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relates to novel fused azol epyri m di ne derivatives,
processes for preparing them and pharmaceutica
preparations containing them The fused 10

azol epyrim di ne derivatives of the present invention
exhi bit enhanced potency for

Ph EBSED YD ey EAVEINS BIIVARVES 17 P o0,
especr al - can be used for
the prophyl axis and treatnent of diseases associ ated
with P13K and particularly with PI3K-y activity. 15
More specifically, the fused azol epyrim di ne

derjyat,i j i are useful for
treg#%f#‘%a‘bnghpr ophy Ig’i‘f@%wggl%@es as follows:

i nflammat ory and i munoregul atory di sorders, such as

asthma, atopic dermatitis, rhinitis, allergic

di skabeisal hldoni ¢ obstructive pul nonary di sease

(COPD), septic shock, joint diseases, autoinmune

pat hol ogi es such as rheumatoid arthritis, and G aves'

di SEASEresctld iBRMESH 1ol ¢ e @ fu&ANIZod G kinlilithe derivatives, processes
di sorders, heart failure, thronboenbolism ischem a,
andfoatphepavisg | themsirsl, phdmsacatpauprtparefionsheongaimggnthem. The fused

invention are also useful, for |.monary hypertension,

r erfP PRI RS AR ohyBePRHYe i, ghfinced potency for
ne 0 . . ., . ' . . .o,.

i SR GRAL 0K SHPLBE, BodRY finar ot inhibition and
i scdaarbeassed iforcte phephyliikbeadascaghan of elisehestagsdeladdd with PI3K and
activity in a human or_ani mal subject. BACKGROUND ART

30 ISF@Cﬁ’i@ﬂ}tWéh%mm FHVHAL hways origj nating from
chenpattractant receptors are considered to be

important targets in controlling | eukocyte notility in

I nfliarespeoifialy) tBO QLD 22065 riGdineRROV LI tie predent 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,
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
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

Signal transduction pathways originating from chemoattractant receptors are

considered to be important targets in cont;olling leukocyte motility in inflammatory
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di seases. Leukocyte trafficking is controlled by
chenpattractant factors that activate heterotrineric

w@rot®sh coupl ed receptors (GPCRs) and t her ebyT/EP2003/010377

trigger a conplex variety of downstreamintracellular
events. Signal transduction at one of the pathways,
that results in nobilization of2kntracellular free
Cat +, cytoskeletal 5 reorganisation, and directional
novenent depends on Iipid derived second nessengers
pr 9§gggﬁ
1@?&&% gﬁulf)ar%osphor yl a £jctah 11%& ;&1 ? %E%@%tggﬁﬁbtg# ghat activate
t heherotoinsTe G#p‘nstpimod:dupled receptors (GPCRS) and thereby trigger a complex

phosphatldylln05|tol 5- bi sphosphat.e ( dIn (4, 5) P2)
(o e ob ARGy I SV 3 SEnSL (TRSGHTGeR kL one of the
) . f tey,2an
IR L e i -
C| a86@anikAidy . aﬁ piagdtiofiall anoveniet edepdnds loau K@G’Iyﬁenved second
mgration are class | PI3Ks, which are_all involved in
r ecRpETIEerTRIgdetsd bymhpsheirositide Sekinased PLikosasint e £L.Ahd
are further divided into the subclasses 1A (p 11 Qa,
[3, S) and IB (p 110y). 15 dass I A enzynes (pllO0a,
P, Iﬁ)SKaﬁﬁ@s%ih@fﬁawd tthe DPBRArBLAPbESitisn aMite, rﬂﬂiﬂl&b}ne phospholipid

contains two domai ns, to form a heterodi neri

C o m]o&bathmhgosgtghﬁ;ﬁ isphe syg@tee(ﬁtd,lns@@@f@)mozgeld pho sphatldyhno sitol-

t%;/ﬁ) EZ:B OSI I?a% ﬁsgd% K.g& 55%% S Sas%cin ynn g%bsg' @S3 oe%iﬁactltlyo Bhd protein

actguﬁaﬁlk@ ﬁh@fPIBKefaﬁﬂEryé&nﬁﬂb%Q WkHRe a6t P61 }(Dioﬁétrﬂ@ulaﬂ interest in
kinases [1, 2]. The ciass I A subtypes are consi dered

t o lpekosytowigtaiéen wet tassel PI3Kgsy gihiche peet 41b m‘@ﬂa@d in receptor-induced

The | A subt
Sﬁéﬁ BRI R Gt ik, iyl o e, L T otfotasses 1
1@{1@@22@@13 Wiigy). It has al so found that bot h
pll and (3 play inportant roles in human cancer

growth [3]. 25 dass IB (pll0y) enzyne, whose

expression is | ly c nflned to_ | eukoc , S, . .
o IGS ATTy e 6 Coh B ) HFSCC SO Rho SRR PUBHEES Whch contains
do t \ n tt

rocas; SA2NGhyRe R ford 1ﬁa RRIA0R: FORBRA: AP cpRblox s able to
beatsogniver phesphbiynsinet ¥xalhy mnttfe,r rdsnbimg @bsecration swith receptor

essentj al for th protein,. %ﬁéoony veness_ of the
plltWS](nm ;@sys anq gu ilueng ectlvatlon of the enzyme through receptor tyrosine

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].

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].
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WD 2004/ 029055 PCT/ EP2003/ 010377 -3 Recent studies in
m ce | acking functional PI3Ky (PlI3Ky-/- mce), which

wowoog/oriosbl e, fertile, and displayed a nornal PCT/ER2003/010377

span in a conventional nouse facility, have reveal ed

that neutrophils are unable to produce Ptdlns(3,4,5)P3

when stinulated with GPCR agonPsts such as fM.P, Cba

or IL-8. This denonstrates that PI3Ky is the sole 5

P13K that is coupled to these GPCRs in these cells

[ 13Rddeht sthidiee avmice ladRinl fimtBorth] PI3ISy CEBRAYERIce), which were viable,
activation of protein kinase B (PKB) was al so absent

i n fertHesandhdisprayphia sormehilife spr@ iooulcdnedntiohalbmouse facility, have

e LT ok, R8RS Bl T e i
G i .n-medi . . :
C ROPLR o i MOERCSES, 1oAY SSc R ACHYERT L o ol

10 Ris¥elthamant caupikdi nor dasesGPCRyeUh I et | cel®NOBYER, Moreover,
and_ eosi noghi | popul ations [14]. Furthernore,

ne BB+ arieperienb priyglen of profeiadkinpssn® BPER) was also absent in

LN TR P e —
chefiioast vix @8RADS100LP 365 AEXR @8% BReOG-RbRKYmeARited responses
al so exam ned in transgeni c m ce expressi ng green

f | vl g8 e mebvation Ya@ERntagh dBKtyHe noioatshowed fimphieed Fhymocyte
end nous Pl 3Ky pronoter. P was detected.in_spleen .

0T GRBT R e eBoS T oD R P BRI 85 SujuBRpauations [14].
th ' R ' i £ : .
e oy SEPRERE s 2d ghatillaBel BRINE W PRk mige extibited
phaspireidefestst indeaigBationrmd ereflidikyty SRedTEn trespbfise i GRCRI agonists and
in the control of |eukocyte trafficking and

ac CHEaPtRghs agews dkbEolo fapression of PI3Ky yeassadsceexamiged in transgenic

Rt i .
and et Pleleding b6k, UG EaE B I Hiter, sy paigt of the
c arnbegdnbié PEBKBChroMofRL I B v abtbed RRSPINRYE HEHE BRRbWcells, and
new research was published which identify a function

f omeprenpilspraggesiieg thahthe expréssionnefdBI3&tyi isrresificled do thematopoietic
muscl.e.cqniractiljty. ereas. Pl 3Ka nedi ates the

ol rerS A Coflestyebiihe desfburs PO dReakipase PI3Ky seems to be
hy Re¢dtd) BPRY deBirbLoff ' i i

neg)at [ ve1 regul at ocr) ofﬁk (E:c reglhz%\féf °co %lgiéfz?c??c@g.l?gl?%ﬂe}/%opment of
a dscaypesgpdaritive Cinhibitprsob£iRI3KnOshoh Rl d8ear efeattivy anti-inflammatory
[ n'%%rgt%g}t,ed as a phospho- :

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
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
shown to dephosphorylate phosphatidylinositol 3,4,5-triphosphate (PIP3) which is an
important second messenger generated specifically by the actions of PI3K. The
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3,4,5-triphosphate (PIP3) which is an inportant second
messenger generated specifically by the actions of

P13K. The WD 2004/ 029055 PCT/ EP2003/ 010377 -4 PTEN

reduces the levels of PIP3 within the cells and

ant agoni zes P13K nedi ated cellular signaling. It is

al SPrERRRlbed hd'dhveR A" BE! ndl (il UI0AAN AREBHIAE PIIK mediated
PT I'n rat cardionyocytes 1n tissue culture results

i n &yipettsignalivg. I15iPi8Kyepored tiedt explrased ofidomiivat-hegsive PTEN in
and controls contractility in cells. This study also

i ndiakeardiomiesytes rplisses eilfusmzesiis BESPPTFPIYAMP | evel

contribute to the increased contractility in nutant

mce [17]. Therefore, this research result shows that

Pl 3158 Ky b AbyBielint CAIPALMHIRbnd déhtedEédideblilifylid RN This study
therefore the inhibitors woul d be potential treatments

of demimbititeethahelemntiong inubaseling ciddvP deved doniriamty to the increased
hypertension, renal .failure, cardiac hypertrophy,
atH%F%?@%gydgPgﬁngﬂPﬁﬁgkgnbolisn1 and di abetes. A

i nhibitor of PI3K, which is expected to bl ock

signal tranduction from GPCR and 15 the activation of
vartisordMiie ©&lakd r&hdUlsHoRav@ae PIBRPaR involved in myocardial

anti-inflammatory profile _wth ntial for the .
t r esaiepilityrand thgr {h@rlpmgﬁarsi\ﬁnﬁ.ﬂa gp @Qtﬁngfﬂo’ﬁrvtments of congestive

dIhSlw’aﬁefaﬁurelL lZéchel:hth guﬂﬁmh&ﬁﬁms@hpmgﬁl fidlurgtoatdis hypertrophy,
rhinjtis, allerqi i seases roni c obstructive

pul %ﬁgF%}eraFlg’etégjénctloéﬂgﬂﬁ,smsgﬁjtcﬁn%b%%sock, j oi nt

di seases, autoi mune pat hol ogi es such as rheunat oi d

ar tﬂrih%i:bgtor 8RO/ avigeh idLSRRRA: to ddlgékeéigﬁalumeﬁén from GPCR and

myocar | 20 contractility disorders,
t hrthalacivdtiohio Nefid8]imname catlh ehosd hevos bad Sohenflammatory profile

or L §URRRIPLGT e iRt O PRS0 PR oo diorders, 2]

CEnSEh R BRE0 s, ) mey el chsmcrne
L Y294003aryadisessp {GIOPRY), depticvetockejomit dikeses Hutoimmune pathologies

364985 A TURTRN STE o PG CD. Gscase, didbeies, canber, myocardicl
di hydFabem Rk dord b H¥oBRABS R BF3)! SR RnerS&IEE4s.PY the |
genég§% ¢%?nJ%g:r’ A EF); . :
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

broad-spectrum kinase inhibitor quercetin [20].

US 3644354 discloses 5-substituted 2,3, dihydroimidazo[1,2-c]quinazolines repre-
‘sented by the general formula:
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hydr ogen, hal ogen, |ower alkyl, |ower alkoxy 5 or ~O
R \ N\/ N/ NR'" ~j N as a hypotensive agents and
coronary dilators However, noneSef the references

di scl oses fused azol epyri m di ne such as, but not 10
limted to, azol e-quinazoline, azole-pyridopyrimdine,
azol e- pyri m dopyri m di ne, R azol e- pyri m dopyri dazi ne,
azol e-pyrimdgtriazine, ajole pteridine,

azol e-pyrimd Nel LAR ot her derivatives having
acyl at ed am n¢g -Cx - (R5i s hydro- gen or
Cl.6 al kyl analR6 mogen, hydrogen, or Cl.6 al kyl)
i nker at theig, X\ position of the fused

azol epyrimdine al so Javi/ng P13K inhibitory activity.
15 The devel opnent of "a conpound which is useful for
treatnment and prophylaxis of inflammatory, cancer
and/or myocardi al contractility disorders associated

Wi thdPHiRR 28 RP ¥ independetibe hydioigkt, 1dwsi alkylL 1@3@er Sliemyi;yR and R

of the invention As a result of exten tudi es on
chewe BelepeRsgntly.dudiosan.drlagse. IPW%EIlkﬁlzi‘P Y- di ne
derolrvatlves, the present inventors have found that the
compounds of novel

as a hypotensive agents and coronary dilators

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

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.

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
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inhibitory activity. The present invention has been
acconpl i shed based on these findings. 5 This invention
is to provide novel fused azol epyrim dine derivatives
of the formula (1) their tautoneric and
stereoisoneric fornms, and salts thereof. Y% Y~ .

2 e Al B ML iSRRIy ity o

bet petuldRy - vy 3PI3EPY eiaBititdra agtivigy.e Daadpresent Obemion has been
bond, wth the proviso that when theY2--Y3 represents

a densomplisddbasgomiigsevi@ndingiependent |y represent CR4

or N, and 20 when Y2-=--Y3 represents a single bond,

Y2 and Y3 independently represent CR3R4 or NR4; Z1,

72, TK:3 ianatiéf id ROSROTIavVEY fils6P bS8 rintdine ddR%aflesMbf the formula
25 WO 2004/ 029055 PCT/ EP2003/ 01037 -7 Rl represents

ar y(I) teiritareineyc wad/stengoisomeri@ fautssarid wnthered] ect ed

fromRl1l, C3 8 cycloalkyl optionally having 1 to 3
substituents selected fromR11

YL———-Y\Z‘.‘.‘-
4 [P
AN N
22 = ¢9L\
SZTOSNTT X
O)\ R’ |

wherein
X represents CR°R® or NH;
Y! represents CR> or N;

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

NR*:

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



Cl1 6 al kyl optionally substituted by aryl, heteroaryl,
Cl 6 al koxyaryl, aryloxy, heteroaryloxy or one or nore

w®20valozgeh, CL 6 al koxy optionally substitut edP@EP2003/010377
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car boxy, aryl, heteroaryl, Cl_6 al koxyaryl, aryl oxy,

het eroaryl oxy or one or nore halogen, or 10 a 3 to
15 nenbered nono- or bi-cyclic-fleterocyclic ring that
is saturated or wunsaturated, and contains 1 to 3

het eroatons selected fromthe group consisting of N,

0 d S,
s LRy
nitro, hydicaiyl opicadly haaingdxy.3 sabktitGents selected from R,

N-(Cl 6al d Cl 6al kyl
N, &-dl(gﬁl@%%§§%$§ﬁﬂhﬁmgﬂﬁvéﬁﬁ%hcyI?anyngan]no

g:no:]gyl) féb @éy&é afgu?q%}, (¢l 6a|§1 esul P{o? one o more

N-(C 6aﬁmgﬁﬁcabonyl)anlno N—[N N—dl(Cl 6a|k 20
yl)am no net hyl ene] am no, N-[N, N-di (Cl_6al kyl )am no
(C1_6 alGuy Alkastteptiphalejubstitited by

’:m[ ,To&rog%q%wﬁal Kﬁlllgﬁ)@?m nﬁ)k§26_ gﬁp{ép{ég@ ]ﬁ.%aig;g}g’heteroaryloxy Or one or

N, N- di ( Gla@dHalaplepam nocar bonyl, C3_3cycloal kyl, C1_6
al kyl thi o, Cl1_oal kanesul fonyl, sulfanmoyl,
Cl_6al kaxycar bonyl, N-arylanmino wherein said ar yI

noi ety is onaII avi ng .to upstityents

sel ect ed %gﬁr# R0 7@?’8?191 - ﬁfﬁleSeH?ﬁyﬁ C {Re rﬂéﬁ‘tris saturated or

said ar A¥Rk o nald,ysh

Sobor T o fheRly b SOPLIRGNE b S"RLMod Splfted from the group
car bonylcomwfr@ of MalOdarat §) amvbomgionaily heyhg dntl 3 yulhstivieags selected

1to 3 bs it uents selected from R101, Cl1_6al kyl

opti onal'fY* Substituted by 30 nono-, di- or tri-

hal ogen,wiamdino, N-(Cl_6al kyl)am no or N, N-di (Cl_6al k-

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-
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
selected from R'®, N-(aryl Cyalkyl)amino wherein said aryl moiety is
optionally having 1 to 3 substituents selected from R'%, aryl Ci-ealkoxy-
carbonyl wherein said aryl moiety is optionally having 1 to 3 substituents
selected from R,

Ci.salkyl optionally substituted by

mono-, di- or tri- halogen, amino, N~(C;alkyl)amino or N,N-di(Cy.galk-

ylamino,



yl')am no, WO 2004/ 029055 PCT/ EP2003/ 010377 -8
Cl _6al koxy optionally substituted by nono-, di- or

wo eoo4/0bmbodgen, N-(Cl_6al kyl ) sul f onani de, or PCT/EP2003/010377
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N-(aryl)sulfonam de, or a 5 to 7 nenbered saturated

or unsaturated ring having 1 to 3 heteroatons 5

sel ected fromthe group consistigng of 0, S and N, and
optionally having 1 to 3 substituents selected from

R101 wherein R101 represents hal ogen, carboxy, am no,

Cl1_6 al 1 [k di 6al kyl ino, 10
gl- m'( n (1)§ar gb?%l%c}x%ﬁp ?1%&&_1 aﬁ%?‘illé“gé{bﬁ gc a¥ b?) ﬁ;r: n °
N. \-di ( Ghofie!, Wilok &l iiogef ARDYAy AL foflithide"de R-@hlfhufonamide,

optionally substituted by cyano or  nono-
hal ogen,or or Cl1_6al koxy optionally substituted by

cyano, carho am naq, Cl 6 15 al kyl))am no,

N?/N- di (dﬁégﬂm@)r@ﬁ{eﬁ&a%%ﬁ%gg élpqu?/m)lg having 1 to 3 heteroatoms
N- (Cl. 6adciaekadidATne SBLPLOYdisti - i

NN di (CL 6al kyl ) ani en%?a?bon)lﬁ g of Qipand Jb.and opfionally having 1 to
hal ogen;3 Ribstibienselattsd fipdr BY¥Y, hal ogen, nitro, cyano,

am no, N-{Cl. 6al kyl)am no, N, N di (Cl_6al kyl ) am no,

N- (hydr oXy€¥06al kyl ) ami no, N-(hydroxyCl_6al-kyl)-N- 20

(C1_6al ky1o) amin@..Cl_6 acyl oxy, am noCl_6 acyl oxy,
C2_6al kenyl%grs?,s a 5-7 nmenbered saturated or

unsat ur dtabeenet @rlonyc| iminobj Ng-(QaYi AtyDathihod N,N-di(C;.salkyl)amino,
het er oat ons se ec;’ed fromthe _group consisti ngf\TO S
3

and N, aRmBEEPONA | y N-LapaleyDamaecaponyldr oxi,N-61Cealkyl)amino-
al kyl , n&iﬁgﬁ)j oxo, amno, amno Cl_6al kyl, N 25
(C1_6al kyl ga No, H,’ N-di (Cl_6al kyl )ami no, N-(Cl_6
acyl ) am @ alky] dpGhndbi supstitard beryb@ndi@on®BNN tri- halogen,
phenyl %1r_6 al kyl , carboxy,
Ciealkoxy optionally substituted by cyano, carboxy, amino, N-(Cy.6
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-
(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-
(Ci6alkyl)amino,  N,N-di(C;.¢alkyl)amino, N-(Ci6s 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*

wherein



Cl_6al koxycar bonyl , am nocar bonyl ,
N- (Cl _6al kyl ) am nocar bonyl, or N, N

waleqo@2®ss kyl ) am no, -C(O - R2 30 wherein WO PCT/EP2003/010377
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2004/ 029055 PCT/ EP2003/ 010377 -9 R20 represents Cl1_6
al kyl, C1.6 al koxy, am no, N (Cl _6al kyl)am no, N N

di (Cl1_6al kyl)am no, N-(Cl.6 acyb)am no, or a 5-7
menbered saturated or unsaturated heterocyclic ring
having 1 to 3 heteroatons selected fromthe group

Cio ol B, cEpsti b Molie fifey” SiinS) N ShoMargino, -
N-(Cl _6al kyl )(ﬁ ;51% Ty Dab¥inod N- @1 y@)ﬂn)h%ncﬁ‘% s hEhbbred saturated

acyl )am no, phen or benzy I 'kyl optionally
substituted by ®WZaturased h@tembzﬁlcahhgnhavum i dod hgteroatoms selected

substit ut ed b wherei n R2' ents cyang, i

Tono- i Cor o GPEaES R QSR HY omopéiv_ substituted by
6al kyl am no 6 1115%538, 0 .

al kyl>/) ) am no, G Nl\hg’ﬂm ol_ﬁhgan )a&dq E’H’Fﬁ -ﬁf _séﬂc%)ﬁ%mo, NN-

C2_6 al kyl enydh(ClCéﬁll@l)aﬂnkme (G5 abyk)mmxbﬁﬁheﬁlyalokbmzyl
C(O) R201, -NHC(O - R201, C3_8cycl oal kyl,
i soi ndol i no pht hal i m dyl, 2-oxo-1, 3- oxazol i di nyl,

aryl or B tﬁ% 2ated or unsaturated
het er ocyc'l? logmoﬁa i ng 7 Liiheter oat ons sel ected

from t heorgr oup consi sting O S and N optionally
substltut ed by 20 hydroﬁﬂyb hyl Cl. 6 al koxy,
Cl_6 al Kexs 97%‘?8;}011 Bhigpest by Ral koxy, oxo, ami no,

am noClAfé%gIJ? N- (Cl1_6al kyl )am no, N, N-
di (C1_6 %ﬁam no, N-(Cl_6 acyl)am no, or benzyl,

wherei n 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,
hydroxyCy¢ alkoxy, -C(0)- R*!, -NHC(0)- R*®, Cs.scycloalkyl,
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
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

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



25 R201 represents hydroxy, am no, N-(Cl_6al kyl)am no,
N, N-di (Cl_6al k- yl)am no, N (hal ophenyl C1_6 al kyl)

w2981 6al kyl, aminoCl 6 al kyl, am noC2_6PCT/EP2003/010377
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al kylenyl, Cl1_6 al koxy, a 5 or 6 menber ed sat ur at ed
or unsaturated heterocyclic ring having 1 to 4

het eroatons selected fromthe-gdoup consisting 0, S
and N optionally substituted by WD 2004/ 029055

PCT/ EP2003/ 010377 -10 hydroxy, Cl1 6 alkyl, C1_6

e (o B EIo dRY Da R e o

(Cl.6 acyl )amxlkbi)y,mob%ﬁﬂﬂé,,N—'@CRgaﬂE}ﬂf&hﬁﬁﬁ”NS\IJZ!K@EQQE?Dammo N-

hal ogen, am nocarbonyl, or Cl al Kyl optionally
substituted b{Ciarapy)aning oabReg¥) or mono-, di- or tri-
hal ogen; R4 represents hydrogen or Cl.6 aIkyI; 10 RS
represents hydrogen or Cl_6 al kyl; and R6 represents
hal ogen, Rhydr RgfReMs h er2 ik Ween, TRENSQIBOHA f -
present |nven§?on sho&%ﬁ 3K |n bﬁ?%?g actléﬁﬁygﬁ%akﬁlophonﬂb/
Pl 3K-y 15 i n$vibsiitutedybyaeeyli &Laaﬂkox’vrmynmoe, dit betrethelogen;
suitable for the production of medi canent or nedica
conmposition, which may be useful for treatnment and
prophyl agt s ofepRlétts haneddrorith 3Ky 1 el ated di seases
for exanple, inflammtory and 1 nminoregul at ory
di sorders, such as asthng, atoplc dernatltls

rhiniti 5aIIer c dj seases, obstructlve

pul nonary di sré’B gengdy 1r5c,a 0?519, j oi nt
di seases, aut0|nnune 20 pat hol ogi es such as rheunmatoi d
arthritis, and G aves' di sease, nyocardi a

cont r actRY i t yrepiesantslesisgenhlewirogdait Cireslkyl.

-t hronmboenbolism . ischema, cardiac. hypertrophy,

at heroscl erosi s and cancer such as skin cancer,

bl e ; :
cancaroonaRaRs of M lont GEGSn G PASK SRRERLy BIBIY and PRy

paanbﬁmwaamw&y Thqmak tharefee, m@@BhﬂbﬂﬂQQﬂ@@kmobbﬁh&dmmnmnor
tunor, | eukem a, 25 The compaqunds of the present

| VTP ORI OB VBT PoseRbAERImSRt i) HoRRYis 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
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.

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

human or animal subject.
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hypertension, renal failure, Huntington's chorea and
cardi ac hypertrophy, as well as neurodegenerative

wak@anewss such as Par ki nson's di sease, Al zhei P&T/EB2003/010377

di sease, diabetes and focal ischem a, since the

di seases also relate to PI3K activity in a 30 human

or ani mal subject. WD 2004/ 029035 PCT/ EP2003/ 010377

-11 This invention is also to provide a nethod for

treating or preventing a disorder or disease

as : b by , 3K-v ..

oty Fveith e X0 pREAAh nterpRE R Bl o by i disonder or
adrdisdasd essbeigtet] ovithePIAKSachiyvg espeditief #RBWHIBKA ddfivity, in 2 human or
effective —amount of the fused azol epyri m dine

derdnirael spbiech Homprisiet adminisiomne 4o (spid subjest astherapeutically effective

ta i r st i ric far or a . ‘ .
physi ol ogoffpael @sgcggg%? %&ﬁgld% eﬁaé[]rvgﬁfs.hOWHr Phéhe fppmaula (D), its
| nt@tbinefc bs stbkofRbME Gori, B 8 pRYsibiBSic H’}ﬁ@&eptable salt thereof.

azol epyrim di ne derivatives shown In the fornul a (I%,

its tautoneric or stereoisoneric form or a

physi ol ogi.cal | y,. acceptable salt ergof in the. ., ..
pr éﬁsﬁﬁt?‘gli glé% IGEHOR Bl RIRIE 2 15 ?%Hf‘? sechBeripmppidine derivatives
Pr @BEWh ih MECHEMAR (B 8Y kARsmiCof 4eRHiseAeLERNH, Brdl Mysiologically
derivative of the formula (1), its tautoneric or

st erespiabiareali therfeof mthoprepargtion of hmedischment. wherei n 15 X
represents CRSR6 or NH;, Y1 represents CR3 or N

Chem cal bond between Y2"-=Y3 represents a single bond

or THosR entdeBmhnent,2 theWbiBerdt NBIVBAIIM $P0¥ .
theY2- = Y3 repeirneser?}/vis) aedoubl e boz)dO 1@«? gl’r{]@;?%ed azolepyrimidine

i ndepesitierafithe fooprladBnits ERmaricNr stenebivdnesricdem; o salt thereof ;
represents a single bond, Y2 and Y3 independently

re%’#‘&eé%t CR3R4 or NR4. 25 71, Z2, Z3 and Z4

i ndependently represent CH, CR2 or N, Rl represents

Cl1_6 al kyl opti on5aI6Iy substituted by
represents CR'R’ or NH;

Y! represents CR? or N;

Chemical bond between Y=Y represents a single bond or double bond,'

with the proviso that when theY*=—y?> represents a double bond,

Y? and Y? independently represent CR’ or N, and

when Y*===Y? represents a single bond, Y? and Y? independently represent CR*R* or

NR*
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,

Ci.6 alkoxy optiohally substituted‘ by mono-, di- or tri- halogen, phenyl, methoxy-
phenyl, phenoxy, or thienyl,



nmono-, di- or tri- halogen, phenyl, nmethoxyphenyl,
phenoxy, or thienyl, 30 Cl1_6 al koxy optionally

wa@ndpgnedost ed by nmono-, di- or tri- hal ogen, phe@yEP2003/010377
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nmet hoxy- phenyl, phenoxy, or thienyl, WD 2004/ 029055

PCT/ EP2003/ 010377 -12- or one of the foll ow ng

carbocyclic and heterocyclic rimgs selected fromthe

group consisting of cyclopropyl, cyclohexyl,

pi peridinyl, piperazinyl, pyrrolyl, pyrazolyl, furyl,
thienyl, thiazolyl, isothiazolyl, oxazolyl,

isoiﬁzolyl, i m dazol yl, isoimdazolyl, 5 pyrazolyl,

1, 2oi% bhitia :lféiWiM% catbodydict BB AERZRYYlic rings selected from the group
1, 2,5-thiadiazolyl, 1,3,4-thiadi- azolyl,

1, 2¢@siskingiodzytippropyl, Zyalobsadi pipetiginyl, piperazinyl, pyrrolyl, pyrazolyl,

1. 2 IR By nohit i PREAD L sacpd Fiphto M iSimidazoly,
phepythzo1ply " 1,98l thiaBieRERA, NY 1,2, 4 BMEAIBININY] 2, sPRiddeagiyny 11,3 4-thiadi-
1- benzot hi ophenyl , benzot hi azol yl, benzi'm dazol yl,” 3H

i m amid] 4132 Bppadidzolydy 1,2,5exxivizolydz é|2yF-oxadiawiyl] ,1,3,4-oxadiazolyl,

R I L T UL LR M (e mp—
et SEAGHELAC piiATRPL Bl RSt bUbRMM AN bhndiBicdhaoly, 38

sub el ect’ed fromthe group consisSti

hy dinodyzo[haHdpeindinyl] bemzotriagaly], indolyhxndazobylj midazo[1,2-a]pyridinyl,
N- (CL 6al kyl)anj no, NN-di (Cl_6al kyl ) ami no,

N- (‘@i 4§¥§£%Rﬁﬂ*§%F§EWHS 6al koxycar bonyl ) ami no,

N- (§08 )-N-(Cl. 6al kyl)am no,

N[ N, N-di (Cl_6al kyl )am no net hyl ene] am no,

N[ Nsaidt cirb&@dyclalakd hgtemvcyadic rings optionally substituted with 1 to 3 substituents

(CL. 6al k- yl ene) met hyl ene] am no, . N- ~ .
[N, W?‘?ﬁtf(dcxilf.oéhl 185 'ﬁ%l%énsa?fkaﬁ@wmnhﬂs,gemg@m cyano, carboxy,

al ky! 1 i on /Gl ul-&en | | :

Cl_%-]é#lgb%c@rllﬁon , pé’r rlgﬁ‘ﬁﬂ%(ci"ﬁiﬁlgya@%@?‘z %g%g%:y??‘fﬁh’ N-(Cr-

p% r Jamoiﬁ*fﬂwn}{lmﬁlil(lﬂer(fm!’l)‘N'(O oll ;eglkb’ﬁml'm_bg rlﬁmwdi(epsaﬂcyl) amino

t hi azol yl opt.iona supstituted. by pyrjdyl, _

ol pRrRIong ARt RISy Dt Ky ekogapptindgelamino, N-

Cl—ﬁﬁi\lk(ﬁwl_ﬁalkyl)amino Ca.ealkenyl]amino, C. alkylthio, Ci.salkanesulfonyl,
sulfamoyl, Cisalkoxy, Ci.salkoxycarbonyl, pyrrolyl, imidazolyl, pyrazolyl,

pyrrolidinyl, pyridyl, phenyl Ci.salkoxycarbonyl,

thiazolyl optionally substituted by

pyridyl,

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

and

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-
carbonyl, Ci.sacyloxy, aminoCi¢ acyloxy, furyl, morpholino, phenyl,
piperidino, aryl,



and 25 Cl1_6al kyl optionally substituted by nono-, di-
or tri- hal ogen; R2 represents hydroxy, hal ogen,

WORMRO29065ano, carboxy, am no, N (Cl _6al k- yl)BOi/ER2003/010377
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N- (hydroxy Cl. 6al kyl )am no, NN-di (C1_6al kyl ) am no,

- N-(hydroxy Ci1_6al kyl)-N-(C1_6al kyl)am no,

C2_6al kenyl, C1.6al koxycarbonyl13am no 30 carbonyl,
Cl_6acyl oxy, am noCl_6 acyl oxy, furyl, norpholino,
phenyl, piperidino, aryl, W 2004/029055

PCT/ EP2003/ 010377 -13 pyrrolidinyl optionally
substituted by Cl_6acyl am no, piperidino optionally

subggridlidigd opsomigsanstituted b§ Glskosflammal boxy,
am nocar bonyF, N (Cl-6al ky )arﬁ(?gocar bonyl , or

N, Npigteridino enticnally subsiideiad bydytiroxs, 6ipelkakicaoxy, aminocarbonyl, N-
optjonal | subst'tuted% é 6 alkyl,. Cl1 6 alkyl
ont Gy Bl M-S nelotbminccmtoly Y
hal ogen, hydroxy, am no, N-(Cl_6al kyl)am no,
N- (hydroxy CL.6al kyl)am no, N, N-di (A _6al kyl)am no,
10 188erézioycdmminklyy subsetutealznl @16 alkgl r ahydr opyr anyl ,
nor phol i no, phthalimdyl, 2-oxo- 1,3oxazolidinyl,
phenyl, -C(O- R201, pyrrolidinyl optionally '
subgti il PAphimafty_SBeHLRE B cyaho, PhRA6!, diingr eRt | y
subs{.gl tu edpbyna%ydr OXY, Clg}gc}él kyl, car’boxy,r h&%g&ﬂ, hydroxy,
am anoieey bo(yilsalkid)arti@io; Noghyidydxya O gadkyl)dmaing) , NAX¥-di(C,.salkyl)amino,
NN-di (C1 .6 yl ).am nocar baonyl , or _pi per.azj nyl ..
opt S ST A ST EB o e SRR TorBis W Bifelimidyl, 2-oxo-
R20(3 r eREESEM ShBysr oxy, am no, N-(Cl_6al kyl)am no,
NN- d?(Cl 6‘2?213’/?) arrllq’no, N- (hal obenzyl ) ani no,
Cl -640}yR>°",C1 6 al koxy, tetrazolyl, tetrahydropyranyl,
nor phol i no, '
pyrrolidinyl optionally substituted by Ci.sacylamino,
piperidino optionally substituted by hydroxy, C; alkyl, carboxy, aminocarbonyl, N-

(Cy-salkyl)aminocarbonyl, or N,N-di(C;_salkyl)aminocarbonyl,

or

piperaziny] optionally substituted by C;.¢ alkyl,
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, |
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,

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-



25 pyrrolidinyl optionally substituted by
Cl_6acyl am no, piperidino optionally substituted by

whgaroxpss CL_6 al kyl, carboxy, am nocarbonyl, MT/EP2003/010377
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(CL. 6al kyl ) am nocar bonyl , or

NN-di (C1_6al kyl ) am nocar bonyl , or pi perazi nyl
optionally substituted by Cl1L_6-® kyl, 30 Cl_6 al koxy
optionally substituted by cyano, nono-, di- or tri-
hal ogen, hydroxy, Cl_6al koxy, hydroxy Cl_6 alkoxy,

2004?755@85@%@’ E%%%@DW Wf ?'?Arrr? h‘fha]hﬂfldyl 2-0%0-

t et 1 3agdzplidinye bhatyy, dCoQyrrYy ! , nor phol i no,
pht hal i m dyl, 2-oxo- 1, 30xazo| i di nyl, phenyl, -C(O)-
R201 pyrrolidinyl optionally substituted by

ti onaIJ substituted by
B ) SR EE AR By Bl
(Cl iBerddiky bﬁ)t@éﬁaﬂ Gabdvnkd b nydroxy, C1 ¢ alkyl, carboxy, aminocarbonyl, N-
|\Edl (C1-6-al ky %am nocarg pi perazi nyl

optﬁ%mamyl)mmgmr Qm’é,cprtNI\B.ll( 1a+a|uwl)ammmﬂmnw1 10 R201
repr esents hydroxy, am no, N (Cl.6alkyl)am no,
N-¥i (c1_6al kyl )ami no, N(hal obenzyl ) am no, Cl-6
al KpiberasshyBoptok Xy subdftuld 2c 6 akyly! enyl , tetrazol yl,
tetrahydropyranyl’, norpholino, 15 pyrrolldlnyl
optWwherain y substituted by Cl.6acyl anino, piperidino
optionally substituted by hydroxy, Cl1_6 alkyl,
carboxy, am nocarbonyl, N (C 1.6al kyl)am nocarbonyl,
or REN- @Ipfegén@ahﬁﬂﬂo)(?m Heins! by 5&11@9 LhinB! pﬁfﬁ@h(@{ |5alky1)ammo
optionally substituted by Cl_6al ky repredents
hydr ogem(ﬂahibewﬂl)amo &1al dtigpll, Ops alknnyl',laymau 15 tsialloflenyl, tetrazolyl,

b an]no ar.bon 6 al koxy, or mono-, di- or
t¥| haI %h 0py¥any1 (erﬁ:(:)lhno, y

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,

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;

R? represents hydrogen or C;¢ alkyl;
R’ represents hydrogen or Cy alkyl; and

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



25 R4 represents hydrogen or Cl_6 alkyl; R5 represents
hydrogen or C1 6 alkyl; and 30 R6 represents hydrogen,

whadoegemsdr CL 6 al kyl. WO 2004/ 029055 PCT/EP2003/010377
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PCT/ EP2003/ 010377 -15 I n anot her enbodi nent, the
present invention provides the fused azol epyri m di ne
derivative of the fornmula (1),.-its tautoneric or
stereoisonmeric form or a salt thereof: wherein X
represents CR5R6 or NH, 5 Y1 represents N; Y2 and Y3

rep B8 m cal bon bet wee
r eppgélg ¢ % sfﬁﬁm% . %‘”’nam?ﬁ e b°§leﬁﬁoé’lf%§| tﬁeZ %Zazg}ﬁg)ynmldme
Z3 iatiependetht |f()’rrri1ﬂ@{'l S%ﬁﬁutbknegyopéte%omeﬁé f6¥m, or a salt thereof:
represents cycl opropyl, cyclopentyl, cyclohexyl, E-fu
yl, Whﬂﬁukyl |n1dazolyl pyr|n1d|nyl pyri dazi nyl,
pip razin ¢ hi |azonI 1,3-benzothiazo|y|,
qui onI ¥§§g%%§ ol'4; b]pyrldlnyl, 1H pyrrol - 2-yl
optlonally substltuted by C1-6al kyl, 20

§ rroI-3-yI optionally substituted by Cl-6alkyl,
pyr zol yilepwgpanitoNal |y  substituted by 1 or 2 Cil-6alkyl,
i soxazolyl optionally substituted by 1 or 2 O -
6al kyl , 2-thienyl optionally substituted by chl oro,
nltybmupyaﬁgﬁ$gﬁ(§gg§ al kyl, 3-thienyl optionally
substituted by chioro, nitro, cyano, or Cl-6 alkyl, 25
pi peri di nyl optlonally substituted by

Cl- gal car.bo nzyl oxy- carbaon
_ éhemlcz)ﬁ%ond B 'm}/een YQ—- re%resen%s a single bo¥1d

z* represents CH;
Z!, 7> and 73 independently represent N, CH or CR?;

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,
1H-pyrrol-3-yl optionally substituted by Cjgalkyl, pyrazolyl optionally
substituted by 1 or 2 Cy.ealkyl, isoxazoly! optionally substituted by 1 or 2 C;.
salkyl,
2-thienyl optionally substituted by chloro, nitro, cyano, or C;. alkyl,
3-thienyl optionally substituted by chloro, nitro, cyano, or C.4 alkyl,
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,
N-(Cj.salkoxycabonyl)amino, ~N,N-di(C;.¢alkyl)amino, N-(formyl)-N-C;.
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phenyl optionally substituted by 1 to 3 substituents
sel ected fromthe group consisting of fluoro, chloro,

whg@roxpss nitro, cyano, carboxy, Cl-6 al kyl, Q€T/EP2003/010377

6al koxy, Cl-6al koxycarbonyl, amno, N-(C 1 -6al kyl)
am no, N-(Cl-6acyl)am no, 30

N- (Cl - 6al koxycabonyl ) am no, N-Nodi (C 1-6al kyl) am no,
N-(formyl)-NC1L WO 2004/ 029055 PCT/ EP2003/ 010377 -16
6al kyl am no, Cl1_6 al kylthi o, Cl_6al kanesul fonyl,

't P |
Lok PIGEEEYL ! SHSREE) Y Bty S,
pyri dyl 1m|[ﬂazolyal}:iyyazslyd),smdtwp@s:kw oj:thﬁaH%r mbbﬁﬁltddwmlssalkyl

selected fromthe group 5 consisting of chloro,
hydr oxy, carboxy, Cl_6al koxy, Cl_6al kylthi o, am no, N

Cl_é6al ) ani 6al kyl 1 no,

(oo ShaerndRnalt CONIEEY 138 SHARAR secced om the group
N- (Cl _6abksisiisetl dhosrs) hﬁd}bﬂp,ca%ﬂ[o&chqiga(lﬁéx;ﬁ@&xh@ﬁmon&nmo N-
met hyl ene] am no, and Cl1 6al optlonally substit ut ed

by tri Kal-¢den) mm,pwawﬁmyﬁpﬁmﬂmm , SNP&Hi(Cutadldy)mymino, N-

Cl.6 Ik th bst

or 2 sutsrebyditlos dfeiedeBion 3B, N o amino
of Cl_6addiHlendihindyindOdahtyl Qﬂﬂ&ﬁt’llﬁ%ﬁyﬁf‘c@@mﬁwﬁmgm

i ndol yl optionally substituted by C

benzi m dazol yl optl onal |y substituted by Cl 6al kyl or

hal o_CI. 6al b i azol'yl optional |
Subst | QYAER] el Ry SERE LT o gl

optionally substituted by Cl-6al kyl optionally
substituted by tri hal ogen, Cl.6 al kyl optionally
subst i t d3ediazply rolpilhmlb'gmbs’[ﬂpteérhbf 1 grh2mebsyifuents selected from the

bheny! . ErBteRyistas @iy Poe it Chetten fpayDimino,

chl oro, ifdo8/1% t181¥éirir®mést1tﬁﬂe8'b9,cl\éhﬂ%yi cyano, am no,

am noacet oxXy, N-(C am no
NN- di ( Chergamnidary ]ahoptmna]ly s@cfstltuted by C1 -salkyl or tri-halo C;_¢alkyl,

foihi’)g{ I‘”é?(%s $a kt‘éxa?ﬁﬂgf éma@wgﬁ{p &A%y 2t ST, 1,8-naphthyridiny!
optionally substituted by
Ci-salkyl optionally substituted by tri halogen,
Ci-6 alkyl optionally substituted by tri-halogen, phenyl, phenoxy, or thienyl,
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-
(hydroxyCi.salkyl)-N-(Cy.¢alkyl)amino, 2-furyl, piperidino, mor-
pholino, phenyl,

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

carbonyl, or aminocarbonyl,
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pyrrolidinyl optionally substituted by acetam do,
pi peridino optionally substituted by hydroxy, 30

w@Ren2eshyl optionally substituted by nethyl, POERR3003/010377

Cl1_6al koxy- carbonyl, or am nocarbonyl, WO 2004/ 029055
PCT/ EP2003/ 010377 -17 Cl1.6 al kyl optionally
substituted by cyano, tri-fluot®, carboxy, netli-
oxycar bonyl , ami nocarbonyl, tert-butoxycarbonyl,
tetrahydro- pyranyl, or norpholino, Cl1 6 al koxy

optional ly spbstituted by hydroxy. . .cyang, rreifpox, 5 :
net hoxycar bo%be ,ah?zf?-l%fﬁlg&ggﬁﬁ%ﬂﬂ ! CYAOp (R IUOL CApOXy, meth-
acetyl, di met hyl gfjcamon{aRRERRRRAY, tert-butoxycarbonyl, tetrahydro-
met hyl ami nocar bonyl’,  di net hyl am nocar bonyl ,

i sopr opyl ami nocar byagyl, orfthospholinenzyl ami nocar bonyl ,

cycl opropyl, pyrrolidinyl, .piperidino,

t et r ahydr opy rcérﬁy‘fugo% rOBﬁBﬁlarIE'o ,Suﬁ;l%'?‘btﬁgl P ok pshyyano, methoxy,
2-0x0 10 1, 3- oxazlirdifsdsotly, RRLARbEADY -
hydroxy C1_6 al kyleeneg%w, I¥3’ repres nts0 drcgrg%,’ aTgloacetyl’
R4 represents hyddiaggylamor eprasmntabbyydr ogengthglashinocarbonyl,

R6 represents hydrogen. 20 |In anqther enbodi nent, the
present i nvent i ondigFdRleiosarbonyls e disapraPBgpnqratongl,  fluoro-

derivative of t hebé&&fﬁfhﬁoc@g%onyi,t Q%%By@réﬁ’roqfdmgl,t Diperidino,

stereoisoneric form-or a salt"th epresen

CR5R6 or NH 25 Yetmkpiremeaiyd, MorpRolangd Morphephesebdnyl, 2-oxo-
CR3R4; Chem cal bond between Y2"-Y3 represents a
si ngl e bond 1,3-oxazolidin-4-yl, phthalimid-N-yl, or hydroxy Cis

alkyleneoxy,
R’ represents hydrogen;
R* represents hydrogen;
R represents hydrogen; and

RS represents hydrogen.
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;
Y! represents N;
Y? and Y? represent CR’R?;

Zand Z* represent CH;



10

15

20

25

30

30 Z3 and Z4 represent CH WO 2004/ 029055
PCT/ EP2003/ 010377 -18 Z1 and Z2 i ndependently

woeprez®sd CH or CR2; Rl represents PCT/EP2003/010377

3H i mi dazo[ 4, 5-b] pyri di nyl, benzi m dazolyl pyridyl
optionally 5 'substituted by hydroxy, am no,
acet am do, net hoxybenzyl oxy of1l&et hyl - sul f onyl am no,
or 1,3-thiazolyl optionally substituted by 1 or 2
methyl; 10 R2 represents fluoro, chloro, brono,

nmor phol i no, piperazinyl, nethyl- piperazinyl, nethyl,
tri-fluoro nethyl, or Cl_6 al koxy optionally

suldtnd Bt edepandatily @ypseserty@Har QRE: boxy, di met hyl - 15
am nocar bonyl, tetrahydropyranyl, norpholino,

nmor phol i nocar bonyl, tetrazolyl, or phthalimd-Nyl;

R3,1 epr hy-gr. : R4. .represent s, h ogen; .R5 .

r elp}r es eﬁei) g‘%%@% r %%élfr%’?&gﬁ@’gge@ypgﬁ S g’ﬁ?@“ﬁ%ﬁg@ eﬂ}.'n% optionally
I n anot hystiefdo gy Bidkexyt, henis,e 8@Mimidoy th @R bRAANEE Dr methyl-
the fused azol epyrimdine derivative of the fornula

(1), itsufogylastee.i c or stereoi someric form or a salt
thereof: wherein 30 X represents CR5R6 or NH, WD

2004/ 029055 PCT/ EP2003/ 010377 -19-

or

1,3-thiazolyl optionally substituted by 1 or 2 methyl;

R? represents fluoro, chloro, bromo, morpholino,  piperazinyl, methyl-

piperazinyl, methyl, tri-fluoro methyl, or

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

R} represents hydrogen;

R* represents hydrogen;

R® represents hydrogen; and

R® represents hydrogen.

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

X represents CR°R® or NH;



Y1l represents N, Y2 and Y3 represent CR3R4; 5
Chem cal bond between Y2=-Y3 represents a single bond.
wQ@3oo0an0eboE3l represent CH, 10 Z1 and Z2 i ndependeeit/ER2003/010377
represent CH or CR2; In another enbodi ment, the
present invention provides the fused azol epyri m di ne
derivative of the formula (1);1Pts tautoneric or
stereoisonmeric form or a salt thereof: 15 X
represents CR5R6 or NH, Y1 represents N, Y2 and Y3
represent CR3R4; 20 Chem cal bond between Y2- Y3
represents a single bond Z1 and Z4 represent CH 25
Z2Yand Ppresedispendent |y represent CH or CR2; In
anot her enbodi nent, the present invention provides the
fused azol epyrim dine derivative of the formula (1),

itsyztaﬁtyo ' €ereoi soneric form or a salt
t her eo#: qggdje%n?ggf%éents CR5R6 or NH, WD 2004/ 029055

5 PCT/ EP2003/ 010377 -20- Yl represents N, Y2 and Y3
represent CR3R4; 5 Chenical bond between Y2_Y3
r elyPe@isat Bong bgtyveeneY hony: representgd simgle Band.epr esent  CH;
Z2 represents CR2; 10 The preferable conmpounds of the
present invention are as follows: N (7,
8- gt amt hbreyrate@-Clithydr oi m dazo [
1, 2-c] qui nazol i n-5-yl ) ni coti nam de;

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;
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2-(7, 8 -dinmethoxy-2,3 -dihydroi mdazo [ 1, 2-c]
qgui nazolin-5 -yl)-1-pyridin-3 -yl- ethylenol; 15

WOR{4/ 0085 met hoxy- 2, 3- di hydroi m dazo[ 1, 2- c] qui re@aP1003/610377

-yl)-1. H benzi m dazol e-5- car boxamni de;
6- (acetam do)-N- (7, 8-dinmethoxy-2,3 -dihydroimdazo |
1,2-c] quinazolin-5 -yl)nicoting-amde; N
{5-[2-(7, 8-di net hoxy- 2, 3-di hydr oi m dazo[
1, 2-c] qui nazol i n-5-yl)-1-hydroxy- 20
vigyl]p [ yl'} acetam de;

?y %%ﬁ% g%é% 2-pyridin-3-ylvinyl]-7-nmethoxy-2, 3-di
hydr0|n1dazo[1 2- c] quinazolin-8-yl}

¥L N, N—dlnethylagetanlde 2-[7- met hoxy-8

cend Xy dersezrt GRrRn- 2- yI met hoxy) -2, 3

-dlhydr0|n1dazo [ 1,2- c]quinazolin- 5 yl]-1
-pyridin-3-yl et hyl enol; 25

2- DRerh2ahsHORb ORI = Flbiit a%n?glé*bmcﬂr oi m dazo[ 1,
2-c] qui nazol i n-5-yl]-1- pyridin-3-ylethylénol;

({5 [ 2- hydroxy 2-pyridin-3-ylvinyl]-7-methoxy-2, 3-di hy

3da ui nazol i n- 8-yl } oxy) aceti c aci d,
ridin-3-ylvinyl]-7-nmethoxy-2, 3-di
Bagy a%ﬁ %é di | vi nyl h di

hydr0|n1dazo[ 1,2- 30 c]quinazolinl-8-yl}oxy)butanoic
aci d WO 2004/ 029055 PCT/ EP2003/ 010377 -21

({Z fe@r%yntso@l;Z pyri di n-3-yl vinyl]-7-nethoxy-2, 3-di hy
droi mdazo [ 1, 2- c]quinazolin-8-yl} oxy)acetonitrile;
2-[7-methoxy-8 -(2Htetrazo | -5 -yl met hoxy)-2, 3

- drhy Srre?érEBIQ @ &unhs %ffﬂ e HRPARE A re Y }o'ﬂolws

-pyrl din-3 -yl e I eno

[7- neNP(ﬁ;&ydlﬁae(dn}myﬁr ?p}kldiyldrmﬁngdzoﬁn Dxhnitiaanlyn)-5 A B cbtiymide;

%&ﬁéﬁ erlﬁ fibydroirpidaze{l -¢lnuinggalontsy)-1-gyridin-3 -yl-
1}9 Xz 2- (8- mor phol i n-4-yl -2, 3-di hydr oi m dazo

1 2 c] qui nazolin-5- yl)vinyl]pyridin-3-ol ;
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-
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 —pyridin—?:-ylethylenol;
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-

c]quinazolin-8-yl}oxy)butanoic acid;
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N- (2, 3-di hydroi m dazo]
1, 2-c] qui nazol i n-5-yl)-5-hydroxyni coti nam de; 10

w®2oaoedoss do) - N- (7, 9- di net hoxy- 8- et hyl - 2, 3- dP¢C/EPOSD10377

dazo[ 1, 2-c] qui nazol i n-5- yl)nicotinam de; N (8, 9
-di met hoxy-2, 3 -dihydroimdazo [ 1, 2-c ]

qui nazolin-5-yl)- 5 - hydroxynjzpoti nam de;

5- hydr oxy- N- ( 7- met hoxy- 2, 3- di hydr oi mi dazo [

1 2-c] qui nazol i n-5- yI)m coti nani de;

R o s ﬁ%&g%ﬁ%ﬂ 2
N N (GBS o Rediilr o) m daze

c] qui nazo i h=5-yl)-5- hydroxynicoti nam de;
5 ﬁjﬁm@oxy—ﬁszfdmtrdzbhﬁwhmwﬁ)z Q-dﬁa}eﬂlrcbl;zddmofﬁ ,B@rquinazolin-5-

Yﬁsl %ﬁj@]gzﬁﬁ%‘ﬂfn@ glohy);ld]r gl Zﬁﬁ: gglmnggl lz\l-yl ) pr opoxy]

- 2 ] -
Zeihisen syt 2o bl el
1, Zlqainagoiimaz0}- 14pyﬁdm+3)met}mﬂnbam de;

6-am no-N- (8 |hydr0|mdaz

1 25 By%waz%ﬂﬁm%p%qlw -y be3rdihy ¢eimisigzof 1,2-c]quinazolin-5-

0l -5-yl)-2-(8, 9-di met hoxy- 2, 3- di hydr oi
zo?@%%%ﬁ%ﬁazol in-5- yl)ethyl enol;

2- —di’hly&tdmmdazq1&4}thyxdicﬂinni-g}ﬂz‘bhydroxymcotmarmde
2-c]qui nazolin-5-y ’\é 4- di_net hyl -
thﬁa{%feﬂtansldy} &7k%7¢1é¢¢éhloxy TRy Wérmr@ldam[l 2-c]quinazolin-5-

'dgfg%%t% 1g{;:xzo 1,2-c] quinazolin-5-yl)-1

nzrm azo’l e-5- 30 carboxam de;
N- NS(-S*;H QitietRox3~ ﬂ,BhM@fd@d)iﬂ‘iid’&bPl[,2-c]quinazolin—5-y1)-5-
1, 2-c] qui.nazol in-5-yl)nicotinam de; WO 2004/ 029055
Pchy@pmgthegc}ez =22 N-(8-brono- 2, 3-di hydr oi mi dazo [

car b hrogc ‘hﬁ %l}é(tgo)&e%/ %)(gi)l(lg}rdgk gﬁ%gzﬁgﬁ'd? %ﬁ%}!lrgazgf S-yl)mcotmarmde

1, N—(Gl&dhﬁ&ﬂ@iy-n3fahlyjd}mﬁhﬂdm[ﬂn-ﬁ]qiiﬁtmbﬁn-S-yl) 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-
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;
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-
carboxamide;

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



car boxam de; 5
N- (8- nmet hyl - 2, 3-di hydr oi m dazo[ 1, 2- c] qui nazol i n-5-yl) -
waQ kbobeewssn dazol e- 5- car boxam de; PCT/EP2003/010377
N-[8-(trifluoronethyl)-2,3-di hydroi m dazo|
1,2-c]qui nazolin-5-yl]-1H
benzi m dazol e- 5- car boxam de; NQ7-fluoro-2, 3
-di hydroimdazo [ 1,2-c] quinazolin-5-yl)-1
H benzi m dazol e-5- 10 car boxam de;

T: g&gﬁ%ﬁg&é g glzrliﬁy@b@%ﬁgazl%'g g??cﬂé%{m%z&liné -yl)-1H-benzimidazole-5-

N- (C&rhbhhlﬁ[d&* 2, 3-di hydroi m dazo[

(c:&qw nazol in - 1H benzi m dazol e- 5-
car ansthexy- @(%é%%imlé@o{M(Cﬂiqlnmqghmﬁ-ﬂ)4Hyberz;lrﬁldazole-5-
-dlclg_%% dazo [ 1,2-c] quinazolin-5- 15
1de. .
yl ) ni cotinam de
1- (NLES- ﬁ@ﬂ?um ﬂ@ﬁy&oﬁnmbﬁo[h(aqﬁﬁ%mﬁts 5}1)41HJbe1¥m§u&HzB}éds-
roi m dazo c] qui nazolin-5-yl)ethyl'enol
1 legidpowsayde; ( 8- rmrphol|n 4-yl -2, 3 -di hydr0|mdazo [

1 R AHLOBRR-2 -y R b L bl 2SO

6 BBhiidbbleSs-BRbRReliad- 4- y1- 2, 3-di hydroi m dazo[ 1, 2- c]
gui nazol in-5- yl)nicotinamde; 1-(1

H- Béfﬂzﬂmm&b%dﬂ@dgdlmlw@[a 3&- 4}qnutah<y]h1pi51gé)’—hﬁimmﬁinyiﬂazo&-3-
-d| hydroi mi dazo [ 1,2- c]quinazolin-5-yl] ethylenol;
OSXAMNYr 0i m dazo|
1 " I 25
) ﬂlwmmﬁ alh?dﬁb audﬁfb[u 58 éjaaﬁkéohgl %@%{%ﬁ?ﬂhﬁﬁld@

car boxam de; (7 | met ho azo

1, X- @-Cfdmoﬁhidhhydfﬁmyda)zoﬂl—ﬂ-c]‘qudﬂizoluﬂ-é—yl)élH-benznmdazole 5-

b] 1 di 6- car boxam de;
F%r% 3rrﬁ“(af”uoromet hyl ) -2, 3-di hydr oi m dazo|

1, AR - -5-
beﬁz?ﬁg@gfw 458011(:1%})16{8]11(% s 2 ,3- dgxydromndazo[l 2-c]quinazolin-5

N- yPnigetinamsitioxy- 2, 3- di hydr0| m dazo[ 1 2-c] qui nazol i n-5

yﬁ)(iﬂl%etﬁgpn%hargofi%-zy?) f (? morpahoqgl)sg 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;
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-
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;

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

carboxamide;
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WD 2004/ 029055 PCT/ EP2003/ 010377 - 23 N
{5-12-(7, 9-di met hoxy- 8- net hyl - 2, 3-di hydr oi m dazo|

wQa 2@402985 nazol i n-5-yl)-1- hydroxyvi nyl ] pyri di PeRER10p3/010377

acetamde; N { 5 - [2- (7-bronp-9-nethyl-2, 3

-di hydroimdazo [ 1, 2-c] quinazo Iin-5 -yl)-1-

hydr oxyvi nyl ] pyridin-2-yl} acepam de; and 5 '

2- (8, 9-di met hoxy- 2, 3-di hydr oi m dazo[ 1, 2- c] qui nazol i n-5
-yl)-1-pyridin-3- ylethylenol; and its tautomneric or

t ' ' ti.call bl It
g8t T e e i i s RS
medi&rarerihyl|pyidah2 iyhickedesdgne of the 10 conpounds,
descri bed above and optionally pharmaceutically

acBe pr-Bb(Tebreger pimstiyd-2, alibytirqpesdagel 1 drdlqtibakslimfiyl)-1-
"al kyl " i.n al k. | koxy, , al k |, al kyl ani no,
o BB B S B0 phonyl -
I i ] ofs KOXW:1-pyridin-3-
o T 2 e P XY -pyidin-3;

br gethyésholl kyl radi cal having 15 generally 1 to 6,

preferably 1 to 4 and particularly preferably 1 to 3
Gpipiric OF digreaisMeT A doTh RIS ARERYEALY Afeptable salts thereof.

preferably nethyl, ethyl, propyl, isopropyl, isobutyl,

tert-butyl, sec-butyl, pentyl, n-hexyl, and the |iKke.

Al Rytiteme thegpesest mventioe pdowidése atmédicxadant, owhivhaineldes one of the

saturate drocarpon radical, 20 consisting solely

of C%%R%Eﬁs%ﬁc”l%ﬁg Pﬁﬁv whenalhaRhargacraeslly aopentable epcipients.
carbon preferably 1 to 4 and particularly preferably

1 to 3 carbon atons, representing illustratively and

pr&tkyt pbt ye awt falkenrnd “elidy) Enaka; aikioky) alRiep),) SRFlamino, alkyl-
butyl ene, 2- et Ibutg&gne and the like. 25 Al koxy

I FHEpraPed ajkﬂ mosipRem 3ikylspphesaningeeliexycarbonyl, alkoxy-
et 3 3953 ert - . :
G e L T T —

r egemesdlpitistoaf mbfeydbiyril rto 4 aul paticiilany pgeforadlyol tb\80carbon atoms,
sel ect ed) .al kyl substituents,

(i ndependent. | . .

i |YFB???%1PS\}@P§YF=’§N81Y@& RIFEEAN)Y mestinds ety mgopyl, isopropyl, isobutyl,

MELANRA Re:b | RBLAA; arflr | am no,

i sopro y1aniRg&g¥E%¥9€ut€ﬁbﬁgﬁggngpentyIanino, n

hexyl -am no, N, N-di net hyl am no, N, N-di et hyl am no,

N-etkgyl - N- net h%/l %m({lo, N .
Alkylene represents the divalent linear or branched saturated hydrocarbon radical,
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.

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,
ethylamino, n-propylamino, isopropylamino, tert-butylamino, n-pentylamino, n-

hexyl-amino, N,N-dimethylamino, N,N-diethylamino, N-ethyl-N-methylamino, N-
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WD 2004/ 029055 PCT/ EP2003/ 010377 -24
nmet hyl - N-n- propyl am no, N-isopropyl-N-n-propyl am no,

WORdo4loedogs - N- net hyl am no, N-et hyl - N-n- pent yl aP€TY@8P2003/010377

N- n- hexyl - N-net hyl ami no and the |ike.

Al kyl am nocar bonyl represents an radical having one or
two (independently selected) 5o2alkyl substituents,
illustratively and preferably representing

met hyl am nocar bonyl, et hyl am nocar bonyl ,

- l\am Ny | ami no- carb :
e B R B R by Ry N metylammino,
n- Iy BN @ ey Taafid, N-b.Hx ¢ Reh B tanfhd ARCAERREY | |

N, N- di et hyl am nocar bonyl ,
N- et hyl - N- met hyl am nocar bonyl, N

KLEIASI%%@%I&%—C%%%?@S%W%IHM%% ong qr tyg (independently selected)

buta)idyl Nubginiunka MIneGALH9 M4 - -
N- EI[II:I'I/I - N-n-pentyl am no?c arb rrI})IeI:r?blKl-rﬁPrﬁsée)?)IIng I\E'lethylammocarbonyl,
neetylamineesckorybngiprepydamhinechrbkeyl, Adpydmiiampewdaponyy,| tert-butyl-
represents al kyl am nosul phonyl radical having one

o P AR o SR PTG FEOTEely ISRy 14nSneRevamyont NN-dimethy-
|1 St doafbloM YNQQQié%ﬁﬁgﬁmIa%.oﬁglg Lﬁgﬁ%‘#}l;lﬁgnetﬁ;laminocarbonyl, N-

met hyl am nosul phonyl,” et'hyl am n

n- PT@WIMFIHN%(IW?DE&WT)HS 0o deMr?WﬁMthlbpﬂmy%ocarbonyl, N-t-
tert- nasu onyl , _n-pentyl am nosul phony

n- IIBSYI/)II‘I%I%@{ ! lga?ag‘i%a@  Nrgti N -reareripiaminarathaseib nyi-n-hexyl-N-
N, Breghy@dinbadbaRF h@ iRl N-ethyl - N

nmet hylam no- sul phonyl,

N- et hyl - N- n- propyl am nosul phonyl, N-isopropyl - N n-

pr l.am no honyl , , . .
N- %&WW@M@ 3 %IW%?B@&%H&MW%H@MW-WW%W one or two
20¢;a44d . - ' ' I .
2CPRERRARRY ) Mg M LB B RASIN) recrin
pr micthyédphigosudpioagk nethylamtiiyshiphopyio npropglamithosulphonyl, isopropyl-
squLFIhon%/l n- pr opyl ﬁul phonyl , i sopropyl sul phonyl , ]
¢ ePRIRI Do BR G A OSUAPYY.. T hemHempmostiphohy, n-hexyl-amino-
n- I Ii : ' ' I
! MOOthe O, 2RSS ons, N
nembkiyjecznbenlphonyds hdkyethyhNon-pydpylainips Shonga! 19A8propyl-N-n-
[ solpr opoxXca{Pgo{r&ﬁl , thert - but ox%/};:ar bonyl , n-f)ent 0)%_
c A BBRGTIIGTIDERYy c AHEEHY-Namgthylraninpsidphozgl,  N-ethyl-N-n-pentyl-
Al E¥-Ta ¢} il [ r.ef er.abl y
A ST RN Ry A Sh S 528
Alkylsulphonyl illustratively and preferably represents methylsulphonyl, ethyl-
sulphonyl, n-propylsulphonyl, isopropylsulphonyl, tert-butyl-sulphonyl, n-pentyl-

sulphonyl, n-hexylsulphonyl and the like.

Alkoxycarbonyl illustratively and preferably represents methoxycarbonyl, ethoxy-
carbonyl, n-propoxycarbonyl, isopropoxycarbonyl, tert-butoxycarbonyl, n-pentoxy-

carbonyl, n-hexoxycarbonyl and the like.

Alkoxycarbonylamino illustratively and preferably represents methoxycarbonyl-

amino, ethoxycarbonylamino, n-propoxycarbonylamino, isopropoxycarbonylamino,
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am no, et hoxycarbonyl am no, n-propoxycarbonyl am no,
I sopropoxycar bonyl am no, WO 2004/ 029055

weEamaEpe03/ 010377 - 25 tert-but oxycarbonyl ardT@P2003/010377

n- pent oxycar bonyl am no, n-hexoxycarbonyl ani no and

the like. Al kanoylamno illustratively and preferably
represents acetanm do, ethylcarBdnyl- 5 anmino and the

i ke. Cycloal kyl per se and in cycloal kylanino and in

cycl oal kyl carbonyl represents a cycloal kyl group
haydrIguteeRatdhlmind,0 ntheaRftyBLBHSAARING, Yn-hekdkyEALBMamino and
atoms, illustratively and preferably representing
cytiedikeopyl , cyclobutyl, cyclopentyl, 10 cycl ohexyl,

cycl oheptyl and the like. Aryl per se and "aryl"” in
aryl am no, aryl carbonyl, al koxyaryl, represents a

o .7 , Ci et adi

v aabPariid PGy 8l R RELAR bRt | RLlaflo, gyiperbony-
angmproemdrtiablike.r epr esenti ng phenyl, naphthyl, -

phenant hrenyl and the 15 Iike. Arylam no represents

an arylam no radi cal having one or two (independently

, L ativel
ps)feggpgg%lyﬁéfﬂe/%)er gxgg%% :"%&é}gp 1%/: _njglmﬁﬁ% ,rlg cé{ .Xféﬁﬁ?@q%ﬂn% represents a
naghiduitangroop dnstinighgerderdly. 320 Bt pagathbiges €7 aditbon atoms,

"heteroaryl"” in heteroarylam no and ﬁet er oaryl car bonyl
r e‘glruét-ratg’é andn Peslerallyi ecnreisBting revisiapyenyilc avalebui, cyclopentyl,

hawj n -and preferably 5 or 6 ring
at &Mgggl’ %aé%%gﬁgh%ﬁ%ﬁg%ér ably up to 4 hetero atons
sel ected fromthe group consisting of S, 0 and N,

illustratively and preferably representing thienyl, 25
f qul P%%W ml grhplg&a@pwp,’ arplearbonyl alkonyatslk oleptesents a mono- to

t hi yl azl RYLidinyl .. pyrin.dinyl ‘

oy o e P G opinal¥1efi 10 14 carbon atoms,
| niflagtedtively Mpfﬁf&tﬁﬁl@ﬂeprqs&ﬁﬁ?%ﬁ&n?ﬁ %Pﬁﬂhyl,%lieﬁ%thféﬁ&} and the
i soqui nolinyl, 1,3 benzodi oxol e, benzof uranyl,
bd#ef ur an- 2, 5-di yl, benzofuran-3,5-diyl, and the

like. 30 Heterocyclic per se and heterocyclic ring per

se represent a nono- or polycyclic,

Arylamino represents an arylamino radical having one or two (independently

selected) aryl substituents, illustratively and preferably representing phenylamino,
diphenylamino, naphthylamino and the like. ' '

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,
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.

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

preferably mono- or bicyclic, nonaromatic heterocyclic radical having generally 4 to
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preferably nono- or bicyclic, nonaromatic heterocyclic
radi cal having generally 4 to WO 2004/ 029055

weEouBRPeD3/ 010377 -26 10 and preferably 5 t oP@I/EPIIg3/010377

atoms and up to 3 and preferably up to 2 hetero atons
and/ or hetero groups selected fromthe group
consisting of N, 0, S, SO and-Sg2. The heterocyclyl
radi cal s can be saturated or partially unsaturated.
Preference is given to 5- to 8-nenbered nonocyclic

sat.urat.ed het er |yl radicals haying up. to two

ot B ETPEhE SE & cfs o' Fht A Re 1Y ol redaebbt Windp Btetero atoms

0, AHetS: iyl ' - |

t etair}g/ﬁyg?tgpug?g%bzs_@fﬁc‘feld S/br?ltrl (rgl?eit %rpﬁﬁ g@%r&?xng%rf?\f, %,Esk,) SO and SO,. The

py hetstacytlyl Sxdydals qyrhreciaturytied or phmiatly dhsurhratedD PRIfEEHEWIs given to
Het er ocycl yl car bon%’IéFi [lustratively

hyd i nyl .
and B STERESTS PaRscacin ksl ceiRrpaplFlias hawng up o two hetero

ca r i 4L Nes 2+ I . . :
pyrar et B Mo CHRIY of ) gn S syt s llustatively and
| dprederabliyonydirahparo fiiveh-2rdc arpyeolitiin-2-yl, pyrrolidin-3-yl, pyrrolinyl,
per hydr.oa epinecarbonﬁl. Hal ogen and Hal o represents

f | BPEgdinyhmepraholgog R Ed9REIYdo. 15 Further, the

present invention provides a nmedi canent which include

one of the conpounds descri bed above and optionally :

ph Eleteassyulyl st dry] aitiaepitblelye 24C prifeably. refed@ek MPihy&Fofuran-2-
I NVENTI ON 20 The conpound of the fornmula (1) of the

pr 6¥BMYL; RyBpkdiBer2carbmyl, matolidéne-3-tarbory, pyrrobinccarbonyl, piper-

pr 1§ I 4 ribed bel ow. |.n sone
eng%g“icgn%ﬁpgl,’ @ﬁ&&éﬁg%?%ﬂe?}ygxougmgg F9®ht s, such
as am no group, carboxyl group, and hydroxyl group of
the .~ conpounds used as starting materials or
i nHalogey ped Halogepresanisiiecigedhlenoybromet andfasdoddoy a
protecting group known to those skilled inn the art.
Exanpl es of the protecting 25 groups are described in
" PPatiee] theeples@it Pavértion) praRides QY HeARansnt ¥hsbhEfid@Mne of the
by Geene_and Wits. The conpound of the formula (I)
of CarROUH R desstibechghayeianh optenalis phammacaetically rieaptibioexcipients.
be, prepared by the Method [A], and [B] below. 30 The
conpound of the fornmula (I-a):

EMBODIMENT OF INVENTION

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
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.

The compound of the formula (I-a):



WD 2004/ 029055 PCT/ EP2003/010377 -27 Y1 2 ,3 ' 13
Il NO 22272 NR R56 i-a (wherein R, R5 R6, Y1,
WO2004®05Z1, Z2, Z3 and Z4 are the sane as defP@P#EP2003/010377

above) can 5 be, but not limted to be, prepared by
the followi ng Method A. Method [A] 1 2 Y-2 44 1R5
Rs 3/~/ N~ OZZ, ,31Z NOL 9L22. H+~2\i 2Z\ i 0O
ZNR ZNHR2 R Rs Il Ill i-a The conpound of fornmula
(I-a) can be prepared, for exanple, by the reaction of
the 10 conpound of forrmula (11) (wherein Y', Y2, Y3,
Z1, Z2, Z3 and Z4 are the sane as defined above) wth
a conpound of fornula (Ikh) ywherein Rl, RS and R6 are
the same as defined_abov @ad L represents C1_6

al kyl). The reactignZ i ed out without
solvent, or in a gﬁl vent includgng, for 15 instance,
et hers such as di @th&l/ t ' E{opyl et her, di oxane
and tetrahydrofuran 4( TRE) a 1, % di met hoxyet hane;
aromati ¢ hydrocarbons suchRas Benzene, toluene and
xyl ene; am des such as Na N-di net hyl f ormam de (DVF),

N, N-dinethyl -

(wherein R', R®, RS, Y, Y2, Y3, 7', 7%, 7% and Z* are the same as defined above) can
be, but not limited to be, prepared by the following Method A. |

Method [A]

RV

VY

vi—YE Y
\f\ 5 [ 4
4 / % 1R R 3/2\ 7
Zﬁ/Z\ N . oL il N
M Z = =
AN ¥ o o o7 N/SS(U\W
Z'" NH, R™ R°
I I l-a

The compound of formula (I-a) can be prepared, for example, by the reaction of the
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
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,
and others. Optionally, two or more of the solvents selected from the listed above can

be mixed and used.
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acetam de and N-nethyl pyrrolidone; sulfoxides such as
di net hyl sul foxi de (DVMSO); al cohols such as nethanol,

wetdvanedoss 1- propanol , isopropanol and tert-but BEDEP2003/010377

wat er, 20 and others. Optionally, two or nore of the
solvents selected fromthe |isted above can be m xed

and used. WO 2004/029055 PCT/ EBQ03/ 010377 -28 The

reacti on tenperature can be optionally set dependi ng

on the conmpounds to be reacted. The reaction

tenperature is usually, but not limted to, about 10C

to 200C and preferably about 50C to 160C. The

re [ I

o 35 R RIeRReaRELLH BY obimat™hE dofenchh 3 (L BhB3unds to be
Pr epeztedt iTore reéctioheempﬁrﬁnrmduﬁmﬁlgf bhens dnmieadnd, sHout 10°C to 200°C
for Ia(IJP (wher.ei n Y1 Z1l, Z2, Z3 and Z4 are the

safed & #Yr?éeut b6 vie, 160L.ahe reactiondame heleprdugted for, usually, 10

ed by 10 single
bo%{dl?&%ﬂg) %&g%%ﬁpdﬁr%fw;or rru?‘eosr{? ?%‘fufsv\her ein Y1,
Z1, Z2, Z3 and Z4 are the same as defi ned above, Y2

and Y3 independently represent CH or N and are
coﬁ’ﬁwr@aowf@mw medifss can be, but not Iim'ted to

ey gBR AL o Age B Qx84 DO cone

~| abowy, YZ2~artd Yﬂmd%pél&len?jg rgprgée;ﬂt @1813 b N¥2 any l arElc‘)onnected by

t1" 15 In the step 1, e conmpound of formula
(Wh]gga pond) and the cZ)quoZlﬁd afidorftula( Pt(wheretmiye, &, 72 73 and Z* are

| ned abo i ndependent | repr esent CR3R4
or I}QF&P%EG é?%ned abo ¥§ esplndepe:nder}fcly rerf)resent 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]
, 1

‘ tep1 R . Y/ Y\ivs
Zﬁ/ CN step 3/24\ i ¥ step 2 Zla P %
Az — A4 N — zzl\ A"

1 Z - 1

ya NH, \21 NH, Z NH,

Y| [

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)

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.

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
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connected by single bond) can be prepared, for
exanpl e, by the reaction of the conpound of formula

wQ Yop/o¢aberei n Z1, Z2, Z3 and Z4 are the sane BGI/EP2003/010377

defi ned above) 20 with an di am noal kane derivatives
such as et hyl enedi am ne. The reaction can be

advant ageously carried out usipg-appropriate
dehydrating agents such as SOCl12, PQOCl3, P205, P2S5,
CS2 and others. 25 The reaction may be carried out

FETE & AE e R ads SRLKEST nBReOOnT it gy penzene, toluene

et et xyldn@)ﬂﬁﬂl etignd Ogidnahydraf uf a&m@@ﬁﬁ@%%ﬁ@%’élected from the
PCT/ EP2003/ 010377 -29 (THF) and 1, 2-di net hoxyet hane;

r B¥ied Aovieyan be areshandsisedh as benzene, tol uene and
xyI ene and others. Optionally, two or nore of the
solvents selected fromthe |isted above can be m xed

anthdl s@@tiod ERAC & r
not |im tl%dt%gﬁerabouts 10%1?2&%()186&%&%&@ S#gl?l{ XP (lp% 200°C and

abrgferaiy 2bou260'C. toTRG0°Ce Atei @Actimy mag Eeon@hdmt&d ﬂ‘o@r usually, 10
usual | m nut.es to. 48 hours and referably

30 %/Ség%'gc?oﬁ REoF era]aWE}CE@ngqeéB)% W& conpound of
formula (11") (wherein Y1, Z', Z2, Z3 and Z4 are the

10 sane as defined above, Y2 and Y3 |ndependently

r elprtbe giep QCEhmompcamd difermuarfies (whebin Y| 22 honehd Z* are the

can be for_gexamle, fromthe conpound of
ﬁsp :Pm W oY nayd | Y zindepend eptly gppresent e H oneN and are

d
T e, MO o
boforhulb (It Hevhetein YAt 2o a2 raskiztardisi @&111@ s B8BHd SHHGE Y2 and Y3

as_Mh02, KMhO4 and others, or, by the
déPl%PF tieBresed de |PenODNR193IyaIaI€agI¢rm¢c’r@d hyasibgla bond) by the

B
OSBRI TR P o SRR i, o by

etdehzvdrogermmﬁ padctieh hisihg paumaﬁ%n%a%ohet rahydr of ur an
(TI-1F) and 1, 2-di net h- oxyet hane; aromatic

hydr ocar bons such as benzene, toluene and xyl ene;
t . 20 formam.d DIVF) , di net hyl.acet.am de( DMAC)
C}JEXAtJto cfangae c:aén%cf3 P‘&t pa%ﬁalysnt 1@?1%1§ibngp§qu W@p% ﬁ:&hers such as
( BJMﬂh»j)l etﬁer%ﬁip yi ettre? - dlﬁkﬁfézé:ﬂcﬂ g) -
N- net hyl - pyrrg@ildl none ( NVP), and others tloam}ly -~dimeth
t RBY@hanep eeorastiq hedreesrhanst sick el detsshe, toluene and xylene; dimethyl-
formamide (DMF), dimethylacetamide(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.

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

conventional method.
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fromthe |listed above can be m xed and used. 25 The
reaction tenperature is usually, but not limted to,

W@boun2®9e5t 0 200C and preferably about 50C t oPCDEE2003/010377

The reaction may be conducted for, usually, 30
mnutes to 48 hours and preferably 2 hours to 24
hours. The conpound of formula30Vl) is comercially
avai |l abl e or can be synthesized by 30 conventi onal
met hod. WD 2004/ 029055 PCT/ EP2003/ 010377 -30 The

co It af
ex%%ﬁm@ﬁ%@gﬁlﬁfgw% ééﬁwbi‘l%éﬁgrdéﬁ[ﬁ%ﬁ f@rfj exa[rﬁé]le bEI the followmg

S M%&d[ﬁ%ﬁ% R R YCHL-O /OL ROL 11 00 OO
Vil VIiLL L1 The conpound of fornula (111) (wherein
L, R1, F%ethﬁﬂ&\'ﬂ% are the sane as defined above) can
be prepared by the reaction of the conpound of fornula
(VI1) (wherein, Rl, RS and R6 are the sane as defined
above) with tlfe\o%npound of formula (VII11) dewhegein L
i s the samR! i ned velo-Ln the presgnce Ao
base such as tassi#um hydri de, potassi um

hexanet hyl di sid azi de, and @ hers. 10 The rea¢tioff can
be carried out in a solvent including, for instance,
ethers such asi diethyl ethgr, isopropyl etherp

di oxane and tetrahydrofuran (THF) and 1, 2-di net h-
oxyet hane; aromatic hydrocar bons such as benzene,

t I d I di_net h f
o ue@p&g@xyﬁﬁg&%}yﬂml m;* (W erem Er nam de cg ¢ the same as defined
1 t r
D%%;éj%%ﬂ %)Ie &ﬁel%dar% ﬁy fie! Ire%(}g)%o | noné%xg S @M) (wherein
I\I- ®8f Ryland 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.

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-
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
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].
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pyrrolidinone (NW), and others. Optionally, two or
nmore of the solvents selected fromthe |isted above

W@ 204l02908% xed and used. The reaction tenperat UPET/EB2003/010377

usual ly, but not limted to, about -100C to 100C. The

20 reaction may be conducted for, usually, 30 m nutes

to 48 hours and preferably 2-Bours to 12 hours.

Al ternatively, the conpound of formula (111) can be

prepared, for exanple, by the follow ng Method

[AmkMEhK¥MD 2004/ 029055 PCT/ EP2003/ 010377 -31- Method
[ 5 R6

[A-11i] RS R6 R /L' III( HOOLR OL OOOO
O IXX Il The conpgunds of fornula (111) (whepein L,
R, 5 and R6 are tIe\s&ne as defined alidwe) Rcan be
pr ép by the HOacti ®-Lt he conpouRch of 4 orsH-a
(I'X) (whereinh R 1§ thejsane as—defi ned Bbove| and L'

is a I®aving group s€uch @s hal ogen atom e0g., b
chl orine or bromine atom or imdazole) with the
compognd of formula (X) (wherein wherein Ly R5 and R6
are the same as defin€d above) or its salts, for

| ' The. fi b i ed
o o SRS (o8 L3R 5B AL cotes
10atscvle) San sdigBpasd FRERESAHBIYORS SfnpsRANTIHMa (IX) (wherein R!

chl oride, magnesi umiodi de, nmagnesium acetate, a
ot ¥ethg same gs WgEecd ehaye amdrl- bigtayleaving tgroun sedicasbrlygen atom e.g.,

el nd.ot hers, .The reacti.on can be carried.o )
| O} o AR g P BefoT e S hepieg BF RN ) (vherein
di @hbrgln B BErand ROPEOMY s/ GE  deHnOX 3BEVANG its salts, for example,
tetrahydrofuran (THF) and 1, 2- di net hoxyét hane;

ar B¥BISiwn Baltr ocar bons such as benzene, tol uene and
xyl ene, and 15 others. Optionally, two or nore of the
sol vents selected fromthe |listed above can be

The reaction can be carried out in the presence of Lewis acid including magnesium
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
‘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):
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m xed and used. The preparation of the conmpound
formula (I-b): y" 3 4131NO0 22~Z NR H 20

WO 20048802004/ 029055 PCT/ EP2003/ 010377 - 32' (PRIEEP1003/010377

R1, Y1, Y2, Y3, Z1, Z2, Z3 and Z4 are the sane as

defi ned above) can be, but not limted to be,
prepared by the followi ng Metddd B. Method [B] Y Y2 Y2
343 I 1 7TN~T>R1L"3NO~1I1I 2ZZNNH21
H IVV ' '-b 5 The conpound of fornmula (1-b) can. be

pr 1fpr v8x le 2 q [ f

co ofje%gRo’f‘?f’ gre hgrfgz ( iz\hbzg(%ﬁﬂ:zr ea?%%f ?%%s c%gﬁe(}al’)ovﬁ c an be, but
Zhoatichid tabe priieratiethagolisiefncMethadbBve) with a
conpound of forrmula (V) (wherein RL is the sane as
defined above and L" is a |eaving group, such as
hyd‘(AQ{m{j;[B hal ogen atome.g., chlorine, bromne, or

i odi ne /OYR1

Y"Y>
B
! [ N R} L
Zﬁ/ Z\ N + \n/ — Zi '
A A = o)
4 NH,
% v I-b

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

atom; imidazole or, © wherein R’ is the same as defined above). In the
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\n,m
In the case L” is halogen atom, imidazole, or ©  the reaction can be
advantageously conducted in the presence of a base, including, for instance, such as
pyridine, triethylamine and N,N-diisopropylethylamine, dimethylaniline, diethyl-

aniline, and others.

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
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15

20

10 atom imdazole or, O wherein. R is the sane as
defi ned above). In the case L" is hydroxy, the

w0 e@an2wss can be advant ageously carried out byPUFERZYOR010377

coupl i ng agent such as benzotriazol e-1

yl -oxy-tris-pyrrolidino-phosphoni um

hexaf | uor ophosphate (PyBOP), -33-

1,1 -carbonyldi(1,3-imazole)(CD), 1,1'-

carbonyl di (1, 2,4-triazole)(CDT) and others. .OyRl 15

I n HRENC RS eNldimbiS: QARR i dRzol r Q. the i

r ezgct i 8’n can be g%\é/l%[nt age&l‘gﬁl}\gt:‘:%/C ) c@r@ﬁé@gﬁy}pﬁqﬁgwe (NMP); urea
pr ssenasel , pidiracthals2imidaedlidihdrg, (DMD),; sulfokaite Sucts s-dinfthylsulfoxide
pyridine, triethylam ne and N, N-dii sopropyl et hyl am ne,

di FeMRaand pihers OpBenally. tvempt maee ofthel solviveis selected fiom the listed
r e?ﬁ&ieoﬁn%%iggd &?Jl?éeﬁd out w thout solovent, or in a

solvent i1 ncludrng, for instance, ethers such as

di et hyl ether, isopropyl ether, dioxane and

tetrahydrofuran (THF) and 1, 2-di net hoxyet hane;

ar dhatpactiny deopeaiebonds seneHyabutbeotzbmged tto) sleme 408 do 200°C and

xylene: . nit.ril .sugch cetonitrile; amddes suc S

N DRAGD: M oGl 06 5o Fepsopagines be Sondicied e, usuany,
PC30 BRR@E3{UMDRS s anBprefcWry 2 hbhrshb b Helkyy | acet ami de

(DMAC) and N-net hyl pyrrolidone (NMP); urea such as

1, 3-di met hyl - 2-i m dazol i di none (DM ); sul foxides such

asydi met hyl sul foxi d DVMBO); and others. Optionally,
tmgrﬂyﬂﬂﬁgﬁogpnfﬂﬂagﬁﬁ ents selected fromthe |isted

abgue o J d o
Conpar oo Or R AV REn Ty HIF AFAGhlET to e, propgeed by the
t of AloedaVethqok [B-dr abl y about 20C to 180C. The

reacti on may be conducted for, usually, 30 mnutes to

48 hours and preferably 2 hours to 12 hours. 10

Pr ea@ioatsgn of internediates The conpound of formula

(I'V) can be, but not limted to be, prepared by the
following Method [B-i]: Method [B-i]

YL"Y{Z\
4 ' / y
Z|3I/Z\ N/YG
H
ZZ P ———
77SNH

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.

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-
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Y,y,2 YI 2 \" 41 \;3 N131NH2 ZNHZZNNHR
211 IV 15 The conpound of fornmula (I1V) (wherein Y1,

wO2004MN05¥1, Z2, Z3 and Z4 are the sane as dePCTE&R2003/010377

above) can be prepared by the reaction of conpound of
formula (I1) (wherein Y, Y2, Y3, Z1, Z2, Z3 and Z4
are the sane as defined above) 3di-t h cyanogen hal i des
such as cyanogen brom de. 20 The reaction may be
carried out in a solvent including, for instance,

et - as .. g t | SQp l, ether :

o QRS s e B LSh b PLRRY, SRS, soropanc
di ret-bokyel; had ethdd. pionallNYo06a e 51 SHCEbIASIts selected from the
benzene, toluene and xylene; am des such as N,

N- diSFEEROYS eanrherriged ed. N, N-di met hyl acet ani de and

N WO 2004/ 029055 PCT/ EP2003/ 010377 -34

nmet hyl pyrrol i done; al cohols such as nethanol, ethanol,

1- MheRadition tbHPBRARAROhsuANY, biteidt 1RMANR), ab&Rd 10885 900°C. The
Optionally, two or nore of the solvents Selected from

t heeactipr ey hetvonéuctethfonaishilke 8 0amidutes él48 boisend preferably 1 hour
re c?jlgn tenperature is usually, but not. limted to,

ab%ﬂ Y€ to 200C. The reaction may be conducted

for, usually, 30 mnutes to 48 hours and preferably 1

hour to 24 hours. The conpound of formula (11) .
( wHEe sbmpyind aDformvala (F) (Wikein 28, AfdYZAZ a8, T remd<zimee d& same as

10 defined ab ; btai ned in the sane manner .
oL B e S b5 AT 1.
(M1); (M1I1), (IX) and (X) are comercially avail abl e

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

can be synthesized by conventional method.

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
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,
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.

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

limitation, ammonium hydroxide, alkaline metal hydroxide, alkaline earth metal
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can be synthesized by conventional nethod. 15 Wen the
conpound shown by the fornula (I) or a salt thereof

wham4agossynmetri c  carbon(s) in the structurepPCt/BRI03/010377

optically active conpounds and racem c m xtures are
al so included in the scope of the present invention.
Typical salts of the conpound 3shown by the fornmula (I)
i nclude salts prepared by the 20 reaction of the
conpound of the present invention with a mneral or

ci a | 0 ni ,

S AFPEEIET chrhoBbics "o BRRRE g, MIOTRET i "gfe D, suon s
s abitisout s, WianolaAGhd] Striethyl@fife, aﬁi(ﬁy@@ﬁyﬁab@m)éﬁiﬂ&nethane
| ncl ude inorganic acids such as, without |imtation,

snd the Jikiec Bxaraplep ﬁﬁgpﬁm@ bagss dnclhgelr i tyérexided potassium

o?/hg}’aﬁlbr mé)% qaa(S:lluglu%Bﬁ‘X ?e': \%Igl GrAg] %Pﬂqa?,gﬁdglﬁn b1carbonated potassium
P-HiGrbEHAeS AL RM By c&smde camxﬂ@%‘éﬁété%d%@ﬁkg oxal i c

acid, p- bronophenylsulfonlc aci d, carbonic acid,

succinic acid, citric acid, ben20|c aC|d acetlc aci d,

the |ike 0.Base addi ti nsaItS| hos
ceiey Bmphi o ﬁoﬁha oheetl aokettion] B & sty difrged "Sobending on its
i gi¥b §t it dr) m A EDAb S '
hydr oxi de, al'kal i %eﬁgaﬁﬁﬁﬁéﬁ” V@g%%ﬁﬁég%%% other esters; and/or
P@Fﬂmtﬁiﬂ)ﬁl%te& 3bhdsy dsioxy, dpdratasaphdselvatss are included in the
bi carbonates, and the |ike, and organi c bases, such
asg?Opev&ﬂﬁ%B’EeSWtﬁ?‘fe P&n, ethanol amine, triethylfinmne,
tri (hydroxynet hyl )am nonet hane, and the |ike.
Exanpl es of inorgani c bases include, sodi um hydroxi de,
pdﬂasmmpmumﬂly)ﬂ thexpreeent poestssi nmaydbarakimiais‘&redsmddm]nforms such as,

car.hon sodi um bi_.car ponat e, ssi.um
b.V@%ﬂB@ rihitatiozn, persh ﬁ'gfﬁ rea%ﬂaec&&%cr‘ dpRlRisc &a%%% @illy, npowders,
- r%?aﬂu'lé%e elid A€ (HRARSUNGN A aﬁ s?o?ﬁngwp¥ el Idoﬁldoflqlgd aerosols

ts thereof dependi ng on | subs Uent's
rmddemblsubr:s f’ﬁxemmawﬂso bd k@rhmmtmreé iroparkmevah fmtﬂmesuch as, without
Tho

hydr ates or other solvates.

TiBleionp irtpaess! SHEFERIPaH e S B TRED BB AR e nd gho Tike
scm%s WellLBRWA! aﬁ@l@g b ¥faich-0 Biif1 T E GRRALIG -
pr esent e| nvention mai/ be ad a!lr'n’l?nllﬂst ered’in or aP@al"aHE The com
s lpohnéssqf theypteha invenhont eeni teradnonistdredaindnizaiagali forre o tegical use

?I Sb capsul pf s, fovvde
suitable intranasa Vehlc es, or via transdermal routes, using transdermal delivery

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
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
administration together with one or more pharmaceutically-acceptable excipients.

Excipients are inert substances such as, without limitation carriers, diluents, flavoring
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granul es, elixirs, tinctures, solution, suspensions,
syrups, solid and liquid aerosols 15 and enul si ons.

wQa baey/opmys al so be adm ni stered in parenteral fBCTYEP2003/010377

such as, without Iimtation, intravenous,
i ntraperitoneal, subcutaneous, intranuscular, and the
like fornms, well-known to thoxe- of ordinary skill in

t he pharnmaceutical arts. The com pounds of the
present invention can be adm nistered in intranasa

KR LSRR SR SHARRLS, EABRRChotER. e, e

ransde rou

Z%iﬁﬁfég%fﬁlﬁ\/a%kﬁts kidwapuldthiRsAatefialor di nary skilled in
the art. The dosage reginen with the use of the
conmpounds of the present invention is selected by one

of ,ordinary skil.l in e arts, in view.of .a variet f .
? a¥flofuothon antienimgnt oh il GHeett VERiTh S PagEquioph Srmulation
S ebmpHthdRAERboGRINGF tthONNQEntdHe ah@CHRY @Rt motd @ha@naceutically-
severity of the condition to be treated, the route of
adcarcentshle acx@pients hthat eare| cahpatibde awshi theawthesx geeddents of the

| HBSh o8 od 5 RIS B RS o PPRPRkal formutaions
Ther 6 mgﬁs&% m%rprtﬂ(}?ecg%ﬁécﬁﬂﬁi _ va?mekag,eu@éaﬁg@fﬁ&@&@?%xm of the

forrm?ate prio admni stration togéther w

onmngpounds ef fleanvadieutiogmihdrywitic orpbablege phamnpicartically-acceptable
Exci pi.ent s g;e inert substances such as, w thout . .
| | AT Earpierg, theyi qogaosdions | of g dgespyy nvention, the active

lzf}g?{eg?e%)ﬁéy %%15\?(?%6%9@3‘[7& erofosB@ SRt a §éﬁ§§1t, &HEéiPmay be in

cants, “solubilizers, suspending agents, binders,
t aht dbrm df sicapedg, abchet) papem bs othied cemtemps uTht cagier may serve as a

mat.eri al .. Yet another enpodipent. of the . present )

i Bt sl may be ﬁ&eia?%%ﬂqld?gxﬁ hﬂ\nétm%}ﬁﬂﬁsﬂeewtﬁ a; pgehicle, or
a d 4 d ogaiRN or lixi S
o GATBORC ol A B DO boREn 10Ts, cliais, suspensions,
c i tibohs, solitivhs, tshpataeesolspeinanéres) teentainihgd) dor example, up to 10%
fornmul ati on. and not deleteriouys to e recipien

t - .
t Hot 61Dt PRARFLCHYR CREPOYK 50 a@r}dohgrg Flatit gansHiFEn FYRpRsitories,
ar Qe Ring; %‘3&%&% Ily effective
arrsgeurﬁ%?rg?&?ﬂggéﬂggnpouﬁég&%?p% eél endt[el(}%n t oget her

Wi th one or nore pharnmaceutically-acceptable 10
exci pients. . I.n making the conpgsitiong of the present
i RRETRTRb Admimiration; (& actiyg Fasb st waysb&ecqw% WitPram,orel, and

diﬁoﬁgﬁkic, %haﬂﬁk&&%ﬁy%&ﬂa@l@cﬁﬁ@ﬂ I GEn amﬁﬂom}ﬁaﬁﬁldnp lactose,
starch, sucrose, glucose, sodium carbonate, mannitol, sorbitol, calcium carbonate,
calcium phosphate, calcium suifate, 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,
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, sodium benzoate, sodium acetate, sodium

chloride, talc, and the like.
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the formof a capsule, sachet, paper, or other
container. The carrier may serve as a diluent, which

woray4l02008®l i d, sem -solid, or liquid naterial m/EP2003/010377

acts as a vehicle, or can be in the formof tablets,
pills, powders, |ozenges, elixirs, suspensions, 15
emul si ons, sol utions, syrups, -gerosols, ointnents,
contai ning, for exanple, up to 10% by weight of the
active conpound, soft and hard gelatin capsules

Su J

ot F PP b i iy BEEEhAY g KN PP o adppigture wi
actliev Anélpgtieidee rabuveamgmxa@ ”leﬁB?dctWet gﬁeﬁhe@ﬂf ghay BEGnixed with a
20 non- tOXI c,. pharmaceuti cal | y-accept a carrier,

suEHTigE havipg hisding nraperties sreuitebletroeportions sndotempacted in the shape

s o‘rglé)d) %’ Q? dggn%ﬁ B}F%dgcgdl nglgz]gt }Peogﬁ{/cfa(%aﬁcgﬁbg&{gte%rably contam from

cahlduin $éilabahte9o FREidht | pee@dnt Wroge acgne &%@dﬂeh’é(%hlch is the novel
together wwth, optionally, disintegratinhg agents

s u@cpmgcgsmcw, Qﬂfb@prese;n’frmvann@n Smmbieesolsitcanms ameRhapnlesium carboxy-
cel | aga onite, than m al gi ni c acid,
anlaleﬂﬁ' fglQse, des g&'ﬁ’af’?)?n Egc%t%’&ﬁehg agents, for
exanple, without limtation, gelatin, natural sugars,

bet a-1 actose, corn sweeteners, natural and synthetic
gu&@nleah@@déonmﬂatgm@ antlhde &mpenﬂmmsl, gudstiens, syrups and elixirs. The
car oxynet | cel eth Ien gl ycol, waxes
g olent Sy aﬁ*%ﬁ@ |y SusPende e PgTRgERIally acceptable
f OfarB¥aERINGas Y&ﬁl@@r% teimid Bidafid @ogﬁ
sodi um st earsat e, stfeaslrl c acg , s gﬂ%?g?{ﬂk@eefj’f Sigrile water
bemdomsterilesughnimsohieet.at e, sodi um 30 chloride, talc,
and the |ike. WO 2004/029055 PCT/ EP2003/ 010377 -37 In
powder forns, the carrier may be a finely divided
SOl hdactive Shlrbd ﬂtréaﬁgﬁb E WisSol Lyl de
active i ng’?% |gnt The actslgc\)/\ézyhcltl ﬁlgré ng# &%IXC gél%rﬂ ld"a example,
wi aqueaus mrapylees glyeoli Khéi codiprgitione pen bé emde hyﬁhﬂpbﬁhigethe finely
ngﬂ% Et’jl ons and a rT{Jact ed in the shape_ and size

&Y GVHHBETEERt 3 agheousTHarch oo épdiumn gabanyraethyl cellulose
prsaﬁlﬁfoamrxnggﬁgﬂ@oﬁrom 5 about 1 to about 99 weight
percent of the active ingredient which is the novel
conposi tion of the present invention. SUI table solid

riers are magnesi.um car boxy- meth cellul ose, | ow

ﬁ’ 88 m%’hge dBBE fRreee dorms; W Chés |3 pfgisepally discrete unit

fag:gﬂ’féhelrﬁl hﬁ ‘ragfmt! sk UelBtaB14SBE A3 StratDTUh HBDS or SRS ammals. 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
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
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



10 active ingredient can be dissolved or suspended in

a pharmaceutically acceptable carrier, such as
wat@riok®ssvat er, sterile organic solvent, or a PCREP2063/010377

of both sterile water and a sterile organic solvent.

The active ingredient can also be dissolved in a

sui tabl e organic solvent, for.sgxanple, 15 aqueous

propyl ene glycol. Qther conpositions can be nade by

di spersing the finely divided active ingredient in

agueous star.ch ,or .sodi um.carb et el,l.ll os

o RGeSy S Rl et ol RRS YRR D155 HolsRe Relgapapreferably
i id. ab | i iRl Bk -
QPRSI e Bl 518 BRURLE g ARl B
adrd adnsinistaredin 4 singla daily dosetohére towbndeils dos& mapnbe administered in
T

Prefigl SrEhasd Akl L RGLI ve compound of the
present T nvéntion, céiculate to produce the desired
therapeutic effect, in association wwth one or nore
exci pients. The quantity of active ingredient in a
unit dose may be 25 varied or adjusted fromabout 0.1
to about 1000 mlligrans or nore according to the
particul ar treatnent involved. Typical oral dosages of
the present invention, when used for the indicated
effects, wll range from about 0.01ny/kg/day to about
100ng/ kg/ day, preferably from 30 0.1 ng/kg/day to 30
ng/ kg/ day, and nost preferably from about 0.5

ng/ kg/ day to about 10 ng/kg/day. In case of parentera
adm nistration, it has generally proven WO 2004/ 029055
PCT/ EP2003/ 010377 -38 advant ageous to adm ni ster
guantities of about 0.001 to 100 ng/ kg/ day, preferably
fromO0.01 ng/kg/day to I ng/kg/day. The conpounds of
the present invention may be admnistered in a single
daily dose, or the total daily dose may be

adm nistered in divided doses, two, three, or nore
times per day. Were delivery is via transdernmal 5
forms, of course, adm nistration is continuous. WO
2004/ 029055 PCT/ EP2003/ 010377 -39-
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Exanpl es The present invention will be described in
detail belowin the formof exanples, but they should
whyoono29weans be construed as defining the net eBCEHRP2003/010377

bounds of the 5 present invention. In the exanples
bel ow, all quantitative data, if not stated otherw se,
relate to percentages by weigig.- 10 | H NMR spectra
mere recorded using either Bruker DRX-300 (300 MHz for
spectroneter or Brucker 500 U traShiel edTM (500
##R Chem cal shifts are reported in parts
n (ppm with tetranethylsilane (TM5) as an
|nternal standard at zero ppm Coupling constant (J)

are given in hertz and the abbreviations s, d, t, q,
Thspresent gy entiongvidl; hegdleseribefbintdetai] belowph dhe foqumasft extamples, but

I d b 15 t h
ggtt}]iéé rr%}%t}o\ld 80% rfe c ¢ con r S ¢ Iéﬁ%ghe(epﬁ?q??ﬁ %bounds of the

I\/A};}esenthha@m@n,cm omat ography - Mass spectroscopy
(LC-M5) data were recorded on a Mcromass Platform LC

wi th Shi madzu Phenonenex ODS colum(4.6 mm ( X 30 m'r)

flushing a m xture of_acetonitri

o 18 et PBBlok i P SR el Sijetieicd pBeavisd, relate 1o
obbaﬂceﬁdgégsdyr\gelgﬁtect rospray (ES) -ionization
techniques (Mcromass PlatformLC). TLC was perforned
on a precoated Si Ilca gel pI ate (Merck silica gel 60

s dd TRt o8 e b g ﬁ%}%ﬁ%b I s CoR Ez for )
C h@ﬂEcﬁ@hl%te‘fV%f Brickeosoy Uﬁ?:ﬁiﬁel@d’m %rcf}%S e@hcgnjilgﬁ] shifts are

Si gma- Al drich, Wako pure chem cal r| es,
Tot@pgrt{z@geipazts peogmbhcm) (pprh} okith tdmaaie&lylmaﬁﬂ UEMS)NEs an internal
bridge plc, Lancaster

V\at a Chem cal Lt d
(RRBET LT Pyt ClPliRg st AT aion BB erts A fiacpbbreviations
Th@ &N geirs Al Brheres WRHNAS a0lb1dh g ae%lggﬁ%ﬂmglao %nd broad,

were exam ned by the oW ng ass
2 0G4p A9l 5 TROTAGRREDBNLDRT Were e@@neﬁdhit &yVAZOb @Rin@fgan MAT).
| C50 val ues of conpounds in kinase assay of Pl 3Ky]

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
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 um)) 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
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.
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Chem cal s and assay materials Phosphatidylinositol
(Ptdl ns) and phosphatidyl serine (PtdSer) were

woerghzeesl from 5 DOOSAN SERDARY RESEARCH LABERALERDEHR0377

(Toronto, Canada). Reconbinant human Pl 3K7 (full
| ength human P13K p 11 Oy fused with a His6-tag at the
Ctermnus expressed in S. frugi-perda 9 insect cells)
was obtai ned from ALEXI S BI OCHEM CALS (#201- 055- CO10;
San Di ego, CA). [y33PJATP and unl abel ed ATP were

h d _.f ROHAM-PHARNACI A Bl OTECH
RGeS §h Coeepieds g A gty oP 1K)
( MmRhBAAR akEhsSB Whteriagspectively. Scintillation

cocktails and M croScint PSTM were purchased from
PACKARD (Meriden, CT). MaxisorpTM plates were

pucrchased. from NUNc. | NT T| ONAL K. K.  (Tokyo,

B hay el P T AR 8o ORI SER G (452 P poichased from
we r YaKQ REM CAL S 4@%@ n) ¢ .

So :r?)d({séﬁgg e Li pfoliliﬁkiEn ase Assay To as é’léir?ﬂf%h h? It )o'nR(S:?orrﬁnmmt
Pl Biggnah PI3ION(foll hagth hireadVAIGKS pt 10T NMugddaties a WS etag @bthe C-terminus

with 50 [ /well of a solution_containing 50 .tg/rnl
Pt §KPFESsEA dn 50/ gygiwerdor Y msect eallsk iy ebtaingd diaine ASESESBIOCHEMICALS

by BBy SHrRRe: CRRE BAARE R FRaete ST i purchased

Therobe asiirRE ANR S PERAMMELAD B 1B g(Bu%ﬁin%ﬁméﬂireof UKSS@%d ROCHE
buf fer 2x (100 mM MOPSQ NaOH, 0.2 M Nafl, pH 7.0, '8 nM ‘
My OL2GNOsTHE riMaBgheify, afleymany)d - fespes)iyelnn dScbgillagione kbcktails  and

CoRBUPRAEt A8 ¢ "l P S ERBAR RS (Fldfatr. v Rlbuisor™ plates

St MetSpurbNase@ G §1a2 65 N RAd .
ATP: o.g%rg %G wel | [y%SlN P AT%@%@?P%?%Q%?P%%%? All other

RTchesnicals motfusther dpecified stero froma® AKOrHRE AHEVIOAL Sa@isakay JTapan).
50 | /well stop solution (50 nM EDTA, pH 8.0). The
pl ate was then washed twice with Tris- buffered saline

( TBSlid-PHase: Bibid MneseoBGhppt PSTM (PACKARD) sci ntillation

m x was added at 100 |I/well, and radioactivity was

counted by using a TopCount TM (PACKARD) scintillation

Colllgtaesgéss?f '%0%00%4}[’8 S3’(0‘t)5y5 cc?ncl:géuEn%%P %?é/l&giEZréTM_pAi%tes 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
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
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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The inhibition percent at each concentration of
conpound was cal cul ated, and I C50 values were

waledognpioned fromthe inhibition of curve. [|SORgTEP2003/010377

selectivity test in P13K] 5 {Determ nation of |C50
val ues of conmpounds in kinase assay of Pl 3K(3}

Reconbi nant bacul ovirus of PlI3KG3 pll0(3 and GST-p85a
were obtained fromDr. Katada (University of Tokyo).
Reconbi nant P13K heteroconpl ex of p110(3 and 10

Co TR Itk bef@nl KALER 2B Rechab Bh 6F forigem o Caged. and 1C50
CAyaluaitrefUlctdri@sbdidd 16 it akddrosyeuddd i nity col um.

Ki nase assay of PI3K(3 was prepared in a simlar
manner as described in the part of [Determ nation of

I | f. ds._in Ki f PI3Ky]. 15
| SR s B R R ner 1 naces] K nase

selectivity of the conmpounds was assessed by using a

.few ki nase assai es such as kinase assay of Syk. 20

{ SyReteymmatioeoKICHselies bif bompoynda 8 Ritabddss SRR Y}
(1) Preparation of Syk protein A cDNA fragnent
encodi ng human Syk openreadi ng frane was cl oned from

kBl RfPY il TR AEK 0 Y RURTES R, 681 g fm
t hEatsse (OhiveFsiRCRf MRkho. R IgbsaNA #Iﬁﬁgﬂa&focM% of p110B and

inserted into pAc&T (‘Pharm ngen, San D ego,
cofrSTrridt. wetsamutpuéssedsint inaes foells ¥@okding to Th@nfichee’s instruction

( BEHEEP B it b Gk U A cdute §hamesaibmige golumn. Kinase
Sf | S feanyi i 200, 300, ..

SRS SA B T 98 s, ) afBved i e et of
I effndrintindionad (b0 vilusso Mo aaes 1andle A5l idFipgsikyin

Sf21 cells. Sf21 cells were infected with
this,anplified high titer virus to produce a chineric

SR RN E

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

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

A cDNA fragment encoding human Syk openreading frame was cloned from total
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).
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5 The resulting GST-Syk was purified with the use of

gl ut at hi one col umm (Amersham Pharnaci a Bi ot ech AB,
wohppgab@ss Sweden) accordi ng to the nmanuf act ur ePCEEP2003/010377

instruction. The purity of the protein was confirned

to be nore than 90% by SDS- PAGE. 10 (2) Synthesize of

a peptide Next, a peptide fragment of 30 residues

i ncluding two tyrosine residues,

Ki SDFGLSKALRADENYYKAQTHGKV\PVKW was synt hesi zed by a

s\g%e%n%%te ye%%n ny f" éa UI hv(:i‘%lgt\%a?sr cTo&%cf %1?% glﬁgcg é[g% cells. Sf21

acloeNaveRNink2 e WER tisl ﬁEd h{%%)tltglhﬁrﬁﬁet% Spb &y clﬁfne ¢ protein
Syk tyrosine kinase act|V|ty Al'l reagents were dil ut eg

wi tol Styk &gy« fuspd by gluatbiape Sufdnefergs8 GSW).Tri s- HC1 ( pH

20 8.0), 10 nM MgC1l2, 0.1 mM Na3VOQ4, 0.1%BSA, 1 nM

DIT). First, a mixture (35 1) including 3.2 g of

GSTrheyksuititth 857-9 koxf/aﬂiﬂﬁeﬁ Wit tHeNusBE I orleoRfin (Amersham
e

wel | pl at es. Then 50 a test conpound Int
pr ébemeasinf Btk diByetUppsalayl Swodedp acctMB) washadeenufacturer’s
to.each WeIJI To th| mxture was ﬁrmqfﬂ 300 MATP (99
1) Ut ¢ Fhg BUE D RELOIR S5 GOBRImerh o b Fapre than 90% by SDS-
r egofcd gn m xture (50 |) consists of 0.65 nM 25
GST- Sy 3 MAL, 30 MATP, a test conpound, 0.25%
DI\/BO and a Syk kinase assay buffer. The m xture was
bated for. |' hour, at roomtenperature (RT), and
th F eaSVTYRSIZHRI? PRSP nat ed by the addition of 120 |
of termnation buffer (50 MM Tris-HC1L (pH 30 8.0), 10
nM EDTA, 500 nM NaCl, 0.1% BSA). The m xture was
t r &¥exf, enr edptide Sﬁratgmmavbﬂim qesitlest [helhi@ingamelo tyrosine residues,

n for 3 mnutes roomten‘peraturetoV\D
ﬁg 53{%%‘&&2 HIKWEBKYOnpraesybihstized Ay a peptide

Tr.%'?E Pl e sﬁﬁ“ft%‘ém“%%”‘ﬂ% oS B pisinyltsd o obtin

13 BiatildyMesdl actiRationrivbikpitptide ALAI ni ng 0. 05% Tween- 20
for -3 tinmes, 100 | of antibody solution consisting of
50 "M Tris-110 (pH 8.0), 138 MM Nad, 2.7 nMKC, 1%

BS('\S) 60Thg %S@%Eﬁt%%ﬁ lE}q,B ¥hoRInMS ARy

C

All reagents were diluted with the Syk kinase assay buffer (50 mM Tris-HC1 (pH
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
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
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
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5 clonal antibody, 4GlO (Upstate Biotechnol ogy), which
was | abel ed with europium by Amersham Pharmacia's kit

w0 poadymste, was added and i ncubated at room PCT/EP2003/010377

tenperature for 60 mnutes. After washing, 100 1 of
enhancenent sol ution (Anmersham Pharnacia Bi otech) was
added and then tine-resol ved -f43uor escence was neasur ed
by multi-Ilabel counter ARVO (Wallac Oy, Finland) at
340 nmfor excitation and 10 615 nmfor em ssion with

400 ec, .of. and,_.400 f.wi:nd . . .
{eor B RlinaSt BY Ry ap RE ol MR Ales wigh Tris-butfered satine
SUTRSXSE enNeney-Brl ?Hfat(gmzwm N4CY 2ph@eNIK Cl) containing 0.05%
nononucl ear cel | SLO 5 Bl ood (100 m/donor) was taken

f riomeched) fong timesa 00/l afrntibedy sojuticarmopsindagipeS0 M ArisgICl (pH

T Y TR A S06% 3 0P K. LB An S0 el gt RhapROmosine mono-
d €S 2R BBy 044 BTN M) BHTRS Rl P wath mamb@ﬁd%&li%f&mm by

tenperature’ After centrifugation at 350 xg for

m Amtmbam thhermatid’s pilih advanes was eddmmridacubated]d) rodm temperature
PBS. The cell s ensi on gently |l ayered on_ 20 ni

offOB ), SETRE 2OHET oYsErE FOPCH! 10F( FRHERSHAR! PHRL ARG ((4mersbam
Bi -  adi : :

(PR G A SR PR redd e el s s ored o
X guiileirlab8 Ocovnmirt AR VA (Weadiar t @yypEinddnd) eat PAr nphdomlexcitation and
pol ynmor phonucl ear | eukocyt es (PM\s wer e obpt.ai ned

f riImmah eOTi R PR VER Q0 BsERe @Fl@so%c?aw 1B8% PYBOPY-

phases. After tw ce washing in PBS, PM\s were

suspended at a density of 107 cells/m in Hank's 25
BeiDeteemthaGah tof 3060 tvalmes 6FBSHouNids $wsupetayide peneration from human
suppl enented by_ 10 nM Na- Hepes (pH 7.6), 0.1% BSA and

k esripBeral menemiciqar eells her use. To test inhibition of

f or myl - met hi onyl - | eucyl - phenyl al ani ne (f MLP) -i nduced

super oxi de generation by conpounds, PM\Ns (2 x 105

ceblosd \(#00 mnlidener)sesdalien fronB3RedHB$Hursh ndlubizetselpe senepuncture

- (pH 7.6), 0.1%BSA in 96-wel | clear Dbot %om bl ﬁCk pl at e

( cxith 58 gelasyringsy sontaiaig 1o wiitschapaanvik ¢th blogriGsls weye removed by

a/; . G : :
ST 359 el SO0 PRE et 20 s st room
3 tGnpéduls. pafes denttiGaiatisd 066G S50Pegtiorld 0 nimittyttae loell, pellet was

Japan) was prepared in 10 Min the same buffer and
priepsperied an 40 gl EBS.cbip el suspension was gently layered on 20 ml of 60%

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
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
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
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pl ate (Cat.#3365, Coster). Chem | um nescence (CL) was
nmeasured by FDSS-6000 (Hamamatsu Photonics) over 15

worRome®safter stinulation with 1 pMfMP. TheP&I/EP2003/010377

percentage of inhibition at each concentration of
conpound was cal cul ated based on the first peak of CL
at approximately 1 mnute aftedd4addition of stinmulus
and I C50 values were determ ned fromthe inhibition
curve For opsoni zed zynosan (QZ) and phor bol

7y rmsgb]ﬂ,@%% mésgﬁt?l}ggm tﬂeﬁ‘ﬂ%@tlﬂbbg nPeptlde Institute Inc,
congRAy kak |p%paﬂ§d ih 100/Ml in @eGanBHERE @Ed Wréﬂ'éref&lﬁﬁi‘ polypropylene

pool ed serumat a final concentration range of
so%aéﬁt (C8#336rCattenyi (ammbnnmemgemn (@) vhe nzqamdrby FDSS-6000

c(ﬁowed P FORRILATE b PaYE RUNT SUPBIRIPR WiHod. 6V TMLP. The
P%‘ég%’ta%é gﬁfgﬁﬂgﬂftﬁ?% dabh g%?%frgucg] &Ifc%ﬂgﬁ%xégtr\]ﬁa% %ﬁ,}culated based on

uséﬁb fautst f)eakgéﬁrCLfaD rapp[bxmﬂtdtyl lomimRbaftbohd@tity of stiatitis and IC50
13-acetate %I\/A) was initially dissolved at a ,
cokelBft Veicidsirined oy frednhipHiomgstyeas a st ock

solution and stored frozen at -20C. PMA sol ution was
prepared fromthe stock solution by further dilution

I NF&IBSSsdnizedhgmemat §07) ainidophoebol 1 DDmgiktite 1PMMBiafe2(PMA) stimu-
105 cells/well) were seeded in HBSS, 10 nmM Na- Hepes

( platipngTymgsamaSiema) vors pispsnsed WyeBSS pl atcenqepgéuw gf 1 mg/ml

AN Lk 15 i S B s

Ar TP ﬁj:rﬁoemnﬁm ﬂoas;))sbmaé the38mibsault RHoREL & deﬁ@lﬁlgatlon at 500xg
stimulation wth or PVA. The percentage of
i nFer gi0; matest at 4e§c Rhemthe sgtimantsoyestw é\’m@ 1@/6@333 and finally

Sl Bheth ABERGoVRLUERNERS, FBLALI ogha §6 MERAE Opsonized

tron curve erm na n

coppnoiadg07) vedsast@aes ngl/ ease s‘tmmﬁmmmra@m-ﬂllyﬁe@te 13-acetate
rmnonucl ear cells] To test inhibition of el astase

B Jirgelvedaig comrentratomn efed-Il snsiEiliin INESO as a stock

30%)?&%81 %}/& %gf@?%roggrpg ?EF ﬁf}f[g I tﬂ% WL N?ep'g?gc{s $rofiPlhe stock

pr silitgat By finithidn dilytior haHBSlsnte the (c@ncJengéﬁ@i bf 10&k@mal PMNs (2 x
P an) WO 2004/ 029055 PCT/ EP2003/ 010377

0 cells/well) were seeded in HBSS, 10 mM Na-Hepes (pH 7.6), 0.1% BSA in 96-

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.

[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
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)
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-45 and test conpounds in 90 I/well for 10 m nutes at
37C. Cells were stinulated wwth 1 MfMP for 15

worRowe®sat 37C. Supernatants (40 |/ well) wer ePCT/EP2003/010377

collected into 384 well black plate (Packard) to
nmeasure el astase activity. Fluorescent-based el astase
reaction was started by the addbtion of 10 p.1 of 0.5
nV Suc- Al a-Ala-Ala 5 MCA (Cat. #3133v; Peptide
Institute Inc, Japan) into the 384 well plate at room

} IREIRS iBooulag il bURIGEREACR) AT AN MEL CERARUArAlated with

460 nm ( hex, using a VO counter

( PeriNI It for Boatitutes 59 7°0. Suheseenee (40 giRell)ereRr collected into
for 120 m nutes. IC50 val ues of conpounds were

deB&4t niveledblagk pirte i(Raakeed) ioelmrebury olpstasehacti et Floorescent-based
10 t i nat i f | f '

o SO oG B PR ER i B0E5n S BT PhS P Sugrpje-Ale-Ale
Pr RRGA §EaEM 364 Beptidl Ahstiblel Bl %p g?l&gﬁo' fg]% :é%gt 61 Wi at room

conpounds in a 15 pol ypropyl ene
( Campe88ets, The Stuergscdnoe efiissitinnuhe sneasurbB&S4601pml @ex, 360 nm) by

nment.ed w 10 mM Na- Hepes .(pH 7.6), 0.1% BSA. Cells
(16058 7 Wiallae Ares, e (CarEimet: BbyapoliTgrespemecplate leader

f 0for3Q0 B8 SICBA RS %fn &k i t, %}: :

| a0 PGB0l B LR ey Akt Ml g vetocity of

0. thenkactioas added into the |ower chanmber of the

pl ate, and chenotaxis was nmeasured in COQ2 incubator at

37C 20 for 1 hour. Mgrated cells were counted using

F : t Cki.nSO | . -

el e BT SO s gL Ty BB Mty WG e wse of

cohpoamBMM] cal cul ated, and the | C50 val ues were

determned fromthe inhibition curve. [Determnation

of 1C50 val ues of conpounds in chenbtaxis assay wth

th l: . .
ST R ep b PR T £ 3 A sk 8 inf R with compounds i a

CORrdygropyless i96gwell plate 80atsi3abh eCostad) o vaninuvedsin HBSS supple-
establ i shed by el ectroporation, referring to the

neERigd withe §@ mMa-Hepes. (0B p6). Nete BSA: €8y (104448) were incubated
1996n te:gp goxﬁﬂ%ﬂis Cd‘g@;‘j’ﬁitt,lre ?@r%foor;n%ges La:;rlld%vere 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
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

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

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
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WD 2004/ 029055 PCT/ EP2003/ 010377 -46 cells were
mai nt ai ned i n- RPM - 1640 suppl enented with 10% FCS ,

wao@4egos5/ m of penicillin G and 100 g/ m of PCT/EP2003/010377

streptonmycin, and 0.4 ng/m of Ceneticin. One day
before the chenotaxis assay, cells were pretreated
wth 5 mM sodi um butyrate - cangg ning cul ture medi um
(5 x 105cells/mM) for 20-24 hours to increase the 5
expression of CCR3. (2) Chenotaxis assay

But yr.at e- pret r eat.ed I re suspended in chenotaxis

pur P s VErEmREit Rt T ¥ opleoboiod st Lo F b, aé unitseml of
HERES; ¢ by t. #A 1887 .

Si eay P G tud o BB, WS s B Ohifoin. One day
mi before thé cBEmgtixisfasesyl, Icells wepe psdteateandlith & M sodium butyrate -

conpound solution diluted w t{? chenot axi s buffer
( 16OPRHRS SR Mmetlm of &f 1P1selly/mba forc @Rekhthoats ¢m)increase the

wer, j d for 10 m nutes at 37C. The mi xture
of eggﬂgﬁsgbrg%@@%gn‘pounds was added into the upper

chanber of the 24 15 well chenotaxi s chanber

(Transwel | Tm Cat. #3421, Costar, pore size;5 pm. 0.5
nm @of {Henwtasis aseavan r econbi nant eot axi n (Cat . #23209,
Genzyme Techne) solution, diluted with chenotaxis
buffer, was added into the | ower chanber of the

c h@wmjratiietrdsat eellsThRR sufRl i R sorut
C2 i ncubﬁ;ﬁ3 or at e37SC for Sgﬁﬁoﬁa-&%ﬂt@%&e%ﬁ%{fﬁaﬂ& solution
i nE@bEYINAR, Nisswir 30 eaMc HIEPE Sweld 7. 6,00 Ve Humsi sgrufAGHuatin Cat #A-

(RSPt o B ey LD LB L choBb it 98t of con
2" S Rony A AP RT BrbBl KNG BT WA LRI Rler (10-times

curve. [Muse fMP-inducet eurirsy M _
weekseniratiodAtfBhe fihehedreentradn)erege picticdBatell T6©016 minutes at 37°C.

gr S,. a noptreatnent group, a vehicle group and a
tr iﬁ? FERTY Pg&"dfs Mdsonmeupge Map addediinge gisounper shambert of the 24-

o : i f.th
| e oA PN b I CRRIED b bip)- 05

weo£10 e of @dmah trbconsdihalt @ttt qtﬁjmgzdﬂ%ﬁqz?m@pmhné%omﬁon,

(I\%ﬁ%ﬂgi .Te quee in saline. Three mnutes after the
r SHRE Hith chemgtayisi hykics grasaadded nta dhellomgt mbarseraff thevtiRmotaxis

: kl%teﬁ%%&ehﬁt%@@ﬁer%eﬁ'iﬁ td’dﬂztirelgubl'clyotrra?@17%¢I rfoarI #hours.. After
4hours incubation, migrated cells were counted using FACScan (Becton Dickinson).
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]

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
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
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vehicle group and a treated group m ce. Four hours
after fVILP-injection, mce were WO 2004/ 029055

weEoABPRPeD3/ 010377 -47 sacrificed and pl eur al pé¢T/EPI03/010377

was col |l ected by washing the pleural cavity twice with
2 mM PBS. Total cells per mlliliter of pleural fluid
were counted using a hema- cytopmeter. Cell
differentiation of pleural fluid was determ ned by
counting a mninumof 200 cells froma

. !
St SPrro ol YRS enslseien JRh BAYIGE i eugt cavity twice with
St GNP, ITdtaSellk Yer RAHTGL: @?3@311951 ﬁﬁ‘ﬂl %fescéﬁnted using a hema-

variance with Dunnett's Post usi n
G a:ptd%axﬂﬁRl(%M fdofferviittredions of \péewgalofluid. v@a]s defermined by counting a

practical o] t he corrpounds are grquped in sone
ol FRBiEUOf 0P ogds Jome Gremsactitengd CytRsR shde preparation. Statistical

| r< o§g§{5] )
COC%%%@glég’[} f%%ﬁgég %ang O &en;g _tqé% féﬁ%?lrec% Hg’ca or analysis of
actviaxibtog W[th\/]])mmaa% SRoss test 1, Sus{rihe GraphPadPRESNIOfor QMI{IE)WS version
tabl es represents deconposition. Exanple 1-1: ‘
7) 2018, 9- Di met hoxy- 2, 3- di hydr oi ni dazo [
1, 2- c] qui nazol i n-5-yl )- 1-(3- 20 pyridinyl)ethenol (1)
Met hyl  3-oxo- 3-(3-pyridinyl)propanoate NN Y Me MeO
) ~ FoMprédifeal feafbr, tHi25cdmpoundM 86 loudiiped iaf sdd@d tRSiddOf activity as
hexanmet hyl di sil azide in toluene (22 m, 11 mol) was

i ¥ldPWit h tetrahydrofuran (5 m), and the mixture was
cooled at -78C. To the cold (-78C) m xture was added
dropwi se a solution of 3-acethylpyridine (1.0 g, 8.26
nTdh Yitio T0se+ ragyer<gfouna B (#hor <) Theum X @@ #eg 2 uM <D

warmed to room tenperature

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

(dec.) in the following tables represents decomposition.

Example 1-1:
Z)-2-(8,9-Dimethoxy-2,3- thydromndazo[l 2-c]quinazolin-5-yl)-1-(3-

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

N
l A + 0] — l

F Me = OMe
MeO/”\OMe

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
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WO 2004/ 029055 PCT/ EP2003/ 010377 -48 and stirred for
3 hours. The m xture was cold at -78C, and then

wal2ovikopss car bonate (1.2 nl, 14.3 nmol) was apdp®P2003/010377

dropwi se. The resulting solution was allowed to warm
to roomtenperature and stirred overnight. The
reaction solution was quenchedydy addi ng aqueous 1N
HC solution, and extracted three times with ethyl 5
acetate. The conbined organic |ayers were washed with

wat er, and_hrine, dried over nagnesiumsulfate,

fi |"}“|da°‘?1’éf8‘} o1 o B FEX e WATER @é%@é’égﬂ& then direthyl carbonate
Th ird i fi [

o1 1L ESTLCHES pioh B Ao A ite. The RS RE S BRI attowed 1o

metwarin 3o aoom3 teufpeapyitiedany | stipfedpav@aiott. ( 1THe Greadf¥ solution ‘was
yield) .as_an oil. 10 '

_ 2
2- (@enchs W&ﬂémgwquﬁ?léﬁaleﬂﬁ@ salytion, 3nd iexacterk haee¢ Hines :with ethyl

IO by i DR iy W D W it e

nmrahdgnesismashlifatt, Gittraedd) whe nedtamiang ket foddcéll {n?egsllre. The residue
nmol ) at_room tenperature. The resulting sol ution was

wartasdourigied by colugpy chrogmtegrantiycomsitiomgelohexingh othphasatate, 1/1) to

he Bty Eobs - TS RRGRRpm P o Rl e it ot

overni ght. The reaction mxture was diluted with
water, and the resulting precipitae was collected by
fi 12} at 20> Bikyidyee1H-imidazol-2-y1)-4,5-dimethoxyaniline:
2-(4,5-di hydro-1 Himdazol -2-yl) -4, 5-di met hoxyani |l i ne
(5.1 g, 82 % as a solid. 20 (3)

(2)-2-(8, 9-D net hoxy- 2, 3-di hydroi m dazo[ 1, 2-c] q

i n-5-yl )Mep Ndinyl)ethenol N~ M0
+ H2N\/\NH —_—
2
MeO NH,

MeO

2-Amino-4,5-dimethoxybenzonitrile (5.0 g, 28 mmol) was added to ethylenediamine
(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.

(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
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NMON HOWY + HON MO NH2 0 0 WD 2004/ 029055
PCT/ EP2003/ 010377 -49 A m xture of

WQ@2{04/02008% hydr o- |1 H i m dazol - 2-yl ) - 4, 5- di met hoxpemEPI0®010377

(0.15 g, 0.68 mmol) and

met hyl - 3- oxo- 3(3- pyri di nyl ) propanoate (0.20 g, 1.12
mmol) was stirred at 155, for.4b-hour. The reaction
m xture was purified by colum chromatography on
silica-gel (dichloronethane/ nethanol, 25/1) to give

AL olgfy“?f@f Aty et Siites L midazel- oDk dimathexyamiline  (0.15 g,
( 3-0p8 hftiony knd %&Eﬂoi oxd- @@ %ﬁ%&g%a& Y@bb 0%1511 17 gomol) was

solid. Melting point: 275 trometry:
| n stred atPI3K- €& ilnhbbi.t ofe achetion ynix€ire | Way i purtfied by column

Pl 3 hi Qi t tivity: A'H 500. Mz
é fsyoetepty g ¥hiseLididommetiane sy hanoiogsi) o givZ)2-(5,-

(1H %39’%' Q%Fazihgal '?%34%3 wgq@}az(’%ﬁ%@s W}-p mylg 6, cthenol

7. 86ahg, BR%)as(alydllotcsolid. = 1.6, 4.7 Hz), 9.13 (1H, d,
J =1.6 Hz), 13.9 (1H, bs). Exanple 1-2:
(2)-2-(8, 9-Di net hoxy- 2, 3-di hydroi m dazo[ 1, 2- ¢] qui nazo

= L (. I di nyI) et henol hydrochl oride 20 N
11}\%%&%{'%7% CHMONI MONHONHON

Mass spectrometry: 351
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
=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

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
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-
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To a solution of
(2)-2-(8, 9-di net hoxy- 2, 3-di hydr oi m dazo[ 1, 2- c] qui nazol

WO 20034034055 1- ( 3-pyridi nyl)ethenol (16.8 ng, 0.PSI/RPNIN10377

in dioxane (15 m) at roomtenperature 25 was added
aqueous 6N HO solution (0.05 m). After being stirred
for 30 mnutes, the m xture wass0dri ed under reduced
pressure to give (2)-2-(8,9-di met hoxy-2, 3-di WO

2004/ 029055 PCT/ EP2003/ 010377 -50

ena B - P R A Do R PHI R 1.5 e
y elguanitstind) ds a Melldw Bglidoi nt : >300C 5 Mass

spectronmetry: 351 In vitro PI3K-(3 inhibitory
activity: C In vitro PI3K-y inhibitory activity: A

' MHg 0 DVBO-d6): 8 3.88 (3H, s), 4.00 (3H,
S%E%ﬁ%o = 9. 1) 10 Hz), EL 55 ()2H, t, J( 9.1
Hz Mas6 spdotrbiitdirys3s1 7. 60 (1H, s), 7.66 (IH dd, J

4.7, 8.2 Kd& 7.90 (1H, s), 8.47 (1H, d, J = 8.2 Hz),
8. PovitrprPI3Kdp inhibitosy Zctivity; 9. 28 (1H, s), 14.9 (1H,

bs). |

2%"’7“%% 'Y’é‘l’%ﬁt@ﬁh?}%y%'tﬁoxy) -2, 3-di hydroi m dazo[ 1, 2

-c] qui nazolin-5-yl]-1- pyridin-3-ylethylenol (1) 4-For

nyl - 2- met hoxy- 3-ni trophenyl acetate HH M O Me O NOS
ovéﬁmwum@oaymhemnmewr&e 3@@3@3&-1 kgyed4 om (353 HauentoH, t, 7=9.1
4287341 or oc. 376 (1948 vanilli'n acetate

5 @Gb Rt é?fé»e‘fdJﬁ% 1tH%)l~ 624 otPoshd -0 61y Ds7.961(1Hwdd, T = 4.7, 8.2

oz 4B SN UM o RCEL B 20068 o,

J=84.9H, b9. 90(s 1H)

Example 1-3:
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 - H

O o) 0] 0
- A
Me O Me o NO
OMe OMe

2

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)
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4- Hydr oxy- 3- met hoxy- 2-ni trobenzal dehyde HH M O/

wWOBR4 DS NO2 Ove Ove A m xture of PCT/EP2003/010377

4-fornyl - 2- met hoxy- 3- ni t rophenyl acetate 4. 549

(19. Omol ) and potassium carbonate 5.24g (37.9mmol)
i n methanol 40nL was stirred atiroom 5 tenperature
for 2 hours. The reaction m xture was poured into
water,- acidified by 1IN HO solution and extracted

Th hed h b
drlt(%)dAgvery 5 %%ﬁﬁglfy?alnéa%oeo ﬁ%\l\qﬁﬁg éoleve\rqmt t vvasrI e

evapor at ed. The residue was washed wth n-hexane to
give the title onpund360g as solid. Yield
96. 3% 100(3) nitr obenzonitrile
H O J: To a m xture of

(73 5mm|) in @RB& anmoni a sol ut i@we 150nL énd
tetrahydrofuran 15n. was added iodine 22. 4g
(88 znmlry efhd-formylr 2thedoxysomttophered atastate 454 (19.0mmol) and

Vo BB B 8 A Do PR ALGH. SBPUEH ot room
an @erﬁﬁ%&itﬁﬁét 362 HofsOTHE RhEdn BtRerke- wéggﬁ)u%dgiﬁﬂi ﬁaﬂe@%@fdlﬁed by IN

was washed with brine, dried over ltrated
andGlsehuwinvandt emsteémqooAa@Ed Th‘érmgamsdabwe wyaswaghsth axith brine,

\;Ilmz%?}ag 'g"gg'rg\&ggﬁ sfgyr?ttgg %&4 b}o ds%gvegg;yogg E\tfal(ptglyaececf O[lﬂé remgue was washed
3- MatnhRieratte w%tg@ %tﬁféédn@ﬁd 3 00tk WHERZBRA el P06 k.
CN CN HO NO2 ~MeQ0 ):; : (

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

S

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
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%
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-
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Ove Ove A m xture of
4- hydr oxy- 3- met hoxy- 2-ni trobenzonitrile 1.00g,

wa@ kdoaozawet hyl nmet hyl ether 0.47nL (6. 18mmol ) BOTEP2003/010377

pot assi um car bonate 3.56g (25.8mmol) in N,N WD

2004/ 029055 PCT/ EP2003/ 010377 -52 di net hyl f or mam de

10 was stirred at 50C for 2-B2urs. The reaction

m xture was poured into water and extracted into

di et hyl ether. The organic |ayer was washed wth

bri ' verbd ]at I

ov BB R TMBb e of 3O B ORS, B B on e was
Ac %ﬁxe& ififolyvarf had dealadidr irttb tdi@hglosmey Mhe lor8a@ic d8yer Swas washed
colorless solid. Yield 83.5% (5 . -

2- Biibnbris, waief ovgr MaSast hidxaied endie savens nvasr ¢vaporaggd. Silica gel

paP PR BIAGrORe d ABbe 4TbegoiRaahe afifpompound 1.03g a

at ppRHbaBlivesichrgesa 10 sol ution of
3- met hoxy- 4- ( met hoxynet hoxy) - 2-ni t robenzonitril e 6.00g

(25.2mmol) in ethanol 50nL and stirred under hydrogen

et oA B T AT B RE PR F it v

concentrated in _yac Silica gel chraopatography
(n-hexane / Ac 4/ 1) afforded the e conpound
2.83g as whi.t ' Yi-et-e-563. 9%~1

[ 6- (4, 56 hyBro- T H Mzdazol - 2-Y89 - 2-Gret HoxyN3:
(et hoxymet hoxy)@¥enyl] amine ~ CN N /OMeH MO O NH2

NE%QS‘% pgh%diugvgn %Vated carbon 6.00g under argon atmosphere was added a
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%.

(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
(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%.

(7)  Ethyl 3-0x0-3-(pyridin-3-yl)propanoate
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A sol ution of
2- am no- 3- net hoxy- 4- ( met hoxynet hoxy) benzonitrile 475ny

wQ@oooga2®8smol ) and phosphorus pentasul fide 25.BOmEP2003/010377

(0.11nmmol ) in ethylenediamne 2.75g was stirred at
120C for overnight. The reaction m xture was cooled to
room tenperature and poured isggo0 water. The
precipitate was coll ected and washed with water to
give the title conmpound 293ngy as white solid. Yield
51.1% 25 (7) Ethyl 3-o0xo0-3-(pyridin- géél)propanoate
WO 2004/ 029055 PCT/ EgéEOSI 010377 -53 HCEt O O

01- + O ®&'N To a sus sion of nicoly acid 5.009g
(40.6 j efr of uran_50nL was ]added carbonyl
di i m dazol .69 (60. 9mmol ) at 5C ang”s at room
t enper at ur or 1 hed™pldi a separate fl a
suspensi on of MyCl2 4. 64g (48. 7mmmol ) and e 5

mal onat e potassjium salt 10,379 (60.92nmmpl) in
t eI<P AnSPEPERIATad BORIGASIAsE-OPg &40 amuathe %%ﬁahﬂdrﬁém% 50mL was

3
e P L S
f ofor 1Zhdeulisa sdpueate dash, i 0suspassicalenvpal, b)64gt(h&7mmol) and ethyl
addition of water and extracted jnto eth acet ate.

Tw@al@pgtgmoéasm&wahvé&ém&ﬂ&am@fw By iehahy 9@59@1 ek was stirred at
Lr
LR, Yot KPR PO LR 24 OB pAonst jidacoti

af dodiittedattrbe@miterhperatoeneitidred. 8O Y2 BsuRaTIE: reyétidromaDykenched by

Yield 49.5% (8) 2-[7-Met hoxy-8-§1met hoxynmet hoxy) - 2;
3- @F wydition o v and Zxipcied A 6thvhacrtaty) Thq organic layer was washed

p@/}; 'bghg &né/d ‘8%}3’@@@ , filtratdd al%ztthe solvent was evaporated. Silica gel

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 -

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
solid. Yield 76.9%.

Melting point: 215-216°C
Mass spectrometry: 381
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MOON HW HON MO ONH2 ON M 15 A solution of
[ 6- (4, 5-di hydro-1| Him dazol - 2-yl) - 2- net hoxy- 3- ( met hoxy

woreaoh/2w2y ) phenyl ] am ne 1. 31g (5.20mol ) and ep¢myEP2003/010377

3-0x0-3-(pyridin-3-yl)propancate 1.00g (5.20nmol) in
t ol uene 30nL was refluxed for overnight. The
precipitate was collected and yashed with diethyl
ether to give the title conmpound 1.52g as a yellow 20
solid. Yield 76 9% Melting point: 215-216C Mass

sp tro i I%/ % WD 2004/ 029055 PCT/ EP2003/ 010377
W‘ﬁo <\ @1 KO RCHIRIY tory activity: In vitro

d P B G ACLL Y B H AR (5000, COCL) o
5:%]; gHSHZ)7 2738881E|H)J 850:23(3415%2)6. 93(34(1:; 1H
'Mﬁ?)i(seo (

wmamm&a Lz 3HY. 379519 ZHS—%Hibi 4168(s 3H), 4.22(t 2H
Engng;gi{a 545%)2}1), 38R0 ) 608 1H 752 SHZ) 7. 37%dd 1055 OHz, 4.9Hz),

o] P TSI RaLCT P s 1R, AR i RN 1.7,

HO MO(WBEO=N. 7Hz), 13.75(s 1H)

- Example 1-4:
5-(2-Hydroxy-2-pyridin-3-ylvinyl)-7-methoxy-2,3-dihydroimidazo[1,2-c] quinazolin-
8-ol 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
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 w1th diethyl ether to give the title compound 1.23g as a yellow
solid. Yield 82.4%

Melting point: 245°C

Mass spectrometry: 337

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

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
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W W HON HO Il ~N A suspension of
2-[ 7- met hoxy- 8- ( met hoxynet hoxy) - 2, 3- di hydr oi m dazo[ 1, 2

WO 20k@ea08Rzol i n-5-yl ] -1-pyridin-3-yl et hyl enol PERBPPOR010377

1-3) 1.52g (4.00mmol) in 4N 15 HC in 1, 4-di oxane
30mL and water 0.3nL was stirred at roomtenperature
for overnight. The reaction m.xgure was diluted with
di ethyl ether. The precipitate was collected and
washed with diethyl ether to give the title conpound

1.23 * | d. Vi 2..4% 20 Mal ti

L 320088, 236} 0 IS g 4 88 90 ) 0 g
pornt. e, ! AN

e e Lo e "3 97 e 3hy

4.22(dd 2H J=12.3Hz, 9.0Hz), 4.43(dd 2H J=12.3Hz,

JZEE 0H2g, gi.17(s 1H), 7.10(d 1H J=9. OHz), 7.71(dd 1H
55 PCT/ EP2003/ 010377 -55 J=7.7Hz, 4.7Hz),

7. 1H4 9. - in-8- L7~ 9. Ddj i -

(B AN TR T B i i e T A

14 cBpfrszalid)- 864 oy} muitandate 5 Met hyl \

4-{[5- (2- hydr oxy- 2- pyri di n-3-yl vi nyl ) - 7- met hoxy- 2, 3-di
hydroi m dazgf | \2- c¢] quinazolin-8-yl] oxy} butanoate
if N /N W McOO N HONOV‘éHONA?I‘r'@xture

HCI
yridi r=3=%tvinyl)-7- rret -2,

oi maz MeO o —

- di hydr

OMe
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-
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
solid. Yield 59.3%.

Melting point: 199-200°C

Mass spectrometry: 437

In vitro PI3K-B inhibitory activity: C
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
1=8.2Hz, 2.1Hz), 8.67(d 1H J=5.2Hz), 9.09(s 1H), 13.70(s 1H)
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c] qui nazol i n-8-o0l hydrochl oride (Exanple 1-4) 50.4ng
(0. 14mol ), nethyl chloro- 10 butyrate 22.2ny

W@ 00010perdl ) and pot assi um carbonate 186.9ngy PCT/EP2003/010377

(1.35mmol ) in N, N-dinethylformam de | nL was stirred
at 120C for 4 hours. The reaction m xture was poured
into water and extracted into .dgjgchl or omet hane. The
organic layer was washed with brine, dried over
MySH, filtrated and the sol vent was evaporated. The
re%ldd sc.washed by diethyl ether to give the title
—0ng as yellow 15 solid. Yield 59.3%
|\/E|H}d lpozat : 4 2BQ&0 Syridif r I B
Vi t rgﬁlﬁgl 3K-R i nﬁ?%lft%?y ;(%/fgliw ty: g(?;wﬂ%b Fymelﬁg&g +2,3-dihydroimid
Pl 2Rol,3-elaiisiazaling8-atokyjibuganots adidVR (500|sz cDd 3) 6:
2 20(qU| nt 2H J=7. 1Hz 2.58(t 2H J=7.09Hz), 3.71(s

3.94(t 2H J=9.5H}) \ 4.06(s 311), 4.15(t 2HN
J 7 1Hz) 4. 21(t Q: 5Hz).,_5,38(s 1H),
7.37( ¢ 8.2Hz, 5.2Hz), 7.6
: .2HzH ¢
J 52 9.09(s dwd, 13170(s VO 2004/ 0090

PCT/ EP2003/ 010377 -580 EX nbNe -6: Exampl @8- 45
4-{[ 5- (2- Hydroxy-2-pyridi n"3z¥I vinyl ) - 7- met hoxy- 2, 3-
hydr oi m d azo[ 1, 2-c] qui nazol i n- 8-yl ] oxy}but anoi c aci d

é chh pime 3?@8&? I¢ {hyc%‘ml_{l)q prr{dm-3\—/}\ﬁw'_lol)h}-me%x'};9i dihydro-
4 alhﬁag@ ma]qamxzozmwmwxmatambme r(uka)m;ﬁe MEsN9NYmg @.68mmol) in

hydro- im dazo[ 1, 2-c] qui nazol i n-8-yl.] oxy} but anoate

( eXBnbiQH ]_solggtlogd) bry a(n@ @Bl 1)Omh was stired 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

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
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
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



10

15

20

IN Li OH solution 0.1nL and ethanol 1.0nL was stirred
at roomtenperature for overnight. The reaction

worzooewssmas neutralized with N HO sol uti on pCOEP2003/010377

concentrated in vacuo. The residue was triturated in
water. The precipitate was 10 collected to give the
title conpound 10.0ng as white7solid. Yield 51. 7%

Mel ting point: 257-258C Mass spectronetry: 423 In
vitro PI3K-[i inhibitory activity: B 15 In vitro

Pl 3K-y inhibitory ach y: A HNWR (500MHz, DMSO- d6)
8: 2.02(quint 2H J= 6/% 2.45(t 2H J=6. 2Hz) N'§>94(s

3H), 3.98(br t 2R ).—4.96(br t 2H
4 4(t 2H J=6. ] 1H)

5, 67(s 6. 97(d

20 1 J=8. 2Hz)
12. 15(s 1H),
[5-(2-Hydroxy-2-pyridin-3 nyI) 7- msthoxy 2, 3 di h d
roi mdazo[ 1,2- c] quinazolYn-8-yl]oxy}butanoic acid
hydr ochl ori de WD 2004/ 029055 PCT/ EP2003/ 010377 - 57-
NA- mixtug  afo4el[f-(2-bvdraey -2-4pyr@ip-G-WvinyR- 7-gnethaxy-2:8 iéhyidroimid-

I

0 Sy Fy b BaBoi i (Ryyels 1@ g8 SpigromoD n
hyaol 9iaTi ig- 1,3-déahe 2 GhD Wy iR &@kdd aB robn Q¥ihEHhad GhiC 2 hours. The
acid (Exanple 1-6) 4.0ng (9.5micronol) in 4N HOin

1 reactipn mn@@weﬁﬂﬂm@ withi dietiyl efbers Gbrrprasinpietaas eolicoted to give
2 ﬂ[;é) Hhe compound 4.00mg as a yellow solid. Yield 92.0%.

Melting point: 249-251°C

Mass spectrometry: 423

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),
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-
c]quinazolin-5-yl1}-1-pyridin-3-ylethylenol

HO\H/\/\O
0
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15

20

5 reaction mxture was diluted wth diethyl ether. The
precipitate was collected to give the title conpound

wd 2000085 a yellow solid. Yield 92.0% Melti neCpaEPII3/010377

249-251 C Mass spectronetry: 423 10 In vitro PI3K-(3
inhibitory activity: B In vitro P13K-7 inhibitory
activity: A HNW (500MHz, DVbEgd6) 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 J=7.3Hz), 4.45(t 2H J=9. OHz),

s ougotibon of -5 U yirors L maidieyyviny Bt Biethgyyd, 3-ibydroimid-
] ;Z%c)%@%q%%%l%g9@§%ﬂﬁﬁ§n%%3md w3t ) FP0Ag(®.044mmor),
2- pibrplitlinexy 1 BOMg- Nt 2aho)- 4and - NPyt dnitiehy0.038mL
So{ Z@?ﬁ%ﬁéﬂ r%rll élz‘wjzd?@%ﬂfp@mmi§6yﬁ&my| Wab| added NPMBORGLH-1,2,3-
SobrsRRE R B T etodor i orophogphate) 34.0me

4- {(.66(r2mb})cindxgfiridd Ry RO FoSoyerivichy | A ftef-dBBLAL XY rdord tethperature,
hydroi m d- azo[ 1, 2-c] qui nazol i n- 8-yl ] oxy}butanoi c acid
Elerprionngikture wapgoyred oua wigir) The prseiphateiwes colededyand washed

( A .
(0" S8R ot e M hRRBLRES Ghe sk BDHRE By P 0,7
PyBOP((1H 1, 2,3 5 :

benzotriazol - 1-yl oxy) (tripyrrolidin-1-yl)phosphonium
heMeltinppaph334#R2a6%) 34.0ng (0. 065mmol ) and stirred

at %C fO{I ovg&n@ht. After cooling to room

t efEt SHUGFE™MC¥He" 4 eacti on ni xture was poured into

Waireitro BISKRAY ggﬁm{oﬁng&i‘)ﬁ?ﬁgcol | ected and washed wth
' tle Co

water to give the ti npound 13.0ng as a white
soln vitro HIBK e iGBibitewy activity: A

~ H-NMR (500MHz, DMSO-dg) 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)

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

Example 1-9 to 1- 210 were synthesized.



10 Melting point:
vitro PISK-R inhibitory activity: B

234-235C WMass spectronetry: 492 In
In vitro Pl 3K-y

WO pdvidlodoes y activity: A 15 H NVR (500MHz, DNVMSCQrABEP2003/010377

5:2.03(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), -586.66(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 sim/lar

nmet hod accordi ng to the Exanpl el -

Structure Mol

1 to 1-8 above,

t he

cor_mggg;is in Exanple 1-9 to 1- 210 were synthesi zed.
029055 PCT/ EP2003/ 010377

MS np in vitro

-59- Table 1 Ex. No.
Vi ght (Mkl) 1-9 N

37%81 QQ? ’)/]L'\/rlar\\ A NGHH{)!\ . .\rl 19;\9 - -
3583 B51 269- 270K H3c- O N 3Ly |HAIN l1- 1PPN | Pevitro
386, 84 psl 249-250 A 4D Cl H H3C~ |OWeight |(M+1)
1-9 N 372,81 | 337 | 245(dec.) A
)
N CIH
_
HO N |
o)
H,C” HO | SN
=
1-10 N 350,38 351 269-270 A
(Y
4 N
H.C —
3 \O N I
o)
H,C” HO | SN
=
1-11 N \ 386,84 351 249-250 A
[ ) CH
N
H.C _
3 \O N I
o)
H,C” HO | SN
pZ
1-12 r\/l'—> 407,43 | 408 | 270(dec.) A
N
H,C ~
O N
S |
H,G” HO ] SN0
AL,




H3C HO N 1-12 )) 407,43 408 270(dec) A N H3C,,, O N
H3C110 HON 0 H~CH3 WD 2004/ 029055 PCT/ EP2003/ 010377

WO 8@48x905No. Structure Mol M5 np in vitro Weiptt/EPMeid10377
1-13 N) 364,41 365 267-268 A NH3CO/ N H3CHO N 1-14
N 378,43 379 252-253 A CH3 | N H3C O/ N H3C HO N
1-15 7~ 390, 45 391 254(dec.) BggN H3C HO I N 1-16 N--~
380,41 381 264-265 A NHOON H3C HON 1-17 N--~ CIH
416,87 - 381 215(dec.) A |

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-13 N 364,41 | 365 | 267-268 A
[
N
2
Hc” Yo N |
HC/O HO N
3 I N
/
1-14 378,43 | 379 | 252253 A
1-15 390,45 | 391 | 254(dec.) B
116 r\/1/> 38041 | 381 | 264265 A
N
HO —
\/\O N l
. o]
H,C” HO | SN
=z
1-17 N 416,87 -| 381 | 215(dec.) A
, /) CH
N
HO pZ
V\O N I
_0
H,C HO | SN
Pz




N HO~-~O H3C-0 HO N WD 2004/ 029055 PCT/ EP2003/ 010377
-61 Ex. No. Structure Mol MS RIPin vitro Wight
W@ od)p29p5318 450,50 451 184-186 B ff ~ N H-C ~PCx/€pr1003/010377
N H3C' r HBC HO N 1-19 N - ' 407,48 408 183-184 B
CH3 NH3CON H3C O HO N 1-20 \ 447,54 448 162-163 B

N CN~ON H3C110 HO) N 1-2Ki1N-~ 433,5 434 204-205 A
N ON,/,ON H3C110 HO ( 1-22 N~ 430,85 395 240(dec.) A
NCH HOf~» ON.
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
- N 450,50 451 184-186 B
1-18 /">
N
H,C O p
H“C>‘C/H \g/\o o " |
3 HC” HO | NN
2
1-19 N 407,48 | 408 183-184 B
»
CH, N
HBC/N\/\O N |
Hac’o HO | N
V%
1-20 N 447,54 448 162-163 B
»
@ !
N0 N |
Hac/o HO | SN
/
1-21 N 433,51 | 434 | 204-205 A
[
@ ]
N\\/\o N/ '
Hac/o HO | SN
Z
122 430,85 | 395 | 240(dec.) A
HO
\H/\O
© H,C”




0 H3C110 HO N WO 2004/ 029055 PCT/ EP2003/ 010377 -62

Ex. No. Structure Mol M5 np in vitro Wight (M1)
wQa2@3/0200393, 41 394 297-298 A HaN)rI O NO H3C, EXHErd03/010377

1-24 N--\ 429,87 394 235(dec.) A . CH N HZN~-O N 101

Ol H3C HO 01'*~ 1-25 N\ 443,89 408 240(dec.) A N

CCHH H3C,,NrO N O H3C' O HOgh. 1-26 N 471,95 436

245(dec.) A NCIH Fi 3C N

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-23 r)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
I\ 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
CH, O
3
1-27 r\/1~> 421,46 | 422 | 241-242 A
CHy N
N
H,G” \”/\o N |
o] 0
: H,C” HO | Y
=




ION CH O |1eOH3C HON 1-27 N -

A CH3 |

weAaRR8D3/ 010377

vitro

NCHHC-~ON 0 ,OH3C HO I

234-235 A OCXK.
240-241 A 0 jl

N H3C-O/ N

421,46 422 241-242

,O H3C HO N WD 2004/ 029055
-63 Ex. No. Structure Ml
Vi ght (Mrl) 1-28 N 457,92 422 205(dec.) A
N 1-29 %163, 50 464

CH3

O 0 H3C HO Ng3-30 N- 499,96 464

NN CH H3C HO I

N 1-31 N 537,98 502

230-231 B HCH)f,-,ONH3C 'OHO N

REI/RP20031010377

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
128 ,7,> 457,92 | 422 | 205(dec.) A
cI:H3 N~ CH
N
H,C” \ﬂ/\o N |
0 _0
H,C HO | SN
=
1-29 l}!') 463,50 | 464 234-235 A
o/ﬁ
L
Yo
o} o}
H,G”
1-30 ) 499,96 464 240-241 A
o/w
K/N _ CH
e )
o} o}
H,C” HO | SN
%
1-31 N 537,98 | 502 230-231 B
F »
T L
o i
© Hac’o HO l N
=
1-32 7,__> 391,43 | 392 >285 A
N
/
H,C N ]
O
H,C” HO | SN
/
N
}.




1-32 N 391,43 392 >285 A N H3C N H3C HO N WO

2004/ 029055 PCT/ EP2003/ 010377 -64 Ex. No. Structure
woRio4Bosp in vitro Weight (MHl) 1-33 - 427, 8BCBRE208Y610377

A NCIH H3C N H3C110 HO a--N 0O H CH3 134 N~ 373,42

374 5285 A | ~ N14 H3C NH3C-10 HON N H 1-35 N

409,88 374 270 Af ~CH NH@gNHCHOI \ N N H

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-33 f7l"> 427,89 392 273 A
N CIH ”
7
H,C N |
0
H,C HO l SN /(l)L
P .
N “CH,
1-34 I}J’> 373,42 374 >285 A
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
)
- N
H,C HO \>
N
H

1-36 449,51 450 197 A




1-36 N- 449,51 450 197 AN O NH3C*11 | N'-"-"OHON
Q) WO 2004/ 029055 PCT/ EP2003/010377 -65 Ex. No.

WER0Mo2wEE Mol

MS nmp in vitro

Wei ght (M+1l) 1-B@T/EP2003/010377

485,97 450 215 A NCH 1-5 H3GC-O N N'-"-"OHON O
1-38 ) 543,03 507 260 A NH3C,- CCH O/ O gN~ HO
U~~NO HCH3 N1-39 N - \ 43%s1 434 217 BN H3CN

Nl

"0 HO N
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-37 l}l-—> 485,97 450 215
N CH
H.C —
3 \O N l
/\/O
K\N HO XN
) _
1-38 N
/“> 543,03 507 260
N CiH
H3C\o N/ I
,/\ A~A° AN
N HO N (o]
5 P
CH,
1-39 433,51 434 217

1-40

469,98 | 434 | 256(dec.)

(S
N CH
o
H,C N l
0]
(\N/\/ HO N
O\) =
1-41 527,03 491 271




Q) 1-40 \ 469,98 434 256(dec.) B N CIHHC N N'--O

HO 'IN Q) 1-41 N7) 527,03 491 271 A NCIHH3C | N
woidood0s3\J NJ~ O H-CH3 WD 2004/ 029055 PCT/EP2003/010377
PCT/ EP2003/ 010377 -66 Ex. No. Structure Mol MS np in

vitro Weight (Mr1) 1-42 N 350,38 351 218 A O/~ H3C-
N N IO HC- HO N 1-43 N 386, 8_466351 290(dec.) A OD

CCHH3IC N N H3CO HON 1-44 N 476,76 442, >290 B Br
- CH
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-42 350,38 | 351 218 A
0
H,C”
)
H,C”
1-43 386,84 | 351 | 290(dec.) A
0
H,C”
0
H,C”
1-44 N ' 476,76 | 442, >290 . B
r Br [ CH
r N 440
~
"
CH
®  Ho | SN0
= N/U\c:l—la
H
1-45 419,71 | 385, | >290 B
H3C 383
Br




N440 NCH3 HONO NJ~ CH3 H 1-45 N 419,71 385,
>290 B H3 C'
wQo4N2B8D55 PCT/ EP2003/ 010377

Mol

MS nmp in vitro
>285 A H3C Nf CIH 440

N

N~ CH383N Br

HO |

N WO

-67 EX. No. StrODEPRPI083/010377

Br HO |

Wei ght (M+1) 1-46 N\ 476,76 442,
a-N )L 0 H CH3 1-47

N 422,29 424, >285 B H 3 CI,_6£}2_2 N NBr HOI \ ~~
N
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 | SN 0
=
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
~
.
Br
N
H
Ho \>
N
H
1-49 CIIH3 N 364,41 365 200-204 A
@] / > '
N
.
7 A
CH
8 HO | NN
=
CH,




H 1-48 N 458, 75 424,

>285 BH3 C,-)

CIH 422 NN

N

Br HO\> N H 1-49 CH3 N 364,41 365 200-204 A O |
wWO204/@295H0 N LCHS WO 2004/ 029055 PCT/ EP2003/ PADBFX03/010377
-68 Ex. No. Structure Mol M5 nmp in vitro Weight (Mtl)
1-50 CH3 N 400, 87 365 260(dec.) B O/DCIH~N | / O
NIl CH3 HON CH3 - 68 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-50 (I:H3 N 400,87 | 365 | 260(dec.) B
S [ )Y cH
N
Z
7 .
CH,
HO l AN
Z
CH,
1-51 (':H3 443,89 | 408 275-280 B
o)
?
CH,
1-52 | CH, N 379,42 380 | 321-325 B
| /'—>
0
N
=
7 "
CH,
HO | SN
= N/CHa
H
1-53 (I')H3 r}l——> 393,45 | 394 195-198 B
o) .
N
~
7 N
CH,
HO l SN
SN e,
H




1-51 CH3 - \ 443,89 408 275-280 B ONCH ONI CH3
HONO NOCH3 H1-52 CH3 N 379,42 380 321-325 B N 14
wWOR@OFO N NCH3 H 1-53 CH3 393, 45 394 195- 1861/BP2003/M0377

ON CH3 HO N H~~CH3 WD 2004/ 029055 PCT/ EP2003/ 010377

-69 Ex. No. Structure Mol MS np in vitro Weight (Mtl)
1-54 C - 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— 38042 | 390 | 212215 A
5 )
N
=
7 "
CH,
HO N
>
N
H
1-57 425,88 | 390 | 240(dec.) A
CiH
N
>
N
H




H3 N-\ 409,45 410 207 B

N,-/OH H 1-55 CH3 N 384,83 385 283 B O~ N ONCH3
H3 N 389,42 390 212-215 BCT/€P1003/010377

HON N H 1-57 CH3 N~ 425,88 390

wo 2008@24905N Cl 1-56 i

\' N ON CH3 I

I O ON NI |

CH3 HO N

240(dec.) AOe O
-70 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-58 cI:H3 35542 | 356 250 B
O
7
CH,
1-59 cI;H3 391,88 | 356 266-268 B
)
7
CH,
1-60 |CH, N’> 384,46 | 385" 292 A
o /
N
=
7 N
CH
3 HO S
\ />——CH3
N
H,C
1-61 |CH, N 420,92 | 385 268-271 A
o / f> CH
N
=
7 "
CH, S
HO
\ / CH
N
H,C




Il \ NCH CH3 HON
PCT/ EP2003/ 010377

\ >

N H WO 2004/ 029055

-70 EX. No. Structure Mol Ms np in

WO 2a0r02905%i ght (M1) 355,42 356 250 B O 1-58 PCT/EP2003/010377

CHeNkfl:~~ N OCH3 I S HO 1-59 CH3 N 391, 88 356
266-268 B 1 ~X NCIH O NCH3 S HO 1-60 CH3 N
384,46 385 292 A ON -71 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-62 364,41 365 278 A
SN
=
1-63 CH, N 400,87 365 285 A
cl) l > CiH
N
H,C
O
e
H,C
1-64 N 421,46 422 >285 A
rows
H,C N
=
H,C N
s |
H,C” HO | Y /[OL
=
N~ cH,
1-65 N 457,92 ;122 >285 A
oA
H,C N cH
e
H,C N
s I
H,C” HO | SN
AN




ONCH3 HOS CH3 N H3C 1-61 CH ~ 420,92 385 268-271 A
CH3 HOS CH3 N H3C WO

I NCHO N ON I 1

wQo4N2B8D55 PCT/ EP2003/ 010377

Mol MS np in vitro

-71 EX. No. StrOrEPI083/010377

Wi ght (M+1) 1-62 CH3 N 364, 41 365

278 A ON HIC NO H3C HO N 1-63 CH3 N 400, 87 365

285 A O-- CCHN H3ICNO H3HOI N
Ex. No. Structure Mol | MS mp in vitro
Weight | (M+1)
1-66 N 403,44 | 404 280 B
o /
HC” N
=
H,C N |
-0 N
H,C HO \>
N
H
1-67 N 43991 404 >285 B
o [
/ .
H,C N CIH
Z
H,C N |
-0 N
H,C HO \>
N
H
1-68 N«> 32035 | 321 275 A
N
=
v
O
H,C” HO NN
/
1-69 356,81 321 285 A
0]
H,C”




1-64 N - '

421,46 422 >285 A H3C. 10 N H3C N H3e 0 HO
--N O HCH3 1-65 N 457,92 422 >285 A H3C ,0O |

N CH

woiB@4M29443C 0 HO N O NACH3 H WO 2004/ 029055 PCT/EP2003/010377
-72 Ex. No. Structure Ml

PCT/ EP2003/ 010377
vitro
H3C N H3C 0 HO N

A\ >

MS nmp in

Wi ght (Mrl) 1-66 - 403,44 404 280 B O H3C N
N H 167 \ 439,91 404 >285 B

H3C 1 NCH H3SC NH3CCOHO\ N
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
e
N
2
.
Cl
HO | NN
=
1-73 N 369,22 | 371, | 120(dec.) B
/ ,> 369
N
o
.
Br
HO | NN
=




H 1-68 N 320,35 321 275 AN N H3C HO N 1-69 N 356, 81

321 285 A NCIH N O H3C HO WO 2004/ 029055

wEO4aRReD3/ 010377
vitro Wi

HO 1-71 N 344,78 309 303 B N CHNHON

-73 Ex. No. Structure Mol
ght (M+1) 1-70 N 308,32 309 218 A NCIHF

/

1-72 N

324,77 325 210(dec.) B N NI G4 HON 1-73 N .369, 22

371, 120(dec.) B

REI/RP20031010377

Ex. No. Structure Mol - MS mp in vitro
Weight | (M+1)
1-74 N 405,68 371, 246 B
/ > CIH 369
Br
1-75 . [}]——> 304,35 305 248 B
N
=
"
CH
®  HO | SN
/
1-76 [}j~—> 340,82 305 >290 B
N CIH
=
v
CH
*  HO | N
/
1-77 [)l"> 361,41 362 >285 A
N
~
v
CH,
HO | SN
= /“\
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369 N N Br 'HO WD 2004/ 029055 PCT/ EP2003/ 010377 -74
Ex. No. Structure Mol M5 nmp in vitro Wight (ibl+1)
\' NN Br PHO/RPIB10377

wdad2004/0200495, 68 371, 246 B ClIH 369
N 304,35 305 248 B NCN H 3 HO\ N 1-76 N 340, 82

305 >290 B NCGHN CH3 HON 1-77 N 361,41 362 >285

A N -75-
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-78 N 397,87 362 >285 A
)
N CiH
~
.
CH
* Ho SN o)
= /U\
N
H
1-79 N 379,85 344 >285 A
[\ -
N CHH
~
.
CH, ' N
HO \>
N
H
1-80 N 358,33 359 275 B
[ )
1-81 [7"> 394,79 359 >290 B




N CH3 HONO N'A H CH3 WO 2004/ 029055

PCT/ EP2003/ 010377

N1 CH3 HO\

-75 Ex. No. Structure Ml

HO N 1-81 N 394,79 359 >290 B76= NCIH N

M5 np in
WO 240002905%i ght (Mr1) 1-78 N 397,87 362 >285 A PET/EPI0h3N10377
N- CH3HONO N H1-79 N 379,85 344 >285 A N CH

N H 1-80 N 358,33 359 275 BN NF F F

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 l N
O =
1-85 N 455,95 420 261-262 B
/)
N CH
~
v
/\\/O
N HO | SN
O %




F FF HO N WO 2004/ 029055 PCT/ EP2003/ 010377 -76 EX.

No. Structure Mol MS np in vitro Wight (Ml1l) 1-82 N
we3@14»0390 198 - 202 B (dec.) N ~N HO N O BCLEBBOM10377

342,79 307 >250 B N CIH OH HO N 1-84 N 419, 49 420

195-196 B NN N-~-OHON OJ 1-85 N "~ 455,95 420

261-262 B N CIHN N/O HO N-771 0 WD 2004/ 029055

PCT/ EP2003/ 010377 -77 Ex. No. Structure Mol M5 np in
vitro

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
. N
)
=
1-89 N 396,88 361 >300 B
/ ’> CiH
N
: ~
AL T
@]
HO | SN
=




Wei ght (M+1) 1-86 N- 377,45 378 186-187 B N N H3C ,

NHO N CH3 1-87 D 391,48 392 235(dec.) B N CH3 N
wWoOIB@HeNSL- 88 N 360, 42 361 203(dec.). B N HO NCLEBDOM10377

396,88 361 >300 B ~ CCHN ~OHOI N WO 2004/ 029055

PCT/ EP2003/ 010377 -78 Ex. No. Structure Mol MS np in

vitro Weight (M1) 1-90 N 420347 421 222-223 A N HC
CH3 ONs I HIC>OHOI N
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-90 l}l’> 420,47 421 222-223 A
N
s
HC>CC3 i N |
3
0O
H,C o/[k/ HO | NN
=
1-91 [\II’> 350,38 351 211-212 B
N
7
v
0
Ho™ " HOTY] XN
=
1-92 . I\/l"} 364,41 365 203-205 A
N
~
"
HO )
NN HO l XN
=
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)
N
/
.
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3 \n/ HO \N
O =




1-91 N~ 350,38 351 211-212 B N 1-5 N HOB/O HO N 1-92

N~ 364,41 365 203-205 A NN HO,OHO N 1-93 N 348, 36
W34948295226 B NN HC (O3 HON 0 WO 2004/ OPCDEBR2003/010377

PCT/ EP2003/ 010377 -79 Ex. No. Structure Mol MS np in

vitro Wight (M+l) 1-94 N ~ 375,43 376 282 B NN
HOIl ~N 1-95 N CIH 411,89 376 73300 B N N N
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 /@CE—} 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,




Q) HO ~ \N 32,49 433 269(dec.) A 1-96 'Y 4 NN Q

HONO Hk CH3 1-97 N~ 468,95 433 246 A
HACH3 WD 2004/ 029055 PCT/ EP20PE1/82D83010377

wobtook@gsd N'k
-80 Ex. No. Structure Ml

MS nmp in vitro

\ NCH-~-NN
Wi ght (M+1)

1-98 ND 391,43 392 337(dec.) A°. NNN of HON OH
1-99 N~ 427,89 392 312(dec.) Agbl_Cl H NN
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-98 r)] 391,43 392 337(dec.) A
N
~
(\N N |
o
HO | SN
=
OH
1-99 I>I’> 427,89 392 312(dec.) A
N CH
‘ —
(\N N |
o
HO | SN
=
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1-100 7—"> 414,47 415 232 A
N
=
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O\) HO N
>
N
H
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l
O
\) HO N\>
N
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Q) HO
Il ~ N

WOR2@@3/029050 \ >

| ~N OH 1-100 414,47 415 232 A N Q) |
H ~ 450,93 415 286(dec.) A N CIH 1-101 el Nf/~
N H WD 2004/ 029055 PCT/ EP2003/ BADBFH03/010377
Wi ght  (M+1)

-81 Ex. No. Structure Ml

M5 np

invitro

HO N

1-102 N~ 482,97 447 238(dec.) B CCHN~ NHONO OH
H CH3 -81-
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-102 f}"’> 482,97 447 238(dec.) B
jo0
CiH
Z
HO SN o
I
OH
= N/lLCH3
H
1-103 ' f}l 501,04 466 257 B
-
@\/(\N ) I
N\) HO l SN
o
1-104 l}l"> 424,94 389 288 B
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=
K\N N |
N
H,C” HO | SN
Z
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N
('\N N l
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N CIH
(\N N |
Hac/N\) HO SN 9
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1-103 501,04 466 257 B N CHNN N

HO N - 424,94

389 288 B N 1-104 & N4/~ CIH N H3CIN v HO 1-105 ~
wadd45»04:16 292(dec.) B N NN H3C HON 0 H-CrGI/ER2000610377
B NCHTr--,-NNHICNv HO I

N) 481,99 446 280(dec.)

N O N kH3 WD 2004/ 029055 PCT/ EP2003/ 010377
MS mp in vitrgy_ Weight (M+l) 1-107

No. Structure Ml

-82 Ex.

4/ N-3 427,51 428 207 A\ NNN " J I N H3C-N HO
Ex. No. Structure Mol MS mp in vitro
Weight | (M-+1)
1-107 T}l 427,51 428 207 A
O\A
(\N N~ |
N
H,C” \) Ho N\>
N
H
1-108 h/!-—> 463,97 | 428 >300 B
/@\)\N CIH
(\N N~ |
HSC/N\) HO N\>
N
A
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N
~
Q‘ "I
o} HO SN
b |
H,C 7
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H
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v
HO | SN
=




N H 1-108 N--463,97 428 >300 B a' ~

H3C~-N HO N N H 1-109 N-~ 416,49 416 A NNN HO

NCH-~NN

wokB@0esiH 1-110 N 438,92 403 231(dec.) B NecCU/EP2003/010377

H3C~N |

B 1-111 ON) N HO |

/ NHQ N HO I

\"~\ N H
N WO 2004/ 029055

\ 389,46 390 204

PCT/ EP2003/ 010377 -83 Ex. No.-gStructure Mol MS np in
vitro
Ex. No. Structure Mol MS mp in vitro
Weight | (M-+1)
1-112 425,92 390 242 B
N
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
—




Wei ght (Mr1) 1-112 ~ 425,92 390 242 B O- NCIHN/ N
N 1-113 0 N\ 446,51 447 245 B ~I
wWabioDodoH3 1- 114 -

HO |

( NN N HO

482,97 447 260 B N Cl H N PCHEPEO3/Q0377

NNk HCH3 - ' 428,50 429 219 B 1-115 Q) N HON \>
N H1-116 N 324,77 325 226 B N CI N HO N WO
2004/ 029055 PCT/ EP2003/ 010377_g4 -
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-117 361,23 326 280(dec.) B
Cl
1-118 N 405,68 371, 233 B
/ \ CIH 369
N
/
Br N I
HO NN
=
1-119 N 304,35 305 224 B
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N
~
H,C N l
HO SN
=
1-120 N 340,82 305 >330 B
)
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A
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HO NN
=




-84 Ex. No. Structure Mol MS np in vitro Weight (Mtl)

1-117 N 361,23 326 280(dec.) B NCIHC N HO N 1-118
wOReds2985 371, 233 B &, ~ CIH 369 N Br HO | PCU/EPD09010377

N 304,35 305 224 B NH3 CNHOI N 1-120 N 340, 82

305 >330 B N CIH H3C N HO WD 2004/ 029055

PCT/ EP2003/ 010377 -85 Ex. No.85Structure Ml M5 np in

vitro Wight (M+l1l) 1-121 NI 358,33 359 264 C 17~ N
F N
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-121 358,33 359 264 C
1-122 N 394,79 359 321 B
[ )
N CH
F Z
"
HO | NN
=
1-123 402,89 367 >300 B
CIH
)
=
1-124 |. N 306,33 307 302-303 B
HO / >
N
_
"
HO | SN
=




F FHO 1-122 N~ 394,79 359 321 B NCHFf / N FF
HO 1-123 41-3 402,89 367 >300 B CIH N N HO N 1-124 N

w@oB+8»030D7 302-303 B HO/~ N N HO °
2004/ 029055 PCT/ EP2003/ 010377

~N WO PCT/EP2003/010377

-86 EX. No. Structure

Mol MS np in vitro Wight (M1) 1-125 N 342,79 307
>300 A HONCIH NI HON 1-18§-CH3 N 320,35 321 199
B ON 4
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;H3 320,35 | 321 199 B
@]
1-127 | CH, N—> 356,81 | 321 >300 B
N
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HZN/\H/ N
o] =
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|
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HO N 1-127 CH3 N--\ 356,81 321 >300 B O N

N 1-128 N 399,84 364 >300 A HN O~ CIH z
-87 EX. No.PCT/EP2003/010377

wOD020206029055 PCT/ EP2003/ 010377

Structure Mol
>330 B Br

405, 68

371,

MS nmp in vitro
~ 369 NCH HO I
361,23 326 >330 B A NCH-B7HO 1-131 N 304,35 305
212 B HsC N N HO N 1-132 N 340,82 305 >290 B

N Ci
0N

HN HO
HO |

Wei ght (M+1) 1-129 N
N 1-130 N

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-129 405,68 | 371, >330 B
Br 369
1-130 361,23 326 >330 B
Cl
7
"
HO NN
/
1-131 N'—> 304,35 305 212 B
H,C
1-132 N*’> 340,82 | 305 >290 B
/ CIH
H,C \ :
7
N
HO N
/




HsC CCHN NHON L W 2004/ 029055 PCT/ EP2003/ 010377
-88 Ex. No. Structure Ml

MS np in vitro

Wi ght ( Mr1)

wa 2038295846, 39 347 >300 B NNHOO N H 1-BGHER003/010377

290,33 291 202 BN N HO N 1-135 N 326,79 291

260(dec.) B CH1 N / N HO N 1-136 N 304, 35 305

217-219 B N N1 . - 88 -
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
»
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_
v
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=
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HO N CH3 WD 2004/ 029055 PCT/ EP2003/ 010377

Structure Mol MS np in vitro

-89 Ex. No.
Wi ght (M+#1) 1-137 N

w34048290305 >300 B N CH HO N CH3 1-138 N-~ 3BGr/8#2083810377
327 A CHN NHOLNCH3 H 1-139 N 319,37 320
232-237 A NNHONNICH H 1-140 N-~ 347,42 348 197

-HIND 2004/ 029055

B 1\ NHOI

N N

PCT/ EP2003/ 010377

Ex. No. Structure Mol MS mp in vitro
Weight | (VI+1)
1-137 N"> 340,82 305 >300 B
1-138 N - 383,84 348 327 A
/ —’> ClH
N
s
N
HO | SN o)
= /U\
N CH, !
1-139 319,37 320 232-237 A
1-140 I\/l"> 347,42 348 197 B
N
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.
HO [ SN
F u/\/C"l:a




-90 Ex. No. Structure Mol MS np in vitro Weight (Mtl)

1-141 N 291,31 292 233-235 B NI NHON 1-142 N -
W@200400292 217-222 B N CIHiI N HO N 1-143 PCREB2089010377

280 192 B CNO HO4 1 1-144 (~J 315,76 280 >300 B

CCHN N HO O 1~ WD 2004/ 029055 PCT/ EP2003/ 010377 -91

Ex. No. Structure Mol MS mp-igo-vitro Weight (M+1)

1-145 N 279, 30 280 155-156 B

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
)
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[ )
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.
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~
.
O
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N/ NHOO1-146 N7} 295,37 296 193 A N/ NI

1-147 N~ 331,83 296 >300 A N GHHO S 1-148 N 295, 37
wQ9®4083M53183 B C N N HO S WO 2004/ 029055
-92 Ex. No. Structure Mol
Weight (M+1l) 1-149 N 331,83 296 >300 A NCIHN

PCT/ EP2003/ 010377

vitro

HO S 1-150 N 278,32 279 247 .B1-N C HO

HO S

in

PCT/EP2003/010377
M5 np

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-145 N—f> 279,30 280 155-156 B
N
L
v
HO =
0O
]
1-146 N—-—-> 295,37 296 193 A
N
e
"
S
HO \ /
1-147 N 331,83 | 296 >300 A
N CiH
~
"
S
HO \ /
1-148 N~’> 295,37 296 182-183 B
N
~
"
/
HO s
~




o 1-151 N 278,32 279 247-249 A N N HO C~~N 1-152 N~

280,29 281 148 B N N |
-93 Ex. No. Structure Mol
Wi ght (Mrl) 1-153 N~ 316, 75 281 245(dec.) B

weEahBRBeD3/ 010377
vitro

N CITH HO ON 1-154 N 296, 35 297 208-210 A N N |

HO O N WD 2004/ 029055

HO S

N 1-155 332,81 297 > 300 B N@HNHOS N 1-156 N

324,41 325 222 A N

REI/RP20031010377

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-149 Nf’> 331,83 296 >300 A
N CIH
Z
N .
HO =
S
—_—
1-150 N———> 278,32 279 247 B
N
=
N
N
HO
1-151 278,32 279 247-249 A
1-152 280,29 281 148 B




HO S [>-
-94 Ex. No. Structure Ml

CH3 N H3C WD 2004/ 029055 PCT/ EP2003/ 010377
MS np in vitro

wda 2@3//2M5865, 83 330 >300 B N CIH C HO |

Wi ght  ( Mr1)

~ N PCT/EP2003/010377

1-158 N 330,60 330 190(dec.) BCN / NO HOC d
1-159 N 330,35 331 >300 A ((N) NNHON N H
-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
D)
N
~—
"
HO \ S
1
1-155 332,81 297 > 300 B
N
/
N CIH
~
v
7
1-156 AN 324,41 325 222 A
/)
N
=
v
S
HO
\ / CH,
N
H,C




1-160 N 366,81 331 247(dec.)

\ >
WER0Mo2wEE Mol

MS nmp in vitro

BNCH NN N5
N H WO 2004/ 029055 PCT/ EP2003/ 010377

-95 EX. No.

HO Il N

Wei ght (M+1l) 1-RGI/EP2003/010377
362,39 363 >300 B 1~ HBC NN 'HOrIN O N CH3 1-162 -
' 399,84 400 >300 B NCl1 ONN OHON1-163 N

419,49 420 200 B Me O --N Me94l\/b 0

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
HO \>
N
H
1-160 N 366,81 331 247(dec.) B
/)
X N CIH
= /
N N I
N
HO \>
N
H




HON 1/ 1-164 N 291,31 292 230 B N N/ N HO N 1-165

N 291,31 292 250 B ~ NN N H /O W 2004/ 029055
weEoHBRPeD3/ 010377 -96 Ex. No. Structure Ml MII/EP20051010377

vitro Wight (M1l) 1-166 N 289,34 290 130-139 C N N

HO Il ~ 1-167 N 334,34 335 276 D N HO N02 1-168 N

334,34 335 240-248 D N HO NO2 1-169 N 319,37 320

212-214 D N =99

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-161 r\/J’> 362,39 363 >300 B
X N
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
s
N =
"
HO l N
/
1-165 N'—> 291,31 292 250 B
NI X N
= Z
.
HO ( NN
/




N HO/ O ,CH W 2004/ 029055 PCT/ EP2003/ 010377

No. Structure Ml

wa0W48290306 252-256 D

MS np in vitro

Wi ght (M+1) 1-170 N
NNOH HO 1-171 D 323, FGI/BPZH03/010377

-97 EX.

224-227 D N NHO O 1-172 N 314,35 315 260-264 D N
HO CN 1-173 N 290,33 291 195 C N/ NN HO W

2004/ 029055 PCT/ EP2003/ 010377

-98 EX. No. Structure

Mol MS np in vitro Wight (MF]??‘
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-166 N 289,34 290 130-139 C
/)
N
~
"
HO
1-167 N 334,34 | 335 276 D
[
N
Z
"
NO,
HO
1-168 N 334,34 335 240-248 D
[ )
N
Z
v
HO
NO,
1-169 N 319,37 | 320 212-214 D
)
N
2
v
HO
CH
O/




1-174 N 326,79 291 235-240 C
290, 33 291 204-205 B N N |

wWQ3mgedewsy B |
256 C NNHO S
PCT/ EP2003/ 010377

\ NCHNI

/ CN WO 2004/ 029055
-99 Ex. No. Structure Mol

HO 1-175 N
HO N 1-176 N 326,79 291
\ NCHCNHON 1-177 N~ 320PGBEBD23/010377

M5 nmp in

vitro

Weight (Mrl) 1-178 N\ _%470_ 36 341 255-258 D N

N HO S
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-170 N’> 305,34 306 252-256 D
N
/
N I OH
HO
1-171 N<—> 323,78 324 224-227 D
N
Z
v
Cl
HO
1-172 N-’> 314,35 315 260-264 D
N
%
]
HO
CN
1-173 290,33 291 195 C




NO2 1-179 N 425,51 426 >300 D N~ OHO CGS N H H3

>~CH3 CH3 N N O H3C 1-180 N

345,43 346 220-225 D

woORMD0B053 - 181 N-~ 381,89 346 >300 D N CH N HCBENI003/010377

2004/ 029055 PCT/ EP2003/ 010377
Mol MS np in vitro

-100 Ex. No. Structure

Wi ght (M+1) 1-182 N 255,32 256
113 D N N 1CH3 HO 1-183 N 269,35 270 134-138 C N N |

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-174 326,79 291 235-240 C
1-175 290,33 291 204-205 B
/
"
HO l AN
_~N
1-176 N’> 326,79 | 291 | 235(dec.) B
N cH
~
v
HO I Y
=N
1-177 [>|f> 320,38 321 256 C
N
/
"
S




CH HO3 CHCH3 3 1-184 (v~ 281,24 282 240 C N N |
F HOF F 1-185 CH3 N 349,39 350 249-252 C OO N

WERIB40E9055 \ WO 2004/ 029055 PCT/ EP2003/ 01037 7PCF/EPD03/010377
Ex. No. Structure Mol MS np in vitro Weight (Mtl)
1-186 CH3 N 383,84 384 257-259 D ONO CH3 HOO |
~ 1-187 CH3 N 374,40 375 307-_%88 D U::: I N
Ex. Ne. Structure Mol MS mp in vitro
Weight | (M+1)
1-178 N 340,36 | 341 255-258 D
[ )
N
=
"
=
HO S
—
NO,
1-179 425,51 | 426 >300 D
1-180 34543 | 346 | 220-225 D
1-181 N 381,89 | 346 >300 D
[ )
N CHH




ONCH3 HOCN 1-188 N358,33 359 264 C FNON FF
HO N 1-189 N~ 324,77 325 260 C ' A N N HO N W

wQo4A2B8D55 PCT/ EP2003/ 010377 -102 Ex. No. SPCT/EP208010377
Mol MS np in vitro Wight (Mr1) 1-190 N 323,78 324
186-188 C N C &KN HO 1-191 N~ 334,34 335 259-262 D
®@N NN HO 1-192 N -\ 335, 34,336 306 C

Ex. No. Structure Mol MS mp in vitro
Weight | (M-+1)
1-182 N 255,32 256 113 D
[
N
=
"
HO CH,
1-183 N 269,35 270 134-138 C
[ )
N
/
"
HO CH,
CH,
CH,
1-184 N 281,24 282 240 . C
[ )
N
~
"
F’
HO .
F
1-185 (l_‘,H3 N 349,39 350 249-252 C
S [ )
N
_
7 "
CH,
HO




02N N N HO N 1-193 317,39 318 156-160 D C I N N CH3

0 WD 2004/ 029055 PCT/ EP2003/ 010377 -103 Ex. No.
w@koorwse Mol MS np in vitro Wight (M:l) 1-ROWER003/010377

434,50 435 233-234 A N C 0"l N Owe HO N 1-195 N)

375,39 376 284-285 A jINNON OWwe HON 1-196 N

418,42 419 229-231 A N NN'I r_CI)Olfl_N_- N O HHO N 1-197

N) 454,88 419 217-218 A HC

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-186 CI;H3 N'—> 383,84 384 257-259 D
O / N
Z
7 A
CH, HO Cl
1-187 (I)H3 N‘—> 374,40 375 307-308 D
@) [ N
Z
7 A
CH, HO
CN
1-188 N 358,33 359 264 C
)
N
~
"
HO SN
=
1-189 N 324,77 325 260 C
Ci /:>
/
v
HO SN
=




N N, NNOOw HHON 1-198 N ) 528,01 492 215-216 A

~ HOJ NON O Ow HO I
weEahBRBeD3/ 010377
vitro

| NHC MON I
273(dec.) A N HC

--N WO 2004/ 029055

-104 Ex. No. Structure Ml POBERPO3/0M0377
Wi ght (M+1) 1-199 N 436,47 437 178-179 A N
14 O MONO MOHON 1-200 N 430,85 395 286(dec.) B
HO"'N HO O %62201 N-~ 398,85 363

Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-190 N-—> 323,78 324 186-188 C
N
=
Cl N l
HO
1-191 N 334,34 335 259-262 D
O_N l >
z N
~
N
HO
1-192 N-—> 335,32 336 306 C
02N '
1-193 N—*> 317,39 318 156-160 D
' N
/
N CH3
0]




HON O HO ~N 1-202 N\ 413,87 378 285(dec.)

HONNI HCO HO N 1-203 N-'

405, 46 406 228

woR04/0d086 N N Me H HO N WO 2004/ 029055

PCT/ EP2003/ 010377

vitro

-105 Ex. No. Structure Mol
Wei ght (M+1) 1-204 N 447,50 448 262 C 0| N

B I ON

B ON

PCT/EP2003/010377
MS nmp in

~N~-H NN O HON 1-205 N 445,1653 446 246 B 0 N QANNN
1-206 N- 427,89 392 267 A HO i i HJ N N
Ex. Neo. Structure Mol MS mp in vitro
Weight | (M+1)
1-194 l\/l‘> 434,50 435 233-234 A
N
0] Z
O L)
OMe HO NN
=
1-195 l\/l"‘> 375,39 376 284-285 A
@“
2
/ 0] : N
Naf/A\ I |
e
HO ‘ NN
=
1-196 f}l"> 418,42 419 229-231 A
N
N (0] N/
‘S8 |
N/N OMe X
Z
1-197 l}l"> 454,88 419 217-218 A
N
_ HCI
N 0 N
‘af |
N/N OMe A
H HO | N
S
- N 2 492 215-216 A
1-198 /ﬁ /"> 528,01 9
N
T\/N P HCl
Y
o) OMe Ho | N
=




O HO N 1-207 N 425,92 390 259(dec.) B HC

1-208 N-~ 446,51 447 253(dec.)
wWORMW4E9053H WO 2004/ 029055 PCT/ EP2003/ 010377

No. Structure Mol MS np in vitro

N-~ 482,97 447 >260 B 91HCI NHONO Q "

~N HO N 0J
B NYCNNHOa-NO OJ

Wi ght (M+1) 1- 209

Nve H

- BROBER2003/010377

1-210 N 464,96 429 >300 A N I\i HON OHH W
2004/ 029055 PCT/ EP2003/ 010377 ~=107- Exanple 2-1:
Ex. No. Structure Mol MS mp in vitro
Weight | (M+1)
1-199 I\II—*> 436,47 437 178-179 A
N
’ —
0 MeO N
i |
MeO HO | NN
=
1-200 N 430,85 395 | 286(dec.) B
[ )
N HCl
Z
MeO N I
O
/J;; HO | NN
HO (0] =
1-201 r)1~> 398,85 363 | 273(dec.) A
N HCl
HO =
"
© HO | NN
=
1-202 413,87 378 | 285(dec.) B
1-203 405,46 406 228 B




N-(2, 3 -Dihydro imdazo [ 1,2-c] quinazo lin-

-yl)nicoti nam de
WQ@2{04/02008% hydr o- | H i mi dazol -2-yl)aniline j
N 2 H/ NH2 NH2 5 2-Am nobenzonitrile

N-\ ~NH2
(9.00 g,
(25.5 n

(1)
\

5

\ PBCHEP2003/010377

76.2 mmol ) was added at OC to et hyl enedi am ne

, 381 mmol) in small

After phosphorus pentasul fide”

P

f

00 ny,

ions with stirring.
0. 900 mol)

was added, the mixture was stirred at 100C overni ght.
After cooling to OC the reaction was diluted with
watkx No.The resul tiStguewingét e preci pi | atMol10| WS mp in vitro
collected by filtration, washed wit er di et hyl
ether, and dried under reduced pr ;‘g% %‘ﬂg' e
2- (428t di hydro-| Himi dazo,‘-’%—yl ) an| 144480 (1048 g, 842 c
yigld). 1(2) N .
2, B- Di hydr oi n-5-yl am ne
hydr obr ¢ r 2 ( NH2 N NH2 To a
suspensi@n of 2- (4, 5-di hydr i i dazol - P-yl ) aniline
(5,00 g| 31.0 nmol) in 8%% ol (60 p) af OC was
added cyanogen bronide (3.61 .1 Mol ) by | 20
portions. This mxture was stirred at roomtenperature
ovel®P?ght. After the m xtfirs was corfdeht rat%éél Lndéts B
reduced| pressyire, t ing precipitate wapg
col l ected by Jifiltr ki/o . Jhis palfe green| solid was
washed W't hiNwatNer >~ netthamdl Yand di et hyl et her
success|vely, and dried ung uced pressurel to give
2,B-di hydroi m dazo[ 1, 2- cf ui i n-5-yljam ne
hydr obr pm de (4.94 g, 60% yi el 25 WO 2004/ 0R9055
PCH-EP2DO3/010377
1-206 N 427,89 | 392 267 A
/) |
N
— HCl
l
HO l SN
&
1-207 N 42592 | 390 | 259(dec.) B
D)
N
_ HCI
v
(\N HO | XN
o ~
1-208 7-—> 446,51 | 447 | 253(dec.) B
N
N/
5 |
N HO SN0
I
o}
\) = m/[LMe




-108 (3)

N- (2, 3-Di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl ) ni coti nam
wa@leoo4mdeosN BrH OH N NH N O + p NN N NH2 ToP&I/EP2003/010377

suspensi on of

2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl am ne

hydrobrom de 5 (500 ng, 1. 87mrg)rgl) and nicotinic acid

(346 ng, 2.81 mml) in N Ndinf gl - formam de (25 m)

at room tenperature was added

benzotriazol e-1-yl -oxy-tris- pyrrolidino-phosphoni um

hex&d. Nogr ophosphat 8trgcturd6 g, 2. 81 mmovipl f ol Mswed hiyp in vitro

N, N-di i sopropyl ethylamne (130 m, |7 mgl The
m xture|/was heated at 80C for 4 h uVrvgightAi te%r)(:ool i ng

t o| AdOM(t enper at ur T;tclgg m xt ure was4&@¥énched W t h2600 B
aqueous [sat ur sol ution. | The resul ting

precipifate col fect ed e filtration, |washed with
wat er and di and dried{under reduced
pressure¢ to [

X4

N-(2,3- d’;gyc“ i m dag azolin-5-yl)ni¢coti nam
de| (450 7\i/IJ83% yi el d) || Meliti ng poi nt] 2384239C
(deconpo%' fon) Mass s k¥l 292 Ip vitro
Pl BK- (3|inhibitory activity: 8 Injvitro PlI3K-y
i nhigitory activity (A20 1HNVRABO Wiz PVBO-d6 )
d uo ] 411 (2H 421 (0°m 2 bo ~fp | A
ddd, J # 3.0, 53 7.52 (LH, dd,|J = 4.9, 7.9
Hz), 7.57 - 7 .89 (1H, d, J|= 7.9 Hz),
8.42 - 8 FNMSN dd,|J = 1.9, 4.9 Hz),
9.832 (1{ d,p=1.1Hz), s’\?. WD 2004/ 029055
PQT/ EP20034010377 HO \>

OH N

H
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-109- Exanple 2-2:
N- (2, 3-Di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl ) ni coti nam

waleoohpeoethl oride N CIH N~-NH N:. ~NH O ON O N PGI/IP2083/010377

suspensi on of

N- (2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5-yl ) ni coti nam
de (150 ng, 0.515 nmmol) in tetrahydrofuran (4 nl) at
0C was added a 4N sol ution of- %@drochlorlc acid in
1,4-dioxane (2 m, 8 nmol). The m xture was stirred at
room tenperature for 1 h, and concentrated under

re@m@wzqssure. The resulting residue 10 was
triturated with diethyl ether. The resulting
pr é&(23-Dakdrojaridezel 1, &clavdnagpliniStyhrdeqtormideashed with
ethyl ether, and dried under reduced pressure to give
N-(2 3-di hydro-
flazo 3 Nagahideaty] i nami de

hy rochPﬁ%%ﬁgth& ? ny, qua%?R%E??@%) Mel ting p0|nt
289C (deconposjgion) 15 Mass spectronetry: 29%

vitro PI /I/nhlbltoryaﬁ vity: B In yitr P3K—y
i nhi bito Cti Vi t YHNS TH ( 366z, S
4.18 - 4 Rt m, 4.54 - 4.65 (2H, ny 20
7.65 (1H, m, 7288 (1H dd, J:49 7.9 NHz 97 -
8.10 (2H, m, 8.64 (1H d, J =7.9 Hz), 8. 80 (1H, d,

J 2-Aménokeyzongriss (3902, 6,2 Jnrﬁoljl as 8ddedray 0°Q. ta3ethylepediamine

PC#%%’E%’O% ]O&%xg}})]%lzsgﬂbpo%ggﬁ&lg %ug& ﬂ %%%gép%%lguossgentasulﬁde
g ?”@) 990 nﬁhdlﬁwﬁﬂ@d&bﬁoiﬂeﬁnﬂ(tﬁfé Jrad st:frr?d )H’b/ﬁ(f(PCrEV@ﬁ'ﬁght After

qui nazol i n-5- yl]nicotinam de
4 @WH@‘F@I G°f>, dheytepctionnwves dibged sntht witkre The resulting white precipitate

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

> )

B BrH
CLY - — o
o

NH, N~ “NH

2

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
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).



CNO(N>- f,CNOE2NNXZ HrNNO2 Oj A mxture of

2,4-dinitrobenzonitrile 4.20g (21. 75muvl) and
waoreooplogdoshe 5. 7nl (66. Onmol ) i n N, N-di net hyf oP@BRPZIE3/010377

20mL was stirred at roomtenperature for 20 hours.

The reaction mxture was poured into water. The

preci pitate was coll ected 10 ang washed with water to

give the title conpound 4. ZOg‘é orange solid. Yield

74.5% (2) 2-Am no-4-(norpholin-4-yl)benzonitrile CN

CN 30- rNNO2 "CC Oj rNNH2 15 of To a cooled

mi XBur e M{2,3-Dikydrpinsidban| i e gliihydliat By DRic8gndrmide 7ol )

in cone. HCl 40nL with ice bath was added

4- (nor phol i n-4-yl)-2-nitrobenzonitrile 4.9

(16.09mmol ) and stirred at roomtenps or 2
hours. The reaction m xture was po i nto d| ['ut ed
NaCH sol uti on extracted into etl et'a The
organi c | ayer Briwashe@Hwi t h_water and br| ne,
dried ov S and the t was evapor -X\he
crude pr S'hedOWIt difkt hyl ether to

the title conﬁbunHSng as -white solid.

95. 0% WO 2004/ 029055 PCT/ EP2003/010377 - 111 (3)

[2- (4, 5-di hydro-| Hi m dazol - 2-yl)-5-(norpholin-4-yl)ph

enylJamne CNN- CC-~ & N
To a suspension of 2,3-dihydroimidazo[1,2-c]quinazolin-5-ylamine hydrobromide
(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 benzotriazole-1-yl-oxy-tris-
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
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).

Melting point: 238-239°C (decomposition)
Mass spectrometry: 292

‘In vitro PI3K-f inhibitory activity: B

In vitro PI3K-~y inhibitory activity: A

"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).



NNHHN\NHZ H OJ 2 C2 To a solution of
2-am no- 4- (nor phol i n-4-yl)benzonitrile 3.65g (18.0

wonek)p29085 5 et hyl enedi anmi ne 20niL was added phpGPEPINF010377
pent asul fide 4.00ng (0.018 muvl) and stirred at 140C
for 16 hours. After cooling to roomtenperature, the
sol vent was evaporated. The rg&% due was washed with
wat er and diethyl ether to giV he title compound
3.70g as off-white solid. Yield 83.5% 10 (4)
8- (Mor phol i n-4-yl)-2,3-di hydroi m dazo[ 1, 2- c] qui nazol i n
-SMdrobrom de NN NNH + ~-B-~ NNJ rN
N: ~NH2 QJ. BrH 15 To a_suspensi on_of
[ 25 Ribwrareidesal L Aicdatierzobnyt-yDuicotinsnpre by droshlptiiph
en- yl]am ne 3.60g (14.6mmmol) in 2-propanol 20nmL was
added cyanogen brom de 2.32g (21.9mmol) portionw se
at 0C and stirged at 100C for 2 hours. ,Q,t_lfr cool i ng
to roomtenpefature, the precipitate wis gollected

vy Ndi et hyl ether to give t|t|<?

s yellow solid. Yi 77)\A> o

/ ER2003/ 0103+F>- 112=

(3
6- (Acet am do) ni ¢ 'ni\acido O O O HO a- QI N
Me oave Hve O 7 N °" 7 N
= =

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 :
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)
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 -
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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15

20

NHZ A m xture of 6-am nonicotinic acid 5.00g
(36.5mmol ) and acetic anhydride 3.80nL (40.2mmol) in

w@gooka2gess 30l was stirred at 140C for 24 hourBCT/ER20051@10377

reaction 5 mxture was added ethyl acetate and
acidified wth diluted HJ solution to pH 2. The
organi c | ayer was washed with Y@(ﬁ)er and brine, dried
over MgSH, filtrated and the~ fvent was evapor at ed.
The resi due was washed with diisopropyl ether to give
the title conpound 1.70g as off-white solid. Yield

26%Exahiple @)3:

6- (Acet am do) - nor. phol yl) -2, 3-di hydroi m dazo
[1 szw}mmdp?ﬁz[&r(m@@m}%w& H&mdaémlxﬂaqo[lwﬁﬂqmna‘znim 5-
D co/thO ONN' N+ HO~ NONOHBr 2 NM HH
m X
8 (m)r phoI i n- 4 yl) -2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n
-5-am ne hydrobrom de 105. 7ng (0. 30mmol ),

6- (Acet dﬁ@l\dm)ahb]d:mmm)-bnﬁmb@nﬁmiﬂjﬂl@ (0. 45mmol ) 15 and
N, N- di i sopr opyl et hyl am ne O 26nm. (1.50mmol ) in

NN- di met hyl fe r'de s added CN
PyBOP( (1H 1, benzdt r| azolj- 1- yroxyJ(t r| l'idin-1-
yl')- phos) miexaf | uo hosphate

(0.45mmol ) and sti rred at OC for h urs ANy

cooling to roomtenperature, satura d HCO3 sol uti on
was added. The precipitate was coll ected and washed

Wt MRheE  ofMBihBmiabbedbditdicel QMF @i hemmh&) =48 Hl'oi/;ﬁlohne 5.7mlL
the title corrpound 41.1ng as yel 'ow solid. " Yiel

31.(65¢mmsl} iy Noiimethyppgamidmzembpesat stomest ayroomszlem@rauue for
20%5/110%%0 ﬁe ?ecggélgr? '?‘nqgt%{reov%gg ggured into water. The precipitate was collected
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

. CN
O NO; O(\N NH,

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
(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
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%.
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-113- In vitro PI3K-(3 inhibitory activity: ClIn vitro
PI3K-7 inhibitory activity: A HNVR (500M&z, DMSO d6)

wW@2003/0289538. 30 (m4H), 3.74 (s 3H), 3.86 (m 2H)PCBEBX03/610377

(m2H), 6.77 (br s 1H), 7.60 (m111), 8.07 (m 1H),
8.32 (m1H), 8.95 (br s 1H), 10.60 (s IH) Exanple
2-4:

6- ( Acet ani do) - N- [ 8- (mor phol i n= 247 -2, 3- di hydr oi mi dazo
[ 1,2-c] quinazolin-5- 10 yl]nicotinam de
hydrochloride NHC INNTIrNN-:~NH ~-NNNHO0") O
~N@® A H2ng,5-8ihytroH H-ogidazel Xyl e (roérpholin-4-yl)phenyljamine
6- (acet am do) - N-[ 8- (nor phol i n-4-yl) -2, 3-di hydr oi m dazo
[1,2-c]- quinazolin-5-yl]nicotinam de (Exanple 2-3)
20.0ng (0.046mml) in 1,4-dioxane 1.5n was ad 4N
HCl in 1,4-di 1neC. 5nL and stirred at room
tenperature f 5 49 'rﬂut es. The preci pi
col | ect ;, ed Wi € | ether to
title conp .0rfg as yel |l ow sol i g7 Yieél ¥78%H,
Mel ti ngope19nt: 237C Mass spectronetgy: 434 20 In
vitro PI3K-(3 inhibitory activity: B Th vitro PlI3K-y

P Pl RS 0

<1 q

Z.

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 residue was washed with water and diethyl ether to give the title

compound 3.70g as off-white solid. Yield 83.5%.

(4) 8-(Morpholin-4-yl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-amine
hydrobromide

N

foe oy

+ Br N
O

BrH

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%.
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20

(m1lH, 7.39 (m1H), 8.19 (mIH), 8.45 (m1H), 9.09
(br s 1H), 10.86 (s 1H) 25 WO 2004/ 029055

wEOaEP803/ 010377 -114- Exanple 2-5: N-( 8- HyPCDER2083/810377

-di hydroim dazo [ 1,2-c] quinazolin-5 -yl)nicotinam de
/ NHONNH O " - A suspension of
N-(8-nethoxy-2,3-dihydroinidazo{l,Z-c]quinazolin-5-y|)
nicotin- 5 am de (exanple 2-22} %TSOg (10. 9mmol ) and
sodium sul fide 4.25g (54.5mol) in 1-

met hyl - 2- pyrrol i di none 10n. was heated to 160C for 4
hoysy ( l6xAGtiniidoyaibtitic acinpl et e consunption of the
starting matrial). The mi xture was cooled to room
tenperature and volatile S|deproducts re evaporated.

The n1xturé3mas partitioned betme and
0. 5N NaCH on. Thepﬁg usla nutr Ilzed
10 and tM@ foTrre preci wasTcol | ec

the title co g a® ofe white solid. HYIe d

69.9% Melting point2 289C Mass spectronetry: 308 15
o ke o ey Sl 50 STEB Gt s somt.
4. Q&Jﬁﬂl}zkﬂ gﬁdu]xcs (’:mn%"%as @tlﬁ'@& dd 120PJ 78H24 1ohR) ’To) the reaction

6131 2(dd 1H J=8 Hz), 7.75(d 1H J=8
8. 41911cher Has a&ldzl)eth}& 278 {td dnd aeldiﬁdd Wit Bidyted FL, soBitidt (ts pH 2. The

[ St OB s, Vatbel i #(es am BTG iR AL MASCl, Blighied and the

ui i
g c??%’é%%%? gvaé)lg}?a%é?ﬂ E?‘HE BRI 6 2 VR AR %Qg‘&)ropyl ether to give the

title compound 1.70g as off—whlte solid. Yield 26%.

(6) 6-(Acetamido)-N-[8-(morpholin-4-y1)-2,3-dihydroimidazo[1,2-

c]quinazolin-5-yl]nicotinamide
| @ X,
XA L e,

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)
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

give the title compound 41.1mg as yellow solid. Yield 31.6%.

Melting point: 228°C
Mass spectrometry: 434
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-~ NONON _NH O _-N The suspensi on of
N- (8- Hydr oxy- 2, 3-di hydr oi m dazo[ 1, 2- ¢] qui nazol i n-5-yl)

woe@an2gess ani de (exanple 2-1) 70.0nmg (0. 23mol PCT/EP2003/010377

N- (2- bronmoet hyl ) pyrrole 47.6ng (0.27nmol ) and

pot assi um car bonate 126ng (0.91mmol) in

NN- di met hyl f ormam de 5 5nl was 1& eated in- a seal ed
tube to 120C for 3 hours. The 1’ action mxture was
concentrated and partitioned between dichl oronet hane
and water. The organic |ayer was washed with 0.1N
Na Chivinl RIi3Kef irduitatdoy betevitydd ed over Na2SO4 and t he
solvent _was evaporated to give the title conmpound
49 ToiroaR3E+ ¥ nlvitory &EVIt: AYi el d 54% 10 Mel ting

poi nt: 209C Mass spectronetry: 401 In vitro PI3K-(3
inhibitory activity: B In vitro PI3K-y inhibitory

LTI GRS U 5101y 0, 7, (R . 37

6. &B(2Y, 6.7 (braHA]), Z16P)(m THR B (11H1H);23Hk’4) (m 7H5.28.68 (HrH 1H), 10.60
J:%—If% 7.76(d 1H J=8Hz), 8.44(dd 1H J=8Hz, 2Hz),

8. h.IHJ:SHZ,-ZHz), 9.31(s 1H), 12.32(s 1H) 20 In

a simlar nmethod according-to the Exanple 2-1 to 2-6

above, the conmpounds in Exanple 2-7 to 2-368 were
syﬂﬂxh@'leéd WD 2004/ 029055 PCT/ EP2003/ 010377 - 116-

Tabl itro ruct.ure MAS C
Pl §F{ do)ﬂi[]] [gl morpho{\|o 4—y1§ hy&oMuNdazo[l 2- c]qumazohn—S-
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
40 minutes. The precipitate was collected and washed with diethyl ether to give the
title compound 17.0mg as yellow solid. Yield 78%.

Melting point: 237°C

Mass spectrometry: 434

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

A suspension of N-(8-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotin-
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
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

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
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
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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
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%.

Melting point: 209°C

Mass spectrometry: 401

In vitro PI3K-f inhibitory activity: B
In vitro PI3K—y inhibitory activity: B

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) -

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.
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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
=
N
/ > CHH
Cl
N
&k
2-86 N™  NH 40126 | 366 | 305(dec) B
N
° >
N
H




ammma N-~ Br

N 2-87 NH 370,21 372 228 B O |

I'N N Br

I~ NCH2-88 / N-NH 406,67 372, 316 B 370 O NN

w@bddd/oBr0s3 D " Z/ 411,

> N H NH3CN 2-90 N NH 305,34 306 210 A 0 N WO

2-89 N NH 445,71 288 B HOPER200£010377

2004/ 029055 PCT/ EP2003/ 010377 -136
-135-
Ex. in vitro
No. Structure MW MASS mp / °C PB3K-
gamma
N’>
Br /
N
//l\
2-87 N NH 370,21 372 228 B
o} ‘ N
=
P
Br N~ CH
4'\ 372,
2-88 N NH 406,67 316 B
370
o} | NN
=
’\; ) > CIH
Br
: N
¢|\ 411,
2-89 N NH 445,71 288 B
409
N
O
>
N
H
2-90 305,34 306 210 A
o) | SN
=




Ex. in vitro No. Structure MWMASS np / C PI 3K- anma
H3Ili ~~++ NCHZ2-91 NNH 341,80 306 >290 B Ol NN
WO2004@24685N . ~~ 2-92 N NH 380, 84 345 >290 A (Cr@d/EP2003010377
H NI HB ONCH 2-93 N NH 357,80 322 >300 BO1I ",
NI HB N~CIH O\ N 2-94 N NH 396,84 361 288 A O N>

N H

-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




WD 2004/ 029055 PCT/ EP2003/ 010377

Structure MWNMASS nmp / C i Pl 3K-
WORMNHOXDF; 35 318 196-198 B O |

353,81 318 275-277 B O1 ~N

393,84 358 298-299 B O |

ganmma

-137 Ex. No.

~Ha ID N 2-95
N ~~'"3CH N PecDEPNbBB/H10377
ti /) CIH ON 2-97 NNH

~NC NNCOCH2-98 NNH

362,.22 327 249 B N WO 2004/ 029055 PCT/ EP2003/ 010377

-138 Ex. in vitro No. Structul¥ v MASS np / C P13K-
anma N
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
/] I
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 NN




2-99 N NH 309,31 310 243 B FOI N CH | N2-100 N
NH 345,77 310 288 A F ON N~ N 2-101 N--:~NH
w@4d48%0319 >300 A FN > NH NCH N N-NHPCRERDE3/010377

384,80 349 >300 A FNO >N H W 2004/029055
PCT/ EP2003/ 010377 - 139 No. Structure MWMASS np / C

i P13K- ganma
-138 -
IF\:Iﬁ Structure MW MASS mp/°C i;;;g_o
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
=
N
[ )
N
4‘\
2-101 N NH 34834 | 349 >300 A
F
N
(0) \>
N
H
N
/) CIH
N
?k
2-102 N NH 384,80 | 349 >300 - A
F
N
(@)
»
N
H




N~ NCH 2-103 N NH 362,22 326 >280 B

N~NH 2-104 382,81 383 > 280 B d O~ ~

ad ON
NHCH3 NCH

N) N

WObDoMD290B8H 2- 105 419,27 383 > 280 A O O r N HCHBP20MB/010377
-~ CH N ~NH 2-106 401,26 365 > 280 B Cd NN H

-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
N
| > CIH
N
//k
2-105 N NH 419,27 383 > 280 A
Cl
oL
2 CH,
H
N
/ CIH
N
A
2-106 N NH 401,26 | 365 > 280 B
Cl N
0]
>
N
H




WD 2004/ 029055 PCT/ EP2003/ 010377

MN MASS mp / C TP13K-
waoe4829%58 CH3 O | | ZI

N CHN

-140 E No. Structure
amma N /) N 2-107 N NH 305, 34
[ 2-108 N NH BEWEBD03/010377

306 >290 B CH3 ON N ~NH 2-109 344,38 345 >290 A
NH NCH N/1

CH3 O N\

- 140 -

Ex.
No.

Structure

MASS

mp/°C

in vitro
PI3K-
gamma

2-107

305,34

306

244

2-108

341,80

306

>290

2-109

344,38

345

>290

2-110

l\/l‘—> CiH

I=

380,84

345

>290




2-110 N NH 380,84 345 >290 A CH3 O~ > NHW

2004/ 029055 PCT/ EP2003/ 010377 -141 Ex. No. Structure
woRobBEsHp / CiPI3K- anma N CIH 2-111 ' NNH BOBEF%03/010377

360 263 A FFF ONN~ N 2-112 N NH 398,35 399

286 AFFON F\> N H NNCOCH 2-113 N NH 434,81
399 270 A FFONF\> N H N~

- 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 N NH 321,34 322 110 A
0]
H,C~ 0 | NN
=




N 2-114 / N NH 321,34 322 110 A 0 H3C- 0 N WO

2004/ 029055 PCT/ EP2003/ 010377 -142- Ex. in vitro No.
WERoMoLwWsE MV MASS np / C P13K- anma N |~ Cl HPCMEP2003/010377

2-115 N NH 357,80 322 237(dec.) A H3C O:---1 N / N

(XI N 2-116 NH CH3 335,37 335 204-205 B H3Cl.10 O N

/1 CH N2-117 N NH 371,83 335 251(dec.) 51(dec.) A

H3C~0 O N -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




N 2-118 NN O 355,79 355 185(dec) A H3C 0 0 N WD

2004/ 029055 PCT/ EP2003/ 010377 -143 Ex. in vitro No.
w@Loorwse MV MASS nmp / C PI3K- anma N~ | N CP¢1/EPH09010377
N NH A 392,25 355 266(dec.) A H3COI 5N .5 N

CH N 2-120 Jl I,

NH 371, 83 335 220 (dec.) A O H3C- 0

N HC/ fI N N "NH 2-121 O 389, 34 389 144-145 B
H3C- ON F -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
s
H,C
N
| )
N
/)\
N NH
2-121 5 38934 | 389 144-145 B
H,C” 9 | NN
F Z
F
F
N
/)
N cl
/)\
N NH
2-122 & 373,80 | 338 285(dec.) A
H,C”~ 0 | NN
=
OH




FF NCO N'NH2-122 O 373,80 338 285(dec.) A H3C-
O f N OH WD 2004/ 029055 PCT/ EP2003/ 010377 -144 Ex. in

WO Ra0r02908H. Structure MW MASS np / C Pl 3K- amBCT/EP1003/010377

~N~ CIH 2-123 N N H 372,82 337 296 A O H3C O N NH2
NN~ N N-~NH 2-124 360,38 361 287 A . HBCON H N)
CCHN N ~NH

- 144 -
Ex. in vitro
No. Structure MW | MASS mp / °C PI3K-
gamma
N
)
N CH
A
2-123 N NH 372,82 | 337 296 A
@)
H,C™ 0 | Y
=
NH,
N
D
N
/)\
2124 N NH 360,38 361 287 A
O
N
H
N
[\ CIH
N
/)\
2-125 N NH 396,84 361 238 A
0]
N
H
N
| )
N
PR |
2-126 N NH 386,42 386 183-184 A




2-125 396,84 361 238 A H3C-0 O
386,42 386 183-184 A H3C O H3C

2-126 N NH

04/ 029055

wEOMaRPeH3/ 010377 -145 -Xx. in vit No. St rect/apmodn377
MASS np / C PI3K- amma N N CIH 2-127 N NH 422,88 386
225 (dec.) A H3COI H3C NN NDN N~ NH 2-128
440, 39 440 214 (dec.) A H3CO n- F 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” 0 | X
2 =
H,C~ N7 N
N
[ )
N
/)\
N NH
2-128 o 440,39 440 214 (dec.) A
H,C” o | XX
F N
N N
F
F
N’>
I CiH
N
/)\
N NH
2-129 S 476,85 440 226 (dec.) A
H,C~ o | X
= ~
N N
F
F
N \ F
/ HO F
N . F
)\ o
2-130 N NH 405,34 292 237-239 A
o) | SN
=




2-129 |
NNFF NHOFF
W@ 040820892 237-239 A O |
PCT/ EP2003/ 010377
MASS np / C Pl 3K-

| \ N)1)<F

-146 EX. in vitro

No. Structure MWV

NN N'NH 476,85 440 226 (dec.) A 3 Hc O F
/ 0 2-130 / N NH
N WO 2004/ 029055

PCT/EP2003/010377

amma N N 2-131 N NH CH3 305, 34 306

193 - 194 B O~NCIH ~X) N
- 146 -
Ex. in vitro
No. Structure MW MASS mp/°C PIBK-
i 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
=




2-132 / / N NH CH3 341,80 306 277 (dec.) BON -~ N

2-133 / / N NH NH2 306, 33 306 215(dec.) B OIl ~N N)
WOR004/0290384 N'NH Cl 325,76 326 198 199 A 0 NeGNDEP2003/010377
2004/ 029055 PCT/ EP2003/ 010377 -147 EX. in vitr No.
Structure MWMASS np / C PI3K- amma N CIH N 2-135 /
N NH O 362,22 326 340 (dec:) B ONN~ N 14 2-136
N N H 305,34 305 194-195 B o 1WIN H3C /
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
/’> CIH
N
/)\
2-135 N NH ¢l 362,22 | 326 340 (dec) B
o) | SN
=
N
[ )
N
4'\
2-136 N NH 305,34 305 194-195 B
o) | NN
e N7
N—"
[
N cl
| P
2-137 N NH 341,80 | 305 | 291 (dec) B
o) | SN
HG™ N
N
/)
N
N/)\NH
2-138 307,31 307 273(dec) A
o) l NN
=
OH




(xk N O 2-137 N NH 341,80 305 291 (dec.) B O N H3C
N N NH 2-138 307,31 307 273(dec.) A O N OH WO

wQo4A2B8D55 PCT/ EP2003/ 010377 -148 Ex. in viPCDEPN03/010377

Structure MWVMASS np / CPI3K- amma N CIH N NH 2-139
343,78 307 296-297 A OIl--NOH N N NH 2-140 321, 34
321 219 (dec.) B ONH3CO N CIH N NNH

- 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”




2-141 357,80 321 272(dec.) B O ~N H3C-0 WD

2004/ 029055 PCT/ EP2003/ 010377 -149 Ex. vitr No.
w@koorwse MV MASS np / C i PI3K- amma N N\ NeCT/EP4R010377

335,32 336 358-359 B Ol NOOH NN N ~NH 2-143 o

N 384,42 385 265-269 A | / HNC~-CH3 S OO N3 N

N ' NH 2-144 306,33 307 263-266 A O ~N NH2

- 149 -
Ex. ) in vitroe
No. Structure MW MASS mp /°C PI3K-
gamma
N—\
B
N
%l\
N NH
2-142 335,32 336 358-359 B
o) | SN
=
o) OH
N
[
N
)\
N NH
2-143 o) l N 384,42 385 265-269 A
=
HN__ __CH,
/S\\
d o
N
/)
N
)\
N NH
2-144 306,33 307 263-266 A
o) | SN
Z
NH,




WD 2004/ 029055 PCT/ EP2003/ 010377 -150 EX. in vitro
No. Structure MWMASS nmp / C P13K- amma N F F N OH

W6 2a0Xjobdss O 2- 145 420, 35 307 229(dec.) B O N MNHREPN0NM10377
: "N H2-146 Ol N 361,41 362 219(dec.) B N H3CCH3 N
~ N~NH 2-147 305,34 306 195 - 196 A O~ ~N/ CH3 WO
2004/ 029055 PCT/ EP2003/010377 -151 EX. in vitro No.
Structure MWMASS np / C Pl 3K-18mm

Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N F
l ,> i OH
N F
4l\ o
N NH
2-145 420,35 307 229(dec.) B
o} | SN
=
NH

N NH
2-146 o l SN 361,41 | 362 219(dec.) B
=
N
N
7N
H,C” CH,
N
[\
N
/)\
2-147 N NH 305,34 | 306 195 - 196 A
o | NN
=




CIH N 2-148 N NH 341,80 306 310 (dec.) A N CH3 ci1T

k 'NH 2-149 306,33 307 > 300 A Ol ~N NH2 EfLN CIH
WQ20302945NH 342, 79 307 290 (dec.) A O ~N NHCT/EP100%/010377

N 2-151 N NH 348,37 349. 320 (dec.)- A 0

1111TL.J.L.CHNOH 3 W 2004/ 029055 PCT/ EP2003/ 010377

-152 Ex. in vitro No. Structure MWMASS mp | C PI 3K-

amma N CIH N 2-152 N NH 384; 831 349 312 (dec.) A

Ex. —
No. Structure MW MASS mp / °C III:I‘:I;I;-O

gamma
N
) om

N

N NH 341,80 306 310 (dec.) A

2-148

2-149 N NH 306,33 307 >300 A

2-150 N NH 342,79 | 307 290 (dec.) A

2-151 348,37 349 . 320 (dec.)- A




ONON)~HCH3 N \ N 2-153 320,36 320 196-197 B O

"a" NNCH3 H N CH N-NH 2-154 356,82 320 300(dec.) B
w@2qo4od08§ CH3 H N3 CIH a | ~ N 2-155 / N NHPGBEPRE3/010377

326 324 (dec.) B O N C WD 2004/ 029055

PCT/ EP2003/ 010377 -153 Ex. in vitro No. Structure MN

MASS mp / C pl3K- amma N CIH N -~~

- 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
0 l NN 0
= /”\
N™ “cH,
N
D)
N
%k :
2-153 N NH 320,36 320 196-197 B
o} | NN
= CH
N/ 3
H
N
(Y
N CH
A
2-154 N INH 356,82 320 300(dec.) B
o) | AN
A CH
N/ 3
H
N
l CIHH
N
//l\
2-155 N NH 362,22 326 324 (dec.) B
o) | NN
/
Cl




2-156 N NH d 376,25 340 287 (dec.) B ONCH3 | N/
N~NH 2- 157 CH3 320,36 321 146-148 B O ( ~NNH2 NCH
WO 200020358 N ' NH CH 3 356, 82 321 289(dec.) B pC/EPbiR010377
I N / NNNH 2-159 320,36 320 246-247 B O ~N NH2
CH3 WO 2004/ 029055 PCT/ EP2003/ 010377 -154 EX. in
vitro No. Structure MWMASS np / C PI3K- amma N

-153 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma .
N
/ ’> CIH
_ N
/)\
2156 N NH  Ci 376,25 | 340 287 (dec.) B
o) | NN
=
CH,
N
[ )
N
)\
2-157 N NH  CH, 32036 | 321 146-148 B
o) | NN
=
NH,
N
/ > CIH
N
)\
2-158 N NH  CH, 356,82 | 321 289(dec.) B
o} | SN
= ,
NH,
-N
)
N
A
N NH
2-159 32036 | 320 246-247 B
0~ | NN
/
NH,
CH,




ClH N N NH 2-160 O 356,82 320 311(dec.) B | ~N NH2

CH3 NN CIH NNH 2-161 370,84 334 298(dec.) B O N H3C
WORER4/0e435 NI HON-F /'.) N)r k F 2-162 N NeCTIEP2003/010377

419,37 306 191(dec.) B O\ NH2 F N F cf)HON1fJ<F O

2-163 N NH 419, 37 306 232(dec.) B O 1 NH2 WO

2004/ 029055 PCT/ EP2003/ 010377

-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,




-155 Ex. invitro No. Structure MWMASS nmp / C P13K-
amma N C N 2-164 N NH 461,40 348 247(dec.) A OI /N
WOR00B02905N  2- 165 N-N H 328, 76 292 291 (dec.) BCT/€P1003/MN0377
/ N 2-166 / ~NH 444,38 331 221(dec.) (dec.) A O( ~N
NCIH N''NH 2-167 380,84 345 333(dec.) B ONN CH3

WO 2004/ 029055 PCT/ EP2003/ 010377 -156 Ex . in vitro
No. Structure MWMASS np / C PlI3K-
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,




amma N~ F N CIH 2-168 N ~NH 329, 36 330 160(dec.) B
-cc \>N H NCH 2-169 I/ N NH 365,83 330 295(dec.)
c~i ~N H 2-170 344,38 345 2FGF/RFH0B010377

W@B200M4629085 N- )

O N NP/ HBC NNCIH - G:I1I'1TL)N~NH 2-171 380, 84 345
328(dec.) B ON
- 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




Np/ N H3C WD 2004/ 029055 PCT/ EP2003/ 010377
No. Structure MWMASS nmp / C i Pl 3K-

vitr

-157 Ex.
amma N N

wWQ24A2945NH 331, 34 332 >300 A QAJ"( NN N H PCTEPR03/MN0377

/[ N'" "NH 2-173 367,80 332 287(dec.) A. ON4 N NH N

2-174 N NH 356, 39 356 296(dec.) B OHIC NN NOCH

- 157 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
. gamma
N
)
N
/)\
2172 N NH 33134 | 332 >300 A
AN N
(0) I \>
=
N
N H
N
[ ) CH
N
/)\
2173 N NH 367,80 | 332 | 287(dec) A
—N
0] I \>
Pz
N
N"H
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




N 2-175 N NH 392, 85 356 270(dec.)

2004/ 029055 PCT/ EP2003/ 010377

w®krorwse MV MASS np |
2-176 446,82 410 248-249 B FNN FF NNI

C P13K-

-158 Ex. i
amma N Cl

B OH3

N N WO
\Y

tr
N'PC
I

No

2-177 N H 342,36 342 275(dec.) B ONNN 2-178 "NH

™MEP2003/010377
InjL

296,35 297 187 - 188 B OS NCH 2-179 N NH 332,81
297 310 (dec.) A -158 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
I >
N CIH
N¢'\NH
2-176 446,82 | 410 248-249 B
l XY
~ /
N N
F
2-177 342,36 | 342 275(dec.) B
2178 N/)\NH 296,35 | 297 187 - 188 B
o S
|/
N-':
l ClH
N
4'\ '
2-179 N NH 332,81 297 310 (dec.)- A
o S
|/




O S WO 2004/ 029055 PCT/ EP2003/ 010377 -159 EX. in

vitro No. Structure MWNMASS np / C P13K- amma N~ |
wOR@4AAO5SN -1 N H 330,80 330 198-199 B O X S 1P¢T/EEL003610377

CH N ~NH 2-181 367,26 330 298(dec.) B OS1I / d

NN~ NCHZ2-182 N NH 346,84 310 >250 B O S H3C NN

2-183 N NH 296, 35 297 167 (dec.) B

-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




0 S WO 2004/ 029055 PCT/ EP2003/ 010377 - 160 EX. in

vitro No. Structure MWNMASS np | C P13K- amma N
W@hod4/0MN52- 184 N "Nl ) 332,81 297 297 (dec.) BCT/©P03/010377

NN~ N 2-185 N ~NH 280,29 280 217-218 B OO N CCH

N 2-186 N NH CH 331,76 295 285(dec.) B 3 ONO NN

CIH N 2-187 N NH CH3 345,79 309 280-281 B

- 160 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
B
CHH
N :
)\
2-184 N NH 332,81 297 297 (dec.) B
@) =
S
_—
B
N
/)\ '
2-185 N NH 280,29 280 217-218 B

/)\
2-186 331,76 | 295 285(dec.) B

2-187 N" NH  cH, 34579 | 300 | 280281 B




O N O H3C WO 2004/ 029055 PCT/ EP2003/ 010377 -161 Ex.
invitro No. Structure MWMASS np / C PI3K- anma C N
w@hdd4M29088 333, 80 298 306(dec.) B N NH O i SIPCNMER2003/010377

2-189 N' 'NH 325,39 326 243 (dec.) B OS/~-CH3 N

H3C - ~N CIH 2-190 N NH 361,86 326 289-290 A O S |
/~-CH3 N }
- 161 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
//> CIH
N
2-188 N)\NH 333,80 298 306(dec.) B
0 /N
()
N
)
N
/)\
2-189 N NH 325,39 326 243 (dec.) B
S
0 | )—oH,
N
H,C
[
N CIH
4'\
2-190 N NH 361,86 326 289 - 290 A
S
e
N
H,C
N
[ )
N
%k
2-191 N NH 322,37 322 207-208 . B
" Y o,
HSC\/N\N




H3C N 2-191 / N NH 322,37 322 207-208 B CH3
H3CQ\! N N WO 2004/ 029055 PCT/ EP2003/ 010377 -162- EX.

WO poogioeg06s No. Structure MV MASS np / C Pl 3K- BOTYEP20MB/010377
ClH | 2-192 N H 358,83 322 271-272 B O ~ CH3
H3C-,-/NIN ¢cO 2-193 - ~NH 280,29 281 265 (dec.) B O
.51 1 N N HNCH N-NH 2-194 316,75 281 309 - 310

B- O NN -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
/




H N CH2-195 HO N NH 343,78 308 270-274(dec:) B O

~N WD 2004/ 029055 PCT/ EP2003/ 010377 -163 Ex. in vitro
wdeoo4Begoett ure MW IMASS nmp / C Pl 3K- N gamma | PET/EPIOD3A010377

2-196 O N NH 436,90 401 239 B Ol ~N N N HO-~

2-197 O N NH 351, 37 352 210-215(dec.) B O N N Noni

ClH HO 2-198 O N~NH 387,83 352 249(dec.) B O~N N N

2-199 HO-~O/ N' 'NH 365, 39 36663127 AON NCH

Ex. in vitro
No. Structure MW MASS mp/°C PB3K-
gamma

2-196 \/\ 43690 | 401 239 B

O
C;

N
) .
N
HO. &k
| 2-197 ~"o N~ “NH 351,37 | 352 |[210215(dec)| B

(o) | SN
=
N .
/)
N CIH
HO /)\
2-198 ~"0 N~ NH 387,83 | 352 249(dec.) B
o) ! SN |
=

2-199 o/\/\om 36539 | 366 127 A

@ )
2200 HO™ "o /k 401,86 366 243(dec.) B

O
CﬁL




N 2- 200 HO-~~O N~NH 401, 86 366 243(dec.) B O N WD

2004/ 029055 PCT/ EP2003/ 010377
woO/RoMbBEsHp / C Pl 3K-

-164 Ex. No. Structure
anmma N N 2-201 HO'~O~-~Pr1TNEP20bBA10377

395,42 396 181 B ON N CH NN 2-202 HO ~-~O-~O N
'*NH 431, 88 396 229(dec.) B O N N
2 - 2030 NNH 401,81 366 231(dec.) B OON N N

I~ CH NHOT,,~

2-204 H O/ NLNH 406, 40 407 26%64£269(dec.) B ~-ON
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
2-201 Ho/\/o\/\om 39542 | 396 181 B
)\Q
2.202 | HO" O i :/k 431,88 | 396 229(dec.) B
@
l CIH
N
HO
2-203 \I(\o 401,81 | 366 231(dec.) B
o)
=
}
/
2204 | /Y\o N 40640 | 407 |265-269(dec)| B
»O )\O
o
_
N
[
O(/\l )N\ CIH
N _
2-205 ~"o N 45694 | 421 |243-247(dec)| B
@




ON O NN CH 2-205 N' NH 456,94 421 243-247(dec.) B
0 N WD 2004/ 029055 PCT/ EP2003/ 010377 -165 Ex. in

WO Ra0R0290BH. Structure MW MASS np 1 C P13K- amBCT/EP20BB/010377
H2ZN I / % 2-206 ~O N NH 364,37 365 296 B 0 0 --N NN
O- 2-207 y O N NH 434,46 435 232-236(dec.) B OO0 I
--N NO~ NCH2-208 v NO N~NH 470,92 435 227 B 0 O

N N - 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

%\CN

\




NCIH O 2-209 N /noo N 'NH 530,98 495 247 A 0O N N--
HON 2-210 N ~NH 307,31 308 >300 B 0 -,~ NWO
wQo4A02B8D55 PCT/ EP2003/ 010377 -166 Ex. in viPCDEPN03/010377

Structure MVMASS np / C PI3BK- amma N HO CIH N
2-211 N NH 343,78 308 >300 AN N~ HO\ I N / N-NH
2-212 346,35 347 296(dec.) B Ol \ N/ N H
- 166 -
Ex. : in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N-"j
HO [ CH
N
/)\
2-211 N NH 343,78 308 >300 A
o) | SN
=
N’>
HO [
N
/)\
N NH
2212 346,35 347 296(dec) |~ B
N
’ >
N
H
B
CN\/O N
4'\
2213 N NH 346,35 347 209 B
o) | SN
2
N
[ )
N
?’\
2-214 N NH 290,33 291 [201-203(dec.) c
o)




ND CNO' \ N 2-213 / N NH 346,35 347 209 B ONI1 \ N

2-214 / |/ N NH 290, 33 291 201-203(dec.) C O WO
wQoeo29sH55 PCT/ EP2003/ 010377 -167 Ex. in vi P€DEPN03/010377

Structure MWMASS np / CPI3K- amma N) FF NHOF

0 2-215 N NH 404,35 291 238-242 B Ol ~ 14- N 2-216 N

N H 304,35 305 201-203 D OCH3 NF )r)<F N HO
-167 -
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
. gamma
N
/’> HO j F
N F
2-215 404,35 291 238-242 B
N
[ )
N
/
2-216 ;\©/ 304,35 305 201-203 D
N’:
F
/ HO i
N F
/* o)
2-217 ;\©/ 418,38 305 239-241 B
N
[ )
N
/ .
2-218 )\@\ 304,35 305 185-186 ) D




F 0 2-217 NN H 418,38 305 239-241 B OCH3 N 2-218

N' ' NH 304,35 305 185-186 D O ( ~ CH3 WO 2004/ 029055
wEOMaRPeD3/ 010377 -168 EX. in vitro No. Strect/EPBIMW3ITT

MASS np / C PI3K- anma cO N NH 2-219 O CH 318,38 319

246-248 D 3 CH3 N | N / / NNH 2-220 CH 348, 41 349

216-218 D 3 AO-ICH3 CH3 'Nl CIH

- 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
CH,




N NH 2-221 CH 384,87 349 288 (dec.) D 3 | O'ICH3
CH3 WD 2004/ 029055 PCT/ EP2003/ 010377 -169 EX. in
WO Ra0R02908H. Structure MW MASS np / C Pl 3K- amBCT/EP20bBA010377

N 2-222 CH3 363,38 364 277 (dec.) D Ol ~ N2 CH3 N
\' NCH N NH 2-223 CH3 399,84 364 313 (dec.) D O~ \
N2 CH3 -~ N 2-224 N NH F 308, 32 309 202-204 C
- 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
8)
. NO, ,
CH,
N
[
N CHH
/)\
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
F




ON 2-225 ~NH 308,32 309 210-212 D O F WO

2004/ 029055 PCT/ EP2003/ 010377 -170- Ex. in vitro No.
w@Loorwse MV MASS np / C PI3K- anma N~ F F  PCHEP2003/010377

2-226 NN H O 438,80 325 221-224 D ON3 N 2-227 N

NH 324,77 325 196-197 DA NFF NHOI F O 2-228

N N H 438,80 325 233-235 C O

- 170 -
Ex. P
No. Structure MW MASS mp /°C I;Iw;xlt;—o
gamma
N
/ F
HO F
N F
/)\ 9)
2226 N~ NH Cl 43880 | 325 | 221224 D

2-227 N NH 324,77 325 196-197 D

2-228 N NH 438,80 325 233-235 C

2-229 N NH 324,77 325 226-228 D




NN~ N 2-229 N NH 324,77 325 226-228 D O |
2004/ 029055 PCT/ EP2003/ 010377
wEkoorwse MV MASS np / C P13K-

-171 Ex.

2-230 N N H 438,80 325 243-245 D OOC
2-231 359,22 358 268-269 D d O N~
2-232 NN H O 320,35 321 185-187 D O|

- 171

invitro
amma N F F  Ne&EN063/610377
NN N
/1
\' N

a wo

No.

"NH
~CH3

Ex.
No.

Structure

MASS

mp/°C

in vitro
PI3K-
gamma

2-230

\Z

2w
RS

N N ©

F

F .

438,80

325

243-245

2-231

P
P

"o
g

H
Cl
NH
Cl
Cl

359,22

358

268-269

2-232

320,35

321

185-187

2-233

320,35

321

202-204




2-233 / N NH 320,35 321 202-204 D 0 ~CH3 WO

2004/ 029055 PCT/ EP2003/ 010377
wEoorwse MV MASS np / C PI3K vitro

-172 Ex.

i n No.

anma N PEI/EP200B/010377
HOF 0 2-234 N NH 434,38 321 209-211 C Of-,
2-235 N NH 320,35 321 300 (dec.) D O( ~ / O CH3
1L Il ziii.-L 2-236 N NH 362,44 363 >410 D C

CH3 N

CHsCH3 OCHs NCH /CH3 -237N-NH O 2-237 386, 84
351 259 (dec.) D
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
) F
N Ho\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
0]
CH
o~ ¢
N
[
N
A
2-236 N NH 362,44 363 >410 D
o) GHy_ch,
0~ CH,
N
[ )
N CH
/)\ CH
N~ NH o7 @
2-237 386,84 351 259 (dec.) D
0

CH,




Q0 |

invitro

CH3 WO 2004/ 029055 PCT/ EP2003/ 010377
No. Structure MWMASS nmp / C pl3K-

-173 Ex.
amma N

WOaokto290B88H N 2- 238 O 386,84 351 274 (dec.) B BECT1ZEB2008010377
CH3 Ns ~NH 2-239 350,38 351 330 (dec.)
clJN) CH N NH 2-240 416,87 381 291 (dec.) D 1011, O

O CH3 H3C

| CH3 O HC EO CH3 3 N~
-173 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
[ )
N CH
/)\
N NH
2-238 386,84 351 274 (dec.) B
O\
O CH,
7
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
@) 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”™




N N-NH 2-241 p 364,41 365 248 (dec.) D O CH3 CH3

H3C WD 2004/ 029055 PCT/ EP2003/ 010377 -174 EX. No.
WSRo4o2052 MV MASS np / C 3pl 3K- amma N~ Cl H POU/EPR003/010377

2-242 O 400,87 365 321 (dec.) D O\ "CH3 / CH3

H3C1~0 N 2-243 N NH 336,42 337 169-170 D O\ Si-CH3

N~ N Cl H 2-244 N5~NH 372,88 337 292 (dec.) D 0 1\ /

SICH3 N -174 -
Ex. o in vitro
No. Structure MW MASS mp/°C PI3K-

gamma

I\;} CIH

2-242 o .| 400,87 365 321 (dec.) D
0 ~CH,
CH,

2-243 N NH 336,42 337 169-170 D

O)\©\
CH
s 3

2-244 N NH 372,88 337 292 (dec.) D
O)\@\
CH
S/ ’3
N
)
N
N NH
2-245 368,42 369 278 (dec.) D
o .
o}
Y
S .




N 'NH 2-245 368,42 369 278 (dec.)
2004/ 029055 PCT/ EP2003/ 010377
w@Ekoorwse MV MASS nmp / C Pl 3K-

404, 88 369 320 (dec.) D O\
2-247 369,40 370 278 (dec.) C 0 So ONH NN CH
N5-NH 2248 405,87 370 308 (dec.) C O

Ex.
No.

-175 Ex.

amma N Cl H N'POHER2083/610377
~O S'CH3 NN LNLNH

D O/O0O0 S\CH3 W
in vitro No.

Structure

MASS mp /°C

in vitro
PI3K-

2-246

404,88 369 320 (dec.)

gamma

1 2-247

369,40 370 278 (dec.)

2-248

40587 | 370 308 (dec.)

2-249

403,85 403 240 (dec.)




~O p S\NH2 NN NH O 2-249 403,85 403 240 (dec.) D
O 0 S\NH2 WD 2004/ 029055 PCT/ EP2003/ 010377 -176 Ex.

WO poogioeg06s No. Structure MV MASS np / C Pl 3K- BOTYEP20MB/010377
CIH1 / N-NH O 2-250 440,31 403 300 (dec.) D 0/ O
0 NH2.

FINHOF ril< F 2-251 NNNH NO 2 0 449, 35 336
198-200 D O/ N 2-252 N5~NH 335,32 334 265-267 D
-176 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamima
N
[ )
N CIH
%k
N NH Cl
2-250 440,31 403 300 (dec.) D
0)
//O
/N
o’ 'NH,
N
[ ) r F
N Ho\”)<F
//k o)
2-251 N NH NO2 449,35 336 198-200 D
ae
N
)
A
=
2-252 N NH 335,32 334 265-267
O)\©/N02
N .
/ ’> " F
N How)<F
/)\ 's)
2-253 N NH 44935 336 238-239
O)\©/N02




ONR N FF NHO F 2-253 N NH O 449, 35 336 238-239
D O\ NO2 WO 2004/ 029055 PCT/ EP2003/010377 -177 EX.

WO poogioeq06s No. Structure MW MASS np / C P13K- BOTYEP20MB/010377
2-254 N ~NH 335,32 334 279=281 D ONX®2 NFF N
HO -k F 2-255 N NH O 449,35 336 .265 (dec.) D O N2
NFF NHOI F2-256NNH04%§/)736 316 248-250 D O |
\ - -

Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
N
[
N

_
2-254 N NH 335,32 334 279:281 D
O)\@\
NO

N F
l’l\?> How/k:i
PN

2-255 N NH 44935 336 265(dec) | D
O)\@\
NO,
N
F
/ ’—> o F
N F
/)\ 0
2-256 N~ TNH 42936 | 316 248-250 - D

L
CN

Z

\

F
I’> HO F
N F
1 2-257 419,37 306 175 (dec.) D

=Z
2\)

2-258 H 333,40 334 188-190 D

Z—0
/ ®




I / CN N~ F
175 (dec.) D ON 2-258 N NH i

INHO ~F F 2-257 NiNH NH2 O 419, 37 306
H3 333,40 334 188-190

wW®2000/020068343 WO 2004/ 029055 PCT/ EP2003/ 010377 PAT8PEN3/010377

invitro
ClH 2-259 N~NH |

No. Structure MWMASS nmp / C PI 3K-
CH3 369, 86 334 266 (dec.) D O NNI

amma N N

CH3 N FF NHOF NNH O 2-260 447,42 334 240 (dec.)

D Ol \ N CH3 -178 -
Ex. P
No. Structure MW MASS mp /°C l;I‘;Itz_o
gamma
N
/)
N CIH
/)\
2-259 N~ NH CHa 369,86 | 334 266 (dec.) D
N
O;\©/ \CHs
N""/\
F
/ HO F
/’\L "
/
N~ “NH ©
2-260 44742 | 334 240 (dec.) D
o)
CH
I?/ 3
CH,
N
B
N
?I\
N~ “NH
2-261 o )\©\ 38848 | 389 218-222 D
N/\l
Lo
“CH,
N
F
@E&} HO\n)<F
A '
=
2-262 N N ° 461,40 | 348 253(dec.) D
g N\H/CH3
(o}
N
d
N
-
N/kNH
2-263 34738 | 348 208-210 D
o
|
CH,




CH3 . N~ N N ~NH 2-261 O 388,48 389 218-222 D N

NNl CH3 NF)(F | NNHO F 2-262 N'-NH 0 461, 40
wa4@4ax®¢slec.) D H OLATCH / O NIN NH 2PCBRP2003/010377

347,38 348 208-210 D O/ O N CH3 WO 2004/ 029055

PCT/ EP2003/ 010377 -179 Ex. in vitro No. Structure MN

MASS nmp / C PI 3K- amma

-179 -
Ex. invit
No. Structure MW MASS mp/°C III;I‘:;] Ig)
gamma
N—'/\
d
N cH
P
o
2264 383,84 | 348 | 304 (dec) D
o)
| o
CH,

' o
2-265 N~ NH Y 40546 | 406 | 280 (dec. D

2-266 355,40 356 218-220 D
O

h}} CH

2-267 )\@\ 391,86 | 356 309 (dec.) D
o)




N

NNCH N 'NH 2-264 383,84 348 304 (dec.) D O N~~O
CH3 N~ CH3 H3C . N/ OO2-265 N NH LJy 405, 46
wdo@428053 dec.) D O NH N NANH 2-266 355, 40 3BGI/EP2003/010377
218-220 D QN o NNCH N-NH 2-267 391,86 356 309
(dec.) D O NN WD 2004/ 029055 PCT/ EP2003/ 010377 -180
Ex. in vitro
- 180 -

Ex. o in vitro
No. Structure MW MASS mp /°C PI3K-

gamma

2268 35639 | 357 | 267 (dec) D
o)
NN

2-269 392,85 | 357 324(dec.) D
o)
N
N
2-270 356,39 357 209-211 D
o)
_N

2-271 392,85 357 319 (dec.) D
o)
N/N




No. Structure MNWMASS mp / C Pl 3K-
2-268 356,39 357 267 (dec.) D O/ N N N CH N5~NH

wQ 20892982, 85 357 324(dec.)
356,39 357 209-211 D ONON NNNCH N

392,85 357 319 (dec.) D ON v WO 2004/ 029055
PCT/ EP2003/ 010377 - 181 Ex. in vitro

amma N ~ N NH

"NH 2-271

D ON L)N N N-NeCT/EPD68010377

- 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
4 /
N
2-274 434 .46 435 289 (dec.) D
)\?)ko/\CHa
/\CH3
N
/
0O
2-275 /\ 470,92 435 282 D
/\




No. Structure MWMASS np / C PI3K- amma N1 N 2-272 /

/ N NH O 348,36 349 224-226 D OO CH3 NN 5~NH
WQ20482848, 36 349 253-255 D O O ~CH3 0O N N peI/EP2BB/@Q0377

2-274 O O CH3 434,46 435 289 (dec.) D OO -CH3 N-- N

CIH N "NH O 2-275 O O CH3 470,92 435 282 D OO

~~CH3 WD 2004/ 029055 PCT/ EP2003/010377 -182 EX. in

vitro No. Structure MWV MASS r’rﬂS?’C Pl 3K- amma

No. Structure MW | MASS | mp/°C | oo
gamma
N
[ )
N
/)\
2-276 N NH 291,31 292 204 - 205 c
N
O I AN
_
N"/\
F
I HO i
N F
/J\ (0]
2-277 N NH 405,34 292 206 (dec.) C
N
O I N
_
D
N
/)\
2-278 N NH 291,31 292 224 -225 c
o) l IS
~N
N"":
F
l HO F
N F
/)\ 0]
2-279 N NH . 405,34 292 2310(dec.) C
0) | X
=N




N 2-276 N NH 291, 31 292 204 -

~~F 0 2-277 N N H 405, 34 292 206 (dec.) C Ol
225 C O N--

WQ@2@7029450\ H 291, 31 292 224 -
2-279 N N H 0 405, 34 292 2310(dec.) C 0 WO

2004/ 029055 PCT/ EP2003/ 010377
Structure MWMASS np / C PI 3K-  amma
359, 31 360 219 - - 183 -

220 D

206 C NO NFF NHO

-183 Ex'

invitro

~ N

No.

I N N~- NH 2-280

F  PCTEEP1603/610377

Ex.

in vitro

No. Structure MW MASS mp /°C PI3K-
gamma
N
/
N
?k
N NH
2-280 359,31 360 219 -220 D
0 | NN
= F
F
N
)
N CHH
?l\
N NH A
2-281 395,77 360 >250 C
o) | NN
p
F
N 4
/)
N
?k
N NH
2-282 334,38 335 249 (dec.) D
o) | NN
= ~CH,




Ol ~-NF F FND NNCH N NH 2-281 395,77 360 >
250 C Ol ~NF F ~N N 'NH 2-282 O 334,38 335 249

W@ d@a/029085 | ~N NI -1 CH3 CH3 WO 2004/ 029055  PCT/EP2003/010377
PCT/ EP2003/ 010377 -184 Ex. in vitro No. Structure MW
MASS np / C PI3K- anmma N CIH ~NH 2-283 370, 84 335
311 (dec.) C Ol ~NNCH3  your_

Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma

2-283 370,84 | 335 311 (dec.) C

2-284 N NH OH 343,78 308 346 (dec.) D

2285 N NH o7 32134 | 322 | 198-199 c
o | N
/
N
/)
N
/)\ ~CH,
2-286 N NH O 351,37 352 244 -245 - D
o) ' NN
= ~CH,




CH3 N CIH 2-284 N NH OH 343,78 308 346 (dec.) D ON
N / / i-CH3 2-285 N NH O 321,34 322 198 -199 C Ol

wo-bboMo029055 G H3 2-286 N N H O 351, 37 352 244 -PCHEP2008010377

O1-N/ O-CH3 WD 2004/ 029055 PCT/ EP2003/ 010377 - 185-
Ex. in vitro No. Structure MWMASS np / C PI 3K- anma
NNCH 2CH3 2-287 N NH O 387,83 352 210 (dec.) C O

N- GCH3 N1 N 2-288 N5~NH SI8feH3 337,41 338 233
-234 D

Ex.

No. Structure MW MASS mp / °C igl‘;ilté_o
gamma
N
[ )
N CIH
/)\ ~CH,
2287 N NH O 387,83 352 210 (dec.) C
= o _CH,
P
' N
4'\ ~CH,
2-288 N NH S 337,41 338 233 -234 D
o) | NN
/
N
B
N CIH
/)\ ~CH,
2-289 N NH S 373,87 338 298 - 299 C
o) | NN
=
N
[
2-290 B

PR

N
N NH Gl 339,79 340 213 -214
o)\é\j\ .
=
CH,




N NNCH2-289 NNH S, CFi 3 373,87 338 298-299 C O (

~N N 2-290 N5~NH C 339, 79 340 213 -

214 B O N CH3

wOER»2005029055 PCT/ EP2003/ 010377 -186 EX. i nP@I/EPIN03/010377
No. Structure MWMASS np / CPI3K amma N N |
2-291 / N ; NH 325,76 326 246 - 247 B N C N N
2-292 / N NH 292,30 293 267 - 268 C O,-~-NNIl-- N)
F N HO - 186 -
Ex. in vitro
No. Structure MW MASS mp / °C PI3K-
gamma
N
[ )
N
=
2-291 N NH 325,76 326 246 - 247 B
0 | NN
= Cl
N
(D
N
%k
2-292 N NH 292,30 293 267 - 268 C
O)\”/%N
i
N
D e ke
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,




-F 0 2-293 N NH 406, 33 293 234 (dec.) C Ol ~N NJ
cO 2-294 N NH 306, 33 307 257 (dec.) C ONN/ CH3 WO
wQ 40299055 PCT/ EP2003/ 010377 -187 EX. in viPCDEPN03/010377
Structure MWMASS np / C P13K- amma N -~ FF NHO -~
F 2-295 N'NH 0 420,35 307 231 (dec.) C O! N N, ~CH3
NN 2-296 N, "NH 293,33 294 128187129 C H3
Ex. in vitro
No. ‘ Structure MwW MASS mp /°C PI3K-
gamma
) F
N Ho\n/kF
4’\ 0
2-295 N NH 420,35 307 231 (dec.) C
20
N A
= CH,
N
[ )
N
%k
2296 | - N NH CH 293,33 294 128 - 129 c
N
0] \ N/
N
/)
. N CH
2-297 N//!\NH 329,79 | 294 264 (dec.) o}
o
o N
| /
N
[ )
N
2208 | N)\NH 28029 | 281 | 350 (dec) C
@) \ O/




ONNMN-~ | NCH2-297 N\NH CH 329,79 294 264 (dec.) C
"' 30N N2-298 N "Ny..~ 280,29 281 350 (dec.) C O
WO 2000029821/ 029055 PCT/ EP2003/ 010377
Structure MWMASS np / C P13K- amma N CIH 2-299 N "NH
316,75 281 311 (dec.) C OOFF HON- 2-300 IL NHO

-188 i n vPCT/@P20b®010377

394,31 281 230-232 B O O X NNy2g8301 Ni "N ...l 330,80
331 198 (dec.) D IS/ O N NN
N);. Structure MW MASS mp/°C I;I‘;It;-o
gamma
N
[ )
N CHH
2-299 N)\NH 316,75 281 311 (dec.) C
@) \ O/
N
) e
HO
S
2-300 N NH o 30431 | 281 | 230-232 B
2-301 330,80 | 331 198 (dec.) D
2-302 31038 | 311 192-193 C




2-302 N "Nl | 310,38 311 192-193 C O Ss / CH3 WO
2004/ 029055 PCT/ EP2003/ 010377 -189 Ex. in vitro No.

w@Loorwse MV MASS np / C PI3K- anma N 2- 303 MA/BEDNB®10377

342 286 - 287 D N ONO2 NN CH 2-304 (- “NH 377, 81
342 300 (dec.) D SO1/ N® NN 'NH 2-305 341, 35
342 269 - 270 D O~ SN®R -~ CH IN; NH H 2-306
377,81 342 296 (dec.). D

Ex.

in vitro

2-306 377,81 342 296 (dec.).
o) =
S
——

No. Structure MW MASS mp /°C PI3K-
gamma
N
[ )
N
2-303 NANH 341,35 342 286 - 287 D
S
O)\@fNoz
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
4'\
N NH o




O ~ S NO2 WO 2004/ 029055 PCT/ EP2003/ 010377 -190 Ex.

No. Structure MWMASS np / CiPI3K- amma N) 41 N
wWQ@230/02905N NH 298, 33 299 219 (dec.) C '~'~ N PC/EP2083/010377

N CIH 2-308 N NH 380,84 345 344 (dec.) B ON\ -CH3

NH N / NNH2-309 NF 440,43 441 250-253 D F / N

FHC/-CH3 N-FF NHO  _1g0.
Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
I\
N
)\
2307 N NH 29833 | 299 | 219 (dec) c
N
0] NS
| 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
2300 N E 44043 | 441 250-253 D
N F
.
H,C ®
) e
N Ho\”)<
?k O
2310 N™  'NH 44536 | 332 | 252 (dec) B
O N\\
/N




| F 0 2-310 N-NH 445,36 332 252 (dec.)

H WO 2004/ 029055 PCT/ EP2003/ 010377
wO004B908Et ure MV MASS np / C P13K-

\ N 2-312 ~NH 34740 348 303-305 D S N NN
~NH 383,86 348 314 (dec.) C Sq9;.-

-191

B OI
Ex. i

NN N

n vitro

amma N N pPo/EPIbBB/010377
2-311 373,42 374 202-203 D CNNN H3C/\-CH

N |

3
H 2-313

Ex.
No.

Structure

MASS

mp/°C

in vitro
PI3K-
gamma

2-311

373,42

374

202-203

2-312

347,40

348

303-305

2-313

383,86

348

314 (dec.)

2-314

343,39

344

259-260




,> NN F NN-NH 2-314 C H3 343, 39 344 259 -

0-~I N WO 2004/ 029055 PCT/ EP2003/ 010377

w&Ekoorwse MV MASS nmp / C i pl3K~
"NH 2- 315 343,39 344 288 -

amma N~ |
280 D ON CH3 NN 2-316

260 D
-192- Ex. No.
PCT/EP2D3/010377

N NH 341,38 342 263 -264 D o N CN CH 2-317 N NH
377,84 342 319 (dec.) B N _jgy.

Ex. o in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
B
N
N
2-315 343,39 344 288 - 289 D
3
I
N
/
2-316 N )\CD 341,38 342 263 - 264 D
)
N CiH
/
2-317 N )YD 377,84 342 319 (dec.) B
e
N
| //k |
2318 )ﬁ) 37784 | 342 | 316 (dec) D




ZI 3 NCIH 377,84 342 316 (dec.)

WD 2004/ 029055 PCT/ EP2003/ 010377
WOe0o4Begoett ure MW MASS nmp / C PI 3K-
261 D N. Ns

" NH 374, 43 375 260 -
N NH 410, 89 375 310 (dec.) D
374, 43 375 281 (dec.)
N NH 410, 89 375 335 (dec.) D
167 -168 D

D N-~~

D 2-318 NNHNI O
-193 -x. in vitro

anma N ~NeCPEB193/010377
[ 7~ N CH 2-320

N NS (X N2-321 N NH

- t\V /NS NCH2-322

(5 N N 2-323 334,38 335

Nﬁ. Structure Mw MASS mp /°C I;I‘;Itz_o
gamma
N
/)
N
A
2-319 N NH 374,43 375 260 - 261 b
0) N =
| 7\ 7
S
N
B
N CHH
)\
2-320 N NH 410,89 375 310 (dec.) D
N —N
e\
S
N
)
N
Y |
2321 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)




N NH CH3 WD 2004/ 029055 PCT/ EP2003/ 010377 -194 Ex. in
vitro No. Structure MWMASS np / C PI3K- amma N~ 'N
wQ282429055- 310,38 311 122 - 123 D N NH S N 2rGREPN0OMH0377
320,35 321 149 -150 D OOl / N 2-326 228,26 229 189

D NNHOCH3 N~ 2-327 242,28 243 anorphous D Ni -
NH ~CH3 O 2-328 256,31 257 1239322 D N NH O% ~ CH 3

Ex. in vitro
No. Structure MW MASS mp/°C PI3K-
gamma
[ >
N
2-324 /)\ 310,38 311 122 -123 D
N NH $

S

\Z

»
¢

‘| 2-325 N NH 320,35 321 149 - 150 D

N
2-326 /)\ 228,26 229 189 D
N NH ‘
0~ “CH,
N
[ )
N
2-327 )\ 242,28 243 amorphous D
N NH

2-328 /* 256,31 257 121-122 D




WD 2004/ 029055 PCT/ EP2003/ 010377 -195 EX. in vitro

No. Structure MWMASS nmp / C PI3K- amma -~ N 2-329
WQZ@3#82902Y1 154 (dec.) D N NH CH3 O CH3 N ~ PCT/RPR88010377

N "NH 256,31 257 104-105 D OCH3 CH3 : N 2-331 N

"NH 270,34 271 135-136 D CH3 OCH3 CH3 N~ NN

2-332 N "NH 331,59 331 194 (deqgy.C Cd OC

Ex. in vitro
No. Structure MwW MASS mp/°C PI3K-
gamma
B
N
2-329 /)\ 270,34 271 154 (dec.) D
N NH CH

2-330 256,31 257 104-105

N NH D
2-331 270,34 271 135-136 D
2-332 N NH 331,59 331 194 (dec.) C




a WD 2004/ 029055 PCT/ EP2003/010377 -196 Ex. in vitro
No. Structure MWMASS np / C PI3K- anma -~ NN 2-333

WO 204402832, 23 333 210-211 D NFF OF F F MNFEPN03/010377
2-334 NV\NH 254,29 255 164 - 165 D N) N 2-335 N NH
296,38 297 170-172 D ON N OOCH 2-336 NNHY 3
) <397, 48 398 anor phous D CH3 -%601'8 WD 2004/ 029055
PCT/ EP2003/ 010377

Ex. in vitro
No. Structure MW MASS mp /°C PIBK-
gamma
[
N
/)\
2-333 N NH F 332,23 333 210-211 D
F
O F
F
‘ F
B
N
- %l\ -
2-334 N NH 254,29 255 164 - 165 D
. O)\v
B
N
/)\
2-335 N NH 296,38 297 170-172 D
O)\O
N
[\
N
)\ Ox O« _CH,
2336 N~ NH Y \'< 39748 | 398 | amorphous D
CH,
N CH,
O .




-197 Ex. invitro No. Structure MWVMASS nmp / C PI 3K-
amma i~ N 2-337 N~ NHO O 431,50 432 119 -120 D NN

WO bbo422838 N~NH O CH3 CH3 397,48 398 147 - 148rCr/€rosN10377
CH3 N3 N 2-339 ~NH 297,36 298 179-180 D ONH N3
IN N5~NH 2-340 397,48 398 anorphous D 0 O CH3 U
CH3 WD 2004/ 029055 PCT/ EP2003/ ?%937 -198 Ex.

Structure MVNMASS np / Cin vi ganmma
Ex. in vitro
No. Structure Mw MASS mp/°C PI3K-
gamma
N
/
N
2337 N NHOYO 431,50 | 432 119 - 120 D
N
O

2-338 N NH 397,48 398 147 - 148 D

N
&k .
2-339 N NH 297,36 298 179- 180 D
O
NH
N
Y
N
/)\
’ N NH
2-340 397,48 398 amorphous D




N N N5~NH / 2-341 431,50 432 111-112 D

~ 2-342 O NNH 350, 38 351 anorphous C CH3 Q

Ny O OH3 N
H3 XN |

wObdo4P2943 288, 31 289 240-241 D O N NH CH3 O EHBEP1483/010377
IN 2-344 '1 302,34 303 224-225 D ON'
CH3 H3 N H3C'IN N 2-345 ~NH 334,38 335 269 C

NH CH3 O%

- 198 -
Ex. in vitro
No. Structure MW MASS mp /°C PI3K-
gamma
N
[ )
N
P
2-341 43150 | 432 111-112 D
o)
N\H/O
(o]
CH N
|3 [ )
0)
N
~
2-342 ? N NH 350,38 351 amorphous C
CH
3 O)\@
CH N
[ | >
0
N
2-343 . ék 288,31 289 240-241 D
? N NH
o CH3
CH N
| ° | >
0]
N
2-344 )\ 302,34 303 224-225 D
' (l) N NH
3 0O 3
H, N
! B
H,c” N
%'\
2-345 N NH 334,38 335 269 C
o) | SN
=




0 N WO 2004/ 029055 PCT/ EP2003/ 010377 -199 EX. in
vitro No. Structure MWNMASS np / CPI3K- amma C 1 H3
WOR0HBES N 2- 346 N~NH 339,42 340 272 D O O NeCTEP2003/010377

I NN 2-347 N~NH 376,42 377 244 D NON N, N 2-348
N NH 381,46 382 124 D OS N N 2-349 F 364,35 365 226
B F'YaNNdFg 01~
-199 -
Ex. in vitro
No. Structure MwW MASS mp/°C PI3K-
G N gamma
N P
H,C” N
2-346 N)\NH 33942 | 340 272 D
0 S
|/
o/\l N
(A [
N
2-347 NANH 376,42 | 377 244 D
o) | NN
=

2-348 %k ' 381,46 382 124 D

F /)\
2-349 364,35 365 226




WD 2004/ 029055 PCT/ EP2003/ 010377

Structure MWMASS m/ Cvitro

-200- No. Ex.

No P Pl 3K- amm

"N -3

WO 2004/@24652- 350 N NH 400,81 365 292 C F F S ECT/EP2008010377

NN 2-351 N~ "NL. |

Br /1

2-353 C

~N H 325,76 326 254
PCT/ EP2003/ 010377

375,25 376 232 D O S -51~01X
NN CIH 2-352 / N H 411,71 376 275 C OS N~ N
—BZOON— WD 2004/ 029055

N7)

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 / >
N
2-351 N)\NH 37525 | 376 232 D
o S
|/
N"‘>
Br [
)N\ CIH
2-352 N/ NH 411,71 376 275 C
o S
| /
N
/
N
/)\
2-353 Cl N NH 325,76 326 254 B
o) SN




-201 Ex.
amma N 2-354 Cl / NH 330,80 331 228 C OS N ~
330,80 331 174 C O S N~ d NN RI'HEP2085610377
367,26 331 276 B OO NS N 2-357 NNH

325,76 326 243 C 0 N WO 2004/ 029055 PCT/ EP2003/ 010377

wWQ@288/629088 . . |
Ni  \ NLI

invitro

No. Structure MNWMASS mp / C Pl 3K-
C NN

-202 EX. in vitro No. Structur281MNMASSrrp/ C P13K-

anma

Ex.

Structure

MASS

in vitro

No. mp /°C PI3K-
gamma
N
[ )
N
2354 ) N/)\NH 330,80 | 331 228 c
0 S
|/
N
Ci / >
N
2-355 NANH 330,80 331 174 C
o S
|/
N
Cl I >
/’I\'\ CIH
2-356 N/ NH 367,26 331 276 B
o S
|/
Cl N
/)
N
/k
2-357 N NH 325,76 326 243 C
o} NN




Cl NN 2-358 141, P, " "NH 330,80 331 233 D S O

-:11YU d N~ NCIH 2-359 N NH 367,26 331 227 C OS
WOR00F/029052- 360 N NH 309, 31 310 242 C O N N ~ PEI/ENR003/010377

2-361 N "NH 314,34 214 315 C O S WO 2004/ 029055

PCT/ EP2003/ 010377 -203 Ex. in vitro No. Structure MN

MASS nmp / C PI 3K- amma NFO?%2/>HO :

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
|/




OF F 2-362 N NH O 450,34 336 224 C O N CH3 Chiral
N NCHZ2-363/ N NH 341,80 306 204(dec.) D O ~N H3C
w@hionaboosN CH3 N CIH 2-364 383, 88 348 230- 240PCr/ER2oNIA010377

Ol N

O NHa NN 2-365 CIH 370,80 335 274(dec.) D
NNHOTr"",~ N W 2004/ 029055 PCT/ EP2003/ 010377
Ex. in vitro

-203 -

-204

Ex.
No.

Structure

MASS

mp /°C

in vitro
PI3K-
gamma

2-362

O,N

450,34

336

224

2-363

Chiral

341,80

306

204(dec.)

2-364

383,88

348

230-240

2-365

370,80

335

274(dec.)




No. Structure MWMASS np / C P13K- amma N Chiral , CH
N3 _~ClH 2-366 N %N H 341,80 306 270(dec.) D O

w0 Dbo/02945N N NH HCl 2- 367 428,88 398 273-274 ApCTIEER20MB/010377
OH NN MON' '"NH HC 2-368 Ow 403,83 368 240(dec.)
A O N OH WO 2004/ 029055 PCT/ EP2003/ 010377 - 205-
Example 3-1: (2)-2-1m dazo[
1, 2-c] qui nazolin-5-yl-1-(2-thi %%/1 ) et henol (1)
2-(IHImdazol-2-yl)aniline 5 "1 3 N 311. j N

Nﬁ. Structure MW MASS mp/°C lll;l‘glté_o
gamma
71 Chiral
N CH,
' /k CIH
7
2-366 N NH 341,80 306 270(dec.) D
0 l NN
=
N
/)
By
=
(\N N NH HCI
2-367 \) 428,88 398 273-274 A
o) 0 | NN ‘ :
S
OH
N
[ )
N
4‘\
MeO N NH HCI
2-368 403,83 368 240(dec.
OMe (dec.) A
o} | NN
/
OH




NH2 A m xture of
2-(4,5-di hydro-1Himdazol -2-yl)aniline hydrobrom de
W@ 34029955 0. 207 mmol ) and manganese di oxi de (RTODEPDH3/010377
1.96 mol) in N,N -dinmeth- 10 yl propyl enurea (2.0 nlL)
was heated at 150. (bath tenp.). After 1 hour, the
reaction mxture was cool ed _tég) room tenperature,
poured into a solution of hydr >§y‘| am ne hydrochl ori de
(0.5 g) in water (50 nL), and the resulting m xture
was extracted wwth ethyl acetate. The separated
' r was washed with brine, dried over

| um sul fate nc rat under
%:fhn@n%‘&’gfcgqm lhﬁ‘%?ﬁ]gl 1@31? n\ﬂgs triturated
with isopropylether, and the precinpi tate was renoved
by filtration. The filtrate was concentrated under
r ety c ed244f Hdsudazol-2iydaniiwer esi due was purified by
preparative thin | ayer chromatography (silica-gel,
ethyl acetate as the eluent) to give

2-(1H i mdazol -2-yl)aniline (20 nyg, 61%yielN 20(2)
@panoate CH3 CH
pensi on_ of _

Et hyl 3-oxo-3-(2-thienyl
.S O OK OD XS Tg~a SMSJ

2-t hi ophenecar box aci dH(6 187,
tetra- hydrofurane JQ m ) at 5. was\addkd

1, 1' - Car bonyl di i mi dazol &H,8. 61 g, WD 2004/ 0¥dp55

PCT/ EP2003/ 010377 -206 53.09 mmol ) by portions. The
m.xt ure vvas allowed to warmto roomtenperature and

o e e e R L
Na bl hﬁﬁélg harr 'n%gﬁﬂesg6dﬂ)x1&1 5?7 rmg,l h, %ﬂ%ﬁﬁi}t %ﬁe' NR"-dimeth-

- et hoxy oxopr opanoate (12.
t eYlpHip}’d;hn@anr(arﬁ)anLBOIaﬂhy:ated\ﬁt £50. (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 |
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).

(2)  Ethyl 3-0x0-3-(2-thienyl)propanoate

CH

OH ) ’ ?
o)
o) \.S/ )\/U\

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,



10

15

20

25

5 being stirred at 50. for 2 hours and at room
tenperature overnight, the reaction mxture was

w@oarmebossit 0 wat er and then extracted w t h et hp€T/EP2003/010377

acetate. The extract was washed with brine, dried

over magnesium sulfate, filtered, and concentrated

under reduced pressure. The residue was purified by

col utm chr omat ogr aphy on siliggéfgel (et hyl acetate/

hexane, 15/85) to give ethyl

3-0x0-3-(2-thienyl)propanocate 10 - (7.83 g, 78%

yi £8.09 masoly bygidrivensoiThe th}ure was allowed to warm to room temperature,

(Z) -1 m dazo[ 1, 2- CJ U|nazol|n 5-yl-1- (2 t hi.enyl ) et hen
eNSLIETRG VRS Pon &d for Lheyry pregy tign pixgure Wag\added into a

m@#éﬁlﬁﬁnﬁ@ 3Rl 2Bl 080 Bul o BBttasiom 3

0. aaommlo)xopjwmodt@ (eesg 7985 agasll nﬁrmfﬁhydfoaﬁ@ne (ﬁ@ ndl). After
in toluene (30 M) was heated at refl ux

f oIaeIQg AP 250 ot Sl #gdtab TPeBnioMPRERETA! Afcanight dhe Teaction

Na Che rcnnguiSI ong ﬂg@(sjwzﬁoereeshmo ad ﬁ] ﬁlrfle?li}graac%t%te The extract

exivas GERedVintith By |drﬁ:@%ﬁr&na@é§mﬁpsﬁfdté afilterd@Sand concenirated
washed with brine, dried over nagne3|un13ulfate

f i pder geducad dresswive chee sesiditeywate putifefibp opimas shromatography on

Th fied I

o PiEER L R R hepBE /s Eniar e SPF TiB s B fhepbp@opanoate
(7.8 g migdazRid, a3 a ]?/ellow oil.

c] qui nazol i n-5-y (2-thienyl)ethenol (37.0 ng, 33%

ye| I d) as a yel I ow powder. Melting point: 128C 25

V|t {/%'@66’3@’82‘34 b &71{:%256%%‘%3’%‘4&8 togryl n

V|tro PI3K—7|nh|b|tory activity: D 1H NWR (300 MHz,
CDC13): d 6.11 (1H, s), 7.16 (1H, dd, J = 3.8, 4.9
Hz), 7.34 - CH

e
N 0 HO S
» |/

A mixture of 2-(1H-imidazol-2-yl)aniline (60.0 mg, 0.38 mmol), ethyl3-oxo-3-(2-

I—

thienyl)propanoate (74.7 mg, 0.38 mmol) and p-tolenesulfonicacid monohydrate
(3671 mg, 0.19 mmol) in toluene (30 ml) was heated at reflux for 2 hours. After
cooling to room temperature, the reaction mixture was poured into aqueous saturate
NaHCO; solution, and the resulting mj)dure was 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 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

Mass spectrometry: 294

In vitrq PI3K-P inhibitory activity:



10

15

20

25

7.41 (2H, m), 7.53 - 7.60 (3H, ), 7.64 (1H, d, J =
1.7 Hz), 7.73 (1H, dd, J = 1.1, 3.8 5 Hz), 8.34 (1H,

wa@ldgo4d29059. 9, 7.8 Hz), 14.70 (1H, bs). Exanpl ePGFEP2003/010377

(2)-2-1mdazo[ 1, 2-c] qui nazol i n-5-yl -1-(2-thi enyl) et hen
ol hydrochloride "IX31 1 NNCH NN SSHO/ HO
10 To a solution of

(2)-2-imdazo[ 1, 2- c] qui nazol i n- 287 y1-1-(2-thienyl)ethen
ol (0.06 g, 0.07 mml) in chloroform (1.0 m) was
added a 4N solution of HO in 1,4-dioxane (0.5 nm).
Thdnmiitxe BIK-pashibiidrybetivitg: Th et hyl et her, and the
resulting precipitate was 15 collected by filtration,
washed with ethyl ether, and dried under reduced

pr @ssNRR

(Z)ﬁ; |mg1azo C CB? n%gollll I S%7I7-116 ﬁlf‘t‘?ﬂ gnyl3) e freh2), 7.34 -
ol Mldmi‘,hﬂl)oﬂﬁde 7(6D (GH @), 7H4aMHal] ML), 7aszi7YX§ %de, J=1.1,3.8
sol | %ﬁl o n(g 80 int: 263C ( deco%osn tion) Ss

spé&r% (1. dpd7 0-% %3 Hed AR bonhi bltory

activity: In vitro PISBK-y inhibitory activity: D

1H NWVR (300 MHz, DMSO-d6): S 6.79 (1H, s), 7.28 (1H,

dd Exhompld3® 4.9 Hz), 7.45 25 (1H t, J = 7.0 Hz),

7.66 - 7.77 (2H,_m, 782S1H d, 1.7), 7.91 (1H, dd,

J £Z)I2-i.m1cylzg 2~ c]qulnazohn— -yl-1 (2—thleny1)ethenol hydrochloride
Hz),8.17(1H, dd, J=1. 1, 3. 8Hz) , 8. 30( 1H, dd, J=1. 0,
8.0Hz),8.62(1H,d,J=1.7 Hz), 14.36 (1H, br). WO

2004/ 029055 P P2003/ 010377 -2 Exan'pl e .4-1
N-Im dazo - 8] qui nazol i n- -yI ti nam de

oy %oy

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
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)
Mass spectrometry: 294

In vitro PI3K-B inhibitory activity:

In vitro PI3K-~y inhibitory activity: D

"H-NMR (300 MHz, DMSO-d6): 5 6.79 (1H, 5), 7.28 (1H, dd, T = 3.8, 4.9 Hz), 7.45
(1H, t, T =7.0 Hz), 7.66 - 7.77 (2H, m), 7.82 (1H, d, 1.7), 7.91 (1H, dd, T = 1.1, 5.0

Hz), 8.17 (1H, dd,J = 1138Hz)830(1Hde 1.0,8.0Hz), 8.62 (1H, d,J = 17
Hz), 14.36 (1H, br).
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5 (1) I'mdazo[1, 2-c] qui nazolin-5-amne Br N + ~N

C(NH2 HN N'"NH2 2 To a solution of
wWQ@2¢odR908% dazol - 2-yl )aniline (0.06 g. 0.38 mMmoDPQT/EP2003/010377

nmet hanol (3 m) 10 was added cyanogen brom de (0.05 g,

0.45 mmol ). The resulting m xture was stirred at room

tenperature overnight. The reag ion m xture was poured

into water, and the resulting éﬁécipitate was

collected by filtration, washed with acetone, and

dried under reduced pressure to give

i m dazo[ 1, 2- c] qui nazol i n-5-am ne hydr obrom de (0.06 g,

61 _% ), as a white solid. 15 (2)

N-@Epégiggi;z c] qui nazolin-5-ylnicotinamde NOHj N
N d Pl NS, a mxture of

| mj]\{zliz}!}zIi FZO%’ ﬁla]ﬁll na%@% Oglgnmﬁgdehydr obrom de (93 ny,

O 35 mml) and nicotinic acid (124 ng, 1.01 nmol) and
roomtenpera- ture was added

ben@z)ot rMW@JLZ'?]HUW1W5§HWroI i di no- phosphoni um

hexaf | uoro- phosphate (525 ng, 1.01 nmol) foll owed by

N, N-di i sopropyl ethyl am ne (0.264 m, 1.51 nmmol), and

t he n1xture tirred at 80 . for 6 hour s¢—Af t er
cooling .to r@omMO 2004B0D29055 PCT/ EP2003//01)377
-209 te ur the regcti er—ext U vaS pwured into

aqueous he at dd NaHCO3N sol uti on.
preC|p|tate Wiz col l ected by filtration, wWdshédHmith
acetone, and dried under reduced pressure to give

N-i m dazo[ 1, 2-c] qui nazol i n-5- ylnicotinam de (40 ny,

39%o% Sfont 2(1Mithfa28!3-Pyaniline (0.06 g. 0.38 mmol) in methanol (3 mi)
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.

(2)  N-Imidazo[1,2-c]quinazolin-5-yInicotinamide

P 2 Iy
N+ 4 NN [::j:%\N
NANH %\Q N/*NH
o)

[N
=

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



10

15

20

25

5 Melting point: 223-224 C (deconposition) Mass
spectronetry: 290 In vitro PI3K-(3 inhibitory

wa@eauwedoys I n vitro PI3K y inhibitory activitpCcT/€r2008010377

"H NVR (300 MHz, DMSO-d6): d 7.53 - 7.62 (3 H, m),

7.70 (1H, t, f = 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, 328%-5 4.7 Hz), 9.49

(1H, s), 13.49 (1H, br). 15 Exanple 4-2

N- I xni dazo[ 1, 2- c] qui nazol i n-5-yl ni coti nam de

q_)édgmgil’ritgtr?,gﬁle Meactioh Ghidturdl Wit NofireiHint® dqubb®s 'sambhtd NaHCO;
of NolWoBa Ade resulting nresipiista wascgllegied dui filiratide, Wathedyyith acetone,
0. Mpfeh | (2 ) was _added .a.4N . .
soﬂaé‘fli on f%if ‘%@fpfﬁ'é‘i‘%@dipg%gﬁl‘g (5 s8¥F) .ﬁ‘f’??édazﬂilx%'ﬁlqélmazolln-5-

wasyhgeswiRitida {4 se, yigdusedviRiemidr €. The resul ting
solid was collected by filtration, washed with

tetrahydrofurane and dried under reduced pressure to
gi N-mdd [, 2, ui nazolin-5-yl ni coti nam de
hygﬁ%}gﬂg BP]ing‘?a?A#%é’,c ac%ﬁq}ﬂ}‘?sétf as a 25 white solid.
VOMER4HERRRryPE9¢0 EP2003/ 010377  -210 Mel ting point:
228 C (deconposition) Mass spectronmetry: 290 In vitro

Pl IKv{t® PI3KI-Biinlobyoryactivity:y:  In vitro Pl3K-y
' fﬂl Q{t}ool;I%Ka—l% }nlh\llll)l’tcoyry ac(:%ivity: C

'H-NMR (300 MHz, DMSO-d6): d 7.53 - 7.62 (3 H , m), 7.70 (1H, t, J = 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 =
7.72Hz), 8.81 (1H, dd, J = 1.5, 4.7 Hz), 9.49 (1H, s), 13.49 (1H, br).

Example 4-2
N-Imidazo[1,2-c]quinazolin-5-ylnicotinamide hydrochloride

N N

B \
so e e

N/*NH N/*NH o

= =

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
white solid.
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5 ' H NMR (300 MHz, DMBO-d6): 8 7.60 (2H, br), 7.65
(1H, t, J = 7.5 Hz), 7.82 (iH, dd, J = 7.3, 8.1 Hz),

wQ@2®2/0¢955 s), 8.02 (1H, dd, J = 5.5, 7.9 Hz), PGr/6HB2003/010377

(1H, d, J =8.3 Hz), 8.73 (1H, s), 9.02 (1H, dd, J =
1.3, 5.3 Hz), 9.07 (1H, d, J = 7.53 Hz), 9.67 (1H, s)
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5Y - Yz z\ 3 ZNY 11z Z-~2Z~ %x O-R

wherein X represents CRSR6 or NH;, 10 Y1 represents
WERB4029085 Chemi cal bond between Y2=" Y3 repr eSPOL/EPA03/010377

singl e bond or double bond, wth the proviso that

when theY2_Y3 represents a double bond, 15 Y2 and Y3

i ndependently represent CR4 or N, and when Y2=--Y3

represents a single bond, Y2 adAlP ¥3 independently

represent CR3R4 or NR4; Z1, Z2, Z3 and Z4

I ndependent |y represent cH , CR2 or N, 20 Rl

r epr@semisharr Vi, Oitied NWH,y HR@VKNY Brovweh REUBStshbdI€Bt fhibitor of

sel ect ed fron1R11 C3 8. cycl oal kyl optionally having

1 to 3 Phewhrtiddmosite T lsmae@l H%mtholmo&:ﬁ -fheayk4fil-1-benzopyran-
ol koxy arsinc o100 Badt. Ehty 198 26075 8 r0, o

hal ogen, 25 ClL 6 aI koxy optionally substituted by

car boxy, aryl, heteroaryl, Cl_6 al koxyaryl, aryl oxy,
het er oaryl oxy or one or nore hal ogen, or WO

2004/ 029055 PCT/ EP2003/ 010377 -215
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a 3 to 15 nenbered nono- or bi-cyclic heterocyclic

ring that

is saturated or unsaturated, optionally

whaniooist o 3 substituents selected from RlL RCT/@PZH03/010377
contains 1 to 3 heteroatons selected fromthe group
consisting of N, O and S, 5 wherein R 1 represents
hal ogen,
(Cl_6al kyl )am no, N-(hydr oxyClQ]b‘%ﬂ kyl ) am no,

nitro, hydroxy, cyano,. carboxy, am no, N

N, N-di (Cl_6al k- yl)am no, N-(Cl_6acyl)am no,
N-(formyl)-N-(Cl_6al kyl )am no, N 10

(CCIeaIMS8nesul f onyl ) am no,

N- (car boxyCl. 6al kyl ) - N- (C1. 6al kyl ) am no,

N- (Cl _6al koxycabonyl )am no, N-[NN-di (Cl1_6al kyl )am no

meffy- yhe ] : ' -6al_ky, ' . .
(cﬁ_)em Ry Wﬁ%ﬁgﬁ@?@% g‘?&%}ﬁﬁf’ﬁ%% ?@fﬂ@l& @ 18 fpgmeric. or
C2. 6al keteydojsamenio forayionagalt feensdf; N-

(CL. 6al kyl ) am nocar bonyl ,

NN- di (C1_6al kyl ) am nocar bonyl, C3_8cyclo 15 al kyl,

Cl1 6 alkylthio, Cl1_6al kanqﬂu‘onyl , sul fanmoyl

Cl_6al koxy- carbonyl,. NY;
noi ety is optionall y?havi

sel ect ed.

said ar

yl

rylgm no wherein said aryl
g 1Yfo 3 sub- stituents
aryN” Cl_6al kyl ) am no wherein

from R1@Y,

noi ety ll,s 9tion lly having 1 to 3
substituents sel eZ\% , 20 aryl

Cl1_6al koxycar bonyl

erein saifd aryl noiety is

optionally having 1 to 3 su%\ityents sel ected from

R101, Cl1_6al kyl optionally QibstRtuted by mono-, di-
al ogen, amino, N (Cl_6alkyl)am no or

Ehewsy

or tri-
N, N:di (

kyl)am no, 25 O _6al koxy optionally

substituted by nono-, di- or tri- halogen, N
(C1_6al kyl ) sul fonam de, or N-(aryl)sul fonam de, or a
5 to 7 Menmbereptessats GRIREdr NBk; unsaturated ring having

1to 3

Yl

represents CR? or N;

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

Rl

with the proviso that when theY>==Y? represents a double bond,

Y? and Y independently represent CR* or N, and

when Y*=—Y3 represents a single bond, Y? and Y> independently
represent CR’R* or NR*;

'ZI, 72,7? and Z* independently represent CH , CR? or N;

represents aryl optionally having 1 to 3 substituents selected from R'?,
Cs.5 cycloalkyl optionally having 1 to 3 substituents selected from R'!,
Ci¢ alkyl optionally substituted by aryl, heteroaryl, Cy.¢ alkoxyaryl,
aryloxy, heteroaryloxy or one or more halogen,

Ci.¢ alkoxy optionally substituted by carboxy, aryl, heteroaryl, C;.¢
alkoxyaryl, aryloxy, heteroaryloxy or one or more halogen,

or
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30 heteroatons selected fromthe group consisting of
O, Sand N, and optionally having 1 to 3 substituents

waedogorwas from Rl ol WD 2004/ 029055 PCT/ EP2003/ pADB8F2003/010377

-216- wherein R101 represents hal ogen, carboxy, am no,
N-(Cl-6 al kyl)am no, N, N- di(Cl-6alkyl)am no,

am nocar bonyl, N-(Cl-6al kyl )am no- 5 car bonyl,

N, N- di (Cl1- 6al kyI ) am nocar bonyr %yri dyl, Ci1-6 al kyl
optionally substituted by cyano or nono- di- or tri-

hal ogen, and 10 Cl-6al koxy optionally substituted by

cyano, carboxy3 tanhanerhber€iménal kxybj—aydlicoheterocyclic ring that is

N, N-di (Cl1-6al kyl ) am no, am nocar bonl){ N- .
( C1- 6al kyl ) afftaEéed q;dwgturated optionally having 1 to 3 substituents selected

N, N- di (Cl 6a m _nac l, or [ t
hal ogen: % é{gr e%gn?g&%}% rloé%y?’ hh%P@a'tomg sele?tred frdmn the group
cyano, ani n0coﬁé1a(tﬁ§-<ﬁa41 Ky bh@Bi no,

N, N-di (G - 6al kyl ) am no, N-(hydroxyCl- 6al kyl ) am no,

N-(hy- droxyCl_6al kyl) N (C1-6al kyl)anino, Cl1_6

acyl oxy, am n%C r? acyl oxy, C2-6al kenyl, aryl, 20 a

5-7 nmember ed "Saturat ed or unsat ur at ed het er ocyclic

ring having R't gepresehst Eﬁl@gérp nEitr6 Chedibey E¥06) hoxy, amino, N-
group consisting O, S and N, and optionally

. substituted KG-éiarsminoc - &N deywxyCmsalkylammy N Y-di(Cr.ealk-

o 00 T AR SR Db, RN ctypamine, v
(ClL- 6al kyl) caChomnasilRmyl)heRY) N-(@%Mclq&ﬂ&l)@hmh-aancyl)mnmo
car boxy, Cl-6al koxycarbonyl, am nocar oNy )
N- ( CL- 6al ky| Maffreexperbpnylemino, ~di(Cy.calkyl)amino meth
N, N-di (C1_6al h(e\ﬁl ianﬂ}lonoN mcﬁ(?h(cl sa]]%ammo (C1-galkyl)methylene]amino,
N-[N,N-di(C;.¢alkyl)amino C,ealkenyl]lamino, aminocarbonyl, N-
(Ci.alkyl)aminocarbonyl, N,N-di(C;-salkyl)aminocarbonyl, Cs.scyclo-
alkyl, Ci¢ alkylthio, C,.salkanesulfonyl, sulfamoyl, C;alkoxy-
carbonyl,
N-arylamino wherein said aryl moiety is optionally having 1 to 3 sub-
stituents sclected from R N-(aryl C,-¢alkyl)amino wherein said aryl
moiety is optionally having 1 to 3 substituents selected from R',
aryl Cy.¢alkoxycarbonyl wherein said aryl moiety is optionally having
1to 3 substituents selected from R!?,

Ci-galkyl optionally substituted by mono-, di- or tri- halogen, amino,
N-(C;-salkyl)amino or N,N-di(C;_salkyl)amino,

Ci.salkoxy optionally substituted by mono-, di- or tri- halogen, N-
(Ci-alkyl)sulfonamide, or N-(aryl)sulfonamide,

or

a 5 to 7 membered saturated or unsaturated ring having 1 to 3
heteroatoms selected from the group consisting of O, S and N, and
optionally having 1 to 3 substituents selected from R'"!
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30 R20 represents Cl1-6 al kyl, C2-6 al koxy, am no,
N- (Cl-6al kyl )am no, N, N di (CLl-6al kyl)am no, N (Cl-6

wa@eykpzgesho, or a 5-7 WO 2004/ 029055 PCT/ EP2008¢ DEBBEF010377

-217 menbered saturated or unsaturated heterocyclic
ring having 1 to 3 heteroatons selected fromthe

‘group consisting 0, S and N, optionally

substituted by Cl-6 al kyl, C1-% al koxy, oxo, am no,
N- (Cl- 6al kyl )am no, NN-di (Cl_6al kyl)am no, N-(Cl-6 5
acyl )am no, phenyl, or benzyl, Cl-6 alkyl optionally
substituted by R21, or Cl-6 al koxy optionally
substituted by R21, 10 wherein R21 represents cyano,
mono-, di or MM hal ogen, hydroxy, am no,

N- ( Cl1_6al kyl pam =00, N\ . -~
(hydr oxyC1- 6kal krS%eSégﬁlé ﬂgﬂ)gﬁ?%%%%{eﬂﬁ%ﬁ@ Lgla&lvll%ammo, NN
15 am no, ami no C2K6;.glkyl)aamiyd,, Cdmﬁloahﬂbonyl, N—(& salkyl)amino-
hydr oxyCl-6 al koxy R201, NHC(O) -

C3- $cycl oal kyl , b?%é:(oN)M' l(CgmﬂﬁﬂDWISWbonyl pyridyl,
2-oxo-1,3-oxazolld|nyl, aryl or a 5 or 6 nenbered

saturated or unsaturated heterocyclic ring having 1

to 4 heteroatons €egkatklybdpaondiiyosubititetedtpyaponsiBéndidli- or tri-
0, Sand N, and opt| onal ly substituted by hydroxy,

Cl_6 al kyl, 'C1. 6 halpgsy Cl1-6 al koxycar bonyl |

hydr oxyCl- 6 al kox oxo, am no, am noCl _6al kyl ,

N- (Cl-6al kyl )am no, N, N-di (Cl-6al k- yl)am no, N (Cl-6

acyl )am no, or beQzydlkoxdbopsio@aky substituted by cyano, carboxy, amino, N-

(Ci-6 alkyDamino, N,N-di(C;-salkyl)amino, aminocarbonyl, N-
(Cr¢alkyl)aminocarbonyl, N,N-di(C;.¢alkyl)aminocarbonyl or

mono-, di- or tri- halogen;

R? represents hydroxy, halogen, nitro, cyano, amino, N-(C;.salkyl)amino,
N,N-di(C;.salkyl)amino, N-(hydroxyCi.salkylamino, N-(hy-
droxyCi.salkyl)-N-(Cj.salkyl)amino, C,.¢acyloxy, aminoC;.s acyloxy,
Cs-¢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, Cis alkyl, Ci¢ alkoxy, oxo, amino, amino Cj.salkyl, N-

(Crgalkyl)amino, N,N-di(C;.¢alkyl)amino, N~(C;¢ acyl)amino, N-

(Crsalkylcarbonylamino, phenyl, phenyl Cis alkyl, ‘carboxy,

Ci-salkoxycarbonyl, aminocarbonyl, N-(C;-salkyl)aminocarbonyl, or

N,N-di(C;.salkyl)amino, -C(O)- R*

wherein

R* represents Cy.¢ alkyl, Cy¢ alkoxy, amino, N-(Ci.salkyl)amino,
N,N-di(Cy.¢alkyl)amino, N-(C;s acyl)amino, or a 5-7
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R201 represents hydroxy, am no, N-(Cl-6alkyl)am no,
N, N- di (Cl- 6al kyl ) am no, N (hal ophenyl C1-6 30 al kyl)

W@nioao29064 - 6al kyl , am noCl-6 al kyl, am noC2_6PCT/EP2003/010377

al kyl enyl, Cl-6 alkoxy, a 5 or 6 WD 2004/ 029055

PCT/ EP2003/ 010377 -218 nenbered saturated or

unsaturated heterocyclic ring_ having 1 to 4

het er oat ons sel ected fromthe~ oup consisting 0, S

and N, and optionally substituted by hydroxy, Cl_6

al kyl, Cl.6 al koxy, 5 Cl-6 al koxycarbonyl, hydr oxyCl_6

al koxy, oxo, am mocmbér¢dhatGedtddydr) @isatugated heterocyclic ring having 1
N, N-di (Cl_6al k- yl)amino, N-(Cl.6 ac am no or

benzyl : R3 represdftsh %V&P@&@rﬁequ@ldc%@ﬂ the group consisting O, S and

am nocar bonyl , or 0

substituted by aryl’ 1%? @t@ﬁ%llﬁ@ﬁ SQI%W‘IL“)J}]%Y ¢ 1 2y} g alkoxy, oxo,
hal ogen; R4 represerhs mmlggml)@mﬁ;tﬁwhml salk)amino, N-(Cy.¢
represents hydrogen or Cl 6 al kyl; and

represents hal ogecyhirainggelieny}, OCbeIBYbI kyI (2) The
fused azol epyri m dine derivative of the fornmula (1),
its tautoneric or stereoisoneric form or a salt

t hereof as cl ai medi Grallgh@yzaﬁbﬂally?sabmﬂ'ewbs}R”X
represents CRSR6 or 5 Yl represents CR3 or N
Chem cal bond bet\ﬁ)éen Y2 Y3 represents a single bond

or doubl e bond, rov 0 en,s1heY2 Y3
represents a doubl é’ébon ?@%%ﬁgg’éf ently
represent CR4 or Nheddi

R% represents cyano, mono-, di or tri- halogen, hydroxy,

| amino, N-(Cy.alkyl)amino, N,N-di(C.galkyl)amino, N-
(hydroxyCi6 alkyl) amino, N- (halophenylC;.s alkyl)
amino, amino Cy alkylenyl, C;.¢ alkoxy, hydroxyCj.¢
alkoxy, -C(0)- R*, -NHC(O)- R*, Cjgcycloalkyl,
isoindolino, phthalimidyl, 2-0x0-1,3-oxazolidinyl, aryl
or a 5 or 6 membered saturated or unsaturated
heterocyclic ring having 1 to 4 heteroatoms selected
from the groﬁp consisting O, S and N, and optionally
substituted by hydroxy, Cj¢ alkyl, Cys alkoxy, Cis
alkoxycarbonyl, hydroxyCi¢ alkoxy, oxo, amino,
aminoCy.galkyl, N-(C.¢alkyl)amino, N,N-di(C;.¢alk-
yDamino, N-(C.¢ acyl)amino, or benzyl,

wherein

R*! represents hydroxy, amino, N-(Cj.salkyl)amino,
N,N-di(Cy.salkyl)amino, N- (halophenylCy.¢
alkyl) amino, Ciealkyl, aminoCis alkyl,
aminoCy ¢ alkylenyl, Cj.s alkoxy, a 5 or 6
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30 when Y2=Y3 represents a single bond, Y2 and Y3
i ndependently represent CR3R4 or NR4; WO 2004/ 029055

weEauaRBeD3/ 010377 -219 7', Z2, Z3 and Z4 PCT/EP2003/010377

i ndependently represent CH, CR2 or N, Rl represents 5

Cl1 6 al kyl optionally substituted by nono-, di- or

tri- hal ogen, phenyl, nethoxyphenyl, phenoxy or

thienyl, Cl_6 al koxy optlonakllasubstltuted by nono-,

di- or tri- halogen, phenyl, nethoxyphenyl, phenoxy,

or thienyl, 10 or one of the follow ng carbocyclic and
heterocyclic rings sel ect edpfefifpied HOATAAUR rQRTIBdd F&erocyc]ic
of cycl opropyl, cyclohexyl, piperidinyl, piperazinyl,
pyrrolyl, pyrazolyl furyl, Hn@héﬂyglthﬂEi@bendeCdBdﬁmnlﬂm

|soth|azolyl, 15 oxazolyl, i soxazol yl., i m dazol yl, )

i soi m dazol yl, pyrazol yI 1g@ug cottﬁ?lﬂﬂga@)gylm‘i& and optionally
1,2, 4-thiadiazolyl, 1,2, hﬁ&f’+

1,3,4-thiadiazolyl, 1,2, 3 oxadl azo }y*lydmxy’ Ci6 alkyl, Crs alkoxy,

1, 2, 4- oxadi azol yl, 1, 2, 5- ox&ds aﬂmixyba,rbdmﬂ, &ydpoayC,.s alkoxy, oxo,
di azol yl , 1,2,3-triazo|e, 1,2, 4- tr| zol e
1,2,5-triazole, 1,3,4-triaz8f@o fyralkg)amigg) | N,N-di(Cy-alk-

pyrazinyl, pyrimdinyl, pyrgﬁgnﬁigggigl@.&%ﬁﬁﬁb%%&zﬂ,

phenyl, benzot hi azolyl, ben
3H—inidazo[4 5-b] pyridinyl, benzotriazolyl, indonI

i ndazol i m daz?,tklfx - a yr| di nyl , . qui nol i nyI an

1,8 n ht hyFSPERSRYS hydingrii finlogss, amingerthpBYe 0t Ci-e aléma optionally
heterocycllc e _

substi t uent sSl{sHeS ect e om' ﬁne{é%b%%w%hg} ﬁgﬂalég%n

hydr oxy, hal ogen, nitro, cyano, carboxy, am no,
N-(Cl_6a} kyl )am no, N, N- di (C1_6al kyl)am no,
N-(Cl 6§cyl )‘%?RF?SE%"S K@'@Gﬁ’n%@k@‘%@@ar bonyl ) ami no,

R’ represents hydrogen or Cy.¢ alkyl; and
RS represents halogen, hydrogen or C;.¢ alkyl.

(2)  The fused azolepyrimidine derivative of the formula (I), its tautomeric

or stereoisomeric form, or a salt thereof as claimed in claim 1,
wherein

X represents CR’RC or NH;

Y! represents CR? or N;

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

when Y=Y represents a single bond, Y? and Y? independently represent
CR’R* or NR*
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30 N-(fornyl)-N-(Cl _6al kyl)am no,
N[N, N-di (O _6al kyl )am no net hyl - ene] am no,

wopRN4mR@sy C1_6al kyl ) am no (CLl_6al kyl ene) nmet hy| PGNDEP2003/010377

2004/ 029055 PCT/ EP2003/ 010377 - 220 ene]am no,

N- I NN-di ( Cl- 6al kyl ) am no C2_6al kenyl ] am no, Cl-6

al kyl - thio, Cl.6al kanesul fonyl , sulfanoyl,

Cl- 6al koxy, C1-6al koxycar bonyl‘,219 pyrrolyl, imdazolyl,

pyrazol yl, pyrrolidinyl, pyridyl, phenyl
Cl_6al koxycarbonyl, 5 thiazolyl optionally substituted
by pyridyl, piperazinyl optionally substituted by Cl-6

al kyl or_, | K . and C1-6al kyl optionall

subst i t S@L% aﬁ%%-ﬂ}ﬁa?ndeaﬂymreseﬁfa Hgéﬁfiyor%b R2

represents hydroxy, halogen, nitro, cyano, carboxy,

am no, N (Cl-6- alkyl)am no, N (hydroxy

Cl_6al kyR) amiregreselfsN- di ( C1- 6al kyl ) am no, N (hydr oxy

Cl- 6al kyl ) - I\I-éCl- 6al ktyl ) am no, . C2- 6al kenyl, )

Cl. 6al koxy- darstsdag rptionallysubstingd bycmaegoy| dixy or tri-  halogen,

am noCl- 6 acyl oxy Y, i RO, envd ,

pi peridino, aryl, 'pgéﬁl’ol{ﬂfﬁg?%%ﬂéggﬁE@%}@R?W@Bﬁgﬂ’t ut ed

by Cl-6acyl ar@poalkpxpaptichalty epbstamad |y suwdiet Wit 66 tBY halogen,
hydroxy, Cl1-6 alkyl, carboxy, am nocarbonyl,

N ( C1- 6al kyl ) ani ndkempdngthoxyphenyiphgnogy . ortbienyl,

6al kyl ) am nocar bonyl , piperazinyl optionally

substituted by Cl1-6 alkyl, Cl-6 alkyl optionally
substituted ly cyano, nono-, di- or tri- halogen, 25

hydr oxy, am no, N (Cl-6al kyl)am no, N (hydroxy

Cl- 6al kyl )am no, NN-di (Cl-6al kyl )am no, C3-6.

cycloal kyl, tgE6Laa0 %hlbwﬁnegt éaﬁﬁé(c%ﬁc and heterocyclic rings selected from
the group consisting of cyclopropyl, cyclohexyl, piperidinyl,
piperazinyl, pyrrolyl, pyrazolyl; furyl, thienyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, imidazolyl, isoimidazolyl, pyrazolyl, 1,23-
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-oxa-
diazolyl, 1,2,3-triazole, 1,24-triazole, 1,2,5-triazole, 1,3,4-triazole,
phenyl, pyridyl, pyraiinyl, pyrimidinyl, pyridazinyl, 1-benzothio-
phenyl, benzothiazolyl, benzimidazolyl, 3H-imidazo[4,5-b]pyridinyl,
benzotriazolyl, indolyl, indazolyl, imidazo[1,2-a]pyridinyl, 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, halogen,
nitro, cyano, carboxy, amino, N-(Cj.salkyl)amino, N,N-
di(Cs.salkyl)amino, N-(Ci.sacyl)amino, N-(C;-salkoxycarbonyl)amino,
N-(formyl)-N-(Ci-calkyl)amino, N[N,N-di(Cysalkcyl)amino methyl-
enejamino, NIN,N-di(Cy.6alkyl)amino - (Cy.salkylene)methyl-
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pyranyl, norpholino, phthalimdyl,
2- oxo- 1, 3oxazolidinyl, phenyl, -C(O- R201,

w@yoorobdoss nyl optionally substituted by Cl-6acptBRPI03/010377

WD 2004/ 029055 PCT/ EP2003/ 010377 -221 piperidino
optionally substituted by hydroxy, Cl1_6 al kyl,

carboxy, ~am nocarbonyl, N (CLl-6al kyl)ani nocar bonyl,

or N, N-di (Cl-6al k- vyl )am nocard8nyl , or pi perazinyl
optionally substituted by Cl1L 6 al kyI wherein 5 R201
represents hydroxy, am no, N-(Cl _6al kyI )am no, N, N-

di (C1_6al kyl s, N[(I\hN@i p@n&y ﬂﬂﬂngé]kérﬁg}l]ﬁ)/rhno Ci.6 alkyl-

Cl-6 al koxy,  tetrazolyl, tetra rop ran)l/
mor phol i no, B§e.rei aaaqans:qu%pyli, SR mnyyls ubstd lfqutyedhwﬂcoxycarbonyl

d - 6acyl am n I nal |
by hydr oxy, @im@yg &ﬁl?daz@lg &’V‘%g’ #ﬁ‘fé@f })}5‘1%(%51 phenyl
N- (C1_6al kyl fra c&B6RANy! , o

NN- di ( Cl- 6al kyFa) am noca onyI 15 or pi perazinyl

optionally substitut ed by C1 6 al kyl, Ci- 6 aI koxy

optionally ubs |tu nmona- or tri-
hal ogen, hydﬁ% yl@? g’v&@t ‘i’?%?fé%‘(?d& 6 al koxy,
ani no. N (Clpfg Bkasinly) aptichiarly Mubelicby 62l L 190¥ C) keI
pyrrolyl, razol yl , tetrahydropyranyl mor phol I no,
pht hal i m' dyl and®- oxo- 1 3oxazol i di nyl, phenyl -C(O -

C1- 6acyl am nbrSkIePRatalD bR R Gt Pr it dplagy

hydroxy, Cl1_6 al kyl, carboxy, am nocarbonyl, 25
N- ( Cl1- 6-al kyl ) am nocar bonyl, or N, N
di (O - 6BRFKy| yepnisanis dydomy| halogen, piifyer cyanoy tarbgty, amnehéd,y N-(Ci.s.

substituted By fanmo? Whydrody NS hmino, NN-di(Cy.calkyDamino,
N-(hydroxy Ci-salkyl)-N-(C;galkyl)amino, C,.salkenyl, C,.galkoxy-

carbonyl, aminocaronyl, Cjgsacyloxy, aminoCis acyloxy, furyl,

morpholino, phenyl, piperidino, aryl,

pyrrolidinyl optionally substituted by C;.¢acylamino,

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

piperazinyl optionally substituted by

C1.6 alkyl,

Ci-6 alkyl optionally substituted by cyano, mono-, di- or tri- halogen,
hydroxy, amino, N-(Cjalkyl)amino, N-(hydroxy C;salkyl)amino,
N,N-di(C.¢alkyl)amino, Css cycloalkyl, tetrazolyl, tefrahydro-
pyranyl, morpholino, phthalimidyl, 2-oxo-1,30xazolidinyl, phenyl,
-C(O)f R pyrrolidinyl optionally substituted by Cy_sacylamino,
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WO 2004/ 029055 PCT/ EP2003/ 010377 - 222 R201
represents hydroxy, am no, N (Cl_6al kyl)am no, N N

waleqo@h2%ss kyl ) am no, N-(hal obenzyl)am no, Cl_6prei/kpi0p3/010377

Cl1_6 al k- oxy, amno C2_6 al kylenyl, tetrazolyl,
tetrahydropyranyl, 5 norpholino, pyrrolidinyl
optionally substituted by Cl1_6acyl - am no, piperidino
optionally substituted by hydré®¥y: C1 6 al kyl,

car boxy, am nocarbonyl, N-(Cl_6al kyl)am nocarbonyl, or
N, N di (Cl_6al kyl ) am nocar bonyl, 10 or pi perazinyl

optional ly spisiidinet eptiinallyl s@atikiited HFShy@B%ES €Nt Salkyi
hydr ogen, hal ogen, Cl1_6 al ig?l optiona Iyysubgt i@t?ﬁt%]ﬁy’ carboxy,
by ani nocar 8#gacarbepyh ciNgCajsallsyh)amimocarboryl, - dir- NIN-di(C,.¢alk-

tri-hal ogen; hydr ogen or, Cl. 6. al kyl ;
R5 represent gb E?g‘ #’8 é@ﬁﬁg‘? Sgﬁli)gmé}nly lgl?n By ﬁéb.%éuteg bycus alkyl,
represents hwydiesgen, hal ogen or C1_6 alkyl. (3) The

fused azgl,epyri m dine derivative of the fornula (I),
i ts taufoner fepresents st dydwixyoner aminbor m Ne(Crgalkgl)dmino,  N,N-

t hereof as clygjpnegd, i cl ai erejn .25
represents Cﬁg%éaglrcyl ;novl%‘:@ﬂ%%b?nﬁo’yéléﬁyks Crs alkoxy,
represent CRERézolyB@etihgiopgtanyPishBgimpen Y2=Y3
represents a Si ng?]e bong. %2864/0 9055”
PCT/ EP2003/ 010377 -223- z 4 represents CH
pyrrolidinyl optionally substituted by Cj.sacylamino, piperidino

optionally substituted by

hydroxy, Cis alkyl, carboxy, aminocarbonyl, N-(Cj.salkyl)amino-
carbonyl, or N,N-di(C;.alkyl)aminocarbonyl,

or

‘piperazinyl optionally substituted by C,.¢ alkyl, Cy.¢ alkoxy optionally
subsj:i‘mted by cyano, mono-, di- or tri- halogen, hydroxy, C;.¢alkoxy,
hydroxy Cis alkoxy, amino, N-(Cysalkyl)amino, N,N-di(C.alk-
yDamino, pyrrolyl, tetrazolyl, tetrahydropyranyl, morpholino,
phthalimidyl, 2-oxo-1,30xazolidinyl, phenyl, -C(0)- R,

pyrrolidinyl optionally substituted by Ci.sacylamino, piperidino
optionally substituted by hydroxy, C; alkyl, carboxy, aminocarbonyl,
N-~(C1-6-alkyl)aminocarbonyl, or N,N-di(C 1-6alkyl)aminocarbonyl,
or

piperazinyl optionally substituted by Cy.4 alkyl,

wherein
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ZI, Z2 and Z3 independently represent CH, CR2 or N, 5
R1 represents Cl1L 6 al kyl optionally substituted by

WoRowaA29085 - or tri- hal ogen, phenyl, et hoxypkenyP2003/010377

phenoxy, or thienyl, Cl.6 al koxy optionally
substituted by phenyl phenoxy, thienyl or 10 nono-,
di- or tri- halogen, or one o? he fol | ow ng
carbocyclic and heterocyclic F'% S selected from the
group consi sting of cycl opropyl, cyclopentyl,

cycl ohexyl, 15 piperidinyl, piperazinyl, pyrrolyl,
pyrazolyl, furyl, thienyl, thiazolyl, isothiazolyl,

oyrazolyi, 1355 s, oY o B ol obeyamino, N

1, 2, 5-t hi adi azol yldi(C,1a athiHoa &i-8aR/éhzy)amino. C -
1, 2, 3- oxadi azol yi , &,b,%@xadi%zo%l : 1,},2?%1}1110’ s alleyl, Crs alk

oxgdi azol yl, I 1|, 3, Apxgxaeqi;iémo@als, alikslﬂerad,t gcieazzmllyll ,teltralllydropyranyl,
1,2,4-triazolyl, 1 triaz , 1,3, 4-trjazolyl,

phenyl , pyridyl, ,B‘éﬂ’B‘g‘?lﬁgﬂ: ,Pyﬁvilﬁ}f%/yaiw?ﬂ_bbmﬁ&%ﬁeﬁyw Cr.eacyl-
1- benzot hi ophenyl anfiezgifaliaze! }St)tiolpa?lglz)'s/@sgﬁﬁ% yﬁﬂ Wdoxy, Cig

i m dazo[ 4, 5-b] pyridinyl, ™ benzotri az I ndol

i ndazol yl, i m da2b{y}, cartajxyy aritionatbony]LINA@isatkl)aitbcarbonyl, or
1, 8- naphthyridin§& ﬁr@g&gh& 25 said carbocyclic and

het erocyclic ringd-Oft Dagipcatogyed with 1 to 3
substituents selected fromthe group consisting of

hydr oxy, hal ogen, nitro, cyano, carboxy, am no,

N- (Cl _6al kyl yam no, N (hydroxy O _ 6al kyl)am no,

N, N-di (Cl_6al kyl )am no, N-(Cl 6acyl)am no, N-(Cl_ 30

6al koxycar bonyi ) ampﬁsﬁﬂwlege?%?msnhﬁﬂ%@@aéiwlkygm no,

N, Ndi (C1_ 6al kyl) am no (C2.6al kenyl) am no,

N- (Cl _6al kane) sul fonyl am no, WO 2004/ 029055

PCT/ EP2®J3/ 018&ents hydrogen, halogen, C; alkyl optionally substituted by

aminocarbonyl, arylCy.s alkoxy, or mono-, di- or tri-halogen;
R* represents hydrogen or Cy.¢ alkyl;
R’ represegts hydrogen or C.¢ alkyl; and
RS represents hydro gen, halogen or Cy.¢ alkyl.

(3)  The fused azolepyrimidine derivative of the formula (I), its tautomeric or
stereoisomeric form, or a salt thereof as claimed in claim 1,
wherein
X represents CR’R® or NH:
Y! represents N;

Y? and Y? represent CR’R?;

Chemical bond between Y>=—=y?> represents a single bond.
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-224 NN, N-di (C1_6al kyl )am no net hyl ene] am no, Cl1_6
al kyl thi o, Cl1 _6al kanesul fonyl, sul fanoyl, Cl1_6al koxy,

w@lo8abdoexycar bonyl , pyrrolyl, imdazolyl, pyrewabP3oh3/010377

pyrrolidinyl, pyridyl, phenyl Cl1_6al koxycarbonyl, 5
thi azolyl optionally substituted by pyridyl,

pi perazinyl optionally substituted by C1 6 al kyl or
Cl _6al koxy and Cl_6al kyl optioﬁ%}ry substituted by
nmono-, di- or tri- halogen; R2 represents hal ogen,
hydroxy, nitro, cyano, am no, N (Cl.6alkyl)am no, 10
NN- di (C1_6al kyl ) am no,

N- (hydroxyCl. 6al kyl ) - N- (C1_6al kyl ) am no,

(C2. 6) alkenyrepreseitsalClloxycar bonyl , ani nocar bonyl |
furyl, piperidino, norpholino, phenyl, pyrrolidinyl
optionally substituted by NN(Cl1_6 acyl)am no, or

N- (C _6at'kyt amiar iadepeaddiily; repiep&itiCH, R apty;onal | y
substituted by hydroxy, piperazinyl optionally
substituted by C _ 15 6al kyl, phenyl C1_6al kyl ,

Q. 6al k yca&%%%%bm or am nocarbonyl; Cl1_6 alkyl
optionalTy suBstituted by am no, cyano,

Cl. 6al koxycarhgnyl opiBiatdubs@utcd by M-, ddicr tAL léﬁl% én, phenyl,

hal ogen, or 20 Cl1_6 al koxy optlonally_substltute

hydroxy, cyano, caetxyphaiylamhendiorythi@lyls acyl ,

Cl_6al koxycarbon am no 1 4 | k am no, )
N-(CL_6al kyl )& %ﬁ%% s QBEVP?I{S’LN,(SYEPS&’?T@ﬁé’a&%Hﬂ %Wﬁ& thienyl or
NN-di (C1_6al kyl ) amonecati-b&iyil halpid)ocar bonyl ,

am noCl_6 al kyl carbonyl, N-(hal obenzyl)am nocar bonyl ,

25 hydroxy C®Pré6 al koxy, C3 6 cycloal kyl, norpholino,

. mor phol i nocarbonyl, pyrrolidinyl, pyrrolyl,

pi peridino, phthal- imdyl, or 30 piperazinyl

optionally sghebf el BHoWIhg@&RBIdyclic and heterocyclic rings selected from

the group conmsisting of cyclopropyl, cyclopentyl, cyclohexyl,
piperidinyl, piperazinyl, pyrrolyl, 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-
triazolyl, 1,3,4—triazoiy1, phenyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, 1-benzothiophenyl, benzothiazolyl, benzimidazolyl, 3H-
imidazo[4,5-blpyridinyl, = benzotriazolyl, indolyl, indazolyl,
imidazo[1,2-aJpyridinyl, 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, halogen,
nitro, cyano, carboxy, amino, N-(Cy.¢alkyl)amino, N-(hydroxy C;.
salkyl)amino, N,N-di(C¢alkyl)amino, N-(C;.sacyl)amino, N-(C;.
salkoxycarbonyl)amino, N-(formyl)-N- (C;.¢alkyl)amino, N,N-di(C,.

salkyl) amino (Cisalkenyl) amino, N-(Cj.galkane)sulfonyl amino,
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WO 2004/ 029055 PCT/ EP2003/ 010377 - 225 R3 represents
hydr ogen; R4 represents hydrogen; 5 RS represents

whyanoges; and R6 represents hydrogen. 10 .. Pdi/EFive3/010377

fused azol epyrim di ne derivative of the formula (1),

its tautoneric or stereoisoneric form or a salt

thereof as clainmed in claiml,,yherein X represents

CRSR6 or NH, 15 Y1 represents™N, y2 and Y3 represent

CR3R4; 20 Chem cal bond between Y2=-Y3 represents a

single bond Z4 represents CH, Z1, Z2 and Z3

i ndependent | N[Né}bfié%mlkﬂ}almmm oRthylenzlnRno,  Ci  alkylthio,

represents C pro ent hexyl
2-faryl, 3-f ane?%%da)é/; W?Pamﬁyy g?/ﬁ%goxy, Ci-salkoxycarbonyl,
pyridazi nyl, ?ﬂr&?I a%inﬁﬁé!zolyl- Zpﬁaidi'yladb?&gﬂldihyl pyridyl,  phenyl

1, 3- benzothlazolyl gui no
3H i mi dazo[ 4C56@$Wca1dbpnyll,, 1H pyrrol - 2- yI optl onal |y

substituted Cl .6al r.r ol

optionally sﬁ%@iﬁu?@tﬁwyd“%éﬁ% by BWQ%‘OIWPGY&ZIHYI optionally
optional l'y subsy ﬂl% Ay - anOC 1 opt
P04, 020005 Bty by, O o289 2o LAl soxaa?o ealicyl optionally
optionally ssnﬂzstmttezdb)dmb;nolderormmalﬁgakyl 2- th| enyl
optionally substituted by chloro, nitro, cyano, or

Cl-6 al kyl,

R? represents halogen, hydroxy, nitro, cyano, amino, N-(C.¢alkyl)amino,
N,N-di(Cysalkyl)amino,  N-(hydroxyC,.alkyl)-N-(C;.salkyl)amino,
(Cs)alkenyl, Cisalkoxycarbonyl, aminocarbonyl, furyl, piperidino,
morpholino, phenyl, pyrrolidinyl optionally substituted by N-(Ci¢
acyl)amino, or N-(Ci¢alkyl)carbonylamino, piperidino optionally
substituted by hydroxy, piperazinyl optionally substituted by Ci.
calkyl, phenlel_saﬂcyl; Ci.salkoxycarbonyl, or aminocarbonyl;

Ci1-6 alkyl optionally substituted by amino, cyano, Cysalkoxycarbonyl,
morpholino, or mono-, di- or tri- halogen,

or

Ci-6 alkoxy optionally substituted by hydroxy, cyano, 'c'arboxy, Cis
alkoxy, Ci¢ acyl, Cjgalkoxycarbonyl, amino, N-(Cis.
Eilkyl)axnino, N-(Ci-salkyl)aminocarbonyl, N,N-di(C;.¢alk-
yDamino, N,N-di(C;.alkyl)aminocarbonyl, aminocarbonyl,
aminoCy.¢  alkylcarbonyl, = N-(halobenzyl)aminocarbonyl,
hydroxy C;s alkoxy, Csg cycloalkyl, morpholino,
morpholinocarbonyl, pyrrolidinyl, pyrrolyl, piperidino, phthal-
imidyl,

or

piperazinyl optionally substituted by benzyl;
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3-thienyl optionally substituted by chloro, nitro,
cyano, or Cl-6 alkyl, piperidinyl optionally

wa mmgedost ed by Cl- 6al koxycar bonyl, or benzyl BCT/EP2003/010377

oxycar bonyl, phenyl optionally substituted by 1 to 3

substituents selected fromthe group consisting of

fluoro, chloro, hydroxy, nitr cyano, carboxy, Cl-6

al kyl , C1-6al koxy, Cl1-6al koxycdrbonyl, ami no, N

(C1- 6al kyl ) am no, N (Cl-6acyl)am no,

N- ( Cl1- 6al koxycabonyl )am no, N, N-di (C1_6al kyl ) am no,
N-(fornyl)-N Cl- 6akky| amno, Cl1 6 al kylthio, 10

d - 6al kapesul f on fanmoyl, pyrrolyl, imdazolyl,
pyrazolgl Hﬁ”e%?ﬁgyi?gﬂyl optional Iy substituted by

Cl- 6al kyl, pyridyl optionally substituted by 1 or 2

substituents selected fromthe group consisting of

chl or o, RAydr oopyesentartipaixggenCl 6al koxy, Cl - 15

6al kyl t hi o, am no, N-(Cl-6al kyl)am no,

N- (hydr oxyCl-6al | cyl )am no, N, N-di (Cl-6al kyl)am no,
N- (Cl- 6geyl ) ane) sul fonyl  am no,

N[ N, N d| ( CL. g{ﬂrib@?s %?1&!9% aalnflglyl ene] am no, and

Cl1- 6a|ky| optionally substituted by tri hal ogen, 20
pyrazin optional | ubstituted by Cil-6al kyl,

1, 3-thi ézol ylre%‘iﬁpmé%aﬁ!“ﬁensubst ituted by 1 or 2

substituents selected fromthe group consisting of

Cl-6al kyl, pyridyl and N-(Cl-6al koxycrbonyl)am no,

i n@®)l y| Thptfussinbiolepsribsitint udeeivatiye ©f - tﬁalﬂnyrlula 2B, its tautomeric or

benzi m dazol yl optjonall y subst It ut é 6al kyI or

tri - hal gtereoisomgricyfprm, or 2 sgl @&W%Qﬁ%su 0 @it dnal |y

substituted by Cl-6al kyl, 30 1, 8- napht hyri di nyl

optional Iy substituted by Cl- 6al kyl optionally

substi t wtheteilpy tri  hal ogen WO 2004/ 029055

PCT/ EP2Q03/ 010377 - 22 -6_al kyl optionally

substit &t ed BSPresepts %%QENH sphenyl , phenoxy, or

t hi enyl,

y! represents N;

Y? and Y? represent CR’R?;

Chemical bond between Y>=Y? represents a single bond

z* represents CIH;

.7}, 7? and 78 independently represent N, CH or CR? ;

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 C;.salkyl,

1H-pyrrol-3-yl optionally substituted by C,.salkyl,
pyrazolyl optionally substituted by 1 or 2 C;.¢alkyl,
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5 or Cl1_6al koxy optionally substituted by phenyl,
phenoxy, or thienyl; R2 represents fluoro, chloro,

whe@an2908ydr oxy, nitro, vinyl, cyano, am no, ROI/EP2003/010377

am noacet oxy, N (Cl_6al kyl)am no,

N, N-di (Cl_6al kyl ) am no, N-

(hydr oxyCl. 6al kyl ) - N- (C1_6al ky%%gm’ no, 2-furyl,
pi peri di no, nmorpho- |ino, phenytY  pyrrolidinyl
optionally substituted by acetam do, piperidino
optionally substituted by hydroxy, piperazinyl
optional |y sshxetilyliptionilly sastigted bebhoyR,Cyalkyl,

Cl_6al koxycarbonyl ., or i nqgcar bonyl, 15 C1_6 al kyl

optional |y s@b@‘%’%‘ﬁ’h‘f@cﬂ’ng@g’ sybshgited g}’ chlogm nTo, exatso Ry Cios alkyl,
fotranydro- pyictPfodtnaly ARl €60 SRS PR of Cuo allo
optional l'y spistidinyl egtibyallyy suteKitited B§NO,.cal@ikhO¥Yonyl, or benzyl-

met hoxycar bonyl , tert-butox car,boq%l , car box%,
ani noacet yl , og¥sasbanyLy | phenib oponallycarstitwed by 1 to 3 substituents

nmet hyl am noc I i 1 DO~ ca nyl, .

i sopr opyl ani %%lgglrg%c%oﬁ k}f&?#ﬂ%b %%gtﬁ%ﬁ* E@e‘g’r (58IRy9>, hydroxy, nitro,
cycl o- propyleyarpy cabbiy G\l alkyl] CEEAIG:I0 C; salkoxycarbonyl, amino, N-
t et rahydr opyranyl , norphol.ino, 25 norpﬁollnocarbonyY,

2- 0x0- 1, 3- ox &¢oidlaiamings| N-fQt-¢sgyDamimoN- PH(Craalkoxycabonyl)amino,

hydroxy Cl_6 K n SR €S hy en; 0 ]
R4 represent %\ﬁﬁ%{ dégﬁﬁ%@oﬁ%’i@g 'Cl'ﬁaﬁﬁ%mno’ 8"5 alkylthio,
PCT/ EP2003/ 0 1) 3alkanes@lZshyl, e BileHeRS phely29 ffidadbldl 1
represents hydrogen. 5_(5{ The fused azygl epilri m%iﬁgazoyl’ and
deri vative oPIncKEIRydppignelly spbstitated byt eallyl,c or

stereoi sonmeric form or a salt thereof as clained in
claim1, wherein

pyridyl optionally substituted by 1 or 2 substituents selected from the
group consisting of chloro, hydroxy, carboxy, Cigealkoxy, Ci.
salkylthio, amino, N-(C;.salkyl)amino, N-(hydroxyC,.salkyl)amino,
N,N-di(Cy.¢alkyD)amino, N-(Cj.sacyl)amino, N-(Ci-¢alkane)sulfonyl
amino, N[N,N-di(C;.salkyl)amino methylene]amino, and Ci-salkyl
optionally substituted by tri halogen,

pyrazinyl optionally substituted by C;.galkyl, 1,3-thiazolyl optionally
substituted by 1 or 2 substituents selected from the group consisting of
Ci-ealkyl, pyridyl and N-(C;.¢alkoxycrbonyl)amino,

indolyl optionally substituted by C;.galkyl,

benzimidazolyl optionally substituted by Cigalkyl or tri-halo
Cl_(,a]kyl, .

1,2,3-benzotriazolyl optionally substituted by Cigalkyl,

1,8-naphthyridinyl optionally substitated by Cjgalkyl optionally
substituted by tri halogen,
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10 X represents CRSR6 or NH, Y1l represents N, y2 and
Y3 represent CR3R4; 15 Chem cal bond between Y2=Y3

wo epres®st s a single bond Z3 and Z4 represent PCHEPRD3/010377

Z1 and Z2 independently represent CH or CR2; Rl
represents cycl opropyl, cyclopentyl, cycl ohexyl,
2-fiuyl, 3-furyl, imdazolyl, %%+pyrrol-2-yl,

1H pyrrol -3-yl, pyrimdinyl, b% i dazi nyl ,

pi perazinyl, 1,2,3-thiadiazolyl, 1,3-benzothiazolyl,
qui nolyl, 3H 25 im dazo[ 4, 5-b] pyridinyl, pyrrolyl
optional ly substituted by Cl_6al kyl, pyrazolyl
optional | tut 6al kyl , '

i g oxazol y?/ 0 oéhi&)f §B ?‘E]?fflgﬂe‘&)yfn“ Egloéen’ phenyl, phenoxy, or
Cl_6al kyl Sqm@mﬂhlenyl optionally substituted by
chloro, nitro, cyano, or C1 6 alkyl, 3-thienyl
optional ly substituted by chloro, nitro, cyano, or

Cl -6 al kyl, WO 2004/029055 PCT/ EP2003/ 010377 -229

pi peridinyl &btionally substituted by

Cl_6al koxycar bonyl, or benzyl- oxycarbonyl, 5 phenyl
optionally substi t ut ed by 1 to 3 substituents sel ected

fromthe gr dipalkonsostianaly efibstituted by phehgll phenoy iy sPtiienyl;
nitro, cyano, carboxy, Cl1_6 alkyl, CI. 6alkoxy,
Cl_6al koxycar bonyl, amno, N (C _ 6a| kyl ) am no,

(CL_6acyP) amr%ﬁehlfs(fgo;@ g yﬁl%wmlykﬁ%brnlgmio v1ny1 Cyano, amino,

N, N-di (C1_6al am nd for

arr: Po Cll 6 ahklydméﬂomy, CN—@(&LéthyE)aﬁﬂlcﬁMNQﬂMi(Cl salkyl)amino, N-
sul f anoy

| yl |yl |
pi per azi nyI ?’éf%rs Wgta}ﬁggyﬂyﬁéxmgzgﬁé fgml,kpqpendmo morpho-
pyri dyl OPU! 48 a1 BRbiidthFitbRbndmPhuruittRiy dfido,

selected fromt
piperidino optionally substituted by hydroxy, piperazinyl optionally

substituted by methyl, benzyl, C;.¢alkoxycarbonyl, or aminocarbonyl,

Cis alkyl optionally substituted by cyano, tri-fluoro, carboxy,
methoxycarbonyl, aminocarbonyl, tert-butoxycarbonyl, tetrahydro-
pyranyl, or morpholino,

Cis alkoxy optionally substituted by hydroxy, cyano, methoxy,
- methoxycarbonyl, tert-butoxycarbonyl, carboxy, aminoacetyl, dimeth-
ylamino, aminocarbonyl, methylaminocarbonyl, dimethylamino-
carbonyl, isopropylaminocarbonyl, fluorobenzylaminocarbonyl, cyclo-
propyl, pyrrolidinyl, piperidino, tetrahydropyranyl, morpholino,
morpholinocarbonyl, 2-oxo-1,3-oxazolidin-4-yl, phthalimid- N-yl or
hydroxy C,.¢ alkyleneoxy,

R represents hydrogen;

R* represents hydrogen;
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group consi sting of chloro, hydroxy, carboxy,
Cl. 6al koxy, Cl.6al kyl- 15 thio, am no,

woORG@2%83 kyl ) am no, N-(hydroxyCl_6al kyl ) am noPCINER003/010377

di (Cl1_6al kyl )am no, N-(CLl.6acyl)am no,

N- (Cl _6al kane) sul fonyl am no

N[ N, N-di (C1. 6al kyl ) am no nethy%fyg]anino, and

Cl - 6al kyl optionally substituted by tri hal ogen, 20
pyrazi nyl optionally substituted by Cl_6al kyl,
1,3-thiazolyl optionally substituted by 1 or 2
subst i t fent s repsesspis dydrogen; ande group consi sting of
Cl _6al kyl, pyridyl and N-(Cl_6al koxycrbonyl ) am no,

i ndolyl optionally sub- 25 stituted by G sal kyl,
benzi m gézol yéprewhisdyatdo¥nsubstituted by Cl-6al kyl or
tri-halo Cl1_6al kyl, 1,2,3-benzotriazolyl optionally
substituted by Cl_6al kyl, 1, 8-naph- thyridinyl

opt.iona bsti tut ed . - 6al.kyl tional.l . .
SUbSt1 T by et At 5 0B BRoUsED: its tautomeric or
PCT/ EP2QR24 A€ forrd 3 aGhlt@h@bédids cPRine@ idélhim 1,

substituted by tri- hal ogen, phenyl, phenoxy, or

thienyl, or 5 Cl_6al koxy substituted by phenyl,
phenoxy, .or .thienyl; R2 represents fluoro, chloro,
bromo, KYWF¥%y, nitro, vinyl, cyano, ami no,

am noacet oxy, N (Cl _6al kyl)am no,

N, N-di (Cl_6al kyl )am no, N (hydroxyCl_6al kyl)-N

(G__6aIQ9I)amﬂn&mn@iﬂ€,Gbrbﬂhperidino, mor - 10

phol i no, phenyl, pyrrolidinyl optionally substituted
by acetam do, piperidino optionally substituted by

hydroxy,y!15 péfedeasingy! optionally substituted by
met hyl, benzyl’, Cl_6al k- oxycarbonyl, or '
am nocar bonyl ,

Y? and Y° represent CR’R?;

Chemical bond between Y*=—Y?> represents a single bond
Z? and Z* represent CH;

Z! and 72 independently represent CH‘ or CR%

R! represents cyclopropyl, cyclopentyl, cyclohexyl, 2-furyl, 3-furyl,
imidazolyl, 1H-pyrrol-2-yl, 1H-pyrrol-3-yl, pyrimidinyl, pyridazinyl,
piperazinyl, 1,2,3-thiadiazolyl, 1,3-benzothiazolyl, quinolyl, 3H-
imidazo[4,5-b]pyridinyl, -

pyrrolyl optionally substituted by Ciealkyl, pyrazolyl optionally
substituted by 1 or 2 Cy.salkyl, isoxazolyl optionally substituted by 1
or 2 Cyealkyl,

2-thienyl optionally substituted by chloro, nitro, cyano, or C.¢ alkyl,
3-thienyl optionally substituted by chloro, nitro, cyano, or Cy.¢ alkyl,
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Cl1 6 al kyl optionally substituted by cyano tri-fluoro,
carboxy, nethoxycarbonyl, am nocarbonyl,

wo eossesdxycar bonyl , tetrahydro- 20 pyranyl, BCT/EP2003/010377

nor pholino, or Cl1_6 al koxy optionally substituted by
hydr oxy, cyano, nethoxy, 25 nethoxycarbonyl,

tert - but oxycarbonyl, carboxy, L noacetyl, dineth

yl ami no, ani nocar bonyl, nethyrgz$hocarbonyl,

di met hyl am nocar b- onyl, isopropyl am nocarbonyl,

fl uorobenzyl am nocar bonyl, cycl o- propyl,

pyrrolidinyl, piperidino tetrahydropyranyl

nor phol i no, car

ror phol 1o, AR AIRA ARGRARMbtied by, Cyeikegyoargy, o benzy
hydroxy Cl1_6 g g&%b@ﬁ@oxy, WD 2004/ 029055

PCT/ EP2003/ 010 “231- R3 represents hydrogen; R4
represents hydrogen 5 R5 represents hydrogen; and R6

et vati ve oteRd ipibustheihtRlly 48 ot Segs Seippied from the

st ereoi somerig, ﬂoﬂhsﬁﬁ&@f ﬁ%ﬂo &ﬂi@lroe@'dré)?y @i rb?gné Farboxy, Ci.

claim1, X répresents represents
15 y2 and Y3 M@m&oxmmlk@yemboayl b, De{@eatkyl)amino, N-

Y2=Y3 represe sin and Z4 re en
CH 72 and 23 HIEDER ntI (E:éﬁﬁlé b pﬂlﬁ-m{cl salkyl)-

represents Clé?fhﬂ&r@pgtbnnﬂy@i@? eqtky! anfiys! @h‘éxéﬂ Ithio, Cj.salkane-
2-furyl, 3-furyl I 'm dazol yl, 1H-prro- -y
1H pyrr ol - 3- yshilfoly uifashnay) pymlpb rieddazplyl, pyrazolyl and piperazinyl

optionally substituted by Cy_alkyl,

pyridyl optionally substituted by 1 or 2 substituents selected from the
group consisting of chloro, hydroxy, carboxy, Ci.salkoxy, Ci.¢alkyl-
thio, amino, N-(Cj.salkyl)amino, N-(hydroxyC;.salkyl)amino, N,N-
di(Cysalkyl)amino, N-(Cysacyl)amino, N-(Ci.galkane)sulfonyl amino,
N[N,N-di(C;_¢alkyl)amino methylene]amino, and C;.¢alkyl optionally
substituted by tri halogen,

pyrazinyl optionally substituted by Ci.salkyl, 1,3-thiazolyl optionally
substituted by

1 or 2 substituents selected from the group consisting of Cy.alkyl,
pyridyl and N-(Cl-salkoxycrbonyl)aminc; indolyl optionally sub-
stitited by Cisalkyl, benzimidazolyl optionally substituted by
Ci-salkyl or tri-halo Cygalkyl,

1,2,3-benzotriazolyl optionally substituted by Cisalkyl, 1,8-naph-
thyridiny] optionally substituted by C;.¢alkyl optionally substituted by
tri halogen,
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pyridazinyl, 1,2,3-thiadiazolyl, 1,3-benzothiazolyl,
qui nolyl, 3H imdazo [4,5-b]pyridinyl, pyrrolyl

wopikozmbi y substituted by CL _6al kyl, 30 pyraect/yP2003/010377

optionally substituted by 1 or 2 C1_6al kyl, WO

2004/ 029055 PCT/ EP2003/ 010377 - 232 isoxazolyl
optionally substituted by 1 ognggﬂ_ﬁalkyl, 2-thi enyl
optionally substituted by chloro, nitro, cyano, or
Cl 6 alkyl, 5 3-thienyl optionally substituted by
chloro, nitro, cyano, or Cl1_6 alkyl, piperidinyl
optional |y s@bseiioptionallyciubsitukasikyi t-beaiggen, @%eﬂ}’l, phenoxy, or
benzyl - oxycagr.bonyl, 10 phenyl optionally substituted

by 1 to 3 suﬂ§?3?Uents selected fromthe group

consi sting of fluoro, chloro, hydroxy, nitro, cyano,

carboxy, ClL 6 al kyl, Cl1 _6al koxy, Cl1_6al koxycar bonyl ,

am no, N-(CloBal kyl)am no, N (Cl_6acyl)am no,

N- (Cl _6al koxycahonyl 1.0, . N, N-di 6al kyl).15.
amino, N (f oﬁhﬁ%ﬁ@%‘%{%@ﬁy@#ﬁ“ﬁé%@f}& ks ki o,
d . 6al kane- sul fonyl, sulfanoyl, pyrrolyl, imdazolyl,

pyrazol yl, and piperazinyl optionally substituted by

Cl_6al kR?, preprebphtsdpiorareildry, biobmy, hydtoas, iro] viyl,2yano, amino,
substituents sel ected fr he 0 grou Sisti of ,

chl oro, hydr 8%PO2EEPEGxy N- 1'_681@’&6‘9&‘3‘,0’ %ﬁ%ﬁr(@ﬂ imino,  N-
am no, N-(C fakdyl0, 2D N: _tém@!q%ﬁ&_%) LA -
N,N-di(O__6afkyf?§Lf%g%9§L(€Fg acyl)amno, N~ PpBtidino, - mor
(C1_6al kane) shlimonphenydni no, N[ N, N-di (CL. 6al kyl ) ami no

nmet hyl ene]am no, Cl1_6_ al koxyphenyl C1_6al koxy, and

Cl _6al kyl optionally substituted by tri 25 hal ogen,

pyrrolidinyl optionally substituted by acetamido,

piperidino optionally substituted by hydroxy,
piperazinyl optionally substituted by methyl, benzyl, C;¢alk-

oxycarbonyl, or aminocarbonyl,

Cis alkyl optionally substituted by cyano tri-fluoro, carboxy,
methoxycarbonyl, aminocarbonyl, tert-butoxycarbonyl, tetrahydro-
pyranyl, or morpholino,

or

Cis alkoxy optionally substituted by hydroxy, cyano, methoxy,
methoxycarbonyl, tert-butoxycarbonyl, carboxy, aminoacetyl, dimeth-
ylamino, aminocarbonyl, methylaminocarbonyl, dimethylaminocarb-
onyl, isopropylaminocarbonyl, fluorobenzylaminocarbonyl, cyclo-
propyl, pyrrolidinyl, piperidino, tetrahydropyranyl, morpholino,
morpholinocarbonyl, 2-o0xo-1,3-oxazolidin-4-yl, phthalimid-N-yl, or
hydroxy C;.¢ aikyleneoxy;
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pyrazi nyl optionally substituted by Cl.6al kyl,
1,3-thiazolyl optionally substituted by 1 or 2
wamgedosent s sel ected 30 fromthe group consPGI/EPZH0®H10377
A _6al kyl, pyridyl and N-(Cl_6_ al koxycrbonyl)am no,
i ndolyl optionally substituted by Cl_6al kyl, WO
2004/ 029055 PCT/ EP2003/010377_97y 233 benzi m dazol yl
optionally substituted by C1-6a]kyl or to -halo C
1-6al kyl, 5 1,2, 3-benzotriazolyl optionally
substituted by Cl-6al kyl, 1,8- naphthyridinyl
optionaly sﬁﬁ@ﬁ@@é&@@gﬁ§m€l-6alkyl optionally substi -
tuted by tri halogen, Cl_6 al kyl optionally
substituted by tri- hal ogen, phenyl, phenoxy, or 10
t hi enyl R*or rdplesemk hgdogsnpsti t ut ed by phenyl,
phenoxy, or thienyl; 15 R2 represents fluoro, chloro,
brono, hydroxy, nitro, vinyl, cyano, am no,
am noacgsoxy, N | kyl ) ami no,
NN\- di ( CL- 6al &eyris%%%%?r%%m an
(hydroxyCl- 6al kyl ) - N- (Cl1- 6al kyl ) am no, 2-furyl,
pi peridi no, nor- pholino, phenyl, 20 pyrrolidinyl
optionaRly stepsesertgbwdraggnacet ami do, pi peri di no
optionally substituted by hydroxy, piperazinyl
optionally substituted by nethyl, benzyl,
Cl¢§al kaky Gagdaommslepydimiaitie RERERANYE the? Torzhd® (B] ¥ tautomeric or
optionally substituted by cyano, tri-fluoro, carboxy,
met h- osigregispmeyic forapionacalt Basmsdf as claimedin daipe by bonyl |
tetra- hydropyranyl, or norpholino, or

X represents CR’R® or NH;

Y! represents N;

Y? and Y? represent CR’R%;

Chemical bond between Y>==Y° represents a single bond

Z' and Z* represent CH;

7% and 7* independently represent CH or CR?;

R! represents cyclopropyl, cyclopentyl, cyclohexyl, 2-furyl, 3-furyl,
imidazolyl, 1H-pyrrol-2-yl, 1H-pyrrol-3-yl, pyrimidinyl, piperazinyl,
pyridazinyl, 1,2,3-thiadiazolyl, 1,3-benzothiazolyl, quinolyl, 3H-
imidazo[4,5-b]pyridinyl,

pyrrolyl optionally substituted by Cy_galkyl,

pyrazolyl optionally substituted by 1 or 2 Cy_galkyl,



10

15

20

25

30

Cl-6 al koxy optionally substituted by hydroxy, cyano,
nmet hoxy, neth- 30 oxycarbonyl, tert-butoxycarbonyl,
W@ 2000029055 anmi noacet yl , di met hyl am no, am nocar bongP2003/010377
met hyl ami nocar bonyl , di WO 2004/ 029055
PCT/ EP2003/ 010377 - 234 net hyl am nocar bonyl ,
i sopropyl am nocar bonyl, fl uoroz:%'pzyl - am nocar bonyl ,

cycl opropyl,
hydr opyr anyl ,

tetrazolyl

pyrrolidinyl, pip&Tdino, tetra-
nmor phol i no, nor phol i nocar bonyl ,
2- oxo-1, 3-oxazol idin-4y1,

phthalimd-Nvyl, or hydroxy C1_ 6 5 alkyl eneoxy R3

represents h
represents h

dro R4 represents h dro e 10 R5
iﬁ%@%ﬁﬂl opiRRallRebs iy syt & ?h

(7) The fused azol epyri m di ne derlvatlve of the

formula (1),

or a salt thertkehybsptiohallyreubstituted B ¢hidro, Xitfg ByAREBE €, alkyl

CR5R6 or NH:

its tautoneric or stereoisoneric form

2

20 Yl represents N, Y2 and Y3 represent

CR3R4; Chen1ca| bond between Y2=Y3 represents a single

bond 25 Z3

i ndependent |y~ ree%lé}l éﬁ?@%ﬁ@bs&@@ﬁ%@% fi o §XA, @r Crs alkyl,

3H i m dazo[ 4, 5- b]pyrldlnyl ben2|n1dazolyl WO

2004/ 029055

PCT/ EP2003/.010377 - 235 ridyl

optional |y s@ipstidiny @BtIBWIWyﬂR@RVItedahY -6aﬁf®§]&’m’btmy,l or benzyl-

met h-

oxycarbonyl,

phenyl optionally substituted by 1 to 3 substituents selected from the
group consisting of fluoro, chloro, hydroxy, nitro, cyano, carboxy, Ci
alkyl, Cy.ealkoxy, Cjgalkoxycarbonyl, amino, N-(Cy-salkyl)amino, N-
(CisacyDamino, N-(Cj.¢alkoxycabonyl)amino, N,N-di(C)atkyl)-
amino, N-(formyl)-N-Cj.ealkyl amino, C;¢ alkylthio, C;.salkane- |
sulfonyl, sulfamoyl, pyrrolyl, imidazolyl, pyrazolyl, and plperazmyl
optionally substituted by Cy.galkyl,

pyridyl optionally substituted by 1 or 2 substituents selected ﬁom the
group consisting of chloro, - hydroxy, cérboxy, Ci-salkoxy,
Ci-alkylthio, amino, N-(Cysalkyl)amino, N-(hydroxyC;.galkyl)amino,
N,N-di(Cy.¢alkyl)amino, N-(Cjsacyl)amino, N-(Cjsalkane)sulfonyl
amino, N[N,N-di(C,.¢alkyl)amino methylene]amino, Cis-

“alkoxyphenylC,.¢alkoxy, and Cj.galkyl optionally substituted by tri

halogen,
pyrazinyl optionally substituted by C;_galkyl,
1,3-thiazolyl optionally substituted by 1 or 2 substituents selected

from the group consisting of Cjealkyl, pyridyl and N-(Cy.
alkoxycrbonyl)amino, indolyl optionally substituted by C;_alkyl,
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oxybenzyl oxy or nethyl sul fonylamno, or 5
1,3-thiazolyl optionally substituted by 1 or 2 nethyl;

wR2omepresent s fl uoro, chloro, brono, norphol i POT/EP2003/010377

pi perazinyl, methyl- piperazinyl, nmethyl, tri-fluoro
methyl, or Cl-6 al koxy optionally substituted by
hydr oxy, cyano, carboxy, dinegE%%aninocarbonyl, 10

t et rahydr opyranyl, norpholi no, r phol i nocar bonyl ,
tetrazolyl, or phthalimd-Nyl; R3 represents
hydrogen; 15 R4 represents hydrogen; RS represents
hydrogen; and R6 represents hydrogen. 20 (8) The
fused azolep%rinidéne ?erivative 0 rmula

the f 1, ,
its taut oner Pergidazplyl o SPUCHAY; CS“F’BtFtIﬁ%dor Ya Qaﬁ%(lk}zl or tri-halo

thereof as clgigmgyin claiml, X represents CRSR6 or

NH, 25 Y1 represents N, Y2 and Y3 represent CR3R4; 30

Chemi cal bond between Y2=--Y3 represents a single

bond; WO 200 %%055 PCTi P2003/ 010377, -236- -1, Z3

and Z4 repr esemt OBEOIRIOLE o QuiloRply crpbstijuied by Crealkyl, 1,8-

represents 3l '%@914 s dHaBY My ‘55 | : .
pyridyl opti o%%}fql su%s?l?ttl ut e% %19 t%{g}i 0 Eﬁgﬂ(ﬂg?ﬁﬁgﬁany substi
acet am do, teehbyywhbhapgtgxy or net hyl sul f onyl am no,
or
Ci alkyl optionally substituted by tri- halogen, phenyl, phenoxy, or
thienyl, '

or
Ci.alkoxy substituted by phenyl, phenoxy, or thienyl;

R? represents fluoro, chloro, bromo, hydroxy, nitro, vinyl, cyano, amino,
aminoacetoxy, N-(Cjgalkyl)amino, N,N-di(Cj.alkyl)amino, N-
(hydroxyC;.salkyl)-N-(Cy.¢alkyl)amino, 2-furyl, piperidino, mor-
pholino, phenyl,

pyrrolidinyl optionally substituted by acetamido, piperidino optionally
substituted by hydroxy, piperazinyl optionally substituted By methyl,

benzyl, C;.salkoxycarbonyl, or aminocarbonyl,

Ci.6 alkyl optionally substituted by cyano, tri-fluoro, carboxy, meth-
oxycarbonyl, aminocarbonyl, tert-butoxycarbonyl,  tetra-
hydropyranyl, or morpholino,

or

Ci.¢ alkoxy optionally substituted by hydroxy, cyano, methoxy, meth-
oxycarbonyl, tert-butoxycarbonyl, carboxy, aminoacetyl,

dimethylamino, aminocarbonyl, methylaminocarbonyl, di-



10

15

20

25

30

10 1, 3-thiazolyl optionally substituted by 1 or 2
met hyl, R2 represents fluoro, chloro, brono,

woreeophedosno, pi perazinyl, nethyl- piperazinyl, POBEP3003/010377

tri-fluoro nmethyl, Cl_6 al koxy optionally sub- 15

stituted by hydroxy, cyano, carboxy,

di net hyl am nocar bonyl, tetra hé/ﬁr opyr anyl, norpholino,

mor phol i nocar bonyl, tetrazolyl9 or phthalimd-Nyl;

R3 represents hydrogen; 20 R4 represents hydrogen; R$
represents hydrogen; and 25 R6 represents hydrogen.

(9) The fused azohwfiydamindcarbonidy iseptapytannihotdieonyl, fluorobenzyl-
formula (1), its tautoneric or . stereoisonerjc form.,_.

or a salt thereof a@?"&%@Pﬂ%‘d slopronyh, Pymplidingl. npsridino, tetra-
derivative is sel %,Ifaﬁ u &Bﬁ@' ] f

the foll ow ng corrggagﬁ S: ﬁg](!.)ﬂ dl%@z(g{n%’ th hﬁ:bﬂﬂgn}q’ tetrazolyl, 2-
8- di et hoxy- 2, 3- doky-dj3edxaizdiadio-4yl, phthalimid-N-yl, or hydroxy Cig
1, 2- c] qui nazol i n-5; 1%ni coti nam de; WO 2004/ 029055

PCT/ EP2003/ 010377 LY

2-(7,8-di nmet hoxy-2, 3-di hydroi m dazo[ 1, 2- c] qui nazolin-5

-yl )-1-g}/ri di n-3- ylethylenol; 5

N- (7, 8- B net hepxgseits aydirdpedly oi m dazo[ 1, 2- ¢] qui nazolin-5
-yl)-1H benzi m dazol e- 5- car boxam de;

6- (acetam do) - N- (7, 8-di net hoxy- 2, 3-di hydr oi m dazo[ 1, 2-

c] qui nagel i n: 5.\ [ Lnam de; 10 N

{5- 2- (i% 8- df%é?sﬁ%%;@/‘?g‘%%’gi hydr oi mi dazo]

1, 2-c] qui nazolin-5-yl)-1- hydroxyvinyl]pyridin-2-yl}

acet am de;
ﬂ? represents hydrogen; and

RS represents hydrogen.

(7)  The fused azolepyrimidine derivative of the formula (), its tautomeric or

stereoisomeric form, or a salt thereof as claimed in claim 1,
X represents C'RSR6 or NH;

Y! represents N;

Y? and Y3 represent CR’R*;

Chemical bond between Y2—=Y> represents a single bond
Z? and Z* represent CH;

Z! and 72 independently represent CH or CR%;

R'  represents 3H-imidazo[4,5-blpyridinyl, benzimidazolyl
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2- ({5-[2- hydroxy-2
pyridin-3-ylvinyl]-7-nmethoxy-2, 3-di hydroi m dazo[ 1, 2-

wdaospgeshazol i n-8-yl} oxy)-N, N-di met hyl acet anP@BEP2003/010377

2-[ 7- met hoxy- 8- (t et rahydr o- 2H- pyr an- 2- yhnet hoxy)

2, 3-di hydr oi m dazo[ 1, 2-

c] qui nazolin-5-yl]-1-pyridin-3-yl ethylenol; 20

2-[ 8- (2- hydr oxyet hoxy) - 7- net ho®y? 2, 3- di hydr oi m dazol 1,

2-c] qui nazolin-5- yl]-1-pyridin-3-ylethylenol;

. ({5-[2-hydroxy-2 pyridin-3-ylvinyl]-7-methoxy

2, 3;;|di hydr oi myddylopdtically |sqbstitaed| bynh$drgky, 0y nd¢ atdtemido, meth-
acid; 25 )

4- ({5- [ 2- hydog¥Bezylesy pamethydsnlipnglaming.- net hoxy- 2, 3- di

hydr oi m dazo[ 1, 2- c] qui nazol i n-8-yl} oxy)butanoic

aci d;

({5-[ 2- hydroxy- 2- pyri di n-3-yl vi nyl ] - 7- met hoxy- 2, 3-di hy

droi m dazo[ 1, 2- 30 c] qui_nazol in-8-yl}

oxy) acet oni t Ai3-Biazpyl opemadlygobgitpet beRxo@3nethgB77 -

238

2-[7- et r;oxy- 8- (2H-tetrazol - 5-yl met hoxy) - 2, 3-di hydroi m

i dazo[ R“2- edpresents fluoro, chloro, bromo, morpholino, pi inyl -
qui nazol i n-5-yl]-1-pyridi n-3-yl et hyl ené?; piperazinyl, methyl
2- [ 7- met hoxy Pererazinythr prashyln-tni-Juord - wethylt ox yOr.@ alkakiyhpptionally
droi m dazo [ A . 3

c] qui nazol i n® -%ﬁr‘]i?dl-bﬁlyrl}ygf%y&wag?hméﬁ dimethylaminocarbonyl,
5-[ 1- hydr oxy tétrab i #hofbhibling, SactbRMHoRLBLARAZ Ack

1, 2-c] qui nazol i n%ﬁpzla?glf nyl fkg?/sri di n-(gi-)ol ;o 10 Hﬁ’ etrazolyl, -or
N- (2, 3- di hydPbthali F¥l; 2- ¢] qui nazol i n-5-yl ) - 5- hydr oxy

ni cot i nam de;

6- (acetam do) - N- (7, 9-di net hoxy- 8- net hyl - 2, 3-di hydr oi m

dazo[ 1, R3 c] eepreseag| hydrSgent ) Ni coti nami de; 15

N- (8, 9-di net hoxy- 2, 3-di hydr oi m dazo[ 1, 2- c] qui nazolin-5
-yl)-5- hydroxynicoti nam de;

5- hydr oxy- N-( 7- - 2 3-di hydroi m dazo [1, 2-c]

qui nazoﬁ n- 5§ep§{¥{r1]t:§21g%[rio§g% de;

R’ represents hydrogen; and

RS represents hydrogen.

(8)  The fused azolepyrimidine derivative of the formula (D), its tautomeric or

stereoisomeric form, or a salt thereof as claimed in claim 1,
| X represents CR’R® or NH;

Y! represents N;

Y? and Y3 represent CR’R%;

Chemical bond between Y>==Y* represents a single bond;
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20
N- (7, 8-di net hoxy- 2, 3-di hydr oi m dazo[ 1, 2-c] qui nazol i n-5

WO 200402058 4- net hoxybenzyl ) oxy] ni coti nam de;  PCT/EP2003/010377

N- (7, 8-di net hoxy- 2, 3-di hydroi m dazo[ 1, 2- c] qui nazol i n-5
-yl)-5- 25 hydroxyni coti nam de;
5-hydroxy-N-[8-(trifluoronethyl)-2, 3-dihydroimn dazo [
1, 2-c] quinazolin-5- yl]nicot i238mi ¢ de; 30

N-{8-[3-(1, 3-di oxo- 1, 3-di hydr o- 2Hi soi ndol -

yl) propoxy] - 2, 3-

di hydr ozm azid)[Zire’prces]enmEHazol i n-5-yl }nicotinam de; WO
2004/ 029055 PCT/ EP2003/ 010377 -239

N- (7- br ono- 8- net hoxy- 2, 3 -di hydroi m dazo [ 1, 2-c]

qui nazolki ) zoti nani de; 5

6-am nokl\g?geseﬁ{% hg%f 2, 3-di hydroi m dazo[ 1, 2- c] qui nazol
in-5- yl)nicotinamde; 1-(1

H benzi mdazol 5- yli)3 2- (.8, 9-di et hoxy- 2, 3-di hydr.oi m da
zo[ 1,2R ¢] qI?P?Pé%i; '15‘11942)0@4 Priplawtinylg benz1m1 azolyl

2(89d|methox r of
1, 2- ¢] qui nazdt 1 bé (?ﬂ fﬂhmfgf% by hydroxy, amino, acetamido,

di met hyl - 1, 3mithoR7isdnzFox} be ieitydsidfonylamino,
N-(9- net hoxy 2, 3-di hydro%’m dazo

1, 2-c] qui nazol i n-5-y1)-1H benzi m dazol e- 15

5- car boxam de N- (8- brono- 2, 3

-di hydroi m d%zo[ 1, 2-c] qui nazol i n-5-yl ) ni coti nam de;
N- (8- brono- 2, 3-di hydr0|mdazo

[1, 2-c] qui nazol I n- - 1H benzi m dazol e- 5-

car boxani de; L& Wf@ﬁ)@aﬂysglsﬁﬂﬁ%bbﬂﬂraaﬁﬁhﬂ

1, 2-c] qui nazolin-5-yl)-1 H

benzi m dazol e- 5- car boxan de; 25

N- ( 8- merhy! - %Ipﬁas&it@}fﬁfo% ngHled0 bromo, morpholmo piperazinyl, methyl-
1, 2-c] qui nazolin-5 }/1) TH benzi ni dazol e- 5-
piperazinyl, methyl, tri-fluoro methyl, C;¢ alkoxy optionally sub-

stituted by hydroxy, cyano, carboxy, dimethylaminocarbonyl, tetra-
hydropyranyl, morpholino, morpholinocarbonyl, tetrazolyl, or
phthalimid-N-yl;

R} represents hydrogen;

R* represents hydrogen;

R’ represents hydrogen; and

R® represents hydrogen.

(9)  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:

N-(7,8-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)nicotinamide;
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car boxam de; N-[8-(trifluoronethyl)-2,3-di hydroi m dazo
[ 1,2-c]quinazolin-5-yl]-1 H

whenziopdodnzol e- 5- car boxam de; 30 WO 2004/ 02905BCT/EP2003/010377

PCT/ EP2003/ 010377 - 240
N-(7-fluoro-2, 3-di hydroi m dazo[

1, 2-c] qui nazol i n-5-yl)-1H benzi m dazol e- 5-

car boxani de; N-(7-nethoxy- 2, 3-2%7krydr oi m dazo|

1, 2-c] qui nazolin-5-yl)nicotinamde; 5

N- (8-chl oro- 2, 3-di hydroi m dazo |

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

car boxam de; 6-(acetam do)-N

(8- mor ph(T,Briimethox P2 3-dihpgmdimidareld 2o¢indasdlipss 582 Dliyridin-3-
5- 10 yl.) pi cotj nam de;

1- (1H DdeBimalzol 5-yl)-2-(8-morphol i n-4-y1- 2, 3-di hyd
roirnidazo[ 1,2- c]quinazolin-5-yl)ethylenol; 15

N- 15- [ 1- hydr oxy- 2- ( 8- nor phol i n-4-y1-2, 3-di hydr oi m dazo
[ 1, 2- c] Nu(TBadinethoxy ;3 ihyidroiin o] 1Id2-olqindzpliesetipminde:;
6-nethy|-h%§g-n9r?holin-4: 1- 2, 3-di hydroi m dazo [

1, 2-c] tsupmdideralsr2 warboxgmidest i nami de; 20 1- (1

H benzi m dazol - 5-yl ) -2-[ 8- (4- et hyl pi perazin-I-yl)-2,3
- di hydroi mdazo [ 1, 2-c]quinazolin-5-yl] ethyleno I;
N- (2, 3-@H{deyptdmido)i- N2 8-dimethidxg2,3-dihydroimidazo[1,2-c]quinazolin-5-
qui nazol i n-5-yl)-3Him dazo [ 4, 5-b] pyridine-6- ﬁ%

car box XHMRUIRIEdS; 8- di net hoxy- 2, 3- di hydr oi ni dazo

1, 2-c] qui nazol i n-5-yl)-3H imdazo

[ 4, 5-Db] pyri di ne-6-carboxam de; 30

r\t [7- g tlﬁj{5I-[?ﬁﬂﬁnﬂihfe}&io){y&,ﬁdﬂiyhydiﬁ@dﬁbH@Z@]qhir?azsﬂiﬂgiﬁ}ii-
ortn- _I}/yd]rc;xyvinyl]pyridin-Z-yl}acetamide;

2-( {5-[2-hydroxy-2-pyridin-3-ylvinyl]}-7 -methoxy-2,3-dihydroimidazo[1,2-
c]quinazolin-8-yl1} oxy)-N,N-dimethylacetamide;

2-[7-methoxy-8-(tetrahydro-2H-pyran-2-ylmethoxy)-2,3-dihydroimidazo[1,2-
c]quinazolin-5-yl}-1-pyridin-3-ylethylenol;

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-y1} oxy)acetic acid;

4-({5-[2-hydroxy-2-pyridin-3-ylvinyl]-7-methoxy-2,3-dihydroimidazo [1,2-

c]quinazolin-8-yl1} oxy)butanoic acid;

({5-[2-hydroxy-2-pyridin-3-ylvinyl}-7-methoxy-2,3-dihydroimidazo[ 1,2-

c]quinazolin-8-yl} oxy)acetonitrile;
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benzi m dazol e-5-car boxam de; WD 2004/ 029055
PCT/ EP2003/ 010377 -241 N-(7, 9-dinethoxy-2, 3

wo diohpeoss m dazo [ 1, 2-c] quinazolin-5 -yl)-1 PET/EP2003/010377

benzi m dazol e-5-car boxamn de; 5
N-{5-[2-(7, 9-di net hoxy- 8- et hyl - 2, 3-di hydr oi m dazo[ 1, 2

-c] qui nazol i n-5- yl)-1-hydroxyyigyl ] pyridin-2-yl}
acet am de; :
N-{5-[2-(7- bronD 9- et hyl - 2, 3- di hydr oi m dazo[ 1, 2- c]qu

Ty B G R 2SS B

qui nazok; ixGdlin-s 1P Jplfyﬁuﬁﬁgé Akl enol ;. (10) A

medi cament conpri Sing azolepyrlnldlne
derivative, its tauto- 15 nmeric or stereoisoneric

Ef’%{“neﬁr.[ﬁ rﬁ%ﬁ%ﬁ%—‘@' SRt b ghng S:L% 3 frommgzol 2
one or S aReaR 3 TES .cﬁ-?yméléq%%{ﬁéfeerexi."g‘.’ékf's”g

20 (12) The nedi cament as clainmed in claim10, wherein
the fused azo] epyrlm ine _.derivatiyve, its tautoneric

or st er el SBYRPYE21ErAYPBelin4piyst-gibydiaimidagol1,2-clquinazolin-5-
accept a?ic)glﬁzﬂk)%&lﬁ%r&of is a P13K inhibitor. 25 (13)
a

The ned clai’med in claim210, wherein the
fused azol epyrinmidine derivative, its tautomeric or
stereoi soneri¢c form _ or_a physiol og| cal | )LY accept abl e

sal t t h&FEei-dibydepimidagol.3-slgumagelin xynicotnamide;

nmedi canent as clained in claim10 for pr ophyl axi s
and/or treatnent of 30 inflammtory or
I mrunor 6gutetdmidy)-ti-&09-danethdy -2 00 2998ty droimidazo[1,2-
PCT/ EP2003/ 010377 _-242

c]quinazolin-5-yl)nicotinamide;

N-(8,9-dimethoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-yl)-5-
hydroxynicotinamide;

5-hydroxy—N—(7—methoxy-2 3-dihydroimidazo[1,2-c]quinazolin-5-

yl)mcotlnamlde

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[l,2~c]quinazolin-5-yl)-5 -
hydroxynicotinamide;

5-hydroxy-N-[8-(trifluoromethyl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-
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;
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(15) The nedicanment as clained in claim14 for
prophyl axis and/or treatnent of asthma, rhinitis,

wa@bdoegioss di seases, autoi mmune pat hol ogi es, r heCTYEP0$010377

arthritis, Gave's disease, and atherosclerosis. 5
(16) The nedicanment as clained in claim210 for
prophyl axi s and/ or treatnent oP39neurodegenerative

di sorders, Al zheiner's disease, or focal ischem a

(17) The nedicament as clainmed in claim10 for
prophyl axi s and/or treatnment of diabetes, cancer,
myocardi al contractility disorders, heart failure,

i schem &N-(7-BfnpuB-mmaRedy-DBRERFRESMiARz0] I 2 uihdJIHL &

or cardi ac, hypertrophy. (18) Use of the fused
azolepyﬁﬂﬁﬁﬁﬁﬁ@nﬂ@?ivative, its tautomeric or
stereoisoneric form or a physiologically acceptable
salt thereof as claimed in claim1 for manufacturing
a medi c@mmiihoNM(8-irtehdxiyens Gnad IBnal an
15 inflannatq?ﬁ{disorder or iseaségbpggﬁyﬁggagpnthe
fused aXBn@BQﬁmﬂK@ine derivative, its tautoneric or
stereoi someric form or a physiologically acceptable
salt thereof as clained in claim1 for rmanufacturing
a medi cangRtbdn@imiilgIIsL i -8 QIR B}
ast hma, qu rhinitis, éﬁ'egg?%m%?§g§§e§? or dﬁ?ggﬁﬁﬁh%
pat hol oglawazelm-ylsthydénol;he fused azol epyri ni di ne
derivative, its tautonmeric or stereoisoneric form or
a 'physiologically acceptable salt thereof as clained
in clai my8,otdimetHvRpuf AUk ﬁgﬁﬁ{b Qs e 2 4
treatnené and/ or p?even#ﬁgﬁﬁg%ﬁggggége , %gﬁgg égifzﬁ
myocar didetednk.3-deiezdlix-y)ethgleraler s, heart failure,

i schem a, pulnmonary hypertension, renal failure, and
cardi ac hypertrophy. (21) Use of the fused

azol epyN-(O-HbMexfer3- Sy ieemidab 1} l1f-951)-1H-benzimi _
st er eoi soor?;eri c _ggrm gr ?ugt%(gil’gla@g?iggﬁlgl gé'gelplilggflzelmclamle
sal t thécadpxayidgl aimed in claim1 for 30

manuf acturing a nedi canent for the treatnent and/or
prevention of disorder or disease associated with
P13K acNi. Lﬁrﬁmo\@,.& &%ﬁ@é@ 17 Ml L .
(22) Lbe(gf the fuse azolepyF?%?gﬁﬁégggégigiﬁégP#ﬁﬁ%’
tautomeric or stereoisoneric

N—(8—bromo—2,3-dihydroimidazo[1,2-c]q11jnazolin—5-y1)-lH-benzimidazole-S-

carboxamide;

N-(8-methoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5 -yD)-1H-

benzimidazole-5-carboxamide;

N—(8-methyl—2,3—dihydroimidazo[1,2-c]quinazolin—5—y1)—lH—benzimidazole-Sf

carboxamide;

N-[8-(trifluoromethyl)-2,3-dihydroimidazo[1,2-c]quinazolin-5-y1]-1H-

benzimidazole-5-carboxamide;
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form or a physiologically acceptable salt thereof as
clainmed in claiml1 for manufacturing a nedi canent for

wo b@4ewst ment and/ or prevention of disorder BCDEP2003/010377

di sease associated with PI3K-y activity. (23) Process

for controlling an inflanmatory di sorder or disease in
humans and animal s by adm ni s24@ti on of a P13K

inhibitory effective anobunt of a conpound according

to claim1. 10 (24) Process for controlling an

infla

i ol 5 by e R SR B i RS A benzimidazole-5-
ef f ect i vertbanmuide; of a conpound according to cIa|n11.

15 (25) Process for controlling an asthma, rhinitis,

all ergic diseases, or autoinmune pathologies, in

h — i
rurans, 308 AUALS WAL 0l P ilgiggmice
to claim. (26) Process for controlling a diabetes,

cancer, nyocardlal contractility disorders, 20 heart
fai | ur e N-{&eiHern-23-dydromndszobl frelquirazobn-5 -yii H-benzimidazole-5-

failure diac hypertrophy, in humans and
ani mal s %ﬂ %ﬁ?%istratlon of a PI3K-y inhibitory

effective anount of a conmpound according to claim1.

6-(acetamido)-N-(8-morpholin-4-y1-2,3-dihydroimidazo[1,2-c]quinazolin-5-

yDnicotinamide;

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

N-{5-[1-hydroxy-2-(8-morpholin-4-y1-2,3-dihydroimidazo[1,2-c]quinazolin-
5-yDvinyl]pyridin-2-y1}acetamide;

6-methyl-N-(8-morpholin-4-yl-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-
yDnicotinamide; ‘

1-(1H-benzimidazol-5-yl)-2-[8-(4-methylpiperazin-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-b]pyridine-6-

carboxamide;

N-(7,8-dimethoxy-2,3-dihydroimidazo[ 1,2-c]quinazolin-5-y1)-3H-
imidazo[4,5-b]pyridine-6-carboxamide; '

N-[7-(trifluoromethy1)-2,3-dihydroimidazo[1,2-c¢]quinazolin-5-y1]-1H-

benzimidazole-5-carboxamide;



10

15

20

25

30

WO 2004/029055 PCT/EP2003/010377

(10)

(11)

(12)

(13)

(14)

-241 -

N-(7,9-dimethoxy—2,3—dihydroimidazo[1,2—c]quinazolin—5-yl)-1H-

benzimidazole-5-carboxamide;

N-{5-[2-(7,9-dimethoxy-8-methyl-2,3-dihydroimidazo[1,2-c]quinazolin-5-
yD-1-hydroxyvinyl]pyridin-2-yl} acetamide;

N-{5-[2-(7-bromo-9-methyl-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1-
hydroxyvinyl]pyridin-2-y1} acetamide; and

2-(8,9-dimethoxy-2,3-dihydroimidazo[1,2-c]quinazolin-5-yl)-1-pyridin-3-
ylethylenol,;

A medicament comprising the fused azolepyrimidine derivative, its tauto-
meric or stereoisomeric form, or a physiologically acceptable salt thereof as

claimed in claim 1 as an active ingredient.

The medicament as claimed in claim 10, further comprising one or more

pharmaceutically acceptable excipients.

The medicament as claimed in claim 10, wherein the fused azolepyrimidine

derivative, its tautomeric or stereoisomeric form, or a physiologically

:acceptable salt thereof is a PI3K inhibitor.

The medicament as claimed in claim 10, 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 10 for prophylaxis and/or treatment of

mflammatory or immunoregulatory disorder.
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The medicament as claimed in claim 14 for prophylaxis and/or treatment of
asthma, rhinitis, allergic diseases, autoimmune pathologies, rheumatoid

arthritis, Grave’s disease, and atherosclerosis.

The medicament as claimed in claim 10 for prophylaxis and/or treatment of

neurodegenerative disorders, Alzheimer's disease, or focal ischemia.

The medicament as claimed in claim 10 for prophylaxis and/or treatment of
diabetes, cancer, myocardial contractility disorders, heart failure, ischemia,

pulmonary hypertension, renal failure, or cardiac hypertrophy.

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

inflammatory disorder or disease.

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 asthma,

thinitis, allergic diseases, or autoimmune pathologies.

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 diabetes,
cancer, myocardial contractility disorders, heart failure, ischemia, pulmonary

hypertension, renal failure, and cardiac hypertrophy.

Use of the fused azolepyrimidine derivative, its tautomeric or stercoisomeric
form, or a physiologically acceptable salt thereof as claimed in claim 1 for
manufacturing a medicament for the treatment and/or prevention of disorder

or disease associated with PI3K activity.
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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 disorder

or disease associated with PI3K-y activity.

Process for controlling an inflammatory disorder or disease in humans and
animals by administration of a PI3K inhibitory effective amount of a

compound according to claim1.

Process for controlling an inflammatory disorder or disease in humans and
animals by administration of a PI3K-y inhibitory effective amount of a

compound according to claim1.

Process for controlling an asthma, rhinitis, allergic diseases, or autoimmune
pathologies, in humans and animals by administration of a PI3K-y inhibitory

effective amount of a compound according to claiml1.

Process for controlling a diabetes, cancer, myocardial contractility disorders,
heart failure, ischemia, pulmonary hypertension, renal failure, and cardiac .
hypertrophy, in humans and animals by administration of a PI3K-y

inhibitory effective amount of a compound according to claim1.



