30 Mar 2007 WO 2004/029055 PCT/ EP2003/ 010377 -1 FUSED AZOLE(RWE&I 20021 NE
DERI VATI VES DETAI LED DESCRI PTI ON OF I NVENTION 5 Technical Field The
present iwoeandinmssel ates to novel fused azol epyri m di necuaPRaaI05eT,
processes for preparing them and pharnaceutical preparations containing
them The fused 10 azol epyri mdine derivatives of the present invention
exhi bit enhanced potency for phosphoti dyl-ilnosi t ol - 3- ki nase ( P13K)
inhibition, especially for PISK-y inhibition and can be used for the
prophyl axis and treatnent of di seases associated with P13K and

particularly m EE;DDI'&%IZEQ‘@ !}ﬂi%%INﬁMﬁfﬁA?Wﬁb“ cally, the fused

azol epyrim di ion are useful for
treatment and prophyl axis of diseases as follows: inflamatory and

i mrunor egul atory di sorders, such as asthma, atopie dermatitis, rhinitis,
allergic diseases, chronic obstructive pul nonary di sease (COPD), septic
shock, | oint J A i J such as rheumatoid -
arthritis, an@%@qﬁ&zgw(g@mardi al contractility

di sorderg, heart failure, thronboenbolism ischem a, and atherosclerosis.
The conpounds of the present invention are also useful for pul nonary
hypert ensi on, Techmnel Ffedd | ure, cardi ac hypertrophy, as well as

neur odegenerati ve di sorders such as 25 Parkinson's di sease, Al zheiner's
di sease, diabetes and focal ischem a, since the diseases also relate to
P13K acti vity- {08! 1o SHRE %M ARH '
transduction gg?ﬁ%g%mg??&{oﬁgﬁa% t19r om gﬁ%ﬁ%at tract an'tR1 r ecﬁ%%?é%?ses
consi der ed t ofdreprepgrongt thetn ted gbarsndcautpeh prapatatiogs lcenteotyg ¢hamnt | The fused

I nfl amr% ory gzoolé\léayrrimzlgglé derivatives of the present invention exhibit enhanced potency for

phosphotidylinositol-3-kinase (PI3K) inhibition, especially for PI3K~y inhibition and
can be used for the prophylaxis and treatment of diseases associated with PI3K and
particularly with PI3K-y activity.

15 More speciﬁcally, the fused azolepyrimidine derivatives of the present invention are
useful for treatment and prophylaxis of diseases as follows: inflammatory and
immunoregulatory disorders, such as asthma, atopic dermatitis, rhinitis, allergic
diseases, chronic obstructive pulmonary disease (COPD), septic shock, joint
diseases, autoimmune pathologies such as rheumatoid arthritis, and Graves’ disease,

20 cancer, myocardial contractility disorders, heart failure, thromboembolism, ischemia,

and atherosclerosis.

The compounds of the present invention are also useful for pulmonary hypertension,
renal failure, cardiac hypertrophy, as well as neurodegenerative disorders such as
25 Parkinson's disease, Alzheimer's disease, diabetes and focal ischemia, since the

diseases also relate to PI3K activity in a human or animal subject.

BACKGROUND ART

30 Signal transduction pathways originating from chemoattractant receptors are

considered to be important targets in cont;olling leukocyte motility in inflammatory



WD 2004/ 029055 PCT/ EP2003/ 010377 -2 di seases. Leukocyte traf30 ki 2ap7i s
controll ed by chenpattractant factors that activate heterotrineric

G pr ot ei 'woauplmrdossecept ors (GPCRs) and thereby trigger paTmpapiexo37vari ety
of downstreamintracellular events. Signal transduction at one of the

pat hways, that results in nobilization of intracellular free Cat+,

cytoskel etal 5 reorgani sation, and directi2Zonal novenent depends on

| i pi d-derived second nessengers produced by phosphoi nositide 3-kinase
(P13K) activity [1,2]. P13K phosphoryl ates the D3-hydroxyl position of the
menbr ane phosghol.Lpi [a \VA ! i - S RRR :

(Ptdl ns(4, 5) P 9%8%4’%."3&“@&%%%5%%‘5?%&5 P?ﬁ%‘;slﬁdokf -élf%& 3,4 E‘ﬁ? ?%Cgoﬁﬁéga&haétué’ate
(Ptdl ns(3, 4, ShétepiriBase G-protein bsipled eecapers (GRCRY) addthpreby efiggesta varhipler,
the P13K fam |y conprises three classes [4-6]. O particular interest _in

| eukocyt e mi graiatorPiadawasteeem [ntracgiialar \Gyeels: aygnad| fransdyefiopedt jqpe of the

recept or-i ndug i nf y: C .al: [ eSPOo; +t ivi.ded
ot he subchanyees BRMHEhRRY i ShoullRlich BEREARIAE BeF CUT FlodA.
(pl1Ca, {3, 8leopmnfeiial e anit Mictivdhal agapé@ents Wepaids, okhi Bpidaerived nsecohdo
SH2 dormains, to forma heterodi meric conplex, This conplex is_able to
recogni ze phosesrengard srafaceddunphnsphdirositidesirkinapgyBIAK adétydl2dn wi t h
receptor tyrosine kinases and subsequent activation of the enzyne through
receptor tyrosine 20 kinases [1, 2]. The class | A subtypes are considered
to be associ abgt Whbbpleeilhtes Phel DS &fatdxgN paRiicsabE ithe daaabiase PitRphdlipid
subtypes bind to activated ras oncogene, which is found in many cancers,

to express t hphaspbatidytipositolihi-bigphasphdia §Ptdlnstd.piiunde vickdphewbatignlmosdoland 3

play i rtant ,roles in. hu Ce r h.[3]. ass.LB. (pll0 .
enzym&*fTP 0s eg’é;ﬁ?@gg‘?%ﬁaﬁeg&l{@?‘ggﬁg)g %n%ggi ?’L SP%%V%C?P%C#}CI S a‘ngci;’i)o\t/%? ed
by the G prot ghfin{r3y HeOPBIKE Yamikh dorthiphédsi (AR SOWBSs [1-8RNDPTHaBRVBR interest in
transmenbrane chenoattractant receptors [7-9]. The pl0l1 adapter protein,

which bears Iokoaytentimtion aroclassy] HiHes, win pebtievelyed & eepspioriaducedr
the G protei nin&l%matory cellular responses and -are further divided into the subclasses IA

(p110c, B, ) and IB (p110y).

15
Class 1A enzymes (p110a, B, 8) associate with a p85 adapter subunit, which contains
two SH2 doﬁmins, to form a heterodimeric complex. This complex is able to
recognize phosphotyrosine YxxM motifs, resulting in association with receptor
tyrosine kinases and subsequent activation of the enzyme through receptor tyrosine

20 kinases [1, 2]. The class IA subtypes are considered to be associated with cell
proliferation and carcinogenesis. The IA subtypes bind to activated ras oncogene,
which is found in many cancers, to express their enzyme activity. It has also found

that both p110a and B play important roles in human cancer growth [3].

25 Class IB (pl110y) enzyme, whose expression is largely confined to leukocytes, is
activated by the G protein By complex, and functions downstream of seven
transmembrane chemoattractant receptors [7-9]. The p101 adapter protein, which
bears no resemblance to any other known protein, is essential for the G protein By
responsiveness of the p110y (PI3Ky). [10-12]. ‘

30



responsi veness of the pl 10y (PI3K7). [10-12]. 30 30 Mar 200730 Mé& 2007

2004/ 029055 PCT/ EP2003/ 010377 -3 Recent studies in mce |acking functional
Pl 3K7 ( PINB&yod402m056e), which were viable, fertile, andpdirapee@pedosar nor mal
life span in a conventional nouse facility, have revealed that neutrophils
are unabl e to produce Ptdlns(3,4,5)P3 when stinulated with GPCR agonists
such as flv[LP, C5a or IL-8. This denpnstrates that PI3Ky is the sole 5
P13K that is coupled to these GPCRs in these cells [13-16]. Moreover,

Pt dl ns(3, 4, 5) P3-dependent activation of protein kinase B (PKB) was al so

absent in theggendetidicaRR iniso lavkthg ﬁnﬁﬁgnﬁ@ghﬁygi?aﬁy-/gﬁﬁié)} WhRhSHerd¥ i 58k CSF
or

or 1gG@ C3b-coated =zynpsan via either p 110a, . At the sane tiIne,

G pr ot ei n- medfatiled anéghsmiared a gwuhalabfeP§GR Ac ki acatvemivnak meousat facility, Phaiy - / -
m ce showed i npai.r hynocyt.e 10 devel o nt _and jncreases in neutrophil,
nonocyt e, and%S%lFﬁgb#Pgu F &1 1Baklerte pyo uCF&)FCPIH%H?’M) ?Wg‘éﬂts'?@b‘?fﬁt%wafhd
macr ophages i nhidt | 3/ %l Yohidpt S 4N

m gration and@e@%?@at oér)§/ﬁc uarg’st I hdr%ggolﬁ)sgé% %%Blﬁgé%%lﬂlsa? gis‘;ﬁ%m the'sole
chenot acfi ¢ apK sthiad 4is1Gbuplek ploe 3Bésen GHCIRY 3ify thes 2kEO ngmm]nqw&&ver,
transgenic mnice expressing green fluorescence protein 2 P) under the

control of thBtdm(3AdoGerensadmt 2r§vasiosraftwpteinckmagmB @&R)cvesialsn abpégen and
b | . t. j | ti. t i f

P SKy s 1 est ot aeitiEnE S oS BIRSE TR B S SElS T E bR oRleds

| B phosphoi nogjrhédia v3a kitRassl 164.3K6r 5 AT arke tinkd, R %’teiﬁ—@nédt?ﬁe&g&?éﬁ esOf

| eukocyte trafficking and accordingly the devel opnent of 1sotyp ective
i nhi bi tors of sueh3i¢yPEQGuidativheoramwert intantt PIAK aft midendHosrmadeitgrajted 2Bymbtytegy .

t hi be initiated.by P13K si i Jpath .
pertc£pi espchase can be Lo gt eq by eLac s e PR e
Pl 3Ky pat h""ayFlhr"[ﬁhetrxl?l%ire rH%ﬁHbﬁﬁilsp%dorfnag}%ﬁﬁ&geg%&lgt%dCﬁ’&h "Bk Wiee \WIRRGRS

Pl 3Ka nedi at es e alferation i
severe defects in migration and respiratory burst in response to GPCR agonists and

chemotactic agents [14,16]. Expression of PI3Ky was also examined in transgenic

mice expressing green fluorescence protein (GFP) under the control of the
15 endogenous PI3Ky promoter. GFP was detected in spleen and bone marrow cells, and

neutrophils, suggesting that the expression of PI3Ky is restricted to hematopoietic

cells [15]. Collectively, the class IB phosphoinositide 3-kinase PI3Ky seems to be

pivotal in the control of leukocyte trafficking and accordingly the development of

isotype-selective inhibitors of PI3Ky should be an attractive anti-inflammatory
20 strafegy. |

Hypertrophic responses can be initiated by PI3K signaling pathways. Currently new
research was published which identify a function for PTEN- PI3Ky pathway in the
modulation of heart muscle contractility. Whereas PI3Ko mediates the alteration in

25 cell size seen during heart hyperthrophy up to heart failure, PI3Ky acts és a negative
regulator of cardiac contractility.

PTEN is a dual-specificity protein phosphatase recently implicated as a phospho-
inositide phosphatase in cellular growth signaling. The tumor suppressor PTEN is
30 shown to dephosphorylate phosphatidylinositol 3,4,5-triphosphate (PIP3) which is an
important second messenger generated specifically by the actions of PI3K. The



25 cell size seen during heart hyperthrophy up to heart fail B0eMaP2BRy acts
as a negative regulator of cardiac contractility. PTENis a

dual - specwbi2eatozo@sot ei n phosphat ase recently i npli cat edcagpraooplhospho-

i nosi ti de phosphatase in cellular growh signaling. The tunor suppressor
PTEN is 30 shown to dephosphoryl ate phosphati dyl i nosit ol

3,4,5-tri phosphate (PIP3) which is an inpg¥tant second nessenger generated
specifically by the actions of P13K. The 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 010377 -4 PTEN reduces the levels of PIP3 within the cells and

ant agoni zes P%zﬁmi\l?é_se@le 166 U{)?E\?S:vﬁfﬁ?ﬂ itﬁégcelfsgaﬂdsarﬁé%jd[?ﬁie@%keﬂlehrﬁéd

expr essi on of om nhant - negati ve rat caradl onyocytes 1 n tilssue

cul ture resul bghilar Siymeingr Dpbylso yefrdythanekpration dfabelinme-repbyd BTENsirand
controls contractility in cells. This study _also indicates that.

al terations i retisasiéamyreytsamptisug spltersieslts wp BYRSIOMY.- i ncr eased
contractility in nutant mce [ 17]. Therefore, this research result shows
that PI3Ky is involved in nyocardial 10 contractility and therefore the

i nhi bi t oss wopl1k-peoRRLRbhRlin EAMPTRALE Al c6RREIS ShhtyRHLIBERI dellsaThid! Budy
i schem a, pul nonary hypertension, renal failure, cardiac hypertrophy,

at her oscl er osilsp inhticateb deatixdierations amdasilmeet AP lkvelnpitiiibee tof theliBkreasddi ch
is expected to hl OCE Si ﬂgal t ra_ndﬁlf;};i on from GPCR and 15 the activation of
various i nmunECHEACRELY 0ABYAY ST el A broad anti-inflammatory profile with

potential for the treatnment of inflamratory and i nnnunoregul atory

di sorders, [2] including asthma, atopic dermatitis, rhinitis, allergic

di seases, chr qQier@BsthidChds¥fch RELIPNdowsd e asBRyCRPBhvols 8Pt inC riekdial
j oi nt di seases, autgl mmune pat hol ogi es such abs rheugft oid arthritis,  and

G aves' 18 seasenirastiibetnsstherciore dre TRBIOET Wuld beRpteniaf frarinanis f eAnesstae: s,
t hr onboenbol i ggart #Bture, cibcheatid) fuds6h&1 ABiperterSUTe rékB fhlraseardiabilppéerophiias

Peni oi | 17 un:  ABFIAFEHTT Hraop e utey sleiiBFE o ea but |ocs vel |
A inhibitor of PI3K, which is expected to block signaltranduction frqm GPCR and
15 the activation of various immune cells, should have a broad anti-inflammatory profile
with potential for the treatment of inflammatory and immunoregulatory disorders, [2]
including asthma, atopic dermatitis, rhinitis, éllergic diseases, chronic obstructive
pulmonary disease (COPD), septic shock, joint diseases, autoimmune pathologies
such as rheumatoid arthritis, and Graves’ disease, diabetes, cancer, myocardial

20 contractility disorders, thromboembolism [18], and atherosclerosis.

Some PI3-kinase inhibitors has been identified: wortmannin, originally isolated as a

fungal toxin from Penicillium wortmannii [19], the closely related but less well

characterized demethoxyviridin and 1Y294002, a morpholino derivative of the
25 broad-spectrum kinase inhibitor quercetin [20].

US 3644354 discloses 5-substituted 2,3, dihydroimidazo[1,2-c]quinazolines repre-
‘sented by the general formula:



characterized denet hoxyviridin and LY294002, a norpholino derdoveat 2870f t he
25 broad-spectrum ki nase inhibitor quercetin [20]. US 3644354 di scl oses

5- subst i twoedo42855di hydr oi m dazo[ 1, 2- c] qui nazol i nes repcesP2@3ni®Esdr by t he
general formula: 30 Mar 2007 WO 2004/029055 PCT/ EP2003/010377 -5 R |1 R
N /NIR R' wherein R and R is independently, hydrogen, |ower alkyl, |ower
al kenyl; R and R' are independently, hydrogen, hal ogen, |ower alkyl,

| ower alkoxy 5 or O R N "N N Rl1 N/ as a hypotensive agents and
coronary dil ators However, none of the references discloses fused

azol epyrimdine such as, but not 1(linmted to, azole-quinazoline,

azol e- pyridopyrim di ne, azole- pyrlnlhopyrlnudlne

azol e- pyri m dopyri dazin NMd.det ri azi ne, azol e-pteridine,
$%§4de i vatives having acyl ated am ne or

azol e- pyri m do- tetra2|n=

-CR5R6-C(O) - (R5is hydro 6 alkyl and R6 is hal ogen, hydrogen, or
C, -6 allcyl) linker at ar position of the fused azol epyri m di ne
al so having P13K inhi bit y actitvitg. 15 The devel opnment of a conpound

which is useful for treatnent ahﬁ prophyl axi s of

wherein R and R® is independently, hydrogen, lower alkyl, lower alkenyl; R and R”
are independently, hydrogen, halogen, lower alkyl, lower alkoxy

5 or

as a hypotensive agents and coronary dilators

However, none of the references discloses fused azolepyrimidine such as, but not

10 limited to, azole-quinazoline, azole-pyridopyrimidine, azole-pyrimidopyrimidine,
azole-pyrimidopyridazine, azole-pyrimidoh‘iaziﬁe azole-pteridine, azole-pyrimido-
tetrazine and other derivatives having acylated amine or —CRRS-C(0)- (R%is hydro-
gen or Ci¢ alkyl and RS is halogen, hydrogen, or Cj.¢ alkyl) linker at the 5 or 6
pésition of the fused azolepyrimidine also having PI3K inhibitory aétivity.

15
The development of a compound which is useful for treatment and prophylaxis of
inflammatory, cancer and/or myocardial contractility disorders associated with PI3K
activity has been still desired.

20 Summary of the invention

As a result of extensive studies on chemical modification of the fused azolepyrimi-

dine derivatives, the present inventors have found that the compounds of novel



i nfl ammat ory, cancer and/or myocardial contractility di sorderX Msszu7at ed
with P13K activity has been still desired. 20 Sumrary of the invention As
a result woextepssve studies on chem cal nodification eCriEPeoGOsSEd?

azol epyrim - dine derivatives, the present inventors have found that the
conpounds of novel 30 Mar 2007 WO 2004/029055 PCT/ EP2003/ 010377 -6

chem cal structure related to the present-6aventi on have P13K i nhibitory
activity and particularly have PI3K-y inhibitory activity. The present

i nvention has been acconplished based on these findings. 5 This invention

s to providecnaysl fhnale FARLERY MO UIACHAEHEMPHINSITR! 1S LP LN wld)

their tautoneric and stereoisoneric forns, a

N 11z Z Zi m@cﬁiaﬂ[ywmree'u)mm iﬁlﬁlﬁﬁ&rgsﬁiﬁ&zﬂy.mﬁﬁﬁ BfesBit: invéhti6e PHARS 88dS
CR3 or N, 15 em cal bond between Y2 Y3 represents a single bond or double

bond, with thecoprmdishebbashdon fiese finfiegs.- ~Y3 represents a doubl e bond, y2
and Y3 independently represent CR4 or N, and 20

5 This invention is to provide novel fused azolepyrimidine derivatives of the formula

(D) their tautomeric and stereoisomeric forms, and salts thereof.

wherein
10
X represents CR°R® or NH;

Y! represents CR> or N;

15 Chemical bond between Y2=—=Y> represents a single bond or double bond,

20

NR*:

7', 7%, 7% and Z* independently represent CH , CR? or N;
25



when y2------ y3 represents a single bond, Y2 and Y3 i ndepende3tt Myr 267 esent
CR3R4 or NRa; Z', Z2, Z3 and Z4 independently represent CH, CR2 or N, 25
30 Mar 2080 20040226384/ 029055 PCT/ EP2003/ 010377 -7 Rl repces®erdos/0a03y7
optionally having 1 to 3 substituents selected fromRll, C3_5 cycloal kyl
optionally having 1 to 3 substituents selected fromR11l, Cl.6 alkyl
optionally substituted by aryl, heteroaryl7- Cl.6 al koxyaryl, aryl oxy,
het er oaryl oxy or one or nore 5 halogen, Cl1 6 al koxy optionally substituted
by carboxy, aryl, heteroaryl, C -6 al koxyaryl, aryloxy, heteroaryl oxy or

o ey ¢ Koo 38 Gyl BRIETOR SRR B G

heterocyclic ring that 1s sat nsat

het er oat oms sel ect egbibalioyh dphienglyohtvingC DS3 Sibstithets sBlecfid @i R and
optionally having 1 to 3 substituents selected fromRl11l wherein 15 R11l

represents hal ogenCrapiyboptinpaipaybstisyediy car boxy, anmino,
N (CL. 8acy]) am no. 5 FREPRHR Vi TRy AAR oh RECETBAICK i O BRI )
am no, Ns(carboxyChaibgen,al kyl ) - N- (Cl1. 6al kyl ) am no,
N ( Cy6al koxycabonyl )am no, N[N, N-di (C1_6al k 20 yl)am no net hyl ene] am no,
N-[ N, N-di (O _6al kyC)-aalkany o@iomallyiskbstiputed by yl ene] ami no,
N[N N-di (CL. 6al kyc':;zrgcg}yr,]oary , hgt%}oifateyqyl 1_? a. %())c’yar?rﬂi ar}grﬁ)?cgf,b ger:]t%a/go’aryloxy or one or
more halogen, :
or
10 a 3 to 15 membered mono- or bi-cyclic heterocyclic ring that is saturated or
unsaturated, and contains 1 to 3 heteroatoms selected from the group
consisting of N, O and S, and optionally having 1 to 3 substituents selected
from R
wherein
15 RM represents
halogen, nitro, hydroxy, cyano, carboxy, amino, N-(Cj.salkyl)amino, N-
(hydroxyC,.¢alkyl)amino, N,N-di(C;.¢alkyl)amino, N-(C;.sacylamino, N-
(formy1)-N-(Cy¢alkyl)amino, N-(C)¢alkanesulfonyl) amino, N-(carboxyC;..
alkyl)-N-(Cy.alkyl)amino, N-(C;.salkoxycabonyl)amino, N-[N,N-di(C;.salk-
20 yDamino methylene]amino, N-[N,N-di(Ci.¢alkyl)amino (Cis alkyl)meth-
ylene]amino, N-[N,N-di(Cialkyl)amino C;.galkenyl]amino, aminocarbonyl,
N-(C;-alkyl)aminocarbonyl, N,N-di(C;.¢alkyl)aminocarbonyl, Cs.scycloalkyl,
Cis chyltl'xio,'Cl-salkanesulfonyI, sulfamoyl, C;-salkoxycarbonyl,
N-arylamino wherein said aryl moiety is optionally having 1 to 3 substituents
25 selected from R'%Y, N-(aryl Cyalkyl)amino wherein said aryl moiety is
optionally having 1 to 3 substituents selected from R'?, aryl C;alkoxy-
carbonyl wherein said aryl moiety is optionally having 1 to 3 substituents
selected from R,
Ci.salkyl optionally substituted by
30 mono-, di- or tri- halogen, amino, N~(C;alkyl)amino or N,N-di(Cy.galk-

ylamino,



N- (C1. 6al kyl ) am nocar bonyl, N, N-di (Cl. 6al | cyl ) am nocar bonyl , 30 Mar 2007
C3_scycl oal kyl, C1.6 allcylthio, Cl.6al kanesul fonyl, sulfanmyl, G

6al | coxyowmolzoomd290s8F ar yl am no wherein said aryl noiety ieTmpeeodpalszy havi ng
1 to 3 substituents 25 selected from R101, N-(aryl Cl.6al kyl)am no wherein
said aryl noiety is optionally having 1 to 3 substituents selected from
R101, aryl Cl.6al koxy- carbonyl wherein sagd aryl noiety is optionally
having 1 to 3 substituents selected from R101 Cl. 6al kyl optionally
substituted by 30 nmono-, di- or tri- halogen, am no, N (Cl.6alkyl)am no or

N, N-di (O . 6al k- vyl %ﬁg&lggﬁgﬁioﬁg%g%a%%}?Ogﬁ{ 029055 PCT/ EP2003/ 010377 8

C _6al koxy optiona or tri- hal ogen,

N- (O . 6al I cyl) sul f exasl, 8. orafi- hlbgsny N-&ul SRYBGH i > ed
saturated or unsaturated ring hav?énné 1&%{06 %E}aet gc?!(glmeatlgéﬁé)?l\g(ag}g?%%@gplﬁrGOm
the group consisting of O, S and N, and optionally having 1 to 3

substituents sel ect eiig)wom 01, wherein R101 recgr_esents hal ogen, car boxy,
amino, N-(CL 6 al k81" i Aemiered stpeied ) ypptEaiething heyingnd fo Salidieagioms

R e e R
C] _bal koxy opt i onaBlsybstinosits deldceed fom ®&YHno, carboxy, amno, N-(Cl1 6 15
al kyl')am no, N, I\l-dix&gr%ﬁal kyl ) am no, am nocarbonyl,, N—(C] . bal kyl ) am no-
R represents
halogen, carboxy, amino, N-(Cis alkyl)amino, N,N-di(C;.salkyl)amino,
10 aminocarbonyl,  N-(Cj.¢alkyl)aminocarbonyl, N,N-di(C;.¢alkyl)amino-
carbonyl, pyridyl,
Ci6 alkyl optionally substituted by cyano or mono- di- or tri- halogen,
or
Ciealkoxy optionally substituted by cyano, carboxy, amino, N-(Cy.6
15 alkyl)amino, N,N-di(C;.salkyl)amino, aminocarbonyl, N-(Cj.alkyl)amino-
carbonyl, N,N-di(C;_salkyl)aminocarbonyl or mono-, di- or tri- halogen;

R? represents hydroxy, halogen, nitro, cyano, amino, N-(C;_alkyl)amino, N,N-

di(Ci-ealkyl)amino, N-(hydroxyCj.salkyl)amino, N-(hydroxyCj.salkyl)-N-
20 (C;-¢alkyl)amino, C1.6 acyloxy, aminoC;.¢ acyloxy, C.alkenyl, aryl,

a 5-7 membered saturated or unsaturated heterocyclic ring having 1 to 3

heteroatoms selected from the group consisting O, S and N, and optionally

substituted by

hydroxy, Ci.s alkyl, Cis alkoxy, oxo, amino, amino Cisalkyl, N-
25 (Ciealkyl)amino,  N,N-di(Cj¢alkyl)amino, N-(Cp.s acyl)amino, N-

(Crealkyl)carbonylamino,  phenyl, phenyl C‘1_5 alkyl, carboxy,

Ci-¢alkoxycarbonyl, aminocarbonyl, N-(C;.salkyl)aminocarbonyl, or N,N-

di(C;.salkyl)amino,

-C(0)- R*

30 wherein



carbonyl; NN-di (C] _6al kyl )am nocarbonyl or nono-, di- or tri-30hozET, R2
represents hydroxy, halogen, nitro, cyano, am no, N-(Cl _6al kyl)am no, N, N-
di (d . 6alwoyb)s#mess, N-(hydroxyC] _6al kyl)am no, N (hydr exy@Ep2@alokosj - N- 20
(C] _6al kyl)am no, C] _6 acyl oxy, am noCl-6 acyl oxy, C2_6al kenyl, aryl, a 5-7
menbered saturated or unsaturated heterocyclic ring having 1 to 3

het eroat ons sel ected fromthe group consisting O, S and N, and optionally
substituted by hydroxy, C] _6 alkyl, Cl1_6 al koxy, oxo, am no, amn no

Cl. 6al kyl, N~ 25 (d _6al kyl )ami no, NN-di (C] _6al kyl )am no, N-(C _6

acyl)amno, N (( Q@I k carb i.ng, phenyl, phen k oxy,
] _bal koxycar bonyl ® \ﬁ/%% @rﬁ alkyl %1 @Qﬂ%‘i’r) & chf’ %F %Cﬁtﬁ\?

di (] . 6al kyl ) ami no, C( 0875 50,2 Q003

PCT/ EP2003/ 010377 -9 R? X3 g%lfyel)}glr%@q{é Es g%%mg &63651 koxg{,%é%zno ted

N- (CL. 6al kyl ) ani no, N, Ner dn(aﬁlrat@élhe;drc)c@n‘lmmmgl\hz(vﬁﬁgﬁ @cy likamdaans aeieate- 7

menbered saturated or grnsa urated hetero y§ ring having | . to
het er oat oms sel ected f ﬁércb’Pd’BES@H’fgs 5 ppéN@an Oﬁtm?aﬂb’s‘ébﬁﬂm&ﬁ@bﬁnal |y

substituted by 5 Cl-6 alk o,
N, N- di ( Ga?/kyl ) am no, %?15?116@5 ﬁg&é{ 8§9ph%%? thégrlll?gﬁkﬂiéé kal
optional Iy substituted ByCR&lkylamidd) N-ICHs adykaningphednaddensylbst i tut ed by

R2' wherein R21 represents cyano, nono-, di or tri- hal ogen, hydroxy,
am no, N-(CL_

C).6 alkyl optionally substituted by R*!
or
10 C).¢ alkoxy optionally substituted by R*
wherein A
R*'  represents cyano, mono-, di or tri- halogen, hydroxy, amino, N~(C;.
¢alkyl)amino, N,N-di(Ql-sa]kyl)amino, N- (hydroxyCi.¢ alkyl) amino,
N- (halophenylCy alkyl) amino, amino C.¢ alkylenyl, Ci alkoxy,
15 hydroxyCys alkoxy, -C(O)- R®, -NHC(O)- R, Csgcycloalkyl,
isoindolino, phthalimidyl, 2-oxo-1,3-oxazolidinyl, aryl or a 5 or 6.
membered saturated or unsaturated heterocyclic ring having 1 to 4
heteroatoms selected from the group consisting O, S and N optionally
substituted by
20 hydroxy, Cis alkyl, Ci¢ alkoxy, Ci.s alkoxycarbonyl, hydroxyCi.g
alkoxy, oxo, amino, aminoCjgalkyl, N-(Cisalkyl)amino, N,N-
di(C;.salkyl)amino, N-(Ci.¢ acyl)amino, or benzyl,

wherein

25 R represents hydroxy, amino, N-(Cy.galkyl)amino, N,N-di(Cy_ealk-
yDamino, N- (halophenylCy.¢ alkyl) amino, C;galkyl, aminoCi.
alkyl, aminoC,.¢ alkylenyl, Cy.¢ alkoxy, a 5 or 6 membered saturated
or unsaturated heterocyclic ring having 1 to 4 heteroatoms selected

from the group consisting O, S and N optionally substituted by



6al l cyl )am no, N, N-di (C _6al kyl)am no, N (hydroxyd _6 al kyl )30aanzq007 N-
(hal ophenyl G _6 al kyl) am no, amno C2.6 al kylenyl, Cl.6 al koxy, 15

hydr oxyCw6 2addkns0ss - C(O) - R201, -NHC(O - R201, C3_scyclroaiurgdos/o10377

i soi ndol i no, phthalimdyl, 2-oxo0-1,3-oxazolidinyl, aryl or a 5 or 6
menbered saturated or unsaturated heterocyclic ring having 1 to 4

het er oat ons sel ected fromthe group consi-gbi-ng 0, S and N optionally
substituted by 20 hydroxy, Cl-6 allcyl, Cl-6 al koxy, Cl-6 al koxycarbonyl,
hydroxyCl. 6 al koxy, oxo, am no, am noC _6al kyl, N-(Cl-6al kyl)am no, N, N

di (C1-6al kyl )am no, N-( CW RO~ Or nzyl, erei 2 Xﬁgi
represents hydroxy, am E%di%@’( él'%_%MyF}-gn% nogfy’ lé,‘llﬁ- gﬁﬁ}egcagﬁnprgﬁz PX¥i o,
N- (hal ophenyl O _6 al kyllkog§fj 3@, 4hin6alNKO, caldyh)afeb, & Nadiky! 1@[55{},3&2- 1
al kyl enyl, C -6 al koxy, a 5$nor 6 rrerrberedls?alfi:tg]r)at ed or d@astaurate 10

het erocyclic ring havi n§Cis 2aay)aminstarbsazdns sel ected fromthe group
consisting O, S and N optionally substituted by 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 010377 -10 hydroxy, Cl-6 alkyl, Cl.6 al koxy, Cl.6

al koxycagbonyl, hygPoxy¢d I e ] i Kk '
N, N-di (CL. 6al kyl ) ani no, R @s(e 1 Ly rigen, Milogdt Tl 9’88%*?5’1“]{%@%3?%‘33 olonally
hydr ogen, hal ogen, ani nedsmstibded/by argl CCf alBoxy kayinonpt dbmalttiyhalsgdnst i t ut ed by
aryl Cl-6 al koxy or nmono-, di- or tri- halogen; R4 represents hydrogen or
Cl.6 alkyl; 10 RS represents hydrogen or Cl-6 al kyl; and R6 represents

hal ogen, hydrogen gf Cl 18,k hydbBen §0CP édﬁfvils of the present invention
show P13K inhibitory actrei%\gi ty and gl 3K-y PalRSE 4

10 R’ represents hydrogen or C;_¢ alkyl; and
R® represents halogen, hydrogen or C,_¢ alkyl.

The compounds of the present invention show PI3K inhibitory activity and PI3K-y

15 inhibitory activity. They are, therefore, suitable for the production of medicament or
medical composition, which may be useful for treatment and prophylaxis of PI3K
and/or PI3K-y related diseases for example, inflammatory and immunoregulatory
disorders, such as asthma, atopfc dermatitis, rhinitis, allergic diseases, chronic
obstructive pulmonary disease (COPD), septic shock, joint diseases, autoimmune

20 pathologies such as rheumatoid arthritis, and Graves’ disease, myocardial
contractility = disorders, heart failure, . thromboembolism, . ischemia, cardiac
hypertrophy, atherosclerosis and cancer such as skin cancer, bladder cancer, breast
cancer, uterus cancer, ovary cancer, prostate cancer, lung cancer, colon cancer,
pancreas cancer, renal cancer, gastric cancer, brain tumor, leukemia, etc.

25
The compounds of the present invention are also useful for treatment of pulmonary
hypertension, renal failure, Huntington's chorea and cardiac hypertrophy, as well as
neurodegenerative disorders such as Parkinson's disease, Alzheimer's disease,
diabetes and focal ischemia, since the diseases also relate to PI3K activity in a

30 human or animal subject.



15 inhibitory activity. They are, therefore, suitable for theqed2al7 on of
medi canent or nedi cal conposition, which nmay be useful for treatnent and
pr ophyl axwe 2064/R248K and/ or Pl 3K-y rel ated di seases for pexarpéos/010377

i nfl ammat ory and i nmunoregul atory disorders, such as asthnma, atopic
dermatitis, rhinitis, allergic diseases, chronic obstructive pul nonary

di sease (COPD), septic shock, joint diseasks, autoi mune 20 pathol ogi es
such as rheumatoid arthritis, and Graves' di sease, nyocardi al

contractility disorders, heart failure, . thronboenbolism . ischem a,

cardiac  hypethiORihtioAliBIRSE!BEAGE & ABH0E 3DE fbarkt C&Cgﬁﬁeggﬁrﬂn%pg Aprdes or

bl adder cancer, breast cancer, uterus cancer, ova

cancer, |ung diassemnssochka@nwitR B actiiB! 66RaRllg IEEPIIK-C Ak viSARE 8 hunBa%h' i C
cancer, brain tunor, |eukem a, etc. 25 The conpounds of the present

i nventi on ar eRMab sighyeqty pornprising adminisiering topsridrsnbiest a Hyepapetibeallyoeffeatmaal
failure, Huntj n's . .charea and cardi.ac hypertrophy, as |l as i
neur odegener a |§&enqd?€o G Sggsa(fgﬁepm%i%%ﬁm?sdg?&%é? tﬁnglﬂ’é‘iﬂﬁ%‘r (13, its
di sease,s di afagloBferRie sfedbodoneie 61, Bor a9 SiB1dged! ate to
i A s S

P13K activity in a 30 human or ani nal ject. 3 04/ 029055
PCT/ EP2003/ 010377 -11 This invention is also to provide a nethod for

treating or eyenting a disaorder or, disease associated with P13K
bt iy, s pEHE S dn FerteR i Padide, F S OF T Reearo Py onss og v
conpri sing adifoRinSihahé Rentu®a B3iid t5WBhREL ; | Sah! o1

anount of the fused azol epyrlaﬁilditnegderi \?gtsge\%g S omﬁ%’ é[frhgﬁxgsﬁ{)rlﬁg%al(b()’
its 5 taut omeacceptable selétheoiod ontbe iprephmation of e needdapsinal ogi cal |y accept abl e

salt t ebreof. Further this invention is to provide a use of the fused
azol epyrim di ne derivatives shown in the fornula (1), its tautoneric or

stereoi sonerifg bRs r‘@m&fdiﬁe@b%ﬁ% HrQBhC %Jeﬁtioﬁ%gfdgpltﬁe Sfikid tagglresﬁtim%cﬁné he

preparation of a medicanent.
derivative of the formula (I), its tautomeric or stereoisomeric form, or a salt thereof ;

wherein
15 X represents CR°R° or NH;
Y! represents CR? or N;

Chemical bond between Y=Y represents a single bond or double bond,'
20 with the proviso that when theY*=—=Y?> represents a double bond,
Y? and Y? independéntly represent CR* or N, and
when Y*===Y? represents a single bond, Y? and Y? independently represent CR*R* or

NR*
25 z!, 7% 73 and 7* independently represent CH, CR”or N;

R! represents
Ci.6 alkyl optionally substituted by
mono-, di- or tri- halogen, phenyl, methoxyphenyl, phenoxy, or thienyl,
30 Ci.6 alkoxy optiohally substituted‘ by mono-, di- or tri- halogen, phenyl, methoxy-
phenyl, phenoxy, or thienyl,



I n one enbodi nent, the present invention provides the fused ao\ep3007m di ne
derivative of the fornmula (1), its tautonmeric or stereoisoneric form or a
sal t therwof04/02938rein 15 X represents CR5R6 or NH, YPcrmpe@senis7 CR3 or
N, Chem cal bond between y2---y3 represents a single bond or doubl e bond,
20 with the proviso that when theY2-=-Y3 represents a double bond, Y2 and
Y3 i ndependently represent CR4 or N, and-when Y2=-Y3 represents a single
bond, Y2 and Y3 independently represent CR3R4 or NR 25 Z1, Z2, Z3 and Z4
i ndependently represent CH, CR2 or N, Rl represents Cl1.6 al kyl optionally
substituted b . ono-, di- or tri- hal ogen, phenyl, nethoxyphenyl, phenoxy,
or thienyl, 3 'a-6 alkoxy optionally substituted by nono-, di- or tri-

hal ogen, phenyhe Jrethb G¥Mow ?eé%ocgﬂf'@@ﬁ&meté%cfcﬁb s sé&téwﬁoap%
2004/ 029055 PCT/ EP2003/ 010377 one of ‘the foll ow ng carbocycllg and

het erocyclic pomﬁgﬁlrgwfemcmmmnﬂtﬂ@ewbmpeﬂdmal gnpmragmai, mtdlﬂpWWblyl

Chasolyl i SEmh ubtenh bR Ry bt el Siferotyl intieadazolg 5
pyrazol yb, 1,235t a@!ﬂﬁhé’dlazoﬁdz %ih'tﬁﬂuﬁ%&w' 1,215 ﬁna‘{m&i&uﬁd'ﬁ%@ hadi-

1,3,4-thiadi - "azoly 3-oxadi azol'yl, 1,2, 4-dxadi azol yI,
1, 2, 5- oxadi az akqu], ]L,BS-‘trxaduazhlyﬂz dl, 34 oxadlaﬂqual-, tlrl émlaél,azdlylz U3 @roxadiizelyl,

L2 g el g s At e ol By S R L R
: m g:sg% ‘11 g: g%)gxg/{r | glll%:pynﬁﬁﬂﬁﬁt i %Qlaﬂophéﬁqf’%Xﬁzoth&ﬂﬂ?l?'%hzmdazolyl, 3H-
imidazo[4,5-b]pyridinyl, benzotriazolyl, indolyl, indazolyl, imidazo[1,2-a]pyridinyl,
10 quinolinyl, and 1,8- naphthyridinyl,
wherein
said carbocyclic and heterocyclic rings optionally substituted with 1 to 3 substituents
selected from the group consisting of hydroxy, halo\gen, nitro, cyano, carboxy,
amino, N-(Cjsalkyl)amino, N,N-di(C;.salkyl)amino, N-(C;sacyl)amino, N-(C.
15 salkoxycarbonyl)amino, N-(formyl)-N-(C;.¢alkyl)amino, N[N,N-di(C,-¢alkyl)amino
methylene]amino, N[N,N-di(Cialkyl)amino (Ci.¢alkylene)methylene]amino, N-
[N,N-di(C;.¢alkyl)amino Cs.galkenyljamino, C;¢ alkylthio, Ci.salkanesulfonyl,
sulfamoyl, Cisalkoxy, Ci.salkoxycarbonyl, pyrrolyl, imidazolyl, pyrazolyl,
pyrrolidinyl, pyridyl, phenyl Ci.salkoxycarbonyl,

20

thiazolyl optionally substituted by

pyridyl,

piperazinyl optionally substituted by C,.¢ alkyl or Cl-(,alkoxy

and

25 Ci-salkyl opti‘onally substituted by mono-, di- or tri- halogen;

R? represents hydroxy, halogen, nitro, cyano, carboxy, amino, N-(C,.galk-
yl)amino, N-(hydroxy C;.salkyl)amino, N,N-di(C;_galkyl)amino, N-(hydroxy
Ci.salkyl)-N-(Cygalkyl)amino, Csgalkenyl, Cj.galkoxycarbonyl, amino-

30 carbonyl, Ci.sacyloxy, aminoCi¢ acyloxy, furyl, morpholino, phenyl,

piperidino, aryl,



10 quinolinyl, and 1,8- naphthyridinyl, wherein said carbocy3dWar 200

het erocyclic rings optionally substituted with I to 3 substituents

sel ect ed woam4ttzeosgr oup consi sting of hydroxy, hal ogen, POirtEP)03OYEMD,
carboxy, amno, N (C _6al kyl)am no, N, N-di (d _6al kyl)am no,

N-(C . 6acyl)am no, N-(C. 15 6al koxycarbonyl)am no,

N-(fornyl)-N(Cl6al kyl)am no, N[N, N-di (CL 1®al kyl )am no net hyl ene] am no,
N[N, N-di (C _6al kyl )am no (C _6al kyl ene) et hyl ene] am no, N

[N, N-di (Cl.6al kyl)am no C2 6al kenyl ]am no, Cl-6 al kylthio,

CL6al kanesul fonyl, sul fanoyl, Cl6al koxy, C -6al koxycarbonyl, pyrrolyl,

i m dazol yl, pyrazolyl, pyrrolidinyl, pyridyl, phenyl Cl al koxycarbonyl, 20

thiazolyl opt hopaldidySeptishillydubetitared WYCL ¥y lampidger azi nyl optional |y
substi t ut ed b)t/).?%l- 6 4l Kyl or}uCLE}aI koxb;;ly and 25 Ci. 6al kyl optionally
substituted byipsodimo, optionally substituted diyoyainoxyRE s eid sembexyh yuhimmegrbongl, dfen,

nitro, cyano, ,garho .am no, N ((Cl - yl)am no, . N- (hydr oxy

Cl. 6al kyl ) ani R 1,-63&?@/%’?@{%@8?/# 8@%@%?@3—,63%%9@PB%?W>§L

d _6al kyk)-N-(d _6alkyl)am no, C2.6al kenyl, Ci1.6al koxycarbonyl, am no 30
carbonyl, C _6acyl oxy, am noCl-6 acyl oxy, faryl, norpholino, phenyl,

pi peri di no, apiperazi31 bptio2UH Fubstidt@DBACRLakys PCT/ EP2003/ 010377 -13
pyrrolidinyl optionally substituted by Cl-6acyl am no, piperidino optionally
substituted by hydroxy, Cl-6 al kyl, carboxy, am riocarbonyl, N (Cl

al kyl) am nocab?.gfmyll iy bdbstindedd Ky A8, NRCHPLO8Y lor 8- halogen, hydroxy,
amino, N-(Cialkyl)amino, N-(hydroxy Ci.salkyl)amino, N,N-di(C,.salkyl)amino,
10 Cs.¢ cycloalkyl, tetrazolyl, tetrahydropyranyl, morpholino, phthalimidyl, 2-oxo-
1,30xazolidinyl, phenyl,
-C(0)-R™,

pyrrolidinyl optionally substituted by Ci.sacylamino,
15 piperidino optionally substituted by hydroxy, C; alkyl, carboxy, aminocarbonyl, N-
(Cy-salkyl)aminocarbonyl, or N,N-di(C;_salkyl)aminocarbonyl, A

or
piperaziny] optionally substituted by C;.¢ alkyl,
20

wherein

R represents hydroxy, amino, N—(C1_6a1kyl)amipo, N,N-di(C;.¢alkyl)amino, N-
(halobenzyl)amino, C;.¢alkyl, Ci¢ alkoxy, tetrazolyl, tetrahydropyranyl, morpholino, |
25 pyrrolidinyl optionally substituted by C;.¢acylamino,
piperidino optionally substituted by hydroxy, C;.¢ alkyl, carboxy, aminocarbonyl, N-
(Cisalkyl)aminocarbonyl, or N,N-di(C; salkyl)aminocarbonyl,
or
piperazinyl optionally substituted by Cj.¢ alkyl,
30 Cy.¢ alkoxy optionally substituted by cyano, mono-, di- or tri- halogen, hydroxy,
Cigalkoxy, hydroxy Cis alkoxy, amino, N-(Cjealkyl)amino, N,N-di(C;alk-



pi perazinyl optionally substituted by Cl.6 alkyl, Cl-6 al kyl 3gp¥Mao2E7 y
substituted by cyano, nono-, di- or tri- hal ogen, hydroxy, am no,

N (Cl - 6alwpl2p@mizoess N- (hydroxy C -6al kyl )am no, N, N-di ( @tra=bkéogloy@mt no, 10
C3_6 cycloal kyl, tetrazolyl, tetrahydropyranyl, norpholino, phthalimdyl,

2- oxo- 1, 3oxazolidinyl, phenyl, -C(O- R201 pyrrolidinyl optionally
substituted by Cl-6acyl am no, 15 piperiding-optionally substituted by
hydroxy, Cl-6 al kyl, carboxy, am nocarbonyl, N (Cl- sal kyl)am nocarbonyl,
or N,N-di (d -6al kyl)am nocarbonyl, or piperazinyl optionally substituted

N (G _oal ky! ) XArEe RERELR, ety SRR AR L A s WPttimignt, 2-oxo-
Cl _6allcyl, C1;Fxaddtidiyl, phetylpyoyl R et rahydropyranyl, norpholino, 25

pyrrolidinyl optionally substituted by C _6acyl am no, piperidino optionally
substituted by hydroxy, Cl.6 al kyl, carboxy, am nocarbonyl, N (Cl-

6al kyl ) am nocar bony.l .. or. N.N-di (Cl | kyl ) am nocar bonyl, or piperazinyl
optionally sUBEPF%IP%ICPP%VH%&%llbé%%?by%“)@?ﬁﬁmgf%oxy optionally substituted
by cyanos nmongiperidino dtiohdlly subit@8an b - affty16 hbOh 6

al koxy, ani ho BT (d R Kyl’) am no, N,y|\11?9’06|iHI (’%X’EGéa?l g%o@&war 8%@ dév\no yEN
2004/ 029055 PET.ERBYDamdKOabDnyl, CNyN-YE; pealkyljamipbgdrbortyds r azol yl |

t et rahydropyranyl, norpholino, phthalimdyl, 2-oxo- 1,3oxazolidinyl,

phenyl, -C(O ® R201, pyrrolidinyl optionally substituted by d _6acyl ani no,

piperazinyl optionally substituted by Ci.¢ alkyl,
wherein |
10
R represents hydroxy, amino, N-(Cisalkyl)amino, N,N-di(C,-salkyl)amino,
N(halobenzyl)amino, Ci.s alkyl, C;. alkoxy, amino C,.¢ alkylenyl, tetrazolyl,
tetrahydropyranyl, morpholino,

15 pyrrolidinyl optionally substituted by C,.¢acylamino,

piperidino optionally substituted by hydroxy, C;.¢ alkyl, carboxy, aminocarbonyl, N-
(C 1salkyl)aminocarbonyl, or N,N-di(C;.salkyl)aminocarbonyl,

20 or
piperazinyl optionally substituted by C;.salkyl;

R’ represents hydrogen, halogen, Ci.s alkyl optionally substituted by amino-
carbonyl, arylCi.¢ alkoxy, or mono-, di- or tri-halogen;
25
Rr* represents hydrogen or C;¢ alkyl;

R’ represents hydrogen or Cy alkyl; and

30 RS represents hydrogen, halogen or C;.¢ alkyl.



5 piperidino optionally substituted by hydroxy, Cl -6 al kyl, carMax3007

am nocar bonyl, N (Cl-8-al kyl)am nocarbonyl, or

N, N- di ( Clw6-2add/o2ydssanm nocar bonyl, or piperazi nyl opti ecaiEPgoosobstT t ut ed
by Cl1.6 al kyl, wherein 10 R201 represents hydroxy, ani no,

N- (G -6al kyl )am no, N, N-di (A _6al kyl )am no, - N( hal obenzyl )anlino, C -6

al kyl, Cl-6 al koxy, amno C2-6 allylenyl, getrazolyl, tetrahydropyranyl,
nmor phol i no, 15 pyrrolidinyl optionally substituted by G _6acyl am no,

pi peridino optionally substituted by hydroxy, C _6 alkyl, carboxy,

am nocar bonyl , k gL nocar

N, N- di (G - 6al l%?/’%la%‘lgné%lgr onynef/l? G)rBSrengi‘rﬁéPfé% RYAVidss thensed, aqlersprimidine by
G _6al kyl; R3 degpitReemfitte fouaiagpNits ﬂﬁ{&%ﬁ’or%r&lﬁnlféﬂc 2k %naagalltythereof
substi t ut ed by am no- carbonyl, "aryl G al koxy, or nono-, or '
tri-hal ogen; z\élemnrepr esents hydr ogen or Cl-6 alkyl; R5 represents

hydr ogen or 6 alk Q epresents hydrogen hal ogen or Cl.6
al kyl . 30 Mar 007“?%95 %‘68&? gz@%ﬁ%i PCT/ EP2003/ 010377 -15 In anot her
enbodi mept, the present invention provides the fused azol epyrim dine

derivative of the formula (1), its tautoneric or stereoisoneric form or a
salt thereof: Ymher@rersen(sﬂ\épresents CR5R6 or NH 5

Y? and Y? represent CR’R*;
10 Chemical bond between Y>=—=Y3 represents a single bond
z* represents CH;

Z!, 7> and 73 independently represent N, CH or CR?;
15
R} represents cyclopropyl, cyclopentyl, cyclohexyl, 2-furyl, 3-furyl, imidazolyl,
pyrimidinyl, pyridazinyl, piperazinyl, 1,2,3-thiadiazolyl, 1,3-benzothiazolyl,
quinolyl, 3H-imidazo[4,5-b]pyridinyl, 1H-pyrrol-2-yl optionally substituted
by Cigalkyl,

20 1H-pyrrol-3-yl optionally substituted by Cjgalkyl, pyrazolyl optionally
substituted by 1 or 2 Cy.ealkyl, isoxazoly! optionally substituted by 1 or 2 Cy.
salkyl,
2-thienyl optionally substituted by chloro, nitro, cyano, or C;. alkyl,
3-thienyl optionally substituted by chloro, nitro, cyano, or C.4 alkyl,

25 piperidinyl optionally substituted by Ci-salkoxycarbonyl, or benzyloxy-
carbonyl,
phenyl optionally substituted by 1 to 3 substituents selected from the group
consisting of fluoro, chioro, hydroxy, nitro, cyano, carboxy, Ci¢ alkyl, C,.
salkoxy, Cj_galkoxycarbonyl, amino, N-(C,¢alkyl)amino, N-(Ci.sacyl)amino,

30 N-(Cj.salkoxycabonyl)amino, ~N,N-di(C;.¢alkyl)amino, N-(formyl)-N-C;.



Y1l represents N, Y2 and Y3 represent CR3R4; 10 Chem cal bond 3oevaez007
Y2=""Y3 represents a single bond Z4 represents CH Z1, Z2 and Z3

i ndependamol2gowmrprsesent N, CH or CR2; 15 R1 represent s PCYmpo@somal7

cycl opentyl, cyclohexyl, 2-furyl, 3-furyl, imdazolyl, pyrimdinyl,
pyridazinyl, piperazinyl, 1,2,3-thiadiazolyl, 1,3-benzothiazolyl,

qui nol yl, 3H i m dazo[ 4, 5-b] pyridinyl, 1HBysrol-2-yl optionally substituted
by Cl-6al kyl, 20 1H pyrrol-3-yl optionally substituted by C _6al kyl,
pyrazolyl optionally substituted by 1 or 2 O _6al kyl, isoxazolyl

optional ly substity }r_@@ Q}ﬁlr]o orc,2 gﬂqlth?c?‘lc:@’l lk%éésmfgﬂgll | eny p%frfﬁ‘}g

substituted by chlo nitrd, cyano,

substituted by chliaridszobyl} pyaazotylamal p@éraﬁhyﬁop&idﬁyﬂly sebstipiteEhy 0y |
optionally substituted by C _5al koxycarbonyl, or benzyl oxy- car onyf
phenyl optionally substituted by 1 to 3 substituents sel ected from the

ST, O al I odRy B MR RueR TS mh%fh‘l’f’fetf K1eded B B vrap
N-( Cl 6853)/' ) ani no, coBistthgd Sfcﬁafok oasatba /Engt) gl %%%@gd KGO,

N-(formyl)-N-Cl_ 30 Mar 2007 WD 20047 056058 16 eal kyl
am no, Cl -6 allcylChisdkyltimaal M@@oxﬁwamybamimmw N-dpich rsalkyl)amino, N-

o oai eyl Tyt dyretBRih P st mIRbieRf aiod. OB lovesinect ed

from the group 5 GARG|RhiREIRY, 6 oxy.
d _6al kyl t hi o, ami no, e @E%l%ﬁbﬂﬂwsﬁgﬁﬁwy@h@%eﬁ

10 pyrazinyl optionally substituted by C;.salkyl,

1,3-thiazolyl optionally substituted by 1 or 2 substituents selected from the
group consisting of Cy.alkyl, pyridyl and N-(C;.salkoxycrbonyl)amino, |
indoly] optionally substituted by C;.salkyl,

15 benzimidazolyl optionally substituted by C;.¢alkyl or tri-halo C;.salkyl,
1,2,3-benzotriazolyl optionally substituted by Cialkyl, 1,8-naphthyridinyl
optionally substituted by |
Ci-salkyl optionally substituted by tri halogen,

Ci-6 alkyl optionally substituted by tri-halogen, phenyl, phenoxy, or thienyl,

20 or
C;-salkoxy optionally substituted by phenyl, phenoxy, or thienyl;.

R? represents fluoro, chloro, bromo, hydroxy, nitro, vinyl, cyano, amino,

aminoacetoxy, N-(Cjalkyl)amino, N,N-di(Ci¢alkyl)amino, N-

25 (hydroxyCi.salkyl)-N-(Cy.¢alkyl)amino, 2-furyl, piperidino, mor-
pholino, phenyl,

pyrrolidinyl optionally substituted by acetamido,
piperidino optionally substituted by hydroxy,
30 piperazinyl optionally substituted by methyl, benzyl, Cj.galkoxy-

carbonyl, or aminocarbonyl,



(C -6al kyl)am no, N (hydroxyC -6al kyl)am no, N, N-di (Cl. 6al kyl30avan2007N-
(C.6a.cyl)am no, N-(Cy6al kane)sul fonyl am no, N[ N, N-di (O _6al kyl )am no
met hyl enejvoam4smgosand Cl . 6al kyl optionally substituted lpgTtEPRoB@lasgEN, 10
pyrazinyl optionally substituted by Cl.6al kyl, 1,3-thiazolyl optionally
substituted by 1 or 2 substituents selected fromthe group consisting of
Cl . 6al kyl, pyridyl and N-(Cl -6al koxycrbonyl-)am no, indolyl optionally
substituted by O _6al kyl, 15 benzi m dazolyl optionally substituted by
Cl-6al kyl or tri-halo O _6alkyl, 1,2,3-benzotriazolyl optionally

substituted by Cl_6al kyl, - napht.hyri.di.nyl. . optional.l y substituted py

Cl - 6al kyl optionally s&ét%]ﬂfﬁtoé%%ﬁ?}i]%wbshﬁfé%dggﬁ ,Cyé?%g“aﬁﬁlaﬁ SRS ARl
substituted by tri-hal ogen, oRhem ROXaY Lishy Ortefht koxy
optionally substituted by phenyl ,dngtlfgi%gxy, %?rgg’htireg[nyl ; yfgrggg%lbrtg?éhn}?gb
fluoro, chloro, brono, hydrgyapyhiot morpholing) , cyano, ami no, ami noacet oxy,
N- (Cl6al kyl )am no, N, N-di (Cy6al k Ig?ar rl1i no, N %5

(hydroxyd _6al kyl ) - N- ( &6afHOKY ontiegally _substyiuted, bye by drons, che: BRBIORHo,

phenyl, spyrrolidinyl optionaldy.,.sH iUt e i d j 1 di
opti onaISI y substituted by hydér oo>2()§/’, Q_g% %i ﬁ?’é@%’é@‘fﬁ%ﬁﬁl’oﬁ%ﬁ’?’@” %ﬁ%g%%&l’ed by
met hyl , benzyl, Cl.6al kkoxydimethplamyto, or aminosababPny| medldino&@Bohyl WO

2004/ 029055 PCT/ EP2003/ 010377 -17 Cl1.6 al kyl optionally substituted by
cyano, tri-fluoro, carboxy, dHBethylagsnacathesnly| | sepTopyiasriBesayponyl,  fluoro-

tert-butoxycarbonyl, tetr ah%gﬁﬂflatﬁ%g@%ﬂ‘%nyl,orcy%ﬁ%%,i B9rrolidinyl, piperidino,
tetrahydropyranyl, morpholino, morpholinocarbonyl, 2-oxo-

10 1,3-oxazolidin-4-yl, phthalimid-N-yl, or hydroxy Cis
alkyleneoxy,

R’ represents hydrogen;
15 R* represents hydrogen;
R represents hydrogen; and
RS represents hydrogen.
20
In another embodiment, the present invention provides the fused azolepyrimidine

derivative of the formula (I), its tautomeric or stereoisomeric form, or a salt thereof:

X represents CR’R® or NH;
25 y! represents N;

Y? and Y? represent CR’R?;

30
Zand Z* represent CH;



Cl-6 al koxy optionally substituted by hydroxy, cyano, nethoxy30 Mar2007

nmet hoxycar bonyl, tert-butoxycarbonyl, carboxy, am noacetyl, dinethylam no,
am nocar bwoybo4/omisRy| am nocar bonyl, di net hyl am nocar bowglr/EP2003/010377

i sopropyl am nocar bonyl, fluoro- benzyl am nocarbonyl, cycl opropyl,
pyrrolidinyl, piperidino, tetrahydropyranyl, norpholino,

nmor phol i nocar bonyl, 2-oxo 10 1, 3-oxazol i-di8n-4-yl, phthalimd-Nyl, or
hydroxy Cl1 6 al kyl eneoxy, R3 represents hydrogen; 15 R4 represents

hydr ogen; R5 represents hydrogen; and R6 represents hydrogen. 20 In

anot her enbodi nent, the present invention provides the fused

azol epyrimdine derivative of the fornula (I), its tautoneric or

st er eoi soner iZ ahdZhindepemdeatty teprirene OfH or GRY,epresents CRGR6 or NH, 25 Y1
represents N, Y2 and Y3 represent CR3R4; Chemi cal bond between Y2=Y3

represents a single bond 30 Z3 and Z4 represent CH 30 Mar 2007 WO
CRo: R ropr dent SO ARZBSTHT BRTIAD: CHERS R, Sy eragaly
optionalsly 5 substbstiuited By hAuekRX¥mirdMaBGamdde RAEhELybLNBYBRY YheRmwl XY of

met hyl - sul f onyl am no,
sulfonylamino,

or
1,3-thiazolyl optionally substituted by 1 or 2 methyl;
10 ‘
R? represents fluoro, chloro, bromo, morpholino,  piperazinyl, methyl-

piperazinyl, methyl, tri-fluoro methyl, or

Cis alkoxy optionally substituted by hydroxy, cyano, carboxy, dimethyl-
15 aminocarbonyl,  tetrahydropyranyl, morpholino, morpholinocarbonyl,
tetrazolyl, or phthalimid-N-yl;

R} represents hydrogen;
20 R* represents hydrogen;
R® represents hydrogen; and
R® represents hydrogen.
25
In another embodiment, the present invention provides the fused azolepyrimidine
derivative of the formula (J), its tautomeric or stereoisomeric form, or a salt thereof:
wherein

30
X represents CR°R® or NH;



or 1,3-thiazolyl optionally substituted by 1 or 2 nethyl; 1@0RVarzD7esents
fluoro, chloro, brono, norpholino, piperazinyl, nethyl- piperazinyl,

met hyl , two-2bdampassnet hyl, or Cl -6 al koxy optional |y sulpstriHPaded1i3y7

hydr oxy, cyano, carboxy, dinethyl- 15 am nocarbonyl, tetrahydropyranyl,

nor phol i no, norphol i nocarbonyl, tetrazolyl, or phthalimd-Nyl; R3
represents hydrogen; 20 R4 represents hyldroogen; R5 represents hydrogen;
and R6 represents hydrogen. 25 In another enbodi nent, the present

i nvention provides the fused azol epyrim dine derivative of the formula
(I), its tautonmeric or stereoisoneric form or a salt thereof: wherein 30
X represents CR5R6 or NH, 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377
-19 Y1 repreééntsrﬁxe%ﬁnﬁmﬁ Y3 represent CR3R4; 5 Chem cal bond between
Y2=-Y3 represents a single bond. Z3 and Z4 represent CH 10 Z' and Z2

i ndependently represent CH or CR2; In another enbodi nent, the present

i nvention pr@”&ﬁsifxl%ﬁrefsé{ﬁ?ﬁ@%ml epyrim di ne
5

Chemical bond between Y=Y represents a single bond.
7% and Z* represent CH;
10 Z! and 72 independently represent CH or CR?;

In another embodiment, the present invention provides the fused azolepyrimidine

derivative of the formula (I), its tautomeric or stereoisomeric form, or a salt thereof:
15 X represents CR’R° or NH;
Y! represents N;

Y2 and Y? represent CR’R”;
20

7! and Z* represent CH;
25 Z? and Z* independently represent CH or CR?;

In another embodiment, the present invention provides the fiused azolepyrimidine

derivative of the formula (I), its tautomeric or stereoisomeric form, or a salt thereof:

30 X represents CR°RS or NH;



derivative of the fornmula (1), its tautomeric or stereoi soner3eccMao2007 or a
salt thereof- 15 X represents CR5R6 or NH, Y1l represents N, Y2 and Y3

repr esentwOR8M1290580 Chem cal bond between Y2--Y3 represemer2@3piosgi e bond
Z1 and Z4 represent CH, 25 Z2 and Z3 independently represent CH or CR2; In
anot her enbodi nent, the present invention provides the fused

azol epyrimdine derivative of the formuxm (1), its tautoneric or
stereoisonmeric form or a salt thereof: 30 X represents CR5R6 or NH;, 30
Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -20 Y1 represents N, Y2 and Y3

repr esent 4, 1.cal bond between Y2_Y3 represents a single bond,
Z', Z3 and Z rep?%’éqg%?xlséﬁt Z2 represents CR2; 10 The preferabl e conpounds

of the present invention are as follows: N (7, 8-dinethoxy-2, 3

- di hydroi m dazo [ 1, 2-c]quingzolin-5-yl)nicotinam de;

2- (7, 8- di met Noxapd"Fepliebgnd €& Risdazo[ 1, 2- ¢] qui nazol i n-5-yl)-1-pyridi n-3-yl -
et hyl enol ; 15

N- (7, 8-di net hoxy- 2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl)-1H benzi m dazol e

-5- car @Oxam@ﬁini@cﬂG@ﬁ&B&WeQ;PYZﬁEYZgépIQEé}Eéebélﬁgre%oﬁdfji hydr oi ni dazo [

1, 2-c] qui nazolin-5-yl)nicotin- am de;

7', 7* and Z* represent CH;

72 represents CR? ;

10

The preferable compounds of the present invention are as follows:
N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide;

2-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1-pyridin-3-yl-

ethylenol; '

15 N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-1H-benzimidazole-5-
carboxamide;
6-(acetamido)-N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yDnicotin-
amide; '
N-{5-[2~(7,8-dimethoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-1-hydroxy-

20 vinyl]pyridin-2-yl} acetamide;
2-({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-methoxy-2,3-dihydroimidazo[ 1,2~
c]quinazolin-8-yl} oxy)-N,N-dimethylacetamide;
2-[7-methoxy-8-(tetrahydro-2H-pyran-2-ylmethoxy)-2,3-dihydroimidazo[ 1,2-
clquinazolin-5-yl}-1 -pyﬂdin—3 -ylethylenol,;

25 2-[8-(2-hydroxyethoxy)-7-methoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1]-1-
pyridin-3-ylethylenol;
({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-methoxy-2,3-dihydroimidazo[ 1,2-
c]quinazolin-8-yl}oxy)acetic acid;
4-({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-methoxy-2,3-dihydroimidazo[1,2-

30 c]quinazolin-8-yl}oxy)butanoic acid;



N {5-[2-(7, 8-di net hoxy- 2, 3-di hydr oi m dazo[ 30 Mar 2007

1, 2-c] qui nazolin-5-yl)-I-hydroxy- 20 vinyl]pyridin-2-yl} acetam de;

2- ({5-[ 2-Wwodnexoze@dspyri di n- 3-yl vi nyl ] - 7- met hoxy- 2, 3- di hydrapoeodazasyi, 2-

c] qui nazolin-8-yl} oxy)-NNdi net hyl acet am de;

2-[ 7- met hoxy- 8- (t et rahydr o-2H- pyr an- 2- yl net hoxy) - 2, 3-di hydroi m dazo [ 1, 2-

c] qui nazolin-5-yl]-I-pyridin-3-ylethyl enalj;. 25

2- [ 8- (2- hydr oxyet hoxy) - 7- met hoxy- 2, 3- di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl ] -
1- pyridin-3-ylethyl enol;

({5-[2-hydroxy;: 2- i di n-3-ylvinyl.]-7-methoxy-2, 3-dihydroi mdazo[ 1, 2-

c] qui nazol i ni%s-'ﬁ%‘%@5}?f%‘géﬁx%mﬁéiyé‘?l‘yg‘7"met?‘ox§/‘2’%'glhydrdmld%zg?l%

4- ({5-[2- hydI’ngﬁﬁﬁ&-oﬁﬂfgi_ﬂ?gg}gaaétdﬁiiﬂ)ﬂé.] - 7- met hoxy- 2, 3- di hydroi m dazo[ 1, 2- 30
c] qui nazol i n- 8-yl } oxy) but an6i ¢ aci d;’ 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 0 DoF#miethoRyi-8-(2H-tetrazol-5-ylmethoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-

({5-] 2- hydroxgl- 2- pyridin-3-vyl vi nyl ] - 7- met hoxy- 2, 3-di hydr oi m dazo[ 1, 2-

c] qui nazol i nYak{PYidigd-YleBydmmotr i | e

2-[7- meth _ _di i

L 5L ai nasdr T poofy B ol E Ao oy . b EREAN 1. 2-

2- [ 7- met hoxy c§quidazotin{shyl-1 pyéidid-3 4iabxdbndloxy) - 2, 3- di hydr oi m dazo[ 1, 2-

' lin-5-yl]-1-pyridin-3-ylethylenol;  5-[1 L
TG Oy 2. (85 BT U IPhO Bl Su oL L uineeon o 5

ul narol | 5 TR ok O e 10
6- (acetam do_)N-[\t,gMi@ﬂd@{ﬁyzﬁ}qmahmﬁn-z,ﬁ).slihlwﬂjs@hjasbﬁm@i[dé; 2-c] qui nazolin
N (8 0181 ot Koragetamio NP dime o e e epimidmof),§-ciuinazolin-S-
hydr oxyni cot iy'fb%lnéio%géxnide;
N-(8,9-dimethoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-5-
hydroxynicotinamide; |
5-hydroxy-N-(7-methoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamide;

15 N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-5-[(4- ‘
methoxybenzyl)oxy]nicotinamide;
N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-5-
hydroxynicotinamide;
5-hydroxy-N-[8-(trifluoromethyl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-

20 yl]nicotinamide;
N-{8-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)propoxy}]-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}nicotinamide; ‘
N-(7-bromo-8-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide;
6-amino-N-(8-methoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamide;

25 1-(1H-benzimidazol-5-yl1)-2~(8,9-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yDethylenol; '
2-(8,9-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-1-(2,4-dimethyl-1,3-
thiazol-5-yl)ethylenol,
N-(9-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-1H-benzimidazole-5-

30 carboxamide;

N-(8-bromo-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)nicotinamide;



5- hydr oxy- N- ( 7- met hoxy- 2, 3- di hydr oi m dazo | 30 Mar 2007
1, 2-c] qui nazolin-5-yl)nicotinam de; 15

N- (7, 8- diwet2boxope®s3- di hydr oi m dazo[ 1, 2- c] qui nazol i n- 5- PCrAP2006410377

met hoxybenzyl ) oxy] ni coti nam de; N- (7, 8-dinethoxy-2,3-di hydroi m dazo

[ 1, 2-c] quinazolin-5-yl)-5- hydroxynicotinam de;
5-hydroxy-N-[8-(trifluoronethyl)-2, 3-di hygir oi m dazo [ 1, 2-c] qui nazol i n-5-
20 yl)nicotinamde; N { 8-[3-(1,

3-di oxo-1, 3-di hydro- 2H i soi ndol - 2-yl ) propoxy] -2, 3-di hydroi m dazo [ 1,2-
c] qui nazolin I t . -Pr-onmo- 8-.ne X 3-.di.h m dazo[
1], 2- ¢] qui nazoI? et %&'nﬁ%hjl COM&ud%%c;(ﬁ,zbc]qumazohn- B ﬁ{%e imidazo e—%

6- am no- N- ( 8- dfm’éch@midé 3-di hydr oi m dazo[ ‘1, 2-c]

qU| nazol i n- 5- &é&:ﬁgotl nam de; 25

1- (1H benzi m thoyy-R.3pdihpdroingidaza hExslqRingzadinh+oh) el Hrbeazofidazdles-qui nazol
in-5- yl)et hyI de:
2-(8,9-di met hGX e*iP"fh’é di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl)-1-(2, 4-di net hyl -

1, 3- thisazol -3l t -5-

[1, 2-c] qui nazlgl ?rﬁﬂ %ﬁﬁyj ?‘?mlykd{)dgﬁ%grzng[ga%gmﬁlr%z&g%w E)oxam 832016 >

N- ( 8- br onp- 2, @xtehixiagndit Qalmdazo[ 1, 2- c] qui nazol i n-5-yl ) ni cotlnam de; 30 Mar
2007 WD 200 PCT/ EP20Q3 3717, N-.(8 -bronp- 2, 3 d| hydr oi m dazo
[ 1,2-c]qui néigg%wl}gmme@@g 443}/350 Fﬁ%é -clgwingelian -5+ [

\- (8- et hoxyt2nBndishil 9ichibgazRbie]. 2- ¢l qui nazol i n-5-yl)- 1
5

H benzi m dazol e-5- carboxam de;

N- (8- met hyl - 2y< $7d]ubm2,6rd1hyihmn{1da,z2£hqummlinﬁsﬁ}—yt-l}be‘dzﬁrbﬁﬁzdleisdazoI e- 5-
car box r6| de; i-é:‘_c{l fl uoronet hyl ) -2, 3-di hydroi m dazo[ 1, 2-c]

qui naz in-5 ‘S?T ox

N-~(7-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide;
N-(8-chloro-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-1H-benzimidazole-5-
carboxamide; |
6-(acetamido)-N-(8-morpholin-4-yl-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-

15 yDnicotinamide; ‘
1-(1H-benzimidazol-5-y1)-2-(8-morpholin-4-yl-2,3-dihydroimidazo [1,2-
c]quinazolin-5-yl)ethylenol; ‘

N-{5-[1 -hjfdroxy-Z-(S-morpholin-4-y1-2,3 -dihydroimidazo[1 ;2 -c]quinazolin-5-
ylvinyl]pyridin-2-yl} acetamide;

20 6-methyl-N-(8-morpholin-4-yl-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-
yDnicotinamide;
1-(1H-benzimidazol-5 -yl)—2-[8—(4-'methy1piperazin— 1-y1)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl]ethylenol;
N-(2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-3H-imidazo[4,5-bpyridine-6-

25 carboxamide;
N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-3H-imidazo[4,5-
b]pyridine-6-carboxamide;

N-[7-(trifluoromethyl)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1]-1H-
benzimidazole-5-carboxamide;

30 N-(7,9-dimethoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-1H-benzimidazole-5-

carboxamide;



benzi m dazol e- 5- car boxam de; N (7-fluoro-2, 3-di hydroi m dazo [30 Mar 2007

1, 2-c] qui nazolin-5-yl)-1 H benzi m dazol e-5- 10 carboxam de;

N ( 7- met woyeo®@y@9ads hydr oi m dazo [ 1, 2-c] qui nazol i n-5-yl por@reosaAm3de;

N- (8-chl oro- 2, 3-di hydroi m dazo[ 1, 2-c]qui nazolin-5-yl)-1H benzi m dazol e-5-
car boxam de; 6-(acetam do)-N-(8-norpholin-4-yl-2,3-di hydroi m dazo

[1, 2-c] qui nazolin-5- 15 yl)nicotinam de;-25-(1 Hb '

enzi m dazol -5-yl)-2-(8-norpholin-4-y1-2, 3 -di hydroimdazo [ 1, 2-

c] qui nazol i n-5-yl ) et hyl enol ;

(1 O RN el 2 SRR S
6|— met hyl - N-( &rgaﬁx?hmgj]pyﬁdiﬁuz:ﬁ}&eeﬂmg{ oi m dazo[ 1, 2- c] qui nazol i n- 5-
t ;o 1-

Kp %)glngloml gg;n N—?’é-{%( -bM®9ﬂﬂﬂthﬂt%§+m3pboiaﬁdmﬂl-,%c]q1ﬁxéa&oﬁi[ﬂ5yylb-oL m dazo [
1, 2- i l.in-5- hyl | ; N-(2,3-di hydroi m dazo
1, 2- cﬂqﬁ:Jhggé‘&pﬁg%vv};ﬂﬁ?%fﬁ%fmﬂg@ng] pyr%/di ne-6- 25 car boxagi de; : N-(7,
8- di net - 2,.(33_Ginhyid Qi : =€ 5 At i Q-Ay yl)-3H i m dazo [4, 5-
o] pyr i P 6 c(agﬁ)glxam' SR k@%%ﬁﬁ%%%ﬂ??@%@ﬁ%?%?g%n dazo]
1, 2- c] qui nazolatylénol) 1 -1 H  benzi i dazol e- 5- car boi<an‘i de; I ;30 ] | I
N-(7,9-di neth -2, 3-di hydr oi m.d 1, 2- i )| i n-5- - 1H benzi m dazol e
5 ar box a1 SRR E N AOts o RO AT bOBE PRSPl et {
5-[2-(7, 9-di met hoxy-8-nethyl -2, 3 -di hydroi mdazo [ 1,2-c] quinazo
lin-5-yl)-1-

' vi) Further, the present invention provides a medicament, which includes one of the

10 compounds, described above and optionally pharmaceutically acceptable excipients.

Alkyl per se and “alk” and “alkyl” in alkane, alkoxy, alkanoyl, alkylamino, alkyl-
aminocarbonyl, alkylaminosulphonyl, alkylsulphonylamino, alkoxycarbonyl, alkoxy-
carbonylamino and alkanoylamino represent a linear or branched alkyl radicél having

15 generally 1 to 6, preferably 1 to 4 and particularly preferably 1 to 3 carbon atoms,
representing illustratively and preferably methyl, ethyl, propyl, isopropyl, isobutyl,
tert-butyl, sec-butyl, pentyl, n-hexyl, and the like.

Alkylene represents the divalent linear or branched saturated hydrocarbon radical,

20 consisting solely of carbon and hydrogen atoms, having generally 1 to 6 carbon
preferably 1 to 4 and particularly preferably 1 to 3 carbon atoms, representing
illustratively and preferably methylene, ethylene, 2-methyl-propylene, butylene, 2-
ethylbutylene and the like.

25 Alkoxy illustratively and preferably represents methoxy, ethoxy, n-propoxy, iso-
propoxy, tert-butoxy, n-pentoxy, n-hexoxy and the like.

Alkylamino represents an alkylamino radical having one or two (independently
selected) alkyl substituents, illustratively and preferably representing methylamino,
30 ethylamino, n-propylamino, isopropylamino, tert-butylamino, n-pentylamino, n-

hexyl-amino, N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-



hydr oxyvi nyl ] pyridin-2-yl} acetam de; N 30 Mar 2007
{5-[2-(7-brono-9-net hyl -2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl)-1-

hydr oxyviwel2ppynpassn- 2- yl } acet am de; and 5 PCT/EP2003/010377

2- (8, 9-di net hoxy- 2, 3-di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl)-1-pyridi n- 3-

yl ethylenol; and its tautoneric or stereoisoneric form pharmaceutically
acceptable salts thereof. Further, the pgesent invention provides a

medi canment, which includes one of the 10 conpounds, described above and
optionally pharmaceutically acceptabl e excipients. A kyl per se and "allc"

d "al kyl" i |.k |.,-al kyl am no, .al ky| - ' bonyl ,
alkyt am hosul DREN R 2By Eaie Sy Hay ek Bgitin oy it anine,
car bonyl am nWmlﬂ-ﬁ%ﬁwéﬁhﬂmfrﬁﬂéﬁﬁ@@beﬁﬂliﬁﬁéran@fﬁhebﬁlge(‘c hed al kyl

radi cal having 15 generally 1 to 6, preferably 1 to 4 and particularly
preferably 1 to 3 carbon atons, representing illustratively and preferably

e hexyl , Sand AP acaroqp EirpBRats af il vien hepvi PRy selesiRanc e
saturated hydyegagbenubadi tabkiativef, %@%E%ffaggaﬁe%e%%ﬂmg E&g{ﬁggrgjgr%ggbg%@r ogen

atonms, having generally 1 to 6 carbon t icurarly
preferably 1 athylanomeirbond; erpropyleprinsertongly isbpropglamaid-vabynyndebatyar abl y

met hyl ene, ethyl ene, 2-nethyl -praopyl ene, butylene, 2- ethylbutylene and the
[T ke, 25 A KGEPPTERIH a1 ORIy RIHECGH R abh T phiseesbenyiot RbNydmetivbxy,

N- propoxy, i S@s; DELRIKY, LAzt 85% = t Qx IR0 nd the lLike.

Al kyl am no reprnelsent s an %ﬁq}?@% no ?%ag?oglgﬂ %é@%g%é%ﬁyanﬁ\?\gcarbonﬁ’ kﬁ’

(i ndependent IgethgleNespregdylantitachrtonplst | Nuopopyl- Nlptopglamigbaarsdigl,pr ef.er abl y
representing. nmethyl ami no,. 30 ethylam no, n-propylam no, isopropylam no,
tert - butyl ambh“a{lt}%ﬁ'ﬁ&émvbquw%?mﬂ, h &ksthyLNipentyiaming-easbomila nNmohexyl-N-

N, N- di et hyl a%éi%laﬁﬁrﬁc%hh%aﬁﬁﬁttﬂédiﬁéﬁ no, N 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 0103 -24 ’

Alkylaminosulphonyl represents an alkylaminosulphonyl radical having one or two

(independently selected) alkyl substituents, illustratively and preferably representing ‘
15 methylaminosulphonyl, ethylaminosulphonyl, n-propylaminosulphonyl, isopropyl-

aminosulphonyl, tert-butylaminosulphonyl, n-pentylaminosulphonyl, n-hexyl-amino-

sulphonyl, N,N-dimethylaminosulphonyl, N,N-diethylaminosulphonyl, N-ethyl-N- -

methylamino-sulphonyl, N-methyl-N-n-propylaminosulphonyl, N-isopropyl-N-n-

propylaminosulphonyl, N-t-butyl-N-methylaminosulphonyl, N-ethyl-N-n-pentyl-
20 aminosulphonyl, N-n-hexyl-N-methylaminosulphonyl and the like.

Alkylsulphonyl illustratively and preferably represents methylsulphonyl, ethyl-
sulphonyl, n-propylsulphonyl, isopropylsulphonyl, tert-butyl-sulphonyl, n-pentyl-
sulphonyl, n-hexylsulphonyl and the like.

25
Alkoxycarbonyl illustratively and preferably represents methoxycarbonyl, ethoxy-
carbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, n-pentoxy-
carbonyl, n-hexoxycarbonyl and the like.

30 Alkoxycarbonylamino illustratively and preferably represents methoxycarbonyl-

amino, ethoxycarbonylamino, n-propoxycarbonylamino, isopropoxycarbonylamino,



met hyl - N- n- propyl ani no, N-isopropyl-Nn-propyl am no, 30 Mar 2007
N-t-butyl-N nethylam no, N-ethyl-N n-pentylam no, N n-hexyl-N nethylam no
and t he |Iwbeoo4/08bdsgl am nocar bonyl represents an radi cal poaxEpe@3onEs7Dr two

(i ndependently selected) 5 al kyl substituents, illustratively and
preferably representing nethyl am nocarbonyl, ethylam nocarbonyl,
n- propyl am nocar bonyl , isopropyl anrino-c&bbonyl, tert-butyl- am nocarbonyl,

n- pent yl am nocar bonyl , n-hexyl am nocar bonyl, N, N-di net hyl - am nocar bonyl ,

N, N-det hyl am nocar bonyl, N-et hyl - N-net hyl ami nocar bonyl, N

et hyl - N- n- prigRyl W}% r t 10
but yl - N- mret hyl am nocar bonyl , N et Iﬁ&ﬁl{cgﬁggnl%n&la% %gié%:( ﬁgﬁo%?g’ﬂ%?# h

met hyl ami nocdhdldkeyl and the |ike. Al kyl am nosul phonyl represents an

al kyl am nosul phonyl radical having one or two (independently sel ected)

al kyl substituents, illustratively and pref er abI y representing 15

met hyl am nos t Ry LARE | am, nosul phonyl
i sopropyl am%l]gmpﬂﬁgﬁﬁ 1@% ert- %ﬁ?ﬁt} g’?n&ﬁ%él éS%fM g(Eggtje %91 gﬁyﬂ%ﬁﬂnﬁbnyl ,
n- hexyl Sam namisuirphthajike. N, N- di met hyl am nosul phonyl ‘

N, N- det hyl am nosul phonyl , N-ethyl -N- net hyl am no- sul phonyl ,
N- et hyl - N- n- propyl am nosul phonyl, N-isopropyl-Nn- propylam nosul phonyl,

N-t-butyl - I Y, -I - - osul honyI
N hexyl <N e TR0 B AR veicht St ol R elontiiip Teprebetis %
illustrati velcyclazrlklylpgﬂfuﬁrbdihlyg reeEreBe B o b IpseteRIBBNY| to & Bitbon SKbREONYI
n- pr opyl sul phonﬁ’ i sopropyl sul ?honyl tert-butyl-sul'phonyl, n-pentyl -

i

sul phonyl , nilfsiptiegly paighyirefsrably Heprepgasing ZSYWMQRyleaq:mmtyh | dyeBipeatyl,vel y
and pr gher ab) YoIbRRL RSO RdTat e ALLony! . et hoxy- car bonyl,

n-propoxycarﬁ nyl, “1’sopr opo ycar ony tert-butoxycarbonyl, n- pent oxy-
carbonyl, n-hexoxycarbonyl and the Ilke 30 Al koxycar bonyl am no
illustratively and pref erably represents nethoxycarbonyl - am no,

et hoxycar bonyWeEmehse apd paphonrypedaboey kaidatonyl, @Bm@mk,ym@eﬂylaanommao 30
Mar 2007

tricyclic aromatic carbocyclic radical having generally 6 to 14 carbon atoms,
illustratively and preferably representing phenyl, naphthyl, phenanthrenyl and the
15 like.

Arylamino represents an arylamino radical having one or two (independently
selected) aryl substituents, illustratively and preferably representmg phenylammo
diphenylamino, naphthylamino and the like.
20
Heteroaryl per se and “heteroaryl” in heteroarylamino and heteroarylcarbonyl repre-
sents an aromatic mono- or bicyclic radical having generally 5 to 15 and preferably 5
or 6 ring atoms and up to 5 and preferably up to 4 hetero atoms selected from the
group consisting of S, O and N, illustratively and preferably representing thienyl,
25 furyl, pyrrolyl, thiazolyl, oxazolyl, imidazolyl, thiazolyl, pyrazinyl, pyridinyl,
pyrimidinyl, pyridazinyl, thiophenyl, indolyl, isoindolyl, indazolyl, benzofuranyl,
benzothiophenyl, quinolinyl, isoquinolinyl, 1,3 benzodioxole, benzofuranyl,
benzofuran-2,5-diyl, benzofuran-3,5-diyl, and the like.

30 Heterocyclic per se and heterocyclic ring per se represent a mono- or polycyclic,

preferably mono- or bicyclic, nonaromatic heterocyclic radical having generally 4 to



WO 2004/ 029055 PCT/ EP2003/ 010377 -25 tert-butoxycarbonyl am rag Mar 2007

n- pent oxycar bonyl am no, n-hexoxycarbonylam no and the |ike. Al kanoylam no
i Il ustratwoeabo/mmsspref erably represents acetam do, ethyccarb@aphes7d am no
and the like. Cycloal kyl per se and in cycloal kylam no and in

cycl oal kyl carbonyl represents a cycloal kyl group having generally 3 to 8

and preferably 5 to 7 carbon atoms, illusgratively and preferably
representing cycl opropyl, cyclobutyl, cyclopentyl, 10 cycl ohexyl,

cycl oheptyl and the like. Aryl per se and aryl in aryl am no,

aryl car bonyl X rese ts a ¢clic aromatic

car bocyclic r]a(ﬁ‘f’ridgﬁ’%%é%’%a g P?ls 61p1tﬁ fLeé% p to 2 hefrpratamy el y

and pr ef erab|%d7c§@1'éf%§@§%hﬁ§se@&%&’#mm%ﬁ@@fo@ lcon ﬁ%&ﬁﬁrénng@gg%Elbe lel'e

| i ke. Arylam no represents an arylamno"ra |ca ng ohe

(i ndependent | heters@ichad mmalacayd be sdtsatddueastiallyl dngsturadd. Pebféreabs ipsiobe E@b| y
representi nge{)hegyl am no phenyl am no, napht hyl am no and the |TKke.

Het er oar yl Q& 13y @fﬁ‘%’c”é’PBWF 'SaWtWeli‘eéﬁé‘éXCQ/ﬂdﬁ@lﬁ@S éﬁﬂng up to two hetero
het er oargyl car ycI r adi

havi ng 95y# T SeIEaRY For? R Sof) BRI S OPEdS, SeBrE WierRiyeBomg anc
preferably ugn&@n%bhenemﬂuaﬁﬁhmmsaybctpﬂnﬂk@ﬂngme ypincH §|sbyﬂgmgﬁ S, O
and N, |IIustrat1ver and 1oreferably representing thienyl, 25 furyl,

pyrrol yl, thiPiRsIdR phgling, pey @?19!]/1 thiazolyl, pyr azi nyl, pyridinyl,
pyri m di nyI pyri da2| nyI t hi ophenyl, indolyl, isoi ndoI yl, i ndazol yl,
benzofuranyl benzothlophenyl qU|noI|nyI |squ|noI|nyI 1,3

benzodi oxol e Hhaozadytabyihyl ﬂhsframe;y agd p'ieﬁfay)ly x@ﬁﬂé@éﬂtwt@ﬁa@cﬁoﬂk%'-z and
the like. 30 Heterocyclic per se and heterocyclic ring per se’represent a

mono- df pol FEPERYe pyn@ﬂlémér%@arporrmn pyrreliding-dyeettionyl, nmmimnearbmyl piper-
heterocyclic 1&1ﬂgéa9}?clnypq1¥$ﬂaﬂol%1 Iegji)"élnylyperhycﬁ‘oazepmecarbonyl

Halogen and Halo represents fluoro, chloro, bromo and/or iodo.

15 Further, the present invention provides a medicament which include one of the

compounds described above and optionally pharmaceutically acceptable excipients.

EMBODIMENT OF INVENTION

20 The compound of the formula (I) of the present invention can be, but not limited to
be, prepared by reactions described below. In some embodiments, one or more of the’
substituents, such as amino group, carboxyl group, and hydroxyl group of the
compounds used as starting materials or intermediates are advantageously protected
by a protecting group known to those skilled in the art. Examples of the protecting

25 groups are described in “Protective Groups in Organic Synthesis (3™ Edition)” by

Greene and Wuts.

The compound of the formula (I) of the present invention can be, but not limited to
be, prepared by the Method [A], and [B] below.
30

The compound of the formula (I-a):



30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -26 10 and pr ej0eviab20075 to 8
ring atons and up to 3 and preferably up to 2 hetero atons and/or hetero
groups selvecvewh2desem t he group consisting of N, 0, S, SecamP26G@103The

het erocyclyl radicals can be saturated or partially unsaturated. Preference
is given to 5- to 8-nenbered nonocyclic saturated heterocyclyl radicals
having up to two hetero 5 atons sel ected d4xr.omthe group consisting of 0, N
and S, such as illustratively and preferably tetrahydrofuran-2-yl,
pyrrolidin-2-yl, pyrrolidin-3-yl, pyrrolinyl, piperidinyl, norpholino,

per hydr oazepi nyl . Heterocyclyl carbonyl illustratively and preferably
represents tetrahydrofuran-2- 10 carbonyl, pyrrolidine-2-carbonyl,

pyrrolidi ne-3-carbonyl, pyrrolinecapb |, piper- idinecarbonyl,

nmor phol i necar bonyl, perhydroaze ine/ar %ﬁyl. Hal ogen and Hal o represents
fluoro, chloro, brono and/or_si , Further, the present invention

provi des a nedi canment which %hclu e ofle of! the conpounds descri bed above
and optional ly pharnmaceuticatiy &g bl & exci pi ents. EMBODI MENT OF

| NVENTI ON 20 The conpound of tHe fd¥myl | R of the present invention can
be, but not linmted to be, preparedfy actions described below. In sone
enbodi nents, one or nore of the gubstituents, such as am no group,

car boxyl group, and hydroxyl group of the conpounds used as starting
materials or internedi ates are advantageously protected by a protecting

k to,th i Lk i b $._3EX | es_of the protecting 25
O oups hoe” BEHRERE A bl o0, L0 0 B PSRl &
Edi tionk" by beg@%enﬁmwgépﬁaﬁ?ﬁdﬁmtgg&ggﬁﬁ%mgmﬂu'a (1) of the

present invention can be, but "not e, prepared by the Method
[A], and [B] below. 30 The conpound of the fornmula (1-a):

Method [A]

. 1 2

Y-’Y\

1 2 s

Y _’—Y\\ /
\n 5 6 4 Va
4 / % 1R R 3/2\ 7
Zﬁ/Z\ N , P\”><”/O-L g l N
H ; Z e o
A ¥ O O oz N/ljx(ﬂ\R1
Z NH, RS RG

I I la

The compound of formula (I-a) can be prepared, for example, by the reaction of the
10 compound of formula (I) (wherein Y, Y2 Y3, 7', 72, 73 and Z* are the same as
defined above) with a compound of formula (IIT) (wherein R!, R’ and R® are the same

as defined above, and L represents C;.¢ alkyl).

The reaction may be carried out without solvent, or in a solvent including, for
15 instance, ethers such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran
(THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as‘benzene, toluene
and xylene; amides such as N, N-dimethylformamide (DMF), N, N-ahnethyl-
acetamide and N-methylpyrrolidone; sulfoxides such as dimethylsulfoxide (DMSO);
alcohols such as methanol, ethanol, 1-propanol, isopropanol and tert-butanol; water,
20 and others. Optionally, two or more of the solvents selected from the listed above can

be mixed and used.
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ZNR RRR6 I|I-a (wherein R, R5, R6, YlI, Y2, Y3, Z1, Z2, Z3 and Z4 are

t he sane we 2efiosd above) can 5 be, but not limted techEr2@sepsred by
the followng Method A Method [A] Y¥ c¢cxY\ 4 Y3 ! N+ Z+ NJRL OORs/ \R6
[1 11l I -a The conpound of formula (I-a) can be prepared, for exanple, by
the reaction of the 10 conpound of formgg (1) (wherein Y, Y2, Y3, Z1,
Z2, Z3 and Z4 are the sanme as defined above) with a conmpound of formula
(I'11) (wherein R, RS and R6 are the sane as defined above, and L
represents Cl1.6 alkyl). The reaction nmay be carried out w thout solvent, or
in a solvent including, for 15 instance, ethers such as diethyl ether,

i sopropyl et hpge rﬁ&t@d&?&&%ﬁ%&%}é%yﬁ{nﬁéﬁygd %Eg@%g%% fhe coppounds to be

1, 2- di net hoxyet hane; aro roc suc nzene,
xyl ene; am desased hThsretiod tdinperaturé {sousuany, dit 6EMhited\o, Mb&kinBE &b 200°C

acetam de and N net hyl pyrrolidone; sulfoxides such as dinethyl sul foxi de

(DVBO) ;  al comdIreistadly Bouditaifol 60°et Rhmisactian map parcohdudiebfropsuatly, sihd
tert-butganol 'miRleE o 48 hours and preferably 30minutes to 24 hours.

Preparation of the intermediates
The compound of formula (II’) (wherein Y?, Z', 7%, 73 and Z* are the same as defined
above, Y? and Y? independently represent CR®R* or NR* and are connected by
10 single bond) and the compound of formula (IT”) (wherein Y*, Z!, 7, 73 and Z* are
" the same as defined above, Y? and Y? independently represent CH or N and are

connected by double bond) can be, but not limited to be, prepared by the following
Method [A-i].
Method [A-i]

: Y3 Y4
4 CGN step 1 s /i \‘(3 step 2 74 / \§(3
FEN 3 L 7 A N
4 — 7Y — 4 b
Z\Z1/ zz\ P H N7
Z

NH, NH,

Vi " "
15 }
In the step 1, the compound of formula (I*) (wherein Y, 2R Z?, 73 and Z* are the
same as defined above, Y* and Y independently represent CR’R* or NR* and are
connected by single bond) can be prepared, for example, by the reaction of the

compound of formula (VI) (wherein Z', 72, Z* and Z* are the same as defined above)

20 with an diaminoalkane derivatives such as ethylenediamine. -

The reaction can be advantageously carried out using appropriate dehydrating agents

such as SOClz, POC13, P205, PzS5, CSz and others.

25 The reaction may be carried out without solvent, or in a solvent mcluding for

instance, ethers such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran



20 and others. Optionally, two or nore of the solvents sel ect3dvér 2007t he
listed above can be mxed and used. 30 Mar 2007 WD 2004/029055

PCT/ EP20080Qa€¥A)29055- 28 The reaction tenperature can be eptrirroabloyosset
dependi ng on the conpounds to be reacted. The reaction tenperature is
usually, but not limted to, about 10C to 200C and preferably about 50C to
160C. The reaction may be conducted for,.2gsually, 10 5 mnutes to 48 hours
and preferably 30m nutes to 24 hours. Preparation of the internedi ates The

conpound of forrmula (I1") (wherein Y1, Zl 22 Z3 and Z4 arﬁlRZhe Zarre as
defined abo ni | sent. CR3R4. or and are
connect ed byY?ﬁIgy Sl n&dz ﬁ%%@; S ﬁlgggh%ro CAFORS e 25 (hepesne \iplaers n

Y1, Z1, Z2, Z8dagtbnddndr 6théeOBasm®l Stﬂsfdrr}ﬁs'rea@pt\h% : sobfenf 161 ded
i ndependent | rg(gfbesent CH or ﬁland@are connect ed by doﬁ%% % cgﬁeb ,
but not i m tigdebotrcangeapixedandysedhe fol | owi ng Method [A-i]. Method [A-]
Yl y2 Yy 3iz< CNstep 1 Za ~y3 step 2 3~Z_ ~I ~¥Y3 H\ ZIIH ~I N. Z~7~
NH2 Z'~zZf NH2 z NH2 15 In the step 1, the conpound of formula (II )

(whereip Y1, TEd 1reﬁlon%%%%t&él i@h&ualhe buls AOE1iASed ), glt bygé ecﬁ % gcn)%di)YBCan

mdependently repr esent R4 or NR4A“and are connéc Si

be prepared, Pfeéﬁ:rablxaa’qmlue SOHY t¢ ROOT@ aEhd mcmgn ]tcnine@r gs&gﬂmw)féﬂ tzl'(f)r ﬁl@[E;ﬂw aog(Vl)
wherein Zt, Z2, Z3 Z4 as defined above W
éll ami noal kanBUdFs Vam %@Lm%ga%& %{);FE“ itQ R Aeurs.

In the step 2, the compound of formula (II”*) (wherein Y?, Z!, 72, 7* and Z* are the
10 same as defined above, Y? and Y? independently represent CH or N and are
connected by double bond) can be prepared, for example, from the compound of
formula (II) (wherein Y', Z, 72, Z* and Z* are the same as defined above, Y? and Y?
independently represent CR’R* or NR* and are commected by single bond) by the
oxidation reaction using an agent such as MnO,, KMnO, and others, or by the

15 dehydrogenation reaction using palladium on carbon.

The reaction can be carried out in a solvent including, for instance, ethers such as
diethy! ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimeth-
oxyethane; aromatic hydrocarbons such as benzene, toluene and xylene; dimethyl-
20 formamide (DMF), dimofhylacetamide(DMAC), 1,3-dimethyl-3,4,5,6-tetrahydro-
2(1H)-pyrimidinone (DMPU), 1,3-dimethyl-2-imidazolidinone (DMI), N-methyl-
pyrrolidinone (NMP), and others. Optionally, two or more of the solvents selected

from the listed above can be mixed and used.

25 The reaction temperature is usually, but not limited to, about 0°C to 200°C and
preferably about 50°C to 200°C. The reaction may be conducted for, usually, 30

minutes to 48 hours and preferably 2 hours to 24 hours.

The compound of formula (VI) is commercially available or can be synthesized by

30 conventional method.



The reaction can be advantageously carried out using appropridtdar 2007
dehydrating agents such as SOCl2, POC13, P205, P2S5, CS2 and others. 25
The reactworzommopodse carried out without solvent, or in acyapr@stoiosnt! udi ng
for instance, ethers such as diethyl ether, isopropyl ether, dioxane and
tetrahydrofaran 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -29 (THF)
and 1, 2-di net hoxyet hane; aromati c hydrocalbons such as benzene, tol uene

and xylene and others. Optionally, two or nore of the solvents sel ected
fromthe |isted above can be m xed and used. 5 The reaction tenperature is

ggggl | ¥neblrjfaarg%t SJ% ﬁg@rﬁggf g%nducmlg%r Bgﬁ%(g%ioa%ﬁ %{J?}é)s toﬁﬁg)t“ﬁﬁ e

and pr ef er ablMeodi[Adiles to 24 hours. In the step 2, the conpound of
formula (11") (wherein Y1, Z, Z2, Z3 and Z4 are the 10 sane as defined
above, Y2 and Y3 |Mﬁ@ﬂéﬁﬂently represent CH or N and are connected by
doubl e bond) can be prepared, for exanple, fromthe conpound of fornula
(Ir) (wherein Y', Z1, Z2, Z3 and Z4 are the sane as defined above, Y2 and
Y3 independently repres%nLRCR3R4 or NR4 and are conn ed by si ngl e bond)

by the oxidation reaBN_Q CMSlng arp.ag such as and ot hers,
or by the 15 dehydrogen tion feacti ofi using palladlu on The
vent

reaction can be carried @Qut in a sol i ncl udi ng, |ntance et hers
such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THE)
and 1, 2-di net h- oxyethane; aromatic hMmrocarbons such asubenzene, toluene
and xyl ene; dinethyl 20 formam de (DVF), dinethyl acetam de(DVAC),

1, 3-di net hyl - 3456tetrahydro- 2(1H) pyrim'dinone(DlVPU)

1, 3-di rret hyl - 2-im dazol i di none éq Ryrrold di none (NWP), and
ot hers. S0pt i orhsl $appqupd ofrforpyla (HD Qwr%ﬁv g §< gafdtt wg the sums epdefiped ed

ﬁg?vfl ﬁ]a{‘egetd(? %boutr\%oﬁéﬁﬂeggg éﬁé‘?egf:ﬁ&%f 812 doHPRGRA L Ermhia Y945 (bhereli't
R!, R® and R® are the same as defined above) with the compound of formula (VIII)
(wherein L is the same as defined above) in the presence of a base such as potassium
hydride, potassium hexamethyldisilazide, and others.
10 ‘
The reaction can be carried out in a solvent including, for instance, ethers such as
diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-dimeth-
oxyethane; aromatic hydrocarbons such as benzene, toluene and xylene, dimethyl-
| formamide (DMF), dimethylacetamide(DMAC), 1,3-dimethyl-3,4,5,6-tetrahydro-
15 2(1H)-pyrimidinone (DMPU), 1,3-dimethyl-2-imidazolidinone (DMI), N-'methyl-
pyrrolidinone (NMP), and others. Optionally, two or more of the solvents selected

from the listed above can be mixed and used.

The reaction temperature is usually, but not limited to, about -100°C to 100°C. The
20 reaction may be conducted for, usually, 30 minutes to 48 hours and preferably

2 hours to 12 hours.

Alternatively, the compound of formula (III) can be prepared, for example, by the
following Method [A-iii].



preferably about 50C to 200C. The reaction may be conducted f3rMauzaeql |y,
30 mnutes to 48 hours and preferably 2 hours to 24 hours. The conpound of
fornmul a (WO)oedg02ew38TEr Ci @l |y avail abl e or can be synt hesczaw2dms/ 013607
conventional nethod. 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -30 The
conmpound of forrmula (I11) can be prepared, for exanple, by the follow ng
Method [A-ii]. Method [A-ii] 56 R RRR:® RYCHL-O /OGOLROL 0+00O
O VIl VIIl IlIl 5 The conmpound of fornmula (111) (wherein L, R, R5 and R6
are the sane as defined above) can be prepared by the reaction of the
conpound of foupa{VI1) (wherein R, RS and R6 are the sane as defined
above) with the conmpound of formula (VIII) (wherein L is the sane as
defined above) in the presence of @ base such as potassium hydride,

pot assi um hexajret hﬁ'l di si | azi del} others. 10 The Reaction can be carried
out in a sol v%m\‘ri/ cl udi ng,HGr si.8dce, et hersRsug dilet hyl et her,

i sopropyl ether,||di oxare and tlet raljydr of uran £THF) and 1] 2- di net h-

oxyet hane; arone®i c hydrocarbahs soch as benzene, ta ueng and xyl ene,

di mret hyl - formam de (DWF), dinethyl acet am de( DVAC),

1, 3-di met hyl - 3, 445, 6-tetrahydro 15 2(1H) - pyrm di none @PVPU),

1, 3-di net hyl - 2-i m dazol i di none €<DU) N- et hyl - pyrrolidi none (NWP), and
others. Opti %%lclo%ipo%n\/\é) of Forimiis (I?If) (%Vtﬁgre?r? k,\,/im,t ﬁs %1161'\(5 ‘i{%tae:'\rg the same as defined

above) can be prepared by the reaction of the compound of formula (IX) (wherein R}
is the same as defined above and L’ is a leaving group such as halogen atom e.g.,
5 chlorine or bromine atom, or imidazole) with the compound of formula (X) (wherein
wherein L, R®> and R® are the same as defined ‘above) or its salts, for example,

potassium salt.

The reaction can be carried out in the presence of Lewis acid including magnesium
10 salts, such as magnesium bromide, magnesium chloride, magnesium‘ iodide,
magnesium acetate, and others or a base such as n-butyl lithium, sec-butyl lithium,
and others. The reaction can be carried out in a solvent including, for instance, ethers
such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-
dimethoxyethane; aromatic hydrocarbons such as benzene, toluene and xylene, and
15 ‘others. Optionally, two or more of the solvents selected from the listed above can be

mixed and used.

The preparation of the compound formula (I-b):

\% Y\
[ Ve
Z4
W9
A A= Jl\
NN R’

20 I'b



fromthe |listed above can be m xed and used. The reaction tempevat2007 is
usual ly, but not limted to, about -100C to 100C. The 20 reaction nmay be
conduct edwbang4/02805al | y, 30 m nutes to 48 hours and pref ecalipyoos®idsours to
12 hours. Alternatively, the conpound of fornula (111) can be prepared, for
exanple, by the following Method [A-iii]. 30 Mar 2007 WO 2004/ 029055

PCT/ EP2003/ 010377 -31 Method [A-iii] Re3® R5 Rs TIIt + TIIf I1I( ~1 OO
OO0 IXXI1Il The conmpound of formula (I11) (wherein L, R, R5 and R6
are the sane as defined above) can be prepared by the reaction of the
conmpound of 1(4X)v4 wherel 4 f nd L
is a leavi ngt‘gllrié%%q{shgﬁ Yaéwﬁa dgzg’n a?%dmiem%ésg h?%c}e%ﬁlgho%rgg%e?o g’a‘?ﬁo

or i m dazol epotiirhited toderpiepacd dy tie foﬂb%ﬁg’s‘M(&%bd(Bﬂherel n wherein L, R5 and
R6 are the sane as defined above) or its salts, for exanple, potassium
salt. The reaction can be carried out in the presence of Lews acid

i ncl udi ng mag%%dj[g} 10 salts, such as nagnesi um brom de, nagnesi um

chl oride, nmagnesium iodide, nmagnesium acetate, and others or a base such

as n-butyl lithium sec-butyl lithium and others. The reactl on can be
carried out in a s Im including, for instance, ethers yst€h as diethyl
ether, isopropyl, ether}\ di oxane and tetrahydrofuran TBF) /an/ 81, 2-
di met hoxyet h%uez\ t\fc hy dr oc such _as_be otnienegand xyl ene,
and 15 other§] Qofionally, tvvo or re of the sol v nts sel;QeﬂUromthe
, 7 P
i sted above saP N mzd and use N r?l R’
4 H
\Y% v l-b
5 The compound of formula (I-b) can be prepared, for example, by the reaction of the

compound of formula (IV) (wherein Y', Y Y?, Z!, 7% Z® and Z* are the same as
defined above) with a compound of formula (V) (wherein R’ is the same as defined
above and L” is a leaving group, such as hydroxy; halogen atom e.g., chlorine,
bromine, or iodine |

© wherein R' is the same as defined above). In the

10 atom; imidazole or,
case L” is hydroxy, the reaction can be advantageously carried out by using a
coupling agent such as benzotriazole-1-yl-oxy-tris-pyrrolidino-phosphonium
hexafluorophosphate (PyBOP), 1,1’-carbonyldi(1,3-imiazole)(CDI), 1,1°-
carbonyldi(1,2,4-triazole)(CDT) and others.

O the reaction can be

15 In the case L” is halogen atom, imidazole, or
advantageously conducted in the presence of a base, including, for instance, such as
pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, diethyl-

aniline, and others.

20 The reaction may be carried out without solovent, or in a solvent including, for
instance, ethers such as diethyl ether, isopropyl ether, dioxane and tetrahydrofuran
(THF) and 1,2-dimethoxyethane; aromatic hydrocarbons such as benzene, toluene

and xylene; nitriles such as acetonitrile; amides such as N, N-dimethylformamide



The preparation of the conmpound forrmula (I-b): Y, ? Z~Z' N N0 MaARG1 20
l-b 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -32 (wherein R, Y1, Y2,
Y3, Z', ARQ dBumapsZ4 are the sane as defined above) camcha&p2imainiosnpt
limted to be, prepared by the followi ng Method B. Method [Bl Yi Y1 --Y
Z4 NY+R"\ NO I I ZONNR NNHZ\Z ~~ z 1 H IVVI-b 5 The
conmpound of forrmula (I-b) can be prepared3 for exanple, by the reaction of
the conmpound of forrmula (IV) (wherein Y1, Y2, Y3, Z, Z2, Z3 and Z4 are
the sane as defined above) with a conmpound of fornmula (V) (wherein Rl is
the sane as ' aRQ o I n y such. as roxy;
hal ogen at omctgl\gsg o o(%ﬁ?lﬁg%%c ragirl];fem@’)fvﬁ(;?ﬁjl Slgcll %g%)e&)@ynﬁlﬂnew urea
such as 1,3-dimethyl-2-imidazolidinone (DMI); sulfoxides such as dimethylsulfoxide

(DMSO); and others. Optionally, two or more of the solvents selected from the listed

above can be mixed and used.

5

The reaction temperature is usually, but not limited to, about 40°C to 200°C and
preferably about 20°C to 180°C. The reaction may be conducted for, usually,
30 minutes to 48 hours and preferably 2 hours to 12 hours.

10 Preparation of intermediates
The compound of formula (IV) can be, but not limited to be, prepared by the
following Method [B-i]:
Method [B-i]

Y
4 // '
TN
H
2 —_—
i NH,
i \

15
The compound of formula (IV) (wherein Y?, Y?, Y? ,Z', 7%, 7% and Z* are the same as
defined above) can be prepared by the reaction of compound of formula (1) (wherein
Y, Y%, Y3, Z', 7%, 7% and Z* are the same as defined above) with cyanogen halides
such as cyanogen bromide. ‘

20

The reaction may be carried out in a solvent including, for instance, ethers such as
diethyl ether, isopropyl ether, dioxane and tetrahydrofuran (THF) and 1,2-
dimethoxyethane; aromatic hydrocarbons such as benzene, toluene and xylene;

amides such as N, N-dimethylformamide (DMF), N, N-dimethylacetamide and N-



10 atom im dazole or, o wherein. RL is the sane as defi ned &foMa)200d7n t he
case L" is hydroxy, the reaction can be advantageously carried out by using
a coupl iwg 2agemnbossuch as benzotriazol e-1 PCT/EP2003/010377

yl -oxy-tris-pyrrolidino-phosphoni um hexafl uorophosphate (PyBOP),

1,1 -carbonyldi (1, 3-imazole)(CD), 1,1 - carbonyldi(1,2,4-triazole)(CDI)
and others. . O/yR1 15 In the case L" is 43 ogen atom im dazole, or the
reaction can be advantageously conducted in the presence of a base,

i ncluding, for instance, such as pyridine, triethylamne and

20 The eact | Enendyonoas; Al AT Helfn ekt 1-@Pomel sl sta

i ncl udi ng, f otert-HunsioBnes. otﬁélb.egfﬁmb, afo @k ehd¥|ofeh®blvehis QBlLRY! F&HNEEL -
di oxane and tetrahydrofuran (TIIP) and 1, 2-di net hoxyet hane; aromatic

hydr ocar bons lsiedabeye sanbemaxedtapiiysee and xyl ene; nitriles such as
acetonitrile; am des such as N, N-dinethylformam de 30 Mar 2007 WO
2004/ 029055 PCT/ EP2003/ 010377 -33 (DWMF), N, N-di nethyl acetam de (DVAC) and

N- met hy | pyr r ofieteneidiNperdtir8ds usuly, 86 dot3tislite®idVduods i-1r6°§6[60idodé.“?ﬂ§
(DVMSO)’; and ot

(DM); sul foxi des such as di met hyl sulf oxi de ; ers.

Optional |y, tigerction may ke afnduéted §u) vaally, Haheutado M8doutswnd irefeeably aoue can
be m xed and u %QS The reaction tenperature is usually, but not limted
to, about 40é°?g Y6C and preferably about 20C to 180C. The reaction may
be conducted for, usually, 30 mnutes to 48 hours and preferably 2 hours
to 12 hours. 10 Preparation of internedi ates The conpound of formula (LV)
can be, but rBte dommoued of forinaja @Ddpherih By, Yha?, Zhl 2208 agl Kbideake kdad ks

10 defined above) can be obtained in the same manner described in Method [A-i).

The compound of formula (VII), (VIII), (IX) and (X) are commercially available or

can be synthesized by conventional method.

15 When the compound shown by the formula (I) or a salt thereof has an asymmetric
carbon(s) in the structure, their optically active compounds and racemic mixtures are

also included in the scope of the present invention.

Typical salts of the compound shown by the formula (I) include salts prepared by the
20 reaction of the compound of the present invention with a mineral or organic acid, or
an organic or inorganic base. Such salts are known as acid addition and base

addition salts, respectively.

Acids to form acid addition salts include inorganic acids such as, without limitation,
25 sulfuric acid, phosphoric acid, hydrochloric acid, hydrobromic acid, hydroiodic acid
and the like, and organic acids, such as, without limitation, p-toluenesulfonic acid,
methanesulfonic acid, oxalic acid, p-bromophenylsulfonic acid, carbonic acid,

succinic acid, citric acid, benzoic acid, acetic acid, and the like.

30 Base addition salts include those derived from inorganic bases, such as, without

limitation, ammonium hydroxide, alkaline metal hydroxide, alkaline earth metal



Method [B-i] YY? Y2 ~ 4" Y~ , )3 ZNNHY3 Z I \ . Z| 30MERX7Z
N~NHz z If IV 15 The conpound of formula (1V) (wherein Y1, Y2, Y3, Z',
Z2, Z3 amiozdosaneosshe sanme as defined above) can be prepamedobdypidhe
reacti on of conpound of fornmula (1l1) (wherein YI, Yz, Y3, Z, Z2, Z3 and
Z4 are the sane as defined above) with cyanogen halides such as cyanogen
brom de. 20 The reaction may be carried-®ut in a solvent including, for

i nstance, ethers such as diethyl ether, isopropyl ether, dioxane and
tetrahydrofuran (THF) and 1, 2- di nethoxyet hane; aromatic hydrocarbons such

b , . : N, i et hl f d
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PCT/ EP2003/ 048G# 1imtiomt ok doumeitualieo haliSdsis s IiRiiheRelhane,

ethanol, 1-propanol, isopropanol and tert-butanol; and others. Optionally,
two or nore &d theelilsn| Fapmples eif doerganit rimaest inglude sodumabypirexidanpifessiimed

and used. 5 Jhe r.eacti.on.te rature is usually, but not.limted to, about
10C to 200 RIS, RARSTU CREGIHE SRR s0 E{Elaglicyfbo%%@n‘i’%aisé‘&nt 0 48
hours and prekabaRity, cjaldﬂﬁﬂlhydroxide, calcium carbonate, and the like.

The compound of the present invention or a salts thereof, depending on its
substituents, may be modified to form lower alkylesters or known other esters; and/or
hydrates or other solvates. Those esters, hydrates, and solvates are included in the

10 scope of the present invention.

The compound of the present invention may be administered in oral forms, such as,
without limitation normal and enteric coated tablets, capsules, pills, powders,
granules, elixirs, tinctures, solution, suspensions, sy;'ups, solid and liquid aerosols
15 and emulsions. They may also be administered in parenteral forms, such as, without
limitation, intravenous, intraperitoneal, subcutaneous, intramuscular, and the like
forms, well-known to those of ordinary skill in the pharmaceutical arts. The com-
pounds of the present invention can be administered in intranasal form via topical use
of suitable intranasal vehicles, or via transdermal routes, using transdermal delivery

20 systems well-known to those of ordinary skilled in the art.

The dosage regimen with the use of the compounds of the present' invention is
selected by one of ordinary skill in the arts, in view of a variety of factors, including,
without limitation, age, weight, sex, and medical condition of the recipient, the
25 severity of the condition to be treated, the route of administration, the level of
metabolic and excretory function of the recipient, the dosage form employed, the

particular compound and salt thereof employed.

The compounds of the present invention are preferably formulated prior to
30 administration together with one or more pharmaceutically-acceptable excipients.

Excipients are inert substances such as, without limitation carriers, diluents, flavoring



to 24 hours. The conpound of fornula (I11) (wherein Y', Y2, Y30 Ma;202, Z3
and Z4 are the sane as 10 defined above) can be obtained in the sane
manner deworndadoss Met hod [A-i]. The conpound of for nulpaT(E¥kdos/01(3V I 1),
(I'X) and (X) are commercially available or can be synthesized by
conventional nethod. 15 When the conpound shown by the fornmula (1) or a
salt thereof has an asymmetric carbon(s}3sin the structure, their optically
active compounds and racenmic mxtures are also included in the scope of
the present invention. Typical salts of the conpound shown by the formula

(1) include salts prepared the 2 action of the c oynd, of t
bresent | nvereTbn S ERCkTH Moy, SobiRFs arlmd SR dRE e

i norgani c baaﬁint%%ﬁtﬁhéé’éeh{f‘s a0 endepOVRtiASnatddl addi tion and base addition
salts, respectively. Acids to formacid addition salts include inorganic

acids such as, without limtation, 25 sulfuric acid, phosphoric acid,

hydr ochl ori c_aci d,  hydrobr.om cid, hydroiodi.c aci and t.h i ke, .and

o7 gant o aci dYer SbHoN SRS O i R REb A PUIER I ESTFBIFG Sepilaton

met hanesul f .()Qélﬁpﬁéih% a %ﬁil}!oﬁn@cdfdthepirﬁfeﬁﬁ@xp%ﬂwoﬁé” $10Ri e AftiabmalRHiPAN}C
acid, succinic acid, citric acid, benzoic acid, acetic acid, and the |iKke.
30 Base addi héoeptabhbd texciprentsudieatt hes eonpriibled whithorthé nwheramgrediastss of stheh as,
without Ilimtation, a ni.ym hydr oxj de, . al kal i ne tal hydroxide, alkaline
earth metal SUMWANOREHE no Li?‘é’@‘{‘?sd? ’??GW%F@Z%BI FaRee tl‘iaggorﬁ%}ﬁ?t&ﬂsdes,
carbonat es, Rhfgar: : b @ ks :

W thout 1t imi PapEonr e ARbertd By cbEBInANS (e GRMEa RASRGvS Ualbulof the

t ri (hydr oxymeshpdyrmisiofabe irvaméon togettlet With|dnker oremblagracefiticallyrgeaptablbases
i ncl ude, sodi um hydroxi de, potassium hydroxi dﬁf? pot assi um car btgnat e,

sodi um @ar bofsRiRieNSodianBkiag: BensaBPosiings of he Bresmnt JRBBHLEe, (e atdivem
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the form of a capsule, sachet, paper, or other container. The carrier may serve as a
diluent, which may be solid, semi-solid, or liquid material which acts as a vehicle, or
can be in the form of tablets, pills, powders, lozenges, elixirs, suspensions,.

15 emulsions, solutions, syrups, aerosols, ointments, containing, for example, up to 10%
by weight of the active compouﬁd, soft and hard gelatin capsules, suppositories,

sterile injectable solutions and sterile packaged powders.

For oral administration, the active ingredient may be combined with an oral, and
20 non-toxic, pharmaceutically-acceptable carrier, such as, without limitation, lactose,
starch, sucrose, glucose, sodium carbonate, mannitol, sorbitol, calcium carbonate,
calcium phosphate, calcium sulfate, methyl cellulose, and the like; together with,
optionally, disintegrating agents, such as, without limitation, maize, starch, methyl
cellulose, agar bentonite, xanthan gum, alginic acid, and the like; and optionally,
25 binding agents, for example, without limitation, gelatin, natural sugars, beta-lactose,
corn sweeteners, natural and synthetic gums, acacia, tragacanth, sodium alginate,
carboxymethylcellulose, polyethylene glycol, waxes, and the like; and, optionally,
lubricating agents, for example, without limitation, magnesium stearate, sodium
stearate, stearic acid, sodium oleate, sodiutm benzoate, sodium acetate, sodium

30 chloride, talc, and the like.



substituents, may be nodified to formlower al kylesters or krgpwmao2003r
esters; and/or hydrates or other solvates. Those esters, hydrates, and

sol vat es woeosnebosded in the 10 scope of the present | meempea@B/010BhE
conpound of the present invention nay be adm nistered in oral forns, such
as, Wwthout limtation normal and enteric coated tablets, capsules, pills,
powders, granules, elixirs, tinctures, sylution, suspensions, sSyrups,
solid and liquid aerosols 15 and enul sions. They nay al so be adm ni stered
in parenteral forms, such as, without Ilimtation, intravenous,

i nt it | - .. and like. f L
wel | “known't a2 PRoSEPRIEIE UEae) By BPUSREN AR ahE Bitch i s Rirpirath om
pounds of theheifasBndividedentivomgedichte FEiRii68 HBEibAR hbY 1R d HApm via

topical use of suitable intranasal vehicles, or Vvia transdernal routes,

usi ng transdéRFET hgeing\phirding popeyiss nsuitebld plopomions end barspactéd iir thersheye
skilled int rt.. The dosage i,men with the yse_ of the conpounds of the
present i nverr%l?‘ldglnzeidgslre etPé’E?cg“ae Eas’%&%eﬁlh? POV AT AP tag’i‘?tﬁ‘ prejfssably contain fropy,

vi ew of sa vambghty1ab fist eik Lng ' (SN ' . ight,
sex, and nedi cal conditi o(r?gz‘;‘v ' %bﬁt@pﬁ)g% E%Iﬁ)é %Jrés%ﬁe%/lgw}tﬂgh 6?%@?1&1‘6’%19
condi tion t o cpeppsiian efihetphesentauveantioh. Sditabie solidtdrties atdwag@siim eirboxy-

met abol i ¢ and refl%g ﬁunct' on of the recipjent, the dosage form

enpl oyed, t h&*HAEHEGPA O BB FA9C01 Pd#Eof enpl oyed. The conpounds
of the present invention are preferably fornmulated prior to 30

adm ni stration together with one or nore pharnmaceutical I'y-acceptabl e

exci pi ents. Skxde piqeidt Hranktiomeintluda isasprnsiens, suollsiass, swiipboull dlixfs! atieon
carrierﬁ, diluents, fla oriqg %Q Mar, 2007 WD 2004/ 029055 PCT/ EP2003/ 010377
36 agelts, &G0 Biggsdient) 3 R disolvedson sesprndes B 2 lapeacaniigpllxgeasentable

bi nders, tablkgtier di,si At 3 psul.at i ng rial,. Yet

anot her enbogf%r?gﬁg’ h%%ﬁglgwgg’nﬁaﬁﬁ&z%@%%&?@ip ;ér maceut :frgé‘ sft%}lﬁmag?ri on
5 conpri si ngard e esiepbawrgami€ sélhenti nventi on and one or nore pharnaceutically-

The active ingredient can also be dissolved in a suitable organic solvent, for example,
15 aqueous propylene glycol. Other compositions can be made by dispersing the finely
divided active ingredient in aqueous starch or sodium carboxymethyl cellulose

solution or in a suitable oil.

The formulation may be in unit dosage form, which is a physically discrete unit
20 containing a unit dose, suitable for administration in human or other mammals. A
unit dosage form can be a capsule or tablets, or a number of capsules or tablets. A
“unit dose” is a predetermined quantity of the active compound of the present
invention, calculated to produce the desired therapeutic effect, in association with
one or more excipients. The quantity of active ingredient in a unit dose may be
25 varied or adjusted from about 0.1 to about 1000 milligrams or more according to the ‘

particular treatment involved.

Typical oral dosages of the present invention, when used for the indicated effects,
will range from about 0.0lmg/kg/day to about 100mg/kg/day, preferably from
30 0.1 mg/kg/day to 30 mg/kg/day, and most preferably from about 0.5 mg/kg/day to
about 10 mg/kg/day. In case of parenteral administration, it has generally proven



acceptabl e excipients that are conpatible with the other ingraduan2@7of the
formul ati on and not deleterious to the recipient thereof. Pharnaceuti cal

f or nul at iwooo4aR9dske i nvention are prepared by conbi ni ngca/mrb@sapssat i cal |y
effective anount of the conpounds of the invention together with one or
nore pharnmaceuticall y-acceptable 10 excipients. In making the conpositions
of the present invention, the active iopggedient mybe mxed with a
diluent, or enclosed within a carrier, which nay be in the formof a
capsul e, sachet, paper, or other container. The carrier nay serve as a

STLER SR, s B AR i °
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cont ai ni ng, for exanple; y wei of the active conpound, “soft
and hard gel a¢ hdmiaganet és a ssugfEpdsiyt dose,es,the sttdrdaily dosg may dbladnsnistetédoins and
steril e packaged powders. For oral adninistratkgg, KP? active ingredient
may be conbi AEds dases fverthres, angoroBmayRet dRY; (Where delivery 1s via transdermal
pharnacguticahh%- (ﬁﬁﬂkagkﬁnﬁﬁ%&&?ﬁ’oiﬂﬁ&mﬁs’ without limtation, |actose,
starch,” sucrose,’ gl ucose, so |un1cafbonate,'nannitol, sorbitol, calcium
carbonate, calcium phosphate, calciumsulfate, nethyl cellul ose, and the

| i ke; together with, "optionally, disintegrating agents, such as, w thout
limtation, rmaize, starch, nethyl cellulose, agar bentonite, xanthan gum
alginic acid, and the like; and optionally, 25 binding agents, for exanple,
without limtation, gelatin, natural sugars, beta-lactose, corn

sweet eners, natural and synthetic guns, acacia, tragacanth, sodium

al gi nate, carboxynethyl cellul ose, polyethylene glycol, waxes, and the

i ke; and, optionally, lubricating agents, for exanple, wthout

limtation, nmagnesium stearate, sodium stearate, stearic acid, sodium

ol eate, sodi um benzoate, sodium acetate, sodium 30 chloride, talc, and the
i ke. 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/010377 -37 In powder forns,
the carrier may be a finely divided solid which is in adm xture with



the finely divided active ingredient. The active ingredi ent ryMbe20d7xed
with a carrier having binding properties in suitable proportions and
conpact edwonoidneosiape and size desired to produce tablretrEpr20iBeiqsonder s
and tablets preferably contain from5 about 1 to about 99 wei ght percent of
the active ingredient which is the novel conposition of the present
invention. Suitable solid carriers are naggnesi um carboxy- nethyl cellul ose,
| ow nel ti ng waxes, and cocoa butter. Sterile liquid fornul ations include
suspensi ons, enul sions, syrups and elixirs. The 10 active ingredient can
be di ssol ved ended in a pharmaceutically acceptable carrier, such
as sterile Eﬁm? Eperile organi c solvent, or a mxture of both sterile
water and a sterile organic solvent. The active ingredient can al so be

di ssolved in a suitable organic solvent, for exanple, 15 aqueous propyl ene
gl ycol . O herThapssesst invendore Wil be desetibedyn détsiddelowniy thhdorin nébyampsiey ivded

active ingredient,i ueous starch or spdi um.car boxynet hyl cell ul ose
sol ution or iddr%g}é s}slﬁlqulgg'l RO &yqans ecqné{rﬁ‘?ﬂoéf :éﬁﬁmi‘?ﬁ panftss ghd thoydngé ther m
which i$ a phyedegtinh¥ntdinscrete unit 20 containing a unit dose, suitable

for admnistration in human or other mammals. A unit dosage form can be a
capsul e or tablets, or a nunber of capsules or tablets. A "unit dose" is a

predeterm ned_gyantity.of the active conpound of the present _invention,
cal cul at ed tgt“pﬁ’(?dff@gyprl?‘f‘ebﬁ@?i’ r qPﬂg?t%tE)g)éaugﬁ% pat stated, ofherwisearelaie 9 t h
one or nore @é@deﬁiaggg%ywy%gtquanti ty of active ingredient in a unit dose
may be 25 varied or adjusted fromabout 0.1 to about 1000 m |l ligrans or

more according to the particular treatment involved. Typical oral dosages
of the.present, | ntion, when used for the indicated effects, wll range
from al}gut 0. %‘1%&?8‘3&? VEreals6eried Goig ¥bren Brukesr BR300 (300 MHz for GIn -
"o/ Ko/ day 0 <0 S Bhuciaf S0TRAa DA PY iED t ReiIBLkal day to
about 10 ngy/ kg/ day. In cas(é of par e%%?gﬁ a@r%bnl S ?8??% ;Cg?mﬁggs%gﬁg%l |y
proven 30 MareO@d inVyRurd0pet/ HAUOH (pP)/ aRe Q3B Tane (TMS) as an internal

standard at zero ppm. Coupling constant (J) are given in hertz and the abbreviations

s, d, t, g, m, and br refer to singlet, doublet, triplet, quartet, multiplet, and broad,
15 respectively. The mass determinations were carried out by MAT95 (Finnigan MAT).

Liquid Chromatography - Mass spectroscopy (LC-MS) data were recorded on a
Micromass Platform LC with Shimadzu Phenomenex ODS column(4.6 mm § X
30 mm) flushing a mixture of acetonitrile-water (9:1 to 1:9) at 1 ml/min of the flow

20 rate. Mass spectra were obtained .using electrospray (ES) -ionization techniques
(Micromass Platform LC). TLC was performed on a precoated silica gel plate (Merck
silica gel 60 F-254). Silica gel (WAKO-gel C-200 (75-150 pm)) was used for all
column chromatography separations. All chemicals were reagent grade and were
purchased from Sigma-Aldrich, Wako pure chemical industries, Ltd., Tokyo kasei

25 kogyo Co., Ltd., Nacalai tesque, Inc., Watanabe Chemical Ind. Ltd., Maybridge plc,
Lancaster Synthesis Ltd., Merck KgaA, Kanto Chemical Co., Ltd.

The effects of the compounds of the present invention were examined by the
following assays.
30



-38 advantageous to admi nister quantities of about 0.001 to 300M@an20d¥g/ day,
preferably from0.01 ny/kg/day to 1ng/ kg/day. The conpounds of the present
i nvent i orworyo4/daeosadmi ni stered in a single daily dose, ecTiEPeoBoL@h7 daily
dose may be administered in divided doses, two, three, or nore timnmes per
day. Wiere delivery is via transdermal 5 forns, of course, admnistration
is continuous. 30 Mar 2007 WD 2004/ 029054 PCT/ EP2003/ 010377 -39 Exanpl es
The present invention will be described in detail belowin the form of
exanpl es, but they should by no neans be construed as defining the netes

and bounds of pre vent on. In th exa | es al |
quantitative ﬂegmn?aftloﬂgi?(gé aYag St r?é’F%OéleSlP By OBEﬂJ% ages by
vei ght. 10 1H-NYR SR enRY biapeigerigeor ded using elther Bruker DRX-300 (300
MHz for 1H) spectroneter or Brucker 500 U traShiel edTM (500 MHz for 1H).

Chem cal shifts are reported in parts per mllion (ppm with

t et ranet hyl SI ane nt e standard at zero ppm Coupling
const ant (J) ltﬁ(t@&/ﬁ%‘?ﬁqoh@%fl S)aﬁ‘é‘[] Phesphaiddssring | (BiiSer)swerg purchaged rﬁionand
br referc to si , | et, p

respect |5vel y. Q%$%$§B%$%%EFEO%§B%E$@%§% ri g]aantéddt k’gﬁaq\ﬁTg%&%% ik gan
MAT) . Li qui dnGimdTaKegfudidbygth hivaas PSR 6L 1 OsfeRYywith G-HMB)-tagait @Jé/\@ft@mﬁlﬁﬁQr ded

on a Mcromass PlatformLC wi.ith Shinmadzu Phenonenex QDS col unn(4.6 mm 0 X
30 m) fl ushisxgreasas mt%ﬁélgmer%&lmﬁ% e¢lisd westobtainegh fromoAUEXgY B#CHEMICADS n of

o zat i on t SEPATBUSEY! PRREH Diiebe AT of I Eoe PisPeled AP Pittirciposs
precoated silagGa J@ierRhRME PEMRIAKIA SBidT%éngﬂau&ﬁhéﬁagéﬂﬁe Nk CﬁldQ%OCHE

(WAKO-gel G200 (75-150 m) was used for al columm chr'omat ogr aphy ‘
separ atlilons. IMAGNEORBEAS c@Vanmbeme, réageny), grane:tlamlj' wBeiptillation cocktails and

MicroScint PS™ were purchased from PACKARD (Meriden, CT). Maxisorp™ plates
were purchased from NALGE NUNC INTERNATIONAL K K. (Tokyo, Japan). All other
chemicals not further specified were from WAKO PURE CHEMICALS (Osaka, Japan).

15 Solid-Phase Lipid Kinase Assay

To assess inhibition of PI3Ky by compounds, the Maxisorp ™ plates were coated
with 50 pl/well of a solution containing 50 pg/ml PtdIns and 50 pg/ml PtdSer
dissolved in chloroform:ethanol (3:7). The ﬁlates were subsequently air-dried by

20 incubation for at least 2 hours in a fume hood. The reaction was set up by mixing
25 pl/well of assay buffer 2x (100 mM MOPSO/NaOH, 0.2 M NaCl, pH 7.0, 8 mM
MgCl,, 2 mg/ml BSA (fatty acid-free)) and 50 ng/well PI3Ky in the lipid pre-coated
plate and 10x test compounds were added in 2% DMSO. The reaction was started by
adding 20 pl/well of ATP mix (final 10 pM ATP; 0.05 pCi/well [y**P]ATP). After

25 incubation at RT for 2 hours, the reaction was terminated by adding 50 pl/well stop
solution (50 mM EDTA, pH 8.0). The plate was then washed twice with Tris—
buffered saline (TBS, pH 7.4). MicroScint PS™ (PACKARD) scintillation mix was
added at 100 pl/well, and radioactivity was counted by using a TopCount™
(PACKARD) scintillation counter.
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pur chased from Si gnma- Al drich, Wako pure chem cal industries, 30Mar2000kyo
kasei 25 kogyo Co., Ltd., Nacalai tesque, Inc., Watanabe Chem cal I nd.

Ltd., Maywoizdge2pdss, Lancaster Synthesis Ltd., Merck KgaterE@atooosChemn cal
Co., Ltd. The effects of the conpounds of the present invention were

exam ned by the follow ng assays. 30 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 010377 -40 [Determ nati on of.4iC50 val ues of conpounds in ki nase
assay of PI3Ky] Chem cals and assay materials Phosphatidylinositol

(Ptdl ns) and phosphatidyl serine (PtdSer) were purchased from 5 DOOSAN

SERDARY RES ORATORI ES, (Tor ont o nada). Reconbi nant. human_ Pl 3Ky
(full Iength ﬁgugr%a”iﬁl%ﬁl"é’i@%‘?’gf %%f ecd’“ﬁﬁ‘ﬁ%gn H?gempagmﬁwaﬁ Kalcelatess and 650
expressed in yGines kg BREGANS FBHERL 1RbitiS) oPEAvOPt ai ned from ALEXI S

Bl OCHEM CALS (#201-055-C0O10; San Diego, CA). [ 733P] ATP and unl abel ed ATP

wer e purchased from AMERSHAM PHARMACI A BI OTECH ( Bucki nghanshire, UK) and
ROCHE 10 Dl Aﬁ\IOSTI CS gl\{annhei m many), respectively. Scintillation
cocktai |'s and'SORYBF SYESHEY Pt R pur chased from PACKARD (Meriden, CT).
Maxi sor gTM pl ates” were purchased from NALGE NUNC | NTERNATI ONAL K. K.
(Tokyo, Japan). All other chem cals not further specified were from WAKO

PURE CHEM CAL{Detdmmirietion b pas) valudsofoohipduitiicia &itdsp shallonss gissay To assess
i nhibition of PI3Ky by conpounds, the Maxi sorpTM pl ates were coated wth
50 I /well of a solution containing 50 g/ Ptdlns and 50 g/m PtdSer

airdri ed by S0oRhRaBL PlesFhER s Pl DB, G5 Tekor e igase el Dr
VEPSQI NaGH B 5t Ry o o) K SRR kgl b P, o
and 50 1Ag/ weldS' P8,V wiere threxpressed ipimsecioadle decording to manufacture’s instruction
(Pharmingen, San Diego, CA), and purified with glutathione affinity column. Kinase
assay of PI3KP was prepared in a similar manner as described in the part of

[Determination of IC50 values of compounds in kinase assay of PI3KY].
15 [Selectivity test with other kinases]

Kinase selectivity of the compounds was assessed by using a few kinase assaies such

as kinase assay of Syk.
20 {Syk tyrosine kinase inhibitory assay for selectivity} -
(1)  Preparation of Syk protein

A cDNA fragment encoding human Syk openreading frame was cloned from total
25 RNA of human Burkitt’s lymphoma B cell lines, Raji (American Type Culture
Collection), with the use of RT-PCR method. The cDNA fragment was inserted into
pAcG2T (Pharmingen, San Diego, CA) to construct a baculovirus transfer vector.
Then the vector, together with the linearized baculovirus (BaculoGoldTM,
Pharmingen), was used to transfect Sf21 cells (Invitrogen, San Diego, CA).
30



plate and | Ox test conpounds were added in 2% DVMSO. The reacid Mar 205
started by adding 20 |/well of ATP mx (final 10 pM ATP; 0.05 G /well

[ y33P] ATRyO 2464/2p0585 i ncubation at RT for 2 hours, the PreamPR@3/ 0WNB3I7
term nated by adding 50 | /well stop solution (50 nM EDTA, pH 8.0). The
pl ate was then washed twice with Tris- buffered saline (TBS, pH 7.4).

M croScint PSTM ( PACKARD) scintillation mx.was added at 100 |/well, and
radi oactivity was counted by using a TopCounEM (PACKARD) scintillation
counter. 30 30 Mar 2007 V\D 2004/ 029055 PCT/ EP2003/ 010377 -41 The

G50 val ues verav el reRRuERRREHP AL i Flsrés oRC driRioen YeL ke ST
selectivity tesk wdie RkSHEd w'éth{tla@ta%mnﬂ&atmgﬂnf& hirad tdé?%d%?%e g}cc}a%?%%%fleﬁn' .

ki nase assay of Pl 3KG3} Reconbi nant” bacul ovi rus of

GST- p85a wer eofdhykdiinasd flised iy Dlutathicateafitrafsdferasee(GIH)y of Tokyo). Reconbi nant
P13K het eroconpl ex of pll0[3 and 10 GST-p85a were co-expressed in insect
cells according to manufacture's instruction (Pharm ngen, San Di ego, CA),
and puridied I f S
pr epar edel n aj!\l‘éelt %Sﬂgi#é ?gr?ngggggg gg@%‘%ﬂybe t1|1'lér1r{i%€h$(§l %&g@é@&gé@%ﬁm of
| C50 val ues d?hacmaqmuﬁaiﬂeam ABnaSppsakss ag§wedenll 3ypkding 5td Sk e atanufdciurtest
wi t h ot her ki nhases] ase sel tch ivity of the corrpounds was assessed by
using a few klflﬂ&%f’é‘o%s sty ehihepgokimyascopdisagd dp beymrore shrry Wik byy¥38: ne
ki nase i nhi bigp&¥ assay for sel ectivity} (1) Preparation of Syk protein A
cDNA fragnent ‘encodi ng hunman Syk openreadi ng frane was cloned fromtot al

10 (2)  Synthesize of a peptide

Next, a peptide fragment of 30 residues including two tyrosine residues,

KISDFGLSKALRADENYYKAQTHGKWPVKW, was synthesized by a peptide

synthesizer. The N-terminal of the fragment was then bioﬁnylated to obtain
15 biotinylated acti\'fation loop peptide (AL). |

(3)  The measurement of Syk tyrosine kinase activity

All reagents were diluted with the Syk kinase assay buffer (50 mM Tris-HC1 (pH

20 8.0), 10 mM MgCl, 0.1 mM NazVOy, 0.1% BSA, 1 mM DTT). First, a mixture
(35 pl) including 3.2 pg of GST-Syk and 0.5 pg of AL was put in each well in 96-
well plates. Then 5ul of a test compound in the presence of 2.5% dimethyl sulfoxide
(DMSO) was added to each well. To this mixture was added 300 uM ATP (10 pb) to
initiate the kinase reaction. The final reaction mixture (50 ul) consists of 0.65 nM

25 GST-Syk, 3 uM AL, 30 uM ATP, a,test compound, 0.25% DMSO, and a Syk kinase
assay buffer.

The mixture was incubated for 1 hour at room temperature (RT), and the reaction
was terminated by the addition of 120 pl of termination buffer (50 mM Tris-HCl (pH
30 8.0), 10 mM EDTA, 500 mM NaCl, 0.1% BSA). The mixture was transferred to

streptavidin-coated plates and incubated for 30 minutes. at room temperature to



25 RNA of human Burkitt's |ynphoma B cell lines, Raji (Ameri canMaype7
Culture Collection), with the use of RT-PCR nethod. The cDNA fragnent was

i nsert ed wot2e04/#es&2T (Phar mi ngen, San Di ego, CA) to CcORETIEP2G03A10377

bacul ovirus transfer vector. Then the vector, together with the linearized
bacul ovi rus (Bacul oGl dTM  Pharm ngen), was used to transfect Sf21 cells
(I'nvitrogen, San Diego, CA). 30 30 Mar 2007 WO 2004/ 029055

PCT/ EP2003/ 010377 -42 Cenerated reconbi nant bacul ovirus was cl oned and
anplified in Sf21 cells. Sf21 cells were infected with this anplified high

! . oo
ol utat hi one- ST 2GR AL P cptafes e s Y Bictl IR SR s «
the use of girHAtBLAAR TAL-HO (PANROE N3N MIANTRECRO. ﬁnﬁucxegmoﬁ&amygmﬁ@d

Sweden) according to the manufacturer's instruction. Thé purity of the
protein was Conén-20vEd X iombs IGGMbOfmmOQﬂ%lbvomlmf 50 ;NI2hrisSHAY eidi ze

of a peptide Xt r 0 resid es I ncl d|n two tyrosine
resi dues, ?&@M%&WM@%@M \)éQ taHEQhQ %inf)é‘?ﬁﬁ/

synt hesi zer. (Obsthia® {W, WA 1L 8t bt ain
15 bi ot? nyl at e@ﬁact?gd og?o %eﬁ{)ie e ))’. ?S§%e r?easurerrenpm&l?bg
tyrosi ne ki nasershain R/halrmafAMs laitda@dvﬂme weascadded atdthcubdtéd sthreoBtkmbenase

assay buffer (50 mM Tris-HCL (pH..20 8.0), 10 nM Myd 2 Na3vVO4, 0. 1%
BSA, 1 mM DTy S¢ipigpiiesy AT, riveshings 09 W el qhssement aolaﬂogmh%d 0.5

of AL was d
Pnthe pr esentmmisfie3AERoHYcs ddieding b nfl. 24 B eq GRSt O ik BIRD) "
To this m xtwuéi-lwds] acueer :MU\/(M AVi14c10y] )Fnﬁlandy ai Bhatent foe decitaim and

reaction. The final reaction mxture %50 consists of . 0. 65 nM
10 615 nm for emission with 400 msec of delay and 400 msec of window.

[Determination of IC50 values of compounds in superoxide generation from human

peripheral mononuclear cells]

15 Blood (100 ml/donor) was taken from healthy human volunteers by venepuncture

 with 50 ml syringes containing 50 units heparin. Red blood cells were removed by

incubation with 1% (w/v) dextran and 0.45% (w/v) glucose for 30 minutes at room

temperature. After centrifugation at 350 xg for 10 minutes, the cell pellet was

resuspended in 10 ml PBS. The cell suspension was gently layered on 20 ml of 60%

20 and 20ml of 80% Percoll (Amersham Pharmacia Biotech, Sweden) gradient in PBS

in 50 ml tube (#2335-050, Iwaki, Japan). After centrifugation at 400 xg for

30 minutes at room temperature, peripheral polymorphonuclear leukocytes (PMNs)

were obtained from the interference between 60% and 80% Percoll phasés. After

twice washing in PBS, PMNs were suspended at a density of 10 cells/ml in Hank’s

25 Balanced Salt Solution (HBSS: Nissui, Japan) supplemented by 10 mM Na-Hepes
(pH 7.6), 0.1% BSA and kept on ice until further use.

To test inhibition of formyl-methionyl-leucyl-phenylalanine (fMLP)-induced
superoxide generation by compounds, PMNs (2 x 10° cells/well) were seeded in
30 HBSS, 10 mM Na-Hepes (pH 7.6), 0.1% BSA in 96-well clear bottom black plate
(Cat.#3904, Costar) and pretreated with luminol (1 pg/well; Sigma) and test



25 GST-Syk, 3 M AL, 30 MATP, a test conpound, 0.25% DVMSO, argh MaS¥007ki nase
assay buffer. The m xture was incubated for 1 hour at roomtenperature
(RT), andwoheowmesssi on was term nated by the addition eCrk2Gook/ood377
termnation buffer (50 mM Tris-HCO (pH 30 8.0), 10 nM EDTA, 500 nM Nad ,
0.1% BSA). The mixture was transferred to streptavidin-coated plates and

i ncubated for 30 mnutes. at roomtenper-at4uwre to 30 Mar 2007 WO

2004/ 029055 PCT/ EP2003/ 010377 -43 conbine biotin-AL to the plates. After
washing the plates with Tris-buffered saline (TBS) (50 mM Tris-HC (pH

| of "anti body BSar o dtreriets RESTE. SR PRl PR Peple Tpbhhienncy
2.7 MM KCl,  I% @Mas@ﬁe?lﬁéﬂn a0 LM PRARPEMNS b NAdMBRared ¢ Q éﬁ%ﬁeﬁgy’

4G10 (Upstate i ot echnol ogy), which was | abel ed wi t'h ‘europi um rsham
Phar maci a' s klate i(GatiRR6c Eostards Chemddmamscannc {OR) exhsamneasooh by FRERXE00@

Phar i & Bl STBERTE R SRS 1 (AR a“?r&‘iﬁh{%'gﬁ“ oD AR The
b
measur eq y e%%g%?g thit Uz?%?éacﬁ‘%x%e@l% {%@%@énn%@ﬂa lahat%é 31 %@]oé

excitation a or em ssion w ay an

of wi ndow. [ Bed érstipealt b6CLO4t dppbXinalelies n@huﬂécnmﬁuﬂdﬁﬁohrbf?suﬁﬁﬂwaﬂﬁlwo
generation from human_ peripheral nongnuclear cells] 15 Bl ood (100 :

m / donor) wa2tugk B1¢rq deernecd o thrivkibien emveers by venepuncture with 50
m syringes containing 50 units heparin. Red blood cells were renoved by

i ncubation with 1% (wv) dextran and 0.45% (w v) glucose for 30 m nutes at

room tenper odrdpsombd try@esHnr qdzggaid phordbl 320nycihtdtor 31 ettt PR &thsucel |
pell et was resuspended in 10 PBS. The cell suspension was gently

| ayer edOon 2éatha|n sl 2’0(5&&@3)2@?1& suspeiglyg, ipddB S 1at @ meprertitatioPindr lvaginal
e o A0 bRk St o bR ke B o hHAGoh A ERoR Phee o350 509 82"

After centri ugal% I'on at
37°C for 30 minutes to opsonize the zymosan, followed by centrifugation at 500xg

for 10 minutes at 4°C. Then the sediments were washed twice in HBSS and finally
resuspended in HBSS to a concentration between 1 and 10 mg/ml. Opsonized
15 zymosan (OZ) was used at 5 mg/ml for stimulation. Phorboll2-myristate 13-a§etate
(PMA) was initially dissolved at a concentration of 0.1 mg/ml in DMSO as a stock
solution and stored frozen at -20°C. PMA solution was prepared from the stock
solution by further dilution in HBSS to the concentration of 100 ng/ml. PMNs (2 x
0° cells/well) were seeded in HBSS, 10 mM Na-Hepes (pH 7.6), 0.1% BSA in 96-
20 well white plate (Packard) and pretreated with luminol (1 pg/well; Sigma) and test
compounds for 10 minutes at 37°C. CL was measured by Arvo counter (Wallac)) at
30 minutes after the stimulation with OZ or PMA. The percentage of inhibition at
each concentration of compound was calculated and IC50 values were determined

from the inhibition curve.

- 25

[Determination of IC50 values of compounds in elastase release from human

peripheral mononuclear cells]

To test inhibition of elastase release by compounds, PMNs (5 x 10 cells/well) were
30 seeded in HBSS supplemented with 10 mM Na-Hepes (pH 7.6), 0.1% BSA in 96-
well plate. Cells were pretreated with cytochalasine B (0.1 pg/well; Nakarai, Japan)



30 minutes at roomtenperature, peripheral polynorphonucl ear 30eMkozy07es
(PMNs) were obtained fromthe interference between 60% and 80% Per col |
phases. Avoano4/2wesse washing in PBS, PMNs were suspendeacatepacod@nsity of
107 cells/nil in Hank's 25 Bal anced Salt Sol ution (HBSS: Nissui, Japan)
suppl emented by 10 mM Na-Hepes (pH 7.6), 0.1% BSA and kept on ice until
further use. To test inhibition of formd45wet hionyl -1 eucyl - phenyl al ani ne
(I MLP) -i nduced superoxide generation by conpounds, PWMNs (2 x 105
cells/well) were seeded in 30 HBSS, 10 mM Na-Hepes (pH 7.6), 0.1%BSA in

96-wel | cl ear Dl feat wi.1 h
i mol (1 g et CEngas a0 it TS RPN U pBhEkRaA M
PCT/ EP2003/ 0 0:3VI7IMEB 4o QBiR0Rs af 97°C.0SucrHiSfts 240 Alvell) MeR2 BN t& into
(Cat . #4066; Peptide Institute Inc, Japan) was prepared 1n 10 Min the sane
buf fer and pri8gawell blacla patey@ledeydle e medsate elastuse #8868y. Comrescynt-based
Chem | um nescence (CL). was neasyred by EDSS-6000 _(Hanmamatsu Phot oni cs)
over 15 mi nuteiaégaé? &Eﬁc)ﬂg{li"Yﬁﬂ%%‘Te Pyuibeipdgditiom ¢ 1Q pl offe %%%§Pﬁ‘eﬁ4ﬁaﬁé'%1ﬁ'

i nhi bi tison at C 0Rg LY L Gl Foralyg-Tell : u d_.o he
first 'pesak ofM%_% gtt:ﬁéggr oxf%?g%yﬁffu%?nuté%?%@?ng(ggﬁt%%\%%%l ?lférrﬁtl 1E)sonémd

| G50 val ues teveperatied. €fhe fedtedcemn enfiesiom ivabirh¢agtired it V60 nid (AexPS60 n&S by
zynosan (QZ) and phorbol 12-nyristate 13-acetate (PMA) stinu- 10 |ation,
Zynosan A ( SU§H8)2 Wadlagyya raerfer (Perlankimgr, Bosione Mt} Suprsacesee platglender and
i ncubated w L 0 ' e ' I A of..9 to
B0var 37C 1o S0 imRat Kot S ShrBod e AR el 87 g TeiRti ot
centrifugati dite hcth@xg for 10 minutes at 4C. Then the sedinents were
washed twice in HBSS and finally resuspended in HBSS to a concentration
bet weed%1 and 10 ng/ M. Opsonized 15 zynosan (QZ) was used at 5 ng/m for

2t & concent [araneanon B 163 Tafied SpRaEhANT: & WobetBl: bl i bR

frozen at -20@GmaRWPMISS] uti on was prepared fromthe stock

Freshly prepared PMNs (1.1 x 107 cells/ml) were incubated with compounds in a
15 polypropylene 96 well plate (Cat.#3365, Coster) for 10 minutes in HBSS supple-
mented with 10 mM Na-Hepes (pH 7.6), 0.1% BSA. Cells (100 ul) were incubated
with test compounds or vehicle for 30 minutes and were transferred into an Multiwell
insert (Cat.# 351183; Falcon) 24w plate. FMLP (10 nM, 0.5 ml) was added into the
lower chamber of the plate, and chemotaxis was measured in CO, incubator at 37°C
20 for 1 hour. Migrated cells were counted using FACScan (Becton Dickinson, Franklin
Lakes, NJ). The percentage of inhibition at the each concentration of compound was

calculated, and the IC50 values were determined from the inhibition curve.

[Determination of IC50 values of compounds in chemotaxis assay with the use of

25 transfectants]
(1) cell
Human CCR3-transformed L1.2 cells were used. Human CCR3-expressing L1.2

30 stable transformant was established by electroporation, referring to the methods

described in J. Exp. Med. 183:2437-2448, 1996. The human CCR3-transformed L1.2



solution by further dilution in HBSS to the concentrati on of 30@an2@0r .
PWs (2 x 105 cells/well) were seeded in HBSS, 10 nM Na-Hepes (pH 7.6),

0. 1% BSA wo 20@&/R200ssel | white plate (Packard) and pretreatcedpreomsinoidsom nol (1
g/well; Sigma) and test conpounds for 10 mnutes at 37C. CL was neasured
by Arvo counter (Wallac)) at 30 mnutes after the stimulation with OZ or
PVA. The percentage of inhibition at eachgconcentration of conpound was
cal cul ated and 1 C50 val ues were determned fromthe inhibition curve. 25

[ Determ nation of I C50 val ues of conpounds in el astase rel ease from human
inhibition of el astase rel ease by

eri pheral non cl ear . I est
(F:) 0 rrlpgunds, I\ﬁ\?‘gpl({%e % aleafﬂl'smﬁﬂﬁ%%’p Wnéf‘éie‘ﬂé]@i 10% F88s 180 pmfe’ﬂndmfed

with 10 niv 7.08) 6- t Cells

pretreat ed vl\\lna}t) #@g@ﬁ%ﬁég |@ §/1%1 %’ g%g%f\f\lgfl?l n% ‘gfpgﬂ}ehﬁﬁl lneﬂ?QS?
WO 2004/ 029055 fREThERPORB R I0ETy, colls vﬁéié ﬁr@@éat&meQQﬁM Boffm! bipkdse O
10 mnutes at 37C.. Cells were stinulated with pM f MLP for 15m Utes at

37C. Super nat %HW%IHP&OC‘}lV‘%ITP?le@r & ol li0sileanl) nﬁoo 2834 hweirs tbl ackeapt athe

(Packar d) to g ghg?%;ase activity. Fluorescent-based el astase
reacti on was e € addition of 10 1 of 0.5 mM Suc-Ala-Ala-Ala 5

MCA (Cat. #3133v Peptide Institute Inc, Japan) into the 384 well plate at
room tenperature. The fluorescence em ssion was neasured at 460 nm ( Xex,
360 nm) by U@)ng Ghemtideassayo counter (PerkinEl mer, Boston, M)
fluorescence plate |l eader for 120 mnutes. |1C50 val ues of corrpounds wer e
determ ned ‘at the initial velocity of the reaction. 10 [Determ nati on of

| C50 val ues GButgRrefEsied el SMRE AtkSer@seay Mlddti8 iFe: VetanRP MBS
10 Cat.#05906 Nissui, 20 mM HEPES pH 7.6, 0.1% human serum albumin Cat.#A-
1887 Sigma) at a cell density of 1.1 x 107 cells /ml. A mixture of 90 ul of cell
suspension and 10 pl of compound solution diluted with chemétaxis buffer (10-times
conqentration of the final concentration) were preincubated for 10 minutes at 37°C.
The mixture of cells and compounds was added into the upper chamber of the 24-
15 well chemotaxis chamber (Transwell™, Cat.#3421, Costar, pore size;5 pm). 0.5 ml
of 10 nM of human recombinant eotaxin (Cat.#23209, Genzyme Techne) solution,
diluted with chemotaxis buffer, was added into the lower chamber of the chemotaxis
plate. Then, chemotaxis was performed in CO, incubator at 37°C for 4 hours. . After
4hours incubation, migrated cells were counted using FACScan (Becton Dickinson).
20 The percentage of inhibition at the each concentration of compound was calculated,

and IC50 values were determined from the inhibition curve.
[Mouse fMLP-induced pleurisy Model]

25 Seven weeks old BALB/c female mice were divided into 3 groups, a nontreatment
group, a vehicle group-and a treatment group. Mice in the treated group were first
injected intravenously with compounds of the present invention at varied doses. Mice
in the vehicle group were injected with vehicle containing 10% Cremophor EL
(Nacalai Tesque) in saline. Three minutes after the treatment, a solution containing

30 1 mg/mouse of fMLP in 3.3% DMSO in PBS was administrated intrapleuraly into a

vehicle group and a treated group mice. Four hours after fMLP-injection, mice were



Freshly prepared PMNs (1.1 x .107 cells/m) were incubated w3thvMeozqaunds
in a 15 polypropylene 96 well plate (Cat.#3365, Coster) for 10 mnutes in
HBSS suppWwe-2omenbesd with 10 nmM Na- Hepes (pH 7.6), 0. 1% B&AvEPG@ilo$03¢100 |)
were incubated wth test conpounds or vehicle for 30 mnutes and were
transferred into an Multiwell insert (Cat.# 351183; Falcon) 24w pl ate.
FMLP (10 nM 0.5 m) was added into the _jpwer chanber of the plate, and
chenot axi s was neasured in CO2 incubator at 37C 20 for 1 hour. M grated
cells were counted using FACScan (Becton Dickinson, Franklin Lakes, NJ).
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of 25 transfectants] (1) Human -transtorne were ‘used.
Human CCR3- ex@iemsiengCell. dffefitistiablod plearnsffuridants wWeseresiablbiys baghthyg a

el ectroporation, referring tq the nethods described in J. Exp. Med.

183: 2437- 2448M5yE Ofgr%QQ %Uﬁ%ﬁnmemaaﬁé‘?meﬁﬁwommzsh@e PRenargipny Stajigrical
2004/ 029055 P 7 - e [ i_ned. in, RPM - 1640

suppl erre%gt ed %ﬁﬁ%&%é@ﬁeéob@, ﬁ]%fﬂ?sg;) %ﬁm‘éﬁ?ﬁt Spg%%tgﬁ%ll?a °% c%ﬁadoﬁ ]1§§1ﬁ1°f of
st rept onyci n, vaiatcd vAthmDhrhettsf PeRneét Cusing GrapEPadPRISIMOES tBISHE RE-&%h S
assay, cells were pretreated with 5 nM sodi um butyrate - containing culture
medi um (5 x 1®8tells/m) for 20-24 hours to increase the 5 expression of
CCR3. (2) Chenptaxis assay Butyrate-pretreated cells were suspended in
chenot axi s buffer (Hanks' solution 10 Cat.#05906 N ssui, 20 nM HEPES pH

7.6, 0.1% huror sractivil atdoig, th€abmpOundk8Eé SbapR) irPkoBe CRiskesd8NabhvirPhs 1- 1
x 107 cells /m . A mxture of 90 rInﬁsof cell gslsauspensi on and 10 | of 1(f:“}(;rr?)ound

sol uti o di | UPBEW&i th chenptaxis buffer (10-times
Invitro ICso=A (=or<) 0.1IpM <B (=or<) 0.5uM < C(=or<)2 pM <D

The compounds of the present invention also show strong activity in vivo assays.
15

(dec.) in the following tables represents decomposition.

Examp_ le1-1: ‘ _
2)-2-(8,9-Dimethoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-1-(3-
20 pyridinyl)ethenol

(1)  Methyl 3-0x0-3-(3-pyridinyl)propanoate

N
l A + 0] — l

' MeO/”\OMe Z ove
o . 0 0
25
A 0.5 M solution of pottasium hexamethyldisilazide in toluene (22 mi, 11 mmol) was
mixed with tetrahydrofuran (5 ml), and the mixture was cooled at -78°C. To the cold
(-78°C) mixture was added dropwise a solution of 3-acethylpyridine (1.0 g,

8.26 mmol) in tetrahydrofuran (5 ml). The mixture was warmed to room temperature



concentration of the final concentration) were preincubated f3rMa020aG7nut es
at 37C. The m xture of cells and conpounds was added into the upper
chanber oWot2be/240555 wel | chenot axi s chanber (Transwel | Piir/EBa403/430321
Costar, pore size;5 nm. 0.5 mM of 10 nMof human reconbi nant eotaxin
(Cat.#23209, Genzyne Techne) solution, diluted with chenotaxis buffer, was
added into the | ower chanber of the chenpjaxis plate. Then, chenptaxis was
performed in CQ2 incubator at 37C for 4 hours. _ After 4hours incubation,
m grated cells were counted using FACScan (Becton D ckinson). 20 The

per cent age Ofgri,kfﬂhi bi tJ og at t each concentration of conpound was
cal cul at ed, st oA PQWS. WBe augBire wes seld atr G Rad ithami dimethon cexbonate

Mbuse fMP-| d | .d BALB/ ¢ femal e ni
wer e di vi ded [t s Granpe i ARier dRpRRe THEfeshudhe et Sp ffBrcoa

treat ment gr owarm MoCeoinn terhperbiugated e overggHti r Sthe k864 @Blution “was
i ntravenously wi th conpounds of the gresent invention at varied doses. Mce

in the vehi ci eugelribxadding agusete dNWICh solatipe, andcaxtragiedithige 1sesOvishethydr  EL
(Nacal ai< Tesq in i T .mnutes after .the treat t, a,solution
cont ai nisng 30&%)21}7%/ Trr%%éée 2ped E}[Lg%&lcn S FeREETe B W\%§§ aggﬁi"ﬂ?’s‘#r‘ AT

i ntrapl eur al ymagia@ivn s, dliRatgd 0aHa @idemrdtéEah®Re r8liRed pfasSere. FERY relfAUL S
after fMLP-injection, mce were 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 0193vpurifiefbysedvinnichenaingraphye on ailichigel thewarss/ ety ecttetd, bil) to
washi ng the pl.eura Vity. twice.with 2 S. al . cells per mlliliter
of pleural fl%}?gnwg}fyigbo ar t‘{éapmql BI%TOWE}?&-‘? @a%ﬁ\g?@.@m&éﬁﬁnﬂ fferentiation

of pleural fluid was determ ned by counting a .- mnimumof 200 cells froma
G ensa’' s-stained cytospin slide preparation. Statistical 5 analysis was
perforrdd by @ans-th5-Silideat einideend2-y10, pdimetitbxyanidiner anal ysis of
variance with Dunnett's Post test , using G aphPadPRI SM for W ndows,
version 2.01. For practical reasons, the conpounds are grouped in sone

cl asses of activity as ]

MeO CN MeO r\ll/>
Iji + HzN\/\NH —_— :@\/LH
MeO NH, : MeO NH,
2-Amino-4,5-dimethoxybenzonitrile (5.0 g, 28 mmol) was added to ethylenediamine
15 (7.9 g, 131 mmol) at room temperature. The resulting solution was warmed to 40.,
and a catalitic amount of diphosphorus pentasulfide (50 mg) was added. The mixture
was heated to 80-90 ., and the stirring was continued overnight. The reaction mixture
was diluted with water, and the resulting precipitae was collected by filtration to give
2-(4,5-dihydro-1H-imidazol-2-yl)-4,5-dimethoxyaniline (5.1 g, 82 %) as a solid.
20

(3)  (£)-2-(8,9-Dimethoxy-2,3 —dihydroimidazo[1,2-c]quinézolin—5—y1)—1-(3-
pyridinyl)ethenol

. N’>
MeO / N
) A _
MeO N l MeQ N
H S OMe
+
MeO NH, 6 0 g HO N




10 follows: In vitro | Cso=A(=0r<)0.|MB(=0or<) 0.5M < C(=or <) 2Dar 2007
conpounds of the present invention also show strong activity in vivo
assays. W0 20akr)ssin the followi ng tables represents decompesisioidsmn?
Example 1-1: 2Z2)-2-(8, 9-D nethoxy-2, 3-di hydroi m dazo |

|, 2-c] qui nazolin-5-yl)-1-(3- 20 pyridinyl)ethenol (1) Methyl

3-0x0- 3-(3-pyridinyl)propanoate NN / Mud)Y-Y Ov MO OV OO O 25 A
0.5 M solution of pottasium hexanethyldisilazide in toluene (22 m, 11
mmol) was mxed with tetrahydrofuran (5 m ), and the m xture was cool ed at

-78C. To the ¢old. .(-78C) i r.e wa dded dropwi se_a sol ution of

3- acet hyl pyri‘di ntgm{u&r'eo Og, X éﬁi% 1%1&‘6??1%%15@0?-&@&6&@%@%3@@@ 1hd5 g,
m xture was WakEBEAIP haOoMetho DSBS . i 004/ 029055

PCT] EP2003] 01 D A e B S Dyl imy brobidate Mt 2 PR vas 7
and then di netimel efrliionabe 1 (b2 nTheldeadtionomxtues vaddearifsd My SBiunfhe
resulting solytion was,  allowed to warmto roomtenperature and stirred

overni ght. THEIBEEE BRY 98|sticamgs] (ishlogrestbaned msjhanali 29G] Jatquzive §2)ER (810H

solutio andy; Hhed i MAN. et hyl 5 ate.. The conbi ned

or gani C@I aye?%l%mglrgg\%gg ﬁ%}g Wit Eda\%g@éirlmc]gﬁﬁaﬁ(gﬁﬁ%y Dgf‘f%am%vﬂ magn&dhart

sul fate, filt(Gaveg, 289l acopeitow keiced under reduced pressure. The residue
was purified by colum chromatography on silica-gel (hexane/ ethyl acetate,

1/1) to

Melting point: 275°C
Mass spectrometry: 351

10 In vitro PI3K-f inhibitory activity: C
In vitro PI3K-y inhibitory activity: A

'H-NMR (500 MHz, DMSO-d6): d 3.79 (3H, s), 3.88 (3H, s), 3.98-4.08 (4H, m),
5.63 (1H, s), 7.13 (1H, 5), 7.24 (1H, 5), 7.50 (1H, dd, ] = 4.7, 7.8 Hz), 8.27 (1H, dt, J

15 =1.6,7.8 Hz), 8.67 (1H, dd, T = 1.6, 4.7 Hz), 9.13 (1H, d, T = 1.6 Hz), 13.9 (1H, bs).
Example 1-2:
(2)-2-(8,9-Dimethoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-1-(3 -pyridinyl)-
ethenol hydrochloride

20

P
N
~
MeO N

To a solution of (Z)-2-(8,9-dimethoxy-2,3-dihydroimidazo[1,2—c]quinazolin-5—y1)-l-
(3-pyridinyl)ethenol (16.8 mg, 0.05 mmol)) in dioxane (15 ml) at room temperature
25 was added aqueous 6N HCI solution (0.05 ml). After being stirred for 30 minutes,
the mixture was dried under reduced pressure to give (Z)-2~(8,9-dimethoxy-2,3-di-



gi ve net hyl 3-o0xo-3-(3-pyridinyl)propanocate (1.0 g, 68% yi el 30 ®Mar 20070i |

10 (2) 2-(4,5-Diliydro-IHinidazol-2-yl)-4,5-d nmethoxyaniline: N MO CN
MeO \' N wWoHgMN2e085Z 1 H MeO NHz MeO NHZ 2- Anmi no- 4, 5- dipaetereoogherszoni tril e
(5.0 g, 28 nunol) was added to ethylenediamne 15 (7.9 g, 131 mml) at
roomtenperature. The resulting solution was warnmed to 40., and a catalitic
anmount of di phosphorus pentasul fide (50 nff)- was added. The m xture was

heated to 80-90 ., and the stirring was continued overni ght. The reaction
m xture was diluted with water, and the resulting precipitae was collected
by filtratio _

2. (4, 5- di hydpho’ﬁd?‘ﬂ@wfzggzﬁ imazolin Seyll 3 mvEdiwRetheng Tatrqehloride, (135 g,

solid. 20 (3)quantitative) as ayellow solid.
(2)-2-(8, 9- D met hoxy- 2, 3-di hydroi m dazo[ 1, 2-c] qui nazolin-5-yl)-1-(3-
pyri di nyl ) et henol N—~ MO H MO Mee OOME + -}-HOI -N MO NH2 O O 30 Mar

2007 WO Zoo%gll%%g q%e 003/010377 -49 A m xture of ‘

2- (4, 5-di hydro- azo -yl)-4,5-di met hoxyaniline (0.15 g, 0.68 nmol)
and net hyyl -BMX@-sgéaI@yétt}dBByl)propanoate (0.20 g, 1.12 mmol) was stirred
at 155. for 1 hour. The reaction mxture was purified by colum

chr omat ogr aphy véino BI3K-Badnhjbitorydictivityr@net hane/ met hanol, 25/1) to give
(2)-2-(8.9 In vitro PI3K-y inhibitory activity: A

"H-NMR (500 MHz, DMSO-d6): & 3.88 (3H, s), 4.00 (3H, s), 422 (2H, t, T = 9.1

10 Hz), 4.55 (2H, t, J = 9.1 Hz), 6.21 (1H, s), 7.60 (1H, s), 7.66 (1H, dd, J = 4.7, 8.2
Hz), 7.90 (1H, s), 8.47 (1H, d, J = 8.2 Hz), 8.79 (1H, d, ] = 4.7 Hz), 9.28 (1H, s),
14.9 (1H, bs).

Example 1-3:
15 2-[7—Methqu—8-(metho'xymethoxy)—Z,3-dihydroimidazo[1,2-c]quinazolin—5 ~yl}-1-
pyridin-3-ylethylenol

(D 4-For‘myl-2-meth6xy—3-nitrophenyl acetate
' H
0 O
Me” ~O Me/”\O NO,
OMe

20 By the procedure described in US Patent 4287341 or J. Chem. Soc. 376 (1948),
vanillin acetate 5.00g afforded the title compound 4.54g as yellow solid. Yield
73.6%.
H-NMR (500MHz, DMSO-dgs) &: 2.40(s 3H) 3.87(s 3H), 7.75(d 1H J=8.4Hz),
7.94(d 1H J=8.4Hz), 9.90(s 1H)

25



5 di net hoxy- 2, 3-di hydr oi mi dazo[ 1, 2- c] qui nazol i n-5-yl) - 1- ( 3- py30 Man3007

et henol (66.9ny, 28% as a yellow solid. Melting point: 275C Mass

spect r omewoyweno4dRd0550 I n vitro Pl 3K-p inhibitory activitycT@pr2003/0¥03t77 O
PI3K-y inhibitory activity: A'"HNW (500. MHz, DVsO-d6): d 3.79 (3H, s),
3.88 (3H, s), 3.98-4.08 (411, m, 5.63 (1H, s), 7.13 (111, s), 7.24 (1H,
s), 7.50 (111, dd, J =4.7, 7.8 Hz), 8.271(4H, dt, J 15 =1.6, 7.8 Hz),
8.67 (1H, dd, J=1.6, 4.7 Hz), 9.13 (111, d, J =1.6 Hz), 13.9 (1H, bs).
Exarrpl e 1-2:

(2)-2-(8,9-Di oi m dazo[ 1, 2- ui nazolin-5-yl)-1-(3-pyridin
yl)- et henol dro‘iéﬁpré"l éf%"%% Tlmgﬂﬁ%ﬁﬁhé@%;’&N MONI MO I/ NCH HON
HO -N To a sol ution of H

(2)-2-(8, 9-di net hoxy- 2, 3-
(3-pyridinyl)et henoIO(l
tenperature 25 was Jadd lion (0.05 m). After being
stirred for 30 nmiMeitedf the mRture waslQdri®d uNder reduced pressure to
give (2)-2-(8,9-di met hoxyche3-di 30 Mar 2008MeWD 2004/ 029055

PCT/ EP2003/ 010377 50

hydr oi m dazo[A, mimubﬁaﬁkﬁdﬂnﬁﬂ—z-ryd:tblow% mmgphedyln)abqwbhéﬁég (i9dmambl)orndie

(18.5 ny, qu%?gsls,l%?r} Ic\a{r%)ongis ), 24g (!’a’?gl 3% 5 qn I'gl/gt grlloqg4(5)mi was >s§11(')rg<? at room

5 temperature for 2 hours. The reaction mixture was poured into water, acidified by 1N

di dxane (15 m) at room

HCl'solution and extracted into AcOEt. The organic layer was washed with brine,
dried over MgSOy, filtrated and the solvent was evaporated. The residue was washed

with n-hexane to give the title compound 3.60g as white solid. Yield 96.3%.

10 (3)  4-Hydroxy-3-methoxy-2-nitrobenzonitrile
H

CN
o X
é
HO NO, HO NO,.

OMe OMe
To a mixture of 4-hydroxy-3-methoxy-2-nitrobenzaldehyde 14.5g (73.5mmol) in
28% ammonia solution 150mL and tetrahydrofuran 15mL was addéd iodine 22.4g
(88.2mmol) and stirred at room temperature for overnight. The reaction mixture was
15 | concentrated in vacuo. The residue was acidified with 2H HCI solution and extracted
into diethyl ether. The organic layer was washed with brine, dried over MgSO,,
filtrated and the solvent was evaporated. The residue was washed with diisopropyl

ether to give the title compound 12.1g as brown solid. Yield 84.5%
20 3-Methoxy-4-(methoxymetlioxy)-2-nitrobenzonitrile

T

A mixture of 4~hydroxy—3-methoxy—Z-nitrobenzonitrile 1.00g, chloromethyl methyl
ether 0.47mL (6.18mmol) and potassium carbonate 3.56g (25.8mmol) in N,N-



5 Mass spectronetry: 351 In vitro PI3K-0 inhibitory activity:30Mad2007i tro
Pl 3K-y inhibitory activity: A 1H NWR (500 VHz, DVsO-d6): 8 3.88 (3H, s),
4.00 (3HweRpo#2is(2H, t, J = 9.1 10 Hz), 4.55 (2H, t pci/EP2@3b1ddz), 6.21
(1H, s), 7.60 (1H, s), 7.66 (1H dd, J = 4.7, 8.2 Hz), 7.90 (1H s), 8.47
(1H, d, J = 8.2 Hz), 8.79 (1H,, d, J = 4.7 Hz), 9.28 (1H, s), 14.9 (1H,
bs). Exanple 1-3: 15 -52-

2- [ 7- Met hoxy- 8- ( met hoxynmet hoxy) - 2, 3-di hydr oi m dazo[ 1, 2-c] qui nazol in-5-yl]-1
- pyridin-3-ylethylenol (1) 4-Forinyl-2-nmethoxy-3-nitrophenyl acetate HH

Jirr\ O~ 1 d cr bed, n_US
Pat ent 42873 GM'?/ rr%mm N%%%%%%?& &q\g;ramh&%% ﬂ;ﬁ {fg f%ni%“@ﬁﬁel was

af forded the rufddem@@ mwr&d%@ﬁ&e@anwe&b@l $let. dTheYb aﬂlc [63er0%s Ry MVEY
(500MHz, DMSO-d6) S: 2.40(s 3H), 3.87(s 3H), 7.75(d 1H J=8.4Hz), 7.94(d 1H

J=8. 4Hz), 9. ouifls buipg, dried3ovendMES00 Ailtwied 2004he 200658 waT£ERROGed 03087 2ol - 51
(2) 4-Hydr Othrom”EcBQr%}’{y %n—?lle;t(e{n%b BJL:‘gthHS afFo'r&':d ‘816 tl‘ge (compound 1.03g as

5 colorless solid. Yield 83.5%.

(5)  2-Amino-3-methoxy-4-(methoxymethoxy)benzonitrile

G

To 5% palladium on activated carbon 6.00g under argon atmosphere was added a
10 solution of 3-methoxy-4-(methoxymethoxy)-2-nitrobenzonitrile 6.00g (25.2mmol) in
ethanol 50mL and stirred under hydrogen atmosphere at room temperature for 8
hours. The reaction mixture was filtrated and the filtrate was concentrated 1n vacuo.
Silica gel chromatography (n-hexane / AcOEt = 4/1) afforded the title compound
2.83g as white solid. Yield 53.9%.
15
(6) [6-(4,5-Dihydro-1H-imidazol-2-y1)-2-methoxy-3-
(methoxymethoxy)phenyl]amine

o L)
)

——
P
MeO” O NH, MeO” O NH,

OMe OMe

A solution of 2-amino-3-methoxy-4-(methoxymethoxy)benzonitrile 475mg
20 (2.28mmol) and phosphorus pentasulfide 25.4mg (0.11mmol) in ethylenediamine
2.75g was stirred at 120°C for overnight. The reaction mixture was cooled to room
temperature and poured into water. The precipitate was collected and washed with

water to give the title compound 293mg as white solid. Yield 51.1%.

25 (7)  Ethyl 3-0x0-3-(pyridin-3-yl)propanoate



Me O N2 HO N2 Owve OV A mixture of 4-fornyl-2-net hoxy- 3- ni30phzio7i
acetate 4.54g (19. Omol) and potassium carbonate 5.24g (37.9mvol) in

met hanol wWOrrhovmrsosstirred at room 5 tenperature for 2 krowEp2008hesreacti on
m xture was poured into water, acidified by 1IN HO solution and extracted
into AcOEt. The organic | ayer was washed with brine, dried over MySO4,
filtrated and the solvent was evaporatedszThe resi due was washed wth

n- hexane to give the title conpound 3.60g as white solid. Yield 96.3% 10
(3) 4-Hydroxy-3-net hoxy-2-nitrobenzonitrile H? CN HO Il N02 O HO NO2.
Ove Ove To a mixture of 4-hydroxy-3-nmet hoxy- 2- nicii{_eobenzal dehyde 14. 5¢g
(73.5mml) in 28% ammnl a sol th on 150n-LL and trahydrofuran | 5nL was
added i odi ne 22.4g@ 88 2mol ) d stirred at tenperature for

over ni ght The re mxt s 15 concentrat d in vacuo. The residue
was acidified WItCP'I 2 HOY sol utign and éxtracteg?i o\|d| ethyl ether. The
organi c | ayer was wa wth g Kdried over MyS filtrated and the
sol vent was evaporated. The residue was washed with sopropyl ether to
give the title conpound 12. 1g as brown solid. Yield 84. 5% 20 ( '
3- Met hoxy- 4- (Ret ﬁ%ﬁpyﬁ%@lh@;‘zwcoznﬁ 3cib BB Crne) in t mhyd@furaﬂ&qw

1005, chi or Gastrorr Byl R R G e e S AR R

3. 569 (25. 8mig ) hoiir. kh N s3PariMer{1a2R07 sudpehs160 4F 28053, 6?@'(45921@&81')%63&1@1
5 malonate potassium salt 10.37g (60.92mmol) in tetrahydrofuran S0mL was stirred at

50°C for 4 hours. To this suspension was added the aforementioned imidazolide
solution at room temperature and stirred for 12 hours. The reaction was quenched by
the addition of water and extracted into ethyl acetate. The organic layer was washed
by brine, dried over MgSO;,, filtrated and the solvent was evaporated. Silica gel

10 chromatography (n-hexane / AcOEt = 2/1) afforded the titla compound 3.89g as pale
yellow oil. Yield 49.5%.

(8) 2-[7-Methoxy-8-(methoxymethoxy)-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yl]-1-pyridin-3-ylethylenol

N MeO™ O

H © —_—
MeO” O NH, oSN
OMe -

15
A solution of [6-(4,5-dihydro-1H-imidazol-2-yl)-2-methoxy-3-(methoxymeth-
oxy)phenyl]amine 1.31g (5.20mmol) and ethyl 3-oxo-3-(pyridin-3-yl)propanoate
1.00g (5.20mmol) in toluene 30mL was refluxed for overnight. The precipitate was
collected and washed with diethyl ether to give the title compound 1.52g as a yellow
20 solid. Yield 76.9%.

Melting point: 215-216°C
Mass spectrometry: 381



-52 dinethyl formam de 10nL was stirred at 50C for 2 hours. Th® Mae2aG7on

m xture was poured into water and extracted into diethyl ether. The

organi ¢ lwganosymsospashed w th brine, dried over MgSOH4, prirlgpe@B@dozand t he
sol vent was evaporated. Silica gel chromatography (n-hexane / AcOEt = 4/1)
afforded the title conpound 1.03g as 5 colorless solid. Yield 83.5% (5)
2- Ami no- 3- met hoxy- 4- (et hoxymet hoxy) benzogjtrile CN CN MeO'O NOz MeO*O
NH2 W W To 5% pal | adi um on activated carbon 6.00g under argon atnosphere
was added a 10 sol ution of

3- met hoxy- 4- (pet hoxynmet hoxy).- 2-ni trobenzonitrile 6.00g (25.2mmol) in

et hanol 50nL gﬁﬁ”@tﬁgﬁlm@ﬁ%}‘mmgen at nosphere at roomtenperature for8
hours. The regct. %1 .was f.iltrated and the filtrate was concentrated
in vacuo. Si |%1ggg@g$k§h%§g¥\%garcéﬁﬁ¥f ]?n- hexane / AcOEt = 4/1) afforded the
title conpound 2.83g as white solid. Yield 53.9% 15 (6)

[ 6- (4, 5-D hydro-| Himdazol - 2-yl)-2-net hoxy-3- (nethoxynmet hoxy) phenyl ]

ami ne N~  CN H-NMR (00010 (PRI Me GBI H) V95 28 B6LIHZ)04.08(s 3H), 4.22(t 2H

- am no- 3- - 4- hoxy) b itril . | d

Tl I D LT RO MY
irred at 120¢af g, i i

Cemer at ur e - and i Sial A GRS 0, DOLEANAR GRS 1 8 hea

Wi t h 9.09(d 1H J=1.7Hz), 13.75(s 1H)

- Example 1-4:
10 5-(2-Hydroxy-2-pyridin-3-ylvinyl)-7-methoxy-2,3-dihydroimidazo[1,2-c] quinazolin-
- 8-0l hydrochloride

A suspension of 2-[7-methoxy-8-(methoxymethoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-y1]-1-pyridin-3-ylethylenol (Example 1-3) 1.52g (4.00mmol) in 4N
15 HCI in 1,4-dioxane 30mL and water 0.3mL was stirred at room temperature for
overnight. The reaction mixture was diluted with diethyl ether. The precipitate was
collected and washed with diethyl ether to give the title compound 1.23 g as a yellow
solid. Yield 82.4% | |

20 Melting point: 245°C
Mass spectrometry: 337
In vitro PI3K-B inhibitory activity: C
In vitro PI3K-y inhibitory activity: A

25 H-NMR (500MHz, DMSO-d¢) 8: 3.97(s 3H), 4.22(dd 2H J=12.3Hz, 9.0Hz),
4.43(dd 2H J=12.3Hz, J=9.0Hz), 6.17(s 1H), 7.10(d 1H J=0.0Hz), 7.71(dd 1H



water to give the title conpound 293ng as white solid. Yield3&@Maeeom@5 (7)
Et hyl 3-o0xo0-3-(pyridin-3-yl)propanoate 30 Mar 2007 WD 2004/ 029055

PCT/ EP20080Qa6%329055- 53 OEt OH OEt ON + 0 O ~N O O K PoTEP2MSpPEIZ3T ONn Of
nicotinic acid 5.00g (40.6mmol) in tetrahydrofuran 50nL was added car bonyl
di i m dazole 9.76g (60.9mmol) at 5C and stirred at roomtenperature for 1
hour. In a separate flask, a suspension of5 MJCl2 4. 64g (48. 7mmol ) and et hyl
5 mal onate potassiumsalt 10.378 (60.92mml) in tetrahydrofuran 50nL was
stirred at 50C for 4 hours. To this suspension was added the

our e, The r ettt g tes@inelig fudh 853084 e P b e e 2
into ethyl acet@ieo. 31&1311%@9&}1@) llay®is wap 1wedleds) by brine, dried over
MySO4, filtrated and the sol vent was evaporated. Silica gel 10

chr omat ogr aphy (n-hexane / AcOEt = 2/1) afforded the titla conmpound 3. 89g

as pale vyellow oil ield 49.5% (8) 2-[7-Methoxy-8-(nmethoxynethoxy)-2;
3-di hydroirrioé?é%?—é—il ] qui nazolin-5- yl]-1-pyridin-3-ylethylenol NN\~ No N

OEt MO0 " Viletny1 +Ve{[sNEHYahR- NoYIG.-3-ylviny1)-7-methoxy-2,3-dihydroimidazo[ 1,2-

c]quinazolin-8-yljoxy}butanoate

HO

A mixture of 5-(2-hydroxy-2-pyridin-3-ylvinyl)-7-methoxy-2,3-dihydroimidazo[1,2-

c]quinazolin-8-ol hydrochloride (Example 1-4) 50.4mg (0.14mmol), methyl chloro-
10 butyrate 22.2mg (0.16mmmol) and potassium carbonate 186.9mg (1.35mmmol) in

N,N-dimethylformamide 1mL was stirred at 120°C for 4 hours. The reaction mixture

Wwas poured into water and extracted into dichloromethane. The organic layer was

washed with brine, dried over MgSOy,, ﬁltréted and the solvent was evaporated. The

residue was washed by diethyl ether to give the title compound 35.0mg as yellow
15 solid. Yield 59.3%.

Melting point: 199-200°C

Mass spectrometry: 437

In vitro PI3K-B inhibitory activity: C
20 In vitro PI3K-~y inhibitory activity: A

H-NMR (500MHz, CDCls) 8: 2.20(quint 2H J=7.1Hz), 2.58(t 2H J=7.09Hz), 3.71(s

3H), 3.94(t 2H 1=9.5Hz), 4.06(s 3H), 4.15(t 2H J=7.1Hz), 4.21(t 2H J=9.5Hz), 5.38(s

1H), 6.76(d 1H J=8.8Hz), 7.37(dd 1H J=8.2Hz, 5.2Hz), 7.65(d 1H J=8.8Hz), 8.21(dt
25 1=8.2Hz, 2.1Hz), 8.67(d 1H J=5.2Hz), 9.09(s 1H), 13.70(s 1H)



15 A sol ution of 30 Mar 2007

[ 6- (4, 5-di hydro-| Him dazol - 2-yl) - 2- net hoxy- 3- ( net hoxynet h-

oxy) phenywpanmwamrodss31lg (5. 20mmol ) and et hyl PCT/EP2003/010377
3-0x0-3-(pyridin-3-yl)propanoate 1.00y (5.20mmol) in toluene 30nL was
refluxed for overnight. The precipitate was collected and washed with
diethyl ether to give the title conpound. 4529 as a yellow 20 solid. Yield
76.9% Melting point: 215-216C Mass spectronetry: 381 30 Mar 2007 WO
2004/ 029055 PCT/ EP2003/ 010377 -54 In vitro PI3K-(3 inhibitory activity:

In vitro PI3 mﬂlpktory activity: B HNW (500MHz, CDCI3) 8: 3.54(s 3H),
3.95(t 2H J:QLE%?%F—A—(. )8(s 311), 4.22(t 2H 5 J=9.5Hz), 5.30(s 2H), 5.38(s
1H), 6.98(d 1k e8lsiZzb 47 8¢ ),

8. 21(di M 376 O o TRy S P T O o Pt
J=1.7Hz), 13. azetlsz-ﬂcaynm ydloky ¥hutdifbic acid

5- (2- Hydr oxy- 2- pyri di n- 3-yl vi nyl) - 7- met hoxy- 2, 3- di hydroi m dazo[ 1, 2- c] qui naz
olin- 8-ol hydrochloride N N H HON MO Qg (? N Ow HON HONA
suspensi on of 2-[7-nethoxy, oxynet hoxy) - 2, 3-di {m

5 A solution of methyl 4-{[5-(2-hydroxy-2-pyridin-3-ylvinyl)-7-methoxy-2,3-dihydro-
imidazo[1,2-c]quinazolin-8-yl]Joxy}butanoate (example 1-5) 20.0mg (0.05mmol) in
IN LiOH solution 0.1mL and ethanol 1.0mL was stirred at room temperature for
overnight. The reaction mixture was neutralized with IN HCI solution and
concentrated in vacuo. The residue was triturated in water. The precipitate was

10 collected to give the ﬁtle compound 10.0mg as white solid. Yield 51.7%.

Melting point: 257-258°C

Mass spectrometry: 423

In vitro PI3K-f inhibitory activity: B
15 In vitro PI3K~y inhibitory activity: A

H-NMR (500MHz, DMSO-d¢) §: 2.02(quint 2H J=6.2Hz), 2.45(t 2H J=6.2Hz),

3.94(s 3H), 3.98(br t 2H J=8.5Hz), 4.06(br t 2H J=8.5Hz), 4.14(t 2H J=6.2Hz), 5.67(s

1H), 6.97(d 1H J=8.7Hz), 7.49(dd 1H J=8.2Hz, 4.4Hz), 7.57(d 1H J=8.7Hz), 8.29(d
20 1H J=8.2Hz), 8.67(d 1H J=4.4Hz), 9.14(s 1H), 12.15(s 1H), 13.76(s 1H)

Example 1-7:
4-{[5-(2-Hydroxy-2-pyridin-3-ylvinyl)-7-methoxy-2,3-dihydroimidazo[1,2-

c]quinazolin-8-yljoxy}butanoic acid hydrochloride



c] qui nazol i n-5-y1]-1-pyridi n-3-yl ethyl enol (Exanple 1-3) 1.523% Mé4r 2ol )
in 4N 15 HCl in 1,4-dioxane 30nL and water 0.3nL was stirred at room

t enrper at we 2b@wo2anser ni ght . The reaction m xture was di | eCedreomoiaret hyl
ether. The precipitate was collected and washed with diethyl ether to give
the title conmpound 1.23g as a yellow solid. Yield 82.4% 20 Melting point:
245C Mass spectronetry: 337 In vitro PIK-R inhibitory activity: C 1In
vitro PI3BK-y inhibitory activity: A 25 HNW (500MHz, DVSO-d6) S: 3.97(s
3H), 4.22(dd 2H J=12. 3Hz, 9.0Hz), 4.43(dd 2H J=12.3Hz, J=9.0OHz), 6.17(s
1H), 7.10(d 1H J=9. OHz), 7.71(%9 1H 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 010377 -55 J=7.7 ,/’4>7Hz), 7.98(d 1H J=9. OHz),7 \8.57(br d 1H
J=7.7Hz), 8.82 (dd 1H J= 1.79(s 1H),
14.60(s 1H) Exanple 1-5: HCl

4-{[5- (2- hydf& gt i dazo[ 1, 2- c]

qui nazol i n- 8-yl Loxy} butan L C 1 HO | MeO\ O N
HO N O OV HO N"A m xture © © OMe | <N,
5- (2- hydroxy-2-pyridin-3-ylvinyl)-7- oxy- 2, 3-di hydroi m gazo l1/2

A mixture of 4-{[5-(2—hydroxy-2—pyridin-3-ylvinyl)-7—methoxy-2,3—dihydroimid—
azo[1,2-c]quinazolin-8-ylJoxy}butanoic acid (Example 1-6) 4.0mg (9.5micromol) in
4N HCI in 1,4-dioxane 2.0mL was stirred at room temperature for 2 hours. The
5 reaction mixture was diluted with diethyl ether. The precipitate was collected tb give

the title compound 4.00mg as a yellow solid. Yield 92.0%.

Melting point: 249-251°C
Mass spectrometry: 423

10 In vitro PI3K-B inhibitory activity: B
In vitro PI3K-y inhibitory activity: A

H-NMR (500MHz, DMSO-dg) 8: 2.06(quint 2H J=7.3Hz), 2.46(t 2H J=7.3Hz),
4.01(s 3H), 4.24(t 2H J=9.0Hz), 4.29(t 2H I=7.3Hz), 4.45(t 2H J=9.0Hz), 6.18(s 1H),

15 7.36(d 1H J=9.1Hz), 7.70(dd 1H J=7.9Hz, 5.0Hz), 8.14(d 1H J=9.1Hz), 8.56(br d 1H
J=7.9Hz), 8.82(br d 1H J=5.0Hz), 9.34(s 1H), 12.34(s 1H), 14.57(s 1H)

Example 1-8:
2-[7-Methoxy-8-(4-morpholin-4-yl-4-oxobutoxy)-2,3-dihydroimidazo[1,2-
20 c]quinazolin-5-yl1}-1-pyridin-3-ylethylenol

»
N
HO\n/\/\O/@(NE
0]

oM
® Ho




c] qui nazol i n-8-o0l hydrochl oride (Exanple 1-4) 50.4ng(0. 14mxnad0 Manzadryl
chloro- 10 butyrate 22.2ng (0.16mnnol) and potassi um car bonate 186. 9ng

(1. 35mvwb)200402D0s8F di met hyl f or mam de | nL was stirred atrciz®elBoro3dr hours.
The reaction mxture was poured into water and extracted into

di chl oronet hane. The organic | ayer was washed with brine, dried over
MySO4, filtrated and the solvent was evapgrated. The residue was washed by
diethyl ether to give the title conpound 35.0ng as yellow 15 solid. Yield
59.3% Melting point: 199-200C WMass spectrometry: 437 In vitro PI3K-p

inhibitory activity:. C 20 1n vitro PI3K-.y inhibitory activity: A H NWR
(500NHe . Loa1 1) & goMso8 s b r2 Sy 4-binjdingd Bl o posthonst 8 ibgiromid:

I sy . Bl Rigoty R Wi haelic 2kt BElaile 118 2065 (6 0o,
7.65(d 1H J=8n@idndlind. 29(0ig 26.2ImthoDHz an@. WHN-diisbpeopfyletyladiiie 21620380, 09( S

1H), 13.70(s 1 30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -56 Exanple
1-6. Exanpl e (§24mmol) mn N,N-dimethylformamide 2.0mL was added PyBOP((1H-1,2,3-

azol 1,2 ] i s e Pl R nhERE8 bl e ome ano

O~ O Olyb.0651RN I HXChtirbedPats8T Tt fof l@véﬁli%l]ﬁt Bty cooli_nﬁ to room temperature,
[ 5- (2- hydr oxy- 2-pyri di n-3-yl vinyl)-7-nmet hoxy- 2, 3-di hydr o-
the reaction mixture was poured into water. The precipitate was collected and washed

with water to give the title compound 13.0mg as a white solid. Yield 60.7%.

10 Melting point: 234-235°C
Mass spectrometry: 492
In vitro PI3K-B inhibitory activity: B
In vitro PI3K-y inhibitory activity: A

15 H-NMR (500MHz, DMSO-ds) 8:2.03(quint 2H J=6.6Hz), 3.46(m 4H), 3.56(m 4H),
3.96(s 3H), 3.99(br d 2H J=8.2Hz), 4.05(br d 2H J=8.2Hz), 4.15(t 2H J=6.6Hz),
5.66(s 1H), 6.98(d J=8.8Hz), 7.50(dd 1H J=7.7Hz, 4.7Hz), 7.57(d 1H J=8.8Hz),
8.29(br d 1H J=7.7Hz), 8.67(br d 1H J=4.7Hz), 9.14(s 1H), 13.76(s 1H)

20 In a similar method according to the Examplel-1 to 1-8 above, the compounds in

Example 1-9 to 1- 210 were synthesized.



i m dazo[ 1, 2-c] qui nazol i n- 8-yl ] oxy} but anoate (exanple 1-5) 20.3Dgaf205mol )
in INLiOHsolution O 1nL and ethanol 1.0r1 was stirred at room

t enper at we 2b@wo29@ser ni ght. The reacti on m xture was neetcraipe@s@iosyt h | N
HCl solution and concentrated in vacuo. The residue was triturated in
water. The precipitate was 10 collected to give the title conpound 10. Ony
as white solid. Yield 513% Melting pointsg.257-258C Mass spectronetry: 423
In vitro PI3K-0 inhibitory activity: B 15 In vitro PI3K-y inhibitory
activity: A HNWR (500MHz, DMSO de) 8: 2.02(quint 2H J=6.2Hz), 2.45(t 2H
J=6.2Hz), 3.94(s 3H), 3.98(br t 2H J=8.5Hz), 4.06(br t 2H J=8.5Hz), 4.14(t
2H J=6.2Hz), 5.67(s 1H), 6.97(d 1H J=8.7Hz), 7.49(dd IH J=8.2Hz, 4.4Hz),
7.57(d IH 1= , 8.29(d 20 1H J=8.2Hz), 8.67(d 1H J=4.4Hz), 9.14(s 1H),
12. 15(s 1|—I),8‘1i%d—1g‘%(s 1H) Exanple 1-7: 4- { -

[ 5- (2- Hydroxy- 2- pyridin-3-ylvinyl)-7-nethoxy-2, 3-dihydroi mdazo [ 1,2-

C] qu| nazol i N=8=y11 oxyl huf@cﬂnu c—aci-d h\mlr ochloride 30 Mar 2007 \A\D.

2004/ 029055 3’@‘T}“Eﬁ52003/ 0103758y 1 N N-~ | ~ MolN HAMR Ho mPHO [ vieo| N
O Ove O Ow N HO -~N A mi xture of Weight | (M+1) |
4-{[5-(2-hyd 'py_lL:rdjrf‘ﬁS'”IVillyl)-?-llb‘thJ)\ '7-2"13- et gy i"':'”é A
azo[ 1, 2-c]qu nia\éol i n-8-yl]oxy}kputanoi c acid &;ri?pl eugf- 3
(9. 5m cronol
CIH
)
=
1-10 N 350,38 | 351 | 269-270 A
[ ) .
4 N
H.C Z
3 \O N I
o)
H,C” HO | SN
==
1-11 N—\ 386,84 | 351 | 249-250 A
[ ) CH
N
H,C 7
>0 N |
0
H,C” HO | SN
s
1-12 r\/l'—> 407,43 | 408 | 270(dec.) A
N
H,C ~
0 N
S |
H,G” HO ] SN0
AL,




AN HC1 in 1,4-dioxane 2.OrL was stirred at
The 5 reaction mxture was diluted with diethyl

eth

er.

col | ect edwoaogiozeosst he titl e conmpound 4.00nmg as a yel | owmcsapeabs/oYoset d

92. 0%

Mel ting point:
inhibitory activity: B

room tenperature f3rMar 2a07r s.
The precipitate was

249-251 C Mass spectronetry: 423 10 In vitro PI3K-R
In vitro P13K-y inhibitory activity: A H NWR

(500MHz, DMSO-d6) S: 2.06(quint 2H J=7.3Hp)., 2.46(t 2H J=7.3Hz), 4.01(s
3H), 4.24(t 2H J=9.0Hz), 4.29(t 2H J=7.3Hz), 4.45(t 2H J=9.0Hz), 6.18(s
1H), 15 7.36(d 1H J=9. 1Hz) 7.70(dd 1H J=7.9Hz, 5.OH), 8.14(d 1H
J=9. 1Hz), 8. gt =78t & UZ(JG. t—H T34 (s —
12.34(s | H), 4'%7(5 1H) EX S‘Jtrlfcfu’rei Mol m ih vitro
2- [ 7- Met hoxy} 8- (41 nor phol i n- 4 yl - 4- oxobut oxy) -Weight dj MAdd pi mi dazo| 1,2- 20
c] qui nazol i nFogIT= T=pyridimn=3- yigthyteno NS T 35O N783 Ove 01N 00
-~N 0 Ove HQ, N 80 Mar 2007 WOD/200¢/ 029055| PCT/ EPRO03/ P10377 -58AT0 31
sol ution of
4-{[5-(2- hydr oxy-2-pyridin vi nyl) - 7-met hpxy- 2, 3+ di hydr oi m d-
azo[ 1, 2- c] quj nazol j n-8~yl ic acid (Exanple 1-6) 20.0ng :
(0.044mol ),| nor i ne nd NN-dji sopropyl et hyl ani ne
0.038nL (0.R2mmmol) in N, N-,ctDmeth 2. 0L was added
PyBOP( (I H-1,P, 3 5| benzot Fi&zol - é yrrolidin-1-yl)phosphoni um
hexaf | uor ophpsphate) 34.0ng (O. 065mm| stirred at 80C for pvernight.
After cooling to roomtenperature, the reacftion mxture was poured intp
wat er. The pregupftate was coll e%&i and was %8,43 379 252.253 A
/
CH, N
H,C~ O
H,C
1-15 17'—> 390,45 | 391 | 254(dec.) B
N
~
V)
o)
H,C” HO | NN
=
116 r\/1/> 380,41 | 381 | 264265 A
N
HO
~"0 N
A |
H,C” HO | SN
=
1-17 N 416,87 -| 381 | 215(dec.) A
, /——> CH
N
HO
~"o N
s |
H,C” HO | SN
Z




with water to give the title conpound 13.0ng as a white sol i B30 Mae2ad760. 7%
10 Melting point: 234-235C WMass spectronetry: 492 In vitro PlI3K-(3

i nhi bi t oryyoaeddiozbdsg: B In vitro PI3K-y inhibitory acti ecrgEr2e3bbosiy NVR
(500MHz, DMSO-d6) 5:2.03(quint 2H J=6.6Hz), 3.46(m4H), 3.56(m4H), 3.96(s
311), 3.99(br d 2H J=8.2Hz), 4.05(br d 2H J=8.2Hz), 4.15(t 2H J=6.6Hz),
5.66(s IH), 6.98(d J=8.8Hz), 7.50(dd 1H ggr7.7Hz, 4.7Hz), 7.57(d 1H
J=8.8Hz), 8.29(br d 1H J=7.7Hz), 8.67(br d 1H J=4.7Hz), 9.14(s 111),
13.76(s 1H) 20 In a sirrilar rrethod accordi ng to the Exanplel-1to 1-8
above, the cGeorpeunds—n apt-e—31-—9—+t6—1—2 re ttheszed T30 var
2007 VO 2ocEf6@do55 PCT/EP§65§P610377 “59 [TaM% 1 X hb.hgtrucﬁﬁ?gowb
M5 np in vitro ve| gbt (I\/H) 1-9 N 372 81 3~7V\2125(d MDA N CHHO N H3(11

110 HO I N 1-30-N—356,38 JDJ. 403- | 4%;—5’5% 750 |N1RiBEs0 FO /111
N-— 386, 84 351°949-250 A H3C~ ’

1-19 407,48 | 408 | 183-184 B
1-20 44754 | 448 | 162-163 B
121 433,51 | 434 | 204-205 A

1-22 430,85 395 240(dec.) A




0 NH3C-O HO D 1-12 N) 407,43 408 270(dec.) A H3C, O N H3C QoH®ad 2007N 0 H
CH3 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -60 Ex. No. Structure
Mol MS npworzosizeass Wi ght (MF1l) 1-13 N-~ 364,41 365 26PcZaP2003/04047H3C/\ O N
H3C'0 HO N 1-14 N 378,43 379 252-253 A H3 NHO/ N HIC-O HON 1-15 N~
390, 45 391 254(dec.) B N O NH3C OHO N 1-16 N 380,41 381 264-265 A N
HO-~O ( / N H3C-0 HO Il N 1-17 N 416,87 -.481 215(dec.) A

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-23 l}l"> 393,41 394 297-298 A
N
HzN\n/\o N/
0 0 |
H,C” HO | NN
=
1-24 A N 429,87 | 394 | 235(dec.) A
/N CIH
N
0 o) |
H,c” HO | NN
Z
1-25 i r}l'> 443,89 | 408 | 240(dec.) A
N
! ) CIH
H,C” \n/\o N |
o o]
H,C” HO | SN
¥
1-26 471,95 | 436 | 245(dec.) A
HC N
Yo
O e
3
1-27 r\/1~> 421,46 | 422 | 241-242 A
CHy N
N
H,G” \”/\o N |
o] 0
: H,C” HO | Y
=




i ) CHN HO-~O N |

PCT/ EP2003/ 010377

1- 88 N 450,2661/025055184-186 B H CxO i
N- 407,48 408 183-184 B H N H3C/ N\/\O |

H3C~O HO N 30 Mar
-61 Ex. No. Structure MO>1 MSnipinvitro
11 O N CH3 rOTHPGH®0H377N 1- 19
~N 1-20 N 447,54 448

HNC' |

N H3C O HO |

2007 WD 2004/ 029055 30 Mar 2007
Wi ght  ( Mr1)

162-163 B NN N H3C OHO N 1-21 1~ 433,51 434 204-205 A N~~O1 / N
H3C OHOI N 1-- 1-22 1 430,85 395 240(dgc.) A N
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
128 ,7,> 457,92 | 422 | 205(dec.) A
CHy mN CIH
N P
H,C” o N
T
H,C HO | SN
=
1-29 7"> 463,50 464 234-235 A
o/ﬁ
e
o} 0
H,C
1-30 f}l‘) 499,96 464 240-241 A
o) N
Q P CIH
e N
o} .0
H,C HO | NN
%
1-31 N 537,98 502 230-231 B
I B
F »
H _ CiH
o i
© Hac’o HO l N
=
1-32 [}I’-—> 391,43 392 >285 A
N
/
H,C N ]
O
H,C” HO | SN
=
N
}_




CCH HO™ O NI'" H3C OHO ( N 30 Mar 2007 WD 2004/029055 PCT3(ER2028/7010377
-62 Ex. No. Structure Mol MsS np in vitro Wight (M1l) 1-23 N 393,41 394
297- 298 AvoHEND2005® ~O H3C HO N 1-24 -m CI H 429, 87 394 28%(aph@c/0)03&x7 N HZN~
l i ONO H3C-0 HO ~N 1-25 N-~ 443,89 408 240(dec.) A\ ~ 1 N CH H3C-N

17 ON OH3C'"OHOIl ~ N 1-26 N 471,95 436 245(dec.) A NCHHCYNMN { O
N CH3 0 O -64 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-33 f7l"> 427,89 392 273 A
N CH ”
7
H,C N |
_0
H,C HO l SN o
A
1-34 I}J’> 373,42 374 >285 A
B N .
~
H,C N I
0
H,C” HO N\>
N
H
1-35 : N 409,88 374 270 A
/’> CIH )
N .
~
H,C N I
)
H,C” HO N\>
N
H
1-36 N 449,51 450 197 A




H3C HO I N 1-27 N 421,46 422 241-242 A CH3 |
H3C HO N 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377

St ruct ur evdtzbodB90p in vitro

T(* ON OiOHIC HON 1-30 '

N N

H3C tt Q0 M&a 2007~ ~O

-63 Ex. No.

Wei ght (M+1) 1-28 - 457, 92c4a22@06fmer.) A
CH3 NCHN H3C ~( ON O H3CLO HO N 1-29 i- 463,50 464 234-235 A 0 N N
499,96 464 240-241 A 4 ~NNONCH O-O

- 65 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-37 l}l-—> 485,97 450 215 A
N CH
H.C —
3 \O N l
/\/O
K\N HO | XN
o _
1-38 N
/“> 543,03 507 260 A
N
He P CiH
3 \O N I
,/\ /\/O D
N HO N
|
O\) = N)J\CH
H 3
1-39 433,51 434 217 B
1-40 r}l’> 469,98 434 256(dec.) B
N CH
o
H.C N l
O
(\N/\/ HO I N
1-41 f}"’> 527,03 491 271 A
N CiH
H,C N l
l/\ PR
N HO NN
O\) l = NJKCH
H 3




H3C HO N 1-31 N 537,98 502 230-231 B FJ/ NI

1-32 -

/ CH

391,43 392 >285 A NH3CN O H3C HON 30 Mar
PCT/ EP20080Qa&@29055- 64 Ex. No. Structure Mol

p o N-300V&t 2007 HO N
2007 WD 2004/ 029055

M5 nip in wcrmpoodd®ight (M1)

1-33 N~ 427,89 392 273 A CCHHICN O H3CHOaN 0O H CH3 1-34 N~ 373,42

374 >285 A

"ZZ JNH3C 1 / NH3C HOI I N N H
- 66 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-42 350,38 351 218 A
@)
-
H,C
O
H,C”
1-43 386,84 351 290(dec.) A
o)
-
H,C
O
H,C”
1-44 N 476,76 442, >290 B
B /. CIH
( N 440
Z
"
CH
* HO | SN0
=
A
1-45 419,71 385, - >290 B
H3C 383
Br




1-35 N 409,88 374 270 A~ CH NHIC NHIC O HON> N H 1-Z6Ma-200%9, 51
450 197 AH3C-O N NHOI I N J 0 30 Mar 2007 WD 2004/ 029055

PCT/ EP20080Qa6%329055- 65 Es. No. Structure Ml NS nip in wcrmeooddight (M1)
1-37 N~ 485,97 450 215 A NCIHH3C-ON N~0 HOI I N Q 1-38 % 543,03

507 260 A NH3CCH 'O (;" NN /OHOa IxO Oj HCH3
-67 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)-
1-46 f}l"> 476,76 442, >285 A
H,C N CH 440
P .
.
B
' HO | Y 0
7 NJJ\CHS
H
1-47 [7]-’> 422,29 424, >285 B
H.C 422
N
2
"
Br
N
HO \>
N
H
1-48 N’> 458,75 424, >285 B
H,C [ ClH 422
N
~
v
Br
N
o )
N
H
1-49 CI)H3 N 364,41 365 200-204 A
@] / > '
N
.
7 A
CH
8 HO | NN
=
CH,




1-39 N 433,51 434 217 B NH3ICN HON .J~0 0 1-40 N~ 469,38V432007
256(dec.) B NCIHH3IC N \/O HOI ~N 0 1-41 1) 527,03 491 271 A N CH H3C
N HCH3 wbR2004/000d3® | \ N /\ 30 Mar 2007 WO 2004/ 02905%CPEPLIBBADDB37 010377
-66 Ex. No. Structure Mol MSnp in vitro Wight (M1) 1-42 N 350, 38 351
218 A HBCGON N H3C7/OHO | N 143 N 6,84 351 290(dec.) A. HCEO ~ CIH 38 3

N - 68 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-50 (I:H3 N-’> 400,87 | 365 | 260(dec.) B
S / CIH
N
=
7 .
CH
8 HO | NN
/
CH,
1-51 (':H3 N—"> 443,89 | 408 275-280 B
/ : ‘
-0
N
?
CH,
1-52 cI;H3 N"> 379,42 | 380 | '321-325 B
S /
N
=
b
8 HO | SN
= N/CHa
H
1-53 |CH, N—‘> 393,45 | 394 195-198 B
| /
O
N
~
7 N
CH,
HO l SN
pZ
N cH,
H




N H3C'OHO N 1-44 N 476,76 442,

H-CH3 1-45 N 419,71 385,

2004/ 029086 2mdN02:BRR003/ 010377
Wei ght (M+rl) 1-46 N 476,76 442, >285 A H3C ~ CIH 440 Br

>290 B Sr

>290 BHr N CIH 383 N Br

N HO I

HO |

\

30 Mar

1- CH N 440 / N 30HAaH0oxI N O

2007 WO

-67 Ex. No. Structure MlpcivEBPo@3iono3vitro
HONO HCH3 1-47

N 422,29 424, >285 B H3C 1~ 422 I( :~~ N Br
-69 -
Ex. No. Structurg Mol MS mp in vitro
Weight | (M+1)
1-54 409,45 | 410 207 B
1-55 384.83 | 385 283 B
1-56 cI;H3 N— 389,42 | 390 | 212215 A
5 [\
N
=
? "
CH,
HO N
»
N
H
1-57 42588 | 390 | 240(dec) A
CIH
N
>
N
H




N H 1-48 N 458,75 424,

N H 1-49 CH 3 N~ 364,41 365 200-204 AOf N

>285 B H3C \ '

N ClH 422

~—~

[ W | Br 360aF 2007\
/ 0ON CH3 HO N CH3 30 Mar

2007 WO WO0Q4440291355 PCT/ EP2003/ 010377 68 EX. No. Struetume200108%7 np in

vitro

CHON ON

Wi ght (M+1) 1-50 CH3 N 400, 87 365 260(dec.) B |

-70 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-58 (I:H3 355,42 356 250 B
o)
7
CH,
1-59 CI)H3 391,88 356 266-268 B
o)
7
CH,
1-60 CH3 N’} 384,46 385 ° 292 A
o) ! N
2
9 N
CH
’ HO \S H—CH,
N
H,C
1-61 CH3 N 420,92 385 268-271 A
o / ‘[\} CH
~
7 N
CH
8 HO \S/ CH,
N
H,C




CH3 HO N CH3 1-51 CH i~ 443,89 408 275-280 B 0 NCH N CH3H®aN@07 HCH3
379,42 380 321-325 B ON NOCH3 HOalN N CH3 H 1-53 CH3 393, 45

1-52 CH3 -

394 195- W6 204/m@s O N CH3 HO N N CH3 30 Mar 2007 WOrP20GA 20380357

PCT/ EP2003/ 010377 -69
=71 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-62 364,41 365 278 A
SN
_Z
1-63 CH, N 400,87 365 285 A
|
0] l CiH
N
H,C
O
H,C™
1-64 l;l"‘> 421,46 422 >285 A
_O
H,C N
=
H,C N |
Hsc/o HO | SN0
Ao
H
1-65 7"> 457,92 422 >285 A
_0
H,C N cH
e
H,C N |
0
H,C” HO | SN o
A




0

5k

I
H

No.

2

7
~N
1-

Structure Mol M5 np in vitro
ONN CH3 '"HO I

B
GVO 20048839035 H3 N- -

Wi ght (Mrl) 1-54 CH3 /30 MIANGETO, 45

~NH 1-55 CH3 N 83 385 283 B
389,42 390 212-215 A O N O RcCHP20d3/0HB7T \ \\

57 CH3 N~ 425,88 390 240(dec.) AONCH ON

Il ON ON CH3

-72 -
Ex. No. Structure Mol | MS mp in vitro
Weight | (M+1)
1-66 l\/l"> 403,44 404 280 B
0O
H,C N
7
H,C N |
O
- N
H,C HO \>
N
H
1-67 N 439,91 404 >285 B
o [
/ .
H,C N CH
Y
H,C N |
-0 N
H,C HO \>
N
H
1-68 N«> 32035 | 321 275 A
N
=
N
s |
H,C” HO | NN
_—
1-69 356,81 321 285 A
0]
H,C”




CH3 I N HOI \ ~~ N
Ex. No. Structure Mol

H 30 Mar
N Np in vitro

2007 WD 2004/ 029055 PCT/ EP20SIBMBLDRT7
Wi ght (RL+1) 1-58 CH3 --

-70
355,42 356

250 B N wWonso4/@908s CH3 HO 1-59 CH3 N~ 391, 88 356 266- 2@8TEPRGIH37D N CH3

HOIl S 1-60 CH3 N--384,46 385 292 A ON O NCH3 HOI S| CH3 NH3C N
420,92 385 268-271 A CIH ,
-73 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-70 308,32 309 218 A
F
1-71 N 344,78 309 303 B
/
N" CH
s
.
F
HO ‘ NN
=
1-72 N 324,77 | 325 | 210(dec.) B
B
N
2
.
Cl
HO | NN
=
1-73 N 369,22 | 371, | 120(dec.) B
/ ,> 369
N
o
.
Br
HO | NN
=




ON 1-61 CHeKi~~ OCH3 HO S /}-CH3 N H3C 30 Mar 2007 WO 20MMa22Es

PCT/ EP2003/ 010377

-71 Ex. No. Structure Ml

MS np in vitro
1- 62 CH3 W0236ek/02905865 278 A°. 0O N/ N H3C C H3 O HO |

Wi ght  ( Mr1)
RCTAB300GHB037- 400, 87

365 285 A CIH ONMH3C/ N H3C1~-0 HO N 1-64 N -~ 421,46 422 >285 A H3CO

NHaC N O H3C HON

-74 -

Ex. No. Structure Mol - MS mp in vitro
Weight | (M+1)
1-74 405,68 371, 246 B
369
Br
1-75 304,35 305 248 B
=
v
CH
®  HO | NN
/
1-76 7~—> 340,82 305 >290 B
N CIH
/
"
CH
* Ho | NN
/
1-77 r)n'f> 361,41 362 >285 A
N
=
v
CH,
HO | NN 0
= /“\
N~ “oH,




0 / H-kCH3 1-65 457,92 422 >285 A H3C, NCIH H3C N H3C 0 HOD Mar2007 H
-72 EXx. No. Structure
M5 npworosyiepess Wei ght (Mrl) 1-66 -m 403, 44 404 280pBr/ER2003M1d43C/ H3C
NHCOHON N H 1-67 N 439,91 404 >285 B H3C ,0 NCH H3C:

CH3 30 WMar

Mol
HO \

2007 WD 2004/ 029055 PCT/ EP2003/ 010377

tN H3C O
N H 1-68 N-~ 320,35 321 275 AN N
-75 -
Ex. No. Structure Mol MS mp in vitro
Weight | (V+1)
1-78 N 397,87 362 >285 A
)
N CiH
~
"
CH
HO | SN0
= /U\
N
H
1-79 N 379,85 344 >285 A
[ ) '
N CiH
~
CH, l N
HO \>
N
H
1-80 N 358,33 359 275 B
/)
1-81 394,79 359 >290 B




H3C1~0 HO G N 1-69 N 356,81 321 285 A N CIH N/ H3C O HO | 30 Mar 20030 Mar
2007 WD 2004/ 029055 PCT/ EP2003/ 010377 73 Ex. No. Structure Ml MS nip in
vitro \Wsvohwogawbdss 1-70 N 308,32 309 218 A \ N CIH/ NcTHPkiD3@N317 71 N--
344,78 309 303 B N CIHF HON 1.72 N 324,77 325 210(dec.) B NN O HO N
1-73 N 369,22 371, 120(dec.) B 369 N N

-76 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-82 389,46 | 390 |[198-202 B
(dec.)
1-83 342,79 307 >250 B
1-84 419,49 420 195-196 B
~
"
/\\/O NS
(\N HO NN
o P
1-85 N 455,95 420 261-262 B
| 0
N CH
~
v
/\\/O AN
(\N HO™ NN
o ~




Br HO ~N 30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -74 E3Q MAlo2007
Structure Mol MS Hpinvitro Wight (M1) 1-74 N 405,68 371, 24 BB ~ CIH
369 N NBO 2b#2/d290851- 75 N 304, 35 305 248 B N CH3 HO N PcT&pbbo3®4d3782 305
>290 B INCIHN CH3 HOI ~N 1-77 N~ 361,41 362 >285 A INN CH3 HO N
H~CH3

-77 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-86 377,45 378 186-187 B
1-87 391,48 392 235(dec.) B
1-88 [}]’> 360,42 361 203(dec.). B
)
=
1-89 N 396,88 361 >300 B
/ ’> CiH
N
: ~
AL T
@]
HO | SN
=




30 Mar
np in vitro

HO N 30 Mar

2007 WO 2004/ 029055 PCT/ EP2003/ 010377 75 Ex. No. St r3agcyar 200vbl

Wei ght (M+1) 1-78 N 397,87 362 >285 A CIH q(N---
~N O N wWobed@2bis~ 379,85 344 >285 A N CIH N CH3 HOPCI/EPMO3M@B7B0 N
358,33 359 275 B NN FF HON F 1-81 N- 394,79 359 >290 B NCHN F F

V5
N CH3 HO I

2007
-78 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-90 l}l’> 420,47 421 222-223 A
N
2
He CH, O N l
: >k /l‘k/o
H,C” O HO | SN
=
1-91 r\ll’> 350,38 351 211-212 B
N
7
v
/\/O AN
HO HO I N
=
1-92 . I\ll-’> 364,41 365 203-205 A
N
2
"
HO\/\/O HO l N
=
1-93 Nf> 348,36 349 225-226 B
N
/
.
Hac\n/o HO \N
O 7




-76 Ex. No. Structure Ml NB® Mpr2007vitro
202 B 1 (dec.) No HOI N/ 342,79
-~ 419, 49 42@ciFP208m1B77 N N HO

WD 2004/ 029055 PCT/ EP2003/ 010377
Wi ght (M+1) 1-82 N 389, 46 390 198 -
307 >250 VB0 20048@9085N C'H N OH HO N 1-84 !

| ~N 1-85 N-~ 455,95 420 261-262 B \ NCIHN ~N\~-OHO N O J 30 Mar 2007
WO 2004/ 029055 PCT/ EP2003/ 010377 -77
-79 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-94 l)l'—> 375,43 - 376 282 B
N
—
(\N N |
o
HO NN
=
1-95 411,89 376 " >300 B
@
o
1—96‘ /@[?[} 432,49 433 269(dec.) A
N N
S
1-97 N
/@fls 468,95 433 246 A
N CiH
K\N N |
O\) HO | SN
A,




invitro Wight (M1l) 1-86 N 3730 Mar X9
186-187 B N N H3CG ON-\/ HOI N CH3 / 1-87 391,48 392 235(dec.) B N
CH3 N H3EbiQod4/08005588 N- 360,42 361 203(dec.). B N N HechWer288/0M377 396, 88
361 >300 B CIH N HO I N 30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377
-78 Ex. No. Structure Mol MS np in vitro Wight (M1) 1-90 N 420,47 421

Ex. No. Structure Mol ns np

222-223 A N HC3 10 xl - 80 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-98 r)] 391,43 392 | 337(dec.) A
N
~
o v
O
HO | SN
=
OH
1-99 I>I’> 427,89 392 | 312(dec.) A
N CH
~
& ]
0]
HO | SN
=
OH
1-100 7—"> 414,47 415 232 A
N
p
B )
o}
HO N
A\
>
H
1-101 7‘} 450,93 | 415 | 286(dec.) A
. N CH
7
& v
o]
N
HO
>
N
H




H3C H3C O' | ~I

HO |

~N 1-91 N-~ 350,38 351 211-212 B N N O 39 Mar 2607/ O

1-92 N~ 364,41 365 203-205 A NN HO O ~~ HO ~ ~N 1-93 N~ 348, 36 349

225-226 BvoNoi/02dB350 a y HO O 30 Mar

2007 WO 2004/ 029@6%/EP2003/010377

PCT/ EP2003/ 010377 -79 EXx. No. Structure Mol MS nip iu vitro Wight (Ml)
1-94 N - 375,43 376 282 B NCN N OHON
-81-
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-102 N 482,97 447 .
/@E&’> 238(dec.) B
N
CiH
Z
HO SN o
I
OH
= N/lLCH3
H
1-103 ' f}l 501,04 466 257 B
SUSAAS
N\) HO l SN
o
1-104 l}l"> 424,94 389 288 B
N CH
K\N N
I
N
H, ¢~ \/l HO | NN
Z
1-105 '7"> 445,53 446 292(dec.) B
[:[ N
('\N N l
Hac/N\) HO ( SN o
& NJJ\CHB
H
1-106 "/"'> 481,99 446 280(dec.) B
N CIH
(\N N |
Hac/N\) HO l SN 9
A




1-95 N CIH 411,89 376 >300 B

A NNN OHONOI H

H3 1-97 / 468,95 433 246 A

"N NN of HON 1-96 N 432, 49 ABRa2BH7dec. )

\ NCHN~ N OHON

A1l HAGKB 286/dyar552007 WO 2004/ 029055 PCT/ EP2003/ 0103 PCT/EPE@3M8x037NO.
Structure Mol M5 np in vitro Wight (M1l) 1-98 N 391,43 392 337(dec.) A N
e-N' NQI HON OH
-82.
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-107 N
/"> 427,51 428 207 A
N
(\N NA/ |
Hac/N\) Ho N
>
N
H
1-108 N
/"> 463,97 | 428 >300 B
N CH
(\N N |
HSC/N\) HO N
>
N
H
1-109 r}l——-> 416,49 | 416 A
N
-
1o HO SN
>’E| | =
H,C
1-110 r}1~—> 438,92 | 403 | 231(dec) B
N CIH
Hy,C =
N N |
HO
N
H
1-111 7—3 389,46 | 390 204 B
o/ﬁ N
@ 3
v
HO | SN
Z




\
414,47 415 232 A /A™M\ I A\ NN OHON \\ lo~ NH 1-101 - 450,93
415 286( d&0.2004M29085CI H N N QJ N HO \ > H 30 Mar 200PCTMR2@00403029055
PCT/ EP2003/ 010377 -81 Ex. No. Structure Mol MS np in vitro Wight (M-1)
|-102 7) 482,97 447 238(dec.) B CH

1-99 N 427,89 392 312(dec.) A\ NCH ON/ N~tl HOI ~N 30Mad20000 N-
N I\
N

-83 .-
Ex. No. Structure Mol MS mp in vitro
Weight | (M-+1)

1-112 425,92 390 242 B
o/ﬁ
L

1-113 446,51 447 245 B

1-114 482,97 447 |- 260 B

1-115 428,50 429 219 B

1-116 324,77 325 226 B

—




r N/ NIYI HONO OH/ HCH3 1-103 | 501,04 466 257 B N GoHva 20070 N
1-104 ~- 424,94 389 288 B NCIH N H3C-N HO | ~ N 1-105 N~ 445,53 446
292(dec. )wB 200/2908sN H,C NJ HON O N I'CH3 1-106 481, 9¢c4A®2@30(wer.) B N
L~-NrNl NHCNv J HONtl HCH 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 010377 -82 Ex. No. Structure Mol M5 np in vitro Weight (Ml)

1-107 427,51 428 207 A -84 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)

1-117 361,23 326 280(dec.) B
Cl

1-118 405,68 371, 233 B

369

Br

1-119 304,35 305 224 B
H,C

1-120 340,82 305 >330 B
H,C




H3CNv HON \> N H 1-108 % 463,97 428 >300 B \ Ns0QUhtr 2007N N
HOI I \ N \> N H 1-109 N~ 416,49 416 AN OHOI I N NH
oWl 24332935403 231(dec.) B N CH H3C-N N HQJ RCTH®2003%010377 NI
389,46 390 204 B N
-85-
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-121 358,33 359 264 C
F
1-122 N 394,79 359 321 B
[ )
N CH
F Z
"
F
HO NN
=
1-123 402,89 367 >300 B
CIH
)
=
1-124 |. N 306,33 307 302-303 B
HO / >
N
_
"
HO SN
=

H



N NHOI ~N 30 Mar

Structure Mol

M5 np in vitro

Wi ght  ( M+1)

2007 WO 2004/ 029055 PCT/ EP2003/ 010377
-112 ~ 425,92 390 242 B N |

- 88 Er 2047.

N

ClH N N H€ol2oi/kods33 ~ N -446,51 447 245 B O 1 N ON HOpHNT@P2043/01BH3 1- 114
-\ 482,97 447 260 B NCIHN HONO HCH 1-115 N~ 428,50 429 219 B N N

NHON N H 1-116 /-

324,77 325 226 B

- 86 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-125 r>1~> 342,79 | 307 >300 A
HO N~ CH
=
.
HO | SN
/
1-126 cl;Hs 320,35 | 321 199 B
0]
1-127 | CH, N—> 356,81 321 >300 B
N
1-128 . N 399,84 | 364 >300 A
o / CH '
HzN/\n/ N
0 =
.
HO l SN
=




N d N HO N 30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -34MEx200Y0.
Structure Mol Ms nmp in vitro Wight (M1l) 1-117 N 361,23 326 280(dec.) B
N CIH O wO02bb4l02858 N 405,68 371, 233 B ~ CIH 369 N Brche#e»os/otid741- 119 N
304,35 305 224 B | NH3 CNI HO 01~ 1-120 N 340,82 305 >330 B N CIH H3C
N HO N 30 Mar 2007 WD 2004/029055 PCT/ EP2003/010377 -85 Ex. No. Structure

Mel MS np in vitro - 87 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-129 405,68 | 371, >330 B
Br 369
1-130 N’> 361,23 | 326 >330 B
c N~ CH
Z
v
HO l N
/
1-131 N"> 304,35 | 305 212 B
H.C
1-132 N"> 340,82 | 305 >290 B
, / CIH
H,C \ :
=
v
HO | SN
/




Wi ght (Mrl) 1-121 N~ 358, 33 359 264 C

359 321 B /,

INF N F HO I

NCIHF F HOIN 1-123 402,89 367 >300 B 1~ CTH N//
I N 1-124wb26043260533 307 302-303 B HO |

N 1- 1230 Mar 38%, 79
N/ HO

N I/ N HO N 30pwreErP2€3/6103VW0D

2004/ 029055 PCT/ EP2003/ 010377 EXx. No. Structure Mol Ms np in vitro Weight
(MF1l) 1-125 N 342,79 307 >300 A HON CH N HO. N /
- 8% -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-133 N 346,39 347 >300 B
)
N
=
"
) X
N
H
1-134 290,33 291 202 B
1-135 326,79 201 260(dec.) B
1-136 N 304,35 305 217-219 ’ B
»
N
_
v
HO | SN
= CH,




1-126 CH N 320,35 321 199 B O IN N HO N 1-127 CH3 N 356, 81 3®Ma32®m7B O N
CHN HOI N i 1-128 N 399,84 364 >300 A /O,) CCHHZN x NO HOIl N 30
Mar 2007 wo@o@00Q4d5829055 PCT/ EP2003/ 010377 -87 Ex. No. pBwmredanersibl NS np
invitro Wight (M1) 1-129 N 405,68 371, >330 B Br NOH 369 NI HOI| ~N
1-130 N- 361,23 326 >330 B O N CIH N HO| ~N 1-131 N~ 304,35 305 212 B

-89 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-137 N«—> 340,82 | 305 >300 B
N~ CH
1-138 N ‘ " 383,84 | 348 327 A
/ ’> CH
N
P
.
HO | SN j\
= N cH, |
1-139 319,37 | 320 | 232-237 A
1-140 7-*> 347,42 | 348 197 B
N
2
.
HO [\N
= u/\/CH3




H3C N N HO N 1-132 N 340,82 305 >290 B HC CHN N HO |
2004/ 029055 PCT/ EP2003/ 010377
Wi ght  ( Myd)20ds28BsN 346, 39 347 >300 B

304, 35 305 217-219 B

rN N

-88 Ex. No. Structure Ml

N 30D War260007 WO
M5 np in vitro

fN NHO O N HpCiraP3¢h3M8t03290, 33
291 202 B 'cxix HO N 1-135 N 326,79 291 260(dec.) B C CIH N HO N 1-136 N~

-90 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-141 N 29131 | 292 | 233-235 B
[ )
N
—
.
N
HO l \j
—
N
1-142 N 327,78 | 202 | 217-222 | B
)
sed
N’l
HO IN-j
N/
1-143 N 279.30 | 280 192 B
[ )
N
—
.
HO \O/
1-144 N 315,76 | 280 300 B
/ > CiH
N
~
.
O
HO \ /




HO N CH3 30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -89 E3Q MAlo2007
Structure Mol MsS np in vitro Wight (M1l) 1-137 N 340,82 305 >300 B N CIH
N HO | | WoGhiB/02805538 - 383,84 348 327 A CTH\ N N Hecrhro»oBw@E37 1 H
1-139 N 319,37 320 232-237 AN NHON '5 - NCH H 1-140 N-~ 347,42 348
197 B 14 NHO Il -IN

_91_
Ex. No. Structure Mol MS mp in vitro
Weight | (V+1)
1-145 ' N_,> 279,30 | 280 155-156 B
N
L
v
HO =
0
T
1-146 N——-> 29537 | 296 193 A
N
/
v
S
HO \ /
1-147 N 331,83 | 296 >300 A
N CIH
=
.
S
HO \ /
1-148 N’> 20537 | 206 | 182183 | B
N
~
.
/
HO S
o




N,, ,/CH3 H 30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -3OME&x2047.
Structure Mol Ms np in vitro Wight (M4-1) 1-141 N~ 291,31 292 233-235 B
JN /N N,wo 2bid/os9055- 142 N~ 327,78 292 217-222 B N Cl H BHOI/ER2008/01d3t77 NJ
1-143 N 279,30 280 192 BIN NHO O 41 1-144 N 315,76 280 >300 B CIH N
/ N

-92 .

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)

1-149 Nf’> 331,83 296 >300 A
N CIH
2
"
HO = S
——
1-150 N———> 278,32 279 247 B
N
—
N
|
HO N
1-151 278,32 279 247-249 A
1-152 280,29 281 148 B




HO O 1~ 30 War
Structure Mol

2007 WO 2004/ 029055 PCT/ EP2003/ 010377

MS mp in vitro Weight (Mrl) 1-145 N-~ 279,30 280 155-156 B

I N1/ NvBQ&/@293537 296 193 A 1-146 NN HO S

-91 B30 Mar 2007
[ 1-1#¢ThPr28301B37 296

>300 A NCHI C'lzz~ NHO S 1-148 N - 295,37 296 182-183 B IN N HO S 30
Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -92
-93.
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-153 [\}1’-> 316,75 281 245(dec.) B
N CIH
~
"
HO O\N
Ly
1-154 N 296,35 297 208-210 A
)
N
~—
"
HO \ S
1
1-155 332,81 297 > 300 B
N
[}
N CIH
~
"
W
1-156 AN 324,41 325 222 A
/)
N
=
"
S
HO | )—cH,
N
H,C




Ex. No. Structure Ml
A NCH/ /
278, 32 2 A024i04 24835 A
30 Mar

np in vitro Wight (Mt1) 1-153 - 316,75 281 245(dec.) B N CIH N HO OMWN
-94 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-157 N 365,83 330 >300 B
)
N CiH
—
v
N
HO \>
- N
pon H ‘
1-158 N 330,60 | 330 | 190(dec.) B
[ )
N
~
v
: Cl
HO
Cl
Cl
1-159 N 330,35 331 >300 A
/)
N
.
N
HO \>
N
H
1-160 N 366,81 331 247(dec.) B
/)
X N CIH
= /
N N I
N
HO \>
N
H

M5 mp

invitro

N HO S 1-150 N 278,32 279 247 B N

Wi ght (Mrl) 1-149 N 330183 295 >300

HO o0 1-151 N‘-~

\' ~N N HO NH 1-152 N 280,29 281 1#8TBP20d30%037%410 N N

2007 WD 2004/ 029055 PCT/ EP2003/ 010377

-93 Ex. No. Structure Mt M




1-154 N~-296,35 297 208-210 A N N HO N 1-155 332,81 297 > 3%0VE 2007 N Cl H
/ / NHO3 NJ 1-156 N- 324,41 325 222 A N/ HOC S // CH3 N H3C 30 Mar
2007 WD WROQ4OR9B55 PCT/ EP2003/ 010377 -94 Ex. No. StrmctrmpeoodbiosvB nmp in
vitro Weight (Ml) 1-157 N-~ 365,83 330 >300 B \ ' NCHNHOI \ M>

-95-
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-161 r\/J"> 362,39 363 >300 B
7 )
2 o
H,c” N7 N |
HO I\N 0
_ NJLCH3
H
1-162 399,84 | 400 >300 B
Cl
B
=
1-163 419,49 | 420 200 B
)
pZ
1-164 N’—> 291,31 292 230 B
] ~ N~ ' .
N = =
"
HO l N
/
1-165 N'—> 291,31 292 250 B
NI X N
S =
.
HO ( NN
/




N H 1-158 N 330,60 330 190(dec.) B\ N N N C

331 >300 A N N N HO N\ >

HO N>
Structure Ml

M5 nmp in vitro

HO C

C 30 N1592007330, 35
N H 1-160 N-~ 366,81 331 247(dec.) BNCH NN
N wél 280/d¥brss2007 WO 2004/ 029055 PCT/ EP2003/ 0103 PET/EPIG3Ex037NO.
Wi ght (M+1) 1-161 - 362, 39 363 >300 B

-96 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-166 N 289,34 290 130-139 C
/)
N
=
v
HO
1-167 N 33434 | 335 276 D
[ )
N
2
"
NO,
HO
1-168 N 334,34 335 240-248 D
[ )
N
~
v
HO
NO2
1-169 N 319,37 320 212-214 D
[
N
/
.
HO
CH
O/




1~ N H3C NN 'HO I

~N O |

H' CH3 399, 84 400 >300 B 1-162 &NN¥'MaCR@7HO |
N 1-164 N~ 291, 31 292

~N 1-163 Nn 419,49 420 200 B N MexO N MW"

230 B N WoH@40290851- 165 N~ 291,31 292 250 B N IN N / POTIEPR043BD03NAS
WD 2004/ 029055 PCT/ EP2003/ 010377

0 HO ' |

-96 Ex. No. Structure M

2007

M5 nmp in vitro

Wei ght (Mr1l) 1-166 N 289,34 290 130-139 C IN
-97-
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-170 N 305,34 306 252-256 D
[ )
N
/
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vitro Wawvghod(oebdsy 1- 209 N-~ 482,97 447 >260 B N HCl NRcrhipeidsloidd7d QI
N~-Me H 1-210 7-) 464,96 429 >300 A NINNHCO OHHON OH/ NH30 Mir
2007 WD 2004/ 029055 PCT/ EP2003/010377 - 107- Exanple 2-1:

N- (2, 3-Di hydroi m dazo[ 1, 2-c] qui nazolin- ?O¥| ) ni coti nam de

Example 2-1:
N-(2,3-Dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide

(1)  2-(4,5-Dihydro-IH-imidazol-2-yl)aniline
2 1
CC v — O3
NH, NH,
2-Aminobenzonitrile (9.00 g, 76.2 mmol) was added at 0°C to ethylenediamine
(25.5 ml, 381 mmol) in small portions with stirring. After phosphorus pentasulfide
(200 mg, 0.900 mmol) was added, the mixture was stirred at 100°C overnight. After
cooling to 0°C, the reaction was diluted with water. The resulting white precipitate
10 was collected by filtration, washed with water and diethyl ether, and dried under
reduced pressure to give 2-(4,5-dihydro-1H-imidazol-2-yl)aniline (10.0g, 81%
yield). |

(2)  2,3-Dihydroimidazo[1,2-c]quinazolin-5-ylamine hydrobromide
15

N N
©jl/[\> Br- [ ——> BrH
Ho v Yy, [ :[ N
'.‘) NH2 N/)\

NH,

To a suspension of 2-(4,5-dihydro-1H-imidazol-2-yl)aniline (5.00 g, 31.0 mmol) in
85% methanol (60 ml) at 0°C was added cyanogen bromide (3.61 g, 34.1 mmol) by

20 portions. This mixture was stirred at room température overnight. After the mixture
was concentrated under reduced pressure, the resulting precipitate was collected by
filtration. This pale green solid was washed with water, methanol and diethyl ether
successively, and dried under reduced pressure to give 2,3-dihydroimidazo[1,2-
c]quinazolin-5-ylamine hydrobromide (4.94 g, 60% yield).

25



(1) 2-(4,5-D hydro-]Himdazol-2-yl)aniline ij alo~ + H N~~Ns2val 2607H NHz

NHz 5 2- Ani nobenzonitrile (9.00 g, 76.2 mmpl) was added at 0Cto

et hyl enedvermew29¢s85. 5 m, 381 mMmmol) in small portions wcilEpsdsonong. After

phosphorus pentasulfide (200 ng, 0.900 nmol) was added, the m xture was

stirred at 100C overnight. After cooling to OC, the reaction was diluted

with water. The resulting white precipitate 10 was collected by filtration,

washed with water and diethyl ether, and 1§8i-ed under reduced pressure to

give 2-(4,5-dihydro-| Himdazol-2-yl)aniline (10.0 g, 81% vyield). (2)

2, 3-Di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl am ne hydrobromde 15 NN Br BrH

\ H+ \N I N GNH NV(23-Ditigdrolidazel pefainagolaf-5-yl)nicotinamide

2-(4,5-di hydro-1 Himdazol-2-yl)aniline (5.00 g, 31.0 nnnol) in 85%

met hanol (60 nl) at OC was added cyanogen brom de (& g, 34.1 mml) by 20

portions. This mxture was stirred at roomte overnight. After the

m xture was concentrated under reduced press thejresulting precipitate
i N{“L“iv shed with water,

un

was collected by filtrafNropn. This pale green

met hanol and di et hy 2 sBotessi ¢#l y, and dri ed reduced pressure
to give 2,3-di hydrg azil, 2- c] % ppazo| i n-5-yl am om de (4.94
g, 60%vyield). 25 Ny + I\N l/

2 Z

To a suspension of 2,3-dihydroimidazo[1,2-c]quinazolin-5-ylamine hydrobromide

5 (500 mg, 1.87 mmol) and nicotinic acid (346 mg, 2.81 mmol) in N,N-dimethyl-
formamide (25 ml) at room temperature was added benzotxiazole—l-yl-oxy;txis-
pyrrolidino-phosphonium hexafluorophosphate (1.46 g, 2.81 mmol) followed by
N, N-diisopropylethylamine (1.30 ml, 7.49 mmol). The mixture was heated at 80°C
for 4 hours. After cooling to room temperature, the mixture was quenched with

10 aqueous saturated NaHCO; solution. The resulting precipitate was collected by
filtration, washed with water and diethyl ether, and dried under reduced pressure to
give N-(2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide (450 mg, 83%
yield).

15 Melting point: 238-239°C (decomposition)
A Mass spectrometry: 292
‘In vitro PI3K-f inhibitory activity: B
In vitro PI3K-~y inhibitory activity: A

20 "H-NMR (300 MHz, DMS0-d6): d 4.00 - 4.11 (2H, m), 4.11 - 4.21 (2H, m), 7.29
(1H, ddd, T=3.0, 5.3, 7.9 Hz), 7.52 (1H, dd, J = 4.9, 7.9 Hz), 7.57 - 7.66 (2H, m),
7.89 (1H, d, J = 7.9 Hz), 8.42 - 8.48 (1H, m), 8.73 (1K, dd, J = 1.9, 4.9 Hz), 9.32
(1H, d,J = 1.1 Hz), 12.36 (14, s).
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N- (2, 3-Di hydroi m dazo[ 1, 2-c] qui nazolin-5-yl)nicotinamde N NeNN 'NH
BrH OH N vwoNokw2e0ssuspensi on of PCT/EP2003/010377
2, 3-di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl am ne hydrobrom de 5 (500 ng, 1.87
mmol ) and nicotinic acid (346 ng, 2.81 mol) in N, N-dinethyl- formamde (25
m) at roomtenperature was added benzotriazole-I|-yl-oxy-tris-
pyrrolidi no- phosphoni um hexaf | uorophosphépg'( 1.46 g, 2.81 nmol) foll owed by
N, N-di i sopropyl ethylam ne (1.30 m, 7.49 nnnol). The m xture was heated at
80C for 4 hours. After cooling to roomtenperature, the m xture was
quenched w t hEd6inplppus sat urated NaHCO3 sol ution. The resulting
precipitate was col|lected by filtration, washed with water and di et hyl
ether, and driVéd3dpddroimifiseeld.2orlaginaradin & yDgioptinamide hydrochloride
N- (2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl ) nicoti nam de (450 ng, 83%
yield). 15 Melting point: 238-239C (deconposition) Mass spectronetry: 292
In vitro PI3K-(3 inhibitgry activity: B In vitroRL3K-y inhibitory
activity: A 20 1HNWR (300 WHz, ' DMSO-d6): d 4.00 4/ 4)\M1 (2H, m, 4.11 -
4.21 (2H, m, 7.29 tH dWdd, J = 3.0, 5.3, S N 7.52 (1H, dd, J = 4.9,
7.9 Hz), 7.57 - 7.8 2H, _imM, 7.89 (1H, d, 7_%Lf&),‘§“42 - 8.48 (1H,
d,NJ =NH. 1 Hz), 12.36 (111,

m, 8.73 (1H, dd, IF I, A9 Hz), 932~ (1R

s). 30 Mar 2007
o) |\N 0 I\N
P =

5
To a suspension of N-(2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide
(150 mg, 0.515 mmol) in tetrahydrofuran (4 ml) at 0°C was added a 4N solution of
hydrochloric acid in 1,4-dioxane (2 ml, 8 mmol). The mixture was stirred at room
temperature for 1 h, and concentrated under reduced pressure. Tile resulting residue
10 was triturated with diethyl ether. The resulting precipitate was collected by filtration,

washed with ethyl ether, and dried under reduced pressure to give N-(2,3-dihydro-

imidazo[1,2-c]quinazolin-5-yl)nicotinamide hydrochloride (192 mg, quantitative).

Melting point: 289°C (decomposition)
15 Mass spectrometry: 292

In vitro PI3K-B inhibitory activity: B

In vitro PI3K-y inhibitory activity: A

"H-NMR (300 MHz, DMSO-d6): & 4.18 - 4.30 (2H, m), 4.54 - 4.65 (2H, m), 7.56 -

20 7.65 (1H, m), 7.88 (1H, dd, ] = 4.9, 7.9 Hz), 7.97 - 8.10 (2H, m), 8.64 (1H, d, T =7.9
Hz), 8.80 (1H, d, T =7.9 Hz), 8.95 (1H, dd, J = 1.5, 5.3 Hz), 9.43 (1H, d, J = 1.1 Hz),
12.7 - 13.3 (1H, br).
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N- (2, 3-Di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl ) ni coti nam de hydrochloride CH
~ N NH NvOHo@/dg@sI ~N 5 To a suspension of PCT/EP2003/010377

N- (2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl )ni coti nam de (150 ng, 0.515
mmol) in tetrahydrofuran (4 m) at 0OC was added a 4N sol ution of
hydrochloric acid in 1,4-dioxane (2 nil, 8 mol). The m xture was stirred
at room tenperature for 1 h, and concentldfted under reduced pressure. The
resulting residue 10 was triturated with diethyl ether. The resulting
precipitate was collected by filtration, washed with ethyl ether, and

dried under rEguaplk pRessure to give N-(2,3-di hydro- imdazo|
1, 2-c] qui nazol i n-5-yl)ni coti nami de hydrochloride (192 ng, quantitative).
Mel ting poi nt6'(&8@@(@&@‘6Eﬁ)@é@lph@ﬁ)"’fﬂ}@“MQhﬁb@ml arabt.2yelquoazolin-5i t r o
PI3K-(3 inhibitory.activity: B In vitro PI3K-y inhibitory activity: A

"H- NVR (300 I\ﬂi?‘c%k?é&l%): S4.18 - 4.30 (2H, m, 4.54 - 4.65 (2H, m, 7.56
- 20 7.65 (1H m, 7.88 (1H, dd, J =4.9, 7.9 Hz), 7.97 - 8.10 (2H, m,
8.64 (1H, d, J =7.9 Hz), 880 (1H d, J =7.9 Hz), 8.95 (1H, dd, J = 1.5,
5.3 Hz),59. 43(1) | H, 4-@\Modplwlifi-4tylH2)nitrodczdnitrilé3. 3 (1H, br). 30 Mar 2007 WO
2004/ 029055 PCT/ EP2003/ 010377 -110 gxarrpl e 2-3:

CN
ICORN® )
+ ———
ON NO, N /@
H N™ . NO
o

A mixture of 2,4-dinitrobenzonitrile 4.20g (21.75mmol) and morpholine 5.7mlL

2

(66.0mmol) in N,N-dimethyformamide 20mL was stirred at room temperature for
20 hours. The reaction mixture was poured into water. The precipitate was collected

10 and washed with water to give the title compound 4.20g as orange solid. Yield
74.5%. |

(2)  2-Amino-4-(morpholin-4-yl)benzonitrile

L, — o

To a cooled mixture of tin(I) chloride dihydrate 12.8g (56.7mmol) in conc. HCl
40mL with ice bath was added 4-(morpholin-4-yl)-2-nitrobenzonitrile 4.20 g

15

(16.09mmol) and stirred at room temperature for 2 hours. The reaction mixture was
poured into diluted NaOH solution and extracted into ethyl acetate. The organic layer

20 was washed with water and brine, dried over MgSOy and the solvent was evaporated.
The crude product was washed with diethyl ether to give the title compound 3.13g as
off-white solid. Yield 95.0%.



6- (Acet am do) - N-[ 8- (nmor phol i n-4-yl) -2, 3-di hydroi m dazo[ 1, 2- c]3puMae26i7 n- 5-
yl]nicotinam de 5 (1) 4-(Mrpholin-4-yl)-2-nitrobenzonitrile CN + [~ JI fCN
QZN NOZ Hvd 220635 A mi xt ure of 2, 4-dinitrobenzonitril eprdraidgooddios7d5mmol )
and norpholine 5.7nL (66.Omol) in N, N-di nmet hyformam de 20nL was stirred
at roomtenperature for 20 hours. The reaction m xture was poured into

wat er. The precipitate was coll ected 10_3Tg_washed wth water to give the
title conpound 4.20g as orange solid. Yiel 74.5% (2)

2- Am no- 4- (nor phol i n-4-yl)benzonitrile CNCN rNNXZ NI NHQ Q3 2 15 To
a cooled mxture of tin(ll) chloride dihydrate 12.8g (56.7mmol) in conc.

HO 40l wi t@)i ce[bét, hr-dimsiradHedhidazokdryh dl(inorphojin}4-ghphdny meamoni tri | e
4.20 g (16.09mmol) and stirred at roomtenperature for 2 hours. The
reaction mxture was poured into diluted NaOH solution and extracted into
ethyl acetate. The organic |ayer 20 was washed with water brine, dried

over MgSOH and the solv g8 evaporated. The crude prodyct S\was washed
the+tiﬁzbe conpound—3T13g gsofT>nhite solid.
9,400 ZQO’!?SNQCT/ EP2003/ l@' -H111
2

with diethyl ether to g
N NH,

Yield 95.0% 30 Mar~200

N | 5

To a solution of 2-amino-4-(morpholin-4-yl)benzonitrile 3.65g (18.0 mmol) in

5 ethylenediamine 20mL was added phosphorus pentasulfide 4.00mg (0.018 mmol)
and stirred at 140°C for 16 hours. After cooling to room temperature, the solvent was
evaporated. The residué was washed with water and diethy! ether to give the title
compound 3.70g as off-white solid. Yield 83.5%.

10 (4 8-(Morpholin-4-yl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-amine
hydrobromide

N

foe Y

+ Br N

Q W (\)\l N//l\NHz
0

BrH

15 To a suspension of [2-(4,5-dihydro-1H-imidazol-2-y1)-5-(morpholin-4-yl)phen-
yllamine 3.60g (14.6mmol) in 2-propanol 20mL was added cyanogen bromide 2.32g
(21.9mmol) portionwise at 0°C and stirred at 100°C for 2 hours. After cooling to
room temperature, the precipitate was collected and washed with diethyl ether to give
the title compound 1.20g as yellow solid. Yield 77.5%.

20



(3) [2-(4,5-di hydro-1Himdazol-2-yl)-5-(norpholin-4-yl)phenydqMai 2607 CN N
N +-~&\H 2 HZN-\NH2 H NH N QJ N2 O To a solution of

2- am no- 4w0Orme4phedssn- 4- yl ) benzonitrile 3.65g (18.0 nmol PCIrEP2&93/010377

et hyl enedi am ne 20nL was added phosphorus pentasul fide 4.00ng (0.018 mmmol)
and stirred at 140C for 16 hours. After cooling to roomtenperature, the
sol vent was evaporated. The residue was washed wth water and di et hyl
ether to give the title conpound 3.70g -dd20ff-white solid. Yield 83.5% 10
(4) 8-(Morpholin-4-yl)-2,3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-am ne
hydrobromde NMN 2 + B--~J~ Ovr J CNNNH2 OBrH 15 To a suspension of
[ 2- (4, 5-di hyd(r52 | H6 i Abstaatioyndcotinlc &id nor phol i n- 4-yl ) phen- yl]am ne 3. 609
(14.6mmol) in propanol 20nL was added cyanogen brom de 2.32g (21.9mmmvl)
portionwi se at OC and stirred at 100C for 2 hour
tenperature, the prectpitate was coll ected anaO

give the title conp 20g as/;i[)tll SO|I

A mixture of 6-aminonicotinic acid 5.00g (36.5mmol) and acetic anhydride 3.80mL
(40.2mmol) in pyridine 30mL was stirred at 140°C for 24 hours. To the reaction
5 mixture was added ethyl acetate and acidified with diluted HCI solution to pH 2. The

After cooling to room

'\)gvit di ethyl ether to
| d77. 5% 20 30 Mar 2007
=

Me

Yi

N
H

organic layer was washed with water and brine, dried over MgSOQy, filtrated and the
solvent was evaporated. The residue was washed with diisopropyl ether to give the

title compound 1.70g as off-white solid. Yield 26%.

10 (6) 6-(Acetamido)-N-[8-(morpholin-4-y1)-2,3-dihydroimidazo[1,2-

ok
B Ao o,

Q. HBr

c]quinazolin-5-yl]nicotinamide

To a mixture of 8-(morpholin-4-yl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-amine
hydrobromide 105.7mg (0.30mmol), 6-(acetamido)nicotinic acid 81.1mg (0.45mmol)
15 and N,N-diisopropylethylamine 0.26mL (1.50mmol) in N,N-dimethylformamide
2mlL  was added PyBOP((1H-1,2,3-benzotriazol-1-yloxy)(tripyrrolidin-1-yl)-
phosphonium hexafluorophosphate) 234.2mg (0.45mmol) and stirred at 90°C for 16
hours. After cooling to room temperature, saturated NaHCO; solution was added.
The precipitate was collected and washed with water, methanol, and diethyl ether to

20 give the title compound 41.1mg as yellow solid. Yield 31.6%.

Melting point: 228°C
Mass spectrometry: 434



WO 2004/ 029055 PCT/ EP2003/ 010377 -112 (5) 6-(Acetam do) ni cot3omar 2607d O O
OOHONO HOIrN+ M OM HMe NHZ A mixture of 6-am nonicotinic acid
5. 00y (36wbrmmilopo@nd acetic anhydride 3.80nmL (40. 2nmol pcirEppyosiodisne 30
was stirred at 140C for 24 hours. To the reaction 5 m xture was added
ethyl acetate and acidified with diluted HO solution to pH 2. The organic
| ayer was washed with water and brine, d\r}vgd over MgSM4, filtrated and the
sol vent was evaporated. The residue was” hed with diisopropyl ether to
give the title conmpound 1.70g as off-white solid. Yield 26% 10 (6)

6- (Acet am do) - N-[ 8- (nor phol i n-4-yl) -2, 3-di hydroi m dazo[ 1, 2-

c] qui nazol i n-In-wird RIEOPImidbitaly aciZith N\ | N~-NH N O 0,-) O ~N O ~N N~NHz
+ HO~-NON'kj M 0" ) Hr HMe HTo a mxture of

8- (mor phol i n-1a-wirg PIBIY @ity pe a2 &Y 1, 2- c] qui nazol i n- 5- ani ne

hydr obr om de 105. 7ng (0. 30mmol ), 6-(acetam do)nicotinic acid 81.1ng
(0.45mmol) 15 and N, N-dii sopropyl ethylam ne 0.26nL (1. SOmvol) in

NN-di et hy| f opraRA@08MHz, YABSOAHRS: 3.22-
PyBOP((1H 1, 2, 3- beggotrl azol - gﬂﬁ XY) tr3|3r9y(rnﬁg d? 34 (S 3?} 38%3 H)m um

hexaf | udr ophc(srth) ©)77284s 2HY 7((611 @tﬁ»ﬁf@J §.0%40d 131)] 8. BﬁdrnaltH)%@Sf(bf s 1H) Toa(0 s.
After cooli ng(stlﬁ)roomterrperature, saturated NaHCO3 sol uti on was added.

Example 2-4:
6-(Acetamido)-N—[8-(morpholin—4—y1)-2,3-dihydroimidazo[1,2-c] quinazolin-5-
10 yl]nicotinamide hydrochloride

To a mixture of 6-(acetamido)-N-[8-(morpholin-4-yl)-2,3-dihydroimidazo[1,2-c]-
quinazolin-5-yl]nicotinamide (Example 2-3) 20.0mg (0.046mmol) in 1,4-dioxane
1.5mL was added 4N HCl in 1,4-dioxane 0.5mL and stirred at room temperature for
15 = 40 minutes. The precipitate was collected and washed with diethyl ether to give the

el

title compound 17.0mg as yellow solid. Yield 78%.

Melting point: 237°C
Mass spectrometry: 434

20 In vitro PI3K-f inhibitory activity: B
In vitro PI3K~y inhibitory activity: A

H-NMR (500MHz, DMSO-de) 8: 3.41-3.76 (m 7H), 3.86 (m 2H), 4.10 (m 2H), 7.20

(m 1H), 7.39 (m 1H), 8.19 (m 1H), 8.45 (m 1H), 9.09 (br s 1H), 10.86 (s 1H)
25



The precipitate was coll ected and washed with water, nethanol30 Mad2ai7et hyl
ether to 20 give the title conpound 41. 1ng as yellow solid. Yield 31.6%
Mel ti ng pwonbo4/@2BE Mass spectronetry: 434 30 Mar 2007 pCWBP2@041@329055
PCT/ EP2003/ 010377 -113 In vitro PI3K-(3 inhibitory activity: C In vitro
PI3K-y inhibitory activity: A HNWR (500Miz, DM5SO-d6) S: 3.22-3.30 (m4H),
3.74 (s 311), 3.86 (m2H), 3.97 5 (m2|—|),46.77 (br s 1H, 7.60 (mIM 8.07
(m1H, 8.32 (m1H), 8.95 (br s 1H), 10.80% (s 1H Exanple 2-4:

6- (Acet am do) - N-[ 8- (nor phol i n-4-yl) -2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n- 5-
10 yl ] nicotinam de hydrochloride NHOd DrN~~ N "NH r'NNNHpJ Q OI
N O owo@mml&%@ve H To a mixture of

T T e

1, 4-di oxane 1.5nL wasNaegjed AN HCO in 1,4-dioxane 0.5nL and stirred at
N

room t enper at ur e ffr JI
‘ HO N/)\NH

o7y N
=

A suspension of N-(8-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotin-
5 amide (example 2-22) 3.50g (10.9mmol) and sodium sulfide 4.25g (54.5mmol) in 1-
methyl-2-pyrrolidinone 10mL was heated to 160°C for 4 hours (LC-MS indicated
complete consumption of the starting matrial).- The mixture was cooled to room
temperature and volatile sideproducts were evaporatéd. The mixture was partitioned
between chloroform and 0.5N NaOH solution. The aqueous layer was neutralized
10 and the formed precipitate was collected to give the title compound 2.34g as off-

white solid. Yield 69.9%. |

Melting point: 289°C
Mass spectrometry: 308

15 In vitro PI3K- inhibitory activity: C
In vitro PI3K-y inhibitory activity: B

H-NMR (500MHz, DMSO-dg) 5: 4.01(m 2H), 4.15(m 2H), 6.75(dd 1H J=8Hz, 2Hz),
6.91(s 1H), 7.52(dd 1H J=8Hz, 5Hz), 7.75(d 1H J=8Hz), 8.44(d 1H J=8Hz), 8.73(dd
20 1H J=5Hz, 2Hz), 9.31(s 1H), 10.61(br s 1H), 12.24(br s 1H)

Example 2-6:
N-{8-[2-(1-pyrrolyl)ethoxy]-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl} nicotinamide



15 40 mnutes. The precipitate was coll ected and washed w t h 30 ®Mah3007et her
to give the title conmpound 17.0ng as yellow solid. Yield 78% Melting
poi nt: 23¥020Marsosspectronetry: 434 20 In vitro Pl 3K-(3pcmhprbecsoros77
activity: B In vitro PI3K-y inhibitory activity: A HNW (500MHz, DMSO d6)
8: 3.41-3.76 (m711), 3.86 (m2H), 4.10 (m2H), 7.20 (m1H), 7.39 (m 111),
8.19 (m111), 8.45 (m1H), 9.09 (br s 1H), 10.86 (s 111) 25 30 Mar 2007 WO
2004/ 029055 PCT/ EP2003/ 010377 -114 Examplg-2-5:
N ( 8- Hydr oxy- 2, 3-di hydroi m dazo[ 1, 2-c] qui nazol in-5-yl)nicotinamde NN ~
HOM'NH O | "~ N A suspension of
N- ( 8- met hoxy- 2, 3- di hydroi m dazo[ 1, 2-c] qui nazo,Ll -5-y| )nicotin- 5 am de
(exampl e 2-22) 3.50g (10.9mmol ) and sodi um suj e 4.25g (54.5mol) in 1-
met hyl - 2- pyrrol i di none 101 ggf?heated 6OC) or 4 hours (LC- M indicated
a
I

conpl ete consunption of the ing ma
room tenperature and vol ati eproduck Er enevaporated. The m xture
was partitioned between chloroformand 0.5N NaQd solution. The agueous

| ayer was neutralized 10 and the fornmed precipofatg wa$ col l ected to give
the title conpound 2.34g as off- white solid. Yiel@ 6919% Mlting point:
289C

The suspension of N-(8-Hydroxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotin-
amide (example 2-1) 70.0mg (0.23mmol), N-(2-bromoethyl)pyrrole 47.6mg
(0.27mmol) and potassium carbonate 126mg (0.9 1mmol) in N,N-dimethylformamide

5 5SmL was heated in a sealed tube to 120°C for 3 hours. The reaction mixture was
coﬁcentrated and partitioned between dichloromethane and water. The organic layer
was washed with 0.1N NaOH solution and brine, dried over Na;S0O4 and the solvent
was evaporated to give the title compound 49.0mg as off-white solid. Yield 54%.

10 Melting point: 209°C
Mass spectrometry: 401
In vitro PI3K-f inhibitory activity: B
In vitro PI3K—y inhibitory activity: B

15 H-NMR (500MHz, DMSO-ds) 8: 4.00(m 2H), 4.12(m 2H), 4.30(s 4H), 6.00(m 2H),
6.84(m 2H), 6.85(dd 1H J=6Hz, 2Hz), 7.27(d 1H J=2Hz), 7.52(dd 1H J=6Hz), 7.76(d
1H J=8Hz), 8.44(dd 1H J=8Hz, 2Hz), 8.72(dd 1H J=5Hz, 2Hz), 9.31(s 1H), 12.32(s
1H) -

20 In a similar method according to the Example 2-1 to 2-6 above, the compounds in

Example 2-7 to 2-368 were synthesized.



Mass spectronetry: 308 15 In vitro PI3K-(3 inhibitory activit30M&r 2007 vitro
Pl 3K-y inhibitory activity: B H NWVR (500vHz, DVBO d6) 5:4.01(m 2H), 4.15(m
2H), 6. 75y0codk2d96s8Hz, 2Hz), 6.91(s iH), 7.52(dd 1H J=8dHz/EP20dB)10377 75(d i H
J=8Hz), 8.44(d 1H J=8Hz), 8.73(dd 20 iH J=5Hz, 2Hz), 9.31(s 1H), 10.61(br
s 1H), 12.24(br s 1H) Exanple 2-6: N

{8-[2-(1-pyrrolyl)ethoxy]-2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl } ni coti na
m de 30 Mar 2007 WD 2004/029055 PCT/ EP2Q@8~010377 - 115 N~ 1/ I ON \
N\ NNH Ol ~N The suspensi on of

N- ( 8- Hydr oxy- 2, 3-di hydr oi m dazo[ 1, 2-c] qui nazol i n-5-yl ) ni cotin- am de
(exanpl e 2- 1)Tzl91e (0.23mmol ), N-(2-bronoethyl)pyrrole 47.6ng (0.27nmol)
and potassiu nate 126nmg (0.9 mml) in NN-di nmethyl formam de 5 5m was

heated in.a sealed tube to 120C for 3 hours. The reaction m xture was
concentrated and partitioned between dichloronethane and water. The arganic

| ayer was vvasgi;ec with O0.1N Mafddueol ution and|briwe, gased qyehcNg2 r‘and

t he sol vent |was evapor at ed to give the title|conpoynd 49..Ongy as cff- tie

solid. Yield[54%| 10 Melting poi IN_,§09L VBSS$ Spectronetiy: 401 fn SuRage
2

Pl 3K- (3 inhibitorly activity: B tro Pl 3K{y inhilbitory activitly: B 15
00 , 4.12(m|2H), 4.30(s {4H), 6.Q0(m 211),

H NVR (500MHz, DYSO- d6) 8:

27 K\N N)\NH
O\/I 0 | NN
| =

2 .
2-8 l/\N N NH 412,88 377 283 A
o
. o) | SN
. =
‘ N
J@g>
N CH

376,42 377 243 B

29 468,95 433 249 B

2-10 @ N” “NH 41546 | 416 | 250(dec) B

O




6.84(m 2H), 6.85(dd 1H J=6Hz, 2Hz), 7.27(d 1H J=2Hz), 7.52(ddB0Mad2triz),
7.76(d 1H J=BHz), 8.44(dd 1H J=8Hz, 2Hz), 8.72(dd 111 J=5Hz, 2Hz), 9.31(s
1H), 12. 3020041080580 In a siml|ar nmethod according to treTEPasmploen327 1 to
2-6 above, the conpounds in Exanple 2-7 to 2-368 were synthesized. 30 Mar
2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -116 Table 2 Ex. in vitro No.
Structure MWMASS np / C P13K_ ammma N-%l,?d\l/ 2-7 ~NH 376,42 377 243 B ON
ClH &NI 2 -8 N INH 412,88 377 283 A AJ~ "~N CIH 2-9 _N N H 468,95 433

249 B Oa-,Zz~ ACH3 NN 2-10 N NH 415,46 416 250(dec.) B 0 Ol ~ N
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamimna
N
[ CH

2\
211 (\N N™ "NH 451,92 | 416 294(dec.) A

YOy
.

212 I/\N N~ SNH CH 39045 | .391 199(dec.) B

s

%k
2-13 (\ N N NH 390,45 391 209 A

2-14 (\ N N “NH 42691 | 391 267(dec.) A

2-15 \) 432,49 433 227 B
Q0.
, O;\Q 0
/”\CHS




/[ N> H 30 Mar

416 294( dw0.2p04A2903sN 0 \ >

2007 WD 2004/ 029055 PCT/ EP2003/ 010377
No. Structure MWMASS flip / C PI 3K-

-117 )30 Man2007t r o
amma N-~ ~N CH 2_11 N N NH 451, 92

N H N~ N 390,45 .391 199( dearp203/08377 ; 1~NH

2-12 N CH61-"~-ZN Q) ON ~ ~ 2-13 co N NH 390,45 391 209 Al ~-N/ CH3 CIH
Nl 2-14 N N NH 426,91 391 267(dec.) A
-118 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[
N
A
2-16 (\N N™  NH 41050 | 411 233(dec.) B
o s
0 | )—cH
N
H,C
=
J@g>
N
CH
A
217 O N™ “NH 44696 | 411 | 255(dec) A
O .
0 S/ CH,
N
H,C
N
[
N
A
218 (\N' N” NH 40748 | 408 232 B
o
T H)—on
Ho NN
N
/ N cH
N
/)\
2-19 O\J N NH 410,91 376 >300 B
o) SN
=




OOa,--NCH3 N 2-15 jI

WO 2004/ 029055 PCT/ EP2003/ 010377 -
np / C PI8&20@wmrassN~ & Nf'~ N 2-16 NH 410,50 411 233(decT)epB0301@77/ CH3 N

118 Ex.

invitro

N NH O 432,49 433 227 B Q) ( \ ACH3302anz0072007

No. Structure MN MASS

HBC Nf NCIH 2 17 N N NH 446,96 411 255(dec.) A . OS Ol >CH3 H3CN
-119 -
Ex. in vitro
No. Structure MW MASS mp /°C PIBK-
gamma
N
)
N .
/)\
2-20 (l) N NH 321,34 322 281(dec.) B
CH
3 o} l NN
/
N
/)
N cH
/)\
2-21 CI) N NH 357,80 322 292(dec.) B
CH
3 o) l NN
Z
"/"> CiH
N
Py
222 | Q N" "NH 41485 | 379 |198205(dec)| B
CH
3 0 | NN o)
= NJ\CH3
H
N
[ )
N
/)\
2-23 Cl) N NH 336,36 337 279-282 A
CH
8 o) | NN
NH,




N~ N 2-18 N NH 407,48 408 232 B O3 OCH3 H3CNN NCH 3MmarzZodd N NH

410,91 376 >300 B 0 N 30 Mar

2007 WD 2004/ 029055 PCT/ EP2003/ 010377

-119

Ex. No. SwvouodswumnessW MASS np / C hPI3K- amma N~ N 2- POT@Pbid3B203784 322

281(dec.)

CIH N N NH 414,85 379 198-205(dec.) B

B CH3 0 N NNOCHZ2-21 ON NH 357,80 322 292(dec.) B CH3 ON

-120-
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
/
N CIH
)\
2-24 Cl) N NH 372,82 | 337 273(dec.) A
CH
3 o) | SN
S
NH,
N
[ )
N
/)\
225 ? N NH 36038 | 361 186 A
CH3 N
0 >
N
H
I
CHH
N
A
2-26 CI) N NH 396,84 | 361 233 A
CH3 N
0 >
N
H
N
[ )
N
?I\
2-27 H,C N NH 305,34 306 207 A
o) | NN
=




2-22 CH3 ONO H-CH3 N)
2007 WD 2004/ 029055 PCT/ EP2003/ 010377

30 Mar

N 2-23 ON NH 336, 36 337 279-282 30 MaHXWT N NH2

-120 Ex.

invitro

No.

Struct ur evooMABE)sEp / C PI3K- amma N CIH 2-Z4 O N NH B¢2/EP20038703273( dea)

A CH3 OaNH2 N~ N

ClH 2.26 ON NH 396,84 361 233 A

~ 2-25 ON NH 360,38 361 186 A CH3 O\ \~ N H ~~

-121 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
/ CiH
N
4&
2-28 H3C N NH 341,80 306 315 A
O | NN
/
N
)
N
/)\
2-29 | HsC N NH 34438 | 345 190 A
N
° >
N
H
N
[\
N CIH
/)\
230 | HiC N NH 380,84 | 345 295 B
N
° »
N
H
)
N
231 H,C N/,)\NH 310,38 311 182 B
S
0) \ /




CH3 O >

N H N\ r

WO 2004/ 029055 PCT/ EP2003/ 010377 -
/| C PM88B20awore0ssN~ CIH N 2-28 H3C N NH 341, 80 306 3pbTAP203/0MN3MN N 2-29

np
H3

N

9

B

121  Ex.

C N NH 344,38 345 190 A ON>N H NN
5

invitro

ClH 2-30

2-27 H3C / NNH 305, 34 306 207 A O 01-3080ahN&0072007

No. Structure MN MASS
H3C N NH 380, 84 345

-122 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
[
N ClH
22| HC N//kNH 346,84 | 311 276 B
S
e}
|/
N
[ )
N
F 4'\
2-33 F N NH 359,31 360 229 B
F
o} | SN
=
[
N CiH
F )\
2-34 E N NH 395,77 360 275 A
F
o} | NN
Z
N
D)
N N
F " ¢‘\N CIH
2-35 F £ 411,77 375 237(dec.) A
o) | Y
S
OH




N O I

WO 2004/ 029055 PCT/ EP2003/ 010377

\

~N H Ncc5 2-31 HC N-NH 310,38 311 182 B 3 O / 303@aM0072007

-122 Ex.

invitro

No. Structure MN MASS

nmp/ C Pl 31Weo 2a0mma90s8l N N ek3 CIH 2-3 2 HC ~NH 346, 84 SPﬂ:TﬂTﬁOOB/Ol(@TS N N

2-33 F N-NH 359,31 360 229 B FON NI CH
- 123 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
»
N
F 4’\
236 | o N NH 39835 | 399 >300 B
F N
0 »
N
H
N
)
N
CiH
F. A
237 | N NH 43481 | 399 288 A
F o N
»
N
H
N
/)
N CiH
/)\
2-38 Cl N NH 362,22 327 308 B
o) | NN
=
N
[ )
N
4'\
239 | C N NH 364,80 | 366 288 A
N
O
»
N
H




N 2-34/ N~"NH 395,77 360 275 A FF Ol ~N N~ ~ JNF ~N3J0Wa22®@F F
411,77 375 237(dec.) A Ol N OH 30 Mar 2007 WD 2004/ 029055

PCT/ EP20080Qa6%339055- 123 in vitro No. Structure MN MASSPOTEP2@3IBIBK: amma
FrN2-36 FNNH 398,35 399 >300 B FOI \ ~ N H RW/CH 237 FN'NH

434,81 399 288 A Ol \ N\J NH

-124-
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
|\  cH
N
/)\
2-40 | ©l N NH 40126 | 366 270 A
N
O
»
N
H

2-41 367,26 332 328 B
372,
2-42 406,67 243 A
370
o) | NN
=
B
CIH
N .
/)\ 386,
2-43 Br N NH CH, 420,70 252(dec.) B

384




N NCHZ2-38 A N5~NH 362,22 327 308 B ON N~ N 2-39 C | 30 MaN0d7H

364,80 366 288 A 0 N\

FU 69 LE woQod4/q905d
amma N~ CIH 2-40 C

N H 30 Mar
-124 Ex. in vitro
N NH 401, 26 366 270 A OI

2007 WD 2004/ 029055 PCT/ EP2003/ 1110377
No. Structure MACUTAEBS0GP1037C PL3K-
\ N H NNCOCH

-125 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
)
N
//k
411,
244 | Br N NH 409,25 262 B
- 409
N
° >
N
H
I
CIH
N
/)\
411
245 |Br N NH 44571 ’ 278 A
409
° N\>
N
H
N
/
N
H,C 4'\
2-46 ®) N NH 351,37 352 259.260 A
O .
H,C” 0 | SN
/
N
/ > CiH
N
H,Co /)\
2-47 (o) N NH 387,83 352 257-257 - A
i }
H,C~ o) | NN
=




N 2-41 C N ~NH 367,26 332 328 B OS 1 N- NCH 2-42 B N~-Ni9 Ma62®7 372,
243 A 370 ON N\ r COH 11 N2-43 Br / N-NH CH3 420,70 384 252(dec.) B
4 | ~N 30wbkno4a2M&5s WO 2004/ 029055 PCT/ EP2003/ 010377 - 22%/HP2003i0m03vi t r O
No. Structure MWMASS nip / CPI3K- amma N~ 1/INN 2-44 Br N NH 409, 25
411, 262 B 409 ON> N H

-126 -
Ex. PR
No. Structure ' Mw MASS mp/°C lgl‘;;g
gamma
N
[
N
Hsc\o N/)\NH .
2-48 [ 408,42 | 409 306-307 A
H,C” o | SN 0
& NJ\CH3
H
N
/)
N
. Hac\ A
2-49 o N NH 390,40 | 391 289(dec.) A
o)
H,C” o N\>
N
H
N
/Y
N CH
HC 4'\
2-50 o N 'NH 426,87 391 278(dec.) A
o}
H,C” o N\>
N
H
N
/
N
HC //k
2-51 o N NH 391,39 | 392 233(dec.) A
O .
H,C” o | X N\>
~
NN
N
[ )
N CH
HC< //k
2-52 0 N" "NH 42785 | 392 210(dec.) A
o]
H G~ 0 | X N\>
e
NT




N~21CH / 2-45 Br N NH 411, 445,71 409 278 A/ N H \ fN3Mér Mp2~-01 /
NLNH 351, 37 352 259-260 A H3C1I~-O Ol N NCH 2-47 H3C-0 N5~NH 387, 83 352
257- 257 AvoHB&v@sl N 30 Mar 2007 WO 2004/ 029055 PCT/ BP2G3¢03008B77 - 126
Ex. invitro No. Structure MWNMASS MP/C P13K- anma N ) N 2-48 H3C-0 NH
408, 42 409 306-307 A HBCGOO' ~-N O/ ACH3 HN \ IN

-127 -

Ex. P
in vitro
No. Structure MW MASS mp/°C PI3K-

gamma

2-53 0] N NH 387,83 352 246 B

2-54 | 36737 | 367 287(dec.) A

o—0
I
o
-~
Z\)
)
T

(l) N NH
2-55
L, 403,83 | 367 260(dec.) A
) | NN
=
OH
CH N
S [ Y cH
N
?l\
2-56 (|3 N NH 40284 | 367 256 B
CH,
o | NN
=




2-49 HSC-O / N~NH 390,40 391 289(dec.) A H3C-0 0\ N H N GovarZm7H3C-0
N~NH 426, 87 391 278(dec.) A H3C-O0 0O\ ~/ N H NN 2-51 H3C-0 N5~NH

391, 39 39R0288(demss) A H3C O ONNN H N N CH 2-52p8TEPbboSIoles27, 85 392
210(dec.) A H3G 0O O NN H 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377
-127 Ex. in vitro No. Structure MVMASS np / C PI3K- amma H

- 128 -

Ex. in vit
No. Structure MW MASS mp/°C PI3I}£-O

CH. N
[ ° /’>
o
N
o

0 N

257 | § NH 40842 | 400 224 B
/ /u\
N~ “CH,
H

CH N
[ 2 | >
o)
N CH
?l\
N

258 | J NH 44488 | 400 279 B
CH,
3 O)\C[\L I
AN
N™ “cH,

CHs N
o [ CIH
N

gamma

(@) N NH
259 | | 401,86 | 366 257(dec.) B
CH, -
o} l NN
/
CH,
CH N
I3 | >
O
N
4'\
2-60 <|3 N NH 390,40 | 391 246 A
CH3 N
0 >




If 3 ONCIH2-53 QN NH 387,83 352 246 B CH3 O |
2-54 367,37 367 287(dec.) A CH3 O |

N NH 402,84 367 256 B CH3 O |

N CH3 N~ 39 MaK2097NH
N OH CHB NOj~AdH N O/ N-NH

2-55 1 4080280438505260( deC.) A CH3 Ol N OH HNI O pcCiBH2008/0103 2- 56 O
~N NH2
-129 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
CH N
[ /’>
0
N CIH
/)\
2-61 ('3 N NH 42687 | 391 276 A
CHa N
O
>
N
H
CH N
[ ° |
O
N
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|
CH
3 o \ S/
CH N
[ 3 | >
O
N CiH
4&
2-63 (|3 N NH 376,81 340 270(dec.) B
CH3 o N
. \ N
/
N
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CH N
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O >
N
/)\
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CH, _ |
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H,C




30 Mar 2007 WD 21)1)41029055 PCTIEP211113 /111 0 3 7 7 -1280BWar2007vitro
No. Structure MWMASS np / C P13K- amma C | H3 N O 2-57 4 1 / NH 408, 42
409 224 BvOGHBoMN50 HCH3 NiH3 N~ O N CIH 2-58 OphrhiH2e0341887 409 279
B CH3 OaINO NKCH3 0~ GHNN CHeN N O NH 2-59 CH 401, 86 366
257(dec.) B 3 01 N CH3

-130 -
Ex. Structure o in vitro
No. MW MASS mp /°C PI3K-
gamma
N
[l )
N
H.C &k 402
265 |  ° O N NH 400,24 ’ 264 A
| 400
i
o) | NN
=
N
| ] )
N CiH
H,C /)\ 402
266 370 N NH 436,70 ’ 298 A
! ‘ 400
.
o) | NN
=
D
Br
N CiH
H.C A 402
2-67 N0 N NH 436,70 > | 289(dec) B
400
o} | NN
/
N”>
H,C N
//k
2-68 N NH 35137 | 352 228(dec.) A
O
H,C” o) | SN
o




CHN~N O er,2.60 ONH 390,40 391 246 A CH3 0\ N H 30 M®B0 KaO2007\O

2004/ 029055 PCT/ EP2003/ 1110377
/ C P1l3K-wermm/02p0553 N-) N O/ CIH i::

CH3 O |

\

-129 Ex.

invitro
-5~ 2-61 0 N NHc4#a®283/08817 276 A

No. Structure MN MASS np

\~N \WW) H CIH3 ONZ2-62 ON-NH 356,41 357 248 B CH3 O3 C
-131-
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
0 [ >
HC” N CH
?'\
2-69 N NH 387,83 | 352 275(dec.) B
O
H,C” o | SN
S
P
O
P .
2-70 NTONH 408,42 | 408 286(dec.) B
Hsc/o o l SN0
A
H
P
H:’C/o )N\ CH
~
271 N NH 44488 | 408 270(dec.) B
HSC/O 0 ' SN0 ‘
= N/u\c:H3
H
N
o D)
H,C~ N
4‘\
2-72 N™ "NH 390,40 | 391 210(dec.) A
o
H,C” 0 N\>
N
H
N
o | Y cH
H,C” N
/)\
2-73 N"  'NH 42687 | 391 289(dec.) A
o]
H,C” o N\>
N
H




IH3 O N CIH 2-63 O N%NH 376,81 340 270(dec.)
N NH 368, 40 368 236-237 B CH3 O/ CH3

N 2-64 |

2004/ 029056 2282003/ 010377

-130 Ex.

in vitro

B CH3 O\N 39M& 20043 N O
~N'N H3C 30 Mar 2007 WO
No. SkPCcua@Paes/0MAINMASS nmp

PC PI3K- amma ~ IN 2-65 H3C'0O NXNH 400,24 402, 264 A 400 Br O N NCH
2-66 H3C,, O0"-[(::;:1 NNH 436,70 402, 298 A
~ ‘ -132-
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
i
H.C
3 N CH
&’\ ] 386,
2-74 N NH 420,70 220 A
384
Br
0 NN
=
P
H,C [ \
/)\ 425
275 N NH 423,28 ’ >290 B
423
Br o N
>
N
H
P
0 / CH
H,C N
?k
2-76 H,C N NH 401,86 366 235(dec.) B
O
H,C” 0 SN
2
)
O
H,C” N
/)\
2-77 H,C N NH CH, 379,42 379 210(dec.) A
O
H,C” o) NN
=




400 Br O I ~N NBr Nf CH 2-67 H3C-0 .1 / N-NH 436, 70 402, 3B894dzm7) B
400 0Ol ~N N H3C-C ~ 2-68 NNH 351, 37 352 228(dec.) A OH3C- Ol ~ N 30
Mar 2007 wo@0R49s829055 PCT/ EP2003/ 010377 -131 -X. Vi Pco/EP®3/08I37UCt ur e
MVMASS m/ oCp PPI3I( amma N H3C-0 NCIH / 2-69 NNH 387,83 352

275(dec.) B H3C-0 Ol ~ N Hoc'O 2-70 N NH 408, 42 408 286(dec.) B H3C-O O
I NJIO / CH .
-133 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
| _gamma
'}J’> CIH
/O
H,C N
A
2-78 H,C N NH CH, | 41588 | 379 230(dec.) A
O
- AN
H.C o | N
/
)
L
s
279 HC NTONH 42245 | 422 >310 B
0
H,C” o | SN o
Z N/LCHa
H
N .
o [
H,C /Nk CH
~Z
2-80 H,C N© e 45891 | 422 | 305(dec) | A
Hsc/o o | SN o
7 N/U\CH3
H
I
DO {
o
2-81 H,C N" "NH 40443 | 405 202 B
H,C” 0 \>
N
H
D
o
H30/ )N\ CliH
s
282 HC N™  “NH 44089 | 405 280(dec.) B
0 N
H,C” o \
>
H




NHCO/ NCHZ2-71 N NH 444,88 408 270(dec.) B HaG O O N HOHMar 20043C 0 1

N 2-72 N NH 390, 40 391 210(dec.) A H3C=0 O |
N NH 426,83 280102889 ( dec.) A

\> N
H3C OO0 NN H 30 Mr

H NCH OHI \ 2-73
2007 PCYVBP2@0A1 1329055

PCT/ EP2003/ 010377 -132 Ex. in vitro No. Structure MWMASS nmp / C P131<-
gamma N H Cl H 386,
-134 -
Ex. in vitro
No. Structure MW MASS mp / °C P3G
: gamma
D)
F
N CIH
%l\
2-83 N NH 38480 | 349 >300 B
N
° >
N
H
N">
Cl [
N
%I\
2-84 N NH 325,76 326 210 B
o} l SN
=
N
Cl l > CHH
N
/)\
2-85 N NH 362,22 327 309 B
o) |‘ SN
=
7 > CHH
Cl
N
&k
2-86 N™  NH 40126 | 366 | 305(dec) B
N
° >
N
H




2-74 NH 420,70 220 A 384 Br

Ol

~N NH3CI

N

/3~

I 30 Ma52007- 75 N

NH 423,28 >290 B Br 423 OI-~ N/ N H NCH H3C N 2-76 H3C N NH

401, 86 3668028&(iewss) B H3C 110 O |

~ NN H3CO 2-77 H3NRCT/HRRHGIB3379, 42

379 210(dec.) A O H3C N 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377

-133 Ex.

invitro
-135-
Ex. in vitro
No. Structure MW MASS mp / °C PB3K-
gamma
)
Br
N
//l\
2-87 N NH 370,21 372 228 B
o} ‘ N
/
)
Br N~ CH
4'\ 372,
2-88 N NH 406,67 316 B
370
o} | NN
/
N
/ ) > CIH
Br
: N
¢|\ 411
2-89 N NH 445,71 ’ 288 B
409
N
° >
N
H
2-90 305,34 306 210 A
o) | SN
/




No. Structure MWMASS np / C PI3K- amma N CIH H3C-O N 2-78 GaWaF 200%H CH3
415,88 379 230(dee.) A H3C-O O N H3C-0 N 2-79 H3C N NH 422,45 422 >310 B
H3C O O Iwe 2426483 N~. H3C ,O N CIH 2-80 H3C NH 458, 9bc4a2280b(wer. ) A
HBC OO0l NO/ NIJ~CH3 H3C-0 J/AIN 2.81 H3C N.NH 404,43 405 202 B H3C O
O\>N H NHCEO\ f NCH 3 2-82 H3C N NH 440, 89 405 280(dec.) B H3C-0
Ol \ NN H 30 war 2007

-136 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
__gamma
P
H3C N CIH
%k
2-91 N NH 341,80 306 >290 B
o) l NN
/
N
H,C / > CH
A
=
2-92 N°  NH 380,84 | 345 >290 A
N .
0
>
N
H
CH N
| ° | >
O
N CH
2\
2-93 N NH 357,80 322 >300 B
o) l NN
/
?Hs '\/J > CIH
O
N
%k
2-94 N NH 396,84 | 361 288 A
(@) N\>
N
H




WO 2004/ 029055 PCT/ EP2003/ 010377 -134 Ex. in vitro No. Strw3tMae20an MASS
np / C P131(- gamma N F N CIH AD -, 2-83 N NH 384,80 349 >300 B ONN
H N~ C W02084024055325, 76 326 210 B Ol ~N CI N ClH 2- 861288011327 327 309
B Ol ~-NNCH C N 2-86 "kNH 401, 26 366 305(dec.) B ON> N H 30 Mar
2007 WO 2004/ 029055 PCT/ EP2003/ 010377
' -137 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
CH, N
| /
N
/)\
2-95 N NH 317,35 318 196-198 B
0 | NN
=
CH, N
I l’> CH
N
?I\
2-96 N NH 353,81 318 275277 B
0 | NN
o
/] B
CHH
(0] N
4'\
2-97 N NH 393,84 358 298-299 B
o) | NN
=
Cl N
/)
N CIH
%k
2-98 N NH 362,22 327 249 B
0 l NN
=




-135 in vitro
370,21 372 228 B O |
ClH Br

~N Br N CIH 372,

No. Structure MWMASS np / C PI3K- amma Br

r 39 Ma8200%~NH

2-88 N NH 406,67 316 B 370 Ol N
NvO 2bid/0ddass 2- 89 445,71 409 288 B O N\> N H [RcHZ®2003/020390 N NH
305,34 306 210 A O N 30 Mar

2007 WO 2004/ 029055 PCT/ EP2003/ 010377 - 136
Ex. in vitro
-138 -
Ex. in vitro
No. Structure Mw MASS mp/°C PI3K-
gamma
N
(Y
N
A
2-99 N NH 309,31 310 243 B
F
o) | NN
/
N CiH
[ )
N
&k
2-100 N NH 345,77 310 288 A
F
o} | NN
b
N
[ )
N
4‘\
2-101 N NH 34834 | 349 >300 A
N
o)\©i\>
N
H
N
/) CIH
N
?k
2-102 N NH 384,80 | 349 >300 - A
N
(@)
*@ )
N
H




No. Structure MWMASS np / C PI3K- amma H3C J N CIH 2-91 N Nif B442@07 306

>290 B OONN HICNCH

%4 2-92 N NH 380,84 345 >290 A O N\> N H |
N Hs CIH OpiNTaPrb3MiesiH 396, 84

| O N Cl lvo20&d2)0851 357, 80 322 >300 13 O

361 288 A O

\' \>/ N H 30 Mar

2007 WO 2004/ 029055 PCT/ EP2003/ 010377

-137 Ex. in vitro
‘ -139 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
B
N CiH
A
2-103 N NH 362,22 326 >280 B
Cl
o) | NN
/
N
[ )
N
/)\
2-104 N NH 382,81 383 > 280 B
Cl
O
= N CH,
H
r}l > CIH
N
//k
2-105 NH 419,27 383 > 280 A
Cl
T
2 CH,
H
N
/ CIH
N
A
2-106 N NH 401,26 | 365 > 280 B
Cl N
0]
>
N
H

H3




No. Structure Mv MASS np / C PI3K- amma C |

196-198 B 0 NH2 COH 2-96 N-NH 353,81 318 275-277 B O |

IN ;"
Ol N 30 Mar

2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -138 Ex. in vitro
Structure MWMASS np / CPI3K- amma N IN 2-99 / N~NH 309,31 310 243 B F
- 140 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
samma
N
[ )
N
4'\
2-107 N NH 305,34 306 244 B
CH
8 o} | NN
=
N
/] ) CH
N
//k
2-108 N NH 341,80 306 >290 B
CH
o} | SN
=
N
[ )
N
//k
2-109 N NH 344,38 345 >290 A
CH, N
° >
N
H
N">
/ CiH
N
4'\
2110 N NH 380,84 | 345 290 A
CH,

Hz N 2-95 N NH 31Ma8200319
NCH ON 2-97

~NHvB82804329B58 298-299 B 0 N C N CIH 2-98 / N NHEC3G2203/08B77 249 B

No.

I=




Ol N
348,34 349 >300 A FON/ \>
>300 A FBwdI2bb4/ddo@8 NMar
vitro

N H NCH

IN i~

~~CIH N 2-100 / N NH 345,77 310 288 A F ON N-~ N 30w20200¢ NH
2-102 N NH 384, 80 349

2007 WD 2004/ 029055 PCT/ EP2003p01T02Z003/010B39 EX.
No. Structure MWMASS np / C P13K- amma

in

- 141 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
CIH
2-111 395,77 360 263 A
)
=
2-112 398,35 399 286 A
N
>
N
H
CIH
2-113 434,81 399 270 A
N
>
N
H
)
N
/)\
2-114 NH 321,34 322 110 A
0]
H,C~ 0 NN




N CIH N 2-103 N NH 362,22 326 >280 B C O ( ~N J 2-104 N N @822@¥ 383 >
280 B O ONO HCH3 N- CIH ~N 2-105 N NH 419,27 383 > 280 A d Or o
H~CH3 N woGhdd/020058- 106 N' ' NH 401, 26 365 > 280 B C NpiN1/BH288/0M3r77 2007
WD 2004/ 029055 PCT/ EP2003/ 010377 -140 Ex. in vitro

-142 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
/| Y cH
N
/)\
2-115 N NH 357,80 322 237(dec.) A
0
H,C~ 0 | SN
4
N
[ )
N .
A
2-116 N NH  CH, 335,37 335 204-205 B
(0]
H,C” 0 | NN
=
N
I Y cm
N .
/)\
2-117 N NH CH, 371,83 335 251(dec.) A
(0]
H,C” 0 | SN
' =
N
[ )
N
)\ ‘
2-118 N N Cl 355,79 355 185(dec) A
S .
H,C~ 0 | NN
L




No. Structure MWMASS np / C PI3K- amma N)

244 B CH3 O |

NH 344, 38w84b0#293sA CH3 O N \>

IN 2-107 / N-5--30\Wa328734 306

N CH N2-108 N NH 341,80 306 >290 B CH3 O N
NH NNCHZ2-110 N Rar3®000841845 >290 A

f N 2-109 N

CH3 ON\> NH 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -141
- 143 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
(D
N CH
/7k
2-119 N NH Cl 392,25 | 355 266(dec.) A
O
H,C~ 0 | SN
2
N
/ Y cH
N
//k .
2-120 N NH 371,83 335 220 (dec.) A
O
H,C”~ 0 | SN
HC™ N7
N
| )
N
/)\
N NH
2-121 5 38934 | 389 144-145 B
H,C” 9 | NN
Z
F
F
N
/)
N cl
/)\
N NH
2-122 & 373,80 | 338 285(dec.) A
H,C”~ 0 | NN
=
OH




Ex. vitr No. Structure MWMASS np / C 'PI3K- amma N N Cl H 230114r 2807NH
395,77 360 263 A FFFOI NN 2-112 NVNH 398,35 399 286 A FFOMN FN
H N~ \ /wd2004@2p058- 113 N NH 434,81 399 270 A F F O N PCw/eEpbbosieioskr N
2-114 CN5~' NH 321,34 322 110 A H3C~ N 30 Mar 2007 WO 2004/ 029055

PCT/ EP2003/ 010377 -142

- 144 -
Ex. in vitro
No. Structure MW | MASS mp / °C PI3K-
gamma
N’>
N CiH

P

H3C/O 0 | A
=

H.C

3

2-123 N NH 372,82 | 337 296 A
@)
=
NH,
N
. D
N
/)\
2-124 N NH 360,38 361 287 A
O
N
H
N
[ CIH
N
/)\
2125 N NH 396,84 361 238 A
0]
N
H
N
| )
N
PR |
2-126 N NH 386,42 386 183-184 A
N
/
N

N




Ex. in vitro

357,80 322 237(dec.) A H3C-O O 01--
~N 2-117 N'

CH61- - 3N WidGo6/@dNs Cl H
N NN 2-118 NF~-N O 355,79 355 185(dec) A

2004/ 029055 PCT/ EP2003/ 010377

-143 EL in vitro

No. Structure MWMASS np / C P13I1C amma N Cl 0 Ma2200r5 N NH
N 335,37 335 204-205 B 2-116 N;-~NH
NH CH3 371, 83 335 2pt{dweoos/ofo370 H3C~ O
"O H3C O 6N 30 Mar
No. Structure 1VI WMASS np

2007 WO

/| CPI3K- amma N CH
- 145 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[
N CiH
%k
2-127 N NH 422,88 386 225 (dec.) A
O
H,C” o) | X
~ =
H,C™ N7 N
N
)
N
/)\
N NH
2-128 S 440,39 440 214 (dec.) A
H,C” o | XX
F A~
N N
F
F
N’>
I CiH
N
/)\
N NH
2-129 S 476,85 440 226 (dec.) A
H,C” 0 | XX
A 2
N N
F
F
N ) F
[ HO F
N | E
)\ o
2-130 N NH 405,34 292 237-239 A
o) | SN
Z




2-119 N NH O 392, 25 355 266(dec.) A H3C O O |

371,83 335 220 (dec.)
H3C~0 O NvB 2064/290s8l Cl
Mar

A OHICG- ON H3C N

N N

rt~ Cl H30War2000 N NH

"NH 2-121 389, 34 389 144-145 B
N NH 2-122 373,80 338 285(dec.) pAT/HHER0L03N OH 30

2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -144 Ex. in vitro No.
Structure MWMASS np / C PI3K- amm N N CIH
- 146 -
Ex. in vitro
No. Structure MW MASS mp/°C PIBK-
. gamma
N
)
N
/)\
2-131 N NH CH3 305,34 306 193 - 194 B
o] l NN
=
CH
2-132, CH, 341,80 306 277 (dec.) B
o | NN
=
N
/)
N
)\
2-133 N NH  NH, 306,33 306 215(dec.) B
o) | NN
4
N
/)
N
A
2-134 N NH ClI 325,76 326 198-199 A
o} l NN
=




2-123 N NH 372,82 337 296 A°-. HBC ON NH2 N _! 2-124 N NH 363D K8r 38 287 A
HBC O\ N H NCH N 2-125 N5~NH 396,84 361 238 A H3C1~-0 O N H N 2-126
N NH 386,wD 28862883- 184 A H3C 0 0 H3C N N 30 Mar 2007 PODERO@S/HDBID55

PCT/ EP2003/ 010377
amma N) N

- 145 EX.

invitro

No. Structure MV MASS nip / C P13K-

-147 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[ ‘—> CIH
N
/)\
2-135 N NH Cli 362,22 326 340 (dec) B
o) | NN
=
N
[ )
N
4'\
2-136 N NH 305,34 305 194-195 B
0 | NN
e N7
N—
I
N cl
2-137 N NH 341,80 | 305 | 291 (dec) B
) I SN
HG™ N
N
[ )
N
N/)\NH
2-138 307,31 307 273(dec.) ‘ A
o} l NN
=
OH




CH 2_127 N NH 422;88 386 225 (dec.) A H3C110 Ol \ \ H3C NOWalN0O7N N
"NH 2-128 L H3C /O O 440,39 440 214 (dec.) A FNN FF N~NOGCH N
"'NH 2- 129v016043890540 226 (dec.) A H3C110 OF N N F F pdwEPROBOIHOYy F O
2-130 N NH 405, 34 292 237-239 A

- 148 -
Ex. ‘ in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
I
N CIH
N)\NH
2-139 . 343,78 307 296-297 A
o) | NN
=
OH
N
[ )
N
A
N NH
2-140 321,34 321 219 (dec.) B
o) | NN
)
H,C”
N‘*>
l CIH
N
//k
N NH
2-141 357,80 321 272(dec.) B
o) | NN
=
O
H,C”




0 N 30 Mar

Structure MWMASS np / C PI 3K-

2007 WO 2004/ 029055 PCT/ EP2003/ 010377

- 146 Ex.

130 Mat 2407 No.

amma N~ /N 2-131 / N~NH CH3 305, 34 306 193

- 194 B o-2bbs2@isst N 2-132 N NH CH3 341,80 306 277 (decT)epBo3@idy7N N
2-133 / N-NH NH2 306, 33 306 215(dec.) B O |
325,76 326 198-199 A 0 N 30 Mar 2007 WD 21)1)41029055 PCTI EP2003/ 1110377

- 147

~N N

34 coi

2-1 NN\NH C

-149 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N—™\
B
N
%l\
N NH
2-142 335,32 336 358-359 B
o | NN
=
O OH
N
[
N
)\
N NH
2-143 o) l N 384,42 385 265-269 A
=
HN__ __CH,
/S\\
g o
N
/)
N
)\
N NH
2-144 306,33 307 263-266 A
o) | SN
=
NH,




No. Structure MWMASS np / C , Pl 3K-

362,22 326 340 (dec) B O
307,31 307 273(dec.) A O |

N N~

N OH 30 Mar

| X.

amma N~ CIH N 2- 13330NviaHad7
IN 2-136 N5~NH 305, 34 305 194-195 B ON

H3C N D Wb 20@/02845/ 341,80 305 291 (dec.) B O N H3C / pcivEpbbo3Mtidry 2- 138
2007 WO 2004/ 029055

PCT/ EP2003/ 010377 -148
- 150 -
Ex. in vitro
No. Structure Mw MASS mp / °C PIBK-
gamma
N F
/,> F OH
N F
4l\ o
N NH
2-145 42035 | 307 229(dec.) B
o) | NN
=
NH,
N
I )
N
//k
N NH
2-146 o l SN 361,41 | 362 219(dec.) B
=
™
N
H,C” CH,
N
[\
N
/)\
2-147 N NH 305,34 | 306 195 - 196 A
o | NN
=
CH,




Ex. invitro No. Structure MWMASS np / C P131(- gamma N 1 30 Mar 2004 NH
2-139 343,78 307 296-297 A. ONOH N N'NH 2-140 321,34 321 219 (dec.) B

0 I ~N H3Eo 20040208551 N' ' NH 2-141 357,80 321 272(dec.) BcT@PRo03sM1d43C1~0 30
Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -149 in vitro No. Structure -
MN MASS nmp/ C P13K- amma
-151 -
Ex. in vitre
No. Structure MW MASS mp/°C PI3K-
gamma
2-148 341,80 306 310 (dec.) A
o} NN
=
CH,
N
[ )
N
)\
2-149 N NH 306,33 307 >300 A
o) NN
Z
NH,
N
]
N ClHH
//k
2-150 N NH 342,79 | 307 290 (dec.) A
o) NN
= NH,
N
P
N
/)\
2-151 N NH 348,37 349. | 320 (dec.)- A
o l NN 0
A,




NTh \ f N N NH 2-142 335,32 336 358-359 B O~ N O OH N~ \30\Wa¥2007N' NH
2-143 O N 384,42 385 265-269 A HNC CH3 //S O ON~ N N' NH2-144

306, 33 30W0268¢R26G5A O 1 N NH2 30 Mar 2007 WO 2004/ 02903A:P2003/010377

PCT/ EP2003/ 010377 -150 Ex. in vitro No. Structure MWNMASS np / C Pl 3K-

amma N F F

~-152 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N .
/ ,> CIH
N
A
2-152 N NH 384,83 349 312 (dec.) A
o} l SN 0
= /”\
N™ “cH,
N
)
N
%k
2-153 N NH 320,36 320 196-197 B
o | NN
= CH
N/ 3
H
N
[
N CH
A
2-154 N INH 356,82 320 300(dec.) B
o) | SN
A CH
N/ 3
H
N
l CH
N
//l\
2-155 N NH 362,22 326 324 (dec.) B
o | NN
2
Cl




N OH F N-NH O 2-145 420, 35
Ol

307 229(dec.)

B ONNE2 N)
N 361,41 362 219(dec.) B N N H3C~ CH3 N-2-147 cc5? NNH 305, 34 306

~ 39 MAINRDO72- 146

195-196 AvOQoui4/02005€H3 30 Mar 2007 WO 2004/ 029055 PCT/ EPe@a®2003080877 - 151
Ex. invitro No. Structure MWNMASS np / C P13K- amma aN?NH 2-148 CI H
341,80 306 310(dec.) AOa-NCH3 N) N
-153 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma .
N
/ ’> CH
N
¢9L\
2156 N NH  Ci 376,25 | 340 287 (dec.) B
o) | NN
Z e,
N
[ )
N
49L\
2-157 N NH  CH, 32036 | 321 146-148 B
o) | NN
=
NH,
N
/ > CIH.
N
4’L\
2-158 N NH  CH, 356,82 | 321 289(dec.) B
o} | NN
= ,
NH,
-N
)
N
¢9L\
N NH -
2-159 32036 | 320 246-247 B
0~ | NN
/
NH,
CH,




2-149 N ~NH 306,33 307 > 300 A ON NH2 JN ClH 2-150 CClI N~NFH®Ma; 2807307
290 (dec.) A°. ONNH2 N ~ IN 2-151 N~-NH 348,37 349 320 (dec.)- A Oa-NA
CH H 30 wWaro@02%ss\WO 2004/ 029055 PCT/ EP2003/ 010377 - 1p2THEP2003M10871r 0  NoO.
Structure MWMASS np / C P13K- amma CIH 2-152 N NH 384, 83 349 312 (dec.) A
Oa--~ OHCH3 N~ N 2-153 N NH 320,36 320 196-197 B Ol ~N N, CH3

-154 -
Ex. in vitro
No. Structure MW MASS mp/°C PB3K-
gamma
N
[ Y ocH
N
/)\
N NH
2160 356,82 320 311(dec.) B
o) | NN
=
NH,
CH,
N
[ )
N CIH
4!\
N NH
2-161 370,84 334 298(dec.) B
0 I NN
=
H,C NH,
CH,
“,’ > F
\ HO F
F.'
/)\ O
2162 N NH 419,37 306 191(dec.) B
O)\©/NH2 |
N"> F
/ Ho. |F
N F
&l\ 0
2-163 N NH 41937 | 306 232(dec.) B
NH,




H N CH 2-154 N NH 356, 82 320 300(dec.)

N NH 362, 22 326 324 (dec.)
PCT/ EP20080Qa®@2%055 153 EX.

2-157 N NH CH 3 320, 36 321

B OI
B ONOC 30 mar
in vitro

~N N~, CH3 H Ns0QU&t 20072- 155

2007 WD 2004/ 029055
No. Structure MN WSS P@p/0103C Pl 3K-

amma CIH\ N 2-156 / NNH d 376,25 340 287 (dec.) B ONCH3 N \ ~N
146-148 B
-155-
Ex. in vitro
No. Structure Mw MASS mp /°C PI3K-
gamma
N">
Cl [
N
A\
2-164 N NH 461,40 348 247(dec.) A
0 | NN
=
N
Br l >
N
?k
2-165 N NH 328,76 292 291(dec.) B
o} | NN
=
N
[ )
N
4'\
2-166 N NH  CH, 444,38 331 221(dec.) A
0 | SN
=
N
[
N CIHH
A
N NH
2-167 380,84 345 333(dec.) - B
N
) >
N
\ -
CH,




O( ~NNH N7) CH

2- 159 320,36 320 246-247 B O ( ~N NH2 CH3 30 Mar

PCT/ EP20080Qa@@29055- 154 EX.

is vitro

2-158 N NH CH3 356,82 321 289(dec.)

B 300vaF 2002 N NH
2007 WD 2004/ 029055
No. Structure MV WBBEPeW3/01037PI 3K-

amma N CIH N N NH 2-160 356,82 320 311(dec.) B Ol N NHZ CH3
- 156 -
Ex. in vitro
Ne. Structure MW MASS mp/°C PI3K-
gamma
N
/”> CIH
N
/)\
2-168 N™  "NH 32936 | 330 | 160(dec) B
N
0]
>
N
H
N
I\  cH
N
_
2-169 N NH — 365,83 330 295(dec.) B
NH
O
N
/
N
/)\
2170 N NH — 34438 | 345 277279 B
o NG
»
H,C
N
/ CiH
N
_
2171 N NH — 380,84 | 345 | 328(dec). B
o NG
|
N
H,C




N CIH N?NH 2-161 370,84 334 298(dec.) B O N H3C NH2 CH3 N9 MatidDa7/ F N
F 2-162 / N~NH 419, 37 306 191(dee) B ONH2 N F HOOF NF O 2-163 N NH
419, 37 3080282(deass) B O NHZ 30 Mar 2007 WD 2004/ 0290P6TREId0BR2D03/ 010377
No. Structure MWMASS np / C PI3K- amma CI N

-155 EX. in vitro
- 157 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
. gamma
N
)
N
/)\
2172 N NH 33134 | 332 >300 A
AN N
o) I \>
=
N
N H
N
[ ) CIH
N
/)\
2173 N NH 367,80 | 332 | 287(dec) A
—N
0] I \>
=
N
N Ho
N
[ )
N
%k
2-174 N NH 356,39 | 356 296(dec.) B
) I XX
N &
H,C™ N7 N
l\/l. > CIH
N
&l\
2-175 N NH 392,85 356 270(dec.) B
A =
H,C” SN N




2-164 N)'--NH 461,40 348 247(dec.) A O ~N N~ Br ~-'N 2- 16530\WaNe0328, 76

292 291(dec.) B O |

NN 2-166 N-NH H3 444,38 331 221(dec.) A Ol
CIH N NHv®-206i02888, 84 345 333(dec.) B N 1 _
2004/ 029055 PCT/ EP2003/ 010377

-156 Ex.

invitro

~N N
CH3 30 Wem/EPO@3/01080)
No. Structure MN MASS np

/| CPI3K- amma N F IN CIH 2-168 N~NH 329, 36 330 160(dec.) B OMNM> N H

-158 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
I >
N CIH
N‘J\\NH
2-176 446,82 | 410 248-249 B
l XY
~ /
N N
F
F
2-177 342,36 | 342 275(dec.) B
2178 N/)\NH 296,35 | 297 187 - 188 B
o S
|/
[ >
N ClH
4'\ '
2-179 N NH 332,81 297 310 (dec.)- A
o S
|/




CTH N 2-169 N NH 365,83 330 295(dec.) B NH Ol \ N~ N 2-30M2af2007NH
344,38 345 277-279 B ON N H3C NCH 2-171 N NH 380, 84 345 328(dec.) .
O N N H3€02004d2p0s2007 WO 2004/ 029055 PCT/ EP2003/ 01037 PCTAP2003MX0377 N Vitro

No. Structure MWMASS np / C PI3K- anmma N~ N 2-172 N ~ NH 331, 34 332

>300 A ON> NN

-159 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
)
N:
/)\
2-180 N NH 330,80 | 330 198-199 B
O \ S
Cl
N
/ > CIH
N
?k
2-181 N NH 367,26 | 330 298(dec.) B
O \ S/
Cl
N
D)
N CH
PR |
2182 N NH 346,84 | 310 >250 B
O \ S/
H,C
N
D)
N
2-183 N/)\NH 29635 | 297 | 167(dec) B
: =
Sy

B



H CHN
356, 39 356 296(dec.)

270( dec. )wB 2044229085N 30 Mar 2007 WO 2004/ 029055 PCT/ EPPQ@3POWABT0577 - 158

B OHC M\~ N CIH

IN 2-175 N NH 392, 85 356

/[ 2-173 N NH 367,80 332 287(dec.) AO> NN H N 30Ma220074 NNH

"' NH

Ex. invitro No. Structure MWMASS mp / C P13K- amma Nr CIH N~ N
-160 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N’>
[ CiHH
N
2-184 N/)\NH 332,81 297 297 (dec.) B
O = 3
—
N
[ )
N
2-185 N/)\NH 280,29 | 280 217-218 B
O)\E§
0]
N
/] \ ocH
N
2-186 N/)\NH CH 331,76 | 295 285(dec.) B
3
O)\E\k[\]
/
o)
)
CIH
N
?I\
2-187 N" NH  cH, 34579 | 300 | 280281 B
o] \ \N
/
~ 0]
H,C




2-176 446,82 410 248-249 B OF NN FF N~/

275(dec.) B ON N |

\

NT) N 2-178 M'NH 296

IN 2-177 \ N3WHM3420036 342
, 35 297 187-188 B O S |/

N CIH 2-Ww620d4/020085. ( 332,87 297 310 (dec.) A O S 30 MecTZ®0M03/0W377

2004/ 029055 PCT/ EP2003/ 010377
amma N~ N 2-180 N NH 330, 80 330 198-199 B

/ C P13K-

-159 Ex. invitro

No. Structure MN MASS nP

-161 -
Ex. in vitro
No. Structure MW MASS mp / °C PIBK-
gamma
N
//> CIH
N
2-188 Néi\NH 333,80 208 306(dec.) B
0 /N
()
N
)
N
/)\
2-189 N NH 325,39 326 243 (dec.) B
S
e
N
H,C
[
N CIH
4'\
2-190 N NH 361,86 326 289 - 290 A
S
0o \ / CH3
N
H,C
N
[ )
N
%k
2-191 N NH 322,37 322 207-208 . B
" Y o,
HSC\/N\N




OSd NCOCH 2-181 N NH 367,26 330 298(dec.) B O S TIU G¢Mhar2002 H
2-182 N NH H 346,84 310 > 250 B O H3C N 2-183 N5 "NH 296, 35 297 167
(dec.) B wbSoe0268sS 30 Mar 2007 WO 2004/ 029055 PCT/ EP2@03/m»2@3/070377 160 in
vitro No. Structure MWNMASS np / C P13K- amma N~ IN CIH 2-184 N NH 332, 81
297 297 (dec.) B O 3 NI)

-162 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
/ ’> CIH -
N
?k
2-192 N NH 358,83 322 271-272 B
o N/ —CH,
HC— N
N
/)
N
/)\
2-193 N NH 280,29 | 281 265 (dec.) B
Y
N
H
N
/)
N CIH
4’\
2-194 N NH 316,75 281 309 - 310 B
B
N
H
N
[ )
N CiH
?k
2-195 HO N NH 343,78 308 |270-274(dec) B
0 NN




N 2-185 5 NH 280,29 280 217-218 B N -- 0 O N cx:k) 2-18@aWalNpozH
\NO NOCH 2-187 cO N NH CH3 345,79 309

331,76 295 285(dec.) B 3 O

280- 281 BvO@od4/089@®s H3C 30 Mar 2007 WO 2004/ 029055 PCTPEPZ®PO®3013377 -161
in . vitro No. Structure MWMASS nip / C P131,,- gamma N CC&N) 2-188 N,
_-~NH 333,80 298 306(dec.) B
- 163 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N /@
2-196 ~"o )\ 43690 | 401 239 B
o | XN
_
N
P
Bg
HO —
| 2-197 ~"o N~ NH 351,37 | 352 |210215(dec)| B
o) | NN
=
N
)
1
HO.
2-198 ~"0 NT SNH 387,83 | 352 | 249(dec) B
o) ! NN '
_
2-199 Ho/\/\o/@é\ 36539 | 366 127 A
| XN
P>
2-200 HO/\/\Om 401,86 | 366 243(dec.) B
o | XN
>




S NN 2-189 N NH 325,39 326 243 (dec.)
N NH 361, 86 326 289-290 A O S // CH
207- 208 BVOQy@H#20043C- ,
- 162 Ex.

/N N 30 Mar

B SO
N H3C N\ |
2007 WO 2004/ 029055 PCT/ieRRG08J3010377

/1 CH3 H3C 39 MaCk0d72- 190
N 2-191 NNH 322, 37 322

invitro No. Structure MWMASS np / C P13K- anma N f7) CIH N
-164 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
0 m
2201 | HOTTNTN"No /l\ 395,42 396 181 B
@
2.202 | HO" O i :/k 431,88 | 396 229(dec.) B
’k©
N
/| M cH
N
HO //k
2-203 \I(\o N~ TNH 401,81 | 366 231(dec.) B
0
0 ! SN
=
N
/)
N
%k
2204 | /Y\o N~ NH 406,40 | 407 |265-269(dec)| B
o)
» PN
3 |
P
N
/)
O(/\l )N\ CIH
N Z
2-205 ~"o N~ ONH 45694 | 421 |243-247(dec)| B
o) SN '
=




2-192 N NH 358,83 322 271-272 B CH3 H3C/ NON N~ [IN 2-19330dMér 2607 NH
280,29 281 265 (dec.) B OINN H N/ NCH L/ 2-194 NNH 316, 75 281
309- 310 BvoQodd/agoossi N N CIH 2-195 HO N H 343, 78 308 27@c2/i#eano1937B O N
01- 30 Mar 2007 WD 2004/029055 PCT/ EP2003/ 010377 -163 Ex. in vitro No.
Structure MWMASS J np / C PI3K- amma N CIH

- 165 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
[
N

H,N
2206 \"/\o 36437 | 365 296 B
0
_

2-207 m 434,46 435 232-236(dec.) B
)\@

2-208 0 : :J\ 470,92 435 227 B

\

2-209 S [ : /k 530,98 495 247 A

SN
=

HO

2-210 307,31 308 >300 B

)\C

\Z




2-196 ---~~0 N~-NH 436,90 401 239 B O

351, 37 352 210-215(dec.) B O N N~ ~ !

249( dec. )wB 2062/0290581 N \
2-200 HO-~~0O "~NH 401, 86 366 243(dec.) B
PCT/ EP2003/ 010377

N ~

-164 Lx.
2-201 HOO / <~H 395,42 396 181 B ON~ ~N

invitro

2-199 HO'"-"

~N N)

~—~

HO-\

2-3OMa2do7N NH
NCIH HO 2-198 0 NNH 387, 83 352
N% NH 365, 39 366 P2T/EARR2008)0MN3Y7 !

-166 -
Ex. : in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N"'/\
HO [ CiH
N
/)\
2-211 N NH 343,78 308 >300 A
o) | SN
=
N’>
HO /
N
/)\
N NH
2-212 346,35 347 296(dec.) B
N
o)
>
N
H
N
CN / >
~ N
4'\
2-213 N NH 346,35 347 209 B
o) SN
=
N
[ )
N
?’\
2-214 N NH 290,33 291 [201-203(dec.) C

N Cl H
G ~, ~ 30 Mar 2007 WD 2004/ 029055
No. Structure MN MASS np/ C Pl 3K- amma




CIH NN 2-202 0 N'

I % 2-203 ~( O N NH 401,81 366 231(dec.) B OOl
' NH 406, 400400/265269(dec.) B OO~ ~N O N ~ CH o~peTar2@5/003NA NH

456,94 421 243-247(dec.) B 0O |

NH 431, 88 396 229(dec.) B Ol-~N ~ CH

~30-Mar 2607\ /" |

" NN 2-204 H~0 N

~N 30 Mar 2007 WO 2004/ 029055

PCT/ EP2003/ 010377 -165 Ex. in vitro No. Structure MWNMASS np / C P13K-
anma  N-)
- 167 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
§ gamma
N
/’> HO L F
N F
2-215 404,35 291 238-242 B
N
D)
N
/
2-216 )\@/ 304,35 305 201-203 D
N’j
F
/ HO F
N F
/* O
2217 ;\©/ 418,38 305 239-241 B
N
)
N
/ ‘
2-218 )\@\ 304,35 305 185-186 D




e-,7z7z

NTh
PCT/ EP2003/ 010377

\N NON\ CIH
CH2-209 N\ ~O N "

HMN 7~ 2-206 2 1( NH 364,37 365 296 B O O \N N rN 20204 20070 N NH
434,46 435 232-236(dec.) B 0 O | )

470,92 435028004/B9058®8 O N N O N |

N 2-208 ifO / NI NH
" NHPE3EPA® 34937247 A O

HO N 2-210 N~NH 307,31 308 >300 B N 30 Mar

2007 WO 2004/ 029055

CH,

-166
- 168 -
Ex. in vitro
No. Structure MW MASS mp /°C PBK-
samma
N
)
N
/)\
N NH
2-219 318,38 319 246-248 D
o CH,
CH,
N
[ )
N
/)\
N NH
2-220 348,41 349 216-218 D
o CH,
O/CHa
CH,
: N
[ )
N CH
)\
| N~ “NH
2-221 384,87 349 288 (dec.) D
o CH,
oCHs




Ex. invitro No. Structure MNVMASS np / C PI3K- amma HO 1 GOHVAF 20072- 211
/ N NH 343,78 308 >300 A ONN HO\ > N NA NH 2-212 346, 35 347
296( dec. )wB 2004/02b055CNO ~ 2-213 / N~NH 346, 35 347 209 B pOriEP20d3M10977 2- 214

NLNH 290, 33 291 201-203(dec.) C O 30 war 2007 WO 2004/ 029055

PCT/ EP2003/ 010377 -167 in . vitro No. Structure MNWMASS nip / C P13K- amm
N~ F
-169 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
)
N
4&
N NH
2-222 CH, 363,38 364 277 (dec.) D
o)
NO,
CH,
N
/)
N CIH
/)\
N NH
2-223 CH, 399,84 364 313 (dec.) D
o)
NO,
CH,
N
/)
N
/)\
2-224 N "NH F 308,32 309 202-204 C
O)\©
N
/
N
~
2-225 N NH 308,32 309 210-212 D
OJ\@\
F




\ NHOF F 0 2-215/ N NH 404,35 291 238-242 B Ol \ N 2302M6r 2009\H
304,35 305 201-203 D Ol \ CH3 NF JHOF \ NF 2-217 / N NH O 418, 38

305 239- M0 2B04/@»@3E3 ~ 1IN 2-218 NNH 304, 35 305 185-186 IBCTLEPQ'MB/O&B7NB.’r 2007
WD 2004/ 029055 PCT/ EP2003/ 010377 -168 Ex. in vitro No. Structure MN MASS

np / C P13K- gamma C(Ny NH 2-219 CH 3 318,38 319 246-248 D 0 | ~

- 170 -
Ex. P
No. Structure MW MASS mp/°C I;I‘;It;_o
gamma
N
F
//> HO F
N F
2-226 N 438,80 325 221-224 D
N
2-227 )\@/ 324,77 325 196-197 D
N -
/ F
- HO F
. N F
/)\ 0]
2-228 N NH 438,80 325 233-235 C
O;\©/CI
N
[ )
N
~
2-229 N NH 324,77 325 226-228 D
O)\@\
Cl




CH3 N~ ~ IN NNH 2-220 CH 348,41 349 216-218 D O |

Cl H

WO
np
NO2

2
/

N NH 2-221 CH s 384,87 349 288 (dec.) D 0 |
004/ ORBQH&/RWES EP2003/ 010377

-169 Ex.

in vitro

~ 3/ 0,3HAar 20483 N N
/ 0iCH3 CH3 30 Mar 2007
No pCBtEPo@BOI1EB7MN MASS

CPI3K- amma N~ \ 1 N/ N5~NH 2-222 CH 363,38 364 277 (dec.) D O3

CH3

-171 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
/ 3 o " E
N F.
%k 0]
2-230 N NH 438,80 325 243-245 D
O)\@\
Cl
N
[ )
N
/)\
N NH
2-231 ol 359,22 358 268-269 D
@)
Cl
N
[ )
N
?k ~CH,
2-232 N NH O 320,35 321 185-187 D
ae
N
[ )
N
/)\ ’
2-233 N NH 320,35 321 202-204 D
@)
)\©/ \CH3




N CIH N N-NH 2-223 CH3 399,84 364 313 (dec.) D O 1 N2 CHD Mar 2007 2- 224
N~-NH F 308, 32 309 202-204 COIl \ NcO \ 2-225 N NH 308,32 309 210-212 D
O F 30 Mawo020i/020040 2004/ 029055 PCT/ EP2003/ 010377 - 170PEX/EPR0V3MILA3TD NO.
Structure MWMASS np / CPI3K- amm N- FHOF \ NF 2-226/ NNHO O
438, 80 325 221-224 D

-172 -
Ex. in vitro
No. Structure MW | MASS mp/°C PI3K-
gamma
N
/’> HO I F
N F
/)\ 0]
2-234 N NH 434,38 321 209-211 C
O
o “CH,
N
/
N
A
2-235 N NH 320,35 321 300 (dec.) D
O
o /CH3
N
/
N
A
2-236 N NH 362,44 363 >410 D
0 CH,
D
N CHH
/)\ CH
N~ NH o7 3
2-237 386,84 351 259 (dec.) D
o)
?
CH,




ON IN 2-227 N-NH 324,77 325 196-197 DO C N- F N HO F B0 Ra22Z®7NF~NH
0 438,80 325 233-235 C OO N \ 2-229 / NF~NH 324,77 325 226-228 D D O
Cl 30 MarwdQod/02%3s2004/ 029055 PCT/ EP2003/ 010377 -171 BXT/EPR0O03I010307 NO.
Structure MWMASS np / CPI3X- amm NI3 FF NHO F 2-230 N NH 438, 80

325 243-245 D O1

-173 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
[ )
N CHH
/)\
N NH
2-238 386,84 351 274 (dec.) B
O\
O CH,
0]
CH, ‘
N
/)
N
/)\
N NH
2-239 O\ 350,38 351 330 (dec.) D
0) CH,
. O
H,C”
N
[ )
N CIH
/)\
N NH
2-240 o\ 416,87 381 291 (dec.) D
o) CH,
9
He _O CH, .
3
N
/)
A
Z
N NH
2-241 0 364,41 365 248 (dec.) D
0 SCH,
CH,
o
H,C”™




ad N~ 1IN / N '"NH 2-231 359,22 358 268-269 D Ol O Cd 39M&F2007H3
2-232 N NH O 320,35 321 185-187 D N 2-233 N ~NH 320, 35 321 202-204 D \CH3
O O 30 Maw0206%/020080 2004/ 029055 PCT/ EP2003/ 010377 - 172PEX/EPR0V3M01A3TD NO.
Structure MWMASS np / CfI3K- anima N-~F NHOF F 'k 0O 2-234 N NH
434,38 321 209-211 C

174 -

Ex. o in vitro
No. Structure MW MASS mp/°C PI3K-

I\;} CIH

2-242 o .| 400,87 365 321 (dec.) D
0 ~CH,
CH,

2-243 N NH 336,42 337 169-170 D

gamma

2-244 N NH 372,88 337 292 (dec.) D

2-245 368,42 369 278 (dec.) D
o .
5




O0O-1 CH3 N 2-235 N~NH 320, 35 321 300 (dec.) D O\ / O CH3 30War28G5 /
N~NH 362,44 363 >410 D O CHaCH3 OCH3 N N CIH N-NH O-CH3 2-237 386, 84
351 259 (wern)4/@0s® | 0 1 CH3 30 Mar 2007 WO 2004/ 02905AP2003/010377
PCT/ EP2003/ 010377 -173 Ex. in vitro No. Structure MWNMASS np / C Pl 3K-
amma N NCIH N' 'NH 2-238 0 386,84 351 274 (dec.) B O CH3

- 175 -

Ex. in vitro
No. Structure MW MASS mp /°C PI3K-

gamma

2-246 404,88 369 320 (dec.) D
o ,
s/’o

Z

\

)
A
. N NH
2-247 369,40 | 370 278 (dec.) C
O
O
/
S/
O

.
%" NH,

N

/
CiH
/)\
N NH
2-248 405,87 | 370 308 (dec.) C
(@)
) o]
o
S

2

/
7 “NH,
N
)
N
/)\
N~ SNH  cl
2249 403,85 | 403 | 240 (dec) D
| o
S//O
N
& ONR,




O CH3 NfN N-NH 2-239 0 350,38 351 330 (dec.)

DO

CH N-NH 2-240 O 416,87 381 291 (dec.) DO\ CH3 /

O(t ANH 2wd4do42864, 41 365 248 (dec.) D O |
WD 2004/ 029055 PCT/ EP2003/ 010377

I P13K-

amra

\ CH3 CH3

I\ CH30 M3 N N
‘0Ol HCEOCHI 3 N
PEE@PG00301085r 2007

-174 LX. No. Structure MV MASS MP/ C

-176 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
7'3
N
2-250 440,31 403 300 (dec.) D
//
N
F
/ > F
HO
F
2-251 N H NO 449,35 336 198-200 D
N
/
N
/
2-252 335,32 334 265-267 D
O)\©/Noz
N )
F
/) o F
)N\ ]
2-253 0 44935 336 238-239 D
)\@/Noz




NINNCIH NH N 2-242 0 CH

400, 87 365 321 (dec.)

D O\ CH?30 M3Ca002 N- ~

\' 1IN 2-243 NNH 336,42 337 169-170 D 0OCH3 as -CH3 N N CIH 2-244 N~NH

372, 88 337020&/0®s.) D siCH3 N
2007 WD 2004/ 029055 PCT/ EP2003/ 010377

O SO 00 \CH, 30 Mar

/\

N NH 2- 245 368p¢2/EP6@3B787( dec.) D

-175 in vitro

No. Structure MN MASS ni p/ C Pl 3K-
-177 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
[
N
_
2-254 N NH 335,32 334 279:281 D
NO,
N
F
/ ’> "o F
N F
/)\ 0O
2-255 N NH 44935 336 265(dec) | D
NO,
N
| ’—> o " F
)N\ \”)<F
2-256 N NH o 429,36 316 248-250 - D
!
CN
N
I’> HO s
N F
. /
2-257 419,37 306 175 (dec.) D
N
/
2-258 (le3 333,40 334 188-190 D
)\©/N\




amma N N CIH N NH 2-246 404,88 369 320 (dec.) D // S O CH30 Maf2007NH
2-247 369,40 370 278 (dec.) C so ONH2 N CIH N NH 2-248 405,87 370 308

(dec.) CwO2bo4/0203s S \ ONH2Z N-\ INNNHCO 2-249 408r8P2008818340 (dec.)
D Oo s

-178 -
Ex. P—
No. Structure Mw MASS mp / °C ';I?fé.o
gamma
N
)
N CH
/)\
2-259 N NH H

CH, 369,86 | 334 266 (dec.) D
N
O}\@/ ~ CH3
2-260 ' 44742 | 334 240 (dec.) D
o)
~CH;

2-261 o )\©\ 38848 389 218-222 D
N/\l

‘ N
@E&} HO\n)F<:
2-262 NANH 0

. 461,40 | 348 253(dec.) D
N. CH.

o 3

)\@f T

2-263 347,38 348 208-210 D
0
X




NH2

No. Structure MW MASS np / C P13K-
300 (dec.woR004®2005s50 S O ~NH2 N F

() 30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377
amma N N CIH N-NH d 2-250 440,31 403

\ J~ HOF F 2-25PCiWEeeboSid1@7449, 35

-176 B0 Man2007tr o

336 198-200 DO N~ \ 1 N 2-252 NNH 335,32 334 265-267 D Ol \ NO2 N -~
IFF \ NHO
-179 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
[
/fr\ CIH
NT N
2-264 )\@\ 383,84 348 304 (dec.) D
(0]
I o
CH,
'7' > CH,
N Hsc\}/CH3'
&k 0. O
2-265 N~ NH Y 40546 | 406 | 280 (dec. D
)\©/NH
o)
N
[ )
N
?k
N _ °NH
2-266 35540 | 356 218-220 D
0]
NN
—
[
[ N CH
N/)\NH
2-267 391,86 | 356 309 (dec.) D
o)
O




F 2-253 / N5~NH O 449,35 336 238-239 D D NO2 O 30 Mar

2004/ 029055 PCT/ EP2003/ 010377

-177 Ex.

invitro

200730 Mé&r 2007
No. Structure MN MASS np

[/ C P13K woanme29d8s \ JN 2-254 NNH 335, 32 334 279=281 DrCcOExbid3®1087F F N

HO. 111 ( F 2-255 N NH O 449,35 336 .265 (dec.) D Ol \ N NF 1 /F HO
F"F 2-256 N NH O 429, 36 316 248-250 D
- 180 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[
N
P
2-268 356,39 357 267 (dec.) D
(0}
N
[ )
N CH
~
N/I\NH
2-269 392,85 357 324(dec.) D
0]
NN
\J
N
[ )
A
~
N NH -
2-270 356,39 357 209-211 D
9]
N
N~ AN
—
N
P
N CH
N¢|\NH :
2-271 392,85 | 357 319 (dec.) D
O)\©\




OCNFI * \ INHO. F 'NIKF i 2-257 / N NH NH2 0 419, 37 30 mzs2datec.) D
0-'- N-- 2-258 NNH CH3 333,40 334 188-190 D O N~CH3 30 Mar 2007 WO

2004/ 029086 2AT2ERR003/ 010377 - 178 Ex. in vitro No. SCmmErtes@1dsy MASS
mp! C PI3K- ~amma N N CIH 2-259 NNH C H3 369, 86 334 266 (dec.) D p N CH3

/' NF Ho I/F \ NF / N-NH p

- 181 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
/
N
2-272 348,36 349 224-226 D
)\@/“\ O/ 3
N
/

N

2-273 348,36 349 253-255 D
O '
CH,
N
)
N
: /
N

2-274 434 .46 435 289 (dec.) D
)\?)k O/\CH3
AN

CH,
N

/

2-275 /\ 470,92 435 282 D

>




2-260 447,42 334 240 (dec.) D p | \ N-CH3 | CH3 N~ IN --30MA20072- 261
388,48 389 218-222 D pl \ O CH3 N FNNHOF Yk F2-262/ N NH {{{{
461, 40 348026@(mewss) D O yCH3 O Ga) NH 2-263 347, 38 2¢®/m20@30107D o0 ~ \
Nr~D CH3 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 -179

-182 -
Ex. in vitro
No. Structure MW MASS mp/°C PISK-
gamma
N
[ )
N
/)\
2-276 N NH 291,31 292 204 - 205 c
N
O I N
_
N—‘/\
F
I HO F
N F
/J\ (0]
2-277 N NH 405,34 292 206 (dec.) C
N
o) I AN
_
)
N
/)\
2-278 N NH 291,31 292 224 -225 c
o) l IS
~N
N—-’j
F
l HO F
N F
/)\ O
2-279 N NH . 405,34 292 2310(dec.) C
o) | AN
=N




Ex. in vitro

2-264 383,84 348 304 (dec.) D o CH3 N CH3 N H3C |
\NH N 2-266 355, 40 r85aP2d08/021307 D O |

405, 46 40802861/02955 . )

D ONHN- N

No. Structure MWMASS np / C PI3K- amma N \

r3a\vI&t 2007N~NH

CH3 2-265 NNH Oy

No NNCH NNHZ2-267 391,86 356 309 (dec.) D Ol No 30 Mar 2007 WO
2004/ 029055 PCT/ EP2003/ 010377 -180
' -183 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
/)
N
?k
N NH
2-280 359,31 360 219-220 D
o) | NN
=
F
N
[ )
N
CIH
=
N/I\NH A
2-281 395,77 360 > 250 C
o} | NN
7 F
F
F
N 4
/)
N
?k
N NH
2-282 334,38 335 249 (dec.) D
o) | NN
= lil/CHs
CH,

\



Ex. invitro No. Structure MWMASS np / C P131(- gamma N N39¢Ma223G8
356,39 357 267 (dec.) D O NN V "N CIH NN NH 2-269 392,85 357 324(dec.) D
Q\ N~ ofD 200M058- 270 356,39 357 209-211 D O Nv ' \ paThip@hosloe3s7NH
2-271 392,85 357 319 (dec.) D 0 1\ N,'N 30 Mar 2007 WO 2004/ 029055

PCT/ EP2003/ 010377 - 131 Ex. in vitro

-184 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[ )
N CIH
?k
N NH
2-283 370,84 335 311 (dec.) c
o) | NN
CH
a 'il/ 3
CH,
N
[ )
N CIH
/
2-284 NH OH 343,78 308 346 (dec.) D
=
N
/

}

2285 NH o Hy 32134 | 322 198 - 199 c

)\(;
N
/)\ CH
N NH o 3
o) ' NN
gz O/CH

[y

2-286 351,37 352 244 -245 - D




No. Structure MWMASS np / C P13K- amma N-~\ N 2-272 / N3Vt 200348, 36
349 224-226 D 0 0~,CH3 N \ r N/ N~NH 2-273 348,36 349 253-255 D 0 O
~CH3 0 NvONodMNH20058- 274 434,46 435 289 (dec.) D O O CHpCOEB2003/0@437 \ N
ClH NH 2-275 OO0 11-1~ CH3 470,92 435 282 D | \ OO0 CH3 30 Mar 2007 WO
2004/ 029055 PCT/ EP2003/ 010377 -182 EX. in vitro

- 185 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
- gamma
[ )
N CiH
/)\ ~CH,
2287 N NH O 387,83 352 210 (dec.) C
0 | SN
= O/CHs

2-288 N NH S 337,41 338 233 -234 D

2-289 N NH S 3 373,87 338 298 - 299 C
o) | NN
/
N
[ )
N
/)\
2-290 N NH Cl 339,79 340 213-214 B
o) | NN
‘ =




No. Structure MWMASS np / C PI3K- amma N ~ IN 2-276 NNH 291303\a227
204-205 C Ol ~ NFF F \ NHO 2-277 NNH 0 405,34 292 206 (dec.) C ON
N 2-278 WO 200di2853%, 31 292 224-225 C ONF r HOF N PCZAPZO3NDOSNH O
405, 34 292 2310(dee.) C O N 30 Mar 2007 WD 2004/029055 PCT/ EP2003/ 010377
-183 Ex. invitro No. Structure MNMASS np/C Pl 3K- amm

-186 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
[ )
N
=
2-291 N NH 325,76 326 246 - 247 B
o) | NN
Z
Cl
N
)
N
%k
2-292 N NH 292,30 293 267 - 268 C
O)\”/%N
I
N
D e L
e
A 0]
2-293 N NH 406,33 293 234 (dec.) C
O)\(\N
N
N
)
N
?k
2-294 N NH 30633 | 307 | 257(dec) c
o)\l/%N
N\)\
CH,




\ INI

NNH 2-280 O 359, 31 360 219 -

220 D |

~NF F F N\

r30 \dht20oa¥~NH

2-281 395,77 360 > 250 C O ( ~NF F cc? NNH 2-282 O 334,38 335 249
(dec.) Dwal2bbddo@3513 CH3 30 Mar 2007 WO 2004/ 029055 PEThEP2@0881B31D377 -

184

-fx-.

vitro No. Structure MWNMASS np / C i PI3K- amma N
-187 -
Ex. in vitro
No. Structure MwW MASS mp /°C PI3K-
gamma
N
/ P E
N Ho\n/kF
4’\ 0
2-295 N NH 420,35 307 231 (dec.) C
o) | NN
N
= CH,
N
[ )
N
2-296 N/ NH CH, 293,33 294 128 - 129 c
N
o N
| 4
N
/)
j’\ CH
2-297 N/ NH lCHs 329,79 294 264 (dec.) c
o N
|/
N
[ )
N
2208 | N)\NH 28029 | 281 | 350 (dec) C
o O
| 4




r CH NNH 2-283 370,84 335 311 (dec.)
~ 2-284 /| N NH OH 343,78 308 346 (dec.)
321, 34 328019&/0296589 C O )N N ~ f N /CH3 2-286 N \ NPCOERBM38703352

244-245 D O |
185 --in .

~N O /CH3 30 Mar

C Ol
D Ol

N/ N
~N ~ |

CH3

30HAar 200¥ CI H

N 2-285 N "NH O-CH3

2007 WO 2004/ 029055 PCT/ EP2003/ 010377 -
vitro No. Structure MWMASS nip. / C P13I(- amma N

- 188 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
I\
N CIH
¢‘\
2-299 N NH 316,75 | 281 311 (dec.) c
0]
T
N F
/ F
N HO E
—
2-300 N~ NH o 30431 | 281 | 230-232 B
2-301 330,80 331 198 (dec.) D
2-302 310,38 311 192-193 C




Coj

Mar

ClH/CH3 2-287 N NH O 387,83 352 210 (dec.) C
NNH S, CH3 337,41 338 233-234 D O 61--

338 298- 290 204/0d556N N N 2-290 N5S~NH C 339, 79 340 21pczEb283/003h CH3 30

2007 WO 2004/ 029055 PCT/ EP2003/ 010377

[ O CH330 Mar200% 2- 288

N f NCH2-289 NNH S, CH3 373, 87

-186 EX.

in vitro No.

Structure MWMASS rap / C P13K- amma N N C 2-291 N~NH 325,76 326 246 - 247

B

-189 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[ )
N
2-303 NANH 341,35 342 286 - 287 D
S
i o,
N
[ )
)N\ CIH
2-304 N/ NH 377,81 342 300 (dec.) D
S
© Dl
N
[ )
N
N)\NH
2-305 341,35 342 269 - 270 D
o) = S
——
NO,
N
)
N CIH
N/)\NH
2-306 377,81 342 296 (dec.)- D
0O = S
——
NO,




ON~ C

F 2-293 N~NH O 406, 33 293 234 (dec.)

N N 2-292 4~NH 292,30 293 267-268 C O Y N NJ N30AValN08? F {

C NN-

~ 1IN 2-294 / NNH 306, 33 307

257 (dec.woQoo429638! N / CH3 30 Mar 2007 WO 2004/ 029055 rETHPENIODB/D10377

-187 Ex.

invitro No. Structure MWMASS np / C P13K- anma N ) F N HOyF
-190 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
/
N
)\
2307 N NH 29833 | 299 | 219 (dec) c
N
O \
| N
/
S
N
/
N CH
A
2308 N™  "NH 380,84 | 345 | 344 (dec) B
N
o)
S—cH,
N
H
N
/)
A
s
N~ NH
2-309 N e 44043 | a4 250-253 D
© \
L
Mo
CH
H,C ®
N
/ e
N Ho\")<F
?k O
2310 N™  'NH 44536 | 332 | 252 (dec) B
O N\\
/N




F 2-295 N NH 420,35 307 231 (dec.) CO/ ~, \' N NCH3 N c'3 Ra22®7NNH CH
293,33 294 128 - 129 C3 N IN CIH 2-297 N-NH CH 329,79 294 264 (dec.) C O
IN 1 3 Nvd-28@2e35 N NH 280,29 281 350 (dec.) C O 0 3ecvmpr28007037%0

2004/ 029055 PCT/ EP2003/010377 -188 1;x in vitro No. Structure MWV MASS np
/| Cpl3K- amma N\ | NCH2-299 1 / N~-NH 316,75 281 311 (dec.) C O 010/

- 191 -
Ex. P
No. Structure MW MASS mp /°C lll:g:,lltg_o
gamma
N
)
N
%k
N NH
2-311 o N 373,42 374 202-203 D
A\
N
N
D—on
H,C :
o
N
/)\
2-312 N NH 347,40 348 303-305 D

2-313 N NH 383,86 348 314 (dec.) C

N
2-314 NH /CHg 34339 | 344 259260 D
N




NFF HOF 2-300 NNH O 394,31 281 230-232 B O O N--" '\ r39 Ra320071 N

"NH 330,80 331 198 (dec.) D OO NN 2-302 N~NH 310,38 311 192 - 193 C
O CH3 30 waro®@02%ss\WDO 2004/ 029055 PCT/ EP2003/ 010377 18%cExP2003/0¥3t7 0 No.
Structure MWMASS np / C PL3g- anmma N-~ cO 2-303 N NH 341, 35 342 286- 287

D OSNX®2 N

-192 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
[
N
N
2-315 W 34339 | 344 288 - 289 D
3
N
/
N
/
2-316 N )\CD 341,38 342 263 - 264 D
N
/
N CiH
2317 N NH . 377,84 342 319 (dec.) B
-
N
N
B
N CH
A :
2-318 N NH Nl X 377,84 | 342 316 (dec.) D
o =




N CIH 2-304 NJ "NH 377,81 342 300 (dec.) D OS N2 N \ 1 N9 M 207305
341,35 342 269-270 D O~ S N2 N~\ NCIH C N' NH 2-306 377,81 342 296
(dec.) DwO20042838 30 Mar 2007 WD 2004/ 029055 PCT/ EP2@03/p2@3/670377 190 No
Ex. Structure MWMASS nP/ CiP vitro No. P13K amma N-~ N\ N 2-307 N-NH
298, 33 299 219 (dec.) C 0O 'N

-193 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
D)
N
A
2319 N NH 374,43 375 260 - 261 D
0] N ="
| N\ 7
S
N
B
N CiH
)\
2-320 N NH 410,89 375 310 (dec.) D
S
N
[ )
N
P |
2-321 N NH 374,43 375 281 (dec.) D
. N -
S
N
B
N CH
/)\ '
2-322 N NH 410,89 375 335 (dec.) D
N —
S
N”>
N
2-323 /)\ O\ 334,38 335 167 -168 D
’ )Ni/©/ o
O




S N |

HO < i\

2004/ 029055 PCT/ EP2003/ 010377

N CIH 2-308 N; ~NH 380,84 345 344 (dec.) B Ol N ~ -@GBvalN097 N
N~NH 2-309 N F 440,43 441 250-253 D FOIl \ \~- NF HICCH3 NFF \ ~N
WO2@/029085NH 0 445, 36 332 252 (dec.) B N N NpdaTARP2MB018007 WO
-191 :
~-194 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
[
N
2-324 /)\ 310,38 311 122-123 D
N NH S \
N
0]
N
)
N
4'\
‘| 2-325 N NH 320,35 321 149 - 150 D
)\/O
o) \©
N
)
N
2-326 /)\ 228,26 229 189 D
O CH,
N
[ )
N
2-327 )\ 242,28 243 amorphous D
N NH
o CH3
N
B
N
2-328 /* 256,31 257 121-122 D
N NH
O)\/\CH3




Ex. invitro No. Structure MWVMASS nip / C P13K- amma N~ \ 30 Mar 2004
2-311 373,42 374 202-203 D . Ol NNN H3C/-CH3 N~ N 2-312 N~NH 347, 40
348 303- 396 20w4/a%058~ r N CIH 2-313 NYNH 383,86 348 314 @de®Prood01@377 O | N
N\ I N NNH 2-314 C H3 343,39 344 259 - 260 D N 30 Mar 2007 WO

2004/ 029055 PCT/ EP2003/ 010377

- 195 -
Ex. . in vitro
No. Structure MwW MASS mp/°C PI3K-
gamma
B
N
2-329 /)\ 270,34 271 154 (dec.) D
N M3
0 CH,
B
N
2-330 N NH 256,31 257 104-105 D
2-331 270,34 271 135-136 D
2-332 N NH 331,59 331 194 (dec.) C
Cl
O
Cl
Cl




-192 in No. Structure MWMASS np / C PI3K aroma N~ N 2-31530WA&F 200343, 39
344 288 - 289 D N CH3 N~ N 2-316 / NNH 341,38 342 263-264 D ON r N
Cl H 2- 31AvD 2bb4p9055377, 84 342 319 (dec.) B ON CH (erCep20030N3NH N N
377,84 342 316 (dec.) DI / 0 30 Mar 2007 WO 2004/ 029055

PCT/ EP2003/ 010377 -193 Ex. in vitro No. Structure MWMASS np / C P1317,

ganma - 196 -
Ex. R in vitro
No. Structure MW MASS mp/°C PIBK-
gamma
B
N
2-333 N/)\NH F 332,23 333 210-211 D

2-334 él\ 254,29 255 164 - 165 D

N
/)\
2-335 N NH 296,38 297 170-172 D
O)\O
N
[\
N
)\ o) O CH,
2336 N~ NH Y \'< 39748 | 398 | amorphous D
CH,
N CH




\' N 2-319 NNH 374,43 375 260-261 D NN-~I~S N'" \ NCH 30Ma22@20 NNH

410,89 375 310 (dec.) D ,;JI NN S NN 2-321 NNH 374,43 375 281 (dec.) D
O\ N S wWoNo@dd@is5322 N5S~NH 410,89 375 335 (dec.) D NprOrEpbbo3®10837\ N
2-323 / 334,38 335 167-168 D

-197 -

Ex. in vitro
No. Structure MwW MASS mp/°C PI3K-

gamma

I\
dN
2-337 N/)\NHOYO 431,50 | 432 119 -120 D
N

0)

N
I )
. N
/)\
2-338 N NH 0 CHy 397,48 398 147 - 148 D
L
O)\O\l (o) CH,
)
&k
2-339 N

NH ' 29736 | 208 179 - 180 D

2-340 | 397,48 398 amorphous D




N NH OCH3 3 30 Mar
vitro

123 D 1 Wbl 2804@2963s\ N-3 \

NNH CH3 N\ r

2007 WD 2004/ 029055 PCT/ EP2003/ 1110377
No. Structure MW MASS np / C pl3K-

amma N 2-324 N

-3 alEx007i n
310, 38 311 122 -

I N 2-325 NNH 320, 35 321 149prcTEPO00B0163+0D | \
2-326 1 228,26 229 189 D. N NH OACH3 N\ J N 2-327 242,28 243 anorphous D

IN 2-328 ( ~A 256,31 257 121-122 D

-198 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[
N
P
2.341 431,50 432 111-112 D
o)
N\n/o
CH, N
5 /
2342 (I) /k 35038 | 351 | amorphous c
CH3 )\@
CH N
[ ° /
O
N
2-343 . ?k 288,31 289 240-241 D
? N NH
CH, 2\
o) CH,
C|)H3 N
J /
N
2-344 )\ 302,34 303 224-225 D
' (l) N NH
3 O 3
H, N
! )
H,c” N
%'\
2-345 N NH 334,38 335 269 C
o) | SN
=




N NH O CH3 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 - 13BMain2007t r o
No. Structure NNWMASS np / C PI 3K- amma 2-329 270,34 271 154 (dec.) D N
NH CH3 OGWB 2007020085 ~ 2-330 N' 'NH 256, 31 257 104-105 PCT/HH30030163Y7 CH3 N N
2-331 N \NH 270,34 271 135-136 D CH3 OCH3 CH3 cri'bx 2 -332 NNH 331, 59
331 194 (dec.) C d

-199 -
Ex. St t in vitro
No. ructure MwW MASS mp/°C PI3K-
gamma
CHy N
N /
H,C” N
2-346 N NH 339,42 340 272 D
) \ S/
o/\l N
(A [
N
2-347 NANH 37642 | 377 244 D
(o) | NN
=

2-348 %k ' 381,46 382 124 D

N NH
o S
| /
N
)
' N
2349 F N/)\NH 36435 | 365 226 B
F
F
o S




C C 30 Mar
Structure MWMASS np / C PI 3K-

296, 38 297 170-172 D O N O O CH3 2-336 N NH 397, 48 |

2007 WO 2004/ 029055 PCT/ EP2003/ 010377

-196 Ex.30 Maw2@070 No.

amma N~ IN 2-333 N~NH F 332, 23 333
210- 211 DvoRo&9d55 F N~ 2-334 NNH 254, 29 255 164- 165 BPCTNPR0Y3/02033B5 N~NH

398 anor phous D CHCH3

30 Mar 2007 WO 2004/029055 PCT/ EP2003/010377 -197 EXx. in vitro

- 200 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[
)N\ CiH
2-350 N/ NH 400,81 365 292 C
F o S
|/
N
Br. l >
N
2-351 N)\NH 37525 | 376 232 D
o S
|
N"‘>
Br l
)N\ CIH
2-352 N/ NH 411,71 376 275 c
o S
W
N
/
N
/)\
2-353 Cl N NH 325,76 326 254 B
o) | NN
o




No. Structure MW MASS np |
-120 D NO NN 2-338 ):0 C~CH 397,48 398 147-148 D OCH3 a N)

2- 339 N'NM0290/0@3605898 179-180 D O NH N1 c N NH 2-340pP89/&ri®389877
hous D O N~QuCH3 101 CH CH3 30 Mar
-198 Ex7 in vitro

anor p

PCT/ EP2003/ 010377

amma N

'c P13K-

amma N 2-337 '

N~NHO yO 3BWab200¥32 119
~ IN

2007 WO 2004/ 029055
No. Structure MV MASS nip It P13K-

-201 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
)
N
2354 ) N/)\NH 330,80 | 331 228 c
0 S
| /
N
Cl [ ’_>
N
2-355 NANH 330,80 | 331 174 C
o S
| /
N
Cl [ ’>
/’I\'\ CIH
2-356 N/ NH 367,26 | 331 276 B
o S
| /
Cl N
/)
N
/k
2-357 N NH 32576 | 326 243 C
o) SN




N N NH 2-341 ~ 431,50 432 111-112 D--C\ ' NO 0O H3 N 2-3Zver 26awH

350, 38 351 anorphous C CH3 O CN IH3 ~ O~ N 2-343 288,31 289 240-241 D
O N NH | wOMB040268383 H3 ~ ~ IN 2-344 | "1 302, 34 303 22#c2@»2003/01937N NH CH3
CH3 CHf H3C-N N 2-345 N)' ~NH 334,38 335 269 C ON

-202 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
Cl N
)
N
2358 | - N4I\NH 330,80 | 331 233 D
o S
|/
Cl N
)
/'\L CH
2-359 N/ NH 367,26 | 331 227 o
o S
|/
N-—’>
i /
N
/)\
2-360 N NH 309,31 310 242 C
o) | SN
=
N‘>
- /
: N
2361 Nél\NH 31434 | 214 315 c
o S
|/




30 Mar 2007 WO 2004/029055 PCT/ EP2003/1110377 -199 EXx. in \30Mar 2007.
Structure MWMASS np / C P13K- amma CH N-~ H3C-,N | N 2-346 N)'~' NH 339, 42
340 272 DvoQoiN/02d055 1 N 2-347 NNH 376,42 377 244 D O ~pepp20d3/010877 ~ | N
2-348 NNH 381,46 382 124 D O3 N~ \ 1 2-349 F NH |1 364,35 365 226 B N F
g O 30 Mar 2007 WO 2004/029055 PCT/ EP2003/ 1110377 -200

-203 -
Ex. in vitro
No. Structure MW | MASS | mp/°C PIBK-
gamma
UL
O,N N HO\U/|<IE
2362 NT N © 45034 | 336 224 c
o SN
| gz
“Ha Chiral
N
/
" N CiH
2-363 &I\ 341,80 | 306 | 204(dec) D
N NH
o | NN
=
H,C Chiral
N CH,
/
N
2-364 A ClH 38388 | 348 230-240 D
N NH
o) | NN
=
0
NH,
N
/
N
2365 /)\ ClH 370,80 | 335 | 274(dec) D
N NH
o | SN
=




Ex. Structure MWMASS m/'Cin vitro No. P PI3K- amma N~ N30 Wa22@50 F |

/ N '"NH 400,81 365 292 C FFS N Br ~ N 2-351 N5~NH 375,25 376 232 D O
Br N Cl Hwo3b&y/ddeddsl 411, 71 376 275 C O S| / N/~ IN 2c3aEP263/0MNNH 325, 76
326 254 B 0 N 30 Mar 2007 WD 2004/029055 PCT/ EP2003/010377 -201 Ex. in
vitro No. Structure MWNMASS np 1 C P131<_ aronm

-204 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
71 Chiral
N CH,
' /k CIH
=
2-366 N NH 341,80 306 270(dec.) D
0 | NN
=
N
[ )
N

N N
2-367 428,88 398 273-274 A
. SN . .

(@) (@) I
=
OH
N
)
N
4‘\
MeO N NH HCI
2-368 403,83 368 3
OMe 240(dec.) A
o) | NN
=




N 2-354 CI N~NH 330,80 331 228 C O3 X CI N 2-355 N'" '"NH 33nm@er28r 174 C
ON C NCH 2-356 N'" "NH 367,26 331 276 B O C N N 2-357 N-NH 325,76
326 243 GvoNo®@2biEs 2007 WO 2004/ 029055 PCT/ EP2003/ 010B¢T/EP2@8A103EX. | n
vitro No. Structure MWNMASS np / C PI3K- amma C N/~ N 2-358 N NH
330,80 331 233 D OO CIH 2-359 ~o0i NNH 367,26 331 227 C

- 205 -

Example 3-1:
(2)-2-Imidazo(1,2-c]quinazolin-5-yl-1-(2-thienyl)ethenol

(1)  2-(IH-Imidazol-2-yl)aniline

> D
N
H

N ————
H

NH, NH,

A mixture of 2-(4,5-dihydro-IH-imidazol-2-yl)aniline hydrobromide (50.0 mg,
0.207 mmol) and manganese dioxide (170 mg, 1.96 mmol) in N,N-dimeth-

10 ylpropylenurea (2.0 mL) was heated at 150. (bath temp.). After 1 hour, the reaction
mixture was cooled to room temperature, poured into a solution of hydroxylamine
hydrochloride (0.5 g) in water (50 mL), and the resulting mixture was extracted with
ethyl acetate. The separated organic layer was washed with brine, dried over
magnesium sulfate, filtered, concentrated under reduced pressure. The crude residue |

15 was triturated with isopropylether, and the precipitate was removed by filtration. The
filtrate was concentrated under reduced pressure, and the residue was purified by
preparative thin layer chromatography (silica-gel, ethyl acetate as the eluent) to give
2-(1H-imidazol-2-yDaniline (20 mg, 61% yield).

20 (2)  Ethyl 3-0x0-3-(2-thienyl)propanoate

CH,
CH,
OH . o ?
|/ © o K o s
Ly

To a suspension of 2-thiophenecarboxylic acid (6.48 g, 50.57 mmol) in tetra-
hydrofurane (100 ml) at 5. was added 1,1’-Carbonyldiimidazole (8.61 g,



O3 I NF'"™ N 2-360/ N NH 309,31 310 242 C Ol ~N F /N Z0394ar 2007 N'
"NH 314,34 214 315 C -::,1~ O S 30 Mar 2007 WO 2004/ 029055

PCT/ EP20080Qa6%329055- 203 Ex. in vitro No. Structure MV bBSEro@3/01637P1 3l { -
amma N F OZN |1 NHOJF F 2-362 N NH O 450,34 336 224 CO I ~N CH3
Chiral NC CN C{H 2-363 N' 'NH 341,80 306 204(dec.) D Ol ~N H3C

- 206 -

53.09 mmol) by portions. The mixture was allowed to warm to room temperature,
and the stirring was continued for 1 hour. The reaction mixture was added into a
suspension mixture of magnesium chloride (4.86 g, 51.07 mmol) and pottasium 3-
ethoxy-3-oxopropanoate (12.91 g, 75.85 mmol) in tetrahydrofurane (50 ml). After
5 being stirred at 50. for 2 hours and at room temperature overnight, the reaction
mixture was poured into water ,and then extracted with ethyl acetate. The extract
was washed with brine, dried over magnesium sulfate, filtered, and concentrated
under reduced pressure. The residue was purified by column chromatography on
silica-gel (ethyl acetate/ hexane, 15/85) to give ethyl 3-oxo-3-(2-thienyl)propanoate
10 -(7.83 g, 78% yield) as a yellow oil.

(3)  (£)-2-Imidazo[1,2-c]quinazolin-5-yl-1-(2-thienyl)ethenol

CH N
3 I \
'\f/\> o/I d}
NH, s

15 A mixture of 2-(1H-imidazol-2-yl)aniline (60.0 mg, 0.38 mmol), ethyl3-oxo-3-(2-
thienyl)propanoate (74.7 mg, 0.38 mmol) and p-tolenesulfonicacid monohydrate
(36.1 mg, 0.19 mmol) in toluene (30 ml) was heated at reflux for 2 hours. After
cooiing to room temperature, the reaction mixture was poured into aqueous saturate
NaHCO; solution, and the resulting ijmre was extracted with ethyl acetate. The

20 extract was washed with brine, dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. The residue was purified by column chromato-
graphy on silica-gel (ethyl acetate/ hexane, 2/3 - 1/1) to give‘ (Z)—Z-irnidazo[l,z;
c]quinazolin-5-yl-1-(2-thienyl)ethenol (37.0 mg, 33% yeild) as a yellow powder.
Melting point: 128°C

25 Mass spectrometry: 294
In vitro PI3K-f inhibitory activity:



[ 2- 365
Chiral NCH3 NCH 2-364 383,88 348 230-240 D / N NH O N 3D Mk2200¥
N 2-365 | / CIH 370,80 335 274(dec.) D CN NH O 01~ 30 Mar 2007 WO .
2004/ 029056 24102632003/ 010377 -204 Ex. in vitro No. Srcumraes/oMAFMASS ni p
/| CPI3K- amma N Chiral ~ NCH3 ~ NCH 2-366 / N NH 341, 80 306

270(dec.) D Ol ~NNc ~ N
- 207 -

In vitro PI3K-~y inhibitory activity: D

"H-NMR (300 MHz, CDCI3): d 6.11 (1H, s), 7.16 (1H, dd, J = 3.8, 4.9 Hz), 7.34 -
7.41 (2H, m), 7.53 - 7.60 (3H, m), 7.64 (1H, d, J= 1.7 Hz), 7.73 (1H, dd, T= 1.1, 3.8
5 Hz), 8.34 (1H, dd, T= 0.9, 7.8 Hz), 14.70 (1H, bs).

Example 3-2
(£)-2-Imidazo[1,2-c]quinazolin-5-yl-1-(2-thienyl)ethenol hydrochloride

N\ I
so'gisedr
N/ —— N/

l |
S HO S

| ) AW,

HO
10

To a solution of (Z)—2-imidazo[1,2-c]quinazolin—5-yl-1-(2-thieny1)ethenol (0.06 g,
0.07 mmol) in chloroform (1.0 ml) was added a 4N solution of HCl in 1,4-dioxane
(0.5 mI). The mixture was diluted with ethyl ether, and the resulting precipitate was
15 collected by filtration, washed with ethyl ether, and dried under reduced pressure to
give (Z)-Z-imidazo[l,2-c]quinazolin—5-y1—1-(2-thienyl)ethenol hydrochloride (0.07 g,

quantative) as a yellow solid.

Melting point: 263°C (decomposition)
20 ' Mass spectrometry: 294

In vitro PI3K-B inhibitory activity:

In vitro PI3K-~y inhibitory activity: D

'H-NMR (300 MHz, DMSO-d6): & 6.79 (1H, s), 7.28 (1H, dd, T = 3.8, 4.9 Hz), 7.45
25 (IH,t,J=7.0Hz), 7.66 - 7.77 (2H, m), 7.82 (1H, d, 1.7), 7.91 (1H, dd, J = 1.1, 5.0

Hz), 8.17 (1H, dd, J=1.1, 3.8 Hz), 8.30 (1H, dd, T= 1.0, 8.0 Hz), 8.62 (1H, d, I = 1.7

Hz), 14.36 (1H, br). | |



NI / NY'NH HCI 2-367 428,88 398 273-274 A Q0 Ol -'N OH N30 M 20880 N'
"NH HCl 2-368 Owe 403,83 368 240(dec.) A Ol ~N OH 30 Mar 2007 WO

2004/ 029086 20@N026032003/ 010377 -205 Exanple 3-1: PCT/EP2003/010377
(2)-2-1mdazo[ 1, 2-c] qui nazol i n-5-yl -1-(2-thi enyl)ethenol (1)

2- (1 H1mdazol-2-yl)aniline 5 cc?cc? A m xture of

2-(4,5-di hydro-1Himdazol -2-yl)aniline hydrobromde (50.0 ng, 0.207 nmol)
and manganese di oxide (170 ng, 1.96 nnor? Bn N, N -di meth- 10 yl propyl enur ea
(2.0 nL) was heated at 150. (bath tenp.). After 1 hour, the reaction

m xture was cooled to roomtenperature, poured into a solution of
hydr oxyl am ne hydrochloride (0.5 g) in water (50 nL), and the resulting

m xture was extracted with ethyl acetate. The separated organic | ayer was
washed with :ed over nmagnesiumsulfate, filtered, concentrated

€
under rEducquRﬁQ%%H?%%:%Pﬁmgﬁﬁgg?@ﬁ%ggﬂﬁﬁ&g was triturated with

i sopropyl et her, eclp renoved by filtration. The
filtrate was concentrated under reduced pressure, and the residue was
purified by reparative thin layer chromatography (silica-gel, ethyl
acetat e Jas t HE;) el Jendazotls2-giquinazolin-5-amine

: %7’\> " )
N + l | — d N
NH:l N NANH?_

To a solution of 2-(1H-imidazol-2-yl)aniline (0.06 g. 0.38 mmol) in methanol (3 ml)
10 was added cyanogen bromide (0.05 g, 0.45 mmol). The resulting mixture was stirred
at room temperature overnight. The reaction mixture was poured into water, and the
resulting precipitate was collected by filtration, washed with acetone, and dried under
reduced pressure to give imidazo[1,2-c]quinazolin-5-amine hydrobromide (0.06 g,
61% yield) as a white solid.
15
(2)  N-Imidazo[1,2-c]quinazolin-5-yInicotinamide

: B, )
N+ 4 NN dN
NékNH2 %\Q N/*NH

o) I\N
=

20 To a mixture of imidazo[l,2-c]quinazolin-5-amine hydrobromide (93 mg, 0.35
mmol) and nicotinic acid (124 mg, 1.01 mmol) and DMF (2.5 ml) at room tempera-~
ture was added benzotriazole-l-yl-oxy-tris-pyrrolidino-phosphonium hexafluoro-
phosphate (525 mg, 1.01 mmol) followed by N, N-diisopropylethyl amine (0.264 ml,

1.51 mmol), and the mixture was stirred at 80 . for 6 hours. After cooling to room



2-(IHimdazol-2-yl)aniline (20 ng, 61%yield). 20 (2) Ethyl 30 Mar 2007
3-0xo0-3-(2-tWenyl ) propancate J H3 FIS3 OOH+ 0 O0 OS~~J' 0 V\p Kt
0 S To a wopewmrpwa of 2-thi ophenecarboxylic acid (6.48prgI/EP008/0103D! ) in
tetra- hydrofurane (100 m) at 5, was added 1,1'-Carbonyl diim dazole (8.61
g, 30 Mar 2007 WO 2004/029055 PCT/ EP2003/010377 -206 53.09 mmol) by
portions. The m xture was allowed to warmto roomtenperature, and the
stirring was continued for 1 hour. The re¥#tion mixture was added into a
suspensi on m xture of magnesium chloride (4.86 g, 51.07 nmol) and pottasium
3- et hoxy- 3-oxopropanoate (12.91 g, 75.85 mmol) in tetrahydrofurane (50

m). After 5 heipeginat] tiededtiobOmittale Fabodbuge®iftodhqiddal &ﬁﬁ%&a
overnight, the reaction nixture was poured into watéer and then extract %ed

with ethyl actauicn. %reéklﬁmad{femme Was h@ldleqmd by fﬁﬂhrértm,n, sirklemll Witk racetone,
magnesi um sul e I d, concentra undey. ressure The
Pt oo o BRAET R CRESIM ShR sbiF Shinn gl CR-fativgonn-s-

resi due was purifred by colunn C

acet at e/ hexaﬂﬁmoﬂnﬁdxﬁﬁ)e(n@n@rg%e}lsmja@a%ﬂe@oﬁd? t hi enyl ) propanoate 10
(7.83 g, 78%yield) as a yellow oil.

(2)-2-1ridazo[ 1, 2-c] qui nazol i n-5-yl - 1- (2 thienyl)ethenol H3 NIl ON N +
Melting point: 223-224 °C (decomposition)
Mass spectrometry: 290
In vitro PI3K-B inhibitory activity:
In vitro PI3K-y inhibitory activity: C
10
1H—NMR (300 MHz, DMSO-d6): d 7.53 - 7.62 (3 H , m), 7.70 (1H, t, T = 7.34 Hz),
8.00 (1H, d, J = 8.10 Hz), 8.30 (1H, d, J = 7.91 Hz), 8.44 (1H, s), 8.63 (1H, d, J =
7.72 Hz), 8.81 (1H, dd, T = 1.5, 4.7 Hz), 9.49 (1H, s), 13.49 (1H, br).

15 Example 4-2
N-Imidazo[1,2-c]quinazolin-5-ylnicotinamide hydrochloride

o B
N N/*NH -

NH

= =

20 To a solution of N-imidazo[1,2-c]quinazolin-5-ylnicotinamide (40 mg, 0.14 mmol) in
methanol (20 ml) was added a 4N solution of HCl in 1,4-dioxane (0.5 mil). The
mixture was concentrated under reduced pressure. The resulting solid was collected
by filtration, washed with tetrahydrofurane and dried under reduced pressure to give
N-imidazo[1,2-c]quinazolin-5-yInicotinamide hydrochloride (40 mg, 89% yield) as a

25 white solid.



HON NHZ Ol SHOS 15 A m xture of 2-(1H i m dazol-2-yl)ani3dmer2®0J. 0 ng,
0. 38 mmol ), ethyl 3-o0x0-3-(2- thienyl)propanoate (74.7 ng, 0.38 mml) and

p- t ol eneswbhonieasssd nonohydrate (36.1 ng, 0.19 nmol ) iPoTEPRASOE3(B0 M)
was heated at reflux for 2 hours. After cooling to roomtenperature, the
reaction m xture was poured into aqueous saturate NaHCO3 sol ution, and the
resulting mxture was extracted with et hét5 acetate. The 20 extract was
washed with brine, dried over magnesium Pf’ate filtered, and
concentrated under reduced pressure. The residue was purified by col um
chromat o- graphy on silica-gel (ethyl acetate/ hexane, 2/3 - 1/1) to give
(2)-2-im dazd{’lmf/ ipg polrfuR2faAo(denerBpydition)( 2- t hi enyl ) et henol (37.0 ng, 33%
yiild) as a yell ow ovvder |ting point: 128C 25 Mass spectronetry: 294
In vitro Pl 3»%6116%5% %F?tﬁf);gg/gtivity 30 Mar 2007 WD 2004/ 029055

PCT/ EP2003/ 0 K-y inhibitory activity: D'HNVR (300
MHz, CDCL3): ]133@0513?% h%bﬁb&%g%’#% dd, J = 3.8, 4.9 Hz), 7.34 - 7.41
(2H, ™, 7.53nvitfo BBK-3khhibkoryachdnttH, d, J = 1.7 Hz), 7.73 (111, dd, J =

1.1, 3.8 5 Hz), 8.34 (1H, dd, J=0.9,7.8 Hz) 14.70 (1H, bs). Exanple 3-2
(4) - 2- hrii dazo[ 1, 2- ¢] qui nazol i n-5-yl -1-(2-t hi enyl ) et henol hydrochl oride N

N 3731 N N $08 M Brisb-dd) 7l o8, by, 7.65 1m, 1, 1= 7.5 1), 7.82 (11,
dd, J=7.3, 8.1 Hz), 7.92 (1H, 5), 8.02 (1H, dd, ] = 5.5, 7.9 Hz), 8.54 (1H, d, J = 8.3
Hz), 8.73 (1H, 5), 9.02 (1H, dd, = 1.3, 5.3 Hz), 9.07 (1€, d, J = 7.53 Hz), 9.67 (1H,

s).
10
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10 To a solution of 30 Mar 2007
(2)-2-imdazo[ 1, 2-c] qui nazolin-5-y1-1-(2-thienyl)ethenol (0.06 g, 0.07
mrol ) i n wbl2o04ai20055n (1.0 m ) was added a 4N sol uti on of pHEHTIEPROVID1657TI OXane
(0.5 mM). The m xture was diluted with ethyl ether, and the resulting
precipitate was 15 collected by filtration, washed with ethyl ether, and
dried under reduced pressure to give 5

(2)-2-imdazo[1, 2-c] qui nazol i n-5-yl-1- (2 H‘n enyl ) et henol hydrochl ori de
(0.07 g, quantative) as a yellow solid. Melting point: 263C

(deconposi tion 20 Mass spectronetry: 294 In vitro PI3K-(3 inhibitory
activity: |6yt roymaa VP, Ritdlplt Stryctast andi fapctidn bﬂalfdbﬁu@ﬁ&itim-,ldnases.

DVEO- d6) : 8679( 28 (11 7.45 25 (1R, t,
J=7.0H), 7.66 éﬁlg?h“?sz(l%l?li‘YSn%‘g‘ %‘9%gd1(4f§t 1%’?1%7) 7. 91 (1H, dd, J = 1.1,
5.0 Hz),8.17(1H, dd, J=1. 1, 3. 8Hz), 8. 30( LH, dd, J=1. 0, 8. OHz) , 8. 62( 1H, d, J=1. 7

Hz), 14.36 (111, br). 30 Mar 2007 WO 2004/ 029055 PCT/ EP2003/ 010377 - 208 -

Exanpl e. 4- 1. [M | miStagios IV, Wad ]y Phosphoiriosithie\d-kinagt: hneyibiechemidal kignal for

| m dazo[ 1, 2- c]qum olin-5-amne ~ 9% Br l--\ H+ fly --} NNHZ N-\-NH2 To
a sol utidon of 2- ( 199U TR IoIspanssitpjshemokings BntmF}SF@NDIZQOQ nl HetHdnol
(3 M) 10 was ad .cyanogen bromde (0.05 g, 0.45 nmol ). The resulting

m xture was stirred at roomtenperature overnight. The reaction mi xture was
poured into water, and the
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resulting precipitate was collected by filtration, washed w t30 Mae2a@Te, and
dried under reduced pressure to give imdazo[1l, 2-c]quinazolin-5-am ne

hydr obr owoeog420859, 61% yield) as a white solid. 15 @&)x/EP2003/010377

NI m dazo[ 1, 2-c] qui nazolin-5-ylnicotinamde NOH ~""'Nl + ONN NHZ / NH
Ol ~N 20 To a m xture of imdazo[1, 2-c]quinazolin-5-am ne hydrobrom de (93
ng, 0.35 mol) and nicotinic acid (124 nq 1.01 mol) and DWP (2.5 nl) at
roomtenpera- ture was added -212 -

benzotri azol e-1 -yl -oxy-tris-pyrrolidino-phosphoni um hexafl uoro- phosphate
(525 ng, 1.01 mmol) followed by NN-diisopropylethyl amne (0.264 m, 1.51
mmol ), and t a3 xSdsald WaSumkl Al Sdsaki Jﬁ@enmﬁ%é’r thHés;)horﬁBhﬁHe @Qlﬁhbs%g 11t10
room 30 Mar 2007 WD 2004/ 029055 PCT/ EP2003/ 010377 09 tenperature, the
reaction m xture VigEnpBhi tgsinstivmakuedsoyt migeus Biochdun 2008; 13510I495-|50m The
resulting precipitate was collected by filtration, washed wi th acetone,

and dried under reduced pressure to give Nbim dazo[l 2-c] qui nazol i n-5-
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"H NWVR (300 MHz, DMSO-d6): d 7.53 - 7.62 (3 H m, 7.70 (1H, 30 Mdr2007. 34
Hz), 8.00 (1H, d, J = 8.10 Hz), 8.30 (1H, d, J = 7.91 Hz), 8.44 (IH, s),
8.63 (1HwO0,208/029058. 72 Hz), 8.81 (1H, dd, J = 1.5, 4.7 BoEP0MBO1(3IH, S),
13.49 (1H, br). 15 Exanple 4-2 N Itnidazo[1l, 2-c]qui nazolin-5-ylnicotinam de
hydrochloride / NCIH NHNNHO' "z NOf ~N i 20 To a solution

of N-i m dazo[ 1, 2- c] qui nazol i n-5-yl ni cotinam de (40 ng, 0.14 nmol) in

met hanol (20 M) was added a 4N solution248-HO in 1, 4-dioxane (0.5 ni).
The m xture was concentrated under reduced pressure. The resulting solid
was collected by filtration, washed with tetrahydrofurane and dried under
reduced pr ess[go}a t‘@laﬂbélGCJ Nvlhﬁérdwp,[ 1g- KiguBewR| RR: %Y?ébfﬁét iapiste of
hydr ochl ori de (40 , 89%vyield) as a 25 white solid. 30 Mar 2007 WO
211114 /112 9115 Ephpsnhaa inoit 3@qnacses2%(4-1norpmm1®hﬁ-phmpgl-ﬂHrh{oenmzﬁ-

(deconposi tion) I i nhibitory
activity: In vit% @@46%‘3% 18]r' :131&?’32680% - MR (300 MHz,
DMSO-d6): 8 7.60 (2H, br), 7.65 (1H, t, 75Hz) 7.82 (IH, dd, J =
7.3, 8.1 Hz), 7.92 (in, s), 8.02 (1H, dd, J 5.5, 7.9 Hz), 8.54 (1H, d, J
= 8.3 Hz), 8.73 (1H, s), 9.02 (1H, dd, J=1.3, 5.3 Hz), 9.07 (11L d, J =
7.53 Hz), 9.67 (1H, s). 10
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" CLAIMS

(1) A fused azolepyrimidine derivative of the formula (I), its tantomeric or

stereoisomeric form, or a salt thereof:

5
YL"'YZ"R
2 A\
D
ZZ_ ¢9L\
~Z7NT X
O)\R1
wherein
25 X represents CR’R® or NH;
Y'  represents N;
Y? and Y? represent CR*R*;
30

Chemical bond between Y>>=Y? represents a single bond.
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t ransduction. Science methoxyphenyl, phenoxy, or thienyl,
Ci¢ alkoxy optionally substituted by phenyl phenoxy, thienyl or
10 mono-, di- or tri- halogen,

or

one of the following carbocyclic and heterocyclic rings selected from
the group consisting of cyclopropyl, cyclopentyl, cyclohexyl,
15 ' piperidinyl, piperazinyl, pyrolyl, pyrazolyl, furyl, thienyl, thiazolyl,
isothiazolyl, oxazolyl, isoxazolyl, imidazolyl, isoimidazolyl,
pyrazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl,
1,3,4-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-
- 20 triazolyl, 1,3,4—triazoiy1, phenyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, 1-benzothiophenyl, benzothiazolyl, benzimidazolyl, 3H-
imidazo[4,5-b]pyridinyl, ~ benzotriazolyl, indolyl,  indazolyl,
imidazo[1,2-a]pyridinyl, quinolinyl, and 1,8- naphthyridinyl,
wherein
25
said carbocyclic and heterocyclic rings optionally substituted with 1 to
3 substituents selected from the group consisting of hydroxy, halogen,
nitro, cyano, carboxy, amino, N-(C,ealkyl)amino, N-(hydroxy C;.
galkyl)amino, N,N-di(C¢alkyl)amino, N-(Cj¢acyl)amino, N-(C,.
30 galkoxycarbonyl)amino, N-(formyl)-N- (Cy.¢alkyl)amino, N,N-di(C,.
¢alkyl) amino (Cj.salkenyl) amino, N-(Cjgalkane)sulfonyl amino,
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1994; 269: 5241-5248. SQ%{N%% 20007b n-1214 CLAIMS (1) A fused azol epgrim di ne
derivative of the fornuld?® ?’,‘yﬁg Yautomeric or stereoisomeric form or a

salt thergof: 5, Y] thiazolyl optionally substituted by pyridyl, piperazinyl optionally
substituted by C,¢ alkyl or Cigsalkoxy and C;salkyl optionally
substituted by mono-, di- or tri- halogen;

R? represents halogen, hydroxy, nitro, cyano, amino, N-(C;-salkyl)amino,
10 . N,N-di(C;-¢alkyl)amino, N-(hydroxyC, salkyl)-N-(C;.salkyl)amino,.
(Cz¢)alkenyl, C,.galkoxycarbonyl, aminocarbonyl, furyl, piperidino,
morpholino, phenyl, pyrrolidinyl optionally substituted by N-(Ci.¢
acyl)amino, or N-(C,alkyl)carbonylamino, piperidino optionally
substituted by hydroxy, piperazinyl optionally substituted by C,.
15 salkyl, phenlel_salkyl; C;.¢alkoxycarbonyl, or aminocarbonyl;

Ci.s alkyl optionally substituted by amino, cyaﬁo, Cy.salkoxycarbonyl,
morpholino, or mono-, di- or tri- halogen,
or
20 Ci.¢ alkoxy optionally substituted by hydroxy, cyano, b‘arboxy, Cis
alkoxy, Ci¢ acyl, Cisalkoxycarbonyl, amino, N-(C,s.
alkyl)amino, N-(C.salkyl)aminocarbonyl, N,N-di(C;-alk-
ylamino, N,N-di(C-salkyl)aminocarbonyl, aminocarbonyl,
aminoCy.¢  alkylcarbonyl,  N-(halobenzyl)aminocarbonyl,
25 hydroxy Cjs alkoxy, Css cycloalkyl, morpholino,
morpholinocarbonyl, pyrrolidinyl, pyrrolyl, piperidino, phthal-
imidyl,

or

30 piperazinyl optionally substituted by benzyl;



5 A R

ZN ~~ Z1 N\X QAR wherein 25 X represents CRSR6 or NH, 30 Ma@00%ents
N, Y2 and Y3 represent CR3R4; 30 Chem cal bond between Y2-Y3 represents a
single bond. 30 Mar 2007 -215 represents CH, Zr, Z2 and Z3 independently
represent CH CRZ or NN 5 R represents Cl-6 al kyl optionally substituted
by nmono-, di- or tri- hal ogen, phenyk217aet hoxyphenyl, phenoxy, or thienyl,
Cl -6 al koxy optionally substituted by phenyl phenoxy, thienyl or 10 nono-,
di- or ‘tri- halogen, or one of the follow ng carbocyclic and heterocyclic
rings selected from the group consisting of cyclopropyl, cyclopentyl,
cycl ohexyl, 15 piperidinyl, piperazinyl, pyrrolyl, pyrazolyl, furyl,
t hi enyl, tbiazolyl, isothiazolyl oxazol yl, isoxazolyl, imdazolyl,
i soi mi dazolyl, pyragzoly thladlazolyl 1, 2, 4-t hi adi azol yl,
1, 2, 5-t hi adi azol yl , ﬁ? §q¥eq?%ﬁﬁ%ﬁﬁﬁyl 1,2, 3- oxadi azol yl ,
1, 2, 4- oxadi azol yl, 1, 2 5 oxadi azol yl, 1 3,4-0xadiazo|y|, .1,2,3-triazol yl,
1,2,4-triazolyl, 1 245

R represents hydrogen;

R’  represents hydrogen; and

R® represents hydrogen.



20 triazolyl, 1,3,4-lriazolyl, phenyl, pyridyl, pyrazoyl, pyrB@iMir2gb7
pyridazinyl, 1 benzothi ophenyl, benzothiazolyl, benzimdazolyl, 3H

i mdazo[ 4, 5-b] pyridinyl, ' benzotriazolyl, indolyl, indazolyl,

i mdazo[1, 2-a] pyridinyl, quinolinyl, and 1,8- naphthyridinyl, wherein 25
sai d carbocyclic and heterocyclic rings8optionally substituted with 1 to 3
substituents selected fromthe group consisting of hydroxy, halogen, nitro,
cyano, carboxy, amno, N-(Cr_6allcyl)am no, N (hydroxy d _ 6al kyl)am no,

N, N-di (d 4al kyl )am no, N-(C -6acyl)am no, N-(C. 30 6al koxycarbonyl)am no,
N-(fonryl)-N (O _6al kyl)am no, N, N-di(Cd- 6al kyl) am no (Cy6al kenyl) am no,
N- (Cl1_6al kane) sul fonyl am no, 30 Mar 2007 -216 N[N, N-di (Cd _6al kyl )am no

nmet hyl ene]am no, C -6 al kylthio, Cl.6al kanesul fonyl, sulfanoyl, Cl_6al koxy,
Cl _6al koxycar bonyl, pyrrolyl, imdazolyl, pyrazolyl, pyrrolidinyl, pyridyl,
phenyl Cl. 6al koxycarbonyl, 5 thiazolyl optionally substituted by pyridyl,
pi perazinyl optionally substituted by Cl.6 al kyl or Cl.6al koxy and

Cl _6a]lkyl optionally substituted by nono-, di- or tri- hal ogen; R2
represents hal ogen, hydroxy, nitro, cyano, am no, N (O _6al kyl)am no, 10
N, N di (Cl. 6al kyl ) am no, N-(hydroxyd . 6al kyl) N (CL1. 6al kyl )am no,

(C2-6)al kenyl, Cl.6al koxycarbonyl, am nocarbonyl, furyl, piperidino,

nmor phol i no, phenyl, pyrrolidinyl optionally substituted by N-(Cl.6
acyl)am no, or N-(C1.6al kyl)carbonyl am no, piperidino optionally
substituted by hydroxy, piperazinyl optionally substituted by C _ 15 6al kyl,
phenyl1Cl. 6alkyl, Cl. 6al koxycarbouyl, or am nocarbonyl;

(2)  The fused azolepyrimidine derivative of the formula (I), its tautomeric or
stereoisomeric form, or a salt thereof as claimed in claim 1, wherein said
derivative is selected from the group consisting of the following compounds:

30
N-~(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yDnicotinamide;



Cl-6 al kyl optionally substituted by am no, cyano, Cl.6al koxygam=mpb7

nmor phol i no, or nono-, di- or tri- halogen, or 20 Cl-6 al koxy optionally
substituted by hydroxy, cyano, barboxy, Cl-6 al koxy, Cl -6 acyl,

Cl - 6al koxycar bonyl, am no, N-(Cl.(- alkyl)am no, N (Cl.6al kyl)am nocar bonyl ,
N, N-di (C-6alk yl)am no, N, Ndi (G _62a%yl)am nocarbonyl, am nocarbonyl,

am noC 6 al kyl carbonyl, N-(hal obenzyl)am nocarbonyl, 25 hydroxy Cl.6

al koxy, C3.6 cycl oal kyl, norpholino, norpholinocarbonyl, pyrrolidinyl,
pyrrolyl, piperidino, phthal- imdyl, or 30 piperazinyl optionally
substituted by benzyl; 30 Mar 2007 -217 R3 represents hydrogen; R4
represents hydrogen; 5 RS represents hydrogen; and R6 represents hydrogen.
30 Mar 2007 -218 (2) The fused azol epyrin idine derivative of the formula

(1), its tautoneri¢_gry 3:SLAI €0hSOFRL 4 Gink: JRP=F Ehereof .as clainmed in
claim1l1, wherein sgi @’8 d%&%&af?éed@&glélg%ﬁh?ﬂqg’rﬁg%@ %B@ugg%ﬁ%?’sti ng of
the follow ng conpatsdgdenol;30 N

(7, 8-di net hoxy- 2, 3-di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl ) ni coti nam de; 30 Mar
2007

5 N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-1H-

benzimidazole-5-carboxamide;

6-(acetamido)-N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yDnicotinamide;

10
N-{5-[2-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-1-
hydroxyvinyl]lpyridin-2-yl}acetamide;

2-({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-methoxy-2,3-dihydroimidazof1,2-
15 clquinazolin-8-yl} oxy)-N,N-dimethylacetamide;

2-[7-methoxy-8-(tetrahydro-2H-pyran-2-ylmethoxy)-2,3-dihydroimidazof1,2-
c]quinazolin-5-y1]-1-pyridin-3-ylethylenol;

20 2-[8-(2-hydroxyethoxy)-7-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yl]-1-pyridin-3-ylethylenol;

({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-methoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-8-yl} oxy)acetic acid;

25
4-({5-[2-hydroxy-2-pyridin-3~ylvinyl]-7-methoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-8-yl} oxy)butanoic acid;

({5-[2-hydroxy-2-pyridin-3-ylvinyl}-7-methoxy-2,3-dihydroimidazo[1,2-
30 c]quinazolin-8-yl} oxy)acetonitrile;



-219 2-(7, 8-di net hoxy- 2, 3-di hydr oi m dazo 30 Mar 2007

[1, 2-c] qui nazolin-5-yl)-1-pyridin-3- ylethylenol; 5

N- (7, 8-di net hoxy- 2, 3-di hydroi m dazo[ 1, 2-c] qui nazolin 5-yl)-I1H

benzi m dazol e- 5- car boxam de;

6- (acet am do) - N- (7, 8-di met hoxy- 2, 3- dbydr oi m dazo[ 1, 2- c] qui nazol i n- 5-

yl)ni coti nam de; 10 N-{5-[2-(7, 8-di nethoxy-2, 3-di hydroi m dazo[ 1;

2-c] qui nazolin-5-yl)-1- hydroxyvinyl]pyridin 2-yl}acetan de;

2- ({5-[2-hydroxy-2 pyridin-3-ylvinyl]-7-nmethoxy-2, 3-di hydroi m dazo[ 1, 2- 15
c] qui nazolin 8-yl }oxy)-NN-di net hyl acetam de; 2-[7

nmet hoxy- 8- (tetrahydro-2 ranzL2- yl met_hgx 2,35 di aydr ai m, dazo| 1, 2-

c] qui nazolin 5-yl ]2'1’8Wﬁ°g¥ -ﬁ?@:ﬁéﬁ%ﬁﬁéﬁﬁé@%@%g-dlley%Iomnn?iazoﬁ,i—

2- [ 8- ( 2- hydr oxyet hgis¥ihazolinss- ; _g_i},lfgfﬁi_‘ngidlr;i dazo[ 1, 2- c] qui nazol i n- 5-
yl]-1-pyridin-3-yl éeﬂ%ihyl enol ﬁl?—?)(’pg%[dg‘[ hydr oxy- 2-pyridi n-3-ylvinyl] 7 nmethoxy
2, 3-di hydroi m dazo[ 1, 2- c] qui nazolin-8-yl }oxy)acetic acid; 25

! 12-hvd oL A hox V- " i dati 5.
O il Vo 8 e b o SR S S 211
pyridin-3-yl vinyl ]c%auﬁaid]ﬁxyyﬂ,l%ﬁiwggggmléﬂp[ 1,2- 30 c]quinazolin

8-yl }oxy)acetonitrile; 30 Mar 2007 -

2-[ 7- met hoxy- 8- (2H-tetrazol - 5-yi met hoxy) - 2, 3-di hydr oi m dazo[ 1, 2-

2 17 et hoxy- 8- {4 oV AHR I 4 CS o BB iy spimpidasolt eyl

yl)vinyl]pyridin-3-ol ;

10 ~ N-(2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-5-hydroxynicotinamide;

6-(acetamido)-N-(7,9-dimethoxy-8-methyl-2,3-dihydroimidazo[1,2-
c]quinazolin—S-yl}nicoﬁnamide;

15 N-(8,9-dimethoxy-2,3-dihydroimidazol 1,2-c]quinazolin-5-yl)-5-
hydroxynicotinamide;

5-hydroxy-N-(7-methoxy-2,3-dihydroimidazo(1,2-c]quinazolin-5-
yi)ﬂ-iéoﬁnamide; A

20
N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-5-[(4-
methoxybenzyl)oxy]nicotinamide;

N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-5-
25 hydroxynicotinamide; ‘

5-hydroxy-N-[8-(trifluoromethyl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yl]nicotinamide;

30 N-{8-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)propoxy]-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl}nicotinamide;




5 c] qui nazolin-5-yl]-1-pyridin-3-ylethyl enol; 30 Mar 2007
5-[ 1- hydr oxy- 2- ( 8- nor phol i n-4-yl - 2, 3-di hydr oi mi dazo[ 1, 2- c] qui nazol i n- 5-
yl)vinyl]pyridin-3-ol ; 10 N- (2, 3-di hydroi mi dazo[ 1, 2-c] qui nazolin-5
yl) - 5-hydr oxyni coti nam de;

6- (acet am do) - N- (7, 9-di net hoxy- 8- nethyl 2, 3-di hydr oi m dazo[ 1, 2-

c] qui naznl i n-5-yl)ni coti nam de; 15-2

N- (8, 9-di net hoxy- 2, 3-di ydroi m dazo[ 1, 2- c] qui nazol i n-5-yl ) -5-

hydr oxyni coti nam de; 5-hydroxy

N ( 7- met hoxy- 2, 3-di hydr oi m dazo[ 1, 2-c] qui nazol i n-5- yl)nicotinam de; 20
N- (7, 8-di net hoxy- 2, 3-di hydroi m dazo[ 1, 2-c] qui nazol i n-5-yl)-5-[(4-

nmet hoxybenzyl ) oxy] ni cot i nauude;

N7, 8 di et hoxy- g, Gl e oo iP5 dnfaGhAMARE Lot 55 25

hydr oxyni cot i nam

5- hydr oxy- N[ 8- (t r yfhivedredtdyy| ) - 2, 3- di hydr oi m dazo[ 1, 2- c] qui nazol i n- 5-
yl ] ni coti nam de; 30

N-{8-[3-(1, 3-di oxo- 1, 3-di hydr o- 2H-i soi ndol - 2-yl ) propoxy] - 2, 3-

ﬂll- ?%dgfg%dgzﬁéghgx@g&wﬁgﬁpﬁ h@f%ﬁﬁﬂ}ﬂ?n I n-5- 03(3I7) ni- (2:(2)t1i nam de;

5 6- am no- N- ( 8- neyhnixytianddeli hydr oi m dazo[ 1, 2- c] qui nazol i n-5-

yl) ni coti nam de;

1- (1H benzi m dazol - 5-yl) - 2- (8, 9- di met hoxy- 2, 3- di hydr oi m dazo[ 1, 2-
c] qui nazol i n-5-yl ) g B\ eRtihidazb5-y1)-2-(8,9-dimethoxy-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl)ethylenol,

10
2-(8,9-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-1-(2,4-
dimethyl-1,3-thiazol-5-yl)ethylenol;

N-(9-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1H-benzimidazole-

15 5-carboxamide;
N-(8-bromo-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide;

N-(8-bromo-2,3-dihydroimidazo{1,2-c]quinazolin-5-y1)-1H-benzimidazole-5-

20 carboxamide;

N-(8-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1)-1H-

benzimidazole-5-carboxamide;

25 N-(8-methyl-2,3-dihydroimidazof1 2-c]q1unazo]m— -yD-1H-benzimidazole-5-

carboxamide;

N-[8-(trifluoromethyl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1}-1H-
benzimidazole-5-carboxamide;
30



2- (8, 9- di met hoxy- 2, 3-di hydr oi ni dazo[ 1, 2- ¢] qui nazol i n-5-yl ) - 1- 6@ Mar 2007
di met hyl - 1, 3-t hi azol - 5-yl ) et hyl enol ;

N ( 9- met hoxy- 2, 3-di hydroi m dazo[ 1, 2-c] qui nazolin 5-yl)- 1H bnzi mi dazol e- 15
5-carboxam de; N-(8

brono- 2, 3- di hydr oi m dazo[ 1, 2- ¢] qui nazol i n-5-yl ) ni coti nam de; N-(8

br ono- 2, 3-di hydr oi m dazo[ 1, 2- c] qui nd%%t i n- 5- yl )-1H benzi m dazol e-5- 20
car boxani de; N-(8-methoxy-2, 3-di hydroi m dazo[ 1, 2-c) qui naznlin-5-yl)-1H

. benzi m dazol e- 5- car boxam de; 25

N- (8- net hyl - 2, 3-di hydroi m dazo[ 1, 2- c] qui nazolin 5-yl)-1H benzi m dazol e- 5-
car boxam de;

N-[8-(trifluor onetRyTHE050-2. 35 e inyidazatl Ay plavinazqlings -0\ 5T-pepzimidagols S
benzi m dazol e- 5- cairbeneatiisle; 30 30 Mar 2007 - 222

N-(7-fluoro-2, 3-di hydroi m dazo[ 1, 2-c] qui nazol i n-5-y1) - 1H benzi m dazol e- 5-
car boxam de;

N (6 cri or o 2, 3 N R P Bk Sy S e B R eyt DRI vl < 5
car boxamri de; 6-(acetam do) N

(8-nor phol i n-4-yl -2, 3-di hydroi m dazo qui nazol in-5- 10 yl)ni cotinam de;
1- (1H benzi m dazoN-68- %hl‘)mﬂﬁ thﬁéfppwdﬁﬁ%l,}ﬂ W@%ﬁﬂ%ﬁéﬁﬁﬂﬁ@é@?—%

c] qui nazol i n- 5- yIL b %
N-{5-[ 1- hydr oxy- 2‘% nmor phol i n 4 yl -2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-
5-yl)vinyl]pyridin-2-yl} acetam de;

6-(acetamido)-N-(8-morpholin-4-yl-2,3-dihydroimidazof1,2-c]quinazolin-5-
10 yl)nicotinamide;

1-(1H-benzimidazol-5-yl)-2-(8-morpholin-4-y1-2,3-dihydroimidazo{1,2-
c]quinazolin-5-yl)ethylenol;

15 N-{5-{1-hydroxy-2-(8-morpholin-4-yl-2,3-dihydroimidazo[1,2-c]quinazolin-
5-yl)vinyl]pyridin-2-yl} acetamide;

6-methyl-N-(8-morpholin-4-yl-2,3-dihydroimidazo{1,2-c]quinazolin-5-
yl)nicotinamide; 4

20
1-(1H-benzimidazol-5-y1)-2-[8-(4-methylpiperazin-1-yl)-2,3-
dihydroimidazo[1,2-c]quinazolin-5-yl]ethylenol;

N-(2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-3H-imidazo[4,5-b]pyridine-6-

25 _ carboxamide;

N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-3H-
imidazo[4,5-b]pyridine-6-carboxamide; '

30 N-[7-(trifluoromethyl)-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1]-1H-

benzimidazole-5-carboxamide;



6- met hyl - N-( 8- nor phol i n-4-yl - 2, 3-di ydr oi m dazo[ 1, 2- c] qui hazol B8a-Mar 2007
yl ) ni coti nam de; 20

1- (1H benzi m . dazol - 5-yl)-2-[ 8- (4- et hyl pi perazin-1-yl)-2, 3-

di hydr oi m dazo[ 1, 2-c] qui nazol i n-5-yl ] et hyl enol; N-(2,3-di hydroi m dazo|
1, 2-c] qui nazol i n-5-yl)-3Him dazo [4y53-.b] pyridi ne-6- 25 carboxam de;
N- (7, 8-di net hoxy- 2, 3-di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl)-3H

i m dazo[ 4, 5- b] pyri di ne- 6- car boxam de; 30
N-[7-(trifluoromethyl)-2,3-di hydroi m dazo[ 1, 2-c] qui nazolin 5-yl]-1H
benzi m dazol e- 5- car boxam de; 30 Mar 2007 - 223

N- (7, 9-di net hoxy- 2, 3-di hydroi m dazo[ 1, 2-c] qui nazol i n-5-yl) -1 H

benzi m dazol e- 5- car boxam de; 5

N-{5-[ 2- (7, 9- di TEN(KY-dBneteortyyd,3 i dekimidirellB-clguinkdold- S uERazol i n- 5-
yl)-1-hydroxyvinyl ] pyri di n 2 yI acet am de;

N {5- [ 2- ( 7- br ono- Yewiamidaz W‘&Em dazo[ 1, 2-c] qui nazol i n-5-yl)-1I -
hydr oxyvi nyl ] pyri di n- 2- yI }acet am de; and 10

2- (8, 9-di net hoxy- 2, 3-di hydr oi m dazo[ 1, 2-c] qui nazolin 5-yl)-1-pyridin-3-

yl et hyl enol ; (3) /N-mfamemmsmmzﬁhéhymmml,ew@mdﬁm&

derivative, its ta %t mer i I stereo nmeric form or a

physi ol ogical Iy ad elppéﬁ PEYERY. PYf‘a@F%Xﬁ am’gFai med in claim1l as an active

ingredient. (4) The nedicament as clainmed in claim3, furtbet conprising one

or nore pharmaceutically acceptable excipients. 20
N-{5-[2-(7-bromo-9-methyl-2,3-dihydroimidazo(1,2-c]quinazolin-5-yl)-1-

hydroxyvinyljpyridin-2-y1} acetamide; and

10
2-(8,9-dimethoxy-2,3-dihydroimidazo(1,2-c]Jquinazolin-5-yl)-1-pyridin-3-
ylethylenol;

(3) A medicament comprising the fused azolepyrimidine derivative, its tauto-
15 metic or stereoisomeric form, or a phystologically acceptable salt thereof as

claimed in claim 1 as an active ingredient.

(4) © The medicament as claimed in claim 3, further comprising one or more
pharmaceutically acceptable excipients.
20
(5)  The medicament as claimed in claim 3, wherein the fused azolepyrimidine
dérivaﬁve;- jts tautomeric or stereoisomeric form, or a physiologically

:acceptable salt thereof is a PI3K inhibitor.

25  (6) The medicament as claimed in claim 3, wherein the fused azolepyrimidine
derivative, its tautomeric or steredisomeric form, or a physiologically

acceptable salt thereof is a PI3K-~y inhibitor.

()  The medicament as claimed in claim 3 for prophylaxis and/or treatment of
30 inflammatory or immunoregulatory disorder.



(5) The nedi canent as claimed in claim3, wherein the fused azolMgwo0mn di ne
derivative, its tautoneric or stereoisoneric form or a physiologically
,acceptable salt thereof is a PI3K inhibitor. 25 (6) The nedi canent as
claimed in claim3, wherein the fused azol epyrim dine derivative, its
tautomeric or stereoisoneric form or a physiologically acceptable salt
thereof is a P13K-y inhibitor. (7)‘?ﬁé'nedicanent as clainmed in claim3 for
prophyl axis and/or treatnment of 30 inflammatory or inmunoregul atory
di sorder. 30 Mar 2007 -224 (8) The nedicanent as clained in claim7 for
prophyl axis and/or treatnment of asthma, rhinitis, allergic diseases,
aut oi nmune p(ﬁgologles rheumatoid arthritis, C?ave s di sease, and

S
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d/or treatment of d *
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and/ or treatnment ofthrigk &hﬁtzeagsdlséa@ﬂ%dathmaafodisal contractility di sorders,
heart failure, ischema, 10 pul nonary hypertension, renal failure, or

cardi ac hypertrophy. (11) Use of the fused azol epyrim dine derivative, its

ther oot s ol of mod PrORaeidey of Shlihedh SuBlVF R bR R AR 2

(@)

-‘(‘D

-~
=

manu

treatnent and/ or picawriBgdneratioe dﬁdil‘deﬂs5Alzhé1h&ff§Tﬂis&fsy, atifscal idelientin. di sease. (12)
Use of the fused azol epyrim dine derivative, (its tautoneric or
stereoisoneric form or a physiologically accept abI e salt thereof as

claimed in cl gm 1Tﬁe%emeaﬁahftagkwﬂ1&9n@cmﬁplsg&%} yRixid REUS @abiER brand/ or
I Sea

prevention of dsthna 20 rhinitis, all or aut oi mmune
~ pathol ogi es. (13) distetesf carver, fmw@drdaaicﬂoeipa}quihm d;snnlemeﬂlcaratfmlueq ipchemia,

tautorreE C or stereoi someﬁ,1 epep%gﬁ,%mﬁm'm’gp RS% cal El¥' acceptabl e salt

t her eof Yas cl ai medP

(11)  Use of the fused azolepyrimidine derivative, its tautomeric or stereoisomeric
~ form, or a physiologically acceptable salt thereof as claimed in claim 1 for
manufacturing a medicament for the treatment and/or prevention of an

15 inflammatory disorder or disease.

(12) = Use of the fused azolepyrimidine derivative, its tautomeric or sterecisomeric
form, or a physiologically acceptable salt thereof as claimed in claim 1 for
manufacturing a medicament for the treatment and/or prevention of asthma,

20 rhinitis, allergic diseases, or autoimmune pathologies.

(13) - Use of the fused azolepyrimidine derivative, its tautomeric or stereoisomeric
form, of a ‘physiologically acceptable salt thereof as claimed in claim 1 for
manufacturing a medicament for the treatment and/or prevention of diabetes,

25 cancer, myocardial contractility disorders, heart failure, ischemia, pulmonary
hypertensmn, renal failure, and cardiac hypertrophy.

(14) Use of the fused azolepyrimidine derivative, its tautomeric or stereoisometic
form, or a physiologically acceptable salt thereof as claimed in claim 1 for
30 manufacturing a2 medicament for the treatment and/or prevention of disorder

or disease associated with PI3K activity.



manuf acturi ng a nedi cament for the treatnent and/or preventi os0odiardoabet es,
25 cancer, nyocardial contractility disorders, heart failure, ischema

pul nonary hypertension, renal failure, and cardiac hypertrophy. (14) Use of
the fused azol epyrimdine derivative, its tautoneric or stereoisoneric

form or a physiologically acceptable2sflt thereof as clainmed in claim1l for
30 manufacturing a nedi canent for the treatnent and/or prevention of

di sorder or disease associated with P13K activity. 30 Mar 2007 -225 (15)
Use of the fused azol epyrim dine derivative, its tautoneric or
stereoisonmeric form or a physiologically acceptable salt thereof as
claimed in claiml for manufacturing a nmedi canent for the treatnent and/or

prevention of ( 1%5 S,O{Jgg of thSe i%geddalzo %gyns. em:%asnseocfeln%gt%%, 1 %arﬁtol?llle%llé_a{' s%e(i'gcl)i\slélfl ic
form, or a physiologically acceptable salt theteof as claimed in claim 1 for
manufacturing a medicament for the treatment and/or prevention of disorder

5 or disease associated with PI3K-y activity.
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