BICI1Z | "H NMR (400 MHz, DMSO-ds) 8 ppm: 2.09(s, 3 H) 2.81 (m, 2 H)
2.99 (m, 2 H) 4.18 (s, 3 H) 7.10 (m, 1 H) 7.19 (m, 1 H) 7.25 (bs, 1
H) 7.46 (bs, 1 H) 7.49 (d, J= 7.7 Hz, 1 H) 7.80 (d, /= 7.7 Hz, 1 H)
8.37 (s, 1 H) 8.57 (bs, 1 H) 9.64 (bs, 1 H)
A35BICIZ | 'H NMR (400 MHz, DMSO-dg) 8 ppm 0.94 (d, /= 6.6 Hz, 6 H)
2.09 (m, 1 H) 2.25 (d, J= 7.3 Hz, 2 H) 2.81 (m, 2 H) 2.98 (m, 2 H)
4.16 (s, 3 H) 7.11 (m, 1 H) 7.23 (m, 1 H) 7.24 (bs, 1 H) 7.42 (d, J=
7.7 Hz, 1 H) 7.46 (bs, 1 H) 7.81 (d, J= 7.7 Hz, 1 H) 8.36 (s, 1 H)
8.46 (s, 1 H) 9.67 (bs, 1 H)
A37BICIZ | "HNMR (400 MHz, DMSO-ds) 8 ppm 2.80 (m, 2 H) 2.97 (m, 2 H)
3.88 (s, 3 H)4.18 (s, 3 H) 6.10 (m, 1 H) 6.89 (m, 1 H) 7.02 (m, 1 H)
7.15 (m, 1 H) 7.24 (m, 1 H) 7.25 (m, 1 H) 7.46 (m, 1 H) 7.52 (m, 1
H) 7.81 (m, 1 H) 8.36 (s, 1 H) 8.68 (s, 3 H) 9.56 (s, | H)




50 Example 7
- 8- (2- am nophenyl am no) - 4, 5- di hydr o- 1H pyr azol o[ 4, 3-

1- net hyl

Et hyl

h] qui nazol i ne- 3- car boxyl ate hydrochl oride salt (A7B1C2Z) )1, N N

HN-ro 1IN-NNH2 MC

1- net hyl

/NN O 50.85 g (1.83
-8-(2-(t-butoxycarbonyl am nophenyl am no) - 4, 5-

ol ) of ethyl

di hydr o- 1H pyr azol o[ 4, 3- h] qui nazol i ne- 3-car boxyl ate were dissolved in

50 nmL of d
added. The
solvent re
ether to g
VMHz, DMSO-
4 H 2.96

H 6.58 (m
H) 8.52 (s
1-met hyl -8

pyr azol o[ 4,

dé) 5 ppm

Chl @ Rmet

ve 0.70 g

m 2 H) 4.
1 H 6.7¢
1 H. Ex4

3-14qui naz

ane to whi ch 30 NL@RIde&dN i n di oxane were

ORI GIT v CHANMRHE0Q ¥ETzdDMSds)drppst 2R (g 8dDi X 4hindiddth

30U iad B ERY TG by o B3 it b
9 ABandbiztt RETAS(AIT92 o 3,021 B4 Lo

;,Jrfﬁr?g 1)) (d 723 oggqq9|H)l7' be) (bsz,'lgi% N (sll ?93 888'7?%3 A

1 2- (3- ﬁeth;k;butyrylanlno) phenyl am no] - 4, 5-di hydr o- 111

ollne 3-carboxylate (A35B1C27) To a sol utli

v
00
(m

of ethyl 1
pyr azol of 4,
0. 62 mol)
(25 nmL) un
di ssol ved

reaction n
(eluant: d
conmpound (

:

44% vi el d)

fﬁﬁﬁ@&ﬁ@
3- h] qui naz
and 20 DI P
er nitroge
n met hyl ey
xture was
chl or onet |

éHa‘ﬂMRo(léﬂ@ MR BMED-dt) §-pinh3.26 ¢s, BH) 2.46 - 2.52

o 15 270 P e Ay L S B AR 2 04 B g
:g—gﬁ?\gﬁ er Hb 301hsl OBIIGE(n(,OL 91761 rvL(s @ ﬁ?émm(kihl

doRdent: ?%Hédl Hﬂtl"’é?h (REX @helt %b? ﬁbr@’ Jor? 9§| IrI%cla
‘ﬁg%’@g&hﬁl% 138 1%13 ws@dsdﬁﬁg 849 ({19 ng the tit

Hz, 6 H 1l
H 2.84 (nm

ASIRICTZ)=]
2 H 2.9}

7 O NMR, (460 MH2 IDGSQnris) 8 pbin 2224s, Gckl) 247 - 2. 462
&M 152 ¢ A8 1z, 3 1) 2,998, =7.62 Hz, 2 1) 3.11 -
3.16 (m, 4 H) 3.93 - 4.05 (m, 2 H) 4.19 (s, 3 H) 6.76 (dd, J=9.02,
2.80 Hz, 1 H) 7.20 (d, J=8.54 Hz, 1 H) 7.30 (d, /=2.80 Hz, 1 H)
8.36 (s, 1 H) 8.71 (t, J=6.46 Hz, 1 H) 8.91 (s, 1 H)

A85BICI1Z

TH NMR (400 MHz, DMSO-dg) & ppm: 2.23 (s, 3 H) 2.46 (m, 4 H)
2.81(m, 2 H) 2.99 (m, 2 H) 3.02 (m, 4 H) 3.79 (s, 3 H) 4.27 (s, 3
H) 6.59 (dd, J= 8.9 and 2.9 Hz, 1 H) 6.92 (d J= 8.9, 1 H) 7.26 (bs,
1 H) 7.46 (bs, 1 H) 7.73 (d, J= 2.9 Hz, 1 H) 8.07 (s, 1 H) 8.39 (s, 1
H)

A85B1C4Z

TH NMR (400 MHz, DMSO-ds) 8 ppm 2.35 (m, 3 H) 2.62 (m, 4
H) 2.75 (d, J=4.76 Hz, 3 H) 2.81 (t, J=7.62 Hz, 2 H) 2.99 (t,
J=7.74 Hz, 2 H) 3.06 (m, 4 H) 3.79 (s, 3 H) 4.27 (s, 3 H) 6.61 (dd,
J=8.84, 2.87 Hz, 1 H) 6.93 (d, J=8.90 Hz, 1 H) 7.73 (d, J=2.80
Hz, 1 H) 8.07 (m, 1 H) 8.09 (s, 1 H) 8.39 (s, 1 H)

A39BI1C4Z

TH NMR (400 MHz, DMSO-ds) 8 ppm: 2.29 (s, 3 H) 2.45 (m, 4 H)
2.75 (d, J=4.76 Hz, 3 H) 2.85 (1, J= 7.8 Hz, 2 H) 3.00 (t, /= 7.8
Hz, 2 H) 3.41 (m, 4 H) 4.33 (s, 3 H) 6.60 (dd, J= 9.2 and 2.3 Hz, 1
H) 7.85 (d, J= 9.2 Hz, 1 H) 8.10 (m, 1H) 8.32 (d, J= 2.3 Hz, ] H)
8.51 (s, 1 H)




4.30 (q, J=7.12 Hz, 1 H 7.21 (m 1 H 7.23 (in, 1 H 7.43 (d, J 7 .7
Hz, | H 7.80 (d, J=7.7 Hz, 1 H 8.37 (s, 1 H 8.47 (bs, 1 H 9.68
(bs, 1 H. By working according to the above nethod, after preparing
the acyl chloride fromthe correspondi rgg carboxylic acid, the

foll owi ng conpounds were prepared: 5 Table VI Code NVR data A21B1C2Z
"H NMR (400 M—lz, DMVBO-d6) 8 ppm 1.30 (t, J=7.07 Hz, 3 H 2.07 (s, 3
H 2.83 (nf Z@J32-9% (m Z H 4.18 (s, deﬁazs(q J=7.07 Hz,” 4| H
7.09 (m 1lH 717 (iln, 1 H 7 48 (d, J=7 1 H 7 77 (d I=17.7
Hz, | H) 8| 478RK1Z1 [/ HNMWB (6% MHz, @M@O@@stn 21235, AEBRHGA, 4'H) NVR

400 MHz, DMBO-d6) 5 J Y/ 5
Em 2 H 297 (m)z Hjap@](ésﬁ(&%ﬁz %*%’22%(‘2 %84215 é“%‘i“g (El;“i{)zg
(1q,46J;Z7. 15; gz 717?)( ;81:115 (6,8 H) 6td6 (Bs,22H] m%J(ddt-l)J—gng@ :(stlingngggB ]

: : q S,
T 082 (bb, 1 1) ASrELET 4151 RS og-TeR HONBOARS 55 Bbm 1. 9o
(t, 1--- 7} 3~ H) ) ( 420
(s 31 430 (a0 oYk (0 M DV eld Bop 2 05 B263 (90
(m 1 H 7016 (m 1 HR.78.(23/€¥hY6 HzH) HJ.25B (trd=7162H)1z,72 80 2(97n(t, JETH2
8.38 (s, 1 8.70 ($,.,.| 6 ' 4 ,
DVEO- 5216) 8 E?om 1. 32( ﬁz%@?%Eiﬂéﬁ)éﬂ%ﬁﬁg&ﬁmar@@@f%ﬁ% H)
g Sé ES i E)l) 471- ig qu .74 .10/) #53 (4, H9@H25(2m1() 8105'1’)q|,_|)6-=473.878£§m(111);|)|_|)

m . l m . m
8.37 (s, 1 H 8.72 (%22@)”@96@7‘%5”}141 H 11.78 (s, 1 H A23B1C2Z | H
NVR (400 N dao) ; ; n H)
1,98 (n, 1105 38 (ho1T) SobE o S B 2 Y 8 f D
3.99 (s, 3 H 4.10 ($2.72 (i) 4 H)2D7((s, 3 B) )2 4m29 H) §,21Js; 37HDT. 8614, 3 F)HH)
4.52 (m 1 7.09 (m - 1. 8. .26, (
8.58,(8. 70 (H)s 1 H)( 4§é ("H)sa” ébgﬁé(‘?‘%ﬂﬁgé%&e %63455 %&%&fé@zz
11-1 NMR (]400 MHz, Dwacj)qus)(d&:gpmfﬂz 321)(7t99(§=1ﬂ)@78 tZ1H H 1.82 (Im
2 H 1.98|(m 1 H 2[28 (m 1 H) 2. 74 (m 2 H) 287 (m
2 H 3.99 [(AS9BICGH. 4 EI@WR (iooré/lﬂz, Wfé%de)sﬁ H)mz 2Jds,(3H) 3521mo? Hy, 1
H 4.52 (m 1 H 7.09 7 1 H)
A R 25731((19] 6H9 ?Hz)%(s”& A% D ud-Phy 23738 Sne2
Hz, 2 H) 3. 17(m,4H)380(s 3 H) 4.15 (s, 3 H) 6.49 (dd, J=8.78,
2.56 Hz, 1 H) 6.63 (d, J=2.56 Hz, 1 H) 7.65 (d, J=8.78 Hz, 1 H)
7.99 (s, 1 H) 8.05 (q, J=4.67 Hz, 1 H) 8.28 (s, 1 H) 8.77 (s, 1 H)
A89BICIZ | 'H NMR (400 MHz, DMSO-ds) & ppm 2.31 (bs, 3 H) 2.54 - 2.62
(m, 4 H) 2.78 (¢, J= 7.68 Hz, 2 H) 2.94 - 3.00 (m, 2 H) 3.12 - 3.19
(m, 4 H) 3.82 (s, 3 H) 4.23 (s, 3 H) 6.51 (dd, J 8.72, 2.50 Hz, 1 H)
6.65 (d, J= 2.44 Hz, 1 H) 7.24 (bs, 1 H) 7.44 (s, 1 H) 7.66 (d, J=
8.78 Hz, 1 H) 8.01 (s, 1 H) 8.30 (s, 1 H)
A49BICIZ |'H NMR (400 MHz, DMSO-ds) & ppm 2.83 (t, J= 7.74 Hz, 2 H)

2.96 - 3.02 (m, 2 H) 4.24 (s, 3 H) 7.26 (br s, 1 H) 7.36 (d, J= 1.10
Hz, 1 H) 7.46 (bs, 1 H) 8.29 (dd, J= 1.59, 0.98 Hz, 1 H) 8.44 (s, ]
H) 9.26 (s, 1 H)




Exampl e 9

Et hyl

8-(2-(trifluoronethoxyphenyl am no) -4, 5-di hydro-111-pyrazol o[4,3- 5

h] qui nazol i ne- 3- ear boxyl ate (A45B8C22)

Et hyl

1-trityl-8-(2-(trifluoronethoxyphenyl agpno) -4, 5-di hydro-1H pyrazol o[ 4
, 3- h] qui nazol i ne-3-carboxylate (140 ng, 0.21 mml) in DCM (10 ni)

was treated with 10 trifluoroacetic acid (1 nlL).
5 stdddeed at room tenperature NMR dathour and th

The residue was redissolved in dichloro

m Xt ure wa
renmoved in

The resulting
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H) 3:26](bgy il HZ039 ne48(may Bp& 99 &d,g=2.20 01z H)@.439
n of _ethanol and 20 nL of NH4OH 30%
fal i s

a closed b
resi due r¢g
organic | g
was purifi
di chl or ong

OkAJERC1ZNe
di ssol ved

yer was dr
ed by flash
t hane/ net h

SRR (40P ONSOLAN @ Ahealsd 0. 77y eo2 H)hos |
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@d e 7. 24 s OH BN Gl dddfdizd H)ThEs Gsubiél) |Br2(9d

(5 DTS ARVPRA 1| B 0986 (Pt

yield) of t

title conp

(m 1 H 1
2.

(m 2 H
(m 2 H 7
By wor ki nd

: |Tabl e VI

AUN@B1C14
61 (m 1
95 (m 2
.33 (m 1

according|to

VNRI\(MQQéLWMH:D"IB@SO@&) 8 ﬁleSéQEz {m.68L HE) 2 H)A

L TP 28T oo i £ BT s BT ek

CodE HNRR2 datl )ABHBICER. 1HA, INNF.46160]1 Kz,

N B Pt o 4

S AR
:J,Bo gt”lf 7172‘912 72 12)’33 @ms ?Hj*)s 82.(33 Hym.sd(sH HZ 44%5
N Wy e O R L R EL I N o
o 44 82, (1 7537, Rs38 1 1 THo &, 058 05 1z11'H)
7.18 (dd, J=8.66, 2.44 Hz, 1 H) 820 - 823 (m, 1 H) 823 (s, 1 H)
8.39 (d, J=2.44 Hz, 1 H) 8.46 (s, 1 H)

A85B1C8Z

'H NMR (400 MHz, DMSO-ds) 6 ppm 2.23 (s, 3 H) 2.43 - 2.49
(m, 4 H) 2.77 - 2.85 (m, 2 H) 2.96 - 3.00 (m, 2 H) 3.01 - 3.04 (m, 4
H) 4.28 (s, 3 H) 4.34 (d, J=6.22 Hz, 2 H) 6.48 (dd, J=8.35, 2.38 Hz,
1 H) 6.57 (d, /=2.32 Hz, 1 H) 6.60 (dd, /=8.90, 2.93 Hz, 1 H) 6.92
(d, /=8.78 Hz, 1 H) 7.09 (d, J/=8.41 Hz, 1 H) 7.72 (d, J=2.80 Hz, 1

-

1 H 8§

i'nddl at 65C under stirring for 12 R i

;3‘ 08 064”{ g% He, 5&*)@ 3@8(‘?(&) 3 32|)(S ? @27@%1((1,1#1&)787:

e sol vent
nd

70

p- IQ-PMRbGHS}IMHanDMﬂO B énpimanki oft- =t Byl 3 Hgyr a

he
uct

he
5
80
23
15

H) 8.08 (s, 1 H) 8.20 (t, /~6.10 Hz, 1 H) 8.40 (s, 1 H)

Example 14

8-lodo-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide



A7B1ClZ I FI NWR (400 MHz, DVMsO-d6) 8 ppm2.79 (m 4 H) 2.97 (m 2 H)
4.16 (s, 3 H 4.85 (bs, 2 H 6.58(m 1H 6.75 (m 1 H 6.90 (it, 1
H 7.23 (bs, 1 H 7.34 (m 1 H 7.44 (bs, 1 H 8.31 (s, 1 H 8.49 (s,
1 H 54 Exagpl e 11

1-met hyl - 8- (2-trifl uoromet hoxy-4-bronmophenyl am nol - 4, 5- di hydro-111-
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boxyl at e (384Cq¢g 1| nmol ) was suspendecNMthiwlydrous et hanol (10 m.)

nolacca

and treate 5 MM-—selu e+ SSium-h ol
(606 - G MO ol T SR Lo VST G0 ar s o 28aitEs gD
preci pitatje was col | e 1) bl dot i i nd
(323 g, 2% viel d) gghgﬂﬁi t)2d9 (IEn?t2 2508 I'P(Iﬂ 4’1@)8'7?(151, ! i—l??‘cl(?r(H-PlJ!

H) 7.22 (bs, 1 H) 7.29 (m, 1 H) 7.49 (bs, 1 H) 7.61 (bs, 1 H) 8.31
(bs, 1 H) 8.36 (s, 1 H) 13.94 (bs, 1 H)

Example 15
15 8-TIodo-1-(2-fluoroethyl)-4,5-dihydro-1H-pyrazolo][4,3-h]quinazoline-3-
carboxamide
N7 N~
| o l 0
|/]*‘N = I/j\\N @
A ” N-N  NH

” |
F
A mixture of 8-iodo-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (104
mg, 0.3 mmol) in THF (3 mL) was treated with triphenylphosphine supported on resin
20 (0.4 g, 3 mmol/g, 1.2 mmol), di-+-butylazadicarboxylate (276 mg, 1.2 mmol), 2-



10 1H NVR (400 MHz, DMBO-d6) 5 ppm2.79 (m 2 H) 2.96 (m 2 H 4.10

(s,

3 H 8.

34 (s,

1 H.

By working according to the above nethod t

foll ow ng conpounds were prepared: potassium
8-iodo-1I - tr|ty1 4, 5-di hydr o- | H pyrazol @4, 3- h] qui nazol i ne- 3-
carboxylate 15 'H NWR (400 M4z, DVMSO-d6) 5 Ppm 2.66 (m 2 H) 3.04 (m

2 H 7. 15- fudRethtold 970 hi®e12 0. 1 gomol) Fr;1 P &% WRperature. The resine was

8-amno-1-trityl-4,5-dih

dr o- 1Hp razol o[ 4, 3- h] qui nazol i ne- 3-

he

car boxyl at éiltered off and the solution was comqn’pmpd (Q[@galﬂypglonmm@@yl ghengave. 54

(H)m_ got assI7gﬂag(aﬁth@mlé)coﬂlp%8n4(*%5%%1&')1) 207.12-7.18 (m 15 H) 8.57 (s, 1
8- art;‘l noI | - : ﬁWR{m%fgzmmﬁﬁppwmmm[Zngﬂ @mlzrﬁ)émﬁgﬁg, Iglj)zé% ,
carlr box a m m
H 4. 10° (s? MyRS PB‘S%WB’TSSF%%@ 1%)%43(“ gé)Table | X Code NMR
Iqbatg 321(51%?%@1%“@&% Mzhe ?B%??l@ho? a‘lzlbﬁnhﬁnlg} tl%es sult%bi'e') algo%z tﬁén 2
. m m

J= 7.7 He, fol Omngwogwoe@ﬁsmeﬁemevarpﬁ 1H 826 (s, 1H) 8 48 (bs 1 H)
9.73 (bS, Fabk 435B1C3Z ' H NVR (400 Mz, DVBO-d6) 5 pme 94 (d,
Jo--- 6.6 Hz., 6 H 2.09 (m 1H 2.25(d, J= 7.3 H, 2 H 2.72 (m 2
H 2.93 (n} 2 Gpdet. 06](s, 3 H) 7.08 (m NMRd#a23 (m 1 H) 7.40 (d,
J= 7.7 Hz, 784 {¢—3=F 7tz 1 H 8 26 (5 1 1 8 32 (hs 1l
0. 75 (b AB7a1ch o TR RV o DNRD TN BORde? Bgh 35997 7] 2
l':')D é- 3‘71 Em i l':')D g-gg ﬂ§453’(h‘) 14{)19 s(ﬁn %8@@@1(@?4%@, ﬁﬁgel?.%”} i
H 8.27 (d 1H 8.58 E@ 11:4)?4)29913961 57401(11111)211)2715) t(ssl Hmﬁ(mamﬁsz
"H NVR (400 MHz, DMVBO 7 2.92 (m 2 H 4.05]|(s,
3 H 6.(17 (m 1 H 6. ﬁ@%&n@%@(@g}é‘ (bd, H)H) 7. 150, (m T)H) 7.2(2
(1m 18%87.5&113@1239 B*PH'NM-R (400 M)lqzznl)&?scws)laﬁprﬂimgg J%éﬁ‘ll}& BEH)( gb
Ve VB8] 5 pom 2] 538 (i, TH) y95aing3 Hick6Gmy ! B) 285 (e 14D e
(Hizn,12H)H) 72-835(&? ? H)Héﬁs‘! (Gmlkﬁ)’r&mogm@m??sg)mfh}ﬁs%%((sd} Hi‘)9'065-84
(s, 1 H ApSBEC3Z * H \(VRIHzloo Mz, DI\/BOdG) 8 ppm2.74 (m 2 H) 2.&39
3(3rn5 2( AT ‘ ‘ ] 828~ b3 %1)
me 2.42(2)4( s, 33H) ' 2.64’;‘H§ 019841t D). 3?26 (o 1 a) B39Zm91 HOM, 6£2(n|1‘|)l &) 330(m
5.5 and a0 koo 1y oad e d5 anal B4 G Tt G hasct) 128gmg] 65 (s,
1 H 7.25 (bs, 1 H) 7.39 (m, 2 H) 7.42 (bs, 1 H) 7.87 (m, 1 H) 8.38 (s, 1

H) 9.03 (s, 1 H)

ASIB2CIZ | 'H NMR (400 MHz, DMSO-ds) 8 ppm 2.42 (s, 3 H) 2.68 (m, 4 H)

2.82 (m, 2 H) 2.99 (m, 2 H) 3.22 (m, 4 H) 4.54 (m, 1 H) 4.66 (m, 1

H) 4.83 (m, 1 H) 4.90 (m, 1 H) 6.83 (m, 1 H) 7.20 (m, 1 H) 7.25

(m, 1 H) 7.29 (bs, 1 H) 7.43 (bs, 1 H) 8.36 (s, 1 H) 8.99 (s, 1 H)

ASIB7C1Z 'H NMR (400 MHz, DMSQ-ds) 8 ppm 1.15 (¢, 3 H) 2.42 (s, 3 H)

2.64 (m, 4 H) 2.82 (m, 2 H) 2.97 (m, 2 H) 3.22 (m, 4 H) 4.54 (¢, 2

H) 6.86 (m, 1 H) 7.22 (m, 1 H) 7.25 (m, 1 H) 7.28 (bs, 1 H) 7.38

(bs, 1 H) 8.35 (s, 1 H) 8.98 (s, 1 H)




ata A85B1C3Z 'H NMR (400 MHz, DMBO d6) 8 ppm 2.22 (s, 3

d
H 2.46 (m 4H 2.72 (m 2H 2.93(m 2H 3.00 (m 4H 3.79 (s, 3
H 4.15 (s, 3 H 6.56 (dd, J= 8.9 and 2.7 Hz, 1 H 6.90 (d J=8.9, 1
H 7.81 (d, J= 2.7 Hz, 1 H 8.30 (bs, 1,H 8.55 (s, 1 H A48BI1C3Z 'H
NVR (400 MHz, DMBO-d6) 5 ppm2.22 (m 3 H) 2.42 - 2.49 (m 4 H) 2.60
(br s, 2 H 2.87 (t, .7=7.87 Hz, 2 H 3.08 (br s, 4 H 4.04 (s, 3 H
6.76 (br sf— T Hpgb-87[(br 5, I F) 7. 49 \mMR dail L 1) 8.02 (br s, |1
H 8.57 (br_s. 1 H A90BIC3Z 11-1 NVR (400 MHz. DVBO46) 8 ppm 2. 24
Em g L)i) g.ﬁmm?lzgﬁ "H NBER((#0 MBI-Eig DM 8G-ds pﬁmH)s:BEr@,as Bn2.79 (), 24]. 03
S, . - . . I S . ,
A49B1C3Z | HNVR (400 Mﬁ) %ﬁéﬁ) %ﬁﬁgna yﬁg%&%ﬁg?g@g il Fﬁ) gt
4.16 (s, 3 7.35 (m ,. HLosln83 w7 ) 388 (ss, 21)H
9.11 (s, 1 I|:I)I) A98Blg332(rla’l W&%&%ﬁ%g%ﬁ%’%@oﬁn%(ﬂ% )2?13(( s,2 3)I)H)
2.21 (s, 3 H 2.41 - 2746 (a3 HA3HP (216 §45 (sgLH) 8251 | D) 2.92 (It,
J=7.62 Hz, T3, Q8L 402 S
2.56 Hz, 1;H§; iﬁ%ig?(d TRV {400 MHz, QSO & iotils3 G ¢ H 8. 21
(5 81 278 (1) J=7] o (e e oy P la.
s, : NE , . = s,
3H 7.17 | 7.26 (m 3%«7%-4@%‘{?71{%6-5% 65 (ojy 18!?)2377{_%?-82%1%)5‘%7(3,
1 12. 77| (bs, 1H) ABLBECBZ hH 6600 Az, 1HSOEE) 484 PRl &o(lt ,
./5)7.68 Hz,(2 H) ;?92 t J=7I.H7’41 Eggg ;) 4, 1% (s, 3)@?4?@2710% C?ﬁo(
.7=8.90 Hz|, 2 H) 7.27|(Mad™9352.9841z, 1 DT .33Ad, FXG2 Hz, 35062 - Dr(ng(,
1.60 Hz, 4 H) 7.40 (ddgynd=k . . qdd, J=8.78, §.61
Hz, 2 H 7.64 (d, J=7 gWJHTz‘_j,76 ?’21%(4’@3%‘?'7*?35‘?@1%@33?%@??, 1 H -12.78
(bs, 1 H 58 Code NVR data A49B8C3Z 1F1 NWVR (400 Mz, DVBO- d6) 8
ppm2.73 (m 2 H 2.90 (m 2 H 7.23 H 7.28 (m 1 H) 8.28 (bs,
1 H 8.52 (s, 1 H 8.77 (bs, 1 H 111 NVR (400 MHz, DVSO- d6)
S5 ppm 2. 228{@-racdtytphedyH4mind]-14n&hyR4,3-Hi AHDyrdz88 (43| gdi lhel 3
¢ PP 2 204G it o d o
Hz, 1 H% 73-gprhoyamifle (A281(47) 1 H) 8.26 (bs, 1 H) 8.65 (s, 1 H)

© -
N™° NH N o
Mo ? ’ Q HNJ\N/ Z

I” N7 Y - 4
4 - - NH
/N'-'N NH, *@ /N N 2

Palladium acetate Pd(QAc); (20 mg, 0.09 mmol), (1)-BINAP (55 mg, 0.09 mmol) and
dimethylformamide (5 mL) were charged in a round-bottom flask flushed with argon.
The flask was evacuated and backfilled with argon. The mixture was stirred under
10 argon for 30 minutes and added to a mixture of 2-acetylaniline (0.162 ml, 1.35 mmol),
8-iodo-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (319 mg,
0.9 mmol), potassium carbonate (1.24 g, 9 mmol) in dimethylformamide (10 mL).
The resulting mixture was stirred at 80°C for 4 hours under argon. After cooling to
room temperature, the reaction mixture was filtered on a pad of celite. The solvent
15  was concentrated, the crude solid was purified by flash chromatography on silica gel
(eluant: DCM/EtOH 90/10) to afford 153 mg (47% yield) of the title compound.
TH NMR (400 MHz, DMSO-ds) § ppm 2.69 (s, 3 H) 2.87 (t, /=7.68 Hz, 2 H) 3.02 (t,
J=7.68 Hz,, 2 H) 4.36 (s, 3 H) 7.10 (ddd, /=8.08, 7.10, 1.16 Hz, 1 H) 7.28 (s, 1 H)



Al 18B1C3Z 'H NWR (400 MHz, DVBO-d6) 8 ppm 2.76 (t, J=7.62 Hz, 2 H)
2.96 (t, J=7.62 Hz, 2 H 3.89 (s, 3 H 4.21 (s, 3 H 7.02 (d, J=8.78
Hz, 1 H 7.15 (dd, J=8.66, 2.56 Hz, 1 H 8.03 (s, 1 H 8.37 (s, 1 H
8.48 (d, J=2.44 Hz, 1 H) Exam | e 13 66

8-10do- | -met hyl-4, 5-di hydro-1H pyrazol o[ 4, 3-111qui nazol i ne- 3- car boxam

i de A S#%@G{st Hgmfs (@&H FSgham 19, 146 Hz lH)808 (dd, J=7.99, 1.52 Hz, 1 H)
8-i 0do- 1- net di hydro-1Hp grazo

h] qui nazol Bﬁ@(@ld&&a&@ﬁaﬁ@ 3028 Hg, 1 1) & ﬁhfﬁ ¥ H)n anhydr ous

B e

amoni um 1pkepar2d:3- benzotri azol -1-ate (304 10 ng, 2 mmol ). The
reaction b@;{]ﬁ ed at roomtenperature overnight. The reaction was
di | uted®wi t A and the resulting precipitate was collected by
filtration[to abiiord fthe title conmpound 8304, 90 %yield). 11-/1
NVR (400 Mdz,_DMBSO-Q16) 8 ppm?2 99 (m A H) 4 25 (s 3 H) 7 31 (sl 1
H 7.51 (s|ABI§1A. 47/ (14 NMR00 VEIRPMEsypRre Shlditty 7178 Had Rbove
et hod and using the rylhabler A% kS8 0L b i GRRYTEF (T
8- Am no- 1-jmet hyl - 1H py 77 ¢bso [l 4)F-7Bf (g A iH)Z8Y () & -EBy- & BY (v 2eki) 10e0Z] (sl (NVR
(400 MHz, DVBO46) 8 pp .68 and 2.90 (2 m 4 H 4.28 (s, 3 H 6.550
(bs, 2 H) [7.32 (bs, 2 8.15 (s, 1 H. 59 _
8-i odo- | -trAimele d FHWMR§%@MPEZMM% SWbllg#'er@Z(g'H%%zeQrﬂgpxam
de | HNVR (400 MHz, DMBO-d6) 2.76 (m H) 63
(s, 1 H 7.08-7.30 (m3D% (Wﬁ?ﬂmﬁz(%H)iZH)(s 8 1. 75(s, HB+5’25730 (bs, -

C acid 5 et iyl am de LA RRA A0 WL S OhB- ) Z@éﬂmi 7

4.63 Hz, 3 H 2.90 (m HIBHIGmOBHOMSIZm)HY928(( SH)3 H) 6. 14 (q J=

463 HZ, 1 AY QA?( Tahlae ¥ Cnonda N NNR
(400 Mz, [DMSBEY- 5 W@d‘“{wf@ W@@’@ﬁmmz’f 3 (543 19 %4 (m3 4
6.17 (n, 1 6. 941 1 1 2
H) 7.22 (n,H)l H) 7:5(2TH)éslzﬂ)J(s@ﬁgzéggm 213%362 ﬁ‘“(ﬂlﬁ?’w dﬁgﬁf(_wj
and 1.4 Hg, 1 H 8.36 m,,llﬂ)m)‘)%mng()éO@mH)l I@SBS (rs,,llil)léiﬁlidd 75 |(s,
1 H A45B8C1Z

9.2 and 2.5 Hz, 1 H) 7.33 (bs, 1 H) 7.50 (bs, 1 H) 7.88 (bd, J=
9.2 Hz, 1 H) 8.33 (d, 2.5 Hz, 1 H) 8.53 (s, | H) 12.13 (s, 1 H)
A40B2C1Z | 'H NMR (400 MHz, DMSO-ds) 8 ppm 2.23 (s, 3 H) 2.46 (m, 4
H) 2.52 (s, 3 H) 2.82 (m, 2 H) 2.93 (m, 4 H) 3.01 (m, 2 H) 4.66
(m, 1 H) 4.78 (m, 1 H) 491 (m, 1 H) 4.97 (m, 1 H) 7.01 (d, J=
8.0 Hz, 1 H) 7.31 (bs, 1 H) 7.42 (1, J= 8.0 Hz, 1 H) 7.47 (bs, 1 H)
7.53 (d, J= 8.0 Hz, 1 H) 8.37 (s, 1 H) 9.01 (s, 1 H)

A2B2C1Z "H NMR (400 MHz, DMSO-ds) 8 ppm 2.68 (s, 3 H) 2.87 (m, 2
H) 3.02 (m, 2 H) 4.88 (m, 1 H) 4.99 (m, 1 H) 5.08 (m, 1 H) 5.13
(m, 1 H) 7.10 (m, 1 H) 7.33 (bs, 1 H) 7.50 (bs, 1 H) 7.65 (m, 1
H) 8.07 (dd, J= 8.05 and 1.5 Hz, 1 H) 8.51 (s, 1 H) 8.62 (dd, J=
8.54 and 0.9 Hz, 1 H) 11.54 (s, 1 H)
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M 24214, /375 Bes? Hy 306 (m, %ﬂ)(3§9 I4|)H)66 (“esd
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NI g VSRS Sor 26 1 B 325 %

2 H) 2.99 (t, J= 7.68 Hz 2 H) 3.75 (m, 1 H) 4.24 (s, 3 H) 7.25
(bs, 1 H) 7.46 (bs, 1 H) 7.88 (m, 2 H) 8.13 (d, /= 8.54 Hz, 1 H)
8.31 (d, J=7.68 Hz, 1 H)8.44 (s, 1 H) 9.25 (s, 1 H)

A42B1C1Z

"H NMR (400 MHz, DMSO-dg) 8 ppm 1.70 (m, 2 H) 1.91 (m, 2
H) 2.50 (s, 3 H) 2.84 (t, J= 7.80 Hz, 1 H) 3.01 (t, /= 7.80 Hz, 2
H) 3.88 (m, 1 H) 3.94 (s, 3 H) 4.32 (s, 3 H) 7.26 (bs, 1 H) 7.46
(bs, 1 H) 7.52 (m, 2 H) 8.20 (m, 1 H) 8.25 (m, 1 H) 8.45 (s, 1 H)
9.22 (s, IH)

Z'H 1\1&\414@4((0&/1}1& BMSD-FD & bpm 228.(6,83 H3 2.45 (), 42.
, 2 H 311

H) 207 (B, §Hb+2,213(bsH)3 18541 @82 H) 384 16k ﬁlodellel\/R




A48BIC1Z | F1 NVR (400 MHz, DVBO-d6) 8 ppm 2.23 (s,
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1 H 7.51 (d, J= 8.6
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2.68 (18, 2H1) 8789284 (mJ2R)) mzm,,#ﬂ.ém)ﬂzga&g 299, (1,1

o ghE S st illoledy PSR B g,

s ,H)J7 ob. &9, J48.98 2Ha, Hﬂ, 1H) 8.284b€ S, llH}-f)’ 9.8,

Ay 0 ra 100 740 . SESB LR & iy 1T f

8‘9‘8(&11:3})6@7(3 15[@)HZ 1H 7.27 (br. s., 1H
J=2 56 Hz, 1 H) 8 46 (s

51 CSBBEETZNVR

, J=7.72 Hz|

(m 2 H 4
=2.44 Hz, 1

(dd, J=8. 66|
. J=2. 44 H|

(HlNMIM@O mcmraysosdapﬁmpmm {278 (7 Hy 2.0z,

352 b ZHBp6 e 3 E0lag o5 a3y 705 Uy B g
}a)H77G3(xﬁpll HI78.1186r. kiz 1 Hbslﬁ)s (%, 108) 849 (dﬁzgg

H 8.20 - 3(m 1 H 8.23 (s,
, 1 H A8SBIC82

All6BICl1Z

"H NMR (400 MHz, DMSO-ds) & ppm 2.04 (s, 3 H) 2.22 (s, 3 H)
245 (br. 5., 4 H) 2.78 - 2.85 (m, 2 H) 2.95 - 3.03 (m, 2 H) 3.05 -
3.12 (m, 4 H) 4.19 (s, 3 H) 6.70 (dd, J=8.72, 2.74 Hz, 1 H) 7.22 (d,
J=9.02 Hz, 1 H) 7.25 (br. s., 1 H) 7.34 (d, J=2.80 Hz, 1 H) 7.45
(br. 5., 1 H) 8.35 (s, 1 H) 8.46 (s, 1 H) 9.50 (s, 1 H)

HWR#%M%Z wﬁp—mmmm @WRZ HD8 3z,

- AC‘?-

lode
21

C1z

FAEE IR




11-1 NWMR (400 MHz, DMSO- d6) 5 ppnR.23 (s, 3 H 2.43 - 2.49 (m 4 H)
2.77 - 2.85 (m 2 H 2.96 -3.00 (m 2 H 3.01 - 3.04 (m 4 H 4.28
(s, 3 H 4.34 (d, .7=6.22 Hz, 2 H 6.48 (dd, J=8.35, 2.38 Hz, 1 H
6.57 (d, j=2.32 Hz, 1 H 6.60 (dd, .7=8,90, 2.93 Hz, 1 H 6.92 (d,
.7=8.78 Hz, 1 H) 7.09 (d, J=8.41 Hz, 1°H) 7.72 (d, .7=2.80 Hz, 1 H)
8.08 (s, 1 H 8.20 (t, J=6.10 Hz, 1 H 8.40 (s, 1 H Exanple 14

8-1 odo- 4, 5rdi h?g&o- ITHfpyTrazoi of 4, 3= N quil Rg4RI.fI€- 3- car boxam de 63
8- Todo- 1-tfrityl-4, 5-d{ hydro-1H pyrazol o[ 4, 3- h] qui nazol i ne- 3- car boxam

de (291 NP -H-o~RE 0 — i+ht i fFHyareacet i c
201 4 (0. B T OBIRAZ, LU (i VA DRSO 061 § P 2mt5 1 28 Peng b ai i e
for 1 hourl DCM (40 nijs was Dopdded (ﬁa,ngH)hem(sg@mi)m.m?sgﬂyasssmm
wi th satur@ated sol ution of "sodi um hydrogen car bonat e, en " wth

brine, driled over sod|dm Eul3tHe, 4D TedncetR matldd) 7.3h6@. FaffeHzd HY

was purifiled by flash 0 r Iy e el uant: DCM Et DH
90/10) to jafford 143 T?:l'agf q?ﬁgﬁt ??}?éﬁgg%oﬁ n%é’o( %Hl’ﬂi el d).

NVR (400 MHx120BVSCZA6) "HB NMR(20008 HArDMS B4)s)35 Béim (219 22.8Y (1, 27H)(387 L
7.58 1 , 1 8. 44 1 14. 25 o1 Kj rdjn
tHZ) this g?lod, tH)he f pf% é\sﬂ)r?gg{%ﬁﬂ%lﬁﬁ’i‘dﬁés‘t-ﬁ&%ﬁ@-%bk%ﬁ%e )
NVR data AS1B8Cl1Z | H NWR 95‘}@.@3&4’%1 [_@I\@@_dﬁjg (%qup_}l)m 76?27(12?1,2{43505113?0@[_71)2 45
m : m :

7

(

(m 4 H 284(m 2 H|{2.99 (m 2;{))3.17( 17
(m 1 H 7.22 (bs, 1 H-27-2900m 5 H)BP6Ts,AH DB (s11 Hy 7.61 (bs, 1
8.31 (bs, S

158-1o0do- 1- (2-fl LIOI’ oet ,hyl )-4, 5- di hydr o: 1H pyrazol 014, 3- hl qui nazol i ne-
3- car boxafhrdetablel bEISw shodv mhex dnalicef HPLC/Mass data for some representative

8-i 0do- 4, 5-di hydr o-.1Hpyr azol o[ 4, 3- h] qui nazol i ne- 3- car boxam de (104
nmy, 0.3 r n?‘PS’FI)OXP‘i'?OﬁJQE ‘%‘“’%5‘ was treated with triphenyl phosphine
supported paplegyyn 20(0.4 g, 3 mmolUg, 1.2 mol),
di -t-butyl azadi carboxylate (276 ng 1.2 popl) 2-

Code M+H RT METHOD
A3BIC1Z | 389.13 2.2 4
A4BICI1Z | 33516 2.0 4
AS5SBIC1Z | 339.14 2.0 4
A6BICIZ | 351.16 1.5 4
A9BIC1Z | 42517 2.7 4




64 fluoroethanole (70 mcroL, 1.2 nmol) for
The resine was filtered off and the solution was concentr at ed.

Crystallization from diethyl

(62% vyield).

3.05(m 2 H 4.86 (m 1 H 4.96 5m 2 H 505 (m 1 H 7.36 (s,

1 h at

roomtenperature.

et her gave 74 ng of the title conpound

| HNVR (400 MHz, 7pMBO-d6) 8 ppm 2.92 (m 2 H)

1

H 7.55 (s, 1 H) 8.49( (s, 1 HJ]. By wofjking actording tqQ the above
nmet hod and using the sui@%ﬁﬂ e [aMdHol [t h&F ol d\ﬁﬂﬁﬁ%&npounds wer e
prepared: Table X I Cpde NVMR data A45B2C1Z | F| NVR (40Q MHz, DMSO- d6)
8 ppm2.82 (m 2 H 2[99 (in, 2 H 4.%7 (m 1|H 4.69 (Im 1 H) 4.85
(m 1 H 4.91 (m 1an IE?]&)m T.2 bs| 1 7.40 (m 2 H)
7.45 (bs, 1 H) 7.76 ( afo l&e.éé“'(lHé, 1 ﬁ|)5(9. 10 (sw, 1 H) A45B3CIZ |11
NVR (400 MHz, DMSO-d6) 8 ppm 1.29 (d,|,./=. 6] 71 Hz, 6(H 2.78 (m 2
H 2.95 (m 2 H 4.60{in—1 k) 7 23 {bs | 7.27 (ml 1 H 7.31
(bs, 1 H 7.40 (n, 2 H 7.73 (Im 1 H)[8.36 (s} 1 H 9.06 (s, 1 H)
A45B4ACLZ | FI NWR (400 1AY80446»3 5| pp L. 3B (i 6 H) 2.79 (in, 2
H 2.98 (m 2H)3.26§|n, 1 H) 23% 1 H|3.64 (mi{l1H 3.80 (m
1H 4.41 (m 1 H 474 (m 1|H 4.90{(m 1 7.22 (m| 1 H 7.25
(bs, 1 H 7.39 (n, 2 Hy—+42H{bss—+H—"+8+(m—+H—8438 (s, 1 H
9.03 (s, 1 H A51B2ClgZ 1H NWR|(400 MHz, DMBO-d6) 8 ppm|(2.42 (s, 3 H)
2.68 (m 4 H 2.82 (mMARDBCIZ.|999Tm8 2 Hps53.22 (m4 4 H) 4.54 (m 1 H
4.66 (m 1 H 4.83 (in, 1 H 490 (m|1H 6.83(m 1K 7.20(m 1
H 7.25 (m 1 H 7.29 (bs, 1 H) 7.43 (bs, 1 8.36 (s| 1 H 8.99 (s,
1 H A51B7Cl1Z Ili NWVR (400 MHz, DMBO-@6) 5 ppm L. 15 (tf 3 H 2.42 (s,
3 H 2.64(m 4H 2.82 (m_ 2 2.97|(m 2 3.22 (m| 4 H 4.54 (q,
2 H 6.86 (m 1 H 7.2”2“%%‘31Z 4lds| (ml71 7.28 (b, 1 H 7.38
(bs, 1 H 835 (s, 1H 8.98 (s, 1 H| 65 Code NVR data A49B4ClZ 'H
NVR (400 MHz, DMSO-d6)}—8 ppm 1.33 (mt6 H 2 79 (m 2 fH) 2.98 (m 2
) 3.27 (iii, 2 H 3.7/1 (m 1/H 3.87|(m 1 H 4.42 (m 1 H 4.80
(in, 1 H 4.98 (m 1 |HA138128z(i geo.l2H 7138 (ps, 2 H

Al4BICI1Z | 446.27 3.8 4

Al5BICIZ | 440.18 2.3 4

Al6BICl1Z | 406.20 2.1 4

Al7BIC1Z | 386.17 2.3 4

A22B1C1Z | 411.19 2.6 4
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By working according to the sane procedure the foll ow ng conpounds
were prepared: 5 Table XI11 Code NVMR data Al B1C1Z IFI NWVR (400 MHz,
DVSO-d6) 8 ppm 2.04 (t, J=7.70 Hz, 2 H 3.01 (t, J=7.70 Hz, 2 H 4.21
(s, 3H 7.26 (m 1 H 7.27 (bs, IH 7.47 (bs, 1 H 7.73 (m 1 H)
7.89 (m 1 H 8.12 (m 2 H 10. 02 (s, 1 H A34BlClZ H NVR (400 MHz,
DVBO-d6) 8 ppm 2.87 (f, J=7.7 . 2 W 3.01 J=7.70 Hz, 2 H) 3.27
(s, 3 H 4.27 (s, 3 7C<2f!:?-7-3(§\’lﬂﬁs | BT 7. >7M\ETH0D1 H) 7.47-7.52
(bs, 1 H 7.74 (m 1 7.89 (Im 1H)8.49(m 1 H 8831 (m 1H) 9.23
1 H A39B2ClZ [ ff[ NVR (400 Miz, DWVSO-d6) B ppm 2.23 (s, 3 H 2.45
,4H)2.54(s,3»—2286( 2 H|[3.02 (m 2 3.3 (m 4 H
7 (m 1 H 4.99 (mAOKCIZ [0dH2A? 1 HRE-5. 1B (m4 1 H)| 6.61 (dd, J=
and 2.5 Hz, 1 H [.33 (bs,|/ 1 H 7]50 (bs,{1 H 7.88 (bd, J= 9.2

| H) 8.33 (d, 2.5/ Hz, 1 H) 8.53 (s, 1 H) [2.13 (s, |1 H A40B2C1Z

@_b/-\z—\
-0
N0oS -

..E'

I

MR (400 MHz, DMVMBGrde) 8 pgm 2. 23
.P3 (m 4|H 3.01

53 HATZ. 26 (m |4 H 2.52 (s,

H 2 (m 2

4.91 (m 1 H 4.pA31BNCIE (H357.191|(d,1.8
Hz 1
1

H 4.66 (m| 1 H 4.78 (m
8.0 Hz, 1 7.31 (bs, 1
0 Hz, 1 H
O d6) 8 ppm
99 (m 1 H)
7.50 (bs, 1
(s, 1 H
e NWR dat a
47 - 2.55
t, J=7.68 Hz, 2
132 (dd,
$, 1 H 8.43
9 €1z 1H NMVR (400
2 $, 3 H 2.85
3.00 (t, J= 7. 4 H 4.35 (s, 3
H 6.63 (dd, ./.= 9.2 and 2.5 F&, (bs, T H) 7.49 (bs, 1 H)
7.88 (bd, J= 9.2 Hz, 1 H 8.33 (d, 25Hz,1H)853(s 1 H)
12.13 (s, 1 H A40B1C1Z 11-1 NMR (mmﬂ, DVSO-d6) 8 ppm 2.23 (s, 3

2.46 _ahdn , m 4
Yoo (t, oG RiEroHebhiry- il fuftholl-qMyaayinif.a Zatige- - (1 1)
7.27 (bs nd;zolﬁl‘léﬁlhlqtlﬂnatﬂ:ln&-l?amxami@e (A48B5CHE), 1 H) 7.71 (bd

/.= 8.17 Hz, 8. 37 ( 9.05 (s, 1 H A5 BGClZ | FI NMR (400
M—Iz DI\/SOdG) 5ppm2 231 H)02 45 (m 4 HY 2 J7.50 Hz, 2
H)306(rn2 3.09 ( 7.14 (d,

J=9.02 Hz, 1 H) 7.28/°0 H§‘74 (bs J:F*SB\éQGS{“d" J“52293Hz 1 H
8.26 (s, 1 H A41B1ClZ

0.085 g (0.15 mmol) of 8-(2-trifluoromcthoxy-phenylamino)-1-[2-(tetrahydro-pyran-
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2 (dd, J= 8.54 and 5

B1C1Z | FINVMR (400 MHz, DVs(O-c/6) 8(p

4 H 2.66 (s, 3 H_2.83 (1, 1=7.68 Hz

3.14 - 3.19 (m 4 H 4.32 (s, 3 H|7.2
2

9.15, 2.68 Hz, 1 ?Aﬂﬁgﬁé&l J|3§3.
23 (s, 3 H

3

—~a
_mll\;
H
<
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IN
©
~~
o

2-yloxy)-ethyl]-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide were
dissolved in 10 mL of ethanol and 28 mg of p-toluensulfonic acid (0.15 mmot) were
added. The solution was stirred at room temperature overnight and the solvent
10 removed in vacuo. The residue was purified by flash chromatography on silica gel
(eluant: cthyl acetate/hexane 80/20) to afford 59 mg (90% yield) of the title

compound.



"H NMR (400 MHz, DMBO-d6) 5 ppm1.62 (m 2 H) 1.78 (m 2 H 2.02 (m
2 H 2.21 (bs, 3 H 2.81 (m 2 H 2.84 (t, J= 7.74 Hz 2 H) 2.99 (t,
J=7.68 HZ 2 H) 3.75 (m 1 H 4.24 (s, 3H) 7.25 (bs, 1 H 7.46 (bs,
1H)788(m2H)813(d J= 8.54 Hz,.1 H) 8.31 (d, J= 7.68 Hz, 1
8.44 (s, (s, 1 H A42BICIZ°3 H NMR (400 Mz, DVBO- d6) 8
m 1. 70 4 1
s o1 (t“ﬁﬁﬁ?@é@éﬂﬁ% ‘BP9 vz @%32@9938% 34 17 0 s
H 7.26 (bgn, ZHNY.2Z.(461 (S, 24161 H) B29 (rm 2 &) F¥38b20 H)M.87L(nk)1 rs)ass(m
1 H 8.45 Eﬁvﬂséﬁ 1H) 68 Code NMR data A44BIC1Z 111 NMR
(400 Mz, é??%(sééimz 86 (t, Jr=7.68 Hz, 2 H 3.00 (t, J= 7.8
Hz 2 H 4. %‘§' “(o$k1n§ aéﬂbrd?ngztﬁ thdsbovd me¥hod tlﬂ!:7fofl&$1n %oﬂ%ouﬁdl&s%@ﬂ)are& 9.08
and 2.87 Hz. 1 H) 8 .01 (dd, 1= 0.07 and 1.61 Bz, 1 H (s, 1H
8 99 (d5 . 1£2-hydpxmethyD- MS-@-BEtWP'mrwn-AMB&@J!EHMONeFlNRY( 400 |sz

DVEO-40) oy s phiyeb iy iupoR sl e 2 )
5.55 Hz, 1(A§1H5CQZ)697(m1H)699(m1H)725(bs1 7.45
(s, 2o ok oy, By 4 ot ot SR Mzé?%c ks
J=4.51 Hz, H3, ﬁ}dilaﬁit 2702 Hzrmk%ﬂs ?orZSl 4H$3%4(gm~5349|ﬂ23@ﬁ469|;s7 2

b 6. “Z’So (=529 bz H)%%ﬁs&@g% 'ﬁ)iw@da&s 0622 58 et T j9 T

hr. 7.4

g]—b 9. 15 (gﬂ)] ﬁmgﬂbrﬁm?c ?zf 3?&0(1% 7]432(&/505%34%%@}[)88 %ﬁ(f
1.89 (m 21H). 1.99 - 2.08 (m 2 H) 278-286(m2|—|)282(d
J=4.63 Hz, 3 2.99 (t, J=7.50 Hz .15 2 3.49 -
3.57 (m 2 I-|)|_21 17 (s( 3 H 7.09 (%—&554 211 Hgml H)H)7 28 (hr.
s., 1 H 7838({-BthyphRrdbn-11yIP2-tHfAnorbntéthdky4stheqaiamiso]1-etiyl-4,572 (d,
J=2.11 Hz, NVR (400
Mz, DMSO-@ - ﬁ%rnyggzﬂ%ol‘jfé'izigm{'ﬁ@h%eﬂycag%mlgg@%%ﬁl 60 (s,
1H)6.56(br. s., (m 6 H 7.23 (m 1Q 33(m lH)
7.41 (br. s. 833|§ h:l’)859 (d, J244 }3]% 16B1C1Z
| HNMR (400 |sz ) N5 4,04 u 2. 45 (h
s., 4I(—I) 2.78 - Db:’??ﬁwz/m 2§5_.£§ 03 %gﬁ%‘yo - 312(§nr4
H 4.19 (s, 3 H 677 , J=8.72, 2.74 H ’2$(d J902Hz
1H)7.25(br. s., 1 H 7.34 (d, ston (br. s.,
8.5(5,1 8.46 (s, 1 H 9.50 (s, 1 H 69CodeN data Al

19B1

3

L NN N N

2.93 Hz, ldlbi)clcﬂleQﬁphosﬁhla&ZC-mJ N dirhethiladding)dbipkkngl @R g, 0.02 flnol), 8F2-

- 7.40 (m t?lﬂla%roérgne?h%xy(rd br%mlc;?phgny?gm1$10] 1-methyl-4,5-dihydro-1H-pyrazolo[4,3-

20 h]quinazoline-3-carboxamide (200 mg, 0.41 mmol) in THF (4.5 mL) were charged in
a round-bottom flask flushed with argon. The flask was evacuated and backfilled with
argon. LIN(TMS); solution (1M in THF, 2.7 mL) and N-ethylpiperazine (0.125 mL,
0.98 mmol) were added and the reaction mixture refluxed for 3 h. The reaction
mixture was then allowed to cool to room temperature and concentrated. The crude

25  solid was purified by flash chromatography on silica gel (eluant: DCM/EtOH 90/10)

to afford 46 mg (52 % yield) of the title compound.
'H NMR (400 MHz, DMSO-ds) 8 ppm 1.02 - 1.07 (m, 3 H) 2.32 - 2.64 (m, 6 H) 2.77
-2.83 (m, 2 H) 2.97 (t, J=7.80 Hz, 2 H) 3.14 (bs, 4 H) 4.16 (s, 3 H) 6.76 (dd, /=9.08,
299Hz, 1H)7.17-7.22 (m, 1 H) 7.24 (bs, 1 H) 7.31 (d, /=2.93 Hz, 1 H) 7.43 (br.s, 1

30 H)B8.35(s,1H)888(s, 1 H).



Al 20B1C1Z 'H NVMR (400 MHz, DMSO-d6) 5 ppm 2.79 - 2.84 (m 2 H) 2.87
(s, 3H 2.95- 3.02 (m 2 H 4.17 (s, 3 H 4.47 (s, 2 H 6.82 (dd,
J=9.15, 2.983 Hz, 1 H 7.25 - 7.29 (m 1 H) 7.32 (d, J=3.05 Hz, 1 H)
7.23 -7.40 (m 5 H) 8.36 (s, 1 H 9.00.4s, 1 H Thre tables bel ow
show t he anal ytical HPLC/ Mass data for sone representative conpounds

paBi 7 33801 ROTing s R R Vi kiR AP e ke 2 4
A9B1ClZ 42prepited:
Table XV

Code NMR data

A95BICIZ | H NMR (400 MHz, DMSO-ds) 8 ppm 1.87 (d, J=12.68 Hz, 2 H)
2.02 (t, /~10.79 Hz, 2 H) 2.17 (s, 3 H) 2.73 (d, /~10.97 Hz, 2 H)
2.80 (t, /=7.68 Hz, 2 H) 2.97 (t, /=7.62 Hz, 2 H) 4.18 (s, 3 H) 5.66
(d, /=8.05 Hz, I H) 6.36 (dd, /=8.90, 2.80 Hz, I H) 7.00 (d, /2.68
Hz, 1 H) 7.04 (dd, /=8.90, 1.22 Hz, 1 H) 7.23 (bs, 1 H) 7.44 (s, 1 H)
833(s,1H)&871 (5,1 H)

A96BIC1Z | 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.42 (s, 9 H) 2.80 (t, J=7.74
Hz, 2 H) 2.97 (t, J=7.68 Hz, 2 H) 3.07 - 3.14 (m, 2 H) 3.41 - 3.47
(m, 2 H) 4.16 (s, 3 H) 6.77 (dd, /=9.08, 2.99 Hz, 1 H) 7.22 (dq,
J=9.02, 1.34 Hz, 1 H) 7.24 (bs, 1 H) 7.33 (none, 1 H) 7.42 (bs, 1 H)
8.35 (s, 1 H) 8.35 (none, 1 H) 8.90 (s, 1 H)

A99BICIZ | 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.65 (m, 2 H) 1.90 (bs, 4 H)
2,08 (m, 2 H) 2.74 (m, 2 H) 2.80 (m, 2 H) 2.98 (m, 2 H) 3.05 - 3.34
(m, 5 H) 3.78 (d, ./=13.90 Hz, 2 H) 4.18 (s, 3 H) 6.80 (dd, ./=9.21,
2.99 Hz, 1 H) 7.22 (dd, /=9.02, 1.34 Hz, 1 H) 7.27 (s, 1 H) 7.36 (d,
J=293Hz, 1H) 740 (s, 1 H) 8.36 (s, | H) 891 (s, 1 H)
A100BICIZ | 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.67 {t, /=6.89 Hz, 2 H) 2.12
(s, 3 H) 2.29 (m, 4 H) 2.33 (m, 2 H) 2.80 (t, /=7.62 Hz, 2 H) 2.97 (1,
J=7.80 Hz, 2 H) 3.02 (d, /=5.73 Hz, 2 H) 4.19 (s, 3 H) 5.86 (t,
J=5.61 Hz, 1 H) 6.34 (dd, J=8.90, 2.80 Hz, 1 H) 6.98 (d, /=2.80 Hz,
1 H) 7.06 (dd, /=8.84, 1.28 Hz, 1 H) 7.24 (s, 1 H) 7.43 (s, | H) 8.35
(s, 1H)8.71 (s, 1 H)

A101BICIZ | '"H NMR (400 MHz, DMSO-ds) 8 ppm 1.67 (m, 2 H) 2.37 (m, 8 H)
2.59 (bs, 2 H) 2.81 (t,./=7.74 Hz, 2 H) 2.98 (t,./=7.50 Hz, 2 H) 3.15
(m, 4 H) 417 (s, 3 H) 6.76 (dd, /=9.15, 2.93 Hz, 1 H) 7.21 (dd,
J=9.08, 1.28 Hz, 1 H) 7.25 (bs, 1 H) 7.32 (d, /=2.80 Hz, 1 H) 7.43
(s, 1 H)8.36 (s, 1 H) 8.89 (s, 1 H)




4 70 Code MrH RT METHOD Al 9B1Cl1Z 364.15 1.5 4 Al 8B1ClZ 419. 23
4

2.7
2.1 Al10B1Cl1zZ 397.18 2.5 4 Al 1B1Cl1Z 346.14 1.7 4 A13B1ClZ 400. 12
1.5
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Code NMR data
A107BICIZ | TH NMR (400 MHz, DMSO-de) 8 ppm 1.60 (m, 4 H) 1.93 (m, 4 H)
2.37 (m, 6 H) 2.80 (m, 2 H) 2.95 (m, 2 H) 3.04 (m, 2 H) 3.76 (bs, 1
H) 4.17 (s, 3 H) 6.35 (d, /=8.41 Hz, 1 H) 6.98 (d, /=2.80 Hz, | H)
7.15 (dd, /=9.15, 1.10 Hz, 1 H) 7.24 (bs, 1 H) 7.43 (bs, 1 H) 8.33 (s,
1 H)8.81 (s, 1 H)
A108BIC1Z | "H NMR (400 MHz, DMSO-ds) & ppm 0.90 (t, /=7.07 Hz, 6 H) 2.45
(m, 4 H) 2.79 (m, 2 H) 2.91 (s, 3 H) 2.96 (m, 2 H) 3.37 (m, 2 H)
4.16 (s, 3 H) 6.48 (dd, /=9.15, 3.05 Hz, 1 H) 7.02 (d, /=3.05 Hz, 1
H) 7.14 (m, 1 H) 7.23 (br. s., 1 H)7.43 (5, 1 H) 8.32 (5, 1 H) 8.79 (s,
1 H)
AI09BICIZ | 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.47 (m, 2 H) 1.65 (m, 2 H)
1.92 (m, 2 H) 2.25 (m, 6 H) 2.8} (m, 2 H) 2.98 (m, 2 H) 3.02 (m, 2
H) 4.19 (s, 3 H) 5.81 (m, 1 H) 6.35 (dd, /=8.90, 2.80 Hz, 1 H) 7.00
(d, /=2.80 Hz, 1 H) 7.08 (dd, J=8.84, 1.28 Hz, 1 H) 7.25 (bs, 1 H)
7.44 (b s, 1 H)8.35(s, 1 H)8.71 (s, 1 H)
Al110BIC1Z | 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.04 (s, 6 H) 1.08 (s, 6 H)
1.22 (m,3H) 1.81 (d, /=11.34 Hz, 1 H) 2.19 (s, 3 H) 2.81 (t, /=7.74
Hz, 2 H) 2.98 (t, /=7.56 Hz, 2 H) 3.47 (m, 1 H) 4.19 (s, 3 H) 5.59
(d, /=7.44 Hz, 1 H) 6.37 (dd, ./=8.90, 2.44 Hz, 1 H) 7.04 - 7.09 (m,
2 H) 725 (bs, 1 H)7.44 (bs, 1 H) 8.34 (s, 1 H)8.72 (s, 1 H)
A111BICIZ | 'H NMR (400 MHz, DMSO-ds) 8 ppm 2.03 (m, 2 H) 2.79 (m, 2 H)
2.96 (m, 2 H) 3.41 (m, 2 H) 3.60 (m, 2 H) 4.17 (s, 3 H) 6.55 (dd,
J=9.15,2.93 Hz, 1 H) 7.03 (d, /=2.56 Hz, 1 H) 7.16 (d, /=8.05 Hz,
1H)7.24 (bs, 1 H) 741 (s, 1 H) 8.32 (s, 1 H) 8.84 (s, 1 H)
Al12BIC1Z | 'H NMR (400 MHz, DMSO-ds) 8 ppm 1.65 (m, 1 H) 2.05 (m, 1 H)
279 (m, 2 H) 2.98 (m, 2 H) 3.86 (m, 1 H) 4.19 (s, 3 H) 5.95 (d,
J=6.22 Hz, 1 H) 6.37 (dd, J=8.90, 2.80 Hz, 1 H) 7.03 (d, /=2.80 Hz,
1H)7.11 (m, 1 H) 7.26 (bs, 1 H) 7.44 (bs, 1 H) 8.35 (s, 1 H) 8.77 (s,
1H)




4 A14B1ClZ 446.27 3.8 4 A15B1Cl1Z 440.18 2.3 4 Al 6B1ClZ 406.20 2.1 4
Al 7B1Cl1zZ 386.17 2.3 4 A22B1Cl1Z 411.19 2.6 4 71 Code MtH RT METHOD
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Code NMR data
AS1BIICIZ { "H NMR (400 MHz, DMSO0-ds) 8 ppm 2.23 (s, 3 H) 2.42 - 2.47 (m,
4 H) 2.78 (t, /=7.80 Hz, 2 H) 2.97 (t, /=7.68 Hz, 2 H) 3.10 - 3.16
(m, 4 H) 3.67 (s, 3 H) 5.73 (s, 2 H) 6.69 (d, /=8.54 Hz, 2 H) 6.76
(dd, /=9.15, 2.93 Hz, 1 H) 6.98 (d, J/=8.54 Hz, 2 H) 7.20 (dd,
J=9.08, 1.28 Hz, 1 H) 7.25 (d, /~2.93 Hz, 1 H) 7.28 (s, 1 H) 7.47 (s,
1H)833(s, 1 H)9.01 (5,1 H)

Example 19
8-(5-Piperazin-1-yl-2-trifluoromethoxy-phenylamino)-1-methyl-4,5-dihydro-1H-
5  pyrazolo[4,3-h]quinazoline-3-carboxamide (A97B1C1Z)

/Cj;:gj J\\ o
Fio G N/n{ NH, oo L v C NH
/7 - F O N~N 2
PO L
N
K/I\kbo(.: k/NH

To a solution of 8-[5-(4-t-butoxycarbonyl-piperazin-1-yl)-2-trifluoromethoxy-
phenylamino]-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]|quinazoline-3-carboxamide
(94 mg, 0.16 mmol) m dioxane (3 ml), 4M HCI in dioxane (0.89 ml, 3.42 mmol) was
10 added. The mixturc was stirred at room temperature for 3 h. The solvent was removed
under reduced pressure and the crude was diluted with Et,O and decanted, to give the
final compound as a hydrochloride salt in quantitative yield.
'H NMR (400 MHz, DMSO-de) § ppm 2.80 (t, J=7.68 Hz, 2 H) 2.97 (t, J=7.44 Hz, 2
H) 3.19-3.43 (m, 8 H) 4.17 (s, 3 H) 6.83 (dd, ./=9.02, 3.05 Hz, 1 H) 7.25 - 7.29 (m, 2
15 H)7.38(d,/=3.05Hz, 1 H) 7.39 (bs, 1 H) 835 (s, 1 H) 8.97 (bs, 2 H) 9.02 (s, 1 H).
Example 20
8-(2-Trifluoromethoxy-5-(4-methyl-4-oxy-piperazin-1-yl)-phenylamino)-1-
methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A102B1C1Z)



A26B1C1Z 436.19 1.38 3 A20B1Cl1Z 429.15 1.65 3 A24B1Cl1Z 345.14 1
A27B1C1Z 350.17 1.8 4 A28B1Cl1Z 363.19 2.4 4 A29B1Cl1Z 367.13 2.2

.8
4

A45B1ClI Z 405.13 2.4
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To a solution of 8-(2-trifluoromethoxy-5-(4-methyl-piperazin-1-yl)-phenylamino)-1-
methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (50 mg, 0.1
mmol) in a mixture (1:1) DCM/Acctone (10ml), 0.1M 3,3-dimcthyl-dioxirane (2 ml,
0.2 mmol) was added. The mixture was stirred at room temperature for 1 h. The
solvent was removed under reduced pressure and the crude was purified by flash
chromatography (DCM/MeOH /7N NH; in methanol 9:1:0.2), to give the final
compound (16 mg, 30%) as a white solid.
'"H NMR (400 MHz, DMSQ-ds) & ppm 2.81 (t, J=7.68 Hz, 2 H) 2.98 (t, /=7.68 Hz, 2
H) 3.03 (d, /=7.68 Hz, 2 H) 3.14 (s, 3 H) 3.44 - 3.53 (m, 6 H) 4.18 (s, 3 H) 6.83 (dd,
J=9.08,2.99 Hz, 1 H) 7.23 (d, J=1.34 Hz, 1 H) 7.25 (bs, 1 H) 7.39 (d, /=3.05 Hz, 1 H)
7.43 (s, 1 H)8.37 (s, 1 H) 8.94 (5,1 H).

Example 21
8-(2-Trifluoromethoxy-5-(4-methyl-1,4-dioxy-piperazin-1-yl)-phenylamino)-1-
methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A103B1C1Z)

N7 N7 =
OO, OO,
HN™ "N aly " _— HN N // "
N=— -
CF(O@ P z CF{Otj AN *
N/\ N"\ _
No

To a solution of §-(2-trifluoromethoxy-5-(4-methyl-piperazin-1-yl)-phenylamino)-1-
methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (50 mg, 0.1
mmol) in a mixture (1:1) DCM/Acetone (10ml), 0.1 M 3,3-dimethyl-dioxirane (5 ml,

0.5 mmol) was added. The mixture was stirred at room temperature for 1 h. The

solvent was removed under reduced pressure and the crude was purified by flash

chromatography (DCM/MeOH /7N NH; in methanol 9:1:0.2), to give the final
compound (21 mg, 40%) as a white solid.

'H NMR (400 MHz, DMSO-ds) & ppm 4.24 (s, 3 H) 7.54 (dd, J=2.07, 1.46 Hz, 1 H)
7.84 (dd, /=3.78,3.41 Hz, 1 H) 8.44 (s, 1 H) 8.94 (d, /=2.56 Hz, 1 H) 9.29 (s, 1 H).

By working according to the same procedure the following compound was prepared:

4



4 A33Bl1Clz 379.15 2.4 4 A32B1Cl1Z 413.17 2.7 4 72 Code MI-H RT
METHOD A30B1ClZ 412.19 2.5 4 A31B1Cl1Z 357.13 1.8 4 A105B1C1Z 351. 37
2.4
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1-(2-Hydroxy-ethyl)-8-(2-trifluoromethoxy-5-(4-methyl-1,4-dioxy-piperazin-1-
yl)-phenylamino)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide
(A103B5C1Z).
'H NMR (400 MHz, DMSO-ds) 8 ppm 2.82 (t,/=7.62 Hz, 2 H) 2.97 (t, /~7.56 Hz, 2

5 H)3.08(t,/=9.57 Hz, 4 H) 3.23 (s, 3 H) 3.68 (q,./=6.38 Hz, 2 H) 4.25 (td, /~11.67,
2.01 Hz, 2 H) 4.52 - 4.76 (m, 4 H) 6.53 (t,/=5.30 Hz, 1 H) 7.25 (br. 5., 1 H) 7.42 (br.
s., 1 H) 7.56 (dq, ./=9.08, 1.40 Hz, 1 H) 7.78 (dd, ./=9.14, 2.80 Hz, 1 H) 8.44 (s, 1 H)
8.77 (d, J=2.80 Hz, 1 H) 9.26 (s, 1 H).

Example 22
10 8-(5-amino-2-trifluoromethoxy-phenylamino)- 1-methyl-4,5-dihydro-1H-

pyrazolo[4,3-h]quinazoline-3-carboxamide (A46B1C17)
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To a suspension of 8-(5-nitro-2-trifluoromethoxy-phenylamino)-1-methyl-4,5-
dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (630 mg, 1.4 mmol) in
15  methanol (6 mL)
ammonium chloride (240 mg, 4.3 mmol) in water (25 mL) and iron (397 mg, 7.4
mmol) were added. The mixture was heated under refiux for 3 hours until HPLC
revealed the disappearance of the starting material. The solvent was removed and the
crude was diluted with triflurocthanol. Iron was removed and the filtrate was
20  concentrated to give the final compound as a light brown solid in quantitative yield.
"H NMR (400 MHz, DMSO-d¢) 8 ppm 2.80 (t, .7 7.74 Hz, 2 H) 2.97 (t, J= 7.56 Hz, 2
H) 4.20 (s, 3H) 5.31 (bs, 2 H) 6.34 (dd, J= 8.78 and 2.68 Hz, 1 H) 7.00 (dq, /= 8.79, -
1.37 and 1.33 Hz, 1 H) 7.07 (d, /= 2.70 Hz, 1 H) 7.23 (bs, 1H) 7.44 (bs, 1H) 8.35 (s,
1H) 8.65 (s, 1 H).
25 Example 23
8-{5-[(pyrrolidine-2-carbonyl)-amino]-2-trifluoromethoxy-phenylamino}-1-
methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A50B1C1Z)
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Step 1. Acylation of the solid supported amine with 8-iodo-1-methyl-4,5-dihydro-
1H-pyrazolo[4,3-h]quinazoline-3-carbonyl fluoride
15 In this case, the “resin” is Rink amide, 4-(2'4'-dimethoxyphenyl-fmoc-

aminomethyl)phenoxy (copolystyrene-1% DVB):



74 By working according to the same procedure the foll ow ng conpounds
were prepared: Table XV Code NVMR data A95B1Cl1Z 'H NWR (400 MHz,
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with DCM (3 x 50 mL 5 mm) The resm was dned om DCM under vacuum The

resin was qualitatively tested for the acylation reaction completion using the ninhydrin

GO

Pol

25 test method.

4-(2' 4'-dimethoxyphenyl-fmoc-aminomethyl)phenoxy
(copolystyrene-1% DVB)

Step 2. Catalytic amination of the solid supported 8-iodo-1-methyl-4,5-dihydro-

1H-pyrazolo}4,3-h]quinazoline-3-carboxamide



Al 10B1C1Z 111 NVR (400 MHz, DVBO46) 8 ppm 1.04 (s, 6 H) 1.08 (s, 6
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D etcar * PikgiRe hsGrain oo ide ol cbanity (113 s 1o) miobspilediom 1
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Exanpl e 19
8- (5- Pider $254le potgspium carbenati, NIRACH B2y SRANERAS MAMIIFEIROTAGHEPING Py heir g 1y
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and the’ cr u88 U Hldie ted WPtH "Bt 20 and decanted, to give the final
conpound aBpén byepleddt of ititesahd amihado@ritlt atHeVIQsmnedsddramed NMh (tHkDO

VHz, DMSO- d6 t 6
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(s, 1 H 8.97 (bs, I—SI)
Exanpl e 20x2mL Smm) with DMF (3 x2mL min.), with methanol (3 x 2 mL, 5 min.) and

8- (2- Ty wgﬁﬁ,@?}lgpﬁi -n§:(4m t hyl - 4- oxy- pi per azi n- 1- A- phenyl ani no) - 1-

nmet hyl - H pyr azol o[ 4, 3- hl qui nazol i ne- 3- car boxam de
(A10281C12§tep 7 Cleavige of ﬂmlcuffermnnmﬂy substituted 8-amino-1-methyl-4,5-dihydro-

8- (2171 11 o Ot NI 5adifalEhS caPh RS Rod ddLaRIGIpLAT ) -1

To each Argonaut Trident reactor vial, 2 mL of the following resin cleavage cocktail
were added: dichloromethane (100 mL), trifluoroacetic acid (98 mL) and water (2

25 mL). The resin, suspended in the cleavage cocktail, was shaken for 2 hours at room
temperature on the Argonaut Trident EATU synthesis station. The solution containing
the crude products was captured into separate vials. The resin was treated to a second
cycle of the aforementioned cleavage cocktail and three additional resin washes with

dichloromethane (2 mL each) were also captured to the same corresponding vials.



met hyl - 4, 5- di hydr o- 1H pyr azol o[ 4, 3- hi qui nazol i ne- 3- car boxam de(50 ny,
ina mxture (1:1) DCM Acctonc (10ni), 0.1M

0.1 nmol)
3,3-dineth
stirred at

yl -dioxirane (2 m,
roomtenperature for
reduced pressure and the crude was pur|

50.2 nnDI) was added. The m xture was
? sol vent was renoved under
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ed by flash chromat ography

(DCMNEOH r%\é)? ' . nal conpound
(16 ny, 30/}%’5@‘%\%\%@%{‘%%&&?}% 3@@8%&%@%) ppm 2. 81
(t, J=7. 68Thﬁ]p)QVB—D 2.98 (t 1-7 68 Hz 2 10 H 3.03 (d, J=7.68 Hz, 2
H 3.14 (s; 3—4 18 (s, 3 H 6.83 (dd, J=9.08,
2,99 Hz, 1 ‘%ddﬁs (4. VI Jag 1'% (bs, 1 H) 7.39 (d, J=3.05
Hz, 1 H) 7. 41852(88(312. I-I)4(8337 (131441 H)18.94 (s, 1 H.
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79 To a suspensi on of

8- (5-am no-2-trifl uoronet hoxy-phenyl am no) - 1- et hy1- 4, 5-

di hydr o- 1H-pyr azol o[ 4, 3- h] qui nazol i ne- 3- car boxam de (146 ng, 0.4
mol ) i n anhydrous di met hyl f ormam de (&3nl) TBTU (190 g, 0.6 mmol)
HOBT (81 ng, 0.6 5 mol ), and DI PEA (0.104 m, 0.6 mmol) were added.
The m xture was stirred at roomtenperature for 30 m nutes. Then
BOC-L-proline (129 ng, 0 6 nmwl) was added and the reaction was

stirred for an additional 3 h. TheEXayapei28n ni xture was diluted with

wat er and the precipitate was collected, diluted with DCM (10 w_%nand
treated with TFA (1 nL). Evaporation of the solvent gave the title
conpound as 1Q | uor oacetate salt (- 44% vyi el d) . IVHrH RT
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Step 1. Direct acylation of the solid supported methyl esters of methyl 4-[(3-
carbamoyl-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-8-yl)amino]-3-
methylbenzoate

A modified protocol of Weinreb amide acylation chemistry (Tetrahedron Lett. 1977,
48, 4171) was applied in the generation of the desired carboxamides directly from
methyl ester compounds tethered to a solid support. To a Biotage/Personal Chemistry,
Smith Creator 0.5-2 mL microwave reactor vial was charged 200 mg (1.1 mmol) of
dry resin prepared in step 2 (catalytic amination) above. The vial was purged with
argon gas and placed aside. To an argon gas purged, 1-dram vial containing 2 mL of
dry DCM was charged 0.045 g (0.44 mmol, 4 equivalents) of the appropriate amine
followed by 225 microL of a trimethylaluminum solution (2M in toluene). The vial
was agitated on a vortex mixer for 30 scconds and allowed to stand at room
temperature for 15 minutes, after which time the entire contents was charged to the
microwave reactor vial containing the dry resin. The microwave vial was placed in the
Smith Creator microwave system that was programmed to irradiate the vial for 10
minutes at 110°C with simultaneous cooling. Upon completion of the heating and cool
down cycle, the rcaction was quenched with methanol/water (1:1) and washed with
DMF (3 x 2 mL, 5 min.), with methanol (3 x 2 mL, 5 min.) and with DCM (3 x 2 mL,
5 min.).

Step 2. Cleavage of the differentially substituted 8-[(5-carbamoyl-2-
methylphenylyamino]-1-methyl-4,5-dihydro-1H-pyrazolo|4,3-/]quinazoline-3-
carboxamide compounds from the solid support

To each reactor vials, 2 mL of the following resin cleavage cocktail were added:
dichloromethane (100 mL), trifluoroacetic acid (98 mL) and water (2 mL). The resin
suspended in the cleavage cocktail was shaken for 2 hours at room. The solution

containing the crude products was captured into separate vials. The resin was treated



Step 1. Acylation of the solid supported amine with

8-1i0do- 1- net hyl - 4, 5-di hydrol11l- pyrazol o[ 4, 3- h] qui nazol i ne- 3- car bonyl
fluoride 15In this case, the "resin" is R nk am de,

4-(2', 4" -di met hoxyphenyl - f roc- am nometggyl ) phenoxy (copol ystyrene-1%
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to the solution and the entire CO%MVES charged to the resin on
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foll owed by an additional 12 hours at roomtenperature. The resin was
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Step 3. Cleavage of the differentially substituted _
8- am no-| - et hyl - 4, 5-di hydr o1H- pyr azol o[ 4, 3- h] qui nazol i ne- 3- car boxam
de fromthe solid support To each Argonaut Trident reactor vial, 2 nL
of the follow ng resin cleavage cocktaids were added: dichl oromnet hane
(100 nL), trifluoroacetic acid (98 nL) and water (2 25 nL). The
resin, suspEMJeRe tebinlshifchdAay BRRIG P AL ]l WRASshaRAKBN hAls % oM s at
roomtenperature on the Argonaut Trident EATU synthesis station. The
sol ution cdFREHMSENithrAwonus Tode F1d) simthesisptetiow dhe mlgtmeqmt?@l_tl&g |
vials. The | NWBSucts LAt : | . ment i ane
cl eavage célﬁ:{(?g% angist\ﬁar%ece&g%gin?? gﬁ%@?‘gg?‘éﬁf@&g %gvg\gmﬁ?aﬁg‘h% Fsdiond

di chl or onethdaef the aforeracatih)ediragagrl cookteihpi dithesd atiditivied r@n®ashes with

corresp ndidpcglo\lzci) aéﬁ rkin ,_the follown

) 2.B anal ogousl
conpounds Were p ép%?é%#&ﬁmw%f‘ﬂ%@z‘"ﬁfg& t%'gat’?éet‘?‘i’ﬁrﬁsl’@élﬂiéﬁ -403. 3
1.444 1 AS53BMeIvA®P0.2 0.951 1 A66B1 C Z 464.3 0.943 1 A65B1Cl1Z
447.3 1. 141

Code M+H RT Method
A77BIC1Z 378.2 ]0.832 |
AB8BICI1Z 378.1 |0.705 1
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Step 1. Mesylation of solid supported 8-{[5-(hydroxymethyl)-2-

10 methylphenyllamino}-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-#]quinazoline-3-
carboxamide
In the case where a hydroxymethyl group was to be converted to an aminomethyl
group bearing a variety of substituents, the 4 mL Argonaut Trident synthesizer
cassette, containing 200 mg (0.11 mmol) of the resin from step 2 (catalytic amination)

15 above, was utilized. To each of the reactor vials was added methanesulfonyl chloride
(0.085 mL, 1.1 mmol, 10 equivalents), and triethylamine (0.11 mL, 1.1 mmol, 10
equivalents) in dichloromethane (2 mL). The resulting mixture was agitated at
ambient temperature for 2 hours on the Argonaut Trident Automated Library
Synthesizer (ALS) station. Upon completion of the reaction cycle, the resin was

20 drained of the synthesis cocktail and washed using the Argonaut Trident EATU
synthesis station DMF (3 x 2 mL, 5 min.), with methanol (3 x 2 mL, 5 min. ), with
DCM (3 x 2 mL, 5 min.) and with THF (3 x 2 mL, 5 min.).



1 A54B1Cl1Z 387.2 0.739 1 A55B1Cl1Z 377.2 1.477 1 A56B1Cl1Z 427.3 1
A57B1C1Z 463.7 1.845 1 AS8BI1ClZ 446.7 1.592 1 A59B1Cl1Z 461.3 1. 36
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Step 2. Nucleophilic displacement of solid supported mesylates of 8-{[5-
(hydroxymethyl)-2-methylphenyl]amino}-1-methyl-4,5-dihydro-1H-pyrazolo{4,3-
h]quinazoline-3-carboxamide

To the mesylate compounds prepared above in step 1, was added to the appropriate
amine (0.11 mL, 1.1 mmol, 10 equivalents) in 2 mL of THF. The resulting mixture
was agitated at 60°C for 5 hours on the Argonaut Trident Automated Library
Synthesizer (ALS) station. Upon completion of the reaction cycle, the resin was
drained from the synthesis cocktail and washed using the Argonaut Trident EATU
synthesis station DMF (3 x 2 mL, 5 min.), with methanol (3 x 2 mL, 5 min.), and with
DCM (3 x 2 mL, 5 min.)

Step 3. Cleavage of the differentially substituted 8-{[5-(aminomethyl)-2-
methylphenyl]amino}-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-/s]quinazoline-3-
carboxamide compounds from the solid support

To each Argonaut Trident reactor vial, 2 mL of the following resin cleavage cocktail
were added: dichloromethane (100 mL), trifluoroacetic acid (98 mL) and water (2
mL). The resin suspended in the cleavage cocktail was shaken for 2 hours at room
temperature on the Argonaut Trident EATU synthesis station. The solution containing
the crude products was captured into separate vials, The resin was treated to a second
cycle of the aforementioned cleavage cocktail and three additional resin washes with
dichloromethane (2 mL each) were also captured to the same corresponding vials.
Defined below are the analytical HPLC/Mass data for some representative
compounds:

Table XIX

Code M+H RT Method
A91BI1C1Z 447.5 | 3.26 2
A92BIC1Z 420.5 |3.30 2

Example 28
4-Amino-N-(1-methyl-piperidin-4-yI)-3-trifluoromethoxy-benzamide

NH,
NH, OCF,
OCF,
—_— HN™ ~0
HO™ ~O

:



1.443 1 A61B1C1Z 437.1 1.47 1 A62B1Cl1Z 455.3 1.413 1 A63Bl1ClZ 431.7
1.617 1 A64B1C1Z 400.3 1.525 1 A67B1ClZ 415.3 1.508 1 A79B1C1Z 404. 3
1.369 1 A68B1CI Z

&7
To a suspension of 4-amino-3-(trifluoromethoxy)benzoic acid (900 mg, 4 mmol) in
dichloromethane (60 ml) TBTU (1.9 g, 6 mmol) and DIPEA (1.04 mi, 6 mmol) were
added. The mixture was stirred at room temperature for 30 minutes. Then 1-
methylpiperidin-4-amine (513 mg, 4.5 mmol) was added and the reaction was stirred
5 for an additional 3 h. The solution was washed with water and the organic phase was
dried over anhydrous Na;SO,. The crude was purified by flash chromatography
(DCM/MeOH/NHsaq, 9:1:0.5), to give the title compound (900 mg, 71%), as an
orange solid.
TH NMR (400 MHz, DMSO-ds) 3 ppm 1.55 (dq, J= 3.90, 3.54 Hz, 2 H) 1.73 (d, J=
10 1451 Hz, 2H)1.92-2.03 (m, 2 H) 2.19 (bs, 3 H) 2.79 (d, /= 10.73 Hz, 2 H) 3.69 (m,
1H) 5.89 (bs, 1 H) 6.78 (d, J= 8.54 Hz, 1 H) 7.61 (dd, J= 1.95 Hz, 1 H) 7.64 (m, 1 H)
7.93 (d, J= 7.56 Hz, 1 H).
Example 29
5-(4-Methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamine  trihydrochloride

15  salt

o]
HNJJ\

o
NH, Hni CFy
fe) step 1 o slep 2 0 step 3
F,C” — e —Fc —_— N’\l
N
Br Br NN 3.HCl n

NN
Step 1. N-(5-bromo-2-trifluoromethoxy-phenyl)-acetamide
To a solution of 5-bromo-2-trifluoromethoxy-phenylamine (5.12 g, 20 mmol) in
EtOH (50 mL) at 0°C was addcd a solution of acctic anhydride (4.7 mL, 50 mmol) in
20  EtOH (10 mL). The mixture was stirred at room temperature overnight. The solvent
was cvaporated to dricness and the solid was tritured with diethyl cther and filtered to
give 5.64 g (95% yield) of N-(5-bromo-2-trifluoromethoxy-phenyl)-acetamide .
"H NMR (400 MHz, DMSO-dg) & ppm: 2.11 (s, 3 H) 7.39 (m, 2 H) 8.21 (s, 1 H) 9.87
(s, 1 H).
25 By working according to the same procedure the following compounds were
prepared:
N-(4-Bromo-2-triflnoromethoxy-phenyl)-acetamide
"H NMR (400 MHz, DMSO-ds) 8 ppm 2.09 (s, 3 H) 7.57 (dd, /= 8.8 and 2.2 Hz, 1 H)
7.63 (i, 1 H) 7.90 (d, /= 8.8 Hz, ] H) 9.80 (s, I H),
30 N-(4-Bromeo-2-methoxy-phenyl)-acetamide



387.2 1.273 | AG9B1C1Z 439.3 1.311 1 A70B1CI Z 411.3 1.634 1 A71B1Cl1Z
431.7 1.615 1 A72B1Cl1Z 384.1 1.279 1 A73B1Cl1Z 380.2 1.282 1 A74B1ClZ
393.2 1.255 1
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'H NMR (400 MHz, DMSO-ds) 8 ppm 2.07 (s, 3 H) 3.84 (s, 3 H) 7.07 (dd, J= 8.5 and
22Hz, 1H)720(d,/=22Hz 1 H)7.89(d,/=8.5Hz, 1 H)9.17 (s, I H);
N-(2-Acetyl-4-bromo-phenyl)-acetamide
'"H NMR (400 MHz, DMSO-ds) 8 ppm 2.10 (s, 3 H) 2.60 (s, 3 H) 7.75 (dd, J= 8.9 and
5 24Hz 1H)8.04(d,/=24Hz I H)811(d,/=8.9Hz 1 H)10.94 (s, 1 H).
Step 2. N-[2-trifluoromethoxy-5-(4-methyl-piperazin-1-yl)-phenyl]-acetamide
Pdy(dba): (155 mg, 0.17 mmol), 2-dicyclohexylphosphino-2°-(N,N-dimethylamino)-
biphenyl (133 mg, 0.34 mmol), N-(5-bromo-2-trifluoromethoxy-phenyl)-acetamide
(5.05 g, 17 mmol) ) were charged in a round-bottom flask flushed with argon. The
10 flask was evacuated and backfilled with argon. LiN(TMS), solution (1M in THF, 37.6
mL) and N-methylpiperazine (2.3 mL, 20.5 mmol) were added and the reaction
mixture refluxed for 3 h. The reaction mixture was then allowed to cool to room
temperature and concentrated. The crude solid was purified by flash chromatography
on silica gel (eluant: DCM/EtOH 90/10) to afford 4.78 g (88 % yield) of the N-[5-(4-
15  methyl-piperazin-1-yb)-2-trifluoromethoxy-phenyl]-acetamide.
"H NMR (400 MHz, DMSO-ds) 8 ppm 2.06 (s, 3 H) 2.22 (s, 3 H) 2.45 (m, 4 H) 3.11
{m, 4 II) 6.75 (dd, J= 9.15 and 3.05 Hz, 1 H) 7.17 (dd, J= 9.15 and 1.46 Hz, 1 H)
7.41 (bs, 1 H) 9.54 (s, 1 H).
By working according to the same procedure the following compounds were
20  prepared:
N-[4-(4-methyl-piperazin-1-y])-2-trifluoromethoxy-phenylj-acetamide
'H NMR (400 MHz, DMSO-ds) 8 ppm 2.01 (s, 3 H) 2.31 (s, 3 H) 2.54 (m, 4 H) 3.18
{m, 4 H) 6.85 (bs, 1 H) 6.93 (dd, J=8.90 and 2.68 Hz, 1 H) 7.51 (d, J= 8.90 Hz, 1 H)
9.43 (s, 1 H),
25 N-[2-methoxy-4-(4-methyl-piperazin-1-yl)-phenyl]-acetamide
'H NMR (400 MHz, DMSO-ds) 8 ppm 2.01 (s, 3 H) 2.26 (s, 3 H) 2.52 (m, 4 H) 3.12
(m, 4 H) 3.80 (s, 3 H) 6.42 (dd, J= 8.66 and 2.56 Hz, 1 H) 6.58 (d, J= 2.56 Hz, 1 H)
7.59 (d, J=8.66,1 H) 8.89 (s, 1 H).
Step 3. 5-(4-Methyl-piperazin-1-yl)-2-triflzoromethoxy-phenylamine
30  trihydrochloride salt
A solution of N-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-phenyl]-acetamide
(4.75 g, 15 mmol) in EtOH (100 mL) was treated with HCl 37% (35 mL). After 1 h

under reflux the mixture was concentrated and tritured with hexane to give in



A75B1Cl1Z 393.2 1.228 1 A76Bl1ClZ 363.2 0.919 1 A77B1ClZ 378.2 0.832
A78B1ClI Z 421.2 1.577 1 83 Exanple 25 : Resin Step 1. Direct
acylation of the solid supported nethyl esters of nethyl 4-[(3-

Scar banoyl- 1- et hyl - 4, 5- di hydr o- 111- pyrgzol o[ 4, 3- h] qui nazol i ne- 8- yDam
i nol- 3- met hyl benzoate A nodified protocol of Winreb am de acyl ation

chem stry (ﬁfa%ttﬁa%’@@d&f%[h, Ll g1%¥7 5-(4-methyl-piperazin-1-yl)- 2-trifluoromethoxy-
phenylamine trihydrochloride salt.
"H NMR (400 MHz, DMSO-d5) 8 ppm 2.82 (d, J=4.76 Hz 3 H) 3.1 (m, 4 H) 3.48 (m,
4 H) 6.24 (dd, J= 8.90 and 2.93 Hz, 1 H) 6.40 (d, /= 2.93 Hz, 1 H) 6.98 (dd, J= 8.90
5 and .34 He, 1 H) 10.31 (bs, 1 H).

By working according to the same procedure the following compounds were
prepared:
4-(4-Methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamine  trihydrochloride
salt

10 'HNMR (400 MHz, DMSO-ds) 8 ppm 2.83 (d, J= 4.02 Hz, 3 H) 3.01 (m, 4 H) 3.47
(m, 4 H) 6.90 (m, 2 H) 7.01 (m, 1 H) 10.44 (bs, 1 H);
2-Methoxy-4-(4-methyl-piperazin-1-yl)-phenylamine dihydrochloride salt
"H NMR (400 MHz, DMSO-ds) 8 ppm 2.83 (bs, 3 H) 3.13 (m, 4 H) 3.47 (m, 4 H)
391 (s,3H)6.62 (dd, J=8.78 and 2.56 Hz, 1 H) 6.80 (d, J= 2.56 Hz, 1 H) 7.27 (d,

15 J=8.78 Hz, 1 H) 9.77 (bs, 3 H) 10.72 (bs, 1 H);
1-[2-Amino-5-(4-methyl-piperazin-1-yl)-phenyl]-ethanone hydrochloride salt
'H NMR (400 MHz, DMSO-ds) 8 ppm 2.53 (s, 3 H) 2.82 (bs, 3 H) 2.98 (m, 4 H) 3.61
(m, 4 H) 6.84 (d, J= 8.54 Hz, 1 H) 7.15 (dd, J= 8.54 and 2.56 Hz, 1 H) 7.27 (d, J=
2.56 Hz, 1 H) 10.40 (bs, 1 H).

20 Example 30
1-[2-Amino-4-(4-methyl-piperazin-1-yl)-phenyl]-ethanone

OH O NH, O

oH O
step 1 step 2 I©)‘\
I el

AN N

F

Step 1. 1-[2-Hydroxy-4-(4-methyl-piperazin-1-yl)-phenyl]-ethanone
1-(4-Fluoro-2-hydroxy-phenyl)-ethanone (4.5 g, 29.22 mmol) was treated with N-
25 mcthylpiperazine (5 mL) at 130°C for 3 h to give 1-[2-hydroxy-4-(4-methyl-
piperazin-1-yl)-phenyl]-cthanone in quantitative yield.
'H NMR (400 MHz, DMSO-ds) 8 ppm 2.20 (s, 3 H) 2.39 (m, 4 H) 2.47 (s, 3 H) 3.35
(m, 4 H) 6.27 (d, /= 2.6 Hz, 1 H) 6.52 (dd, J= 9.15 and 2.6 Hz, 1 H) 7.66 (d, ./= 9.15
Hz, 1 H) 12.73 (s, 1 H).
30 By working according to the same procedure the following compound was prepared:

5-(4-Methyl-piperazin-1-yl)-2-nitro-benzonitrile
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Example 31
2-Methoxy-5-(4-methyl-piperazin-1-yl)-phenylamine
NO, NH,
NO,
_0 : step 1 ~© slep 2 ~°
—_— N —— N/\
Br k/n\ K/N\

20  Step 1. 1-(4-Methoxy-3-nitro-phenyl)-4-methyl-piperazine
Pd(OAc); (85 mg, 0.38 mmol), 2-dicyclohexylphosphino-2’-(N,N-dimethylamino)-
biphenyl (225 mg, 0.57 mmol), KsPO4 (2.26 g, 10.68 mmol), 4-bromo-1-methoxy-2-
nitro-benzene (1.77 g, 7.63 mmol) in THF (50 mL) were charged in a round-bottom
flask flushed with argon. The flask was evacuated and backfilled with argon. N-

25 methylpiperazine (1.01 mL, 9.15 mmol) was added and the reaction mixture was
refluxed for 72 h. The reaction mixture was then allowed to cool to room temperature
and concentrated. The crude solid was purified by flash chromatography on silica gel
(eluant: DCM/EtOH 90/10) to afford 1.05 g (55% yield) of the title compound.



394.1 0.764 1 A93BI1ClZ 394.4 0.792 1 Exanple 26 0 : Resin Step 1.
Direct acylation of the solid supported nethyl esters of nethyl

4-[ (3- carbanoyl-1-nethyl-4,5-di hydro-11-1-pyrazol of 4, 3-h]
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15  Step 1. 1-[2-(4-Methyl-piperazin-1-yl)-6-nitro-phenyl]-ethanone. In a cylindrical
quartz tube were placed 1-(2-chloro-6-mtro-phenyl)-ethanone (300 mg, 1.5 mmol)
and N-methyl-piperazine (12 ml, 180 mmol). The reaction was heated for 40 hours at
120°C. The solvent was removed under reduced pressure and the residue was
dissolved in DCM. The solution was washed twice with water and the organic phase

20 was dried over anhydrous Na;SO4. The crude was purified by flash chromatography
(acetone/MeOH 75:25) affording the desired compound (272 mg, 46% yield), as a
yellow solid.

Step 2. 1-[2-Amino-6-(4-methyl-piperazin-1-yl)-phenyl]-ethanone. To a solution of
1-[2-(4-methyl-piperazin-1-yl)-6-nitro-phenyl]-ethanone (270 mg, 1.02 mmoi) in a

25 mixture (1:1:1.5:2.5) of cyclohexene:THF:H,O:EtOH (12 ml), Pd/C 10% (328mg)
and two drops of HCI 37% were added. The mixture was heated at 70°C for 3 hours.
The Pd was filtered from the rcaction and the solvents were removed from the filtrate
under reduced pressure. The crude was purified by flash chromatography
(DCM/MeOH/7N NH; in methanol 9:1:1), to give the final compound (225 mg, 95%

30  yeld) as orange oil. This was treated with HCI in dioxane, in order to obtain a more

manageable solid.
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ol i ne-3- carboxam de In the case vvheregg hydr oxynet hyl group was to
be converted to an am nomet hyl group bearing a variety of
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was dissolved in DCM. The solution was washed twice with water and the organic
phase was dried over anhydrous Na,SOy and the solvent was removed under reduced
15  pressure. The final compound (14.65 g, 48% yield) was obtained as a brown oil.
Step 2. 2-Methyl-5-(4-methyl-piperazin-1-yl)-phenylamine. To a solution of 1-
methyl-4-(4-methyl-3-nitro-phenyl)-piperazine (9.0 g, 38.29 mmol) in ethanol (100
mlL) and cyclohexene (7 ml}), Pd/C 10% (1.5 g) was added. The mixture was heated at
80°C for 6 hours. The Pd was filtered from the reaction and the solvents were
20  removed from the filtrate under reduced pressure. The crude was diluted with DCM
and treated with HCl in dioxane; the precipitate was collected and washed with
diethyl ether to give the final compound as a brown solid in quantitative yield.
'H NMR (400 MHz, DMSO-ds) § ppm 2.10 (s, 3 H) 2.82 (s, 3 H) 2.91 - 3.01 (m, 2 H)
3.06 - 3.21 (m, 2 H) 3.49 (d, /=14.02 Hz, 2 H) 3.66 (d, ./=12.44 Hz, 2 H) 6.57 (bs, 1
25 H)6.63 (bs, 1 H) 7.01 (d, /=7.68 Hz, 1 H) 10.21 (bs, 1 H).
Example 34
N-(5-Bromo-2-trifluoromethoxy-phenyl)-guanidine
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Step 3. Cleavage of the differentially substituted
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Step 1. 5-(4-Methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamine
Tris(dibenzilideneacetone)dipalladium, Pdy(dba); (1.1 g, 1.2 mmol), 2-

~

15 dicyclohexylphosphino-2’-(N,N-dimcthylamino)-biphenyl (0.94 g, 2.4 mmol), 5-
bromo-2-trifluoromethoxy-phenylamine (30.7 g, 120 mmol) in THF (50 mL) were
charged in a round-bottom flask flushed with argon. The flask was evacuated and
backfilled with argon. LIN(TMS); solution (IM in THF, 288 mL) and N-
methylpiperazine (26.7 mL, 194 mmol) were added and the reaction refluxed for 1 h.

20 The reaction mixture was then allowed to cool to room temperature and filtered
through a pad of celite. The organic phase was concentrated, the residue dissolved in
DCM (200 ml) and washed with water (! x 100 ml). The organic phases were dried
over anhydrous Na;SQ,, the solvent evaporated in vacuo and the crude solid was
purified by flash chromatography on silica gel (eluant: DCM/EtOH 90/10) to afford

25 21.1 g of 5-(4-methyl-piperazin-1-yl)-2-trifiuoromethoxy-phenylamine (64% yield) as
a light brown powder.

'"H NMR (400 MHz, DMSO-ds) 8 ppm 2.23 (s, 3 H) 2.42 - 2.47 (m, 4 H)3.02 - 3.08
(m, 4 H) 5.10 (s, 2 H) 6.16 (dd, /=8.90, 2.93 Hz, 1 H) 6.33 (d, /=2.93 Hz, 1 H) 6.90
(dd, /=8.90, 1.46 Hz, 1 H).



NVR (400 MHz, DMSO-d6) 6 ppm 1.55 (dqg, ./=. 3.90, 3.54 Hz, 2 H 1.73
(d, J= 10 14.51 Hz, 2 H 1.92 - 2.03 (m 2 H 2.19 (bs, 3H)2.79(d,
J 10.73 Hz, 2 H 3.69 (m 1H) 5.89 (bs, 1 H 6.78 (d, J= 8.54 Hz, 1
H 7.61 (dd, J=1.95 Hz, 1 H) 764(m94H) 7.93 (d, if=. 7.56 Hz, 1
H) . Exanpl’e 29

t5r I( ﬁyﬁfé?%b&ﬂwgﬁéﬁ ogrfhék) 1o il‘[er 'se[rﬁeu %ﬁ-&@@ﬁrh O %Iﬂgw}/r!ga%lg&unds were

N- ( 5- br omop&pbredf | uor onet hoxy phenyl)-acetam de To a sol ution of

5- br ono- 2- fluQro phenyl.a 5. mmol) in EtOH (50
m) ot 0C MaARRE LS e ar phetislir e (4 7 i S0 rmol)
in 20 Et OH'g MMRriQoo M., DMSIOLES SWash Bb3 (s@ﬁ)@bﬂ(@%@ﬂfﬁ@eﬁaf?%edf}D

overni ght. The sol vent was evaporated to drieness and the solid was
triturcd whoR- -3ty 1 By Tkl (sah &) 6 10t(de, i 8178, Y74 H25] BA 732 (8550 PR dlzd)
of N-(5-br 2 L Ur t oXy- phenyl )-acetam de 1H NVR (400 MHz,
DVSO- d6) 8?|IE)Q|§n71'3-42(d’1j1ZE}S%PP%“i ’7.39 (m 2 H 821 (s, 1 H 9.87 (s, 1
25 By wor kB+i(p)2cBargiongmethyl-denahylepiperaciadisyp-2t triflubedrhethbxyg conpounds
wer e preparged: ]N- 4- Bronp- 2-tri fl uoronet hoxy- phenyl ) -acet am de | HNVR
(400 MHz, YBY'8 ppm 2.09 (s, 3 H 7.57 (dd, J= 8.8 and 2.2 Hz, 1
H 7.63 (MHNMR (3009IQH(deMlS’B @%ﬂﬁnzkﬂ(ﬁ 39H)&O4654 sé(gifl};fﬁfh 52 - 4.56

N- (4- Br onp- 2- net hoxy hena/ -acetam de DVSO46) 8
b 2. 07 (&0 Sy ALY, 23 i g i B 19 o DR oo

720(dJ§ lg‘ﬁoé z njBSHz 1 H 9.17 (s, 1 H);

N ( 2- Acet yr ro ? aceta ‘de 11-1NWR (400 MHz, DMBO-d6) 8
ppm 2. 10 (S—((IB-Z-;}elﬂzyﬁﬁy(mthy:B-clH)neﬂiyl?ﬁipéﬂdm D-yl)&-ﬁlfhmdmﬁéthéxﬁz 1 H
8.04 (d, J=2.4 Hz, 1 H 8.11 (d, J=8.9 Hz, 1 H 10.94 (s, 1 H).
Step 2. phénylaminé.

IF\)lgg Ej [) i f Igusrfg geNt[ea(y-MetM} -pipERigin- DiyDer-aMudromyfhbx g hRensI-gnmediagi de
2- d.(cyfi}) oh&XyA ﬁ;%é%]hPéé (i*m‘?‘%l’leRﬁ%%Hy’pa?rﬁf%}’fonkﬁt%¥w%nyéa£@33 g73
0.34 mof t o (rﬁnch)" &nﬁcﬁsﬁr(l A TUOERRBLIIRXY3PRENY. b)mxﬁ(izhéma@&d(&d(?ée g,
17 nmmol ) ) were charged round- bottom fl ask flushed with argon.
The 10 fI@é%lona‘é’aSeﬁ@@%ﬁteéo (14 frad Kif.i Theemixtiehwas gopled LdON@Twsyozm
sol ution

mol ) were (é%%{agﬂ_ olug%gﬁ trh er%l%%rla(gn %?%h&éﬁl uxed(r]‘ ? Hﬁ“% I%ﬁéﬁq"l‘zhl\?&asl5
reaction nacbdt:djtoepHUaBl ffhemqtabhmpbmsle tvas ooakted ovithddi® {expeé nﬂl)udm:dawdr

concenirate soI | d urified b flas hr a

SPT catbel o SR B RPeas Tof Ndlitrs e B ST g FaeY
the N-[5-(dve ﬂ15lﬁﬂbhmhp@mﬂ (M(ﬂﬁg%%yleld)asawhlte solld

-y0-2-trif] uoronet hox heng Q]gacet am de. §4 0 IVHz, DMVBO- d6)
5 ppm 2. 06 H NMR(4) 22231\(@ ) §pprp 224 (MHMN% 34 im(‘rﬂ{)3,05-|)36175
dd, J= 9. -

(7.41 (bs, %54%86@4&? SHZI H%@(dﬁ J1’—78840(19’05%_?1 Higcggggcll #g ? 6ell%ame
procedur e KHhe fol |l owi ng conpounds were 20prepar ed:

N 14- (4- met hyl - pi perazin-1-y1)-2-trifl yoronmet hox henyl | - acet am de
I - (lxﬁ\?R (40% M?Izp DVBO- d6)y8)ppmé"—”§!ﬂﬂi—§£ 3 H g 21 (Z 3 H 254
(1 mH) 47H) 3Eﬂ;§15 2-hfdridky&c13D-%-05 (4-he Iﬁlp‘EBazﬁlddvyl)Jz:tﬂﬂ&ﬁ'oﬂfédw&yBB Hz,
N-12- et hd%&ﬂ“xlaffﬂ“?{eﬂ#gﬂlhmrﬁgf&?mzz %a-hiﬂ%mfﬂm%rééﬁ&rﬂxa@tm 1 NVR
(400 MHz, @g&ﬁé@bB ppm2.01 (s, 3 H 2.26 (s, 3 H 2.52 (m 4 H
3.12 (m 4 H 3.80 (s, 3 H 6.42 (dd, J= 8.66 and 2.56 Hz, 1 H) 6.58
(d, J= 2.56 Hz, 1 H 759(d J=8.66, 1 H 8.89 (s, 1 H).



Step 3. 5-(4-Methyl-piperazin-1-yl)-2-trifluoronethoxy-phenyl am ne
30tri hydrochl oride salt A solution of

N45- (4- et hyl - pi perazi n-1-yl)-2-trifl uoronet hoxy- phenyl kacet am de
(4.75 g, 15 nmmml) in EtOH (100 ni) was freated with HCL 37% (35 ni).
After 1 h under reflux the m xture was Concentrated and tritured with
hexane to give _in 89 quantitative yield, 5.74 g of

5- (4-net hyl - pf perazin-1-yl)- 2-trifl uoronet hoxyghenyl am ne

tri hydrochl or alt. NVR (400 Mz, de) 5 2.82 (d, J=
4.76 Hz 3 H) 3. 4oH) 3.48 (m 4 H 6. dd, N ) and 2.93
Hz, 1 H) 6.4Q%theds 4 93 Hz, 1 H 6. ﬁ,& Ad 1734 Hz, 1
H 10.31 (bs, | 7By (y\m\kl rrmord ng it o theHsa p priocgdu he
fol | owi ng conmpoynds' wer e prepar ed: ~N N-N

4- (4- Met hyl - pi pey azin-1-yl1)-2-trifluoronet hoxy-phenyl %
trihydrochlori salt 10 I NNR(4OO VMHz, DMSO- d5) pm 2.83 (d, J=
4.02 Hz, 3H)301(m4H)347(m4H)690(m 7.01 (m 1 H
10. 44 (bs, Té akbiutidn NEQB@@’(S%fL(tﬂnmhh’th yb%m)rle

di hydrochl gri de salt g &5 gim 2 8

3. 13 (m 4@4}@' oxgzethyl)-4.4.6-§- esrabwr‘eéfl 13d4=15>1863 @zbcw te g 1§, nﬂe stn]a +56
|(_|tZ)s 3 H) 1%@ 7%@8 %4] mﬁo%@f“ﬁ [5 %4 lﬂ)eﬂ%rl %z)efagm-ll?ﬂ Q—tﬁﬂz&oﬁétho;y men%rl]??

1- I12 And nog@an(dlnmhydldepu bbe apktmrelwysl jtirpddedoy U] b et hHIIGn & fiey do@ull tbe i de

| HN 98
(m by R ot e BB M atf stfea o st B pablacE
0BKaiDl o 30, K42, A o (& oty - pi et Azt -1 é‘“i“‘(‘*’s"e‘ﬁﬂ’l“f‘? é?ﬂ‘?‘gnone
Srop 1 5 AN AT M VST R R T0) He BB Y (o3t

1-(4-Fl t
Lo P e g e o o

142+ hy i 0x3:64.1042 AR (i e i 21EYA 59 Fhdsriy§ KBLHaHDAGS (=537 Fiz, 2

350 (- A Ep G oS, MR TE (IRER)L© SBATGE T3 ”%13
6.52 (dd, 8906, ak). 2.6 Hz, 1 H 7.66 (d, 9.15 Hz, 1 H 12.73 (s,

H . 30 By working according to the sa ocedure the fol | ow ng
conpound was prepar ed: eE_anmmieQ&

5- (4- Met hyPotasshfth 322 trylir i)t By NSt [5Q4- hediBAG ih érkif-1-Pf-2-

15 trifleoromethoxy-phenylamino}-4,5-dihydro-1H-pyrazolo[4,3-h]|quinazoline-3-
carboxylate (A51B5SC3Z)

o ooV INpe e ol

#
NN 07N —— /N

HO HO

Ethyl 1-(2-hydroxy-ethyl)-8-[ 5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-

phenylamino]-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxylate (1.7 g, 3.03
20  mmol) was suspended in ethanol 96% (50 mL) and treated with a 1.5 M solution of

potassium hydroxide in ethanol (8 mL, 12 mmol) at room temperature, overnight. The

precipitate was collected by filtration to give the title compound (1.54 g, 89% yield)

as a white solid. _

'H NMR (400 MHz, DMSO-dg) B ppm 2.22 (s, 3 H) 2.42 - 2.48 (m, 4 H) 2.72 (t,
25  J=7.74 Hz, 2 H)2.93 (t, /=7.62 Hz, 2 H) 3.12 - 3.17 (m, 4 H) 3.57 - 3.63 (m, 2 H)



NVR (400 MHz, DMSO-d6) 8 ppm2.23 (s, 3 H 2.43 (m 4 H 3.55 (m 4
H 7.28 (d, J=9.63 and 2.93 Hz, 1 H 7.56 (d, J= 2.93 Hz, 1 H) 8.18
(d, .1=9.63 Hz, 1 H. Step 2.

142- Am no- 4- (4- et hyl - pi perazi n-1-y1) - phenyl | - et hanone To a sol ution
of 1[2-hydroxy-4-(4-nethyl - pi perazi n-1-y1) - phenyl ket hanone (5.22 g, 5
22.2 ol ) 4is3 .My (R G 13-4, 7%%815@%}1@6} ﬁi"ng@'(ad Was 0§dﬂ§4ﬂHzThﬁ)

m xture was stirred at roomtenperature f , after which t

11.1 g (66722n#oFE-98tH221 bh$As4s, rﬂeﬂh@cﬁ)(soﬂ)éﬁam de was added and the
mxture was stirred at room tenpergtur %\éernl ght. 8.01 g (200 mmol)
of NaOH was added and the resultin was stirred at 100C for 2
h, then 50 lﬂ-}Wdrwqt ei]yl)ms[ia(ddwhglmpeﬂaemm-yt)ur-mmmsomeﬂmxpd at
10100C for

conoont  at BReMRbRER G RArB Py FERR SRR R erhaRaPed® o o

over sodi umsmsf(atzq and concentrated. The crude solid was purified by

flash chronat ography on, |I|ca gel (eluant: DCMEtOH 95/ 5) to afford
1.51 g of thetltl d(30%y|eld) 1HN DVBO- ¢c16)
8 ppm 2.22 (s, M* 2.42 (s, k 4 H 6.09
(d, J= 2.56 Hz, JOSand256(H/b; ®) s, 2 H

7.53 (d, J 9. 15N , Hﬁ"pl R,

2- Met hoxy- 5- ( 4- et hyI p| per zi n-1-y1)-phenyl am ne Step 1.

1- (4- Met hoxy- 3- ni t r o- pheny! - 4- net hyl - pi per azi ne Pd(diQ:)Z (85 ny,
0.38 | h in |
55 ol ) ke cmmoLasshon o s ety
nitro- beanﬁ@O(OIneﬂwxg phonydanigph.§- diﬂwdimﬂﬂ(wz j4.vlainerelinged i n a
round- @@tt%Jiﬁmafé@ah@@m&&g%qmdr&;@q)mag B waY y@&%gwaﬂd

backfilled wth argon hyl pi"per azi ne
was added ethy-IW'he- Chletan"omtbmalrbpd(mrmde l’rwé@chleflﬂmﬁ@ﬂbé} 03’2, 5\381ﬁhmol) and

reacti on mj Was C atur
omcent 1at wih ot LA%Lo BoeOtEt-b01 2830 £10cT PRI R BN
silica gel stireduambom DEMdEitOfd cﬁz@ﬁﬂgh)t The shétndwds dihutgl (vﬁﬁ%aydreind)th@f
the title conpound 1N d6 S,
H 2,45 (S %P@Cl@gﬂwaw%ﬁcﬁ@ baltielion o Ges s cBRputy (B30 g, )
H 7.26 (dgg % pZ?and293Hz 1H)735(d 2.93 Hz, 1 H). Step
2. 2-Met hoxy-5- (4-meth e‘ﬁ& per azi n- phenyl am ne 5A sol ution of

A

1- (4- net ho NMR]HQO SP-ds) ﬁmpﬁﬂ X‘}b(‘}s)érlLé)Z HHe(bg.35.,0 1d) 2.80 (thfol- §2 | n
MeOH (100 O(V
Nt 55 pei 1512 2 ORTRRERERED SO NS Grie ) SR TR0 Y FRPERSET

the sol ut i 5. 79z cloH):éﬁB (atret31 Bzal HYOdoQda &30800y ke t)I)aflot+r4

5 a1 3 gy Wiﬁ 3348 /sy MY T8, 15’185‘% 50 150ty by
J= 8. 66 andu3. 80Hz 1 6.30 (d, ./-=2.80 Hz, 1 H 6.64 (d, .T=
8.66 Hz, 1 .Exarrple32

1- 12- Ani no- 6- ( 4- et hyl - pi per azi n- Exampledny| | - et hanone
8-[5-(4-Methyl-piperazin-1-yI)-2-trifluoromethoxy-phenylamino}-4,5-dihydro-

1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (AS1B8C1Z)

N™ ™= NI =
| o
HNJ\N’ @ HN)\N/ @
NH
N~ 2 F O Nt
H N —_— F>r \©\ H
F
Br N
k/N\

25 Tris(dibenzilideneacetone)dipalladium, Pdi(dba);, (2.3 g, 2.5 mmol), 2-

F. .0
F
3

dicyclohexylphosphino-2’-(N,N-dimethylamino)-biphenyl (950 mg, 2.4 mmol), 8-[5-
bromo-2-trifluoromethoxy-phenylamino]-4,5-dihydro-1H-pyrazolo[4,3-



15Step 1. 1-12-(4-Methyl-piperazin-1-yl)-6-nitro-phenyll-ethanone. In
a cylindrical quartz tube were pl aced

1- (2-chl oro-6-nitro-phenyl)-ethanone (300 ng, 1.5 mvol) and

N- net hyl - pi perazine (12 n, 180 mmol). g'l;he reacti on was heated for 40
hours at 120C. The sol vent was renoved under reduced pressure and the

resi due wa I ved | 0 J i .50

wat er and t (gh%ar%gﬂzliﬁr%?%c% %se 8063&5%#%%%%}?%%%52?@%%%@ B ﬁe

crude was purirbunsiebattpmf flask Hlushedowilt exgoaphlye flaskeranshddatid 8 2R illed

a1 P 8D B A5 TRISAER B0 BB M1 830 Yo - RReiptazat 0

1- [ 2- Ami nonfl, G4-6meidiyl) wetedeided kit the Ydaotiom eiytilerefliRBEREL h. Fthedreaction

sol ution of 142-(4- et hlio -pi perazin-1-yl)-6-nit ro-%hen | ket hanone

(270 my? 1 7EBERS themalovsasl tejcepl jogopm: temperature and fgftered through a pad of

cycl ohexengekbFThEGkoktiO Hhhsh2wiM donck 1 i b9 Gashf
SREEIRESRO AL donc B RBTE 00 RS

HCl 37% wer e added e mxture was heated at 70C
was filter erometpgraphe on siice driclarmd: PR/ MsOFEPT/S) tnenflord Bongu(6@ % piski t he

filtrate uggﬁlréﬁi%w%ggﬁ;essure. The crude was purified by flash

chr omat ogr aphy 7NNH3 in nethanol 9:1:1), to give the final
conpound ( 225NNB, (406 MBABED-AS Sqpange2qs, 3 HI24S Wags tmeatid2 8 ()
HC1 in di 0\?9?%? in %Sger to obtain_a nore nanageabl e solid. 92 Bé
wor ki ng0 actol o Hg 3 0 P Galrd Spite 340 b1 na 2 Ot SR g Idbrpodrfd) Tk
prepar ed:  Rtd( 4=Vt hyla-1p), RENAZINHE-o ) FP7.2010s bRNZOM forid

(400 Mz, (Ode)’ S ppm 2.%3(%%,%?%7%?855} Tbs. %ﬁkﬁwﬁ’ggﬂl’;&s‘%’m
6.74 (d, .¥¥.02 Hz, 1 H 6.85 (d"7=2.80 Hz, 1 H 7.10 (dd, .7=9.08,
2.87 Hz, 1 H). 5Exanple 33
2- Met hyl - 5- (4- met hyl - pi perazin-1 - | am ne hydrochl oride salt
Step 1. Meld@3HChloro4tngd)-8: 5-(Bnrethiyl-pipereziyd 1) yIpRpeflaaionethds®t n a

cylindrjcal, quartz €. e aced 4- rQ-1-nethyl-2-ni{ro-benzene
(0. 04 © Touchehis ol st el Dbl -l oo lre S¥armamide e
reacti on wgssiBoangy for 48 hours at 200C. The sol vent was renoved
under reduced pressure and the residue was dissolved in DCM The
sol uti on was washed twice with water and the organi c phase was dried

over anhydrous Na2SO4 and the sol vent was[ r ¢noved under reduced
15pressure. The final co (104. 65 g, % vyield) was obtained as a

brown oil. Step 2. 2- My 4-gret hyl - p#per ] -y]) - phenyl am ne.
To a solution of 1- awptbyd- 4- {4 methy1- 3- o pi perazine (9.0
g, 38.29 mmol) in etha @ m.) and TyceseHexena-{7 M), Pd/ C 10%

(10
(1.5 g) was added. The mx@e was heated at 80CY¥or 6 hours. The Pd
was filtered fromthe react

am Ie 40

omr and the solvents re 20 renoved from
the filtrate under reduced pressure. The crude was diluted with DCM
and treated with HCl in dioxane; the precipitate was collected and

vashed w1 LSLONL SEN Lo Shugtie ol Sompound, s g brow, g0l o
2.2 (5 PRI R L S B o Sk s
20 Cs,CO; (490 mg, 1.5 mmol) was suspended in DMF (1 mL) and treated with 1-
bromo-2-chloro-cthane (0.1 mL, 1.2 mmol) at room temperature. After 2 h the
reaction mixture was poured into water and filtered, washed with water and dried to
give the title compound (529 mg, 96% yicld) as a whitc solid.
"H NMR (400MHz, DMSO-ds) & ppm 2.22 (s, 3 H)2.42-2.48 (m, 4 H) 2.81 (t,
25 J=7.68 Hz, 2 H)2.99 (t,/~7.80 Hz, 2 H) 3.12 - 3.18 (m, 4 H) 3.84 (t, /=5.91 Hz, 2 H)
4.87 (t,./=5.91 Hz, 2 H) 6.81 (dd, /=9.08, 2.99 Hz, 1 H) 7.19 (d, /=2.93 Hz, 1 H) 7.21
-7.26 (m, 1 H) 7.29 - 7.33 (m, 1 H) 7.46 (s, 1 H) 8.36 (s, 1 H) 8.92 (s, 1 H).



25H) 6. 63

34 N-(5-Bronp-2-trifluoronethoxy-phenyl)-guani di ne

(bs, 1 H 7.

01 (d, 1=7.68 Hz, 1 H 10.21 (bs,

93 To a

suspensi on of 5-brono-2-trifluoronethoxy-phenylamne (5.0 g, 19.5

nmol )

wer e added
refluxed f

and extrac
sul fate an
yield). 11
J=8.72, 2.

10Exanpl e

N45- (4- Met
NH, NH, HNX
5- (4- Met hy
Tri s(di ben
15 dicyclo
nmol ), 5-

THF (50 ni

The flask [WASIBNV&dgat & AR 40k M2, EMED 1) érpgmn2 23 (INGTHUES 23 s QT

(1M in THA,

added and the reactio
t hen aIIoWed to cool 1

of celite.
in DCM (20
phases wer
vacuo and
silica gel

in EtOH (15 nl),
of EtOH and 1 nL H20, and HCl1 37% (3. 2
A4 t he
g} Qgr §$—‘lﬁ%&?nﬁ)‘ el ¥
concentr at gtepatledn diluted with water;

er al

Tifs

cyanam de (1.64 .9, 39 nmmol) dissolved in 5
5°m) diIuted in 10 nL Et OH

[ T r$
ftlr e was cgg#%%%% ﬁﬂb@ﬂlo?ﬁ?ﬁgﬁggra fu

NaCOH 1N was added to basic p

times with ethyl acetate, dried over sodium

1 H. Exanple

mL

re,
H

ntrated to afford 5.2 g of the title conpound (89%

38 Hz 1I—I\

1 NVRofl&00 H/HZ DMSO-do) 8 ppmMNMRQafas,

2 H 6.98 (dd,
05 _(d ]1=1. 83 Hz ] H\ 711 (n1 1 Fh

RA51BI4CIZ 7
hyl - pi per azi

NH2 CF CB( st

- pi perazi n4

zi | i deneacef
hexyl phosphi
brono-2-tri f
were char(

’H NMR (400 MHz, DMSO-ds) 8 ppm 1.65 - 1.74 (m, 2 H) 1.92
r I i-he

G788 7 ULV E BB P2 .4

257 1)2- 824 (b, RFH) 0940320 hazy2 HR@Ng L aImsrisy, 4 H) 4.54

Bor b 4008 0l 21 R et L 2B b

b uprroEb X Y ) ey alnHrszé @Olﬁ)@ 85%20 myol )

mrl in a round-bottom flask fiudhed with arg

288 nL) an

The or gani
0 mM) and w
e dried over

the crude sp
:ﬁ/PE{&@MFQO/ 10) to afford 2521.1 g of

(eluant D

ot PR 2271 B85 86 2P 0o Bl 20 T 35

3.18 edrﬂﬂt(ﬁnpé{)estiur(e BBch 3T, Raled72 iy .Lugh e, 2a

ST o e 550

(RURY.0 @15 1 NB2AE3 (brl S1e1 $OIVANG, eYBROTALsed HN

id was purlfled by f1ash chronat ography on

5-(4-neth
yi el d) as
(s, 3 H 2.
(dd, J=8.
1.46 Hz,

fol |l owi ng
N-12- Amin

1

90, 2.93 Hz,

TAHGCZ! Nf
a light bro

42 -2.47 (

H. 94 By
conpounds w
-4-(4- net hy

13.02 (thi) 2 B) 857 {5, 3.L)S.§0Gs, 21HN.76 - 505 (8, 2 B) K)96.

e8.21 B eppred:(s, 1 H)

o N 06 ik oS Bl e S A T o8
Lob Pl oBiel Tl T rardais (S'rl?@xe%ﬂf?@, Tk

-m nerazin-1- v1\ phenyl11-acetam de | HNMR (4

MHz, DNVBO-
3.02 - 3.0
7.22 (d, J

dePBECHBm 2| |
8 (m 4 H
=9.02 Hz, 1

5@%9522% f Cl]ﬁs 69]2&%01(1%24 7%7 Z%I) 290 tho, ety 325

GBNMR (4)0H)iHz, DYISGds)D phm 2. 742(m, 2, Ky 2. Ofn(ma 2 f

(m, 1 H) 7.25 (bs, 1 H) 7.39 (m, 2 H) 7.42 (bs, 1 H) 7.87 (m, 1 H)
838 (s, 1 H)9.03 (s, 1 H)

A51B5ClZ

"H NMR (400 MHz, DMSO-ds) & ppm 2.24 (s, 3 H) 2.46 (br. 5., 4
H) 2.80 (t, J=7.62 Hz, 2 H) 2.98 (t, /=7.62 Hz, 2 H) 3.15 (br. 5., 4
H) 3.64 (q, J=5.49 Hz, 2 H) 4.59 (t, J=5.79 Hz, 1 H) 4.63 (1,
J=5.37 Hz, 2 H) 6.79 (dd, J=8.96, 2.99 Hz, 1 H) 7.19 - 7.24 (m, 1
H) 7.24 (br. s., 1 H) 7.25 (d, J=2.93 Hz, 1 H) 7.43 (s, | H) 8.34 (s,
1H)8.85 (s, 1 H)

¢o

2_
2.4
in

1 on

d
ed

23
16
90,




5-((S)-2-Benzyl oxynet hyl- 4- net hyl - pi perazin-1-y1)-2-trifl uoronmethoxyp
henyl am ne 111 NWVR (400 MHz, DMSO-d6) 8 ppm 2.87 (s, 3 H 4.46 - 4.50
(m 1 H 4.52 - 4.56 10(m 1 H 6.21 (dd, J=9.02, 2.93 Hz, 1 H) 6.37
(d, J=3.05 Hz, 1 H 6.93 - 6.97 (m 1 I—;)9 7.22 - 7.38 (m 5 H 10.19
(br. s., 1 H;

5- ((R) - 2-Benzyl oxymet hyl- 4- et hyl - plperazin-1-y1)-2-trifl uoronet hoxyp
henyl am ne. Step 2.

N- [ 5- (4- Me8H$H(4-dilgrbylapiperalzing ILyH 2~ triflvok exa ethoey-hbenyd phimo -1 viigdars-di ne
15 To a sol

1
5- (4- met hyl"q‘ dﬁ%?iﬁ’#{ai"lglfﬁ Blapmaee s AR ant B UG e (275 ng, 1
mmol) in HC1 6N (1 n), cyanam de (336 ng, 8.0 nmol) was added and
t he reaction was stl[f‘Eed at 60 Cfor 1 h. m xture was cool ed down
to roomtenperature~ diluted with water (3 ), extracted with DCM
(10 nth). NaOH 2N wag added {o pH>11l. The agueous phase was extracted
with Et20 (3 x 10 N]c,fl :Qo.a 20sodi un@lf/’@t e d &concentr at ed.
The resi due was crys a Yed M di-ethyd 0l [
conpound (240 ng, 76% yiel d)" s a *whi t e sol £ 2 (460 MHz,
DMVMB0O-d6) 5 ppm 2.21 (s, 3 2.39 - 2245 (m 4 H 3.05-3.11 (m 4 H
6.40 (br. s., 1 H 645(d°d J=8.90, 3.05 Hz, 1 H 6.99 (dd, J=8.96,
1.16 Hzs 1AHmixt@RE¥ANPech&Ro-ctEly)W-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethox
1- (2- hydroxy-et hyl ) - 8-15- (4- net hyl - pi perazin-|-y1)- -trlfluororretyhoxy
pheny! ami nenylamsnalidal g rmebpYrazm[6,3flzilqenamilq®ﬁwa&vemmide (350 mg,
e- 3- car box B55% o 6
et hyl 6- [(gF %ehtﬁ?l{/ am no) ﬁ%ts k@eﬁaﬁﬁ%%%%;&egblgfoglﬁ' AﬂeI(C%Oﬁng {H@éa)cu&{
( 2- hydr oxyméttirg| yas4par®l inig etatcalaydi fidtetclt Thel amdt seldd eas lpoxifitdibe flash 15

m . of

N [ 5 (4 mestkgmASe e o YR (Glank; PEVEMSQE PRy SoHE) 254 B ZhY4i ne
was added. yidgldgofthx title eontgaing!t i rred for 4 h at 110C. After cooling the
i xt { t d st d 30 t

The. pr ect pit AR AY Pltfa SRE0-4ESRen 421 ko inkibe e & (8 #b S¥5(1d

(Zt 86J97og7ﬂ7tﬂoefi£@rmpynﬂ(r§ﬁl7%4 Hélzﬁ) ﬁ\"}é? ééﬁgm'\/k*ﬁ) 4%&”@{383751?%”?1)1 31

J=7.68 Hz 5&9%&15}&1-12 BHO©8(1rﬁ:ld21 91)15329_:21-1: BH18 18m7.32 (k) 231)5543 (s, 10

3.64 (m 2 1 4. 65
(t) J(:5.371H§?%9%19101(}g’.88%;_ @Sd’i y :Q%ﬁéﬁdégﬂﬁ llﬁ)rf?'og.zsz?ﬁ()'s, T)H)
7.21 -157.24 (m 1 H 8.36 (s, 1H) Bnfille 45, 1 H). Exanple 37

Pot assi um [1-(2- dro 4meth i azin 1)-2-

15t r;SfS: ﬂor%@%ﬂﬂﬁ@% M'M%’d‘ft 11' —I’dmﬂfdxd'l)%:lg 'I'OE'IQB‘I"HI"XYB h] qui nazo
li ne-3- egsteaxknihe-4,5% G&ZH Eﬂhﬁ%loHS -h]quinazoline-3-carbexamide

1- (2- hydroxy- et hyI -845 met]ag)Ol pi perazin-1-yl)-2-trifluoronethoxyp

henyl ani nd)Ydxoguey o[ 4, 3- h] qui nazol i ne- 3- car boxyl at e
(1.7 g, 3.03 20 mmol) was suspended in ethapol 96% (50 m.) and

treated with a 1.5 ol ution of potassm droxide in ethanol (8
m., 12 mmol) at r terrperature overnl ! The precipitate was
col l ected by fiItratlon L9 ive the t|tIe o rrpo d (1 54 g, 89%
yield) as a white - d/k M—|z> DMSO-d6) f3
ppm222(s 3I—|)2N-N 4 Hz, 2 H)
2.93 (t, J=7.62 Hz, °2Fl-l)3ﬁ2~'- ’17(m4 33572/""3 3(m 2 H

NH,
20 A suspension of 8-[5-(4-methyl-piperazin-1-yl)-2-trifluoromethoxy-phenylamino]-
4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (100 mg, 0.2 mmoi) and
Cs2CO; (97.5 mg, 0.3 mmol) was suspended in DMF (0.5 mL) and treated with (3-
bromo-propyl)-carbamic acid tert-butyl ester (71 mg, 0.3 mmol) at room temperature.

After 2 h the reaction mixture was poured into water and filtered, washed with water



96 4.53 -4.59 (m 3 H 6.76 (dd, J=9.15, 3.05 Hz, 1 H 7.20 (dd,
J=9.02, 1.34 Hz, 1 H 7.32 (d, J=2.93 Hz, 1 H 8.26 (s, 1 H 8.65 (s,
1 H. Exanpl e 38

1- (2- Hydr oxy- et hyl ) - 8- 15- (4- et hyl - pi pqg@zi n-1-31)-2-trill uoromet hoxy
phenyl am nol - 4, 5- di hydr o- 1H pyr azol o[ 4, 3- hl qui nazol i ne- 3- car boxam de
(A51B5C12) i ' - : :
o hydr bl ARG Rishibe Bles BB BaR f ioxanc (1 mL) gnd toated with HCL 4N in
trifl uor omdtoeney(Opheryl fanilnlb] Tk Brediphigtd veas 1fitqpyd amxbboed 4 Bivh]theiitilazo
line-3- 10 [ 1,54 2. ) in anhydrous DVA (40 nl)
was treat eﬁgﬁf?qﬁéxéﬁ%’% 451\1;’ ?’ﬁ“‘%??é‘%‘?%ﬂ- car bodi i m de hydrochl ori de
(EDCD (1. 034 MR .(8® N2l DMBTLA) & fpn@ I8P AR (m, 2 H) 2.63 - 2.72 (m, 2 H) 2.79
1H 1, 2, 3-benzotriazol -1-ate (0 5.38 nmmol ). The reaction was

.819 g,
stirred®at - £86M:  Fp r8atdrE469 &z B Fhit2. 96THe04 @n 2t Hoh0Tvad 24 (mud B3 48 t h

wat er and t r |y i Pi e | e i I oy 4.0
B ford the trP) o aouroas gl o BEb 57 YB3 AT Ry B Add e 50 4R,
DVBO- d6) 82{8pidz2 1 3 1.30 (3, ¥48.90, 46 6(Hz,.1 B) 7.34 - A37An80 Ht 740 &7, €21 Hi, 2

H 2.98 (t =7. . hr,.s., 4 H 3.64 (q, J=5.49 Hz, 2
H 4. 59 (t?-9§£%:$§3§§?-3§@>1 @.%@Q%ﬁﬂﬁ:s.w HZ, 2 H 6.79 (dd,

J=8. 99 , 2. BY wdzking addprdingl® the shnmitdpréaedurd thd) followRihg (cbipoind, wak pripared25
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8- 15-(4-Me hiReT-33L | L . idol - 4, 5-di
hydr o(lH- pyfr)izia]ézﬂgli dg?lggg%ﬁﬁ}gﬁrg%-ﬁ?zgfozgﬁox anﬁ ?{% g%?%%ﬁg%w

25Tri s(di beyfrerkladfe saletvHBIACHE) | adi um Pd2(dba)3, (2.3 g, 2.5

ol 4k NRME Q0N ARSI i 488 1 6 AR 288 R )=RhPRE Wy (95
br OED- 2-t r 2.7 ud08 1t D&Y B-06R Sl (anidnd)3-81, (H;‘ﬂéotmdﬁzgl-ziﬂl-}zpw a4.06 0h /L BY

97 inazgline-3- car m 4. 54 i H 6

were ohbr obd [ Fr A0 B edh A B Pt T g S TP bl
was evacuaHgd EN7Haskd )1 Hee 1946:hs. 3 09838 N@g&ﬁh&s,wh ition (IMin
THF, 630 nlL) and N-nethyl pi perazine (69 nL, 50.64 nmol) were added
and the reaction nmixture refluxed Exgmpled3 The reaction 5 nixture was
then allo . : ihQ)-b Al N i d through a pad
of celi te\.@- hgﬁg)‘?ﬁ?ﬁ?i&ﬁﬁase \%\ggﬁggncerﬁﬁ?}kmﬁwi{"hﬁﬁg ude solid was

Fea gel (el ikt :  DCM MeOH
e title=C und. 11-1 NWR

purified by flash chromat oggraphy on si
95/5) to afford 9.2 g @8 yi el d) He¥
(400 MHz, DWVsO46) 5 ppm (s,sep1 H) 45 step 22. 48 4 H 2.84 (t,
10 J=7.62 Hz, 2 H) 3.00 (t] J=#56—&, |2 H—316- 20 (m 4 H) 6.71
(br. s., 1 H 7.19 (dd, J=9.02, 1.34 Fzqy 1 H 7.3%2 (br. s., 1 H 7.49
(br. s., 1H) 8.34 (br. s., 1 H 8.36 < 1H). N

Exanpl e 40

I

1-(2- or g ADRY et B pH T - DI | - h- -1 i fl yor omet hoxy-
15phe%H a L %k%%tééc}f%%’ﬁ%%yggﬁ)ﬁ@%?mil)qzyu?'%]%zgfnﬁlﬁél-og- ear boxam d
e ( A51B9Cljenylafmiseispensi on of
845- (4-methyl - pi perazin-1-y1)-2-triflu t hoxy- phenyl am no] -
4, 5- di hydr%éififﬁ%g‘?%@‘bqr%‘i’ﬁtl’é}%lj”tfﬂﬁf‘ﬁ% &%, ga@bHﬁa‘ﬁ% a‘és‘(‘%él“hﬁ'}atﬁ. 0
ol ) and (1.65 g, 5.06 mmol), 1,1'-bis(diphenylphosphino)ferrocenepalladium(ii) dichloride,

complex with dichloromethane (1:1) (0.08g, 0.1 mmol) in dry DMF (20 mL) were

25  charged in a round-bottom flask flushed with argon. The flask was evacuated and
backfilled with argon. A  solution of I1-methyl-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1,2,3,6-tetrahydro-pyridine (0.45 g, 2.01 mmol) in dry
DMF (10 mL) were added to the suspension and the reaction mixture warmed at 80
°C for 3 hours. The reaction mixture was then allowed to cool to room temperature,

30 diluted with water (100 mL) and extracted with DCM (2 x 50 mL) and the combined



20 Cs2CAB (490 ng, 1.5 mml) was suspended in DMF (1 nL) and treated
with 1- brono-2-chloro-ethane (0.1 nL, 1.2 mmol ) at room tenperature.
After 2 h the reaction mxture was poured into water and filtered,

washed with water and dried to give thegtitle conpound (529 ng, 96%
yield) as a white solid. IHNVR (400MHz, DVMSO d6) 5 ppm 2.22 (s, 3 H)

2. 4% 1% 48 é)fg"ﬁhl hiBes &rl;c%ex(ﬁacte% 51141\:]17\1 () kglutlc?n dSﬂ) n%[zggﬁhé Sc%ueQU'S?laﬁtQ wig, 2
H 6.81 @aﬂﬁed‘]hﬁg a@gtlorgofgg)dp@i ’b@aﬂ)maﬁe _@gd @ﬁrac}edzw@gEt—QAc 2 H)5071‘1‘121
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A suspension of 5-(1-methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-trifluoromethoxy-

phenylamine (0.3 g, 1.10 mmol), 10% Pd/C catalyst (100 mg) in EtOH (20 mL) was

hydrogenated at 40 psi for 6 hours into a Parr apparatus. The mixture was filtered over
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a pad of celite, the solvent removed under vacuum and the crude residue purified by
15 flash chromatography on silica gel (eluant: DCM/MeQOH/NH; 95/05/005) to yield the
title compound as a light brown solid (0.17 g, 56 % yield).
'"H NMR (400 MHz, DMSO-ds) 8 ppm 1.56 (qd, J=12.32, 3.54 Hz, 2 H) 1.68 (d,
J=11.80 Hz, 2 H) 1.93 (t, /=11.20 Hz, 2 H) 2.18 (s, 3 H) 2.30 (tt, J/=12.00, 3.66 Hz, 1
H) 2.84 (d, /~11.34 Hz, 2 H) 5.22 (s, 2 H) 6.43 (dd, /=8.41, 2.07 Hz, 1 H) 6.67 (d,
20 J=2.19Hz, 1 H) 6.98 (dq, /=8.37, 1.50 Hz, 1 H).
Example 44
5-((R)-2-Benzyloxymethyl-4-methyl-piperazin-1-yl)-2-trifluoromethoxy-

phenylamine

" “OH
0. NH
T !

25 Step 1. (R)-3-Benzyloxymethyl-1-methyl-piperazine-2,5-dione
To a solution of sarcosine methyl ester hydrochloride (2.8 g, 18.6 mmol) in DMF dry
(43 mL), DIPEA (3 ml, 16.9 mmol) was added and the mixture was stirred at room
temperature for 20 min. Then THF (160 mL), EDDQ hydrochloride (3.2 g, 16.9
mmol) and BOC-D-Serine (5.0 g, 16.9 mmol) were added and the reaction mixture
30 was stirred at the same temperature for 2 h. The solvent was removed under reduced

pressure and the residue was dissolved in AcOEt. The solution was washed with



(d, .7=1.10 Hz, 1 H 7.26 (hr. s., 1 H 7.40 (s, 1 H 8.35 (s, 1H
8.91 (s, 1 H A49B11C1Z 'H NMR (400 Miz, DMBO d6) 8 ppm 2.78 -2.85
(m 2 H 2.96- 3.03(m 2H 3.67 (s, 3H)580(s 2 H 6.70- 6.75
(m 2 H 6.99 - 7.06 (m 2H)730(s,w; 7.36 (s, 2 H 7.48 (s, 1
H 8.14 (s, 1 8.41 (s, 1 H 9.33 (s, 1 H A45B5C1Z 'H NMR (400

H)
DVBO: Gfi)e;8 o 0
?/':]Z 1 H 4%61‘( lI@@I;FIZanZ 9\1&@@0 %a at%& g)%ut%gﬂ ?th rg 1§§h%g]w(a% dmigﬁ%
7.39 (m 2 aPi}ydl’OlmZ‘]é(zﬁ@g C:pnlegntrﬁtlmofme stlukipn g&eS‘Bg (B5% Yickh) F.cOBuflsss 1

9 Aot MSASED 0 BT £ R St
(hr. s. , 4 stifrd a’i r6dm (Empetatire 48 :Hn T dolveft @8 l(eha,ovéﬁndzsrehlaaedlprb%mé- 63
(t, 5  and the residue was dissolved in MeOH (400 mL). TEA (21.5 mL, 149 mmol) was
added and the solution was refluxed under N, atmosphere for 2 h. The solvent was
removed under reduced pressure and the residue was dissolved in DCM. The solution
was washed twice with water and the organic phasc was dried over anhydrous
Na;S0,. The solvent was removed under reduced pressure and the crude was diluted
10 with Et;0 and decanted to give the final compound (1.93 g, 63% yield) as a white
solid.
'H NMR (400 MHz, DMSO-ds) 3 ppm 2.83 (s, 3 H) 3.56 (dd, J=9.63, 2.80 Hz, 1H)
3.77 - 3.83 (m, 2 1) 3.87 - 3.92 (m, 1H) 3.95 (q, /=2.68 Hz, 1H) 4.45 - 4.53 (m, 2 H)
7.25-7.31(m,3 H)7.33-7.38 (m, 2 H) 8.23 (br. 5., 1H).
15 By working according to the same procedure but using BOC-L-Serine the following
compound was prepared:
(8)-3-Benzyloxymethyl-1-methyl-piperazine-2,5-dione.
Step 2. (S)-3-Benzyloxymethyl-1-methyl-piperazine
To a solution of (R)-3-Benzyloxymethyl-1-methyl-piperazine-2,5-dione (1.93 g, 7.78
20 mmol) in THF (30 mL), LiAlH, 1M in THF (15 mL, 15.5 mmol) was added dropwise
over 30 min and the solution was refluxed under N; atmosphere for 3 h. The reaction
was cooled to 0°C and diluted with water (100 mL). Then 4 mL of a 15% aqucous
NaOH solution was added. After 1 h 100 mL of water was added and the reaction
stirred overnight. The white precipitate was filtered out and washed with DCM. The
25  solvent was removed under reduced pressure and the residue was diluted with Et,0
and decanted. The crude was purified by flash chromatography (DCM/MeOH/7N
NH; in methanol, 90:9:1) to give the desired compound (1.43 g, 83.5% yield) as
yellow oil.
"H NMR (400 MHz, DMSO-ds) 8 ppm 1.61 (t, /~10.12 Hz, 1 H) 1.85 (td, J=10.82,
30 323 Hz, 1 H)2.13 (s, 3 H) 2.57-2.67 (m, 4 H) 2.83 - 2.89 (m, 1 H) 3.29 - 3.34 (m, 2
H) 4.47 (s, 2 H) 7.23 - 7.40 (m, 5 H).
By working according to the same procedure the following compound was prepared:

(R)-3-Benzyloxymethyl-1-methyl-piperazine,



.7=5.37 Hz, 2 H 6.79 (dd, .7=8.96, 2.99 Hz, 1 H 7.19 - 7.24 (m 1
H 7.24 (hr. s., | H 7.25 (d, .7=2.93 Hz, 1 H 7.43 (s, 1 H 8.34
(s, 1 H 885 (s, 1 H 99 Exanpl e 41

8- 15- (4- Met hyl - pi perazin-1-yl1)-2-trifl ugsomet hoxy- phenyl am noi - 1-yi ny
| -4,5- di hydro-1H pyrazol o [4, 3-h] quinazolin e-3-car boxam de (A51Bl
oC 1Z) N N OCF, H N- NOCF3H N-NH2 CgRamfitemsxt ure of

1-(2-chl oro-ethél% 845- (4- nmet hyl - erazin-1-y0-2-trifluoronethoxy-
phenyl ani n§H>4( HHQERXG)’"'PFIFYWTIH Y’?JIPIDE@ZW]'W Ifatrifluonemethexy-boxani de
(350 ny, r 1 h. After
cool i ng thgﬁr eact #r)c?nqmrlim? g@réﬁ%‘@y:{&%@%%b& 8II"?J?ter ed. The
crude sol i daskwxamide (N1¢dBHY1Z) ash chr omat ogr aphy on silica gel

(eluant: DCM MeOH 95/5) to afford 234 ng (71 %10y| eI ) of the title
conpound. 1H NWVR (400 ; 0- 015) 8 ppm 2. 22 3.39 - 2.47

(m4H)283(tJ7N8Q 3.01 (t, J=7. 3.12 -
3.20(m 4 H) 4.9 *FédH _ I—ﬂz|‘|)589r_(,(lb 54N , M:H) 6.81
(dd, J=9.15, 2.98F H)/7 8-732m 43( 1H)766
(s, 1 H 8.33 (dd, J= A§7Hz 1—H)-839( NN 9.05 (s, 1 H).
15Exanpl e 42 N

1-(3- Am no- propyl) rret hyl - pi perazin-1-yl)-a@trifluoromethoxyph
enyl am noi - 4, 5-di h r- pyrazol o[ 4, 3- hl qui nazol i ne- 3- car boxam de

hydrochl oride salt (A 51B13Cl Z) 20 A suspension of
845- (4- et hyl - pi perazi n-1-y0-2-trifl uoromet hoxy phenyl am no]j -

o) and (2008 (o9 B ot 0. Sty e O LRy Bl By ©

and treat ettlﬂmorqme(ﬂglxymhﬂwlgnmpy1)ne¢ladﬁaﬁﬁd1hydxo+ldﬂ pm‘&ioldiﬂlﬁyl ester (71

, 0.3 t xture was

ggured i nt oqv\}lbtg%eorlfngg’? %§q§?®o§d whéhe dﬁwn%rﬁgl e?éﬁqgg almtl P The
resi due wastnpsgipencfid;, an-18°0XaNBC:linMIME0d 7 tileavadddéd dropkibe APhden
The pre s filtered and dried to

di 0.1 for. 1 h. t

gi ve Uik, ek aiBlemu= san iy VoS gui 0% MHSomiing 8t s wmoReRT 200
Mz, DMSO- giniShtPWhenl2 89- onM%H(v{?ﬂs aadéﬂ) Tﬁe @ﬁvcr@ vs7a§ r&rﬁ&vca uh&cr%ec?u%cd S
22.86 (m 2 H) 284 (d, 1=4. 63 Hz 1304 (m 2 H)

3.24 (m 4PEpsuzs agl thy esidugywas dilpted \Iél!)bh @@0 imi_mecslateldizto &verﬁhmdemet(t

6.46 Hz, B Bk Bsivelit 30 (dd, 1=8. 96, 6
ﬁz’ ‘11 H)Hz7cc§n @1118@1 ﬁﬁ'ﬁé@ eérad%éﬁmé)a%gdﬂ%wnéoﬂfpl_; 3 9(2 (brl X 31H)1

8.38 (s, 1 H—INIVQ{O@O(MHZ,]_DM)SO ds) 6 ppm 2.79 - 2.84 (m, 2 H) 2.87 (s, 3 H) 2.95 - 3.02
15 (m, 2 H) 4.17 (s, 3 H) 6.82 (dd, J=9.15, 2.93 Hz, 1 H) 7.25 - 7.29 (m, 1 H) 7.32 (d,
J=3.05Hz, 1 H) 8.36 (s, 1 H) 9.00 (s, 1 H).
By working according to the same procedure the following compound was prepared:
8-[5-((R)-2-Hydroxymethyl-4-methyl-piperazin-1-yl)-2-trifluoromethoxy-
phenylamino]-1-methyl-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-
20 carboxamide (A115B1C1Z).

Example 46
1-(2-Hydroxy-ethyl)-8-[2-trifluoromethoxy-5-(4-methyl-4-oxy-piperazin-1-yl)-
phenylamino]-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide
(A102B5C1Z)



By working according to the same procedure the foll ow ng conpound was
pr epar ed:

101- ( 3- Am no-et hyl ) - 815- (4- net hyl - pi perazi n-1-y1)-2-trifl uoronet hoxy-
nhenyl am nol - 4, S- di hydr o- 1H pyr azol 014,1?4 111qui nazol i ne- 3- car boxam de
hydrochl oride salt (A51B12Cl1Z) 111 NWMR (400 MHz, DMSO-d6) 5 ppm 2. 80
-2.84 (m 2 H 2.86 (d,cA=4.76 Hz, 3 H) 2.97 -3, 3(m 2 H 3.06 -
3.28 (m 4 H) 3.81 (';d,l 2 H 4.90 -4.96 ( 156. 87 (dd,
J=9. 08, ZQQWﬁiﬁS 330(m2|—|)73 rNsI 7.41
(d, J=2.68 Hz T VS 88(sl
H 9.17 (s, l,IWExarrplﬁe 43 NN , -

541- Met hyl - pi peridin-4-y1)-2itrifluoronet hoXy nhenyl am S1e OCF CF COCF,
H2N step 1rstep 2 Br 20Stepol. HO
5-(1-Methyl-1,2,3,6-tetrahydro-pyridin-4-yl)-2-trifluoromethoxy-
phenyl am ne 5- Brorm 2-trifluoromethoxy-phenylamne (0.43 g, 1.68

nmol ), cesium carbonate (1.65 g, 5.06 mol),

1, 11- bi s(di phenyl phosphi no) f errocenepal | adi un(ii) dichloride, conplex
wi t h di chl dpomesphitine ¢f1400 nig).(035] r0ma ) ned [13(2thydiby-eiy)-8-Pe(4phgthyier e

25 charged | Iask fl she fl.ask was
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CLADMS:
i. A compound of formula ()
N{ y
R‘t/LM/ N\ R3
4
JR2
R2
o
wherein

R1 is an ortho-substituted-arylamino of the formula:

N

. HN
R, HN—

OR

R h R"4

wherein R’y and R"y are independently selected from: halogen, nitro, cyano, Ci-Cg alkyl,
polyfluorinated aikyl, polyfluorinated alkoxy, alkenyl, alkynyl, hydroxyalkyl, aryl, arylalkyl,
betefocyelyl, Cs~Cq cycloalkyl, hydroxy, alkoxy, aryloxy, heterocyelyloxy, methylenedioxy,
allcylearbonyloxy, arylearbonyloxy, eycloalkenyloxy, hetero eyelylearbonyloxy,
alkylideneaminooxy, carboxy, alkoxycarbonyl, aryloxyearbonyl, cycloalkyloxycarbonyl,
heterocyelyloxycarbonyl, amine, ureido, aikylamino, dialkylamino, arylamino, diarylamine,
heterocyclylamino, formylamine, alkylcarbonylamino, arylearbonylamino,
heteroeyclylearbonylamino, aminoearhonyl, alkyleminoearbonyl, dialkylaminacarbonyl,
arylaminocarbonyl, heterocyctylaminocarbanyl, alkoxycarbonylamino,
hydroxyaminocarbonyl, atkoxyimino, alkylsulfonylamino, arylsulfonylaminoe,
heteroeyelylsulfonylamino, formyl, alkylearbonyl, arylearbonyl, cycloallylcarbonyl,

heterocyclylearbonyl, alkylsutfonyl, arylsulfonyl, aminosulfonyl, alkylaminesulfonyl,
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dialkylaminosulfonyl, arylaminosulfonyl, heterocyelylaminosulfonyl, arylthio, alkylthio,

phosphonate or alkylphosphonate;

R2 is hydrogen or an optionally substituted group selected from straight or branched C;-Cg
alkyl, straight or branched C»-Cg alkenyl, straight or branched C,-Cs alkynyl, C3-Cg cycloalky

or heterocyclyl;

R3 is CO-OR' or CO-NR'R", wherein R' and R" are, each independently, hydrogen or an
optionally substituted group selected from straight or branched C;-Cg alkyl, C3-Cy cycloalkyl
- or heterocyclyl, or R' and R” taken together with the nitrogen atom to which they are bonded,
may form an optionally substituted heterocyclyl group optionally containing one additional

heteroatom selected among N, O or S;

or an optional isomer, tautomer, hydrate, solvate, N-oxide or pharmaceutically acceptable salt

thereof.

N

A compound of formula (I) as defined in claim 1 wherein:

R3 is CO-OH or CO-NR'R", wherein R' and R" are as defined in claim 1.

3. A compoul;d of formula (I) as defined in claim 1 or 2 wherein:

R2 is an optionally substituted straight or branched C,-Cj alkyl or Ca-Cg alkenyl.

4, A compound of formula (1) as defined in any one of claims 1 to 3 wherein;

R3 is CO-NR'R", wherein R' and R" are as defined in claim 1.

5. A compound or a pharmaceutically acceptable salt thereof which is selected
from the gronp consisting of: §-[2-acetyl -5-(4-methy1—piperazin-]-yl)-pheny]amino]—l-merhyl-
4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide {A39B1CI Z);

8-[2-acety1-5-(4-methyl-piperazin-l-yl) -phenylamino}-1-(2-
fluoro-ethy1)-4,5-dihydro-1H-pyrazolo[4,3-h]quinazoline-3-carboxamide (A39B2C17);
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1-methyl-B~[3-(4-methyl-piperazin-1 ~yl)-2-
Iﬁﬂuoromethoxy—pheny}amimH,S-dihydm—I H-pyrazclo[4,3-h]quinazoline-3-carboxamide
(AS1BICI Z);

I—n}ethylns-{i-{él-mclhy}-yiperazin—I-yl)-z-
iriﬂuorome1h0xy-pheny1amino}-4,5-dihydro-iH-pyrazoIo{4=3-h]quinazoline~3-carbnxyiaie
{4518 1C2Z).

I-methyl-8-[2-methoxy-5- -(4-methyl-piperazin-1-y})-
pneaylammo}-l ~methyl-4,5-dihydro-1 H-pyrazolo[4, B-h}qumazo]me-:-)-carbcaxam: de
(ASSBICIZ)

8-[5-(d-methyl-piperazin-1 L-yD)-2-trifluoromethoxy~
phenylamino}-1~(2-fhuoro- -ethyl)~4,3-dihydro-1 H-pyrazolo[4,3-hjquinazoline-3-carboxamide
(AﬂB?C}Z),

1-methyl-8-[4-(4-methyl-pip evazin-1-yl)-2-
triﬂuoramcthoxy—phenylamino]-4,5-dihydro—l H-pyrazolo[4,3-h]quinazoline-3-carboxamide
{A48B1C12);

1-methyl-8-{2~1riﬂuoromethoxy~5-piperazin-i—yl-
pheny]amino]—4,5-dihydm~lH-pyrazolo[4,3—h}quinazoline-&carbuxamide (AD7B1CIZ):

1~meﬂ3yl—8-[Z-mei11y1-5~{4~methyl-piperazimI -y)-
phenylamino]-4.5-dihydro-1 H-pyrazolo[4,3-h]quinazoline-3-carboxamide {(AS8B1CIZ);

1«me(hy[-S-{S-{-‘-i»pyrmIidin«l~yi-piperidin—l»yl)-2—
trifluoromethoxy phcnylamino]-4,5—d§hydro-lH-lH—pyrazoIo[-’l,B -h]quinazoline-3-
carboxamide (A99B1C1Z),
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L-methyl-8-[5-(4-methyl-piperazin-1 -yl}-2-
Iriﬂnommcthoxy—phcny]amino]~4,5-dihydto- IH—pyrazoIo{&%,3~h}quinazoﬁnc~3-::a:bm:y}ia acid
methylamide (A51B1 C4Z);

I~meihy3—8~f5-(4-methyl-piperazin—l—yl)-.?-methoxy~
phenylamina] -4,5-dihydro—lH—-pyrazoio{é,ﬁ-h]quinazoline-avcarboxylia acid methylamide
(ABSBICAZ)

. I-methyl»S»[E-methyi»S-(4-mcthy1—piperazine-1—
carhonyi)-phcnyiamin()]-4,5—dihydm-lH~pyrazclo[4:3-h}quinazo!ine-S-carbeamide
(A87331Clz);

I-mc:ﬁ-tyi-ii-[2~1-nethyl—4-(=2~met1*ny1—pipe:razine—l~
carbonyi)-pheny[amino]—xi,indihydro-1H~pyrazolo[4,3-];] quinazoline-3-carboxamide
(ABSBIC1Z),

I~methyi—8—{2-1riﬂuoromethoxy~5—
{{3-methyi-piperidine-4—carbonyl)wamino]—pbenylmnino}~4,5—d§hydro—lanymzoio[4,3-
hlquinazoline-3-carboxamide (A82BICI Z),

8-{5~(4-metbyl—piperazin—l-5*[)~2~
1riﬂuommethaxy~pheny1amino}- i-methyl-4,5-dj hydro-1H-pyrazolo[4.3 -hjquinazoline-3-
carboxylate {(451B1C32) ;

1vethyl-8-[5-(4-methyl-piperazin-1 ~y1)-2-
trifluoromethoxy-phenylaming]-4,5 -dihydro-1H-pyrazolo[4,3-hlquinazoline-3 -earboxamide
(ASIBICIZ),

t-methy]-8-{5-(4-methyl ~piperazin-1-yl}-2-
iriflnorometh oxy-phenylamino]-4,5-dilydro- H-pyrazolof4,3-hlquinazaline-3 -carboxylic acig
{2:.2,2-trifluoro-ethyl)-emide {A51B] C7Zy,
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1-(2-hydroxy-ethy))-8-[5-(4 -methyl-piperazin-1-yl)-2-
Lriﬂuoromethoxy~phenyiami110}-4,5—di11ydm~]H—pyrazo!o{4,3-h1quinazoﬁne—&ca:bo):amide
(ASIBSC1Z),

8 -[5-(4-methyl-piperazin.] y)-2~triflucromethoxy-
phenylaminoe]-1 -vinyM:S-dihydro-1H—pyrazolo{4,3-h}qm‘nazoh'nc-3-carboxamidc
{(ASIBIOC1Z) :

N 1 -(2~chloro-elh}'l)-3~{5—(4—methyl~pipsrazin—l—yl)-2~
h‘iﬂuoromethoxy—phcnylamino}ﬁ'.-,S-dihydm—iH—pyrazo}o[4:3-h]quin&nline—&‘-carboxamide
(ASIBSC1Z),

8~[5-(4-methyl-piperazin- I-yD)-2-trifluoromethoxy-
phenyfamino]—4,5—dihydro—IH—p}'xazoic[4,3~h]quinazo?ineé -carboxamide {AS1BBC1Z);

- 1-(2~hydroxy-ethyl)-8-
[5—(4—memyl-piperazin~l~y1)-2~tﬁﬂuommethoxy-phenykamino}-4,5~dihydm—lH-pyrazo]o{4,3~
blquinazoline-3-carboxylate (A51 B5C32);

i -(2-I1ydroxy-ethyi)~8-[5»(4-memyl~p§pefazin—1~
yD)-2-trifluoromethoxy-phenylamina]- 4,5-dihydio-1H-pyrazolafd,3-hjquinazoline-3-
carboxylate (A51 B5C2Z);

1~methy}-8~[5-(?-mcthyl~1,2,3,6~tetra31ydm-pyridin-4-
yl]»2~triﬂuuromeihoxy-p}mnylamino]-4,5-d§hydro-1 H-pyrazolo[4,3-h]quinazoline-3-
carboxamide (A113B1C1Z) ;

1 -methyl-8-{5-(1 -melhyl-piperidin-4-yl)-2-
m'ﬂuerome1hoxy—phenylamino]-4,5-dihydro-1H—pyrazolo[t‘rj-h]quinazoline-}carbaxamide
(Al 14BIC1Z);
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8»(5-bromu~2-1riﬂuoromf::how-phenylamino)-1»mcthyl-
4.5-dihydro-1H-pyrazolo[4,3-hjquinazaline-3-carboxamide (A49B1C1Z). and
2

&-(5-bromo-2-trifluoromethoxy-phenylaming)-4,5-
dibydro-1H-pyrazolo[4,3-]quinazoline-3-carboxamide {A49B88C1Z).

6. A process for preparing a compound of farmula (I) as defined in cleim 1,

which process comprises:

st.1} reacting a compound of formula (J1):

COOEt
EfO )
o o ‘
with 8 hydrazine derivative of fommla (I
R2-NHNH, an

wherein R2 is as defined in cloim 1, in the presence of acefic acid to give a compound of
Formula (IV):

(V)

wherein R2 is as defined above;

optionally alkylating a compound of formula (IV) wherein R2 is hydrogen with the
compounds of formula (V)
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R2-Y )

wherein ¥ is a suifable Jeaving group, fo give a compound of forrnula (I1V) wherein R2 is as
defined above but not hydrogen;

st2) zeacting the compound of formula (1V) with dimethyiformamide-di-rer-butylacetate or
dimethylormamide-diisopropylacetate 1o give a compound of formula vy

/ o
—H o~
— 0
;—-\(/ I
o IN’N
RZ

(VI
wherein R2 is as defined above; and

s13.) reacting the compound of formula (V1) according to any one of the altemative steps
(st.3a) or (s1.3h):

st.3a} with guanidine to give a compound of formula (VID), wherein R2 js as defined above;
eonverling the amine gronp of the resulting compound of formula (VID) to fodine, and then
reacting the resulting jodo-desivative of formula (VIID) with an ortho~substituted-arylamine of
formula RI-H (IX) wherein R1 is as defined in claim 1, ta give a compound of formula (1):

H~N
Erd

Vi)

wherein R1 and R2 are as defined above;
st.3b) with a guanidine derivative of formula (X):

RI-CENINH, &0
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wherein R1 35 as defined above, to give a compound of formula .

{

wherein R1 and R2 are as defined above, and

optionally converting it into other derivatives of formula {Iy and/or into 2 pharmaceutically

acceptable salt thereof,

7. A process zccording o clsim 6 , whercin the leaving group in the definition of

Yinst.l}is mesyl, 10sy!, halogen or R2 as defined in claim 1 but not hydrogen.

8. A proeess for preparing a compound of formula (1) according to claim 6 |
wherein the compound of formula (D) is prepared according to a process which comprises:

st.d.} converting the sthoxycarbonyl group of the compound of formula (V1) as defined in
elaimé , t0 a compound of formula (XIIL) or corresponding salt through acidic or basic
hydrolysis; converting the fesulﬁng compotnd of formula (XIT) or corresponding salt inio the
compoutnd of formula (XIV) through reaction under basic conditions and in presence of a
suitable condensing agent, with an amijne of formula R'RP-NH (XD) wherein R' and R" are a3
defined in claim 1; reaciing the compound of formula (XIV) with an ortho-substituted-
arylamine of formula R1-H {IX) wherein R1 is as defined in claim 1, to obtaina compound of
formula (I):
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IS OU NN ¢
% | a | o
! < / o ‘% I"J\\N e
AN —‘\ / OH Y/
R3 r— e 4

Hewly
R’ f2” R
(vl (31 £

wherein R1, R’ and R” are as defineg above and R2 is as defined in claim 1 and

optionally converting it info other derivalives of formula (1) and/or into a pharmaceutically
acceptable salt thereof.

9, A. process for preparing a compound of formnla (D) according to any one of
claims 6 to § , wherein {he optional conversion af 2 compound of formula (@) into another
compound of formula (1), is carried out by one or more of the following reactions:

a) converting a compound of forrmula (I) wherein R3 is ethoxyearbonyl info 2 compound of
formuvla () wherein R3 is aminacarbonyl by treatment with ammonium hydroxide;

b} converting a compound of formula (I} wherein R3 is ethoxycarbony! into a compound of
formula (1) wherein R3 isa group CO-NR'R™ by treatment with an amine of formula R'R"-NH
(1), wherein R and R" are as defined in claim 1
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g i
O O
m)\s @ m/L\\N @ .

Ne—p
re Re R

] {1
¢) converting a compound of formula (1) wherein R3 is ethoxye arbonyl into 2 compound of

formufa () wherein R3isa group CO-OH or corresponding salt through acidic er basie
hydrolysis:

0] {H

d) converting a compound of formula (1 ) wherein R3 is CO-OH or corresponding salt into a
compound of formula (I} wherein R3 isa group CO-NR'R", throngh reaction with an amine of
formula R'R"-NH (XT) under basic conditions and in the presence of a suitable condensing
agent, wherein R' and R are as defined above:

N~ NZ
g Po— I :
RI” N = p R1” M - ) .
N oA =N N
R2 R2 R

0] {0

e} converiing a compound of formula (I} wherein R2 is Trityl into a compound of Tommula D

wherein R2 is hydrogen, under aeidic conditions:
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7 &
N s /l\\
R1 N = p R3 R4 N = ) R3
/N-M;"I AN
TY H

) {0

1) converting a compound of formula {I) wherein R2 is hydrogen info a compound of formula

@) wherein R2 is as defined in claim 1 but not hydrogen, through reaction with an alcohol of

formula R2-OH (XII) wherein R2 is as defined above but not hydrogen:

&) converting a compound of formula (1) wherein R2 is hydrogen into a compound of formula
(1) wherein R2 is as defined in elaim

1 but not hydrogen, through reaction with a compound of
Tormule R2-X (X V) wherein R2 is as defined above but not hydrogen and X is hal

open:
N~ ] N {
){“ /k‘
Rt ] < ) R3 R N —d ) R3
N—n} T N—
7 rd
H R2

M {0

h} converting 2 compound of formula (1) wherein R2 is 2 haloethyl into a compound of
formula (1) wherein R2 i5 vinyl:



ip-temp
Rectangle


116

N~ ] N l
/K\ /‘k"
R1 N // R3 R1 N // R3

1) converting 2 compound of formula (I} wherein R1 isan ortho-substituted-arylamino of the
formula:

RN
R

R,

whetein R'y or R" is bromine, into a compound of formula (I) wherein Rl or RY is a group

-NRR" by treatment with an amine of formula RR'-NH (X1), wherein R* and R" are as
defined in claim 1.

10. A library of two ar more compounds of formula, :
Ni s
m“’]\r( NR3
N-N
R2
0)
wherein

R1 is an ortho-substituted-arylamino of the formula:
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—
L HN_),\,
R,
OR
R" 4 Rll

wherein R and RY are independently selected fiom: halogen, nitro, cyano, Cy-Cs atkyl,
polyfluorinated alkyl, polyfluorinated alkoxy, alkenyl, alkyny), hydroxyalkyl, aryl, arylalkyl,
heterocyelyl, C3-Cy cycloalkyl, hydroxy, alkoxy, aryloxy, heferocyelyloxy, methylenedioxy,
alkylcarbonyloxy, arylearbonyloxy, cycloalkenyloxy, heterocyel vlcarbonyloxy,
allylideneaminooxy, carboxy, alkoxycarbonyl, aryloxycarbonyl, cycloalkyloxyearby nyl,
heterocyelyloxycarbonyl, amino, ureido, alkylamino, dialkylamino, arylamino, diarylamino,
heterocyclylamino, formylaming, alkylcarbonylamino, arylearbonylaming,
heterocyelylcarbonylamino, aminocarbonyl, alkylaminocarbonyl, dialkylaminacarbonyl,
arylaminocarbonyl, heterncyclylaminocarbonyl, alkoxycarbonylamino,
hydroxyaminocarbonyl, alkexyiniino, alkylsulfonylamino, arylsulfonylamina,
heterocyclylsulfonylamino, formyl, alkylearbonyl, arylcarbonyl, cycloaikylearhonyl,
heterocyclylearbonyl, alkylsulfonyl, arylsulfonyl, aminosulfonyl, alkylaminosutfonyl,
dialkylaminosulfonyl, arylaminosulfonyl, heterocyclylami nosulfonyl, arylthio, alkylthio,
phosphonale or alkylphosphonate;

R2 js hydrogen or an optionally substituted group selected from straight or branched Cy-Cs
alkyl, siraight or branched Ca-Cg alkenyl, siraight or branched Ca-Cly alkynyl, C3-Cy cycloalkyt
or heterocyelyl;

R3 is CO-OR' or CO-NR'R¥, wherein R’ and R" are, each independently, hydrogen or an.
optionally substituted group selected from straight or branched Ci-Cs alkyd, C5-Cs eycloalkyl
or heteroeycelyl, or R and R taken together with the nitrogen atom to which they are bonded,
may form an optionally substituted heterocycly! group optionally containing one additional
heteroatom sefected among N, O or §:
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or an optional isomer, tautomer, hydrale, solvate, N-oxide ora pharmacentically acceptable

saii thereof,

11 A phasmacentical composition corprising a compound or a pharmacentically

accepiable salt thereof as defined in any one of claims 1 10 5 » and at least one

pharmaceutically acceptable excipient, carier and/or diluent,

12, A compound or a pharmacentically acceplable salf thereof as defined in any

one ofelaims t to5 , foruse in treating cancer.

i3, Use of a compound or a pharmacentically acceptable salt thereof as defined in

any oneofclaims [ t0 5 | in the manufacture of 2 medicament for the tregtment of cancer,

14, An intermediate of formula (X7):
RI-C(=NH)NH,

wherein R1'is

Ne_

lalt

’\/”\

or of formula (IX%):

RIYH

wherein R1'is

CFy”

H;Cb\&/\ oR Hsc,oﬁ{j

N ‘\/}“\

)

e o
N

(L0


ip-temp
Rectangle

ip-temp
Rectangle




