WD 2006/ 050843 PCT/ EP2005/ 011682 -1 AM NOQUI NAZOLI NES

COVPOUNDS The present invention is concerned with
wamrosmges4pazol i ne derivatives of formula (1) RETEPRDSMI1682

HZN N X (1) 5 wherein Xis a g¢ibup X-1 of the

formula: RB R4 (X-1) R7 RS R6 or Xis a group X-2 of

the formula: 10 R8 P (X-2) R9 wherein Rl and R2

are each i ndepegn@gidblbinasel A&Eeshrbb@st he group

consi sting of hydrogen, lower 15 al kyl, al koxy | ower

al kyl, and hydroxy | ower aIkyI except that Rl and R2

may

not both be hydrogen; and R are

i nd ér pe H@é?ﬂtl"i)’%@”é% F‘&ﬁe‘l“?% Wf”ﬂ H’é"“@%’ﬂ&?o&%”ﬁ‘tlvﬁﬁ °fcfPrm“'a ()
hydrogen, |ower al kyl, substituted |ower alkyl, |ower
al koxy, substituted Iqmer aﬁgoxy, hydr oxy, 20 halogen,

| ower al kylthio, | owet \%ky

Fsul finyl, |ower

al kyl sul fonyl, am nosul fpnyl, cyano, nitro,

car banoyl , Iomer aIkyI , | ower al kanoyl,
aroyl, aryl, aryloxy, er al koxy, aryl Iomer
al kenyl , aryI I over, ; e g al kenyl ,
al kynyl, | ower al kyFam no, CS/ 12.9.05 V\D 20 6/ 050843
PCT/ EP2005/ 011682 -2
5 wherein X is a group X-1 of the formula:
R3
R4
(X-1)
R7 R®
R6
or X is a group X-2 of the formula:
10
. Rr®
R°
wherein
R' and R? are each independently selected from the group consisting of hydrogen, lower
15  alkyl, alkoxy lower alkyl, and hydroxy lower alkyl, except that R' and R? may not both be
hydrogen;
R®, R* R®and R’ are each independently selected from the group consisting of hydrogen,
lower alkyl, substituted lower alkyl, lower alkoxy, substituted lower alkoxy, hydroxy,
20  halogen, lower alkylthio, lower alkylsulfinyl, lower alkylsuifonyl, aminosulfonyl, cyano, nitro,

carbamoyl, lower alkylcarbamoyl, lower alkanoyl, aroyl, aryl, aryloxy, aryl lower alkoxy,
aryl lower alkenyl, aryl lower alkynyl, lower alkenyl, lower alkynyl, lower alkylamino,

CS/12.9.05
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substituted | ower al kyl am no, | ower al kanoyl am no,
sui fonyl am no, cycloal kyl, heterocycl oal kyl,

woetmrosesss| yl oxy, heterocyclyl carbonyl, carboxyCT/EP2ss011682

al koxy carbonyl, and a substitgent of the fornmnula:
N: o 1S I rou

NS <Ry B SR PP, MBa bR pegonton,
ah&teroryclbalidr haibloglclylakk driprdayulgicadiokpx yarbbyydriowsr alkoxy carbonyl,

I yl r hydr oxyal koxy, hal ogen, | ower
a?ﬁ@%tsﬁ#%?{“?”é%?‘eg?@w%u| finyl, lower alkylsuifonyl,
per f No&rd | ower al kyl, |ower al kanoyl, aroyl, aryl

al kynyl, I ower al kynyl and | ower ai kanoyl am no; 10 (c)

| s—aC5—0IH,6 menmbered heteroaromatic ring containing

from1l to 2 hetero atons selected fromthe group

consi sting of oxygen, sulfur and nitrogen; R8 and R9

are each independently hydrogen, |ower alkyl, |ower
aﬁE@W!eCEﬁéﬂfqrﬁ dreogrremeensigivg &f kydrogémleygmalkyhgwer adoey, alkoxy

alokt alk@r é{l_koxqulﬁwélr é(ll(o%{?ggcfroﬂ} Igﬁ/@’%ﬂhe;Ig{)c{?&ypp%?rgr%amoxy, halogen,

phar maceuti cally acce e salt

t PeE pikthim davrraliedadingbiomes elyIseifenyk epritiery iowsr alkyl, lower alkanoyl,
par%gﬁaﬁfﬁa_kymtuow&%kﬁw%l HNer %I?argiy%ﬁmo-a”d

di fferentiation. ern ron o €S€ enzymes can
play a role in the nodulation of nultiple signaling

P@f ig‘élaé’ﬁré MHePdH El%éwﬁatﬂp@.ﬁ %E%ﬂl@tﬂr&ﬂ 1 tg 2 heterg ajoms selected

dephosphorylation plays a ro S a parti

plif &t diengroyip esnsigtingld opygenasefur Bad nitogewf t en used as a
prototypi cal nenber of that class of enzynes. Kennedy

et al., 1999, Science 283: 1544-1548 showed that

prozrd R exeresshirdephodgtiithadeg T PeveRalikyg, laweegrbiyy perBiboro lower

r I 0 [ l [ ' way, suggesting
tﬁg%" i?atr[] e61|, tg%,; Fszlﬁlc()ek QW‘I é&é?{;g%k%&@%&e}bbenefi cial in
the treatnent of di abetes. PTPase inhibitors are

i : ' [ ts f th
(e E P Bl ol BT ABREL L S T er et a1
3(5):527-40, Current Opinion in Drug D scovery and 30

. - : opg-Yin 5:416-23
QPR pE e (RN BRPRE g bfeses tnt roqueto o
wrbwiht andodiff@remgagioni Mhelntitbicn afshédeerrapept ican pent ®idiashe
. Lopi ' SS| in several .review .
SRR e ALK b BREE st o Phroncuien
Diapyesprbpylajoraddys3Brold-eBTP B3 particular protein tyrosine phosphatase that is
often used as a prototypical member of that class of enzymes. Kennedy et al., 1999,
Science 283: 1544-1548 showed that protein tyrosine phosphatase PTP-1B is a negative
regulator of the insulin signaling pathway, suggesting that inhibitors of this enzyme may
be beneficial in the treatment of diabetes.

PTPase inhibitors are recognized as potential therapeutic agents for the treatment of
diabetes. See, e.g. Moeller et al., 3(5):527-40, Current Opinion in Drug Discovery and
Development, 2000; or Zhang, Zhong-Yin, 5:416-23, Current Opinion in Chemical Biology,
2001. The utility of PTPase inhibitors as therapeutic agents has been a topic of
discussion in several review articles, including, for example, Expert Opin investig Drugs
12(2):223-33, Feb. 2003.

Inhibitors of PTP-1B have utility in controlling or treating Type 1 and Type 2 diabetes, in

improving glucose tolerance, and in improving insulin sensitivity in patients in need thereof.
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35 Inhibitors of PTP-1 B have utility in controlling

or treating Type 1 and Type 2 diabetes, in inproving
wqghowases4s ol erance, and in inproving i nsulin  PCT/EP2005/011682

sensitivity in patients in need-thereof. WO

2006/ 050843 PCT/ EP2005/ 011682 -3 The present

i nvention conprises am noqui nazol i ne conpounds of the

‘Bﬁé‘?t’e@bntﬁ@ﬁe’ﬁﬂbﬂ cbinprisesandiesquindretneatuveourtief Bwngrngral éormula (1)

dgsogbeg&@ g\?eg I’I'hg?@%tplpﬁrgds ?{%éeD[?rIeggﬁt II%\)%W[IS% Ly n%ot@rﬁt inhibitors of

i'on al so enco
Pl‘rfﬁﬁ BEASHSrHRGly, Herpasiibh alss eanonBaswes pbellgn&ﬁeumvaéaomngsﬂlons and

Eﬂ ! [p r e\ég %%tﬂ%sqrtqyevengﬂgﬁiFa@B:%g'afegﬁaz%%ﬁe%rp@g‘g@ g@ glaxgtes, obesity,

8@ diabBrebhblatesitpsdasbsat i on, the term "l ower alkyl”
aI one or in corrbl nation (for exarrpl e, as part of

"l ower al koxy," "lower al kanoyl," "l ower al kylam no,
%ste@ﬁfﬂhléeé#)eblﬂbalwh, themraims "lodd ket alahe bt incdeaibinaion (for example,

grg,%gggfe g@\gar?élg@(g}lc E%&/gg ﬂ@?lﬁ?},ﬁ Qﬂé&%ﬁu&%}ﬁngﬁ% c{“dg%n[rgd bc‘ék)ﬁN means
'asé%rgﬁh%ﬁam Br Bxléh}élhed Mn allkyltgybup ¢csmd0mhgla mﬁmﬂnbau‘tqu garbon atoms,

ﬁld@ihﬁs S, G, AP SO OBy M. SPeg- bR Pyt peni
l Bl thb Qe rSabdaxFa” in frbﬂmr‘loa{bkahﬂ’yhf a IoWeomﬁqyl combma’uon such

éwggn gl{rlgxy ”ﬁfptv%ﬁq@ll@pg P of r“IQ"V&F%l ?éE rqﬁg@r”g%tpé d'% e I6v§er alky! portion
@Q?d%ﬁﬂu@&rw ané‘ é@ﬁb@g}b@ﬁ é@]éoie@ﬁdé}ﬂihdemwmm aly&lgalkyl,

nitro, roarai dro

ptateLycIoslh Mok B, FInar YR T PadTT SUERE tower alkoxy,
Q(%\b@r%xyodrgw BvkyAIkdTo9), 1dvewelkyieikybwetaiky sylinyl) lower alkyl

fonyl, and substitute

ey R PR 180G i sIESH DTG < TP P ERyerts e hydrow,

hﬁll ﬁnmEG' IB\R/QF alk&&%bh&ldﬁ?@henﬂ%ﬂmer aithiol Ex’:md]ples of substituted
Exanpl es” of SUbSt%;@t ut ed

gcp\(g@'@lkyl |[gu9§ @@q%hxgg%{eﬁw i‘W(SWb %g(mw%uty? oygmomethyl
grlfﬂﬁ?&%%b! ZQM%HPW rBélnzyl ZiQolDdilh@ bupipeehgl and p methoxy -benzyl, and

pz Elgng'ggtgnglgél':ﬁf@ypsn? :{]yg'roxlligT%}tpg'ﬁI}h?/gég Chl %’ﬁgrb g E\ﬁ roup Whlch is mono-

&Wﬁwltdt@d‘ﬁ/ﬁhﬂ kv, THRAESN BkoRWRIweR iyl ngFadg 2 lelvecdikyl grou
nono- |-skbst¥tuted W th mroxg@ The tgrm VO

rabrk@xlybsﬁlwwm Ryower XY a | ower al kyl group
mono- substituted with a | ower al koxy. 25 The term
"l ower al koxy carbonyl” means a carbox rou
hWT@gB ﬁlowsr sllivst sarearyll meanste GERRY/ %noﬁg, Ey%f\gg‘ﬁq is substituted
h xy nmeans a | ower al kyl group bonded
t rough an oxygen atom Exanpl es of unsubstituted
| ower al koxy groups are nethoxy, ethoxy, n-propoxy, 30

| $0, {e?rﬂo r BBk %é/anstaQB\tverbéAR YouRHdnbBeE tHrblih an oxygen atom.
R{ M\%er a)w means a ﬂgv\eu? lign Yo
Examples of unsubs’ututed lower alkoxy groups are methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, tert-butoxy and the like. “Alkoxy lower alkoxy” means a lower
alkoxy group substituted with a Cy.g alkoxy. “Hydroxy lower alkoxy” means a lower alkoxy

group which is mono- or disubstituted with hydroxy.

The term "lower alkylthio" means a lower alkyl group bonded through a divalent sulfur
atom, for example, a methyl mercapto or a isopropyl mercapto group. The term "lower
alkylsulfiny" means a lower alky! group as defined above bound to the rest of the

molecule through the sulfur atom in the sulfinyl group. The term "lower alkylsulfonyt*
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rﬁ@%rb%a%{oasv%@ k! Qf%?)?%
sUifangiom ialiky betonli grylp. means a Iovver aI kyl group as

al koxy group substituted with a Cl_3 al koxy. "Hydroxy
| oner al koxy" nmeans a | ower al koxy group which is

wonmw/05e43di substituted with hydroxy. The ter nPCIT/®REI05/011682

al kyl t hi 0" means a | ower al kyl4group bonded through a

di val ent sujfur a?/fonnh db3le ﬁém&he ?eTs‘tTSﬁl%'molecule through the

nmercapto grou term

defi ned above bound to the rest of the nplecule
t hrough the sulfur atomin the sulfinyl group. The

16 1Byl PWer arbkyratbdraripiver ANy 26065 GB0gaABt0 the rest of the molecule via

@Pgr/bgg %g%g%qldggﬁ%r&o?%l ﬁé‘ g?rgssetoqgffé' fo edf}Y g (%fﬂ"ﬂlgn%?oups such as
fohhpetettidiyl), ety praienyl and thediksulThetarm "gediupro tower alkanoy!”

term™"|
FeaRhe p‘ééﬁx%rqipvv{eh@w@ﬁﬁfic' RifhgBl e B iy eAbele via o
edosyTir cﬁfbeS‘Ld)\nertemfan‘o‘)?IaSﬁwdjfrnetdme af lowergdkargpytgsbup ibpmmj to the rest

Shiae e ada st pbp P ELOruese ke aog A broup

H&ﬂ:l&it@tiﬁ’éefe’sk@ﬂh@n{dbwre\adibylanma)grpup\hl chis bonded to
the rest of the nolecule via-a carbonyl group. "Lower

al kanoyl am no" neans a | ower al kanoyl group bonded to
tI'P@ térﬁ'ﬁ“barb@t?ndyh EndEnk EgIbRboamide sabitioerg FOUP)-NHp. oee term “lower

R e e s

sG@t@ﬁ@@Wlth dWsiaskyt. he car boxani de subsitituent
(O . The term "l ower alkyl carbampyl " nmeans t hat

one or both hydrogen atonms of the am de are

WQQW%&BEMK * §igB8d b UhQubstiutdy drasestitatel B to G-5mamiered
term "cycl oal rreans&ﬁ:n unsubstit

§g(§)§>pthgtr@g §quilBJeQ’[S YaSHH) &} 2FOTrGRRER 8/%3?9 @rrePent invention are hydroxy,
bhiyehRb Slow&eélk%xyl rcbw@f: améd@nq@:\/w ditky! tdmbs’qﬂu’@elémer alkyl, aroyl,

:Icg;r/@r?atll&%g@?g;qer aﬁk{j]\%l%m&lb er g@@&mﬂt%{&l ﬁ%‘@éoa‘?\éiéﬁé%ubsmuted

e% ?L@sﬁw{én&l &e Hy@my tdldoan, Bulet BIkgky, ldvmweaﬂkyl phenyl
"SuU ony aryl, hetéroaryl and substituted 20

amﬁﬁmmzwreferred substitutents are hydroxy, hal ogen
| ower al koxy, | ower aIkyI, phenyl and benzyl. The

term "het erocycl oal kyl " neans an unaubstl

Siifestern thederosyoleakyt -ednset B SUBSHIGE e Pills f‘f‘%‘g5 g 6-membered

ng (%yglﬂzen mWh%e%?@w@ af PRagicBonasabbesn repidcad b

et eroat ons I nde endentl sel
N]etél‘ﬂetom&jay@qeﬁﬁer@t}yr " -rqu e ‘%‘?aterocyn]y?barg'onyq’ means a

heterocycloalkyl group which is bonded to the rest of the molecule via a carbonyl group.
“Heterocyclyloxy” means a heterocycloalkyl group which is bonded via an oxygen atom.
Preferred heterocycloalkyl groups are pyrrolidiny! and morpholinyl. Substituents useful in
accordance with the present invention are hydroxy, halogen, cyano, lower alkoxy, lower
alkanoyl, lower alkyl, substituted lower alkyl, aroyl, lower alkyithio, lower alkylsulfinyl,
lower alkylsulfonyl, aryl, heteroaryl and substituted amino. Preferred substitutents useful

in accordance with the present invention are hydroxy, halogen, lower alkoxy, lower alkyl

and benzyl.

The term "aryl" means a monocylic aromatic group, such as phenyl, which is
unsubstituted or substituted by one to three conventional substituent groups selected from

lower alkyl, lower alkoxy, hydroxy lower alkyl, hydroxy, hydroxyalkoxy, halogen, lower
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het er ocycl oal kyl group which is bonded to the rest of
the nol ecul e via a carbonyl group. "Heterocyclyl oxy"

waorensdsas4bet er ocycl oal kyl group which i s bonde#CViER2@5/011682

oxygen atom Preferred heteroq—',ycl oal kyl groups are

g@@%a{%@ %{h(ﬁ?ycﬂfﬂr&gl \/P%lse{én sulfo CS’%J&%U@P&Q eﬁﬁﬁ%’loﬁepalkyl alkanoyl,
la?dyow,au@wnﬁetemm rlo‘&bﬂ@myl dtrtoi/\lewesﬂkamcwmyb Exwwéees of aryl

| Kyl ,  substituted | ower,_ al kyl,, _
@r%spptﬂpﬁténaw t&ﬁ/\}é?eddp ngrg?qqe \%/’)}h ’th%I ng%eél;uoé gﬁglﬁns%b?tltutefi phenyl, m- or
AL WtropREtYE PRIy, Im-adtth- m@b@ky;:theheldsAdemetho?y;Eh‘eeylr pdchlorophenyl p-

substl tutents usef ul n t

icvareapheBy, @r@eﬁy‘w%@{?r‘yﬁqé eé@ﬂ-%@m%%h@n&r%é;@?ﬁ iR, m-
HokibrophBHy b@nZHk k85 The term"aryl” means a

nnnocyllc aromati c group, such as phenyl, which is

unsubstituted or substituted by one to t hr ee

CRRVE I APRky"SHBSS ém@mgrglﬂm wshesshEtorediefinednwhicbvglponded via an
al kyl, I ower al kox l.ower al kyl, hydroxy,

hw%}(@ﬁa{fk OR§ Prerﬁ%"%fb%w%x}’ SWX‘P ?/\%‘E%éé/ 050843

PCT/ EP2005/ 011682 -5 al kylthio, |ower alkylsulfinyl,

| ower al kyl sul fonyl , cya nitro

él' Werm dP\P(%rr%Wnyln rﬁ?fb’lﬁ an esne %P%H@\{l S fh rg?t(gLGD%rbon atoms with a

fo BNk Y& e PRStweEMBRY Bld@i@yshacarbon afoxepl es of

ary groups that nay be used in accordance with this
i nvention are unsubstituted phenyl, m or o-

nfﬁef t@ﬁﬂ aewla,r alR%ﬂy@" rMeansr&n AKynR- gmimlﬁaw@feasm 12,to 6 carbon atoms with a
I met hox - chl orloen$/ tp cyanophenyl ,

e bR (S Ry hor o eRA AR AP

2, 6-di chl orophenyl m perfl uorophenyl and the |ike.

The term"aryl oxy" means an ar

hETedierib efateroaet imeans\a %UP%‘%@%%W@F@%&%@ ¥ fgembered

%quyﬁﬁené?ér%gﬁﬂbwé@lg Fihy |c@?$t}ém§]fg%ﬂé tb$hreb elﬁtﬁér)eoatb%s'l\'/hech are
ower nyl ™ nmeans an al kene rour%&]l;ﬁl ng_fH0m 4 sur.

JndepepidenthidnS &t OnEX@NPIRS a7e %@M‘p Bignyh PYIIECdRYSs pPXazolyl, a y

bﬁ‘l{ N6 diRcd@dbBkemt “HRT BRNNAWHEN tHd@efinétiom of hetsesaryl.
yny means an al kyne group having from2 to 6

carbon atons with a 15 triple bond | ocated between

apys fR “BIhAGBMwSAHIBP M EdrREBlowd &kl ?’rcﬁﬂp \hﬁér@rncaalrtyé hydrogens of
means an unsubstituted or subst itute

e dayerialley| Bee e saRREAibY THPRRP: daTeAiH| S G &l roups are

Eglﬁggrlop‘%g %%tpg fl\ﬁf&u‘eﬂﬂl are independently N, S or O.
e pyri thienyl, pyrimdinyl, oxazolyl,

and furyl 20 Substltuents as defined above for "aryl"

argo 1 HAR s Lifork Pen e Al drhifd gRfupbBLRA 8l rest of the molecule
through the sulfur atom of a solfonyl group wherein the amino may be optionally further

mono- or di-substituted with methyl or ethyl.

The term "sulfonylamino” means a sulfonyl group bound to the rest of the molecule
through the nitrogen atom of an amino group wherein the sulfonyl group may be optionally

further substituted with methyl or ethyl.

The term “aroyl” means an aryl or heteroaryl group as defined bonded to the rest of the
molecule via a carbonyl group. Examples of aroyl groups are benzoyl, 3-cyanobenzoyl,

and the like.
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The term "perfluoro |ower alkyl" neans a | ower al kyl
group wherein all the hydrogens of the |ower alkyl

wgnrospsesse repl aced by fluorine. Preferred perPCumPe005/011682

| ower al kyl groups are trifluosonethyl and

WL oet h »1he term 1 nosul f ony n :
8 S8 ElEL AktR, oS BB B PR s Bt Si pefgen atom s
t malasadi bueanatry grafp. Baalbepisipregiecag. wherei n t he ami no
may be optionally further nono- or di-substituted
with nethyl or ethyl. 30 The term "sul f onyl am no"
nEaantera “Blnairfrmnymnoghy)a@celpmhrﬂjsahs” telfers tesdnvehtidria acid-addition salts or

R R ens LS MR e P G RRE SLBliont A prompytisnine

Smmsmomdb etifonintias et Aghd BB, atdwyrke forfteel ftaen thaﬂ@ud)n—toxm organic or

CREpaBRaR pr 8beE bR SR SRR PO Indlude those
EXerivel @Snﬂﬁotyaﬁw acfifsaiuRs a@h?dl’@eﬂﬂéﬂcyhcld IneysbrernRy Ihydroiodic acid,
06/ 050843 PCT/ 05/011

the i WO 2
R AT R Ry e S B
V\dirlgahlfc @oiels Bycti g pARolakesBuifsnic ke mleﬂlckaclcameaﬂiaﬁeslﬁ&hkpamd oxalic

Ben ferred. The rm" rmaceut i cal | .

SRS e el P S, Bl RS B Seheisg, Sample
SkadsteSadMitlonFsahﬁﬁ'eﬂﬁlddhdisle(HBrﬁédj frémtaha@hotigindpdtab$l@m, sodium and,

S raon S HERRTS. Alsh 8 BR BN, Shak B srpgnim hycronide.

f Tioeisamit 4 Pheiifafon oka ph@ﬁ%@ut@‘capéommdmw{aé“ 8rud¥ inftSa salt is a
or organlc or inorgani ¢ bases | e aci d-additi on

SEPRUde, WRY e WhigghargaceUlied Ghﬁ'@fﬁ bgRIRimPTRYed Bhysikahand
G@wdﬁM@HI@tthiw ihggebabicityy S6vadMiRfThed %Uﬂh{tyBygélﬁb&m& See e.g., H.

sulfuric aci sul fam ¢ acjd, phosphoric

aéfaseﬁﬂ 2lj, Ehgpmapeuticr] Nosage P %Dwd?ﬁ"yeryo%y@m%@th Ed. 1995) at

qgjdssghgh4g§4n5YOluenesulfonlc aci d, sallcyllc aci d,
nmet hanesul fonic acid, oxalic acid, succinic acid,

citric acid, malic aC|d lactic aC|d fumaric aC|d
and the Iike. Sanmpl e base-addition salts i ncl ude

t hose derived from ammoni um potassium sodi um and,
quat er nary anmmoni um hydr oxi des, such as for exanple,

t et ramet hyl ammoni um hydr oxi de. The chem ca
nodi fi cati on of a pharmaceutical conmpound (i.e., drug)
into a salt is a 15 technique well known to

phar maceuti cal chem sts to obtain inproved physica
and chem cal stability, hygroscopicity, flowability
and solubility of conpounds. See, e.g., H



Ansel et al., Pharmaceutical Dosage Forns and Drug
Delivery Systens (6th Ed. 1995) at pp. 196 and
w04/ 8eET. WO 2006/ 050843 PCT/ EP2005/ 011682  PTT/IER2005/011682
detail, the present invention -conprises conpounds of
r . : nnu rein
i i gﬁ‘*ﬁ%ﬁ'?"%@b domfBfieds comporialy b de & 1)@0&7 RS
R6 or Xis a groulR™%2 efRfthe formula: R8 P (X-2)
10 R wherein Rl and RX are independently sel ected
fromthe group consi stilng ydrogen, |ower alkyl,
15 al koxy | ower al kyN, hy y | ower al kyl, except
that Rl and R2 nay %ﬁp hydrogen. It is
preferred that theNto arkyl >l koxy | ower @ kyl ,
and hydroxy | ower “al kyl groups have wup to 4 carbon
atonms wth Cl-4 al kyl and hydroxy Cl1-3 al kyl being
nore preferred; and jt. is, nost preferable that one of
P@Teé?‘”%z'siasqrﬂ%?(%g‘%ﬁbe%m%; R4, R6 and R7 are each

i ndependently selected fromthe group consisting of

hydr ogen | oner al kyl, substituted | ower alkyl, |ower
aIkoxy,R%ubstituted | ower al koxy, hydroxy, hal ogen,

| ower al kyl t g0, | ower alkylsulfinyl, |ower

al ky , am nosul fonyl, cyano, nitro,

carb | oner 2%K%Icarbannyl, | oner al kanoyl

aro > , aryl oy, aryl |ower al koxy,

R5

wherein

R' and R? are independently selected from the group consisting of hydrogen, lower alkyl,
alkoxy lower alkyl, hydroxy lower alkyl, except that R' and R? may not both be hydrogen.
It is preferred that the lower alkyl, alkoxy lower alkyl, and hydroxy lower alkyl groups have
up to 4 carbon atoms with C1-4 alkyl and hydroxy C1-3 alkyl being more preferred; and it

is most preferable that one of R' or R?is hydrogen.

R®, R* R® and R’ are each independently selected from the group consisting of hydrogen,
lower alkyl, substituted lower alkyl, lower alkoxy, substituted lower alkoxy, hydroxy,
halogen, lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, aminosulfonyl, cyano, nitro,
carbamoyl, lower alkylcarbamoyl, lower alkanoyl, aroyl, aryl, aryloxy, aryl lower alkoxy,
aryl lower alkenyl, aryl lower alkynyl, lower alkenyl, lower alkynyl, lower alkylamino,

substituted lower alkylamino, lower alkanoylamino, sulfonylamino, cycloalkyl,
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aryl | ower alkenyl, aryl |ower alkynyl, |ower alkenyl,
| ower al kynyl, |ower al kylam no, 25 substituted | ower

wabbosloaedsmno, | ower al kanoyl am no, sul f onyl am nBCT/EP2005/011682

cycl oal kyl , WD 2006/ 050843 PCT/gEP2005/ 011682 -8

het er oc al kyl, heter |
h@tteg}cgeléali(ﬁi %%%mgylox%ﬁ%g&&f:@@%b\%yl ?r oxyl, Igvg?rbalk%y’carbony,
aRdl a duBstisdritto et fophulbhe formula: N-OH -C NH2

Preferred substituents for R3 and Ware halogen, | ower

al k ower al koxy, al koxy I ower 5 al koxy, nitro,

hyd bxy hydr oxy | ower al koxy, hydroxy | ower alkyl,

| owe—Ayl thi o, |ower al kyl sulfonyl, and perfluoro

| ower al kyl. Chlorine, fluorine, trlfluoroneth

Rréfgired QlbstiBIetsipr A RO R@reswaéqgew lower alkyl lower a@OXV’ ik lower

SR S A A 00 8 i o, e

plief artfoad, amﬂ)pame@rerlo\e@r aék)/bs@h'@ﬂ@@\tﬂslo'ﬂréﬁ, tigorgipetig. G ¢ alkyl, C1-

%yoqi@/?tﬂ E&Qﬁglgﬁggfonbloﬁﬁ dSrQlLé%ll ﬁ1 3?%‘56 y%luhgmfted mﬁﬂn@@%up selected

OXY, | ower al koxy,

et loydrotyo westhadylkanid, ethayeare st rngnetme @Tredower al kyl

sul fonyl, and perfluoro | owner aIkyI Hydr ogen,

chlorine, fluorine, trifluoronmethyl, Cl-4 alk C1-3
FrisiptbisabstiBler8s &ir B/ boa Rf arwmydr@prehdpwwowe@ lg/’l lower alkoxy,

aI kox su it
Ry AN R PSSR Sk o Jover
I-&Hd/lﬁbgebWes alkgalrsmfpn;efee"rdmﬂuomm\l@r glkyle d—d;@dogq{b ﬁlillplhl’@ fluorme
consi st i

SRRSOk B 9l g PUCRfe: o bl o Bon. o1 alo
@ﬁétﬂxwdlvﬂm g@ub)sblecfeﬁdmxlyydrbm nmﬂmla@%ethqmp@@@ﬁther preferred.

vver al kylth r al kyl sul finyl, |ower

%?%‘?ﬂ 'FX’FW? pr%g ‘uoro | ower al kyl, al kanyoyl, 20
aroyl, aryl aIkynyI | ower al kynyl and | ower
3% ggélgta#ép@? conS}sﬁrﬁg oﬁﬁ}%{ﬂg kﬁl ﬂ)\/\%r ‘éfko@y alkoxy
h@ﬁv@i @kﬁta]r?xySIeWegalmy, hydnmytlh\eergalm rhy@lcm@; gydr@g/atkpxy, halogen,

ur _and n 0

rep AR Iy PR eRasBRegh Pelfto®buenaty. akanvoy.
hé/r@{/log@nalkirrml\ﬂ@weradﬂkwbll arlddoeer akdtmwgamnp@r lHVdrog@n isqveierred.
al kyl, hal ogen, aryl lower alkyl, aryl, and aryl | ower

alkoxy WO 2006/ 050843 PCT/EP2005/011682
® is a 5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero atoms selected

from the group consisting of oxygen, sulfur and nitrogen;

R® and R? are each independently selected from the group consisting of hydrogen, lower

alkyl, lower alkoxy, perfluoro lower alkyl, halogen, aryl lower alkyl, aryl, and aryl lower

alkoxy.



-9 Preferred conpounds according to the present
invention are those of formula (1) RL ~-'/ R2Z N H2N

woOl2006(05)843wherein X is a group X-1 of the fornBCWER20@3/011682
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20

R4 (X-1) R7 RS R6 or Xis a-group X-2 of the formula

Pﬁ?jﬁﬁgjﬁ‘gﬁ?@?% el ?g]g t? tt@ﬁqr@ﬁéjnt Bﬁlgﬁ%&tc%%gﬁgstei %f formula )

hydrogen, |ower al g, alKsxy |ower alkyl, and hydroxy
| ower al kyl, except I8 that Rl and R2 may not both be
hydrogen; R3, R4, R6 and R7Z_are each independently

sel ected fromthe gry ﬁ\\ j sting of hydrogen, | ower
al kyl, substituted | | ower al koxy, |
substituted | owe ¥, hal ogen, I@Mer

al kyl thio, |ower 20 alkylsu finyl, |ower

al kyl sul fonyl, am nosul fonyl, cyano, nitro, carbannyl,
| ower alkylcarbannyl Iomer alkanoyl aroyl, aryl,
arhgreix i) is argyour 6viedf the fesRy'a aryl 1ower al kenyl, aryl
| ower al kynyl, |ower al kenyl, |ower alkynyl, |ower

al kyl am no, substituted Iomer al kyl am no, | ower

al kanoyR%m no, sul fonyl ami no, cycl oal kyl,

het er odgycl oaLkyl , heterocyclyloxy, 25

/A car bonyl, carboxyl, |ower al koxy carbonyl,
tituent()(gf_1 the fornmul a:

wherein
R' and R? are each independently selected from the group consisting of

hydrogen, lower alkyl, alkoxy lower alkyl, and hydroxy lower alkyl, except

that R' and R? may not both be hydrogen;

R R* R°®and R’ are each independently selected from the group
consisting of hydrogen, lower alkyl, substituted lower alkyl, lower alkoxy,
substituted lower alkoxy, hydroxy, halogen, lower alkylthio, lower
alkylsulfinyl, lower alkylsulfonyl, aminosulfonyl, cyano, nitro, carbamoyl,
lower alkylcarbamoyl, lower alkanoyl, aroyl, aryl, aryloxy, aryl lower alkoxy,
aryl lower alkenyl, aryl lower alkynyl, lower alkenyl, lower alkynyl, lower
alkylamino, substituted lower alkylamino, lower alkanoylamino,
sulfonylamino, cycloalkyl, heterocycloalkyl, heterocyclyloxy,
heterocyclylcarbonyl, carboxyl, lower alkoxy carbonyl, and a substituent of

the formula:



WD 2006/ 050843 PCT/ EP2005/ 011682 -10- N-OH 11 -G NH2
R5 is selected fromthe group consisting of hydrogen,

woOavesrosed4kyl , | ower al koxy, al koxy | ower al kyPCTAIPR®RWP11682
| ower al koxy, hydroxy | ower akK9l-, 5 hydroxy,
hydroxyalkoxy, gen, |ower alkylthio, |ower
al kyl sul finyl, ”I wer al kyl sul fonyl, perfluoro | ower

10

15

20

25

al kyl, | ower a aroyl, aryl alkynyl, |ower
alkynyl and_—a#eaﬂghkanoylan1no (c) isabor 6

menber ed heteroaromatic ring containing from1 to 2
hetero 10 atons selected fromthe group consisting of

oxygen, sulgag s@l@&eﬁ'fkf%@@roup%r@ﬁdn@f oo gRE ldwer alkyl, lower
i ndependent | I%/@({yydr ogen, | owe wer al kox

perfluoro |3 Ak Iowaraqn@@eqquﬂweq Vs ryidk%yy ibwer alkyl,
aryl, or ar%}d é)@v‘ﬁyfdréh)éf% F’y hﬁﬁ)g@h biWer @hﬁmiﬁiwﬁrlaﬂ@ldu}fmyl lower

acceptable her eof referred conpounds

formul a (|)alaés$@ﬂylnwfl%@wveé@é<y{ ﬂﬂyﬁeéalkﬁﬁev‘e?fﬁyb(awéa'éynyl lower

group X-1 | §&X-1) R7 RS R6 20 or
X is a grou m&rﬁ’g&o&'%ﬁé‘%ﬁuﬁgn RS P (X-2) R9 25

wherein WO 2006/ 050843 PCT/ EP2005/ 011682
® is a 5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero

atoms selected from the group consisting of oxygen, sulfur and nitrogen;

R® and R® are each independently hydrogen, lower alkyl, lower alkoxy,

perfluoro lower alkyl, halogen, aryl lower alkyl, aryl, or aryl lower alkoxy;

or the pharmaceutically acceptable salt thereof.

Preferred compounds of formula (1) as defined above are those, wherein X is a group X-1

of the formula

R3
R4

R7 R5
=

or X is a group X-2 of the formula

R
G
9

R

wherein
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-11 R and R2 are each independently selected fromthe

group consi

wOauesroset4gy| |

sting of hydrogen,

| oner al kyl,
and hydroxy | ower al kyl,

al koxy
except PChAP20RY/011682

and R2 nmay not both be hydrogemnt-5 R3, R4, R6 and R7

22(:3?25 Pnlg ﬁ r&%ent lg%oﬁc' ﬁld \Agérr?o%nf( ?&éé’[gggrtgmc’cﬁtg groyp cor conSIstlng of
al kyl , | OV\/hg/dr@bh@ngwer GE“kW(CBﬂSDXVdIWEGIT aﬂqyk@)a;i hyeipaly (wer alkyl except

hyd | k Jhal
a%/k;/loéﬁlafi ﬂ‘)ﬁ?{m : E P)H)&\é%ﬁ? g%@?/&rbgm noslulo:‘l\ﬁgyl
al kanoyl ,

cyano, nitro aroyl, aryloxy, aryl Iomer

al koxy, aryl, %W\égferaé‘% iﬁ?‘%;% lear];r?f'n%péq%\éﬁ{ly Qélgé@é’ rrom tHé%GFoup

10 al kenyl, ower
al kanoyl amcaﬁgsm@d)ffrqﬁgdgam lower &i&dlan@ls’ktyted Iower alkyl lower alkoxy,

e S ik PSP 0 oo

e
and a subsﬁ”’toﬁ%ﬁ? ro

:S sel elct< eldoWérCHmﬂéwlrgr aower abaysLaiyh grohoswfdmydgeyano, nitro, alkanoyl,
ower al ky

| o k
| ower al ko>€‘y mﬁl?:ézyar?/g&g?la %t&%&r yP%ré\l(Ml ar{i\ll&ﬁé(%lkynyl lower
hydr oxyal kaeenyhavagefkynylooeer aik}dgzrlnimg ower alkenoylammo

R o

al kyl, alk
and | ower aldkaroeydiyadarinanyl, %@d(acs).xbsiﬂumt@fmefﬁrm@&ber ed
het er oaronati c rbg_% containing froml to 2 hetero
atoms sel ect ed\f t he group consisting of oxygen,

sul fur and nltmogen, R8 and R9 are each independently
hydr ogen, | owe®aNklsl , | ower al koxy, 25 perfluoro

| ower al kyl, hal ogen,’ aryl |ower alkyl, aryl, or aryl

| ower al koxy. A preferred enbodi nent of the present

i nvention r L

R3 )11 I‘-‘?ﬂc %Ieﬁpeﬁg%%lé'bqéué)éoﬁsﬁﬁné Bf fHr8gerRiowdE alyl, lower
alkoxy, alkoxy lower alkyl, alkoxy lower alkoxy, hydroxy lower alkyl,

hydroxy, hydroxyalkoxy, halogen, lower alkylthio, lower alkylsulfinyl, lower

alkylsulfonyl, perfluoro lower alkyl, alkanyoyl, aroyl, aryl alkynyl, lower

alkynyl and lower alkanoylamino;

® is a 5 or 6 membered heteroaromatic ring containing from 1 to 2 hetero

atoms selected from the group consisting of oxygen, sulfur and nitrogen;

R® and R° are each independently hydrogen, lower alkyl, lower alkoxy,

perfiuoro lower alkyl, halogen, aryl lower alkyl, aryl, or aryl lower alkoxy.

A preferred embodiment of the present invention refers to compounds of the formula

R! Re
\N/
N7 a
X o
HN" N O
Y R®

R6
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R6 WD 2006/ 050843 PCT/ EP2005/ 011682 -12 wherein R1,
R2, R3, R4, R5, R6 and R7 are as defined above, or

woheosphesssraceut i cal | y accept abl e salts thereof PCT/EP2005/011682

Compounds as defined above whefein R4, R5 and R6 are

B B RRRISH Y AS0en  RlLPAgN | OV 2 1

%Wﬁé'dﬁéhﬁaoéﬁwry aoaé;kmble%alté thiaydof.or perfl uoro | ower
al kyl', are preferred. Preferred are those conpounds

wherein only R6 is hydrogen. O her preferred conpounds
HRngdIR8Sas H@iﬁfe%ll a{boPé whBRiraRf FRGnarRe sy decyEdepdridently hydrogen,

O h

@ﬁ|ofgreaﬁév(\e/%rglkz E(i%g,d ﬁ?@’gbh&%%‘ m%ﬁgggl r%?)gﬁ!(l){léhio lower
LY suIRhA o?b@ﬁ@bf&ldw@h@lkﬁ] aretphefeirdd.or R6 which is not
hydrogen, is hal ogen, |ower alkyl, |ower alkoxy,

hydr oxy, hydroxy | ower al kyl, | ower al kyl t hi o, | ower

q:lrgﬁélrreé kd PBY¥ cOMpARTds! W6 |oﬁh9m6 i@hydrbgerl Diehmeferred compounds
preferred comounds acgordlﬁgoto the present invention

Are thosasenerand? enard Faate NFFode each i ndependent |y
Pydrogenlkhalogen | ower al kyl, | ower al koxy, alkoxy

ower al kox nitro, dro ower
PO TS RSP TRPKGS Ao ‘@Y%{?Ptyﬁ% gax ol ol &R is hydrogen. Of

%Hééé)é%ﬁouﬁﬂg tR&def érbl &e}r@&\@her@irktﬁb R4MDIR§ V\mic&f ie mabhydrogen is
7 are each 2 gygrend

diaggen, loygealkg) pmalkgmk oK% oéyE) %ﬁﬁ;{, gcmz)er alkylthlo lower

r%ﬂ%@ﬁﬂ)’on&ll M%%Yo loneraikal koxy, hydr oxy |ower alkyl,
| ower al hi o, | ower alkyl sulfonyl, and perfluoro

| ower al kyI O her preferred conpounds are those

\’Qﬁﬁ%ﬁ r%féﬁjed%ropﬁ%uhés Yy Q8o thgprés'éﬁﬁﬁvmifﬁﬁ(alm dsse, Wherein R® and

0Se’ are pre erred wherein the

Hy darepenl independentiy hkgrooen: h@i@@%%weﬁa@ﬁdpwei Q'k%ivhs&oxv lower
PLESE! B RRADGRATORS IohBPaROSS Aok /MSREE hiRft, Rier bigIto, lower
in R4, RS are each enden y7
h@m;rl syéamy!, lsad @géworq lgwer allyli\ipre Hf@iﬁé@?b Sé% R{R8£8%Y,
ﬁ%é@%ﬁhtﬁ)’ﬂl %%Olcﬁ}elﬂé\k yl, \d@\)ﬁ@?élk@k}k)éikbﬁy Q)wér@M@&y ahﬂﬂylhydroxy,
ony uoro | ower alkyl these ¢ 0
t h@EWYdQWGFLﬁI@Wr hystioxynlewer ﬁkﬂﬁpvef@kyl@'%méw Lﬁ‘g%‘ and
PE&HES BN Wer g €1 n R6 and only

Other preferred compounds are those wherein R' or R? is hydrogen. Of these compounds,
those are preferred wherein the R' or R? which is not hydrogen, is C.4 alkyl or

hydroxy C.5 alkyl.

Other preferred compounds of the present invention are those wherein R* R®and R® are
each independently hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, hydroxy lower
alkyl, lower alkylthio, lower alky! sulfonyl or perfluoro lower alkyl. Of these compounds
those are preferred wherein only R® is hydrogen, more preferably wherein R® and only
one of R* or R is hydrogen. Of these compounds, those are preferred wherein the R* or
R® which is not hydrogen, is halogen, lower alkyl, lower alkoxy, hydroxy, hydroxy lower

alkyl, lower alkylthio, lower alkyl sulfonyl or perfluoro lower alkyl.

Other preferred compounds are those wherein R*, R® and R°® are hydrogen.



one of R4 or R6 is hydrogen. O these conpounds, those
are preferred wherein the R4 or R6 which is not

waypdiemgena3 i s hal ogen, | ower al kyl, | ower al kORgTI/EP2005/011682
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hydr oxy, hydroxy | ower al kyl . 1Bower al kyl thi o, | ower

al kyl sulfonyl perfluoro I [l . :
SR aaegﬁwamvaeﬂ@ e A
.6 amwb,qgweo mg/ﬁé@ﬁﬂsféaream/ EP2005/ 011682 -13
Conmpounds as efln above wherein the R or R2 which
Is not hydrogen, is Cl1.4 alkyl or hydroxy Cl -3 alkyl

Hrerepe8icefipedndiebrliiel the ﬂ@@anﬁsvmﬁom adh igs¢ whetein R® and R are
present invention are those wherei

hmd@@gg@q{ﬂléﬁwpvgﬁ@,mﬁ loWe[ %Igg Iowle Iﬂgxyala&g ?y loWer alkoxy,
|rﬁ’£Y@ ThyBhd&@ X PsdrelyHewar a{IIQ)N?,rhyaIlrMXwer anm rImNemIkInm»o, lower alkyl

droxy | ower al koxy

@uﬁgmylmr@l pariese Iogﬂe]gﬂkyy qore gm?rmglgﬁ%os&evmqrﬂgﬁg a]nd R’ are each
ahddHend BRI neFoWEI dikyiheser wiexye IarkoKBIomead alR@xg méro, hydroxy,

each d hal I
d}yﬁwug\ag%%xyi xyjp\&%x%}kyl nggrgall?ﬂggér \éﬁﬁ&%ﬂfon& |, and
oré'ld@@%lkyh)édérﬁ%%ré @*éfé’ramil mdse wheve RélathIFl7 hieochlorine, fluorine,

I ower al kyl sulfon [

i isoreme by O A, G BT AR B o1-0 abony
b l’ﬂu s witt &18FduB@electddifidniBYRERY, MBthoxgland aahdsyl , CL- 3

;ﬂy thio, C183 gl kyl sulfomﬁ;)?7 métl 3 al)fgoxy, Cdixys

al koxy substituted with a group selected from

W@Iﬁé&ﬂg B QX 12 AARNEs A6t mi/dFafg@heé ab) ikylton@ydRbxpC, Ralkyl.

not hydrogen is C al kyl or hydroxy Cl1_3

al kyl . 15 Another preferred embodi ment of the present

d&;{cﬁﬁéﬂ Q%errr%ﬁ%oﬁﬁné?@ BPORRASseRt inkentonl rafetd Jo coaspounds of formula (1)
I ne ove of the formula RLRZ N8 R HNNP2

Res defingdeabeyyoRe fapnularg RO and (c) are as defined

above, or the pharmaceutically acceptable salts

thereof. Preferably, Rl or R2 is hydrogen.

Fur tRBr moreR? t hose conpounds are preferred, wherein

R8 and RO are each independently |ower alkyl, |ower

al koxy, Jlperfluoro | ower al kyl or
N™ 8
P A
~

wherein R', R?, R%, R® and ® are as defined above,

or the pharmaceutically acceptable salts thereof.

Preferably, R' or R? is hydrogen. Furthermore, those compounds are preferred, wherein
R® and R® are each independently lower alkyl, lower alkoxy, perfluoro lower alkyl or

halogen. Preferably, the R' or R2 which is not hydrogen, is Cy.4 alkyl or hydroxy Cy.s alkyl.

Preferred compounds of formula (1) as described above are those selected from the group
consisting of

7-(2,5-dimethyI—phenyI)-N4-methyI—quinazoIine-2,4-diamine,
N-4Methyl-7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine,
N4,N4-DImethyI-7—(2-triﬂuoromethyl-phenyI)-quinazoline-2,4-diamine trifluoroacetic acid
salf,

N4-Methyl-7-thiophen-2-yl-quinazoline-2,4-diamine trifluoroacetic acid salt,



25 hal ogen. Preferably, the RL or R2 which is not
hydrogen, is Cl_4 alkyl or hydroxy Cl_3 al kyl.

weoénedfomsesasl conmpounds of formula (1) as descri bedTapeons/011682
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are those selected fromthe grodip consisting of

?\{4'4\?2 almﬁtg‘“ﬁt?% %ﬁg%%g)qu%zgﬁtewb, “dthmine trifluoroacetic acid salt,

N4divethply T -o ol Radinaddinedndamine; phenyl ) - qui nazol i ne-2, 4

Nﬁl '}akérmDﬂ’ﬁIEY‘hK/P o e AR N ey
7-(2,64Duhanypehyl) Nhumtby:iwtnazolm@rim -dégamhine,

43 %@%@E@%@h O i BBl g g rlenm e
MEEW%IQE@GB&OHH&-Q 4 diamine trifluoroacetic acid salt,

N‘iﬁ M%@tgﬁf % tc@yla@?@% N5 2- il HRBRIELEE Zeid sgl‘t am ne
N&r nﬁiplpw oItom thﬁdlwemmumenmmaneawae salt,

t'M Wf l%ﬁ)raa\zj j -0 éol)gcq éﬂlr{eué“zl R He ﬂﬁlugro%cgﬁ@g&l@ Galt,

77 @26 @Trﬁbtﬁﬁtmwhylphﬂwh)laqmmmbyﬂ 4-gisiniee viflunmagetic- aicsalt,
77(-@ %D@%ﬂmﬂenwm é\lﬁxj}k} dlﬁww\ﬂm%zr%l{\% -2 4- dla?whnéeztgfluoroa?tlﬁ acid salt,
?r e %?%th%@WJMYprOpyl@Uywbzmmer&yz{ilalmmee mﬂmomaaauqmcld salt,
ST RO e Bt op R B s tgacote e s
a4 N45[§1H9th%/l -7-(2- phenoxy -phenyl)-quinazoline-2,4-diamine,

th azq’i @g[{@g&@ 5[{4 Hgggﬁgtﬁ?ll qurl]neaz%l’lrﬁe g 4acf%
NA (N - ;B’r‘é?\WlNﬂrT@tHyPthaﬂMh@amdilammeZ 4- di ami ne

trlfl ugroacetic a e'ﬁ
7L (226'@-'@?"1'?6”79\"9’!)/% %/metmq‘é'f‘%ﬂ'mﬁgr%@?m'q%e 2, 4-di ani
0@4 Métﬁ)himﬁ @a@ﬂrhé?chﬁqll-ﬁp)ﬁr@icﬂ A~ yI) qumazollne -2,4-diamine,

i i2s GRe el L phen ) e N 0 S, nazol i ne-2, 4

7. (226-@1@1IéFBIHF%hyIFN&WéthyI%r@IZOlﬂw-E guiizmaine] i ne- 2, 4- di am
ine trifluoroacetic acid

72 (%IS@PPMb@hﬁHYD'%”éWﬂW' qux@hr&q pPUITIGui nazol i ne- 2, 4

@l@oﬂ?op%;bﬁé I\Qﬁﬂ%irﬁe’f lqdur&’zlbltne 2, Bldliamine,
n@(z ﬂ;hyl p%/enyl) 4 N4- d?rrr]xgt)t(w% quma o, r?e g% cpan;u(r)wlel ne-2, 4-diam

77 Q’Zbﬁ)n% bhatamonphrawi-hoiNdzdide 8l aeibite, qui nazol i ne- 2, 4

7N€' ZMEEE‘“% pﬁﬂwhwlyaqqhn@fgﬁh@pmwltﬂfgggpqq@gc 50id Saltani ne,
77&22 @oﬂo@éﬂ%b‘&@f?ﬂ%éﬂwg}%r{&bhﬁ zqtdnmmej ine-2,4-dia

trimethyl

I—Nﬂyﬂ%ﬂzﬂﬂ q:I(g}}ll)q.L{ﬂ]ﬁZﬁlel MiNg;- g am ne,

7733 @e@%@'dﬁ%ﬁ) RReAYhY - QWBhTYS aqidmiagol | ne- 2, 4- di am

72(ANEOR-Ghetbyieulfrwhprony Repuirer a4 MRS RRY: 2, 4- di am

' RIQ,N4 Dimethyl-7-(2,3,5,6-tetramenthyl-phenyl)-quinazoline-2,4- diamine,
N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine,
2-[2-Amino-7-(2,6-dimethyl-phenyl)-quinazolin-4-ylamino]—ethanol,
2-[2-Amino-7-(2-phenoxy—phenyl)—quinazolin-4-y|amino]-ethanol,
2-[2-Amino-7—(2,6-dich|oro-phenyl)—quinazolin—4—ylamino]-ethanol,
2-[2-Amino-7—(2,6-diﬂuoro-phenyl)-quinazolin-4~ylamino]-ethanol,
2-[2-Amino-7-(2,5-diﬂuoro-phenyl)~quinazolin-4-ylamino]—ethanol,
2-[2—Amiho-7—(2~f|uoro-phenyl)-quinazolin-4-ylamino]—ethanol,
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7-(2-1sopropyl - phenyl ) - Nd- et hyl - qui nazol i ne- 2, 4- di am
ne, 7-(2-1sopropyl- phenyl) N4,

woOkewioset4by| - qui nazol i ne- 2, 4-di am ne, PCT/EP2005/011682

7- (2- Et hyl - phenyl) - N4, -15-

: %?%WHE%%Egﬁq(ﬁlﬁ@sszood\lf%ﬁé%H%F%lﬁrﬂnggnﬁmo& ethanﬂl di am ne,

252 MéniNet7hy-tolyl-quimenylin-drylemizatativanoR, 4- di ami ne

T e T SO e N P
ar(zrmmnom@ oty yineZelon-4-glaylina)uiropare?-ohe- 2, 4- di ani ne,
&Amlno—h79<))(¥olyﬁ qun%z?)lnn'%’-y%ﬂ%ﬁlpr%ﬁnnwa%JPl i ne-2, 4-di am ne

%meﬂ?e-((ﬂylemhmlzslm -f-ytaylingkpeodny1-qii nazol i n- 4- yl ami

no anol
7"?4?% %ungaZé)lntw ?r4a?+aerrr1] ”ﬁyl phenyl ) - qui nazo
Aihmfb Mn@émw@nmo -quinazolin-7-yl)-phenyl}-methanol trifluoroacetic acid salt,

SI\{Ecg[prgpyl - é\eth%%? BR&N) POg rr‘r¥etl%yl 8%9%1%'2% dRndidiRib 8 cetic acid
Zalt2- Am no-7- (2, 6-di net hyl - phenyl) - qui nazol i n-4-yl am n
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%’@a@eﬁﬂ'ﬁﬂﬁﬁwa%'ﬁ&%ﬂ“)ﬂ?\'ﬂ ZYhprenianenyrnethiagone. i an
ITe(2tdifidroraeihagye phenydeliamettivi-quigazoline-2,4-diamine, _

o e Db S gOtPl T B B bRErin-flrlthanone,
-zg[hqasdnilnM-nmhtnthrqmmml|m-|7{e/4)23 -¢ifidoramietiey)-phenoxy]-ethanol,
r%—(‘%édAml -4- me’%yrénp ino- é{m;zo’hlﬁ— - tM d%tm{)%hi&%salfodha%@e

2 C2artinBid gty nphe gyihjzdii-7ape)-berzegesuifanamidee- 2, 4- di am
[ﬁn[?’z(ZBArﬂpgh%@e@ym?Wgl)rine\ﬁpliprgt—%%trgw%ozsnzegwl eaow rogane—1 2-diol,
I7I’-l[er (2Bethoxy-ethoxy)-6-trifluoromethyl-phenyl]-N4-methyl-quinazoline-2,4-diamine,
(2Ar|nﬁ1%pz{ rr%yhylaprrrrlreméu na%ln- - ngenz%nesﬁrzo%aml ; 2, 4-di am
N ﬁiétrm-glm-dhh@dsmlrhethlﬂam&tohwmazulrm&ad)l-bemeeri’es@{fdmaimda,e,
gﬁ{%ﬁgo SQE-hydI%xy—eYhoxg) B/he)nyl eremg%yl q.rlilnar}%Fnl 2n )2 dr‘%lrnzrlnedI
A(mzadxm‘étr(yzﬂeze Ayisleh4amybthphgreAl)oropheadbiNi-methyHoaimazoline-2,4-

n
I\‘ﬁ Wﬁ?ﬁlygro‘?hlf’ﬂd%ﬁ%lhoxy phenyl ) - qui nazol i ne- 2, 4- di am ne
,S-FO(Z amino-4- methylamrno -quinazolin-7-yl)-3-fluoro-phenoxy]-propane-1,2-diol,

B pe 2. bt L bN-7 B 2atkdm @yl nazel i n-4-y! anin

22 Zzerﬁiﬁbfmm&r(y%,nﬁn&thbmm “7PYIpby 2otccatidiaeiyl estde,yl ami n
et han

u@rfaiogsqaéﬁg}ﬁlsor%{{n?wA%WSE&‘ymaﬁt?r'n%jmez?lﬁ%%r‘ diamine,
27‘ HiEitAfsofodeth9l- Wagwmam@ihymmadom pa)dighimartediuoroacetic acid
(ﬁ 2- Fl uogg 6- met hoxy- phenyl ) - Nd- net hyl - qui nazol i ne, 4-
m ne

2Ni Arefifii-2Q2 mé&hyiB-Nitro pHEMAZQlindrofing b andiamineRfifadacktic acid salt,

[23(2( aMiNRThBEHY SRR AR ANy h Ao PPNgeis apil RSy asisr

)\m‘rfol-"f @%ﬂ@(e@tfér@l-@qrrmo‘ﬁ&héthyl -phenyl)- qurnazolln-4 ylamlno] -ethanol,
Chl oro ul nazo I ne-

I
(3 hpBIoo e RIS dTy ARy TGRS o) Sthanol
i @B@r@@ﬂ@%&@%l phélr%/I -N4- methyl quinazoline-2,4- dramrne and

oro -N4- ){I- ui nazol i ne- 2, 4- di
Metlﬂng@tpl@ggleg Fr@lug@mftryé-pheny -methyl- qurnazollne 22,4~ amlne
ar(dzthé Péﬁﬁb\déh@ca‘ﬂb%@&’ép’ta%sﬂ%tthéfﬂeoﬂUl nazol i ne- 2, 4-di am
i ne tr|fI uoroacetic acid salt
2-[2-Am no-7-(2-trifluoronethyl - phenyl)-qui nazolin-4-y
| @Wnl\g&]no%td? ?d?ff?rlula (t hare mdlvrduallY preferred and physrologlcally acceptable salis

thyl-7-(2- | sul f 3 qumazom-z
dﬁhgmoﬁ@re igdividually preferred, with the compoun s of formula (1) being partroularly

7pr_§fe?r‘%@.ny| 2-yl - NA- et hyl - qui nazol i ne- 2, 4-di am ne
trifluoroacetic acid salt,

2- (2- am no- 4- met hyl am no- qui nazol i n-7-yl ) - benzal dehyde
' The compounds of formula (I) can have one or more asymmetric C atoms and can
therefore exist as an enantiomeric mixture, mixture of stereoisomers or as optically pure

compounds.



7-(3,5-D net hyl -i soxazol - 4-yl ) - N4- net hyl - qui nazol i ne-2
, 4-di am ne,

W@-2006/0508481 0- 2- met hyl - phenyl ) - Nd- et hyl - qui nazeCTme2@35411682
- di am ne, -1 -

> (1(2) '?:tn\}wlrl] %Zaibgr%tcg eldatri?atn t?wé%%imr;])%ar?clisi (g}_géhga} fotr)r%ﬂéo(ﬂiiﬁ EHlé favention
%aéyzbé\@érhéﬂ%tff&rﬂiﬁbnﬂ hesps)to Mowrt derivatindsivetrch ameseRadle of

I"'am ne, .

ro(gersien hadeouhe satENt SABRASHNRYMiet hyl - qui nazol i ne- 2, 4
- di am ne,

2-[ 2- Ami no- 7- ( 2- net hyl sul f anyl - phenyl ) - qui nazol i n- 4-yl
am no] - et hanol

2-[ 2- Ami no- 7- ( 2- met hanesul f onyl - phenyl ) - qui nazol i n-4-y
| am no] - et hanol ,

2- (2- Ami no- 4- met hyl am no- qui nazol i n-7-yl ) - N hydr oxy- be
nzam di ne, 15

N-[ 2- (2- Am no- 4- met hyl am no- qui nazol i n-7-yl)-phenyl]-m
et hanesul f onam de,

7- (2- Et hyl sul fanyl - phenyl ) - Nd- et hyl - qui nazol i ne- 2, 4-d
i am ne,

7- (2- Et hanesul f onyl - phenyl ) - N4- net hyl - qui nazol i ne- 2, 4-
di am ne, 7-[2-(4-Benzyl-piperazin-

-yl )-6-fuoro-phenyl]-N4- et hyl - qui nazol i ne- 2, 4- di am ne
, 7-(2-Fluoro-6-pyrrolidin-

-yl - phenyl ) - Nd- net hyl - qui nazol i ne- 2, 4-di am ne
trifluoroacetic 20 acid salt,

N4- Met hyl - 7- (2-pyrrolidin-1-yl-6-trifluoronethyl-pheny
| ) - qui nazol i ne- 2, 4-di am ne,

N4- met hyl - 7- (2- met hyl sul fanyl -6-trifl uoronet hyl - phenyl
) - qui nhazol i ne- 2, 4-di am ne,

[ 2- (2- am no- 4- net hyl am no- qui nazol i n-7-yl ) -3-net hyl - ph
enyl ] - met hanol ,

7-(2-Ethyl sul fanyl-6-trifl uoronethyl - phenyl) - N4- et hyl
- qui nazol i ne-2, 4-di am ne, 25

7- (2- Chl or o- 6- net hyl - phenyl ) - Nd- net hyl - qui nazol i ne-2, 4
- di am ne,

7-(2,6-D chl oro-phenyl ) - N4- net hyl - qui nazol i ne- 2, 4- di am
ine trifluoroacetic acid salt,

2- (2- am no- 4- met hyl am no- qui nazol i n-7-yl) - 3-net hyl - ben
zam de, 2-(2-am no-4-nethyl am no-qui nazolin-7-yl)-3,
N, N-trinethyl - benzam de, 2-(2-am

no- 4- met hyl am no- qui nazol i n-7-yl) -3,

N- di net hyl - benzam de, 30

2- (2- am no- 4- met hyl am no- qui nazol i n-7-yl)-N- et hyl

- 3- net hyl - benzam de,
7-(2-ethoxy-6-trifluoronethyl-phenyl)-N4-net hyl - qui naz
oline-2,4-diamne trifluoroacetic acid salt,

2- (2- Am no- 4- net hyl am no- qui nazolin-7-yl)-N

N- di et hyl - 3- net hyl - benzam de,

1-[2-(2- Am no- 4- net hyl am no- qui nazol i n-7-yl) - phenyl]-e
t hanone, 35

2-[ 2- (2- Ami no- 4- net hyl am no- qui nazol i n-7-yl ) -phenyl ]-e
t hanol , 2-(2-am no-4-nethyl am no-quinazolin-7-yl)-3,
N- di et hyl - N- pr opyl - benzam de,
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2-[2-(2-am no- 4- net hyl am no- qui nazolin-7-yl)-3-trifluo
r omet hyl - phenyl am no] - et hanol , WO 2006/ 050843

wWOCTicER®a05/ 011682 -20 PCT/EP2005/011682

[ 2- (2- am no- 4- net hyl am no- qui hazol i n-7-yl ) - phenyl ] - phe
nyl - met han
%e 2?@?‘?“%&’@%{%&?; topﬁ é’ﬁ‘iﬂ%"‘s f\?é[ the Pheplaratlon r% ggrlnpﬁgr]ds of formula (1)

adigafihdttabove, comprising reacting a compound of formula (1h

[2-(2-am no- 4- met hyl am no- qui nazol i n-7-yl ) - 3- net hyl - ph
enyl ] - pi peridin-1-yl - met hanone,

2-[2-(2-am no- 4- rrethylya‘r(no/q%ﬂ nazolin-7-yl)-3-trifiuo
romet hyl - phenoxy] - et hanol"N'5
2- (2- aAm no- 4- net hyl am no-jgui n
| - benzenesul fonam de, N™
2- (2-am no- 4- et hyl ani n Lqu/i
nam de, HN” SN” 7 Br 1) .

3-[ 2- (2- Ami no- 4- met hyl ami no- qui nazol i n-7-g/| )-3-trifiuo
romet hyl - phenoxy] - pr opane- 1, 2-di ol ,

7-12-(2- Met hoxy-ethoxy)-6-trifiuoronethyl-phenyl]-
atitmyd cqropouddHMNB-X, 4- di ami ne,

5{%{%%%@@12%2 4Rty L agLfiRdHop@zol i n-7-yl) - benzenesul f o

N- et hyl - 2- (2- am no- 4- net hyl am no- qui nazol i n-7-yl ) - ben

nesul s defined above, when
Zﬁ[ed)r?f%ng:}‘@)_gbgcﬁbalﬁo dr Iatﬁiltoe% nds o‘:efr?{/mma amet hyl - qui
nazmdred by adrdeatisasidessribed above
7-12-(2, 2-di et hyl -[ 1, 3] di oxol an- 4-yl net hoxy) 6-fluoro
- phenyl ] - Nd- net hyl - qui nazol i ne-2, 4- di am n
h'b;lrchmhﬂcmnidsief wahtla (1), (1) and (HO)2B- ‘X can be prepared by methods known in
n I ', R®and
é ]agggreggrgaﬁegrﬁ% J&yéﬂﬂﬁ'aﬂglo )E{He%te URads dtherwisd ihdiek@d, R',
Z(éMamdwbe&aide\@l am no- qui nazol i n-7-yl ) - benzam de,
2- (2-am no- 4- net hyl am no- qui nazolin-7-yl)-benzoic
acid nethyl ester,
7-(2-fluoro-6-trifluoronethyl-phenyl)-N-net hyl - qui naz
ol i ne- 2, 4-di am ne,
7-(2,6-bis-trifiuoronethyl-phenyl)-N4-nethyl - qui nazol i
ne-2,4-diamne trifluoroacetic acid salt, 20
N4- nmet hyl - 7- ( 2- net hyl - 6- ni t r o- phenyl ) - qui nazol i ne- 2, 4-
diam ne trifluoroacetic acid salt,
2- (2- am no- 4- et hyl am no- qui nazol i n-7-yl) - 3- met hyl
-benzoi ¢ acid nethyl ester,
2-[2- Am no- 7- (2- nmet hyl sul fanyl -6-trifi uoronet hyl - pheny
) - qui nazol i n-4-yl am no] -ethanol,
2-[2- Ami no-7- (2, 6- bi s- et hyl
sul fanyl - phenyl ) - qui nazol i n- 4-yl am no] - et hanol ,
7- (2, 6-Bi s-net hyl sul fanyl - phenyl ) - Nd- net hyl - qui nazol i n
e-2, 4-di am ne, and 25
7-(2- Met hanesul fonyl -6-trifl uoronet hyl - phenyl ) - N- 4- net
hyl - qui nazol i ne- 2, 4-di am ne, and the pharnmaceutically
acceptabl e salts thereof. Conpounds of formula (1) are
individually preferred and physiol ogically acceptabl e
salts

zolin-7-yl)-N N di nethy

in-7-yl)-benzenesul fo
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20

25

thereof are individually preferred, with the conpounds
of formula (1) being particularly 30 preferred. The

woanpmiesds of fornmula (1) can have one or nor ePCT/EP2005/011682

asynmetric C atons and can thegefore exist as an
enantioneric mxture, mxture of stereoisoners or as
ggg} I/im/ahﬂign ipats® conoemmed wdts. PhaBnaIeUPER) 6PBEFHaNs comprising a

P ' i . ,
A e R i el
ang/obedidearitvat i sed at functional groups to provide
derivatives which are capable of conversion back to

t ;r%@%%% HRUMPOURE prdbent M0entldR r@laf28/1O6BA3unds as defined above for
005/011682 -22 The | vep?tlig?n furth

tuge as preseradicpstive ﬂ@smﬁﬁtr ic Oré"&ﬁ& Gﬁ%{gﬁ%#t%ta%ﬁve substances
fro tAd krBattriont aA&/ofeiobhygxiabbuissases mpidhsire gnadeieded byPaP-1B

conpound of I [ 1), -

TR eatpuli Soeep siien soreseriiar VB o Ghlcbee
djéﬁfcétﬁl@tiatb,mfaeﬁcuﬁnl@' tyreet diabeienvgpe 2 dinbaiesodinbeias eejated diseases,
conpounds_ Q (] ' ¥

PR d%@ﬁfegf'%f%%l%@épgﬁe%@g@ﬁ e e

conpoun -
pﬁgavagﬁgngls%@eas‘% Im);g;hq(d:{(l)r) t{\% gﬂdeé Ql_éo g ggé(/og SEOCPF‘}%B@E treatment of

Bﬁ%ﬁé\g’gtgg\/gi’cﬂ I%??ﬁ{gg%été&@} ete-1 Bumi@iﬁﬁs,qiahmuwwé%r the therapeutic and/or

: and X ar d '

R MsIBysaier abangae 1A Soeied il B od Blcose
aioﬁ@erﬁﬁaﬁ@ﬁ,rmﬂbmartyhymd adimbemst iypal diabebess diabetes related diseases,
conprising a onpound_ of for ) i

SRR oS Pl b i Peosle st
comprises administering a compound of formula () as defined above to a human being or

r

animal.

The invention furthermore relates to the use of compounds of formula (1) as defined
above for the therapeutic and/or prophylactic treatment of diseases which are modulated
by PTP-1B inhibitors, particularly diseases which are associated with high blood glucose
concentration, especially type 1 diabetes, type 2 diabetes, diabetes related diseases,

impaired glucose tolerance, impaired insulin sensitivity or obesity.

The invention also relates to the use of compounds of formula (1) as defined above for the
preparation of medicaments for the therapeutic and/or prophylactic treatment of diseases
which are modulated by PTP-1B inhibitors, particularly diseases which are associated with
high blood glucose concentration, especially type 1 diabetes, type 2 diabetes, diabetes
related diseases, impaired glucose tolerance, impaired insulin sensitivity or obesity.
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30

35

and/ or adj uvant. Another embodi nent of the present
invention relates to conpounds as defined above for 5

waecasoddber apeut i ¢ active substances, parti cubPariep2d06/011682

use as therapeutic active subs@ances for the

o b PR GRo8h onigRRa Hfleha forms of use
dih%ec@%ggey\ihlmmathg caspoands afdhaninténthingite IaUmmistgdedomsﬁeC‘ﬂve

concentrati on, 1 di

bt depes b setre bl ar iequle MIPTRE ettt gequiroments
tpkiy BateAt andPainicid df pgitinistratiens Dosagdsymay b@ Idemrmmedb@ any

The i nvention al so e

EREV R BoRNP o, TSRy G MY e ot Serel fiaseges gf about 0.
Whiop gtk & b s OMbightashr iy BReRpréferednhittb Hbezges of 0.5-10 mg/kg per day
parti cul arI for the therapeutic and/or prophylactic

tyeing: PAsHeUIYTY RIP'SE8des whi ch are associated with high

bl ood gl ucose concentration, particularly type 1

di abetes, type 2 di abet etes rel ted

| HgdnYesdog f é@omevsee@ﬁesnawﬁaﬁﬂ EaEPORLoN ﬁ*ﬁa Sormain &
%ﬁ‘%ﬁh&cbéunbé{lly@ﬁe@mrh&unt%a cbmpetiftbet tﬂélrwemm‘rl areka pharmaceutlcally
adm ni stering a conpound, 0

HAS6oRtablg cgrrmn§Hotbg rﬁao%tfonsg{lﬁynlﬁq omﬂglg qd?Ryeerﬂyl C&rllventlonal means.

Frpidis Bﬁgﬁaﬁulb@s%ﬁ SohRirt d1€ertsaf dinde/sTIBLS, Ct&rmirs bodimgnss. Liquid
efined above for the therapeutic an

p}ozamwltlae% Fan be.deit REeFPIGIN tedeaa gs? Rkl "@H’Va&?r miﬁ?lﬁiﬁ sqlipn.

Yo filRskal doﬂféirpé hlﬂsrr %r tl"mﬂdehéﬁloﬂa@ﬂﬂtlm ¢ peashr Mbradibnar Burthermore,
associated with hig | ood u%Pucose 20 concentrati

diayecinreyng 9%’0\@8(143&\%%!{9@39 {aEeSUHALY HERsas areaﬁré({né;s stabilizing,

rrﬁb@ﬁﬁ@-réﬁﬁ%@%‘ﬁ& emUisMigrREne! déonsiead Llite E@rﬂ@ﬂjmg the osmotic
inmpaired insulin sensitivity or obesit ¢ The invention

drrsesure| uffees and Qe adsitives APBRRRESS M formul a (1) as
defined above for the preparation of nedi carrents for

the therapeutic and/or prophylactic treatnent
dT hecprewigusymepkongdcariRiunaeds g)d piyens ean qﬂqmmsgm conventional

ﬁﬂﬁgh\%f) ﬁél}ﬂl £c86@BROrYEHIE Br iRbRaAR 2RBEBAESE, ngt Rwad8r, gelatine,

| ucose concentration, especial I
dheibee.ctarch y}j@r@stﬂlﬁhﬁé@@é@ talp ot wigbicy eidalitiens 5'&%%‘%@“ the like.

i npai red gl ucose tol erance, inpaired insulin
sensitivity or obesity. WO 2006/ 050843
FOR! ERR d0wi0s fawes suchpas taRleisgncherpsules mrpigRgily aeripin from 1 mg to 250

glﬁﬁlof Qco HPE@H@BF A1 IRALRO STRAEAPSUrAE ©f fHeahRintied nfe@/r B¥prepared by

use. dosages in which the conpounds of the
i evyantiaong! meansdmi ni stered in effective amount depend
on the nature of the specific active ingredient, the
age and requirenents of the patient and the m)de of
aldrdcebsianee Wit thiDioyenjies, thayorwodedseherPiRas sl atipelr pharmaceutically

acceptable salts are useful in the control or prevention of ilinesses associated with high
blood glucose concentration. A preferred indication associated with the present invention

is that associated with diabetes.

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in each particular case. In the case of oral administration, the
dosage for adults may vary from about 1 mg to about 1000 mg per day of a compound of
formula |, or of the corresponding amount of a pharmaceutically acceptable salt thereof.

The daily dosage may be administered as single dose or in divided doses, and in addition,



5 conventional neans, e.g., by dose-limting clinica
trials. In general, dosages of about 0.1 to 20 ny/kg

woaadns/oaei4ght per day are preferred, wth dosagesTmP2005/011682
0.5-10 ngy/ kg per day being papgicul arly preferred.

The invention further c rlse [ I

o TR e S GO A g P

ef fective amount of a conmpound of the invention and a
pharmaceutically acceptable carrier. Such
conpositions may be fornul ated by any conventiona
nmeans. Tablets or granulates can contain a series of
bi nders, fillers, carriers or diluents. Liquid
conpositions can be, for exanple, in the formof a
sterile water-m scible solution. Capsules can contain
a filler or thickener in addition to the active

i ngredient. Furthernmore, 15 flavor-inproving
additives as well as substances usually used as
preserving, stabilizing, noisture-retaining and

emul sifying agents as well as salts for varying the
osnotic pressure, buffers and other additives can

al so be present. The previously nentioned carrier
materials and diluents can conprise any conventi ona
20 pharnmaceutically acceptabl e organic or inorganic
substances, e.g., water, gelatine, |actose, starch,
magnesi um stearate, talc, gum arabic, polyalkylene
glycols and the Iike. Oral unit dosage fornms, such as
tabl ets and capsules, preferably contain from1 ng to
250 ng of a compound of this invention. The conpounds
of the invention may be prepared by 25 conventiona
means. I n accordance with this invention, the
conpounds herein as well as their pharmaceutically
acceptable salts are useful in the control or
prevention of illnesses associated with high bl ood
gl ucose concentration. A preferred indication
associated with the present invention 30 is that
associated with di abetes. The dosage can vary within
wide limts and will, of course, have to be adjusted
to the individual requirenents in each particul ar
case. In the case of oral admnistration, the dosage
for adults may vary fromabout 1 ng to about 1000 ny
per day of a compound of 35 fornmula I, or of the
correspondi ng anount of a pharmaceutically acceptabl e
salt thereof. The daily dosage nmay be adm nistered as
singl e dose or in divided doses, and in addition, WO
2006/ 050843 PCT/ EP2005/ 011682 -25 the upper limt can
al so be exceeded when this is found to be indicated.
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WD 2006/ 050843 PCT/ EP2005/ 011682 -26 The net hods for
preparing the conpounds of this invention are

wdeswrosesas in the followng schenmes. In all seQemes005/011682

and exanples herein it is undepgtood that all carbon

and het eroatons,. ether structurally. icted.by. . ,
|Teeipstheds g H'E?Pﬁr%%r%ﬂm%'?d%?ftﬁs ér&v(%ﬁ%i %%eecéesgg}lg’%(%lg the following
aAPREMBS.| At SaHees and eRydpleg bareitt ibissunderstantphet al ¢anigon and

\é}%!éeg gg*ﬁ@iw“%h%%%ﬁ%@ﬁ%ﬁ%ﬁ :elrzg’r}%\é? gbng ﬁ fawing, are

aReOMPAMEd bptidwprasraee dunberts sigdiogenl atoysHp wesplete the valence as
Tomazic, A; Parrish, C, Fetzer, O Journal of

HPPEIGEIFel i ¢ Chenmistry (1991), 28(5), 1357-63. 10
SCHEME 1 NN FN) a NNBr Br 111 Conpound Il

AEVEURS 3roidne 61 GRaICH B8 CAPBEHAPED 1 6 tfarine decording to the
FRoSHR dedcibd By Diyrethy TaeeizrAdRarishIC;Hetderyr eournal of

heat ed under ,nitrogr(s‘[}t gﬁg 5[33_}% C for 24 hours. The
ridaiaracseic Gheadstnor @\a8" 8ol ed, concentrat ed

in vacuo, to get yellow solid. Water (150 nml-) was

added to the yellow solid fgll by aqueous

amoni um hydr oxi de (5 niL) ti%%“%\\aﬁ\?\'las 8-9. This

resulted into veny fine yellow solid which was washed

with water foll owed by ether and then n-gentane to 20

gi ve 7-brono-qui naz
% as a pal e yetfl 5y

W solid. 1H NNR O
8 7.89 (d, J = O Hz, 1 H), 7.38 (hr g/ :
(d, J =1.95 Hz, T 1 H, 7.13(dd, J1=MN. o8 Hz, £ 8.79
Hz, 1 H), 6.18 (Broad s, 2H). Schenme 2 bel ow provi des
a general syntheshs step, and the exanpl esyprovide a
detailed 25 description of the schematic methods: WO
2006/ 050843 PCT/ EP2005/ 011682

Compound Il : A mixture of 4-bromo-2-flucrobenzonitrile 1(5.24 g, 26.2 mmol) and
guanidine carbonate (9.45 g, 52.5mmol) in N,N-Dimethylacetamide (150 mL) were heated
under nitrogen at 150-160°C for 24 hours. The resultant reaction mixture was cooled,
concentrated in vacuo, io get yellow solid. Water (150 mL) was added to the yellow solid
followed by aqueous ammonium hydroxide (5 mL) till pH was 8-9. This resulted into very
fine yellow solid which was washed with water followed by ether and then n-pentane to
give 7-bromo-quinazoline-2,4-diamine 1l (6.18 g, 98.7 %) as a pale yellow solid. '"H NMR
(DMSO-dg, 400 MHZ) § 7.89 (d, J = 8.79 Hz, 1H), 7.38 (broad s, 2H), 7.33 (d, J = 1.95 Hz,
1H), 7.13(dd, J; = 1.95 Hz, J,= 8.79 Hz, 1H), 6.18 (broad s, 2H).

Scheme 2 below provides a general synthesis step, and the examples provide a detailed

description of the schematic methods:
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20

-27 SCHEME 2 NH2 NI r HZNNBr Il NH2 N1 H2N N
X II'l NH RHalide 2 1 HNRR- NR N+ N HZN N X

WOR2006M350848  Conpound 111: The coupling reacti 8QTERZ05011682

carried out by a conventional -a@a7yl coupling 5 method,
e.g., Suzuki coupling mnet ho% "E) éuzuki et aL,
synt h. conmun. 1981, 11, 5183, %I%‘WI uzuki pure and
Appl. Chem 1985, 57,1749-1758H,(c) Suzuki et al.,
Chem Rev. 1995, 95, 2457- 24 : ) Shieh et al., J.
Og. Chem 1992, 57, 379 381 rtin et aL, Acta
Chem ca Scandi navi ca. /Lﬂ\h g0 Typi cal
conditions used to carry éut the Suzuki coupl i ng of
7- brono- qui nazol i ne-2,4- diamde Il includes the use
of either commerci aIIy appropripate aryl or

het eroaromatic boronic acid or|esters (e.g. where Ar
is defined as aryl) as coupling|partner, in aqueous
base such as sodi um bi car bonat ej or pot assi um car bonat e
or barium hydroxide or triet hy am ne solution, a

pal | adi um cat al yst (2-20 nol e such as 15
tetrakl s(triphenyl phosphi ne) - pal?dl adium (0) or [1,1
" bi s(di phenyl phosphi no) - X
l /
NaH
R-Halide
1 1
R R\ ~R

xﬁ ZNfN\I:LX

Compound Ill: The coupling reaction can be carried out by a conventional aryl coupling
method, e.g., Suzuki coupling method: (a) Suzuki et al., synth.commun. 1981, 11, 513, (b)
Suzuki pure and Appl. Chem. 1985, 57, 1749-1758, (c) Suzuki et al., Chem. Rev. 1995,
95, 2457-2483, (d) Shieh et al, J. Org. Chem. 1992, 57, 379-381, (e) Martin et al., Acta
Chemica Scandinavica. 1993, 47, 513.

Typical conditions used to carry out the Suzuki coupling of 7-bromo-quinazoline-2,4-
diamine Il includes the use of either commercially appropriate aryl or heteroaromatic
boronic acid or esters (e.g. where Ar is defined as aryl) as coupling partner, in aqueous
base such as sodium bicarbonate or potassium carbonate or barium hydroxide or
triethylamine solution, a palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [1,1 'bis(diphenylphosphino)-
ferrocene]dichloro-palladium(ll), in a suitable solvent such as aqueous ethanol or THF or
DMF or ethylene glycol for at temperatures ranging from 25 °C to 125 °Cfor2-18 hr
yields compound Ill. Aliernatively, coupling reaction can be carried out by a conventional
aryl or heteroaromatic coupling partner utilizing Stille coupling. e.g. Stille et al., Angew.
Chem. Int. Ed. Engl., 1986, 25, 508.
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ferrocene] di chloro-palladiun(ll), in a suitable
sol vent such as aqueous ethanol or THE or DMF or

wetmeslosesas gl ycol for at tenperatures rangi ng f POMERZ005/Q11682

to 125 'C for 2-18 hr vyields-ggnapound I11.

Al ternatively, coupling reaction can be carried out by
a conventional aryl or heteroaromatic coupling
repitAiondiibhs dédtDioSatry loat the iillé reactien opcluBeithd esasof zal .

Angew. 20 Che Int. Ed.. Engl

SrBuPBS0RAE PrFERIBE OTIBE P AT RANEL 22T P s o
lﬂéi%ﬂ(lé(tﬂpﬁ@fﬂ%o@phméﬁ@llsﬂmh’i ®) oe[aat blsfdlphmnlylpdesmmp)use
gé{rc?cga?]lg ng ?Rt@ @) a:l}gqug %o aggluﬂwaﬁt}o%é or lithium chloride, in a
QA& aﬁwdrowmrp b@am; melF- qmml\n@dr ethyle0$ glycol[far, dt temperatures

bi s(dj pheny] phos hJ

F%W@'&Eig@]géiyéﬁ ﬁﬁf gd%ylleilcjs coRYP Wych as

pot assi um f | uorlde or lithiumchloride, in a suitable
anhydr ous sol vent such as THE or DMF or ethyl ene

Qidh%ﬁunﬁqv arhetoa ened llln§3'1enrfa1ﬂg§rrag<yfalteﬂmﬁ5 -BEC © b6
C for 2-

ound I
Sempoaie D subede gﬂﬁ% gy ar g A eyt sh el e (o0, R
r%@ﬂ%@ﬂ&mer@u W€ vwewmmgmkalr@d@fm aﬂo«zda ) vields ownomdi- or tri

%g%:ptutgpa()g%p\éaaé@ew Tﬁ@gon I\%ﬁ%igget@ Caﬁg} ’trglrlé(;gbyﬁgelectmg the

da%fpk et ented) @ Hﬁnﬂ@usedﬂISchemetfi belowmndetaﬂreajternatlvely
npound V. The control of al

K
aRB PYRae sy SR e e BV BE A SRaRA R dpign el the schematc
ofethBgs. hal i de used. Schene 3 bel ow provides an
alternatively general synthesis steps, and the
exanpl es provide a detail ed description of the
schematic 15 nmet hods. WO 2006/ 050843
PCT/ EP2005/ 011682 -29 SCHEME 3 N H2 O INIl NaOH N\
H2 NNBr 2N NBr V Il O [+



C HCO C NaHalide [HI1IBr N.\NBr HWVII VI Rl RZNH
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WOB0GHFE843 P(PPh3) 4, DMVE, EtOH, Na2C03, H20 HRCRER2NNSMRI1682
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N\ \ + N\ | HZNYN X H2ZN N X»ogl.V Conpound V: A 5-L
3-neck Round bottom fl ask E ed wth of 7-brono-

gui nazol i ne- 2, 4-di am ne | IV\%@ , 1225 mol)

foll owed by 2-met hoxyet hanol (600 nL) 5 and a sol ution

of sodi um hydr oxi ¢ 61294 g, 7350 mmol) in deionized @

water (1.84 L). The xture wa®Otlhen refluxed fory

h, and a steady vo on of amwenia was noted. Th

yel | ow reactigrR”sef utiorerwas al l owed to slowy dool No Br
rni ght in grder to avoid any accidental

rre!t_d wns. The resultant reaction was neutralized and
fied by drop wise addition of 12 N HC (-550 rrL)i N ci

ice bat_h cooling to pH 5.5, and collected the N="
. . /+

; | eed<to—get—
'n 4-0l V (287.14 Q\M/La
d6, 300 Mtz) 8 11} 16
7 :838Hz 1 H, 7.73 (d, Jy
.65 WO 2006/ 050843 P EP{:{@E}@ 011682

Br

.
/FI ~ /R
HN Fsn
N™~ + NT
)’\ = )'\ =
H,N™ "N Br H,N" N Br

Vil

XB(OH),, Pd(PPh,),, DME,
EtOH, Na,CO,, H,0

;
an R R~ P

NT + NT

/m Z /“\ =

H,N" °N X H,N" °N X

Compound V: A 5-L 3-neck Round bottom flask was charged with of 7-bromo-
quinazoline-2,4-diamine Il (292.9 g, 1225 mmol) followed by 2-methoxyethanol ( 600 mL)
and a solution of sodium hydroxide(294 g, 7350 mmol) in deionized water (1.84 L). The
mixture was then refiuxed for 3 h, and a steady evolution of ammonia was noted. The
yellow reaction solution was allowed to slowly cool to 65 °C overnight in order to avoid any
accidental meltdowns. The resultant reaction was neutralized and acidified by drop wise
addition of 12 N HCI (~550 mL) with ice bath cooling to pH 5.5, and collected the white
solid cake by filtration over a canvas filter pad. The solid cake was rinsed with ~ 2 L of
deionized water and sucked dry overnight at 25 torr at 60 °C with a siow nitrogen bleed to
get 2-Amino-7-bromo-quinazolin-4-ol V (287.14 g, 96%) as a white powder. "H NMR
(DMSO-ds, 300 MHz) & 11.16 (broad s, 1H), 7.74 (d, J = 8.38 Hz, 1H), 7.73 (d, J = 1.65



-30 Hz, 1 H), 7.18 (dd, J1= 8.38 Hz, J2 = 1.65 Hz, 1
H, 6.73 (broad' s, 1 H, 7.33 (d, J =1.95 Hz, 1 H),

WO 20B(0deks3J1= 1. 95 Hz, J2= 8.79 Hz, 1 H), 6. 18PCDEOHS011682
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S, gk?. Compound VI : gypical Vighsnei er chl ori nati on
conditions are carried ou d

B ), TI e Riab - g1 6857 TRE S BrRls THIT806 y = 105 1z
Gl OF i 8@k O Rod\PizNG--08li7 @izl iH)) 64reabramelys, BE).carri ed

out i'n an’ inert solvent such as tol uene,

chloroalkenes or chi oroal kanes. The chlorinati on can

L{nlleﬁlgy@g@a/n@me@r b?loﬁ@éiloﬁ coRgitiond ane cairieel dus as described by
pica ours._ of A 3-L three-neck Round
tﬁlﬁllﬂgﬁﬁ?fﬁi i SaBR! NenR PHeAnas char ged
2- Amno 7- brono- qui nazolin-4-ol V ( 33.60 g, 140
Chl orof orm

1 5 L
rﬂﬁleh\wsg}ﬂﬁﬂqh}@flﬁ?qlq %LHP hg—gc(g ggay be ﬁarrlegf s8t IHT%]l inert solvent

3uéh %g%lﬁ{éllee @ﬁl%)oalkeﬁ@g oV\@fldSW@dlkbﬁesf G’hb@hloﬂﬁﬁi&iﬁ R beTdaeried out at 0
suspensi on becane a yel | ow sol

WEsor1@pI°Gx Baagiien tnesis tyigay 12 a6 h oﬁfé%vh P 'P]%Ck%““d bottom

%{%%k &@ v&b%scha RRidTIARRRSEErdni- qmgazoain AHEIV $GBIBOIREM 40 mmol),
dar K__suspensi on was

HoBOBTL B Po-QUTE AL TRAMBR EBN L YOS ST 9 448 ol

Cab Qﬂﬂi@él@n@é}n‘émf Wathed Yeefiad deskr Nsl Dé yugpehsibn bbeanih yellow
reached - | ayers were se arated nd th |I
g?ﬁe olved HCI gas

| sojusionwedier ~hasmedvani et xradlie cETRIARD GiigUre i
brSéI gés%@g tﬁ%%;%h ah ﬁc@ 5&@!%& PR RRuUNBG deid Repericay was cooled to <5

i um sul |tered, and concentrated in vacuo
t‘@ ahd 800 mLcn’rmeANajht \@as@)added Solid sodium carbonate monohydrate was added

o#f%nazoytﬁ gﬂ—wié rl}dN'éj 'ﬂﬁﬂ% 3\%‘?@%‘#&@@ aNd tl'%sor?ﬂmo layer was

&Nﬁ(%xe(dsmthlwehi)ar (2% 8(91) I(nd ) folowed brige 049_)0 mL) H)The Prpniq phasg was dried
ma§n§§|ugh A_th%ﬁ; fllfége%(la%? coﬂ Tra@edﬂﬂ v'é'éuo 1HAF- 1 BfémbZ-chloro-

A solution of elthe
6M|M|MWIbNJMdIaIaﬂwl-mrmlinﬁdlm Hepan orpnge sakp ¥8eng). H NMR

I\Féfig‘t Bha i B o 18,1 B 7ER R P 76 2, Rl T AAERILTS P, 1), 7.48

didaethy B 7bere s di7eedzyhH), 322 qS BIH)Z:SFEH f 3ithhe sol ution
vvas -3, and the resultant reaction mxture is stirred
for 24 h to 48 h at roomtenperature till hydrolysis
Of sMlutibr oBPEIeTER 6H- Hydrochlonc acid or 1.5 M KH,PO,that had been adjusted to pH

chl or o- umaz [ i n- 0 |
t BavitRe onic @cﬂg %ﬁr%ﬂ\l al\t m;{z%h%ma (%f}'@g]qglnggol\é -2 tyf? N,N-
\7/Hl|kr)netl%@-f5fh%ﬂdklﬁéw tilD thedbH ofsmbsﬂolutlum edst~Beand the resultant reaction
r ono- ui nazol i ne- C
SIS ST G RO PR PRPELE o is &R Bromo-4-
Nci?llaroaﬁlﬂﬁ@zoﬂn@‘;}l)om N-dﬁmeﬂ@/z-wrmnﬁdm V1 toftbe Me(fi Bremet4-clijgro-
refl uxin n ss of amnes (e.g., RLR2NH where
Rﬂ!“'nﬁéo"ﬁg?éy H%'F"?Hlé‘g\zlgove) in the refl uxi ng sol vent
such as ethanol, isopropanol, n-propanol, n-butanol
These mono- or di- substituted the 7-bromo-N4-alkyl-quinazoline-1,3-diamines VIiI can be
synthesized directly from the intermediate N-(7-Bromo-4-chloro-quinazolin-2-yl)-
formamide VII by refluxing with an excess of amines (e.g., RiR=NH where Ry, R, are
defined above) in the refluxing solvent such as ethanol, isopropanol, n-propanol, n-butanol

and with similar reaction as described by Daluge et al, U.S. Pat No. 5,917,042.

Compound IV: The coupling reaction can be carried out by a conventional aryl coupling
method, e.g., Suzuki coupling method: (a) Suzuki et al., Synth.Commun. 1981, 11, 513,



and wth simlar reaction as described by Dal uge et
al, US Pat No. 5,917,042. 35 Conpound IV: The

woaoglusesy3r eact i on can be carried out by a conPemEP2INSH11682
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aryl coupling nethod, e g., Swauki coupli ng nmet hod:

( Suzuki. et al
SBb&res s ST b b 1088 1347 (150 40 SRtk fl, Chem. Rov
a5 pp)2457paRs, (b?fiﬁuerwef all, 74 Drd. T em. (19p2,S6i7, [BrD-381 , @), Martin et al.,
Chem_Rev. 1995, 95, 57 %4@ (d) Shieh et aL, J.

digia Coravra Sepgglinasiea. (e) Martin et aL, Acta
Chem ca Scandi navi ca. 1993 47, 513. 5 Typi cal
conditions used to carr ut th Suz | i ng of . .
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papthaleming %cawaﬂrygtpa fladigiy Cﬁ{ﬂ
t%ﬁél@&’gﬁfﬂehﬁ@ﬂ@ébwr@%%%lmm IQﬁl| 1, adbistaiphenylptiosphino)-

i's(di phenyl phosphi

f@ﬂﬂ@@”@i@?*ﬂ@@tﬂ%ﬂﬁ@mﬁ&w Bef WPEQ)SOMGHT spch, s agyiegus ethanol or THF or

t\1/l %olafgpgt‘%léﬁlpgltam%ﬂ'an@fngﬂtﬂﬁ\ 05°C 1M2SBC for 2-18 hr yields
et Ie for at tenperatures ran |§ fromZSCto

1c2c5m>CfLmd i@rHrSU9$’fél|JT§§ N%%&HW&@ Re-T73-gRpine
substituted N4-al kyl -qui nazol i ne-1,3-dianine 1V. 15
Al ternatively, coupling reaction can be carr.ie

aArnetaely, @ﬁwl!naﬁ%cﬂeﬁ CRBPecaiedput P2 CBBW"PH% ey or Réteroaromatic
p A id sty Rl d. NGrille€etal,, ABhbW) €hé&t. Int. Ed. Engl.,
ﬁ@i@géwréﬁ"e‘mﬂg Pile e ﬁ%n . 1986, 2% 508.

TYP86& &5, e@¥hdi ti ons used to carry out the Stille

reaction include the use of an 20 organostannane as

the coupling partner, palladiumcatalyst (2-20 nol.e %

s ligpical sonditiorsaldes!(te caiY erithe Bk israioN 'ﬁalﬁﬂ%m%'ﬁe(%)a”or
L& ngétgl(lﬁ?éé{ér%‘t}% F&Bﬁ‘ﬁﬁp adézﬂ}ler Palladlum oatalyst (2-20 mole %) such as

ocene such

ptﬁtraks(tumefﬂylm@psmn@rpalla@hm[(rgﬁ @il dﬂ'?ﬁ@'Ph?W’Fﬁ‘OSBU'P?)abI e
ﬂ?%@%ﬁ%glrcﬁlgté’ ?thﬁh‘rﬂph%ssaﬁ'éﬁcﬁés %SQBmQMBMH@BEchlum chloride, in a

res ranging from25C to 125C
f emt@leﬂ@wm\drquseqw@nsswh)qs Wibet PMAts gthylege,glycol for at temperatures

' 728yl Mbstituted N4-
SIS e L B P e ety S B oy e
apbuyquih@oén@mtﬁsdlamuwd&! brono aryl X that would be
utilized as a coupling partner for Suzuki, Stille or
other transition netal .
Scheme 4 below provides one of the ways to synthesis appropriate substituted bromo aryl

X that would be utilized as a coupling partner for Suzuki, Stille or other transition metal

catalyzed coupling as described in scheme 7.
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2006/ 050843 PCT/ EP2005/ 011682 -32 SCHEME 4 Br Br \

WA 2006/080883 | X X The appropriate substituted braan/ERROPE/011682

10

15

20

25

X Where A ig hydr ogen, hal ogenzgr nono or di or 5 tri
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substituted al kyl ,\al koxy, and where Z is_r di
or tri or tetra gr o0 substituted,conmgoy 3
di spl acement s “bf gr4de ion by an ani ne‘qr_al koxy

utilizing convent grial fluoride’ di spl acenent, net hods
with a base such g pot assi um 10 carbonate cesium
carbonates or sodium hydride in a suitable anhydrous
sol vent such as THE or DMF or DMSO or neat for at

t enper at ures rang| from 25

THe gnprenriatresunsyibt ﬁ@ﬁtaryl g(acielﬁw[e@é %ygrcgﬂﬁgle %88%’5 q rqrgono ordior

Ftﬁ uOE) Wﬁ?ﬁ@%ﬁéﬁ% 3%\4460%%83@5@@ Gaik aMoR, Qiq/cllo]or acycllc amines can be

b
1oade frgo cowr@gyy av‘agﬂkgjggg}m%é eneg{)ﬁwH% ﬁgnls @@Ig@en halogen or

]rgggﬁ&ddl P& sabes §ﬁ’6‘s@|§rt§d blﬁﬁ alﬂoiyh andre/nbreom %dnb@cv bredi&r tri or tetra
ere ossess multip

tfétOrCaSlsmB%th r@@ptwﬂdm@ﬁplé%ﬁm%s efbf{Ué?r'H%eP“ bys%fh%wesof alkoxy

B&lio BBWénﬁSﬁal‘ﬁD@nd@c dibhEcanmatt nicthsaérithesb&se such as potassium
appropriate 2, tero difunctional halo

tmbor\mordcmrmjpanbp@@gs assadiyg @Mqirlqggn @aetl.lgtﬁkélgra%hydrous solvent such
Séézﬂl-{!!: or §M|d cgc{ebl\ﬂéo SHRef fof éﬁ@ﬁipbia@uﬁemrg_' tgcf?drgbﬁ&“tb 125°C for 2-18

pl'ing as described in scheme 7 NH2 E
AhrZTFe ﬂUOrydelesquqement reactions are done according to the procedures reviewed
by: (a) Vlasov, J. Fluorine Chem. 1993, 61, 193 (b) Clark, Chem. Rev. 1980, 80, 429 (c)
Yakobson et al., Synthesis. 1983, 169 and the references cited in the mentioned reviews |

where IX possess multipie F, mono or di or tri or tetra substituted product can be obtained.

Scheme 5 below provides one of the ways to synthesis appropriate 2,6 —hetero
difunctional halo aryl XIl that would be utilized as a coupling partner for Suzuki, Stille or

other transition metal catalyzed coupling as described in scheme 7.

SCHEME 5
NH

b
N
Y
-
T

X X1

The appropriate substituted 2,6 —hetero difunctional halo aryl Xl where E is Bromo or
lodo, Where F is hydrogen, halogen or mono or di or tri or tetra substituted alkyl, alkoxy,
thio alkoxy and where H is thio alkoxy, alkoxy, cyclic or acyclic amines can be made from
commercially available anilines IX where A is hydrogen, halogen or mono or di or tri or
tetra substituted alkyl, alkoxy, and where Z is mono or di or tri or tetra halogen substituted

compound via diazotizations of anilines to respective halogens. The multi step synthesis
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andhe rejereneas e ) bgen substituted conpound via

di iatzot | tzatl ons (ﬁf anilines to respective hal ogens. The

multi step synthesis WO 2006/ 05
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init. 5 Scheme 6 bel ow provi des one of the ways to

synthesis appropriate 2,6 dif gnal halo aryl Xl
that would be utilized as aséﬂ'ﬁ{"k g partner fo¥

Suzuki Ie or other transitgon @etal catalyzed
coupl ifag as7descri bed in Schems 7 SGHEME 6 E OE O A
i XUUXI 11T 10 The appropfRhate tituted 2,6
[ ¢ @alo aryl X1l E is Brono or | odo,
wher|g i s hydrogen, hal ogeni_| ower al kyl, |ower
trifhNuegfo al kyl, |ower al koxy, io al koxy, cyano,

nit roagcan be” synt hesi sedaccor diXill from comercially
avai | &8l e 2,6 difunctional benzoic acids Xl according

tod 5%[?5?&&5 %ut?é't S48 %Qﬁfuﬁétﬁfnﬁﬂwéj)@ la@/V\D(III]Aﬂla% a&nigBromo or lodo, where

liter roce ures for esterificatio
C,emebbycybg@ﬁ aeloggn Iewer adled, tkﬁNel’l\M‘lfluq%p&(Ml Iowyr alkﬂé}(, élhlg g&(oxy, cyano,

4%1&?ﬂ t%n%tﬁés@éda%%lrcﬁﬁ(g lneESRne RSy abBlabROD B difpitional benzoic

84 erences cited in it. 20 Standard

| atids Xi accorging trolierabte POCCAUPAIASHRSIN: car boxyl i c

acids: see Smth, M; March, J.; Advanced Organi c

Chem stry, Wl ey- Intersm ence: NY, 2001, pp. 50

agthridhed Iltelemﬂfe@mpegurestf@das‘temflp@tlons of carboxylic acnds see gmlth M.; March,

J.; Advanced Organic Chemistry, Wiley-Interscience: NY, 2001, pp. 484-491 and the

references cited in it.

Standard literature procedures for aminations of carboxylic acids: see Smith, M.; March,
J.: Advanced Organic Chemistry, Wiley-Interscience: NY, 2001, pp. 508-515 and the

references cited in it.

Standard literature procedures for aldehydes from carboxylic acids: see Smith, M.; March,
J.; Advanced Organic Chemistry, Wiley-Interscience. NY, 2001, pp. 553-554 and the

references cited in it.

Standard literature procedures for ketones: see Smith, M.; March, J.; Advanced Organic
Chemistry, Wiley-interscience: NY, 2001, pp. 1678-1680 and the references cited in it.

Non-commercially available 2,6 difunctional benzoic acids Xl are prepared according to
literature procedures as described by: (a) Huszthy, P; Kontos, Z; Vermes, B; Pinter, A.
Tetrahedron (2001), 57, 4967-4975. (b) Denny, W. A ; Atwell, G. J; Rewcastle, G. W;
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Standard literature procedures for aldehydes from
carboxylic acids: see Smth, M; March, 25 J.;

wadvwrsesds Or gani ¢ Chemistry, W/ ey-1 nt ersci enceCTM¥F2005/011682
2001, pp. 553-554 and the refggences cited init.
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or 2, 6 di functional halo aryI Xl

10 SCHEME 7 R1 - N~
PN N Sn XI'TTa VIII)!\ R1
mr X1 or x111 MNax Np HIN' NPPRNNB”
Xlila
X or XIl k)r X1
R R2
\N/
/ X or Xl or Xl N
N -
/k\ o H N)\\N X
H,N" N B~ 2
XIV © v

The organostannane Xllla can be prepared by reacting mono- or di- substituted 7-bromo-
N4-alkyl-quinazoline-1,3-diamines 7-bromo-N4-alkyl-quinazoline-1,3-diamine VIl to its
coupling pariner Bis ( tributyl tin), palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) , a salt such as potassium fiuoride or lithium
chioride, in a suitable anhydrous solvent such as THF or DMF or ethylene glycol for at

temperatures ranging from 25°C to 125°C for 2-18 hr.

The appropriate commercially available substituted bromo aryl X, X1, Xill ( or prepared
according to procedures described on ( Scheme 4-6) can then be coupled to organo-
stannane Xlila via coupling reaction can be carried out by a conventional aryl or
heteroaromatic coupling partner utilizing Stille coupling. e.g., Stille et al., Angew. Chem.
Int. Ed. Engl., 1986, 25, 508.



The organostannane Xl lla can be prepared by reacting
nmono- or di- substituted 7-brono-

wOkeml0&§d43 qui nazol i ne- 1, 3-di am nes PCT/EP2005/011682
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7- brono- N4- al kyl - qui nazol i ne-138-diamine VIII to its
15 coupling partner Bis (tributyl tin), palladium
catal yst ( 2-20 nole 9% such as

W&E:éll@oﬁﬁﬁbh@h@@bﬂb Rheg pbi the)Stibaldaation nmol@dgz the igseseflan

such as potassium fl yori de or o
swrasrenarsiE BB A Cuele i el | B FieA) dhon s
?éth)k* ﬂﬂlﬁh&%m@b rﬁlﬁé @madnenwbamwrms(drpaawlmi@sphmm 25C

(0]

2- 18 hr. 20 The a ropria
&r509e88] d@h@g—gglﬂ%r@@ kﬁ%arlrtosug pﬁ{asyﬁw fﬁ&ﬁﬁ? flltﬂlulrr}’ chloride, in a
%Dﬁé’rﬁé afhy oﬁ‘@@soédwéﬂ\gs@dh & DHEdUDNEF @”ﬁmner‘@egiycmhfc(r at temperatures

4- 6 t
TR RUDLES 4L L A
GARY.§BhbaRb-18d- Mllarrm’fe [vhet er oar omati ¢ coupl i ng part ner

utilizing Stille coupling. e.g., Stille et al., Angew.

Chem Int. Ed. Engl., 1986, 25 508. WD 2006/ 050843
mr@@QQ%Q%MWB 21 dibxabyepblaalXIe omlbé brepsragsmrencting mono- or di-

carr the Stille reaction.in ude
@U@éﬁé?@gnbfaﬁ@ Sl gy e R S Sl barter

? liak A D r AR Bl Adiurh LaithIyRS ( 2 20 mole %) such as
tltg’:mlg.fé(m;gfar@;‘{mp%gg@ﬁhos%)dlmgﬁ %O aaI sla sugh éog)tassmr[n deetate, in a suitable

H:X@RJ%Q %l)fﬁj/bﬁtrgu@g As WF: &CDMF'(OF bihyleRe $8ictl @mMS@dor at temperatures
pOt ssium fl uori e or ithiumc 1

g0 081 2Ser PoSon 28 WEES WGP By Uh ot 1081, 11,
gé%‘?gé) §G%uk@tpdr§ap@rqﬁbpm§m 1965 i7g1 7490585 C) t SUZLRE € al., Chem.

| substitute
sBby 19986+ & 2&131 2483 \fl)- § |8ha i ,,(e5 %)hgp)aﬁgé% q7V379L681 ) Martin
Agziaqr nakd & rﬂlca SRgndnatlicd. 1988, 47, gimxaborol an XIV can
pr‘epare reacting nono- or di- substituted
7 br ono- N4- aI kyI qui nazoline-1,3-diamne VIIl to its

COHP Hj);ﬂgpﬁé %gﬁﬁwerc%ls/(&/'aﬂé’cﬂ@ lsu@ﬂﬂ)tedjbﬂ@ﬂfoadryl Yatil, adil ror prepared

cat such

t etqoading {a properisiigs (ﬁﬁfz‘@ﬁb@ﬁ ARy Sﬁa?l]rlg&l Q),ﬁamlyen be,cupled to aryl [1,3 2]
SH%Qa@o?OIQR:):W§|'aLb'5U|_Eﬁ%t|€5@ﬂon' d”hllﬂn%@lgt @Izam o@nbmgmemod (a) Suzuki et

oI vent su or et

|
f ot Snth Eapenan 19%s 1165 W) SEoe GRS EBB G RER, 57, 1745
1‘}598 313 SE%L%S éé fH&HkReﬁt@bs 9§2n5m¢gmu)ﬂsme%8bt al., J. Org. Chem.

Pure and AppL Chem
17492,1575879-88), Suﬁ/l@n(’qn @(ah@ct@ggﬁm/cap&@nd@ggga @gg 47, 513.
2457- 2483, (d) Shieh et aL, J. Og. Chem 1992, 57,
379-381, (e) Martin et al., Acta Chemc
Sdramélaxamplm whigoigliow, the §nd cog@oqlﬁ@sa\ﬁ%r,ecp‘ym gd gither as free base or,

Pme e% SX IgﬂX@é LBPESiHURSE bladichd weir®pRepared agthe Xifluoroacetic acid

salt



according to procedures described on ( Schene 4-6) can
then be coupled to aryl [1,3,2] dioxaborolan XIV via

woauplosesg3reaction utilizing e.g., Suzuki coupPCIP2005/011682
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met hod: (a) Suzuki et a!'., Symgh.Commun. 1981, 11,
513, (b) Suzuki, Pure and App!. Chem 1985, 57, 1749-
1758, (c) Suzuki et aL, Chem Rev. 1995, 95,

2457- 2483, (d) Shieh et alL, EXAMBLES Chem 25 1992, 57,
379-381, (e) Martin et alL, Acta Chem ca Scandi navi ca.
1993, 47, 513. In the exanples which follow, the fina
conposi tions were purified déxahgieds free base or,
utilizing reverse phase HPLC with TFA gradi ent, were
prepared as the triflyproacetic acid salt: W

2006/ 050843 PCT/ EP200 6614682 -36 EXAMPLES Exanple 1
HBC NCH3 NN 5 CH3 PreNared as described in Schene
2, a solution of 7-brono-quinazoline-2,4-diamn ne |
(0.69 g, 2.886 mmol) in etRane 5 anFpnd et hyl ene
gl ycol dinmethyl ether (25 m xeéd3w th the
tetrakis (triphenyl phosphi ne3~\ps i UA

0.614 mol), ag. 10 s&urabed S6di u
solution (6.0 nL) and 2,5 -dinethylp
(0.86 g, 5.73 nmmol) at room tenperat
nitrogen. The resultant reaction m xtu was heated
at 85C for 1 1/2 hours. The reaction weElat hen cool ed,
diluted with water and extracted (3 x 100 nL) with
95:5:0.5 nethyl ene chloride: nethanol: aqueous

afg%ggrlelcﬁrgs Juedriget HeScnihf %%Séélll}tl@mof ?%‘F&hﬂ%@m@ﬁ@%@%‘% diamine I

Fswere dried over anhydrous sodi um 15

f(otageg SuBafimobric ethanalt(@d mi¥pad ﬁMﬂ”@rﬁWC@h‘#'ﬂ}?Hw&)@‘?‘ﬁbW mL) was
P%g Cﬁa}h% %l’jréag%g(hﬁ)ﬂ m}@phc%,ﬁ]hla )gpélaaﬁhﬂd @A & .o deol), ag.
7sa(t!2rafeoblsamxrmyamopaters9|uylorq6ﬁ %aﬂ—éﬁﬂﬁ@ Sp-dimgihyiphaayl boronic acid (0.86

1%%(%{%)5%%%@‘%%&%‘% @g@q\gﬂ)@ g hh@%s&‘éﬁw@aét@n' rﬂlxture was

) heafe@at @B E 152 hgwds, Thergagtian V\(as_idwen cooled dlluted WIth water and
extracted (3 x 100 mL) with 95:5:0.5 methylene chloride: methanol: aqueous ammonium

hydroxide. The resultant combined organic layers were dried over anhydrous sodium
sulfate, filtered and concentrated. Flash column chromatography on silica gel packed in
95:5:0.5 methylene chloride : methanol: agueous. ammonium hydroxide. 7-(2,5-dimethyl-
phenyl)-quinazoline-2,4-diamine (614.2 mg, 80.5%) was obtained as a light brown solid.
'H NMR (DMSO-ds, 400 MHz) § 7.99 (d, J = 8.79 Hz, 1H ), 7.30 (broad s, 2H), 7.18 (d,J =
7.81 Hz, 1H), 7.09 (d, J = 7.82, 1H), 7.06 (broad s, 2H), 6.95 (dd, J; = 1.95, J, = 8.79, 1H),
6.02 (broad s, 2H), 2.30 (s, 3H), 2.19 (s, 3H).

A solution of 7-(2,5-dimethyl-phenyl)-quinazoline-2,4-diamine (510 mg, 1.929 mmol) and
iodomethane ( 0.11 ml, 1.767 mmol) in anhydrous N,N-dimethylformamide (15 mL) at -5
°Cc was stirred under nitrogen and treated with 60% sodium hydride in oil dispersion (350
mg, 8.75 mmol) resulting a mild gas evolution. The resulting mixture was poured into
water and extracted with a 9/1 methylene chloride/methanol solution. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 9:1 methylene chloride/methanol)
afforded 7-(2,5-dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine (61.1 mg, 11.4%) as
a pale yellow solid. 'H NMR (DMSO-de, 400 MHz) 8 7.94 (d, J = 8.79 Hz, 1H ), 7.91
(broad g, J = 3.91 Hz, .1H), 7.18 (d, J = 7.81 Hz, 1H), 7.08 (m, 3H), 6.97 (dd, J1 = 1.95



7.81 Hz, 1 H, 7.09 (d, J =7.82, 1 H, 7.06 (broad s,
2H), 6.95 (dd, J1 = 1.95, J2 =8.79, 1 H), 20 6.02

wohowadosa3 2H), 2.30 (s, 3H), 2.19 (s, 3H). A BOTEPR®E/011682
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of 7-(2,5-di nethyl -phenyl)-quiLgazoline-2, 4-di am ne

Sﬂ%gz) 29@2;[#%9)2739,%?6 @r?&%%ﬁﬁ@ﬁ?&&ﬁﬂ%éé kaiéHﬂ%S(}é{J@El) 2.19 (s,

as stirred under nitrogen and treated with 60%
sodi um hydride in oil dispersion (350 25 ng, 8.75
nmmol) resulting a mld gas evolution. The resulting
g? Xh ‘éﬁﬁlo&@@s RAHA&tHeHoponadest Exachpiast 2-2¢ tvete vbtkimed as follows:
net hyl ene chl ori de/ met hanol sol ution. Flash
chromat ogr aphy (Merck Silica gel 60, 230-400 nmesh, 9:1
met hyl ene chl ori de/ net hanol Exaafpi@pded
7- (2, 5-di net hyl - phenyl ) - Nd- net hyl - qui nazol i ne- 2, 4-di am
ine (61.1 ng, 11.4% as a pale yel l ow solid. 1H NWR
( DMSO- d6, 400 VHz) 514@4 d, J=8.79 Hz, 1H), 7.91 30
(broad q, J = 3.91 Hz, H) 7.18 (d, J =7.81 Hz, 1
H, 7.08 (m 3H) 6.97 (dd J1 = 1.95 WD 2006/ 050843
PCT/ EP2005/ 011682 -37 Hz, >J.82 Hz 1 H), 6.10
(broad s, 2H), 2.96 (d, N =%79T%z, 3H), 2.30 (s,

3H), 2.19 (s, 3H). In ap an ogo S manner, t he
conpounds of Exanpl es N irfethas fol |l ows:
5 Exanple 2 H3CQ\ N N\ Hr om :
7-(2-trifluoronethyl-phenyl)-qui ) e~2, 4- di am ne
t here was produced N4- Met hyl -
7-(2-trifluoronethyl-phenyl)-quipazgki ne-2, 4-di am ne
as an off-white solid; EI-HRMS me calcd for
C16H13F3N4 (M+) 318.1092, found 318.1078. Exanple 3

1I’l;'_?rom 7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine there was produced N4-Methyl-

7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine as an off-white solid; EI-HRMS m/e
calcd for C16H13F3N4 (M+) 318.1092, found 318.1078.

Example 3

HSC\ /CH
\
FF

From 7—(2—trif|uoromethyl-phenyl)-quinazoline-2,4-diamine there was produced N4,N4-
Dimethyl-7—(2-trifluoromethyl—phenyl)-quinazoline—2,4-diamine trifluoroacetic acid salt as a
white solid; EI-HRMS m/e calcd for Ci7H15F3N4 (M) 332.1249, found 332.1240.

Example 4



H3C ~-NCH3 N\ NN F F F From

7-(2-trifluoronethyl -phenyl)-qui nazol i ne-2, 4-di am ne
wohere®seeas produced N4, N4- PCT/EP2005/011682

Di et hyl - 7-(2-trifluoromethyl -pgenyl)-qui nazol i ne-2, 4-

diamne trifluoroacetic acid salt as a 20 white

solid; EI-HRMS me caI"l:s@I\'\i or Cl7HLIS5F3N4A (M+) 332. 1249,

found 332.1240. Exanple 4 \\O 2006/ 050843

PCT/ EP2005/ 011682 -38- H3 N--- I NN/ From
7-t hi ophen- 2-yl - qui nazol i 4xdi am ne there was
produced N4- Met hyl -7-t

2-yl - qui nazol i ne- 2, 4-di awd oro cetic acid salt
as a white solid; El- W C13H1I2N4S
(M+) 256.0782, found 256.0790. Exanplle &/ H3CQ\ N -CH3

NS NN/ 10 From
7-thi ophen- 2-yl - qui nazol i ne- 2, 4-di am ne there was

produced N4, Nd- Di nmet hyl - 7-

tﬁrbmphafhe;ﬂ}ewz—yjtqumolhna%4ztlamlde dingra avasr profuasdddé-Matiyl-7-thiophen-

glﬁjgwir%{tgl rta(%%? %Bltngé@tgjor?acgﬁ% 5’5%@8 51%1_/aewﬁ@é %gl I- HRMS m/e caled

5 HBCLH NS (M*) 256.0782, found 256.0790.

Example 5
H,C
N\, ~CH,
N |
IN s
N N \ /
10
From 7-thiophen-2-yl-quinazoline-2,4-diamine there was produced N4,N4-Dimethyl-7-
thiophen-2-yl-quinazoline-2,4-diamine trifluoroacetic acid salt as a white solid; EI-HRMS
m/e calcd for Ci4H14N4S (M*) 270.0939, found 270.0937.
15 Example 6

Prepared from 7-o-tolyl-quinazoline-2,4-diamine, there was produced N4-Methyl-7-o-tolyl-
20  quinazoline-2,4-diamine as a white solid; EI-HRMS m/e calcd for CigHigNg (M) 264.1375,
found 264.1374.



N\ 6CH N-N pared from
7-o0-tolyl-quinazoline-2,4-diamne, there was produced

WOKeMSIBAB - 7- 0-t ol yl - Pre 20 qui nazol i ne- 2, 4- dPEWER2008811682
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a white solid; ElI-HRMS nmfe cal ggl.for CL6HLENA (M)

264. 1375, found 264.1374. WO 2006/ 050843

PCT/ EP2005/ 011682 -39 Alternatively, in accordance

?ﬁt%#ﬁam rfr‘?aécd??é@e%ih%bl‘féﬁne 3 a solution of 7-bromo- qumazohne -2,4-diamine

ui nazol 1 ne-2, 4-di am ne 1.(4.02
i {BI0p cah i Geronb NG Frsoes BB .55 T2k 46 ZATamE i Sniitrous NN-
%me(tﬁ%%lﬂﬁam’ld& ﬁg nﬁﬁgtatt‘yé fop pargieted (ABemirogdn arfel tféatéiSWlth 60%

und en and treated with 60%

Isydﬁunde/drlde oi ol d{s@q;@lp@ (Bh9( B/ %0 §1mq|)7re§g tlﬂﬂﬁmllds gas evn]utlon The
\;\gsf,l%‘ 59 rﬂ&’%ﬁe Wak %091%8 ietY Yadr P8 extrBSred Weh W 9/1 Th@atmlé!ﬁwr e

nto water and extracted with
rcenohye/meehanohwumqme/ﬁmm@na@eﬁw &Memhsié?ﬁ gel 60, 230-400 mesh,

éh‘gl%gﬁ‘{y %Wld%}}ﬁ%’tlﬁ%’\ ﬁ e{fﬂo%dgﬁbroﬁ% NZ%H‘;QQ]uﬂﬁibhne 2,4-diamine

y ene c met hanol ) af f ord
i (0D g NE3. 6% by lan iff whitesioliche PMB DRI v 4QPINIH7)B 7489 (broad g, J

g, §§ gﬁ % Bg%(%{‘(g"f LM g Oﬁﬁ' Z@’S Iciel NH/BG(@VSQ) dﬁ1 5(6@0J1 = 1.96 Hz,

=, & g9 Hz, 1H), Ia)ao(Broi&ﬁs(lH 292@ Q@%8H;, y): 7 15(dd

J1 =1.96 Hz, J2 = 8.79 Ky, 6.30 (broad s, 2H),
2.92 (d, J = 4.88 Hz, 3H).]jO NN~NVBr H3CQ\ H3QN N
NNN1_05\\\\CH3 Xl NNBr NN Br

11 Alternatively, N
7- br ono- N4- et hyl - qui nazgl i n
prepared as descri bedN N V

foet b@

Xi

di am ne | X was

Alternatively, 7-bromo-N4-methyl-quinazoline-2,4-diamine IX was prepared as described

as described in Scheme 3.

A 2-L 3-neck RBF equipped as above was charged with 2-Amino-7-bromo-quinazolin-4-ol
V (72 g, 300 mmol), chioromethylene-dimethyliminium chloride (117.6 g, 900 mmol) and ,
dry CHCI3(900 mL), and refluxed for 25 h. The dark orange mixture was concentrated in
vacuo to dryness, then added 1.5 M KH,PO, (600 mL) that had been adjusted to pH 6
with 85% phosphoric acid. After addition, the pH of the solution was ~3, and it was stirred
for 2 h at RT. TLC analysis of the mixture still showed considerable intermediate, so the
mixture was warmed to 60 °C for 2 h, and then allowed to stir at room temperature
overnight. The mixture was brought to pH 6 with a saturated aqueous NaHCOj3 solution
and the solids were collected by filtration, and then rinsed with water. The damp solid was
combined with THF (400 mL) and 40% methylamine (200 mL) in water, and stirred at
Room temperature for 1 h. Initially, the solids mostly went into solution, then the reaction

rapidly thickened. The resultant reaction was warmed the mixture to 60 °C for 2 h. The



as described in Schenme 3. 15 A 2-L 3-neck RBF equi pped
as above was charged with

WQ-260105@843 - br ono- qui nazol in-4-ol V(72 g, 300PaMEP2Q05/011682
chl or onet hyl ene-di net hyl i m ni ugpchl oride (117.6 g, 900
mmol ) and, dry CHCI 3 (900 for .
Tﬁ@ti@aM@Sdh@h@@wﬁnR@te%n moé%ﬁc%wwve%m{x ‘ﬁg‘eﬁ%dﬁe ?‘g'ds by

‘Ht?é%ﬁsThé eglmsmg%oﬂecﬁwﬁﬁ Ko RObf 6680nermetiidmat mbadte and the solids
been adjusted to pH 6 20 with 85% tra%%ho“ C

Afere eoliagiact byoiltratigne Th THirate was &87 B yacup Rughiase. The residue
w g)t Was Slgsolf/&f in2rHF 8hd &ded einsilioest el Bo)f (28000 mesh), then
re still showed consi dera e |nt|er ﬁ‘t@"@ %J]a fed o
5 momc@ﬁ@tfwh@ \«@ﬁmajd%e%o Tdiefr%%' e was aHH I ol aPP
e oldrﬁ@m éﬁﬁ@@f ;slﬂw €el 63)/(@8?449btmes1ﬁh padiextini O8l,Cl,. The
was rou W a saturate
ol wAs ol WirEMeEMans CRISFge &ﬁlpvv@gpéggﬁy 2 ﬁN?F%%M methylene

A I SN4-th dihazoline-2,4-
B R e i

rmamma mn (86,4480 46 IP4)rased vmlte ot HFEPM€e H&P?\ﬂHZ 57.99
10 al é:\h [H'zg‘?H?%' 4 HQ%HQ/H% b 7. B8 ol Hlt9|6CHh 1H), 7.15(dd, Js

reac hi ckene resul tant

r:eaeswm Jna$. Teainzveid)t ﬁéombrsa@@ﬁe?moZ@@ @3%:4823 bz, 3the

WO 2006/ 050843 PCT/ EP2005/ 011682 -40 reacti on vvas

then concentrated in vacuo to a dry slurr

ch hiieates Wbrerr@dﬂciwﬂtwqumamllﬂa'@l,ﬂoﬁ'a”ﬂfr?e Xi‘!)l 4@§ Gadf-d9 mmol),

Bherid ol e oG IR AL, TG TR STe s
15 Ct@ﬂelemrfmieesdphwshfoa@malladlum@ HASE 9, BAS2merspidips. sat sqadjum carbonate
7
éplﬁgdgg%@? g%)—tofglb% gg grcg)t %Egmﬁ]ol \%%:éu}g@at&fbt reflux for 2

dmc}(mesﬁhe Tdsaltare seatiion wastu@I was ihed copled, dipied) vethayeier, extracted

6§? ég %8)6 §h§>r?cgea8{<et n%Pl %Oéﬁtﬂ'nﬂﬁrogldgf( S'%%)bvcr\géeﬁhe combined

EDtgaﬁd: laydrh weed tyjddoner cahhycd'rD@BsSCfdcmm suliade. fijteneohadgaghgilica gel (5 gm),

20 288 oi%’g{?%gﬂ{flafsﬂb%%h At ?’rﬁtwﬁ@% f&]aq&ga&e% Whh 95:5:0.5

dh@tﬁylwe)él“nldnd(aﬁﬁe’eﬁ\énq amrovign Bisiresidevnd elutsgl With same to yield N4-

F@etrg/P%B(%ongwn%chh%M @a%%&é@ﬁ&%%‘g %aﬂ 8TT \ﬁh@elfoam 'H NMR
Fétﬂ\ﬁsUst 400‘&/le)76 ¥e6d, JH8.7¢ Hi: DH HZ. ,93(m_oad &.Jr94189, 1 H), 7.27 (m,

0 30 S 0road.s, 2 ,pequyﬁ N5 5 123w Tk, v (broad s,

25 Xbhi, odb 35U8.4.99 HEBHRIZE, (s, B)hanol (80 ni), ethyl ene
gl'ycol dimethyl ether (80 nL), 15
tetraki s(tri phenyl phoshpi ne) pal | adi unm(0) (4.37 g,

3.782 mmol ), ag. sat. sodi unEganpliat e

30 From 7-o-tolyl-quinazoline-2,4-diamine there was produced N4,N4-Dimethyl-7-o-tolyl-
quinazoline-2,4-diamine trifluoroacetic acid salt as a white solid; EI-HRMS m/e calcd for
C17H18N4 (M+) 278.1531, found 278.1 531.
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solution (30 nm.) and 2-tolyl boronic acid (4.09 g,
30.08 mmpl ) was heated at reflux for 2 hours. The

woesslosesas reacti on m xture was then cool ed, dPCUELH05/011682

with water, extracted 90:10: 14qethyl ene chlori de:

met hanol : amoni um hydroxide (3 x 200 nmL). The
conbined Organic |layers were dried over anhydrous
sodium sul fate, filtered, adttachpdeBica gel (5 gm, 20
and concentrated. Flash colum chromat ography on
silica gel packed with 95:5:0.5 nethylene chloride:
met hanol : ammoni um hydr oxi deG#fyd el uted with same to
yi el d N4- net hyl - 7- o-t ol yl Nqui nazol i ne- 2, 4- di ani ne
(3.54 g, 77.9% as an off ite foam 1H NWR

(DVBO- d6, 400 MHz) 8 7. § 8.79CHz, 1 H),
7.93(broad q, J = 4.89, 1 H), A H, 7.08 (d,
J =1.95 Hz, 1 H), 6. @/ J2 = 7.82
Hz, 1 H), 6.14 (broad''s, 25 2H), J = 4.88 Hz,

3H), 2.25 (s, 3H). Exanple 7 H3
From 7-o-tol yl - qui nazol i ne- 2, 4-gi&
produced N4, N4- Di net hyl - 7- o- t ol y‘T-

az o 0RERINE Bdrdl SRkt wed 7-(2,6-
R B PPl (UER AP R PRRRIAS, JEXG Thp) Pronied 7
ﬂglemgherfyatmmﬁ@ﬂgll -ggigazoling22bdenimspgg an off-white solid; EI-HRMS m/e

%@dﬁﬁ?@ 9’91131@9)%78 1%%1_,6 L) £16pg. N, CH3 N CH3 N H3C

- qui nazol i ne-2, 4-di am ne

M ne”t here was

there was produced 7-(2, 6-

Di et hyl - phenyl ) - N4- et hyl - g glgi ne- 2, 4-di am ne as
an off-white solid; El-HRMsTTe calcd for CL7H18N4
(Mt) 278.1531, found 278.1528. Exanple 9 10 H3C NCH3

H3C \N/CHS

N CH3

From 7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-
Dimethyl-phenyl)-N4,N4-dimethyl-quinazoline-2,4-diamine as a white solid; EI-HRMS m/e
calcd for C18H20N4 (M+) 292.1688, found 292.1692.

Example 10




N~N\  H3C From
7- (2, 6- D net hyl - phenyl ) - qui nazol i ne- 2, 4-di am ne there

woasoemsesdsiced 7- (2, 6- PCT/EP2005/011682

10

15

20

Di et hyl - phenyl ) - N4, N4- di et hylysqui nazol i ne- 2, 4-di am n

e Bt A e B At v guinezoine
) -dia'h'rir% Ve 2QA64REQR A IPATAEDR A0S B E2-HRMS riveaaicd for CirHigNs

-0-tolyl-quinazoline-2,4-di am ne there was produced
N E28y1531., toupdRyB-1881-nazol i ne- 2, 4- di ani ne
trifluoroacetic acid salt as an off-white solid,
El-HRVS mfe cal cd for C1L7HL8NA 278. 1531, found
278.1531. 5 Exanple 11 cHaE — N CH3 N N From
7-0-tolyl-quinazoline-2,4-diam ne there was produced
N4, Nd-Di et hyl -7-0-tol yl -_quinazoline-2, 4-di am ne
trifluoroacetic acid salGHas of f-white solid;

El - HRVS W calcd 10 for c19’#|22|\|4 (M+) 306. 1844, found
306.1838. Exanple 12 CH3NN N CH3 N N 15 From
7-o-tolyl-qui nazol i ne-2, 4-di am ne there was produced
N4- Propyl - 7-o-tol yl -

From 7-o-tolyl-quinazoline-2,4-diamine there was produced N4,N4-Diethyl-7-o-tolyl-
quinazoline-2,4-diamine trifluoroacetic acid salt as an off-white solid; EI-HRMS m/e calcd

for C19H22N4 (M+) 306.1844, found 306.1838.

Example 12

From 7-o-tolyl-quinazoline-2,4-diamine  there was produced N4-Propyl-7-o-tolyl-
quinazoline-2,4-diamine trifluoroacetic acid salt as an off-white solid; EI-HRMS m/e calcd

for C18H20N4 (M+) 292.1688, found 292.1681.

Example 13



qui nazoline-2,4-diamne trifluoroacetic acid salt as
an off-white solid; El-HRVS W calcd for CLSH2ON4

WO b)6/02€33 1688, found 292.1681. Exanple 13 20PWDEP2005/011682
2006/ 050843 PCT/ EP2005/011682. 4343 CH3 H3C "-~ N N
CH3 N)-",, N From?7-o-tolyl-qui ol i ne- 2, 4-di am ne
there was produced N4, N4- Di propy ©-tolyl-
qui nazol ine-2,4-diamne triflugf oacetl c acid salt as a
tan solid; ElI-HRVS calcd fgr C21 H26N4 (M)
334.2157, found 3343158 5 Ffanple 14 CH3 N N CH3
N)I[, NH3C From
7- (2, 6-D et hyl - phenyl ) - quN QL rRe: 2, 4- E'jﬁ"m ne there
was produced 7-(2,6- 10 3

Di et hyl - phenyl ) - N4- et hyl - I am ne
trifluoroacetic acid salN asl\hv\,htes El - HRVB
nme calcd for CL8H2ON4 (M+) 292. 1688 292. 1691

Exanple 15 CH N H3C N\ CH3 N,N/ 15
From 7-o-tolyl-quinazoline-2,4-diamine there was produced N4,N4-Dipropyl-7-o-tolyl-
quinazoline-2,4-diamine trifluoroacetic acid salt as a tan solid; EI-HRMS m/e calcd for
CaHaeN, (M*) 334.2157, found 334.2150.

Example 14

H,C
From 7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-
10  Dimethyl-phenyl)-N4-ethyl-quinazoline-2,4-diamine  trifluoroacetic acid salt as a white
solid; EI-HRMS m/e calcd for CigHoN4 (M) 292.1688, found 292.1691.

Example 15

15 H,C



WD 2006/ 050843 PCT/ EP2005/ 011682 -44 From

7- (2, 6- D net hyl - phenyl ) - qui nazol i ne- 2, 4-di am ne there
woasoemsesdsiced 7- (2, 6- PCT/EP2005/011682

Di met hyl - phenyl ) - N4, N4- di et hyl_4gui nazol i ne- 2, 4-di am ne

trifluoroacetic acid salt HRIVS

|
\Reomal TR, 6-Bimethprpnery) GWP?Zé‘QG 2%6Tm'@%uh@r%26’a§0@?°d@ed 72,6
%?gﬁ%ﬁ %Nﬂ&l&:ﬁ? quNaleridi@@dlaMﬁh@ Fifluoroacetic acid salt as a white
B eth eny

ui nazolin dj t here
vealid; ;ﬁldﬂ&l&lédn éor ) IR 35900 880 £ i 498 7t
Di met hyl - phenyl) hM propyl - qui nazol i ne- 2, 4-di am ne
trifluoroacetic acid salt as a ite 10 solid; EI-HRMS

5 W calcd for CLOH22N4 (Mk) mpiestd found 306. 1838.
Exanple 17 CH3 CH3 N N\ CH3 NH 3 C 15 From
7- (2, 6- D net hyl - phenyl ) - qui nazol.i ne- 2, 4-di am ne there
was produced 7-(2, 6- CH,
Di et hyl - phenyl ) - N4, N4- di propy! - qui nazol i ne- 2, 4-di am n
e trifluoroacetic acid salt &s a white solid; El -HRMS
me calcd for C22H28N4 (M N 348. 2314, found 348. 2317.
20 Exanple 18 WO 2006/ 050843 PCI/ EP2005/ 011682 -45
H3Cl~ NCH3 / \ N O NN CH,

H,C
From 7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-
Dimethyl-phenyl)-N4-propyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a white

10  solid; EI-HRMS m/e calcd for CisH2oN4 (MY) 306.1844, found 306.1838.

Example 17

(CHTCH
N

15
From 7-(2,6-Dimethyl—phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-
Dimethyl-phenyl)-N4,N4-dipropyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a
white solid; EI-HRMS m/e calcd for CaoHosNg (MY) 348.2314, found 348.2317.

20 Example 18



From 7- ( 2- phenoxy- phenyl ) - qui nazol i ne- 2, 4- di am ne
there was produced N4, N4- Di net hyl -
w@-20@/0p08m0xy- phenyl ) - qui nazol i ne- 2, 4-di am ne BETAR2005/011682
off-white solid; El-HRVMS W calgd for C22H2ONAO (M)
356. 1639, found 356.1637. 5 Exanple 19 H3C,, NCH3 IN
F ~-N/ NI \ F H36m\ _CH,

7-(2,6-D fluoro-phenyl) qu nazol i ne- 2,1 ne there
was produced 7-(2,6-Difluoro 10
phenyl) - N4, N4- di net hy\-go m ne as a

light yellow solid HRMEB cal cd for Cl6HL4F2N4
(M+) 300. 1186, found/&w ,

CH3 N N 15 From 7-I EtleI
- phenyl ) - qui nazol i ne- 2 4-di am ne t e/ was produced
7- (2- Et hyl - phenyl ) - N4-net hyl - qui nazdl i ne- 2, 4- di am ne

?&-‘fw%na%syfoll%h@g/ %p%g;lﬂ% %ﬁo&% %%m@% ’cﬁ@lree\)%2 %ab’@éé”@ N4-Dimethyl-
20Q5H 5S¢ PhETY- GIRRADE O 2 HeBamine s amqg-wwq\s@udcﬁgHRMS m/e calcd

l\fIZ)‘r C;I@lg)cl\)l‘@ (M*) 356.1639, found 356.1637.

Example 19

From 7-(2,6-Difluoro-phenyl)-quinazoline—2,4—diamine there was produced 7-(2,6-Difluoro-
10 phenyl)—N4,N4-dimethyl-quinazoline—2,4-diamine as a light yellow solid; EI-HRMS m/e
calcd for C15H14F2N4 (M+) 300.1186, found 300.1185.

Example 20

/CHS
N
M
A

From 7-(2-Ethyl-phenyl)-quinazoline-2,4-diamine there was produced 7-(2-Ethyl-phenyl)-
N4-methyl-quinazoline-2,4-diamine as an off-white solid: EI-HRMS m/e calcd for Ci7HgNs4
(M%) 278.1531, found 278.1530.

15

20 Example 21



From 7- (2, 6- D net hoxy- phenyl ) - qui nazol i ne- 2, 4-di am ne
there was produced 7-(2, 6-

wORastoseey - phenyl ) - NA- et hyl - qui nazol i ne- 2, 4- dPEMER2008811682

10

15

20

a tan solid; El-HRV5 W cal cd_4for Cl7HL8NA02 (M)
310. 1430, found 310.1429. 5 Exan‘pl e 22 N, CH3 N CH3
“I","N N N H3C CH3 Prepare@ as described in Schene 6,
by ut|I|Z|ng Stille coupliNng, from N4- met hyl - 7- 10
tri butyl stannanyl - qui nazoli ne-2, 4-di am (oK and
4-1odo-1, 3, 5-tri met hyl N F ol e: (M-
Met hyl -7-(1, 3,5-trinmethyl -1
H pyrazol -4-yl)-quin k (Y€<
off-white solid; LRNMS fo
283. Exanple 23 15 N, CH3 NG~ _N
7-(2,6-D fl uoro- phenyl) qU| nazol Qwe 274-di am ne there
was produced 7-(2, )
ey MDA Y-SRI RIS 24 el ngte awgs oduoed 726
yrSiHe%xg%'hb i1)- ﬁhwﬁﬁhﬁudgﬁuaqatr@dz B.@liamifa BEEAEANGlid; MHHRMS m/e caled
found 286.1034. 20 Exan”pl e 24 WD 2006/ 050843
FoTCEH2008: 01882 1450 704idE - 149% N N T\

Example 22

CH,

NN

\

N\
H,C CH,

Prepared as described in Scheme 6, by utilizing Stille coupling, from N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine  and 4-lodo-1,3,5-trimethyl-1H-pyrazole: N4-
Methyl-7-(1,3,5-trimethyl-1 H-pyrazol-4-yl)-quinazoline-2,4-diamine as an off-white solid;
LRMS for CysH1gNg (M+H)* at m/z = 283.

Example 23

F.'

From 7-(2,6-Difluoro-phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-Difluoro-
phenyl)-N4-methyl-quinazoline-2,4-diamine as a pale yellow solid; EI-HRMS m/e calcd for
C1sH1aF N, (M*) 286.1030, found 286.1034.

Example 24



Cl From

7- (2, 6-D chl or o- phenyl ) - qui nazol i ne- 2, 4-di am ne there
woasoemsesdsiced 7- (2, 6- PCT/EP2005/011682

Di chl or o- phenyl ) - Nd- et hyl - qui gazol i ne- 2, 4-di am ne as

a pale yellow solid; EI-HRMS nfe 5 calcd for

C15H12C12N4 (MW#) 318.0439, found 318.0436. Exanple 25

NCH3 3 CCH N3 tN N( 1GHTrom

7-(2-1sopropyl - phenyl ) - qui dazol’i ne- 2, 4- di ani ne there

was produced 7-(2-1sopropy

phenyl ) - N4- et hyl - qui nazpt NRs $s di angine as an

of f-white solid; ElI-HR

292. 1688, found 292. 1689

H3C CH3 N N1 \ FronN

7-(2-1sopropyl - phenyl ) - qui nazol i ne- 2 di’am ne there

was produced 7-(2- Isopropyl phef®

N4- di net hyl - qui nazol i ne- 2, 4-di anmi ne as an of f - wh

Sabinc 762, ST OB neal it SIne 2 BERE PP 0BT pdosd T2

[-_I;%Ef-i}\grrg @&u}@ﬁﬁg%ylwcﬁn@ 4%%@@{30@59§lé31enow solid; EI-HRMS m/e

5 caled for CisH12ClaN4 (MY) 318.0439, found 31 8. 043

Example 25

10 From 7-(2-sopropyl-phenyi)-quinazoline-2,4-diamine there was produced 7-(2-lsopropyl-
phenyl)-N4-methyl-quinazoline-2,4-diamine as an off-white solid; EI-HRMS m/e calcd for
CisHzoN4 (M) 292.1688, found 292.1689.

Examgle 26
15
\N/

From 7-(2-lsopropyl-phenyl)-quinazoline-2,4-diamine there was produced 7-(2-isopropyl-
phenyl)-N4,N4-dimethyl-quinazoline-2,4-diamine as an off-white solid; EI-HRMS m/e calcd
for C19H22N4 (M+) 306.1844, found 306.1845.

20
Example 27



From 7- (2- Et hyl -phenyl)-qui nazoline-2, 4-di am ne there
was produced 7-(2-Ethyl-phenyl)-

wokptddsal4et hyl - qui nazol i ne- 2, 4-di am ne as a | PQIMEP2005/011682

5

10

15

20

yellow solid; EI-HRVM5S nfe calcghfor 5 Cl8H2o0N (M
292. 1688, found 292.1680. Exanple 28 NCH3 N Br N 7LN
10 From 7-br ono- N4- net hyl - qui nazol i ne- 2, 4- di am ne and
2- Brono- phenyl boroni g @ci d3cﬁ'(2' .

br omo- phenyl ) - Nd- net hyP- quihazal i ne- 2, 4-di ami ne as an
off-white solid; El- LRVS |{for C15H13BrN4 (MtH) + at
mz = 330. Exanple 29 BN NN From

7- br ono- Nd- et hyl - qui na @ 4+ di am ne and 2- phenyl
boronic acid there was !

N4- Met hyl - 7- phenyl - quNhazd¥'i ne- e
trifluoroacetic acid salt as a whitg id; El-HRVS

NCH3 N Br N'N From CH,
7- br ono- N4- net hyl - qui nazol i ne- 2, 4- di'am ne and

T -(2-Elhyt IREHaS olfMfelH4-dEmife there was produced 7-(2-Ethyl-phenyl)-

5&5%%@8{]%%&9'@2_ ') - 4-'net hyl - qui nazol | ne- - ol am
?;Mel\lasiiraethyjfcfejnﬁz%ﬁree-géf igning| as %F‘Q yqr]@yv @@Hﬁﬁﬁb’@é m/e calcd for .
(B, Al 363 1584 6und2@Tdgd. 31 NCH3 O3

Example 28
N,CH3
N™ N Br
Py
A

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-Bromo-phenyl boronic acid: 7-(2-
bromo-phenyl)-N4-methyl-quinazoline-2,4-diamine as an off-white solid; El- LRMS for

C1sH13BrN4 (M+H)* at m/z = 330.

Example 29

N/CHG
NT
M
A $

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-phenyl boronic acid there was
produced: N4-Methyl-7-phenyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a white
solid; EI-HRMS m/e calcd for CysH1aNa (M*) 250.1218, found 250.1215.



NNJ', N 10 CHB\N NCH3 CH3 N NO NNJill, NNNN
NIl Br XIll Br A 2-L 3-neck round bottom fl ask

weqguieppesd3 as above was charged with 2- Am no- 7- BCOMB2005/011682

10

15

20

qui nazolin-4-ol V (72 g, 300 oypl), prepared as

descri bed in schenme 3, 15

chl or onet hyl ene- di met hyl i mi BXaRe3%;i de (117.6 g, 900

nmmol) and , dry CHCI 3 (900 nlL), and refluxed for 25

h. The dark orange m xture yas concentrated in vacuo

to dryness, then added )

been adjusted to pH 6 w c acid. After

addition, the pH of the sql : and it was

stirred for 2 h at RT.NTLO ysi sTof tRE mixture

still showed consi dera Ie/L [ so the m xture
. s on al lowed to

stir at room tenperature overni ght m xture was

solution and the solids were coll ectd by filtration,
ghemt ﬁ%Fbrﬁé—N&&ﬁeﬂ%yltduimbﬁﬂe-z,mtﬁardiaﬁmrﬁdommoms)henyl boronic acid: 7-

conbined with THE (400 WD 2006/ 050843 . , -
eTEPEOBI N S¥-4 TSRV SN Sra b ST S e g Solich El- LAMS
%r‘Q\”H%B\ﬁf +H)8Bfm# 4+ ko@d at Room tenperature for 1

h. 1nitia y, the solids nostly went into solution,

and then the reaction rapidly thickened. The

resul tant reaction was war mggampfe 3M xture to 60 C for

2 h. The reaction was then concentrated in vacuo to a

dry slurry, and collected the solids by filtration.

The solids 5 were boiled w t¢gH600 nL of

acet one/ met hanol i xture And the solidsGlye collected

by filtration. The filtrgte was concer}‘rated I n vacuo

to dryness. The residu ; was - gh“ssol ved in THE

and added 87 g of Silica Gel 230- 400 nesh), then
concentrated in vacug ' 2 esi due was

A 2-L 3-neck round bottom flask equipped as above was charged with 2-Amino-7-bromo-
quinazolin-4-ol V (72 g, 300 mmol), prepared as described in scheme 3,
chloromethylene-dimethyliminium chloride (117.6 g, 900 mmol) and , dry CHCI;3 (900 mL),
and refluxed for 25 h. The dark orange mixture was concentrated in vacuo to dryness,
then added 1.5 M KH,PO, (600 mL) that had been adjusted to pH 6 with 85% phosphoric
acid. After addition, the pH of the solution was ~3, and it was stirred for 2 h at RT. TLC

analysis of the mixture still showed considerable intermediate, so the mixture was warmed
to 60 °C for 2 h, and then allowed to stir at room temperature overnight. The mixture was
brought to pH 6 with a saturated aqueous NaHCO; solution and the solids were collected

by filtration, and then rinsed with water. The damp solid was combined with THF (400



colum of 517 g of Silica Gel 60 (230-400 nesh) packed
in CH2CI 2. The colum was 10 eluted with nethyl ene

wohbwrosesasf ol | owed by 10% 20% 25% 40% net hy PEMAEP2005/011682

10

15

20

30

chloride in THE contai ni ng 1_%triethyl am ne

affordlng7brorml\l4rreh I - -di am
mu)lan(isﬂv/«flmeéwlamner%ooar@'— 27 et Srd sl Ao dqaAsTature for 1h.

ﬁ/@%@% Sj)ﬂ&)é)lgtwg{é) wéht {nt8 %6)[0%@ @%d(iherﬂfﬁe réacﬂlbn h'Epldlgt tmkened The

sultﬁnﬂ.@éd@n WES wamq@isthﬂfmxtugaztoﬁo%Cﬁgr T{le ,:&ao’u@n g\@s then
%Bagergrai%%ﬁ%bug}oﬁg d(')gslur}y 2 c%ﬁedfgd th%'@ohdslﬁy ﬁtrﬁh@ﬁ UTiee solids

qur nazol i ne- -di am ne Xl |
(Wer800ilad with &@Bmlrmbla):eton@/qumpl @Q@Jrﬁ@)wd tha m}lplé N\@re collected by

Jg.ile‘&lgm j'bg? E# wh Qﬁf) S&%QteH‘n) vacuo to dryness Th(e c;esndue (~70 g) was

eny pi ne al | adi’'u
Qlistoteanm THF a]q adslacti 87 g it ﬁdm&% B0 a4 qnggh OWe@g:%ncentrated in

é’aﬁ%?%afé{[%?s RS H@WQ% sl@ﬂﬁ?ﬁ%% @lq'(ﬁ éer §§p§1@%ﬁ@ the 0’cop ofa

Sha's “hea ed a hour's
fc@whrﬁ a1 7t @ akBilicnGeai 60 (@B@%@QShbﬁaC&@él”é@Hz@'el Eh%&olumn was
t%gm% m%tnﬁ%r&% %&ﬁ(ﬂé df?@oxvgegje 1365}§t ib”ka,%/)o,cémw Flei§jiene chloride in
Cﬂmbcmdm@gm rtrtethylayleesafwleg dr-bremoohémeiipyinggaline-2,4-diamine
ul f filt d
SO 3, 28 s o B IRIC I QSO HEoh Mo 7. 80 fbroad g, /=
aeb1 peckiey 7va4 [, 95: 85780H5 181 N8 éahel = d:lﬁ)IScHzl, aa) 7.15(dd, J; = 1.96 Hz,

met hanol same .t o
yizet %m@%% é%{néoa)é/gs ?‘E‘)%&g%[ﬁdh/:z%h ne: 4 di ani ne
(Ol. 180 ]9 2?:170/() as an off white foam El-HRVE me
cal c or 7H18NAO
o TR SO AO GHSRF BE i R 16,261,168 mmo
Eé)é(tﬂaﬁc:)xeezggm V\gdh”ylér@ ol ﬂ@etl@tatmalr €20 mk), eetutidsgiripeenyiidoshpine)
a
hp@la%{gw P@qgrzggg)?ﬁ %Sn(’?r%g , ag. sétEggcg) Qr%/o%;b]o%?e ScﬂL?t?onl\(’é% and 2-
;Epw{é’t MA Esitoh}d %ow foreEawld, Re372 rml) mas heatedat reflux for 2 hours. The
oxy-phen oronj c aci.d S 10
7ce@guwmngn By e gonlon dUEr Bl FarBh 25 RL or10-
1ef chioMalt @ ethahbldamonidRME/drbxde (8 806 o). The combined Organic
C16H 6N40 (M) 280. 1324, fqund ﬁ 0.91929 -
layers were dried over anhydrous sodium suffate, filteréd, added silica gel (5 gm), and
concentrated. Flash column chromatography on silica gel packed with 95:5:0.5 methylene
chloride: methanol: ammonium hydroxide and eluted with same to yield N4-methyl-7-o-
tolyl-quinazoline-2,4-diamine (0.100 g, 28.7%) as an off white foam. EI-HRMS m/e caled

for C17H18N4O (M+) 294.1481, found 294.1483.

In an analogous manner as described in Scheme 3 and example 31, the following

examples were obtained:

Example 32



5 Exanple 33 N\/C N SCH3 N ,N From
2-[ 2- Am no- 7- br onb- qui hazol i n-4-yl am no] - et hanol and

wa-2eadeclvgosasl f anyl - phenyl 10 boroni c aci d: PCT/EP2005/011682

5

10

15

20

2-[2- Ami no- 7- (2- et hyl sul fanyl =ghenyl ) - qui nazol i n-4-yl a
m no] - et hanol as an of f-whj %—F solid; EI-HRVMS me

cal cd for C18H2ON40S (I\/H-)NGS: 31358, found 340. 1355.
Exanpl e 34 H3C,, NNCH3CH3 N)IlI " "N_ H3C
CH3 15 From CH T

7- brono- N4, N4- di rrethyl
2,3,5, 6- tetramethyl

pr oduced

- 3

4- di am ne and

aci d there was
N4, N4- Di msthyl -7-(2, 3 5, 6 tetramsthenyl)-
qui nazol i ne-2, 4-di am ne as an off- g solid; El-HRMVS
We cal cd for C20H24N4 (MF)  320. 2001, found 320.1996.
FoomO7 20066 0EBB4 By PEINERIIDE AodasEe ang 2-Meiigyehesy! boronic acid

CI;H%NAS R%d\lc%%g (th%%hené/l 4- me’thgl qumazohne -2,4-diamine as an off-

ur na m ne and
Z\’Nmtbmbck;yElfﬂﬁMﬁlm/@cﬂamdlf@r %GHGNBD {Mara80ka24ptavad £8@.1329.
N4- Met h%/:c - (2- phenoxy- phenyl ) - qui nazol i ne- 2, 4- di am ne
as an off-

Example 33

O
N/\/

N 57 CH,
P

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and  2-ethylsulfanyl-phenyl
boronic acid: 2-[2-Amino-7-(2-ethylsulfanyl-phenyl)-quinazolin-4-ylamino]-ethanol as an
off-white solid; EI-HRMS m/e caled for CygHaoN,OS (M*) 340.1358, found 340.1355.

Example 34

From 7-br6mo-N4,N4-dimethyl-quinazoline-2,4—diamine and 2,3,5,6-tetramethyl-phenyl
boronic acid there was produced N4,N4-Dimethyl-7-(2,3,5,6-tetramethyl-phenyl)-
quinazoline-2,4-diamine as an off-white solid; ElI-HRMS m/e calcd for CagHaoaN4 (M*)
320.2001, found 320.1996.



white solid; ElI-HRVS W calcd for C21H1I8NAO ( Mt)
342.1481, found 342.1476. Exanple 36 OH N N CH3 N

wOR0bO568E From PCT/EP2005/011682

5

10

15

2- [ 2- Am no- 7- br onp- qui nazol i n- 4>yl ami no] - et hanol and
2, 6-di net hyl - phenyl boronic_ acid :_there was produced
2-[ 2- Ani no- 7- ( 2, 6- di met hy| - BXRReS% i nazol i n-4-yl ami n
o] - ethanol as a tan solid; (ES)'-HRVS me calcd for
C1SH2ON4O (MtH) + 309. 1710, found 309.1714. 15 Exanple
37 HN/ NO\ ~NN,|-$Hywo 2006/ 050843

PCT/ EP2005/ 011682 -53
2-[ 2- Ami no- 7- br ono- qui ngzol in
2- phenoxy- phenyl bor ol ¢ %

2-[2- Ami no-7- ( 2- pheno L/ :- qui nazol i n-4-yl am no] -
et hanol as an of f - oNET [k RMS nfe cal cd
for C22H20N402 (M+H) + 373. 1659, fa

Exanple 38 OH NN'N C 1 \

A

om
4-yl am po anol and
2 was” produced

373.1661. 5

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-phenoxy-phenyl boronic acid
there was produced N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine as an off-
white solid; EI-HRMS m/e calcd for Cx1HigN4O (M*) 342.1481, found 342.1476.

Example 36

From 2-[2-Amino-7—bromo-quinazolin-4-ylamino]-ethanol and 2,6-dimethyl-phenyl boronic
acid : there was produced 2-[2-Amino-7—(2,6-dimethyl-phenyl)—quinazolin-4-ylamino]-
ethanol as a tan solid; (ES)"-HRMS m/e caled for CigHaoN4O (M+H)* 309.1710, found
309.1714.

Example 37




N~d From
2-[ 2- Am no- 7- br onb- qui hazol i n-4-yl am no] - et hanol and

wa 2606eh5e83B or o- phenyl boronic 10 acid: there WRET/EP2005/011682
pr oduced

é}grg@é[gnqgglngg(éoﬁ]og&ﬁ#%grq g,lgﬁer{m% ])?t%g'lj aﬁ{%@@hﬁ{\gk%@@@gl boronic
fsHangh)-3diDaaihos-ylamino]-ethanol

é)g(fd gzﬂe@é_%légp?cgﬁge& Mltli']hﬁm%9 8noxy

2eles ot oIk G EHFMR YT pRloc 1o oLV o7 4150, ound

%7?1 Iuoro phenyl boronic acid: there was produced
2 no- 7- (2, 6-di fl uor o- phenyl ) - qui nazol i n-4-yl am n
5 o]-ethanol 20 as an off white solid; El-HRVMS nmfe cal cd
for CL6HL4F2NAO (W) 316.11§§am%QHﬂﬁ 316. 1121
Exanpl e 40 WO 2006/ 050843 P /011682 -54- N N
F NF From
2-[ 2- Am no- 7- br ono- qui nazol i n- 45 am no] - et hanol and
2, 5-di fl uoro- phenyl boronic cid: there was produced
2-[2-Am no-7- (2, 5-di fl uor o- phenyl ) - qui nazol i n-4-yl am n
o] -ethanol as an off-whitg-Solid; ElI-HRVMS me cal cd
for Cl6HL4F2N4AO (M+) 316.1136, found 316.1134. 5
Exanple 41 COH N

From 2—[2-Amino-7—bromo-quinazolin-4-ylamino]-ethanol and 2,6-dichloro-phenyl boronic

10  acid: there was produced 2-[2-Amino-7—(2,6-dichloro-phenyl)-quinazolin-4-ylamino]—
ethanol as a light grey solid; (ES)*-HRMS m/e calcd for CysH14ClN4O (M+H)" 349.0618,
found 349.0619.

Example 39
15

From 2—[2-Amino-7—bromo-quinazolin-4—ylamino]-ethanol and 2,6-difluoro-phenyl boronic
acid: there was produced 2-[2-Amino-7-(2,6-diﬂuoro-phenyl)-quinazolin-4-ylamino]—ethanol
20 as an off white solid; EI-HRMS m/e calcd for CiH14F2N4O (M*) 316.1136, found 316.1 121.

Example 40



N F NN From
2-[ 2- Am no- 7- br onb- qui hazol i n-4-yl am no] - et hanol and
wa-=2bdewsesas phenyl boronic acid: 10 there was pPOTEP2I®S/011682

2-[ 2- Ami no-7- (2-fl uor o- phenyl ) ggui nazol i n-4-yl am no] - e

thanol as an off-white solid; EI-HRVS nmfe cal cd for

C16HL5FNAO (M+) 298. 1229, ferfmd/zg 1227. Exanple 42

NOH NCOd NN15 From '

2-[ 2- Ami no- 7- br ono- qw naz (n-4 Iam' noj - et hanol and

2, 3-di chl or o- phenyl bor thefe was produced

2[2Amno7(23d|chl ' '

o] - "ethanol as an offpy SO i \

for CL6HL4C12N40 ( M+) 348 0545, fou ‘

2006/ 050843 PCT/ EP2005/ 011682 -55 Exa

CH3 NNS5 From

2-[ 2- Ami no- 7- br ono- qui nazol i n- 4-yl am np] - et hanol and

o-tolyl boronic acid: there was produced

2Fr()&1 AjB- Ammb—bbtomdmcyqulqauma-ﬁeylammﬂ]- sthame! soy 265-HilHeo-riwnyl boronic
s B Ve lod Rtz 28 e TR pEey Py Gl 2 Witinok etharo

OasC&rBoff White Bolid; El HRMS m/e calcd for C16H14F2N4O (M*) 316.1136, found 316.1134.

Example 41

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and 2-fluoro-phenyl boronic acid:
there was produced 2-[2-Amino-7-(2~ﬂuoro-phenyl)-quinazolin-4-ylamino]-ethanol as an
off-white solid; EI-HRMS m/e calcd for CygH1sFN4O (M*) 298.1229, found 298.1227.

Example 42

N/\/OH

N™ ™ Cl
/m/ Cl
T

15

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and 2,3-dichloro-phenyl boronic
acid: there was produced 2-[2-Amino-7-(2,3-dichloro-phenyl)-quinazolin-4-ylamino]-
ethanol as an off-white solid; EI-HRMS m/e calcd for C1gH14CloN4O (M*) 348.0545, found
348.0543.



10

15

From N4- met hyl - qui nazol i ne- 2, 4-di am ne and
2-fuor o- 6- net hoxyphenyl boroni c acid: 7-(2-

wOehuwrosesds net hoxy- phenyl ) - NA- et hyl - qui nazol i nec2/E#2@5/4a11682

m ne as a white powder; LRMS Ejtégr_ C16H15FN4AO0 ( M+rH) + at
mz = 299. 15 Exanple 45 HO NNCH3 NI- kN/
WD 2006/ 050843 PCT/ EP2005/ 011682 -56 From

1-[ 2- Ammi no- 7- br ono- qui nazol gxafipiel M no] - propan- 2- ol
and o-tolyl boronic acid : _ﬂTeJr)_e'Was produced

1- (2- Am no-7-o0-tol yl -qui nazol i n-4-yl am no) -prop
an-2-ol as an off- white solid,QES)'-HRM5 me cal cd
for C18H20NMO (M+H) + 309. 17107 found 309.1713. 5
Exanple 46 OH N\ \ CH3 le// N~1\ FromFrom

2-[ 2- Am no- 7- br ono- qui nazoN n- 4-yl am no] - propan- 1-ol
and o-tolyl boronic acid:
3-(2- Am no-7-o-tol yl - qU|n

as an orange solid; (ES

CIBHZONAO (MkH) + 309 1J\1&
OH N CH3 N CH3 -"N°N f
2-[2- Am no- 7- brom) qui nazolin-4-yl a
and o-tolyl boronic acid: there was

2-(2- Am no-7-o-tol yl -qui nazol i n-4-yl am no) - pr opan- 1- ol
#Fomare-jaf Amino-7-bromo-quinazolin-4-ylamino]-ethanol and o-tolyl boronic acid: there

was produced 2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-ethanol as a light brown solid;
El-HRMS m/e calcd for Cy7H41gN4O (M*) 294.1481, found 294.1485.

-yl ami_no) - pr opan- 1| - ol
‘ el cd for
(12. Exanple 47

propan-| -ol

Example 44

N/CH3

o
OIS
F

From N4-methyl-quinazoline-2,4-diamine and 2-fluoro-6-methoxyphenylboronic acid: 7-(2-
Fluoro-6-methoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine as a white powder; LRMS
for CygH1sFN4O (M+H)* at m/z = 299.

Example 45



white solid; (ES)+-HRMS mle calcd for CL8H2ONAO0 ( MtH) +
309. 1710, found 309.1714. Exanple 48 20 WO

waQos/06ea843 PCT/ EP2005/ 011682 -57 N N N NN EchEP3®5011682
NA-[ 2- Ami no-ethyl ] - 7- brom) qui5@azolin 2, 4-diamne

and o-tolyl boronic acid; ? Fro was produ 99?}1 i
Rorp - RoA MBS M- RiRZo b1 g A5 AL POIRAAR2 5] AR i prono o
1k UHe@oiRY GANTinG)-Sed At 295 ff-
g AT e A S et it s o
wh\ie@oj_@; (ES&,*nh-IRMS m/e caled for CigHaoN4O (M+h) 3091 10, fou 09 1713.

7- br ono- N4- net hyl - qui nazol i ne- 2, 4-di am ne and 3- net hyl
al cohol - phenyl boronic acid: there was produced

5 [3-(2-Am no- 4- met hyl ani no- gBXa8BR8 4% 7-yI ) - phenyl | - net
hanol trifluoroacetic acid salt as a white solid;
(ES)' -HRMS W cal cd for Cl6HL6N4AO (M+HH) + 281.1397,
found 281. 1401. 15 Exanple 50 1CH3 NOCH3 N)"', N
H3 i CH3 WD 2006/ 050843 PCT/ EP2005/ 011682 -58 From
7- br ono- N4- net hyl - qui nazol i neg<2, 4- di am ne and
5-1sopropyl - 2- net hoxy- phenyl | boronic acid: there was
produced 7-(5-1sopropyl - hoxy- phenyl ) - Nd- net hyl -

From From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]- propan-1-ol and o-tolyl boronic
acid: 3-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1-ol as an orange solid; (ES)'-
10  HRMS m/e calcd for CygH2oNLO (M+H)* 309.1710, found 309.1712.

Example 47

15 From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-propan-1-ol and o-tolyl boronic acid:
there was produced 2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1-ol as an off-
white solid; (ES)*-HRMS m/e caicd for C1gH2oN,O (M+H)* 309.1710, found 309.1714.

Example 48
20



qui nazoline-2,4-diamne trifluoroacetic acid salt as a
[ight brown solid; (ES)'-HRMS nmfe calcd for CL9H22N40

wORbtdjo508323. 1867, found 323.1870. 5 Exanpl e 51PCREEXHDSMI1682

10

15

CH3 N CH3 From -57 -
7- br ono- N4- net hyl - qui nazol i ne- 2, 4-di am ne and
3-1sopropyl - phenyl boronic ackd® 10 there was produced

7- (3-1sopropyl - phenyl ) - Nd- metihyl - qui nazol i ne- 2, 4- di ami
ne trifluoroacetic acid sa as a light grey solid;
(ES)+-HRMS me calcd for Ci8H2ON4 (M+H) + 293.1761,
found 293.1765. Exanple 52/ 15 N,CH3 N CI N N C
Fron17-bronn-hm-nethyl-n | AR ¢- 2, 4cH,am ne and

3, 5-Di chl or o- phenyl bordhic 4
7-(3,5-D chl oro- pheny - HE )
ine trifluoroacetic a d salt as a grey solid;

(ES)' -HRVMS W cal cd for C15H12C12N4 Hy+ 319. 0512,
found 319.0514. 20 Exanple 53 WO 20067050843

zQl i ne-2, 4-di am

ﬁ,’r é\ﬁﬁ?‘% %ﬁ?l 7-Bronld-ddi zohh "2'\14 -didrhifBafH o-lyl boronic acid: there

ronn qul nazo |n di am ne and

Mﬁ]lm@ducphehlyfr Zb%nlometjwya& @-tolylf%lrr@zm %A@@r@l@g as a white solid;

TP G P800 M R ks fobfa 2od1dlham ne

uor oace

Example 49

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-methyl alcohol-phenyt boronic

acid: there was produced [3-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl}-methanol

trifluoroacetic acid salt as a white solid; (ES)*-HRMS m/e caled for CigH1sN4O (M+H)

281.1397, found 281.1401.

Example 50

+



10

15

20

acid salt as a white solid; (ES)'-HRVS W cal cd for
C15H13CI N\d (M+H) + 285. 0902, found 5 285.0906. Exanple

w642006NSH33 N Cl N Cl 10 From PCT/EP2005/011682

7- br ono- N4- net hyl - qui nazol i ne-~3g4- di am ne and

Frti o BOShEORT N PO gt 00 B non-pren

igaeonid I idclaiorinaeet wasacpddsaddt  ag5-dsophopye20éthdxy-phenyl)-N4-methyl-

(ES) +- HR e cal.cd for CI5HL2ClL2NA (. + 319..0 ¥
FibihgolEo?. Giamn g Eeged S50 I Ry 2T Db fe” ES-HRMS me
Tealaome s Me0 i+ HUBTR 78d7, fend 323dBa0k ne and

3- phenyl - phenyl boronic acid: there was produced

7- Bi phenyl - 3-yl - Nd- et hyl - qui nazol i ne- 2, 4-di am ne
trifluoroacetic acid 20 sakEkamplesSWhite solid,

(ES)+-HRMS nfe calcd for C21HI8N4A (M+H) + 327. 1604,

found 327.1607. WD 2006/ 050843 PCT/ EP2005/ 011682 -60

Exanple 56 NCH3 CI CI  DNCN.5 From

7- br ono- N4- net hyl - qui naxol i Re- 2, 4-di am ne and

2, 3-Di chl oro- phenyl borpnic acid: there was produced
7- (2, 3-Di chl or o- phenyy A
ine trifluoroacetic jacid as a tan|solid,
(ES)' -HRMS nife cal cd/ﬁio ¢

found 319.0514. 10NExaril e

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-Isopropyl-phenyi boronic acid:
there was produced 7-(3-Isopropyl-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a light grey solid; (ES)*-HRMS m/e calcd for Q18H20N4 (M+H)*
293.1761, found 293.1765.

Example 52

Cl

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3,5-Dichloro-phenyl boronic acid:
7-(3,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a
light grey solid; (ES)*-HRMS m/e calcd for C1sH12CloN, (M+H)* 319.0512, found 319.0514.

Example 53



10

15

20

OH NFF N\ F NN/ From
2-[ 2- Am no- 7- br onb- qui hazol i n-4-yl am no] - et hanol and

wa-20061060848r onet hyl - phenyl  boroni c aci d: ther eP@G@agEP2005/011682

pr oduced -59-

2-[2-Am no-7-(2-trifluoronet byl - phenyl ) -qui nazol i n-4-
15 yl am no] -ethanol as an gff-vhite solid; (ES)'-HRVS
me calcd for CL7HI5F3N4AO0 (MtH)+ 349.1271, found
349.1273. Exanpl e 58 N, CHIRN\
2006/ 050843 PCT/ EP2005/ 03168
7- br ono- N4- net hyl - qui nazld

pl | ng
2- met hyl sul f anyl - pheny]” boNOnNi ' Rhere was
pr oduced
N4- Met hyl - 7- (2- met hyl sul f anyl - phenyl g4 nazol i ne- 2, 4-

diamne as a white solid; (ES)'-HRVS W cal cd for

GO N SmoMAHTBIR A quihdafine ouiaid MR . ahli6 8-Chibroptasigl @oronic  acid:
50 H3C'I-, NI N\ N NN Fr . . N . ;
e N@dHﬁdh@-(’é‘:ﬁn'f)F%Q*b?ﬂyﬁ?ﬁ"zmi%awa@"8%‘8’4‘d'am'”e trifluoroacetic
Zoihedivhs BRvaive!soli@r(e8) ' CHRRISIN /e ¢ded for\@sH/RTING UNeH)*" 285.0902, found
7- Bi phenyl - 2-yl - Nd- et hyl - qui nazol i ne- 2, 4-di am ne

t48°14%96r oacetic acid 10 salt as an orange solid;

(ES)+-HRMS nie calcd for C21HI8NA (M+H) + 327. 1604,

found 327.1607. Exanple 60_ H3C
Example 54

NI N Cl
Mo

Cl
From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2,5-Dichloro-phenyl boronic acid:
there  was produced  7-(2,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a white solid; (ES)*-HRMS m/e calcd for CisH2CloN4 (M+H)*
319.0512, found 319.0514.

Example 55

N
OIS

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-phenyl-phenyl boronic acid:
there was produced 7-Biphenyl-3-yl-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid
salt as a white solid; (ES)*-HRMS m/e calcd for CoiHigN, (M+H)* 327.1604, found
327.1607.



11-1 N NIN SUCH 3 15 From 7- br ono- N4- et hyl
- qui nazol i ne- 2, 4-di am ne and 3-net hyl sul f anyl - phenyl

woanwrises43aci d: t here was produced PCT/EP2005/011682

10

15

20

N4- Met hyl - 7- (3- met hyl sul f anyl - pbenyl ) - qui nazol i ne- 2, 4-
diamne trifluoroacetic acid salt as an off-white
solid; (ES)+-HRVMS me calcd for Cl6HI6NAS ( MtH) +
297.1169, found 297.1171. 2pxarhmlefil e 61 WO

2006/ 050843 PCT/ EP2005/ 011682 -62- H3C \N N NAN
S,CH3 From 7-brono- Nd- net hyl - qui nazol i ne- 2, 4-di am ne
and 4-net hyl sul fanyl - pher;\YJ,CHQr onic acid: there was
pr oduced

N4- Met hyl - 7- (4- et hyl sul fanyl -

phenyl) - qui nazol i ne- 2, 4-

diamne trifluoroaceti Sal t agja white solid,
(ES)'-HRMS nfe calcd f | H+ 5 297.1169,
found 297.1173. Exanple~62-~38 R NN O 10 From
7- br ono- N4- net hyl - qui nazd¥ine2, 4- ne and

3- Et hoxy- phenyl boronic acid: the
7- ( 3- Et hoxy- phenyl ) - Nd- net hyl - qui na2¢
trifluoroacetic acid salt as a white s

(FFS 7-Hrums>-{Ng- rpaihrunszoiner 2 g n@mqq) %Sgghlg@sgpenyl boronic acid:
figaad @99 15%dducka Exaummbdishioro-phenyl)-N4-methyl-quinazoline-2,4-diamine

trifluoroacetic acid salt as a tan solid; (ES)*-HRMS m/e calcd for CisH12CloNs (M+H)*
319.0512, found 319.0514.

pr oduced
ne 2 4-di am ne

Example 57

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and 2-trifluoromethyl-phenyl
boronic acid: there was produced 2-[2-Amino-7-(2-trifluoromethyl-phenyl)-quinazolin-4-
ylamino]-ethanol as an off-white solid; (ES)*-HRMS m/e calcd for Ci7H1sFaN4,O (M+H)*

349.1271, found 349.1273.

Example 58

s

o
OIS



10

15

20 .

HBC\N NN N N From
7- br ono- N4- net hyl - qui nazol i ne- 2, 4- di am ne and

wa@-2006@8@4phenyl boronic acid: there was produBe®EP2005/011682

3- (2- Ami no- 4- met hyl am no- qui nagolLi n-7-yl)-benzonitrile

trifluoroaceti id, 20, t a_Wwhi i d: .
sy PR e P o S s Py 3Bk ganyonen boroni
faeidn ther WRis A8 duccAN2. QM50 4BetRESIIERIOEIEY ) L8R zokme32,4-diamine

o3 e R HBb e kit Prebe PSR S ol Byl 207.1108.

ac[et aEn' de- phenyl boronic acid: there was produced

N-[ 3- (2- Ami no- 4- et hyl am no-gui n in-7-yl)-phenyl]-a
cetam de trifluoroacetic 35%11%%@ as an off-white
solid; (ES)'-HRVM5 nmfe calcd for C17HL7N50 ( M+H) +

308. 1506, found 308.1507. 10 Exanple 65 N-CH3 N N N
/' From 7- Br onp- N4- rretl'flmﬁ\qui nazol i ne- 2~4- di am ne) and
2-fornyl phenyl boron ic: thdre was 1
2-(2-am no- 4- net hyl am no- {
as a light yellow solid;N" LRy
mz = 279. Exanple 66

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-phenyl-phenyl boronic acid:
there was produced 7-Biphenyl-2-yl-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid
salt as an orange solid; (ES)*-HRMS m/e caicd for CxHigNs (M+H)" 327.1604, found
327.1607.

Example 60

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-methylsulfanyl-phenyl boronic
acid: there was produced N4—Methy|-7—(3-methylsuIfanyl—phenyl)-quinazoline-2,4-diamine'
trifluoroacetic acid salt as an off-white solid; (ES)*-HRMS m/e calcd for CigHigNaS (M+H)*
297.1169, found 297.1171.

Example 61



N~ N O 20 H3C WO 2006/ 050843 PCT/ EP2005/ 011682 -64
From 7- br ono- N4- net hyl - qui nazol i ne- 2, 4- di am ne and

wa@ 260650888 hyl - i soxazol -4-yl boronic acid: thePeTHERS005/011682

5

10

15

20

pr oduced -62-
7-(3,5-D net hyl -i é?zol -4-yl ) - N4- met hyl - qui nazol i ne-2
, 4- diam ne as an ite solid; EI-HRVS me calcd

found 269.1269. 5
Il /' \V N. PO /"0 From
P, 4-di am ne: there was

for Cl4HL5N50 (M+) 269.
Exanple 67 H3CQN N

7- br onp- N4- et hy!| - qul\t
produced N-[3-(2-Am
met hyl am no- qui nazQf’i Ny
e trifluoroacetic acid salt as a
(ES)' - HRMS We cal cd for Cl6HL7N502 el
found 344.1176. Exanple 68 H3C N N 'N715 N SCH3

QR 7- b?orlH?-(NﬁQm% IHé’ﬂoTlﬁélQﬂlaciQrHrﬁeaﬁd -HHetAsuFfadi$henyl boronic

bor oni ¢

4-eth
e 'yﬁrﬁw%mfoéﬁwd b'HéY\@ihyl = /N fﬁéihMWIf%ﬂ)’i RO Hinazoling;2,4-diamine

t | f; |
e S AT s

m,1ﬂ§éstouﬂ@aaaﬂm1. 1326. 20 Exanpl e 69

277,

et hanesul f onam d

Example 62

CH
NT X s
2 ~ §

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-Ethoxy-phenyl boronic acid:
there was produced 7-(3-Ethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic
acid salt as a white solid; (ES)*-HRMS m/e calcd for Ci7HgN4O (M+H)* 295.1554, found
295.1557.

Example 63

NT X
Lo A

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-cyano-phenyl boronic acid: there
was produced 3-(2-Amino-4-methylamino-quinazolin-7-yl)-benzonitrile trifluoroacetic acid
salt as a white solid; (ES)*-HRMS m/e calcd for CigHigNs (M+H)" 276.1244, found

276.1247.



10

WD 2006/ 050843 PCT/ EP2005/ 011682 -65 NCH3 CH3 N N F
From 7- br ono- N4- net hyl - qui nazol i ne- 2, 4- di am ne and

wa 2661050833 2- net hyl - phenyl boronic acid: ther eP@GagEP2005/011682

pr oduced -63 -
7- (4- Fl uor o- 2- met hyl - phenyl ) - NA- net hyl - qui nazol i ne-2, 4
- diamne as a white powder; (ES)'-HRMS nie calcd for
Cl6H15FN4 (M+H) + 283. 1354, Examgle & 283. 1356. Exanpl e
70 N,,CH3 NNII NN 10 From
7- br ono- N4- net hyl - qui nazol i ne- 2, 4-di am ne and
2-benzonitrile bHSO‘,ni\c acid: there was produced
2- (2- Am no- 4- net hyl aniNno- qui nazol i n-7-yl ) -benzonitrile
as a light yellow sollid; El-HRMS nle calcd for
C16H13N5 (M+) 275. 14 olld 275.1170. 15 Exanple 71
N,CH3 N O S~CH3 N) i oxi dati on of any
conventi onal met hods e g gepexal vi eWHgf
oxidation of thiNbethBrs t§ sulp de anfl sul phones,
see Smth, M; Mirch, J.; Advang (X ganieg 20
Chem stry, W/l ey-Interscience: ~2001, pp. 1541-1542
dt referen cited. in,it. .Appr iate t hods o
Fetn T ot § B8 <Elnegliisch e Ao b Briie-Bfagy) boronic acic
tifdre swlestprotestid N-@S-{hambm-4-asioathing-gsidazolid- el gphenyl]-acetamide
G rachhit 5a S At sttt RIS B Carld foVE TN NeO (vhH)*
308.1506, found 308.1507.

|N

s ]

From 7-Bromo-N4-methyl-quinazoline-2,4-diamine)and 2-formylphenylboronic: there was

15  produced 2-(2-amino-4-methylamino-quinazolin-7-yl)-benzaldehyde as a light yellow solid;

20

LRMS for C4gH1sN4O (M+H)" at m/z = 279.

Example 66
N| N CH,
P {
N N \ N
/
O
H.C
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- 66
7- (2- nmet hyl sul f anyl - phenyl ) - qui nazol i ne- 2, 4-di am ne:

woOhere®seeas produced 7-(2- PCT/EP2005/011682

Met hanesul fi nyl - phenyl ) - Nd- et Byl - qui nazol i ne- 2, 4-di am

Idf?%ﬂ%glp\[%ggq %%&I@%@a&%ﬁgé ;—I%dng fgd ?&%?ﬂn%ﬂ@jsoxaﬁol%—yl boronic
aéid: Nede Owalsl rbbhﬁbea CHBs, SMmbmylﬁBmzob@ﬁk)ﬂ\lzlemeﬂfyl qmlyazohne -2,4-

conventi onal ener
SaHiae i85 P ’eEEHB@@ arohoRs e Gt %ﬁp%% £89:1277, found
sSg9.18abth, M l\/ar ch .; Advanced Organic

Cheni stry, VVIey InterSC|ence NY, 2001, pp.

1541-1542 and the references cited in it. Appropriate
met hods descri bed in above Eedmpler8?e of oxidation of

an al kyl thio substituent to the corresponding

sul fone group can be utilized to effect this
conversion of 7-({-c

Met hanesul fi nyl - ph%n\TN N4- net hyl - qui nazol i ne- 2, 4- di am
i ne: there was produced 7-(2-

Met hanesul f onyl - phe hyl - qui nazol i ne- 2, 4-di am
ine as a light yell

ES) +- 15 HRI\/Qilgie cal cd
for CL6HL6NAO02S ( MER + 37 O feund I g

Exanple 73 H3C OM" NN CH™N 3
1-[ 2- Am no- 7- br ono- qui nazol i n- 4-
and 2, 6 di methyl-phenyl boronic™a there was

2, 6- d| met hyl - phenyl ) - qui nazol i n- 4- I m noJ - pr opan
Hom DT M TOSTM AP NS AT T B8 B SO a0 N-(-(2-Amino-4-

oungagﬁgﬁiﬁmgmﬁﬁjﬁ@j@wm Quidrirtide tnfﬁ%ab%ﬁi acid salt as a

869. 2 e 74 WO 2006/ 050843
FWI'WGEEWJX@@S/ (BBI6dEMS m/e calcd for C1H17N50.S (M+H)™ 344.1174, found 344.1176.

Example 68
H,C
\N
N
A
N N

From, 7-bromo-N4-methyl-quinazoline-2,4-diamine and 4-ethylsulfanyl-phenyl boronic
acid: 7-(4-Ethylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt
as an off-white powder; (ES)*-HRMS m/e calcd for Ci7HigNsS (M+H)* 311.1325, found
311.1326.

Example 69



-67 HBCOH . T Nd NNOC From
1-[2- Am no- 7- br ono- qui nazol i n- 4-yl am no] - pr opan- 2- ol

wanwed3083di chl or o- phenyl boronic acid: thereP@@a®EP2005/011682

10

15

20

produced - 65 -
1-[2- Am no-7- (2, 6-di chl or o-§p|enyl )-qui nazolin-4 5
yl am no] - propan-2-ol trifyUoréacetic acid salt as an

off-white solid; (ES)+-HRVS W calcd for Cl7H16CL12N40
(M+H) + 363. 0774, found S

Exaral_le 75 N~OH N
S~CH3 N N 10 From 3
2-[ 2- Am no- 7- br ono- qui

' aniro] - et hanol and
2- met hyl sul f anyl - phedyl Noro here was
pr oduced
2-[2- Ami no- 7- ( 2- net hyl sul f anyl - phen <quitmpazol i n-4-
yl am no] - et hanol as an off-white solid; (ES)+-HRVS W
Fabsd7 hesmENAHASNIQRIHdbI e:2,4387miha 7ahd #-Gludlo-@aTeth@Ashenyl boronic

15 Exanple 76 OH NN -, 006/ 43 : :

e EPDBGS/ 133 6 §500UCRS F%r}'%‘r%'%9fﬁﬁyﬂgﬁyﬁp%%“YBﬁ?‘E'WSIW"SU'PaZO"”9'2’4'
nAdAineiass #hitd oWdern@s)~ERVEW/e cdiet Rr Bz N, {(M-1H)* 283.1354, found
boroni ¢ acid: there was produced

22-8[321-% no- 4- (2- hydr oxy- et hyl anmi no) - qui nazolin-7-yl]-b
enzonitrile as an off-white solid; (ES)+-HRVMS me

calcd for C1L7H1I5N50 ( MtH) + EE’(lef’e59o f ound

\~CHs

N
o
A -
e

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-benzonitrile boronic acid: there
was produced 2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzonitrile as a light yellow -
solid; EI-HRMS m/e calcd for CigHysNs (M*) 275.1171, found 275.1170.

Example 71

From oxidation of any conventional methods e.g. For general review of oxidation of
thioethers to sulphoxide and sulphones, see Smith, M.; March, J.; Advanced Organic
Chemistry, Wiley-Interscience: NY, 2001, pp. 1541-1542 and the references cited in it.
Appropriate methods described in above reference of oxidation of an alky! thio substituent

to the corresponding sulfoxide group can be utilized to effect this conversion of N4-Methyl-
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306.1353. 5 Exanple 77 OH N NS O 'N CH3 N From

oxi dati on of any conventional nethods e.g. For general

woeviedaosad oxi dation of 10 thioethers to sul pROXiE®#2005/011682

and sul phones, see Smth, M ;-8&Frch, J.; Advanced

anj ] { L eyr| rsclence: , , (D-
Dby R Bl al B SRR SR, Macsa 72
ivettihoesuliiegqhiebe Ndrmethghapinagblinesh dliarning discawhitssalid; (ES)-HRMS

e Pkl o RS WA e B LA TR

conversi on of 2-[2-Am no-

7- (2- met hanesul fi nyl - phenyl }.. qui lin-4-ylam no]-eth
anol (exanple 78): there ma%ﬁgﬁﬂgﬁéguced !

2-[ 2- Ami no- 7- ( 2- met hanesul f onyl - phenyl ) - qui nazol i n-4-y
| am no] -ethanol as an off-mhite solid; ElI-HRMS nfe
calcd for CL7HISNAGBS (Mg~ . 1100, found 358.1108.
Exanple 78 OH N\ O- S, N NN ZD From oxi dation
of any conventional ne . ) r ral review of
oxi dation of thioethers to ¥ sul phones,
see Smith, M; March, ;A ganic Chem stry,
W ey- I nt ersci ence: ‘ 1542 and the
references cited in it.
i n above reference of oxidation of kyl thio

substituent 25 to the correspondi ng sul phoxi de group
Faombexidationi efednyt corfengenaltmpthoderaver Eprogergrabrgviewpnof oxidation of

%8&418%0{%4&61%%? %R&)Fé./u%%ﬁgsz, seé6§mith, M.; March, J.; Advanced Organic

Chemistry, Wiley-Interscience: NY, 2001, pp. 1541-1542 and the references cited in it.

Appropriate methods described in above reference of oxidation of an alkyl thio substituent
to the corresponding sulfone group can be utilized to effect this conversion of 7-(2- .
Methanesulfinyl-phenyl)-N4-methyl-quinazoline-2,4-diamine: there was produced 7-(2-
Methanesulfonyl-phenyl)-N4-methyl-quinazoline-2,4-diamine as a light yeliow solid; (ES)*- .
HRMS m/e calicd for CigH1gN4O2S (M+H)* 329.1067, found 329.1070.

Example 73

H3Cj/OH

N

From 1-[2-Amino-7-bromo-quinazolin-4-ylamino]-propan-2-ol and 2, 6 dimethyl-phenyl
boronic acid: there was 2,6-dimethyl-phenyl)-quinazolin-4-ylamino}-propan-2-ol
trifluoroacetic acid salt as an off-white solid; (ES)*-HRMS m/e calcd for C1gH2oN,O (M+H)*
328.1867, found 323.1869.

Example 74



10

15

Am no- 7- (2- met hyl sul f anyl - phenyl ) - qui nazol i n- 4-yl am no
] -ethanol (exanple 58): there was produced

wa-2p@/0808480- 7- ( 2- met hanesul fi nyl - phenyl ) - qui naPOTIER2005411682

| am no] - et hanol as an off-white-solid; ElI-HRMS nie
calcd for CL7HLI8NAO2S (M+) 342.1150, found 342.1140. 5
Exanple 79 N, CH3 OH LN N N"" N Cyano substituent
can then be converted tB,Cyanodydroxyi m no
substituent. Any convention nmet hod for converting a
cyano substituent to cyano- hydroxyi m no substituent

10 can be utilized to effsg this conversion as
described in HIl, J., In Conprehensive Heterocyclic
Chem stry, Vol. 6; Potts ; Berganon :

Oxford, 1984, 427 and t N |ited init. The
above exanpl e was nade fjfom 4- ( 2- hydr oxy-

et hyl am no) - qui nazol i R 7- P i y (exanpl e

70): there was produced 2-(2-Am no-4

met hyl am no- qui nazol i n-7-yl ) - N- hyg &
a white solid; EI-HRMS mle 15 calcd for CL6HL6N6O

(FM’):H) 1%@%«n%ﬁ@%brf)@ﬁfb%lr%gzlinl@@@ml@W@ B0 dNdCB3 € dichloro-phenyl

M@%ﬁﬁﬁé 7ﬂ16f%nwaaupm&16?qi nJ42-NiRe-F R Sedieriprgrrhgny)-auinazolin-4-

larfiRb] h@{’ﬁf Elofl %@H}dé%endomwén RS LAMICWIRE Solidt tr_eeg)eHms m/e calcd
roduce Am no- 4- net hyl am no- qui nazol i n

. PGy H]sChebl e(Me‘bﬁ)ll $Q§°n%ﬁﬁ4d@uﬁg 3§3 PV ght yel | ow sol i d;

El-HRVS nfe calcd for CI6HL7NSO2S (Mt) 343.1103,
found 343.1111. 25 Exanple 81 WD 2006/ 050843
PCT/ EP2005/ 011682 -70 N, xampl

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and 2-methyisulfanyl-phenyl
boronic acid: there was produced 2-[2~Amin6;7-(2-methylsuIfanyl-phenyl)-quinazolin—4-
ylamino]-ethanol as an off-white solid; (ES)*-HRMS m/e calcd for CiHigN,OS (M+H)"
327.1274, found 327.1277.

Example 76
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NNII , N
7-br ono- N4, Nd- di net hyl - qui nazol i ne- 2, 4-di am ne From

wWa-2p@/0808480- 7- br ono- qui nazol i n-4- yl am no] - et hRQOIEP2006/011682

2- et hyl sul fanyl - phenyl bor oni ¢ 68ci d:
mg%lﬁ‘y? %é!ﬂ?’]ngbz'% | ne g&ﬁg%’dh)w ANﬂammo ethan?lf ar\ﬁq.? beneroxw[glle boronic acid:
EhereRVES nfo@lucecﬂ a2 HAoninGHTRINTSy-e8hylaminoBawnazn-7-yil-benzonitrile as

f l
I@On%) ﬁ’% SX| Hal E%gaﬁ%\%any conven{agongrhswé’t hé“c?%i.‘é”.%j%o’ found

Bo6.i@s8er al review of oxidation of thioethers to

sul phoxi de and sul phones, see Smth, M; Mrch, J.;
Advanced Organic Chem stry, WIley-Interscience: NY
2001, pp. 1541-1542 and t heExamplefites cited in it.
Appropri ate nethods descri bed i n above reference of
oxi dation of an alkyl thio substituent 15 to the
correspondi ng sul fone group caZoHbe utilized to effect
this conversion of 7-(2-

Et hyl sul f anyl - phenyl ) - NA- netlhyl - qui nazol i ne- 2, 4-di am n
e (exanple 81): there wasN“produced

7- (2- Et hanesul f onyl - phenyl) hM met hyl - qui,nazol i ne- 2, 4-

diamne as a white SO|I L 02S (M+H) +
at mz = 343. 20 Exanp D 2406/ 050823
PCT/ EP2005/ 011682 - 71 NN F A

m xture of | |
7-(2,6-difluorophenyl ) N4 - rret hyl - qu
ne (exanple 23) (0.33 g, 1.153 mmol

pot assi um car bonat e (800. -
bizerﬁgypy%’r@ngrgf ?;g? (o%nierglonel g%ihor?ﬁg?s S ?églgfherlal review of oxidation of
-tARLEks % RYIbh&tiddlianangiidHongt,) ssdsmieated Mdictat J.; Advanced Organic
Chemistry, Wiley-Interscience: NY, 2001, pp. 1541-1542 and the references cited in it.

| i ne-2, 4-di am
anhydr ous

Appropriate methods described in above reference of oxidation of an alkyl thio substituent
to the corresponding sulfone group can be utilized to effect this conversion of 2-[2-Amino-
7-(2-methanesulfinyl-phenyl)-quinazolin-4-ylamino]-ethanol (example 78). there was
produced 2-[2-Amino-7-(2-methanesulfonyl-phenyl)-quinazolin-4-ylamino]-ethanol as an -
off-white solid; EI-HRMS m/e calcd for Cy7H1gN,O3S (M*) 358.1100, found 358.1108.

Example 78

From oxidation of any conventional methods e.g. For general review of oxidation of
thioethers to sulphoxide and sulphones, see Smith, M.; March, J.; Advanced Organic
Chemistry, Wiley-Interscience: NY, 2001, pp. 1541-1542 and the references cited in it.
Appropriate methods described in above reference of oxidation of an alkyl thio substituent

to the corresponding sulphoxide group can be utilized to effect this conversion of 2-[2-



5 thick wall ed seal ed tube at 2000C for 3 days. The
resultant reaction m xture was then cooled, dil uted

wonods/osed4er and extracted with 95:5:0.5 met hyl eO®/EP2005/011682
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chl oride: nethanol: aqueous agpeni um hydroxide (3 X

00, Th i ned i . : .
ffm)g% gng*glglicsﬁlgrlgﬂﬁ?egg/ %%Ha%?llen?%g{aﬁﬁé i -reg?)ag{c:)!eﬁe?(ragfb\é% FSB). there was
Prédueed de-[pmingho-at(2uwesthanesulfihyledebyl)-Buiotzgie-4-ylamino]-ethanol as an

R el e AT PR Y 05, Bl 100

reverse phase HPLC with subsequent neutralization of
the trifluoroacetic acid sa t free base to
obtain 7-[2-(4-Benzyl - I‘:‘%ar% Ie-'tbe

pi perazi n-1-yl)-6-fuoro-phenyl]-N4-net hyl - qui nazol i ne-
2,4-diamne (81.8 ng, 16'0%63-% an off white solid. 1
H NVR (DMSO- d6, 400 MHz) 7. (d, 4= 8.78 Hz, 1 H
), 7.91(broad q, 1 H, 7.27 (m 7H) 7.10 (d, J =
7.82 Hz, 1 H, 6.92(m 2H g (bNbad N 2H), 3.34
15 (broad s, 2H), 2.96 (4, BH) , 2. 77 (broad
S

7

, 4H), 2.19 ( broad s, 4H)_ _ 84 N,CH3 N N
It", NF 20 From N N
- (2, 6- Fl uor o- phenyl ) - N4- net hyl - qui ng ne-2, 4-di amn
e (exanple 23) and pyrrolidine therexy pr oduced
7-(2-Fluoro-6-pyrrolidin-1 -yl-phenyl)-N4-nethyl - )
oOyarRz slibstituehi deathi dEinnbet canvbden dacestane-hwdiakyisang sybstiuent.  Any

T T o
2606 05843 RETE TR AS/ @hi&8Rn ag Mebtrdidg! iNNHW, N) In -Comprehensive
F3C Fro . ) . .
%f%f%ﬁyﬁl(rﬁ Ghamistyy YolofioReisn S Triy 5 oRT R RPrch 184,427 and the
olefgrencis eithcain e ThexabipeeexahdBd weasd npader tibindR1j2-Amino-4-(2-hydroxy-
t here was produc - .
AT BRI GTperonic]e fprampl, 195 et e pioduoed 242-Amino-4
phetylaminsioiazedliney Ndydiayibeazasidine iaghe Wwhitawsolid; EI-HRMS m/e

PONSELr of N, oo RS 46Y.147 R 3% 130s.

Example 80

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and 2- methane sulfonamide
phenyl boronic acid: there was produced N-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-
phenyl]-methanesulfonamide as a light yellow solid; EI-HRMS m/e calcd for CygH17N502S
(M*) 343.1108, found 343.1111.

Example 81
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20

(MtH)+ at mz = 388. Exanple 86 H3C'N ,CH3 N\ S N-N
F F 10 F As described in scheme 6,-A m xture of

W@-2006m3u84BM4 - et hyl - qui nazol i ne-2, 4-di am ne (2PET/EQ2005/011682

9.878 mml ), tetrakis (triphenyhphosphi ne)
pal | adium(0) (2.44 g, 2.114 ri[ml) and hexa-
n-butylditin (25.7 ni, 4939 tmol) in oy
N, N- di net hyl acet ani de (15|/mL) was reflufed for 16

hours. The reacti on suspefsi gAxwas pa d through a
celite pad and the resd¥ ti $ol utYon was added to
water (10 m-) and extriéct X_10Q ) wth

net hyl ene chl ori de: t hghol Ahydr oxi de

(9:1:0.1). The comnbined organic la ere  dried
over anhydrous magnesi um sul f ate, et ed and
concentrated. Flash colum chromat ography of the

T bromopi tidedimatnyl-guinazolite-8tdigining Fremh3{2=Aminghl-drenae-quinazolin-4-
t hanol.: i U el HHOA . -N4-

&%%&ﬁ?}b m}?%dbgle%ugﬁﬂ%gﬁgér%? é%porﬁc), akbfy: 9-BEthylsulfanyl-phenyl)-N

quéthglzpiiriazelir®-2 4cii@mine s (@2, B-whiteadvaiEy; ElsHRMSimetcaled for Ci7HigNaS

yeld idy 1H O d6, 300 MHZ) 6 8.25 ( broad

ﬁ“l&%&#:%‘”?%ﬁ%. 06 Hz, 1 H), 7.35 (s, 1 H),

7.17 (d, J =8.05 Hz, 1 H, 6.55 (broad s, 2H), 2.96

(d, J = 4.39 Hz, 3H), 1.50 Eﬁéﬂﬁﬂﬁé%:1'29 (m 6H), 1.07

(m 6H), 0.84 (t, J =7.15 » . 25 The coupling

reaction can be carried out by a conventional aryl or

het er oar omati ¢ coupling par Bner utilizing Stille

coupling. e.g. Stille et g7, Ange Chem Int. Ed.

Engl ., 1986, 25, 508. WO R006/050843
PCT/ EP2005/ 011682 -73 % and' tibns.used to
O

carry out the Stille reagtio | ude" ¥ he’ use of an
or ganost annane as the coupl pal | adi um
catal yst (2-20 nole % sudk as

tetraki s(tri phenyl phosphi ne)-pal | ad
[1, 1' bi s(di phenyl phosphi no)

From oxidation of any conventional methods e.g. For general review of oxidation of
thioethers to sulphoxide and sulphones, see Smith, M.; March, J.; Advanced Organic
Chemistry, Wiley-Interscience: NY, 2001, pp. 1541-1542 and the references cited in it.
Appropriate methods described in above reference of oxidation of an alkyl thio substituent
to the corresponding sulfone group can be utilized to effect this conversion of 7-(2-
Ethylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-diamine  (example 81): there was
produced 7-(2-Ethanesulfonyl-phenyl)-N4-methyl-quinazoline-2,4-diamine as a white
solid; LRMS for Cy7H1gN402S (M+H)" at m/z = 343.

Example 83



5 ferrocene]dichloro-palladiun(ll), a salt such as
potassium fluoride or lithiumchloride, in a suitable

wanesdsesds sol vent such as THE or DMF or et hyl BO®/EP2005/011682
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glycol for at tenperatures rargi-ng from25 0 Cto 125
"Cfor 2-18 hr A m xture of

N4- met hyl - 7-tri but yl st annanyl - qui nazol 2, 4-di am ne
(800 ng, 1.727 mmol), 10

1- net hyl sul fanyl - 2- brono-3-trifl uor
prepared according to the/gaﬂgral y
in schenme 5, (543.1 ng, 700 mol i chl orobi s
(triphenyl phosphi ne) palladlun(llfi(éiz 4 nmg, O0.345
mol ), tetrahydrof uranp2X% 2
NNdemwfmmmde(QMJ
wal | ed vial, sealed
hour. The reaction mxture was thg &
i on exchange 15 pad and the resghThgg sol uti on was

added to water (10 nL) and extracted (3x 100 m-) wth

R tritpth et 7c<laleocmﬂ@tﬁopmyhmmemnmnnawnnmm ~dirimitee (example 23)

90:10: 1 Th d d
(RIS 1 oo, comb T oL L S S HRTE 14 o,
Ctihé?ﬁ?lﬁtpéﬁzmé (17ve & iﬁahmog@nugmetmymrpgm@mmmmeqs ndf) was heated in a
the cr i e R
Rt malas sEeH hiah ot DR EBRB RS e g ian{ BePes fifure wes then
?éUoﬁd“ G%twyﬁﬁf/\/@%hr'aﬁd (eRtragzbo With ll%fmmlrrleﬁgﬁ@we chloride: methanol:
rifluorone - phe qu i.am ne
rAfJUCPUS gTMORLT ks igtone L3 90 e 0%108606%6“'04'%6% were dried
Nz} aﬁh]dr@@s édﬂiun@ Ebllfatg fﬁ@refdbélﬁw%r&enﬁatﬁﬁi THe &4dé matdrial was

;Dpngleg @y Bjota_,g%crggmp@gragmy wﬁ%] @%%56 5: ﬁ) rgue*‘rhpfﬁegﬁ chlorlgg "'methanol:
aél%ﬂe@i]@blﬁmﬁﬂ‘iﬁm@hydr@ﬁdéieﬁmbwb@d lréVe%b”}ﬁ’ngeG-lPlImﬂm@ suiesequent

ZDEFL{%@E%%LOH@% ﬁyﬁ?}@mgq@tlg@plgl ngB %% fr%d’%‘?‘ﬁi? Pbm 7'—_['5- X’:Benzyl-
dpnﬁér‘awﬁdyl? -{ITH%l &rﬂeﬁymrmémm Wobwe 2 A0dishnme (81 8 3 mg, 16.0%) as

dition o |umalum|um§r|de|nTH

nan off e/hifeeeiid: HW%@MﬁDe%s‘*O%MH}@ PdPa (# NeuBi/ At 1H , 7.91(broad
raégm ?/%'7 W7H 9% (ghﬁf @%@l‘-l?t*ﬂl-ﬂnes@é rRdit 698,( brbaeg 2H), 3.34

actfon ent tenperature for
n«ihnoadmr&k&@ﬁ@ﬁbd G\A89Hﬁ2vv§t‘lér2 175@%@8 4Et)h%f|19éé@a§tse4H>
(25 WD 2006/ 050843 PCT/ EP2005/ 011682

Example 84

CH

3

NT X
LA
F

From 7-(2,6—Fluoro-ph.enyl)-N4~methyI-quinazoline-2,4—diamine (example 23) and
pyrrolidine  there was  produced 7-(2-Fluoro-6-pyrrolidin-1-yl-phenyl)-N4-methyl-
quinazoline-2,4-diamine trifluoroacetic acid salt as a light brown solid; EI-HRMS m/e calcd
for CyoH2oFNs (M) 337.1708, found 337.1691.

Example 85
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-74 m) was added to the reaction m xture which was
filtered and transferred to a separation funnel. The

wouemelaygsass were separated and the water | ayer PGESP2005/011682

further extracted with ethyl_.gagetate (2 x 100 ni).
The conbi ned organic | ayer was dried over sodium
sul fate and concentrated to dryness to obtain

2-i odo- 3- net hyl benzyl al cohoCHys off-white solid 5
(1.2 g); 1H NWR (CDCI 3i 309 MHz) S 1. (broad, 1H),
2.47 (s, 3H), 4.71 (s, 2H) . @nSH)AS
descri bed in Schene 6,
N4-met hyl - 7-tri butyl sta
and 2-iodo- 3- net hyl be z/;Ul
[ 2- (2-am no- 4- net hyl a no-
10 phenyl]-nmethanol as a white solid RVS f or
C17H18NAO (M+H) + at miz = 295. Ex@npl €788 N~CH3 CH3 SJ
N NN F3C 15 From

Mormrevng1HwbﬁitmmquemylmyDMmawal-quileazg),lirzue-ai4a¢iam'@e (example

aggbgpg é{f'scg %'ﬁ% %33 It%rhlg']%ﬁ%olg? gﬁgette%-l -(Eg:g{r%li?ih-g%I-‘é@trifluoromethyl-

%&h@ﬁ qulﬁazdlli’leifzeﬂr Wamnrm aslacieght brown powder, 70 mg; LRMS for CaoHzoF3Ns
H{T td% Jjgé';n -6-trifluoronethyl-phenyl)-N4-net hyl
“fie 4-di am ne as an off-white solid;
]ICEI Hg%l\/g gie calcd for G 8HL7F3NAS (M) 378. 1126,
oun 78.1134. 20 Exanple 89 N\ CH3 NNO W
2006/ 050843 PCT/ Epzoosygllegé"’—“lfﬁﬁscﬁr om
N4- met hyl - 7-tri butyl st annanyl - qui nazol i ne- 2, 4- di am ne
and 3-chl oro-2-i odot ol uene:
3N

ne- 2, 4-di am ne

As described in scheme 6, A mixture of 7-bromo-N4-methyl-quinazoline-2, 4-diamine (2.5
g, 9.878 mmol), tetrakis (triphenylphosphine) palladium(0) (2.44 g, 2.114 mmol) and hexa-
n-butylditin (25.7 mL, 49.39 mmol) in N,N-dimethylacetamide (15 mL) was refiuxed for 16

hours. The reaction suspension was passed through a celite pad and the resulting

solution was added to water (10 mL) and extracted (3 x 100 mL) with methylene

" chloride:methanol: ammonium hydroxide (9:1:0.1). The combined organic layers were

dried over anhydrous magnesium sulfate, filtered and concentrated. Flash column
chromatography of the crude product was carried out with methylene
chloride:methanol:ammonium hydroxide (90:10:1) to give N4-methyl-7-tributylstannanyl-
quinazoline-2,4-diamine (2.6 g, 56.8%) as a light yellow oil. "H NMR (DMSO-dg, 300 MHZ)
§ 8.25 ( broad s, 1H), 7.88 (d, J = 8.06 Hz, 1H), 7.35 (s, 1H), 7.17 (d, J = 8.05 Hz, 1H),
6.55 (broad s, 2H), 2.96 (d, J = 4.39 Hz, 3H), 1.50 (m, 6H), 1.29 (m, 6H), 1.07 (m, 6H),
0.84 (t, J =7.15 Hz, 9 H).

The coupling reaction can be carried out by a conventional aryl or heteroaromatic coupling
partner utilizing Stille coupling. e.g. Stille et al, Angew. Chem. Int. Ed. Engl., 1988, 25,
508. ‘



7- (2- Chl or o- 6- net hyl - phenyl ) - Nd- et hyl - qui nazol i ne- 2, 4
-diamne as an off-white solid; LRVS for Cl6H15CI N4

wolbidjososas m z = 299. 5 Exanple 90 NCH3 N C POREE2005/011682
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From -73-
N4- met hyl - 7-tri butyl stannanyl - qui nazol i ne- 2, 4-di am ne
and 2, 6-di chl orobenzoyl chlori de:
ﬁyb&aﬁcdﬁdﬁbh@nsewtwwwty)omﬁhee%tmylremibna'rzodJJderthe 2sd otlarami

el oe o Brso B Caa oAbl AR e Aok Bhgpen as
hetrdRisirphen@dhoshhiBER paliaNiuni0) Mr [ ,1'Bis@iphdagiphospiha)n
ﬁﬁrir?ceﬁqem %orotqqﬁ?cgummo a 6?!?’ %?cgt ! 'thé_%%ﬁﬁﬁ@%ﬁ%%‘? Ilﬁ‘ﬂ.ﬂn chloride, in a
| maﬂe%nhpyou@bmldemsmcr? i‘,ﬁ; )THFeorZME oa ethytehieglyoohipoattémperatures
th As d i bed

e - G ALt Fynihests, s descr e
- bromo- 3, 5-di fluoro-2- (pyrrolidin-1 -yl)benzene and
A mlxturlzzyolf N74 rtnre{hty)/% ¥|J|bsut[ﬁ§2r?nn%yl -q ulrllanz% |r(1)<|a brlledlgmﬁned '(éHH rﬂg “1.727 mmol),
(ﬁrriéﬂdﬁls‘ulfam-a- tﬂoﬁWS—ﬂiﬂUdﬂomﬂ?Wbemﬂwe)plrépMd reddngihg tputhe general
azol i
g R Byeeao s 5 (o340 2 o oo
ﬁg@ﬁ/eﬁﬁlgmhﬁ’@bamwm@maﬁmg, (7645 MBHS), Mt@EHgdrofursn (2 mL) and

N

dimethylformamide (2 mL) was placed in a thick walled vial, sealed and micro waved
at 200°C for one hour. The reaction mixture was then passed through an ion exchange
pad and the resulting solution was added to water (10 mL) and extracted (3x 100 mL) with
methylene chloride :methanol: ammonium hydroxide (90:10:1). The combined organic
layers were dried over anhydrous magnesium sulfate, filtered and concentrated. Two flash
column chromatographies of the crude product were carried out with methylene chloride:
methanol: ammonium hydroxide (90:10:1) obtained N4-methyl-7-(2-methylsulfanyl-6-
trifluoromethyl-phenyl)-quinazoline-2,4-diamine ( 90 mg, 14.3%) as a white solid. "H NMR
(DMSO-dg 400 MHz) § 7.95 (m, 2H), 7.60 (broad s, 3 H), 6.94 (s, 1H), 6.80 (d, J =8.79
Hz, 1H), 6.17 (broad s, 2H), 2.96 (d, J = 83.91 Hz, 3H), 2.37(s, 3H).

In an analogous manner, as described in scheme 6, there were obtained:

Example 87

N/CH>3

N™ X

M

S
H,C

2-lodo-3-methylbenzoic acid (2.6 g, 10 mmol) was dissolved in THF (15 mL), followed by
slow addition of 1 M lithium aluminium hydride in THF (10 mL, 10 mmol). The colorless
solution turned into light yellow. Upon the completion of addition, the reaction was stirred
at ambient temperature for 30 min then quenched with water (50 mL). Ethyl acetate ( 25
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As described in Scheme 4, from1 -brono-2-f
| uor obenzene and 2-et hoxyet hanol, there was produced

wa-2b06m3e842 - ( 2- net hoxy- et hoxy) benzene: 1H NVR PCT/EP2005/011682

DI\/SOd6 300 MHz) 5 8 3.32 (94-3H), 3.67 (m 2H

i?z i g fe gegac@ 6 S o 0830 a%ffﬁnsﬂg #0.15 a sparation

(fdldt[b,l Jhe7tvw® Hyers@er8. epkmted and .iige m;erllaygr wag fither extracted with

gﬁ% Tg?e @ Hﬁ{oo E)Ilngh ﬁnﬂﬂg'é% ouﬁﬁi g@?l{ \g?ﬁ%né@ over sodium sulfate

-ebidocmrcéni(réieﬂﬁd_) fdnmesetthootye)m 2tiodbermethgbamzy! alcohol as off-white solid
I, DG [GBULY o0 RSB PSR I8 & SHREAGs, 21, 7.15-

et.bouy,)3henyl ] - Nd- net hyl - qui nazol i ne- 2, 4-di amine as a

white semsolid; LRVS for Cl8H2ON402 (MtH)+ at mz =

325. Exanple 93 HBC Cr'. N-CH3 NCH3 N O CH3 N N/

\Asl Bedgibde 96 rSdhethe 16, fiohe - rAethf/Immbmty’rsmmmyI?qu nazoline-2,4-diamine

Iuorgﬁp@z%&%ﬁ@ szltzq{gqu)l ugééarre %—g&eiliylamlno -quinazolin-7-yl)-3-methyl-
-dheappmtiaholada Ghite soiiTeRvg fopCP;*BﬂMUKmH at m/z = 295.
yl oxy) benzene: 1H NWVR (DVBO- d6, 300 MHz) 6 1.07 (s,
6H), 1.15 (s, 6H), 1.13-1.26 (m 2H), 1.90 (m 2H),
4.799 (m 1 H, 6.85 (m 1 Hexamphkbsgm 1 H), 7.31(m 1
H, 7.54 (dd, J1=8.0 20 Hz, J2=1.6 Hz, 1 H. As
described in Scheme 6, by utilizing Stille coupl i ng
from 1-brono-2-(2, 2, 6, 6- _CH,
t et ranet hyl - pi peri di n- 4- yNoxy) benzene
N4- net hyl - 7-tri but yl st annanyl - qui nazol i 2,4-
di am ne:
N4- met hyl -7-[2-(2, 2, 6, 6N
- phenyl ] - qui nazol i ne- RS
acid salt as a Iight’\&ellwwso id;
(MtH)+ at nfz = 406. WD 2006/ 0508483
-77 Exanple 94 EC

3

Speri di n-4-yl oxy)
if | uoroacetic

etr

CJl EP2005/ 011682

From  N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine  and  2-Ethylsulfanyl-6-
trifluoromethyl-phenyl iodide prepared according to general procedure detailed in Scheme ¢
6: there was produced 7-(2-Ethylsulfanyl-6-trifluoromethyl-phenyl)-N4-methyl-quinazoline-
2,4-diamine as an off-white solid; EI-HRMS m/e calcd for CigHi7,FsNs,S (M¥) 378.1126,
found 378.1134.

Example 89
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. Nd-net hyl - 7- 20 N XX

NCH3 NF NNFF 5 By utilizing Stille coupling,
from1l-brono-2,4,6-trifl orobenzene and N4-net hyl -

wonrbisuwsgd4st annanyl - qui nazol i ne- 2, 4- di am ne: N4- RETEPR003/011682

(2,4, 6 trifluoro phenyl ) - qui naz®ti ne- 2, 4-di am ne

E“ f fﬂll}—'%mtatvﬁﬂpé qﬁﬁa?ohh%%gi %ﬂg@‘gféo%éﬁbro-z-iodotoluene'

992- Omdr%mbtr@ phe@yl)}HBl mNth'quuln@HZBH@Q 4-@adine0asHan Agff white solid;
C ro
gﬁ?ﬁ % I_l &‘éﬁ W{Jﬁ Zen?gne and 2- et hoxyet hanol ,

15 there mas produced

1-brono-2,4,6-tri(2-net hoxye benzene and this
conmpound was used in the |§1é$e@lé—i%t ep. As descri bed
in Scheme 6, By utilizing S CHLe coupling from
1-brono-2,4,6-tri(2-met hoxy- ethoxy)benzene and

N4- et hyl - 7-tri but yl st annahnyl - qui nazol i ne- 2, 4- di am ne:
Cl

-nyI] qui nazoline-2,4
a_light yellow
= 473. By

[2,4,6-tris-(2-methoxy-
-dlamnetrlfluoroact
solid; LRMS for C24

utiIizing Stille coupling, from
1-brono-2, 4, 6-tri (2-methoxy- et ho@i/ benZene and N4-

qu/%{élnr%pﬁfrry{ ?%Ebﬁh@ét?&%%éu&%{o l | naGm%eA'an%ll 2a én dlcﬁlorobenzoyl
%Fnl%ﬁéé/ )T-WDYAHOT%h&%E)OM methyl- éfﬂlﬁaz'ﬁlih@-@ 4-diamine trifluoroacetic acid
trifluoroacetic acid salt as a Light ye]l l\ﬁll*
sRivBefeebieafas RAGH Whiergolid4R '\Aﬂof@m“y}'@'\h‘ﬁd +H)" at m/z = 320.
2006/ 050843 PCT/ EP2005/ 011682 -78 Exanple 96 N ~CH3

Example 91
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As described in Scheme 4, from 1-bromo-2,3,5-trifluorobenzene and pyrrolidine, there
was produced 1-bromo-3,5-difluoro-2-(pyrrolidin-1-yl) benzene and this compound was

used in the following synthesis.

As described in Scheme 6, by utilizing Stille coupling, from 1-bromo-3,5-difluoro-2-
(pyrrolidin-1-yl)benzene and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 7-
(3,5—dif|uore-2-pyrrolidin-1 -yl-phenyl)-N4-methyl-quinazoline-2,4-diamine as a yellow solid;
LRMS for CygH1gF2Ns (M+H)* at m/z = 356.

Example 92
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wa-200600844 - chl or o- 2,

NO~OCH3 N\N/ \. O-,-,,0CH3 H3C'/OC
O,~~OCH3 5 As described in Schene 4, from
3,5, 6-tetrafl uorobenzene ardT/ZAP2005/011682
met hoxyet hanol , there was produéed
1- brono-4-chloro-2, 3.5, 6CHet raki s(2- met hoxy-
et hoxy) benzene and t hing” Cofrpound was used in the
foll owi ng synthesis. As described in Schene 6, from
1- brono- 4-chl oro- 2, aki s t y- 10
et hoxy) benzene and W@
NAd-met hyl -7-tributy lst 5

qui pazol i ne- 2, 4- di am ne:

7-[4-chl oro- N N

2,3,5,6-tetraki s-(2-nethoxy-ethg phenyl ] - Nd- net hyl -
qui nazoline-2,4-dianmne trifluorovagétic acid salt as a
light yellow oil; LRMS for C27H37CI NMACG8 (MtH)+ at m z
= 581. Exanple 97 15 NNCH3 N O-~O-CH3 NNI \ C

s %%gﬁsé%%dﬁén?@%@n 4.brdrh@ -ffﬁbrﬁ’yeﬂtﬁ vPaid 226Rxethanol, there

-10 enzene an net hoxyet ano e1re was
prascRrodiced- thilonrm24(2-metuay-2thoxy nkaraerg:- eHHYMR) b EAMEReds, 300 MHz)

f =3 0

(% o RUBEACE (0 Pl T 10,85 e s

-iH)(1D.02{ (@ -hees. Ribizy It 5otz ) 1BRZ & N Glcein o B Hz, J,=8.2 Hz, Jy=1.6 Hz, TH),
- 7-tri hutyl | - qui | ine-2, 4-diani

oo g BRI Tet oy -

phenyl ] - Nd- net hyl - qui nazol i ne-2, 4-di am ne as a white

S Sl Beacentd P 6b MG Erp Yo b Nard ramdir g fetnony-ethony)

benzene and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 7-[2-(2-methoxy-

ethoxy)-phenyl]-Né-methyl-quinazoline—2,4-diamine as a white semisolid; -LRMS for
C13H20N4Og (Nl'*-H)+ at m/z = 325.

Example 93
CH3
N
CH3
CH

As described in Scheme 4, from 1-bromo-2-fluorobenzene and 2,2,6,6-tetramethyl-4-
hydroxypiperidine, there was produced 1-bromo-2-(2,2,6,6-tetramethyl-piperidin-4-
yloxy)benzene: 'H NMR (DMSO-ds, 300 MHz) & 1.07 (s, 6H), 1.15 (s, 6H), 1.13-1.26 (m,
2H), 1.90 (m, 2H), 4.79 (m, 1H), 6.85 (m, 1H), 7.15 (m, 1H), 7.31(m, 1H), 7.54 (dd, J;=8.0
Hz, J,=1.6 Hz, 1H).

As described in Scheme 6, by utilizing Stille coupling from 1-bromo-2-(2,2,6,6-
tetramethyl-piperidin-4-yloxy) benzene and N4-methyl-7-tributylstannanyl-quinazoline-2,4-
diamine:  N4-methyl-7-[2-(2,2,6,6-tetramethyl-piperidin-4-yloxy)-phenyl]-quinazoline-2,4-
diamine trifluoroacetic acid salt as a light yellow solid; LRMS for CasH3iNsO (M+H)* at m/z
= 406.
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NCH3 6 N'N NN/ d As described in Schene 4,
from 4-chl oro-2-fl uoro-1|-i odoobenzene and 4- 5

wayparemsygas peri di ne, there was produced PCT/EP2005/011682

(4-chl oro- 2-i odo- phenyl ) pi peri-di7n- 4-ol : LRVS for
C11H13CIBrNO (MtH)+ at mz = 338. As described in
Schene 6, from (4-chloro-2-iodo-phenyl) pi peri di n-4-ol
and N4- net hyl - 7- Example 94

tributyl stannanyi - qui nazol i ne- 2, 4-di am ne:

1-[ 2- (2- Ami no- 4- et hyl am no- qui nazol i n-7-yl)- 10
5-chl or o- phenyl ] - pi peri di n/Q)FQI as a light yellow
solid; LRWVS for C20H22CI NSO (I\/H—|)+ at mz = 384.
Exanple 99 NCH3 ON N4{' "-'":~" N'N- 15 H3C
2- 1 odo- 3- net hyl benzoi ¢ N(Ci 7F6 nmol ), EDCI
(2.2 g, 11.45 mol), 1

(5.3 m, 30.4m’m|)@ P
15.2 nmmol ) were dis oIve in DVF (
m xture was stirred at anmbient tenp

thus fornmed m xture was stirred for 20 10 mn. The
white precipitate was col |l ected, washed with water and

dBft D’Mizm%t hfile a%@uplﬁﬁg' eflom2-1- @r@ﬁrol’Q ﬂf%tthﬂ/drb@élﬁ@ﬁb dend N4-methyl-7-

was obt ai ne a white solid
mgqjstgfgma@@@umzth@ -4 4g|1an@ge Ngr_l}jlethyl 70@ 4& ﬁ»jtnfh_.lo’:@ phenyl)-quinazoline-
: LHMS Rir (&N, (M+H)* at

rﬁa%\ﬁﬁ‘ 136 yliTropito deid S B8 0N ol soligh LAMS RirTickty fan
i /zSe Bedre 6 from 2-1odo- 3- net hyl - benzani de and
N4- et hyl -
tributyl st annanyl - qui nazol i ne- 2, 4-di am ne:
2- ( 2- ami no- 4- et hyl ami no- quiEXaapIe857-y| ) - 3-
nmet hyl - benzam de as an off-white powder; LRMVS for
C17H17N50 (MHH) + at rrié = 308.

~CH,

O<
N 07 " CH,
/l\ ~
N
/\/O\
0 CH,

As described in Scheme 4, from 1-bromo-2,4,6-trifluorobenzene and 2-methoxyethanol,

there was produced 1-bromo-2,4,6-tri(2-methoxy-ethoxy)benzene and this compound was

used in the in next step.

As described in Scheme 6, By utilizing Stille coupling from 1-bromo-2,4,6-tri(2-methoxy-
ethoxy)benzene and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: N4-methyl-7-
[2,4,6-tris-(2-methoxy-ethoxy)-phenyl}-quinazoline-2,4-diamine trifluoroacetic acid salt as
a light yellow solid; LRMS for CoqHzoN4Og (M+H)™ at m/z = 473.

By utilizing Stille coupling, from 1-bromo-2,4,6-tri(2-methoxy-ethoxy)benzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:N4-Methyl-7-[2,4,6-tris-(2-methoxy-
ethoxy)-phenyl]-quinazoline-2,4-diamine trifluoroacetic acid salt as a light yellow solid;
LRMS for CosHzN4Og (M+H)* at m/z = 473.
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5 Exanple 100 N, CH3 iCH3 OM NCH3 N'N H3C From
a coupling reaction of 2-iodo-3-nethyl benzoic acid and

wol20eechisomas hyl ami ne, there was produced PCT/EP2005/011682

2-i0do-3, N, Ntrinethyl benzam d&8-'H NVR ( DMSO--d6a 300
MHz) 8 2.41 10 (s, 3H), 2.72 (m 3H), 2.98 (m 3H),
6.98 (m 1 H), 7.32 (m 2H). As described in Schene 6,
from 2-iodo-3, N, N-tri net hyl Bxamnlei9e and N4- et hyl -
tributyl stannanyl - qui nazol i ne- 2, 4- di am ne:

2- (2-am no- 4- net hyl am no- qui nazol i n-7-yl ) -

3, N, N-trinmethyl- benz,a@lH%e as an off-white powder; LRMS
for CL9H21N50 (I\/H—I) at mz = 15 336. Exanple 101 HN
.CH3 H NCH3 H- N 20 2-iodo- dbmst hyl benzam de
was obtalnedfrom 0= rretrm be mccaqld and

met hyl ami ne; 1H NMR (DVS 46, 300 I\/Hz) 8 2.%1 (s, 3H),
2.72 (m 3H), 4 nrQ 08. (s, 1
H). As descri b@d i n"Schene 6

2-io0do- 3, N-di rret hyI benzan de 4

tributyl stannah \gg zolOne- 274- diG@mi ne: 2- (2-ami no-4

- met hyl am no- qui nazel i n-7-yl) -3, N di net H-benzarri de

as a white powder; LRMS for CngmNSO\Q % at mz =

322. WD 2006/ 050843 PCT/ EP2005/ 011682 -81 Exanple 102

As described in Scheme 4, from 1-bromo-4-chioro-2,3,5,6-tetrafluorobenzene and 2-

p4- et hyl - 7- 25

methoxyethanol, there was produced 1-bromo-4-chloro-2,3.5,6-tetrakis(2-methoxy-

ethoxy)benzene and this compound was used in the following synthesis.

As described in Scheme 6, from 1-bromo-4-chloro-2,3,5,6-tetrakis(2-methoxy-
ethoxy)benzene and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 7-[4-chioro-
2,3,5,6-tetrakis-(2-methoxy-ethoxy)-phenyl}-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a light yellow oil; LRMS for C;Ha;CIN4Og (M+H)™ at m/z = 581.

Example 97

CH,

N
)l\ ,
N~ N O
Cl

As described in Scheme 4, from 4-chloro-2-fluoro-1-iodoobenzene and 2-methoxyethanol,
there was produced 4-chloro-1-iodo-2-(2-methoxy-ethoxy)benzene: LRMS for
CoH1oCIBrO, (M+H)" at m/z = 313.

As described in Scheme 6, from 4-chloro-1-iodo-2-(2-methoxy-ethoxy)benzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 7-[4-chloro-2-(2-methoxy-ethoxy)-
phenyl]-N4-methyl-quinazoline-2,4-diamine as a white solid; LRMS for CigH19CIN4O>
(M+H)* at m/z = 359.
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N7CH3 N\ O NCH3 N N H3C
N- Et hyl - 2-i odo- 3- et hyl benzam de was obtained fromthe

woamplosesg3r eact i on of 2-io0do-3- 5 nethyl benzoi eCaEP2005/011682

and ethylam ne in THE sol uti on79LRVS for CLOHL2NOBr
(MtH)+ at nmfz = 289. As deé)&f!]!; %q;,si n Scheme 6, from
N- et hyl - 2-1 odo- 3- net hyl ben N4- net hyl - 7-

tri butyl stannanyl - qui nazol i ne- 2, 4- di am ne:

2- (2- ani no- 4- net hyl am no- qui nazol i n-Fyi)-N- 10

et hyl - 3-net hyl - benzam de as a white pgowder; LRMS for
CLOH2INS0 (MrH)+ at m'z = 336, Exa 103 N, CH3 OCH3

N)-", Nd 15 As described in Sclieme ¥, from
4-chl oro- 2-fl uoro-i odobenzene_and , there was
produced 4-chol oro- 2- eNHOX ‘ e and this

compound was used in the
descri bed in Schene F
4- chol or o- 2- et hoxy-i'0dobehzene and

tri butyl stannanyl - qui nazol i ne- 2, 4- L®

7- (4-chl oro- 2- et hoxy- phenyl ) - NA- et hyt - .
g L I T e
WF@@%bQ%%%hE@TWE?%ME%WS@ormﬁ%do%r@kﬁl)mb@@n&-ol: LRMS for
C11H43CIBrNO (M+H)* at m/z = 338.

As described in Scheme 6, from (4-chloro-2-iodo-phenyl)piperidin-4-ol and N4-methyi-7-
tributylstannanyl-quinazoline-2,4-diamine: 1-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-
5-chloro-phenyl]-piperidin-4-ol as a light yellow solid; LRMS for CzoH22CINsO (M+H)" at
m/z = 384.

2-lodo-3-methylbenzoic acid (2.0 g, 7.6 mmol), EDCI (2.2 g, 11.45 mmol), HOBt (1.74 g,
11.45 mmol), DIEA (5.3 ml, 30.4 mmol) and ammonium chloride (0.813 g, 15.2 mmol)
were dissolved in DMF (14 mL) and the mixture was stirred at ambient temperature for 2 h.
Water (50 ml) was added to the reaction mixture and thus formed mixture was stirred for
10 min. The white precipitate was collected, washed with water and diethyl ether and
dried. 2-lodo-3-methylbenzamide (1.80 g) was obtained as a white solid; 'H NMR
(DMSO-ds, 300 MHz) § 2.41 (s, 3H), 7.06 (m, 1H), 7.23-7.37 (m, 2H), 7.47 (broad, 1H),
7.76 (broad, 1H).
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2, 6-di fl uoro-4-nmet hoxy-bronobenzene and et hanol

woOhere®se8a3 pr oduced PCT/EP2005/011682
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2- et hoxy- 6-f | uor o- 4- met hoxy- br gpobenzene and this

gsggp %g@:ﬂf" : ﬁn Sg%s%%\'eg é,h?rgﬁflé-%‘@o@m@%%@&?ﬂaﬁides é‘f‘d N4-methyl-7-
Znﬁyllsmgnaﬁry_f-hmam;nﬂwm-hiamdo_r oPridremirervnaatinydmino-quinazolin-7-yl)-3-
T B b SO B P ST A B otz =05,
ph%yl ) - N4- me% hyl - qui nazol i ne-2,4-diam ne as a white

powder; LRMS for Cl8H19FN4 at mz = 343. 10

Exanpl e 105 N, CH3 OCH3 Nﬁf—a@%ﬁ%m described in

Schene 4, from 2-fluoro-4-trifuoronethyl-bronobenzene

and et hanol, 15 there was Qroduced

2-ethoxy-4-trifluoromet hyl-bronobenzene and this

compound was used in the follow ng synthddjs. As

descri bed in Scheme 6, O

2-ethoxy-4-trifl uorone ‘
nmet hyl - 7-tri butyl st ann i ne- 2, 4-di am ne:

N4- met hyl - qui nazol i ne- 2, 4-di am ne uor oacetic acid
salt as a white powder; LRVS f GHI7F3NAO ( Mt+H) +
at mz = 363. Exanple 106 WO 6/ 050843

P%%E?g&%ﬁéé) llelagﬁgn of @-%d%‘*%thy’ﬂ'enﬂ%@cid Bind N, N-dimethylamine, there
was produced 2-iodo-3,N,N-trimethylbenzamide: '"H NMR (DMSO-dg, 300 MHz) § 2.41
(s, 8H), 2.72 (m, 3H), 2.98 (m, 3H), 6.98 (m, 1H), 7.32 (m, 2H).

As described in Scheme 6, from 2-iodo-3,N,N-trimethylbenzamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 2-(2-amino-4-methylamino-quinazolin-7-yl)-
3,N,N-trimethyl-benzamide as an off-white powder; LRMS for C1gH21NsO (M+H)* at m/z =
336.

Example 101
.CH,
HN 5 H
ISOBE.
H,N™ "N

2-iodo-3,N-dimethylbenzamide was obtained from 2-iodo-3-methylbenzoic acid and
methylamine; 'H NMR (DMSO-ds, 300 MHz) & 2.41 (s, 3H), 2.72 (m, 3H), 7.03 (m, 1H),
7.31 (m, 2H), 8.23 (s, 1H).

As described in Scheme 6, from 2-iodo-3,N-dimethylbenzamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N-
dimethyl-benzamide as a white powder; LRMS for CygH1gNsO (M+H)* at m/z = 322.



173C As described in Scheme 4, from
2-fluoro-6-trifluoronethyl -bronobenzene and et hanol

woOhere®se8a3 pr oduced PCT/EP2005/011682

10

15
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25

2-et hoxg- 6-trifluoronethyl-brogpbenzene and this
conmpound was usedinthefﬁello' synt hesi s.
described in Schene 6, fro xam\imqu2 ynthests. 5 /s

2- et hoxy-6-trifluoronethyl -brombenzene and N4-

met hyl - 7-tri butyl st annany‘{:- qui nazol i ne- 2, 4-di am ne:

7- (2-et hoxy-6-trifl uor qet Ryl - phenyl ) -

N4- net hyl - qui nazol i ne-2, 4-diam ne trifluoroacetic acid
salt as a white powder; B f or O CLsN17E3DAQ ( M+H) +
at mz = 363. 10 Exaf -/ ONl~ CH3 N
11 -1k NN F3C Fro [ eaction of

2- (2- am no- 4- met hylyam g~ quiMiTaz oty ~Vyl)-3-nmethyl- 15
benzoi c acid and N, N-di et hyl anmi ng
2- (2- Am no- 4- met hyl ami no- qui naze yl)-N, N

di et hyl - 3- net hyl - benzami de ads@n of f - white powder;

LRVS for C21 H25N50 (MrH)+ at iz = 364, I .
TR IEPo®- SIEHPRTS B8P RSBt cPSaNE) Brdlkdyor 2-fodo
-RtnfBelRSS biBathd Sihdam@rein6THH somtion.  LRMS for CyoHi:NOBr (M+H)" at
1- bronp- acet ophenone and N4- et hyl - 7-

t"P250€89-st annanyl - qui nazol i ne- 2, 4- di ami ne:

1-[ 2- (2- Ami no- 4- net hyl am no- qui nazol in-7-yl) -

As described in Scheme 6, from N-ethyl-2-iodo-3-methylbenzamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 2-(2-amino-4-methylamino-quinazolin-7-y1)-N-
ethyl-3-methyl-benzamide as a white powder; LRMS for CioH21NsO (M+H)* at m/z = 336.

Example 103

_CH,

N
N7 0”7 CcH,
P
N” N

I Cl

As described in Scheme 4, from 4-chloro-2-fluoro-iodobenzene and ethanol, there was
produced 4-choloro-2-ethoxy-iodobenzene and this compound was used in the following

synthesis.

As described in Scheme 6, from 4-choloro-2-ethoxy-iodobenzene and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 7-(4-chloro-2-ethoxy-phenyl)-N4-methyl-
quinazoline-2,4-diamine as a light yellow solid; LRMS for C7H7CIN,O (M+H)" at m/z =
329.

Example 104
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15

20

phenyl ] - ethanone as a |ight yell ow powder; LRMS for
Cl7H16N4O0 (MtH)+ at mlz = 293. 5 Exanple 109 NCH3 CH

woOl2)ab/osbs4l As descri bed in Schene 6, from PCT/EP2005/011682

2- (2-bronophenyl) ethanol and-Bg-~nethyl -

tri butyl stannanyl - qui nazo(%Hne 2, 4-di am ne

2-[2-(2- Am no- 4- net hyl 03 qui nazolln 7-yl)- 10
phenyl ] - et hanol as an off white povvder LRVS for
CL7HLSNAO (M+H) + at 85 N, CH3 N
0,CH3 N NCH3 F OJ5 As herre6from
2, 4- di met hoxy- 6-f | ugtjh-b Qnobhe zen and N4-net hyl -

tri butyl stannanyl -Njui natol ir ne:
7-(2-fluoro-4, 6-di net hoxy- phenyl thyé-
qui nazol i ne-2, 4-di am ne as a < RMs for

C17HL7FN402 (I\/H-H)+ at mz = 3 9 Exarrp e 111 20 NCH3
Ms' NesPibed Gn HSchdh&l £ 3rMP 280 URDB4dthoxy-bromobenzene and ethanol,
PCT/ EP2005/ 011682 -85 As descr | ber%il n Schems 4, from
091P (BB 3 BIPBYB NG Io- SRR IR Eb g and this compound was
m@wwem@wg synbfisks. wer e produced

2- (2- et hoxy- et hoxy)-4-trifluoronethyl - bronobenzene
and this conmpound was used in the follow ng synthesis.
ispées@%é‘d 'lrbS@héﬁ‘ieS@ hesm BethbxyRB¥luoro-4-methox bromobenzene and N4-

2-(2-net hoxP/ et hoxy)-4-trifl uoronet hyl bronobenzen
methyl 7-tributylstannanyl- qumazollne -2,4-diamine: 7-(2-ethoxy- 6-f|uoro 4-methoxy-

phenyl)-N4-methyl-quinazoline-2,4-diamine as a white powder; LRMS for CigH1oFN4O»
(M+H)" at m/z = 343.

Example 105

As described in Scheme 4, from 2-fluoro-4-trifuoromethyl-bromobenzene and ethanol,
there was produced 2-ethoxy-4-trifluoromethyl-bromobenzene and this compound was

used in the following synthesis.

As described in Scheme 6, from 2-ethoxy-4-trifluoromethyl-bromobenzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:  7-(2-ethoxy-4-trifluoromethyl-phenyl)-
N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a white powder; LRMS for
CigH17F3N4O (M+H)* at m/z = 363.

Example 106
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and
N4- nmet hyl - 7-tri but yl st annanyl - qui nazol i ne- 2, 4-di am ne:

wW@-2p@/06@848et hoxy- et hoxy) - 4- PCT/EP2005/011682

trifluoronethyl-phenyl]- hM met Byl-- qui nazol i ne- 2, 4-di am .
ine as a white powder; M? for CL9H19F3N402 (MtH) +

at mz = 393. 10 Exanpl g Bl NNCH3 NCCH3 NN 0, CH
3 As described in Schene 4, from

2, 6-di fl uoro-4-met hox pgpzene apd\z-
nethoxyethanol, there ST
6-fl uor o- 4- met hoxy- 2- b nej 15

br onbbenzene and th\$ c 9 &gl in the
foll owi ng synthesis. As descrlbed
6-fl uor o- 4- met hoxy- 2- ( 2- netho§%3
and

!;{4 SI‘CI”E%‘? iyl % hﬁ{rﬁy é;ﬁann@ ﬂMoro%ﬂnﬂ &8Heﬂ§/l 3:‘0%0%&%%6 and ethanol,

mﬁérbwa/s @rdtsyd -Jpdtaoyy-§-tiioratdtiyl-bnernoberaenaeardl, thisdicampound was
|netr|fl roacetic acid salt as a 20 white powder;

LERES Y R LU IUES'S  MiH) + at Mz = 373. Exanple 113

NCH3 CH3 N ON-\CH3 | N'N H3C WO 2006/ 050843

;X%Tgiggczr an%ﬁépggwfogfs frg)gqp?-tgtﬁe )Eg-lf'rmu'o &netﬁﬁ%tr&% b&izene and N4-
N‘réfﬁi/llwinbbtymam%ﬁmunﬁzollrtel%nehamae pf?G(dZHﬁIdey- -trifluoromethyl-phenyl)-

6\#} mef_ f@up%zrolm%%g_ﬁ@m%r Oﬁ (?'5%23 cgsaj?g I§gWél’£ e|0\|/v8er LRMS for

dE3eLFPED (VHFChER: £5363.r om
-??ﬂo 3, lﬁ-dl met hyl - N-propyl benam de and N4-net hyl -

tri butyl stannanyl - qui nazol i ne- 2, 4-di am ne:

2- (2- am no- 4- met hyl am no- qﬁméim??-yl )-3, N

di met hyl - N- propyl - benzam de as an of f-white powder;
LRVS for 021H25N50 (MrH)+ at mz = 364.

CH, - CH

3

\ l «_-CH,
F.C :

From the ocoupling reaction of 2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-
benzoic acid and N,N-diethylamine: 2-(2-Amino-4-methylamino-quinazolin-7-yf)-N,N-
diethyl-3-methyl-benzamide as an off-white powder; LRMS for Ca1HzsNsO (M+H)" at m/z =
364. '

Example 108
_CH,
NT
M
U
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10 Exanple 114 NNCH3 OH N\ ~ N NNF 3 C As
described in Schene 4, from

wa-2bder0s08a3 6- t ri f | uor onet hyl - br onobenzene and 2PCT/EP2005/011682

am noet hanol , there were produgéd

Gl ALY T80 R Y, Subf | JERGIBIrortf and Moty
Ut mgarsotihesdlise-2 Asdideser | B da-(2-Ansedrdreetbylaminenquinazolin-7-yl)-
%Péﬁ&ﬂéﬁ%@ﬁe %%%ngah?%lw Qiddr! IRMETHEBLAYNO (M+H)* at m/z = 293,

N4- nmet hyl - 7-tri but yl st annanyl - qui nazol i ne- 2, 4-di am ne:

2-[2-(2-am no-

4- et hyl am no- qui nazol i n- 7%%%‘-9—?“ uor onet hyl - pheny
| am no] -ethanol as a |ight yellow 20 powder; LRMS for
C18H18F3N50 (MtH)+ at mz = 378. Exanple 115 N,CH3 O
\' N NN 25 As described jmSchene 6, fy

(2- br ono- phenyl ) - phenyl - ng

tri butyl stannanyl - qui nazg
[ 2- (2-am no-4-nethyl a noﬁ
2006/ 050843 PCT/ EP2005/ 01168
phenyl ] - phenyl - met hapgne "BS a

LRVS for C22H18NAO (M+H)+ at m z

5 NCH3 O NNCH3 N\NI As descriked”in Schene 6,

from N-(2- Brono- phenyl ) - acet am de and N4- net hyl - 7-

As described in Scheme 6, from 2-(2-bromophenyl) ethanol and N4-methyl-7-

tributylstannanyl-quinazoline-2,4;diaminez 2-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-
phenyl]-ethanol as an off-white powder; LRMS for C17H:sN+O (M+H)* at m/z = 295.

Example 110

_CH

3

N
N o~
P
T L
_CH
F o”°®

As described in Scheme 6, from 2,4-dimethoxy-6-fluoro-bromobenzene and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 7-(2-fluoro-4,6-dimethoxy-phenyl)-N4-methyl-
quinazoline-2,4-diamine as a white powder; LRMS for Cy7H17FN4O, (M+H)* at m/z = 329.

Example 111

_CH

3

O.
0~ """ CH

I CF

N
i 3
N)\N/

3
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tributyl stannanyl - qui nazol i ne- 2, 4-di am ne:
N-[ 2- (2- Ami no- 4- et hyl am no- qui nazolin-7-yl) -

wohaeosysys4acet am de as a |ight yell ow powder; LRYVEEP2005/011682

CL7HL7N50 ( M+H) + at mz = 308.g80 Exanple 117 N .CH3 F

il sehoi o R R i e

trﬁéth@ua,)é{r@han namkydre quivag ol ipreuBed- d2g@imeathoxy-ethoxy)-4-trifluoromethyl-

bivhaszeRs a0 Figpatp e e ise I Gwing sunaess | rvs

for Cl6H14F2N40 (MtH + at mz = 317. Exarrple 118 20

’°€§8 dpﬁ.c‘élﬁfgg HB ‘HlﬁSF% ?rﬁg: f}r’%géq&%lgtgwp§f éth AHD ﬁlggr%/moe}t?yﬁio%gmobenzene
?em'doC#Q4~3"ré’ﬂlﬁjl-|7}’thb@9léwnﬁamﬂ4qdlnammp+2)édla!hﬁmne T-[Bf2emeihsxy-ethoxy)-4-

eihsaoeayeRy-NdBRy VN aRsainad: Japinens RapdifePangpr LRMS for
tdi s pgrg@g dH miMsesh3in the follow ng synthesis. 5

dS]1|9d1§s, Cri (lgd [ X]yaa%Scherre 6, from

(2-1 odo- 3-net hyl - phenyl ) - pi peri di n-1-yl - net hanone and

N4- met hyl - 7-t ri but yl st annargaangplenid2ol i ne- 2, 4- di ami ne:

[ 2- (2-am no- 4- net hyl am no-

qui nazol i n-7-yl)-3-nmet hyl - phenyl ] - pi peri din-|

-yl -nethanone as an of f-ghite powder; LRMS for

C22H25N50 (M+H) + at m 376. 10 Exanple 119 N, CH3

N'N_O,-,,,,OH 5
0”7 """ CH,

F O.
CH,

As described in Scheme 4, from 2,6-difluoro-4-methoxy-bromobenzene and 2-
methoxyethanol, there was prepared 6-fluoro-4-methoxy-2-(2-methoxy-ethoxy)-

bromobenzene and this compound was used in the following synthesis.

As described in Scheme 6, from 6-fluoro-4-methoxy-2-(2-methoxy-ethoxy)-bromobenzene
and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:  7-[6-fluoro-4-methoxy-2-(2-
methoxy-ethoxy)-phenyl}-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a
white powder; LRMS for CigH21FN4O3 (M+H)* at m/z = 378.

Example 113
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N F 3 C As described in Schene 4, from
2-fluoro-6-trifluoronethyl -bronobenzene and 2-

waypdiemsysas hanol , there was prepared PCT/EP2005/011682

2- (2 hydr oxy- et hoxy) - 6-trifl uegenet hyl bronobenzene 15

%10’8 ég% @@”BO%Q%E;H oﬁEQU @%9#«%&19@&1% ¢ QUL FhaSN! %&ﬁ;ﬁ !NEpropylamine,
2ndrd vag(producet ttiiony-B;M-dirmathyl i popgibeyirbide msteelight yellow oil; LRMS for

%QSMQHMW)FWMT/IS%?annanyI - qui nazol i ne- 2, 4-di am ne:

2-[2-(2- am no- 4- net hyl am no-

ui nazol eﬁl[}m@é%e -3 trif Uo%&’&@ﬁﬁﬁ@ﬁ&%éﬁhﬁ;ﬁ&é’%n@m methyl-7-

l’fﬂlﬁ’utﬁlst&ﬁﬁany‘i&@ﬁahﬂlné@m -3 D(2CkBINoN-nethy@miSo-quiNgkdlin-7-yl)-3,N-
/ aratio

rep +
SBF NN TP HEER) T B8 AD SNCLUIFRSNIR S for CaasNsO (MsH)* at m/z
2- Bspno- benzenesulfonyl chloride (1 g, 3.91 mol) was

m xed with N, N-dimethylamne (7.8 nL) in THE and

foll owed by addition of pyridine (5 nL) and DVF ( 3

m.). The m xture was stirr eEkamplé@12006/ 050843

PCT/ EP2005/ 011682 -89 anbi ent tenperature for 2 h.

Water (5 nL) was added to the m xture and the m xture

was extracted with ethyl CKef ate (3 x 200M-). The

conbi ned organic |layer wils washed with ("diluted brine

and brine. 2-Brono-N, N-dijnet hyl - benzenesul f onani de was
obtained as |ight yelp g); LRMS for

C8H1IONC2Br ( MtH) + at |z As described in

Schene 6, from 2-brﬂ'cg\N Q) eQzenesul f onam de
and N4- nethyl -7-trYbu

anyl - qui nazol i ne- 2, 4-di am ne: 2- ( 2- 4
am no- qui nazolin-7-yl)-N, F,C
N- di net hyl - benzenesul f onam de as a white soli d; LRMS

fRs ddstib8PNROBThéMeH T BdmnRZluer@6&rifluoromethyl- -bromobenzene and 2-

aminoethanol, there were produced 2-(2-hydroxy-ethylamino)-6-trifluoromethyl-

bromobenzene and this compound was used in the following synthesis.

As described in Scheme 6, from 2-(2-hydroxy-ethylamino)-6-trifluoromethyl-
bromobenzene and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 2-2-(2-amino-
4-methylamino-quinazolin-7-yl)-3-trifluoromethyl-phenylamino]-ethanol as a light yellow
powder; LRMS for CygH1sFaNsO (M+H)" at m/z = 378.

Example 115

As described in Scheme 6, from (2-bromo-phenyl)-phenyl-methanone and N4-methyl-7-

tributylstannanyl-quinazoline-2,4-diamine: [2-(2-amino-4-methylamino-quinazolin-7-yl)-
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10 Exanple 121 NCH3 O I I NO=SSN N 11 ,N/ As
described in Schene 6, from 2-brono-benzenesul f onam de

wanaeNsesaet hyl - 7- 15 PCT/EP2005/011682

tributyl stannanyi - qui nazol i ne-874-di am ne:

ShRSRRPFBRERREE BTSSR BBIHEG LIS for CeplliPuet at e =
BGH5H1I5N502S (M+H) + at nfz = 330. Exanple 122 N, CH3

O~CH OH NN20 F 3 C As described in Scheme 4, from

2, 2-di net hyl - 1, 3- di oxol ane- 4- net hanol and 2-fl uoro-6
trifluorobronobenzene: Example 116
4-[(2-brono-3-trifluoronethyl-phenoxy)nethyl]-2, 2-di

nmet hyl - 1, 3- di oxol ane; 1H NMR (DWVSO-d6, 300 MHz) 6

1.41 (s, 3H), 1.48 (s, smH34 01-4.26 (m 4H), 25

4.52 (m 1 H), 7.01 (ddNJ1=7.6 Hz, J201.9 Hz, 1 H),

7.30-7.40 (m 2H). WD 2006/ 050843 PCT/ EP2005/ 011682

-90 As described in Spjfens om N CH

4-[ ( 2- br ono- 3- trlfluorbnet enoxly) methyl ] - 2, 2-
di net hyl - 1, 3- di oxol e

N4- et hyl - 7-tri but ylI'st annanyi - qu
3-[ 2-
(2- Am no- 4- net hyl am no- quinazolin 7-91)-3-trifluoronet

O ST BB Ty, R S B

lm:tylsﬁhﬂanyl Quihazolige-gi4B3dianmine: N-[2-(2-Amino-4- methylammo quinazolin-7-yl)-
phenyl]-acetamide as a light yellow powder; LRMS for C;7H;7NsO (M+H)* at m/z = 308.

ne- 2, 4-di ani ne:

Example 117

N,CH

3
NT
St

As described in Scheme 6, from 1-bromo-2-difluoromethoxy-benzene and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 7-(2-difluoromethoxy-phenyl)-N4-methyl-
quinazoline-2,4-diamine as a light yellow powder; LRMS for CigH14F2N,O (M+H)* at m/z =
317.

Example 118




F 3 C From 2- net hoxyet hanol and

7-(2-fluoro-6-trifluoronmethyl-phenyl)-NA-nmethyl - qui naz
woRbw@s0sud 2, 4-di am ne (exanple 136), 172 ng, OCHEP2005/011682

nol ) was added. The resulted.mgxture was heated to

125 Cin pressure t b 6.h,. After

FsmecHer GRURDR TERIoRed gb@%\?\%—?egy&enéés Fid ap; Rigeriipe. there was
GhbQmRE OG- RBB:- @@myf—;b}ﬁeriys@li@fnem -pyladeibnoves dndr ttlinercompound was
purified b reverse hase HPLC. The purified product
v\:@@dﬂfh@é PHDHRGRNEHT- i on exchange col um and 7-

[ 2- (2- Met hoxy- et hoxy) - 6- tr| f1 uoronet hyl - phenyl ] - Nd- net

2%/4 Zﬂ%ﬂnggé g%:a%ge%@gs,g rqf@) %%n}eg?y?e&@rmed S5 al?-yl methanone and
(Mmefhyﬁb-tﬂﬁlﬁ)’&lgtagﬂé’nyl qﬁ?ﬁéfmﬂns-zlz?élam@% N [dNoGmiBeH3methylamino-
escrih

0
Funagein-foh o meth- RBSY. edgﬁ‘;@wéﬁy@ﬂgthgﬂanezas an off-white powder; LRMS
nFBF @&HXs‘?\Eba(WH &thﬂfze: yes produced

[ uoro-4- nethoxy 3- (2- et hoxy- et hoxy) - bronpbenzene
and this conmpound was used in the follow ng synthesis.

As described in Schene 6, fEgdmple 119

5-f 1 uor o- 4- net hoxy- 3- (2- net hoxy- et hoxy) - br onobenzene
25 and N4- et hyl

-7-tributyl stannanyl - qui ngngl i ne- 2, 4-di am ne:
7-[5-fluoro-4-nmet hoxy- 3N(2 VD 2006/ 050843

PCT/ EP2005/ 011682 -91
met hoxy- et hoxy) - phenyy, ,
ine as a white solid Cl9H21 FN4AO3 (M+H) + at
mz = 373. Exarrple],ZH\ : o

1 I\I_l -

As described in Scheme 4, from 2-fluoro-6-trifluoromethyl-bromobenzene and 2-
“hydroxyethanol, there was prepared 2-(2-hydroxy-ethoxy)-6-trifluoromethylbromobenzene

and this compound was used in the following synthesis.

As described in Scheme 6, from 2-(2-hydroxy-ethoxy)-6-trifluoromethylbromobenzene
and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 2-[2-(2-amino-4-methylamino-
quinazolin-7-yl)-3-trifluoromethyl-phenoxy]-ethanol as a white powder; LRMS for
20  CygH17FsN4O2 (M+H)* at m/z = 379.

Example 120

25  Preparation of 2-bromo-N,N-dimethyl-benzenesuifonamide. 2-Bromo-benzenesulfonyl
chloride (1 g, 3.91 mmol) was mixed with N,N-dimethylamine (7.8 mL) in THF and
followed by addition of pyridine (5 mL) and DMF ( 8 mL). The mixture was stirred at
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2- Bronosul fonyl chloride (2.0 g, 7.83 nmol) was
di ssol ved i n anhydrous DMF (5 m-) and anhydrous

woyoiethsesa3 (5 nmL), followed by addition of ethyPamiER2005/M011682

THE (2 M solution, 7.83 nlL, 18966 mml). The so

HeIeT (5 Bl oE et o Ve (4 " B AP L R ASRLY pig b mixure s
Eirhste€ withnehpragatie (3 aypermips Thasbrebined tngariie layer wadl washed with
éﬁlhﬂt@%%ig%ga {ggng.;?-g??r%\éﬁ\f,NI—Y:Qr%%‘yl-tﬂn&@Fues%%gﬁgrmdre%dso&tained as light

Bem® sdiceiongs-dye nReEmU Chle Rbid,Be(M-0H)5 4t m)jz 1885 obt ai ned
as a brown solid; LRVMS for CBHLOBrSNO2 (MtH)+ at m z
= 265. 15 As described in Schene 6, from

2P HESHIHBY ah hedhenen B¢ rirs 2Horoans M &l-dime iyt benstemgbulfonamide and N4-
TR A RSB RY ARG ALBUT PR T fne-4-methamine-

Qﬁﬂ?a@ﬂﬁwjy\y;g%Nfﬁiﬂ@thvaﬁerﬁbh@émdammea hé ght ywltboveolid; LRMS for
solid; LRVS far C17H18$§'5028 (MtH)+ at nmfz = 358. 20
ExalftpNeO@H78H8/25 398 o=S N ~ CH3 N N

2- Bronosul fonyl chloride (2.0 g, 7.83 nmol) was

di ssol ved i n anhydrous DWF (5 )ﬂ d anhydrous
pyridine (5 m), followed on of nethyl am ne
in THE (2 Msolution, 7.83 25 nlL, 15.66 mmvl). The so
formed sol uti on was stirredHétHarrbi ent tenperature for
4 h. Ethyl acetate and 1 N swere added to the

m xture. The organic | ayer|was washed @ith brine and
2 M Na2CO3 and dried over AMySH/ Afterllco[\rlmentrati on

of the organic |ayer, ZI\Y\D
PCT/ EP2005/ 011682 -92(&r P

obtai ned as a yellow solid; 1H NWR 3i 300 MHz) 6

2.62 (d, J=5.4 Hz, 3H), 5.25 (broad, Hy, 7.47 (m

2H), 7.75 (dd, J1=7.6 Hz, J2=1.5 Hz, 1 H), 8.14 (dd,

JAS TdductiBed JR=8ckire, 61 fldm S-bAsmdbsuzankedidnanBihearne N4-methyl-7-
%’gfib&i&{%;r%ﬂ%ér%%E%—a%lm%t-gx-ld_ia?nel%:e : esgl(g_g%%rg_ -rene%nygamino—quinazolin-?-yl)—
ThdrzehtdurbaaraiB Ry lifhtisRnoddlioe-RVIE fol GaHaN:0,.S (M+H)* at m/z = 330.
N- et hyl - 2- (2- am no- 4- met hyl am no-

Example 122

CH,

N

N o/\/\OH
PP
NN A

! OH
F,C

As described in Scheme 4, from 2,2-dimethyl-1,3-dioxolane-4-methanol and 2-fluoro-6-
trifluorobromobenzene: 4-[(2-bromo-3-trifluoromethyl-phenoxy)methyi]-2,2-dimethyl-1,3-
dioxolane; 'H NMR (DMSO-dg, 300 MHz) & 1.41 (s, 3H,), 1.48 (s, 3H), 4.01-4.26 (m, 4H),
4.52 (m, 1H), 7.01 (dd, J;=7.6 Hz, J==1.9 Hz, 1H), 7.30-7.40 (m, 2H).
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qui nazol i n-7-yl) - benzenesul fonani de was obtained as a
light white solid; mp. = 316-317 C, LRWMS for

wWQ26HdHENEH2S (MrH) + at nlz = 344. 10. Exanpl e RRT/EREIE3/011682

OH NO NNF As described ipoSchene 4, from

égg _dd is%k%@ rgr)ntc)ae r‘éz, efm? QQ(Ze-BMo‘?@—ﬁiﬂ%%ﬁ%’chy%ﬂ@ﬁ&y)methyl]—2,2—
@irﬁéthplm&ﬂfc(xalahy dairak ety lyJ-tributyisibrevenghguisamblingr2gt-diamine:  3-[2-
zé-gr?lH%ganm%ﬁy%%ﬁg)n%lngazopq-zi@-g-mflLg%{égnﬁ)ﬁﬂérb&% Bropé%e 1,2- le| as

Gmfdtehite shiit 2L RiyIgrion Rk D {dr-biifcdiemz erdd9and N4-

nmet hyl - 7-t ri but yl st annanyl - qui nazol i ne- 2, 4-di am ne:
7-[6-fluoro-2-(2-hydroxy-ethoxy) -

phenyl ] - N4- et hyl - qui nazol iBxamgdle 428i am ne as a white
solid; LRVS for C17H17FN402 20 (MtH)+ at mz = 329.
Example 128 N, CH3 NOOCH3 CH3 N'NOO F 25 As
described in Scheme 4, SCldm 2, 6-di fl uoro-bronobenzene
and 2, 2-di met hyl - 1, 3- NJi oxol ane- 4- net hanol , there was

pr oduced
2- (2, 2-di net hyl - Roxo1as- 4 yb/\t\hdxyjoﬁ

fl uoro- br om)benzen/SJ\and conmpdund was used in the
foll owi ng synt he 20087650343 PCT/ EP2005/ 011682
-93 As described'tn Schene 6, f

2-(2,2-dinmethyl-[1, 3] di oxol an-4
br onobenzene and F.C

. 3 ’
N4- met hyl - 7-tri butyl st annanyl - qui nazol i ne- 2, 4- di am ne:
Trp@- e2n&hoxyethanol and 7-(2-fluoro-6-trifluoromethyl- phenyl )-N4-methyl-quinazoline-

S5 o 40,37 o RSP 0 A B e o

&&a&ed/ﬂblﬂzs °©adh aghredsithdstube ﬁorG:Blh—lZBﬁedmcéMdﬂpm the regidue-was applied
309ng'silicaE)égFErllr%m%go%raphy and the isolated product was further purified by reverse

Q

hoxy) - 6-f | uor o-

phase HPLC. The purified product was passed through an ion exchange column and 7-
[2-(2-Methoxy-ethoxy)-6-trifluoromethyl-phenyl]-N4-methyl-quinazoline-2,4-diamine ~ was
obtained as an off-white solid (65.9 mg); LRMS for CygHgF3N4O2 (M+H)* at m/z = 3983.

Example 124

_CH,

L :
)\N/ O\/\O/CHS
O\

£ CH,

As described in Scheme 4, from 3,5-difluoro-4-methoxy-bromobenzene and 2-
methoxyethanol, there was produced 5-fluoro-4-methoxy-3-(2-methoxy-ethoxy)-

bromobenzene and this compound was used in the following synthesis.

As described in Scheme 6, from 5-fluoro-4-methoxy-3-(2-methoxy-ethoxy)-bromobenzene

and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:  7-[5-fluoro-4-methoxy-3-(2-
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NCH3 NOOH OH N"Ilk "N'" F 10 As described in
Scheme 4, from 2, 6-di fl uor o-br onobenzene and

wa 2006chsomas hyl - 1, 3- di oxol ane- 4- met hanol , ther e PGE&P2005/011682

prepared 3-(2-brono-3-fl uoro-pbenoxy) - propane- 1, 2- di ol
by e GTPRA UM stR Rz P62 Ll ds W DhRE Yo, LRMS for

8- {-2AN o3 H) T atane=p3wanoxy) - propane- 1, 2-di ol and N4-
15 met hyl -7-tri butyl stannanyl - qui nazol i ne- 2, 4- di am ne:
3-[2-(2-am no- 4- net hyl am no-

qui nazol i n-7-yl)-3-fl uor o- Exanig12pr opane- 1, 2-di ol as
a light yellow solid; LRMS for C18HL9FN403 (M+H) + at
mz = 359. Exanple 130 20 NCH3 N "'k N F
Preparation of (2-brono-XGIfl} uoro- phenoxy)-acetic acid
nmet hyl ester. 2-Brono-%fluoro- phepol (2.0 g, 10.47
mol ), nethyl 2- brom)aet ate (1.2 , 12.56 mmol ) and
pot assi um car bonat ey 3 31.¢3kgmmpl) Vv

suspended in DWF ( QJ\C m xt ure vvasvgeét ed 25 to

68 C for 18 h andl\ﬁ |ii and brine were

added to the react xt ure. xture was
extracted with ethyl acetate tw d e conbi ned
orgam c layer was washed with dild0fe brine and brine,
e 2055 BB Ao A P800 87 o1 T3S CBROTREM, Ay RENDUF (6 mL) and
(@Mzﬂhhgédgrgaéi poidise (5 ad) gﬁlloWécﬁ&haMM@n@‘teilearphwe in THF (2 M solution, 7.83

VRls %@%l”ﬁ@%‘g ag! hﬁnS% L g\%lsf’!é’?é'glt"‘fa Sq%ﬁg ﬁ%%e%h%é%ure for 4 h.

I aletats 87d § N HBHyeredaddBd @@the?rhi)@uré Bise Organicldyst Wa@ washed with

qumg‘]&%dﬁzM l\iazp)()l@pdﬁleg agd@IQSél ﬁf_&r é_ézj@e%tg%ﬁﬁl'zo? tliézﬂ)ganic layer, 2-

Dromo-N-ethyl-benzenesulfonamide (0.51 g) was obtained as a brown solid; LRMS for
CgH1oBrSNO, (M+H)* at m/z = 265.

As described in Scheme 6, from 2-bromo-N-ethyl-benzenesulfonamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 2-(2-Amino-4-methylamino-quinazolin-7-yl)-
benzenesulfonamide was obtained as a light yellow solid; LRMS for Cy7H1gN50,8 (M+H)*
at m/z = 358.

Example 126

2-Bromosulfony! chloride (2.0 g, 7.83 mmol) was dissolved in anhydrous DMF (5 mL) and
- anhydrous pyridine (5 mL), followed by addition of methylamine in THF (2 M solution, 7.83
mL, 15.66 mmol). The so formed solution was stirred at ambient temperature for 4 h.
Ethyl acetate and 1 N HCI were added to the mixture. The organic layer was washed with
brine and 2 M Na,COj; and dried over MgSO,. After concentration of the organic layer, 2-
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As described in Scheme 5, from
(2- brono-5-fl uor o- phenoxy) -acetic acid nethyl ester

wanwe/050843 PCT/EP2005/011682

NA- met hyl - 7-tri butyl stannanyi --gzi-nazol i ne- 2, 4- di am ne:

%@&ﬁg@ﬂeﬂ%ﬁ'@rﬁ?&n@%|f‘qf§?gﬁgaepg 0.9 fas.bigingd a3 p el solid; "H NMR
}N8do AR /62 {H\W=64lHA BHRS.2H (brded, 1H 747 (m, 2H), 7.75 (dd,

eﬁoi@]HZaé??ﬂlQ:Hé’d"gy(gméggﬁqjjff 882, b sooy ool

in a mxture of THE and di oxane, foll ovved by addltl on

of excess .apmount of |ithium al drid

A P reeBokin e anGas REL S L NITC B R Gt iltondige and Na-methyl-
rﬁﬂ@utﬂﬁﬂaﬁh@ﬁyl%&@hn&ﬂaﬁtﬁmmew t h menbastayl-BEdamino-4-methylamino-
concentrat ed [

resi due was  suspended. i ter  and
adtfinRzol /- qﬂqzqnesvﬁen%r@@a|waéo°%'&$§ﬁ% aﬁv@@? wiite SeiGdnp. = 316-817
Wid; I RetSiok Cldbt, AGEL 8 YR+ HYS0m/ardi4aet hanol (5% . The
organi c |l ayer was washed with brine, dried and
concentrated. The residue was dissolved in methanol
(10%9 and di chl oronet hane (E¥ple 1ogaded onto an ion
exchange colum and eluted With 1.7 N ammoni umin
met hanol and di chl oronet hane. Upon concentration, the
resi due was purified by reyeHse phase HPLE,
2-[ 2-(2- Ami no- 4- net hyl amiNio- qﬁl nazol i n- yll_g-S-fI uor o-
phenoxy] - et hanol was obtdined 20 (7.4 hg) as an
of f-white power; LRMS {e MtH)+ at mz =
329. Exanple 131 OH N CH3 25 H3C
From a coupling reactj [
acid and N, N-di met hy¥ani Iﬁ\b
2-10do-3, N, N-trinethyl benzam de: 1 (DVSO- d6, 300
MHz) 6 2.41 (s, 3H), 2.72 (m 98 (m 3H), 6.98
(m 1 H, 7.32 (m 2H). 30 VO 2006/ 050843
PEQ’/dERZIDGB/l@mme 49foms2, a@wmordol@r@mqbem@nce ethylepan glycol, there

ZWE%S é\lir’]lgé{;c/)lr@{] %"2@5%. nOXY) n%g éo‘ﬁ?na ng] s7 corﬂpound was used

waSh@fodjd\ulog@ythh[eﬂsAm no- 4- ( 2-
hydr oxy- et hyl am no) - qui nazolin-7-yl]-3, N, N-trinmethyl-b
enzam de trifluoroacetic acid salt as
As described in Scheme 6, from 6-fluoro-2-(2-hydroxy-ethoxy)-bromobenzene and N4-

methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 7-[6-fluoro-2-(2-hydroxy-ethoxy)-
phenyl]-N4-methyl-quinazoline -2,4-diamine as a white solid; LRMS for Ci7Hi7FN4O2
(M+H)* at m/z = 329.

Example 128

As described in Scheme 4, from 2,6-difluoro-bromobenzene and 2,2-dimethyl-1,3-
dioxolane-4-methanol, there was produced 2-(2,2-dimethyl-[1,3]dioxolan-4-yl-methoxy)-6-

fluoro-bromobenzene and this compound was used in the following synthesis.



10

15

20

25

a white solid; (ES)'-HRMS mle calcd for C201-123N502
(MtH) + 366. 1925, found 366.1929. 5 Exanple 132 COH N O

wORd6/050843/ ~N N-1 SI -CH3 N O As descri bed i n SchemEP20105/011682

from N-(2- bronophenyl ) - met haneggl-f onam de and 2-(2- 10

Am no-7-tri butyl st annanyl - qui nazol i n- 4-yl am no) - et hano

| : there was produced N-{2-[2-

Asi nesibed- Imy Gchegnee Bhyftam 2+, 2-dgimethyldll iSitidkoldn}-4-yhveilydxy)-6-fluoro-

R o et

(Avhinyi-[3 iR -4 lousicoxy 7-6-ALRBAph ety B angthy-qLB81zoNGHR,4-diamine
\ ! | .25 . + -
Sytschlorhl sat . uiid 3e s LML GeHeF NGl (Mt A iz, 398

(exampl e 65, 62.3 ng, 0.224 mol) was di ssolved in of
acetonitrile (3 nL). Sodiu N HE (40.5 ng, 20
0.448 mmol) and water (3 né;%&bﬁé—agded to above
solution, followed by addition of acetic acid (15pL
0.224 mmol ). The reaction pas stirred at anbi ent

tenperature for 16 h. I\T’h% Beacti on m xture was
adj usted to pH=1-2 with 1 N HCl. Upon concentration of

the mxture, the residye was _purifi by GHI i ca gel

fl ash chromat ogr aphyMt he ?:e\g/\HPLC.

2- (2- Am no- 4- net hylgnui\no; : i Dz 7-yl -@ﬁzoi c acid
trifluoroacetic aaid saNt ‘ OBt ai ne s a white

solid; LRVB for Cl6HL4NA02 (M+H) z = 295. WD
2006/ 050843 PCT/ EP2005/ 011682 zxanpl e 134

As described in Scheme 4, from 2,6-difluoro-bromobenzene and 2,2-dimethyl-1,3-
dioxolane-4-methanol, there was prepared 3-(2-bromo-3-fluoro-phenoxy)-propane-1,2-diol

and this compound was used in the following synthesis.

As described in Scheme 6, from 3-(2-bromo-3-fluoro-phenoxy)-propane-1,2-diol and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 3-[2-(2-amino-4-methylamino-
guinazolin-7-yl)-3-fluoro-phenoxy]-propane-1,2-diol as a light yellow solid; LRMS for
CygH1gFN4O3 (M+H)* at m/z = 359.

Example 130

N
N7 O/\/OH
P
N N

L,

Preparation of (2-bromo-5-fluoro-phenoxy)-acetic acid methyl ester. 2-Bromo-5-fluoro-
phenol (2.0 g, 10.47 mmol), methyl 2-bromoacetate (1.2 mL, 12.56 mmol) and potassium
carbonate (4.3 g, 31.41 mmol) were suspended in DMF (20 mL). The mixture was heated
to 68 °C for 18 h and 90 °C for 4 h. Water and brine were added to the reaction mixture.
The mixture was exiracted with ethyl acetate twice. The combined organic layer was

washed with dilute brine and brine, dried over sodium sulfate and concentrated in vacuo.



N7/CH3 ON NNNI \ 5 Isopropanol (5 nL) was pl aced

ina 25 m of round bottomflask, which was cooled in
wdnyoe/osesa3 acet onitril e. Anmoni um gas was i nt r oHQTE®2005/011682

into the coI d solvent for 5 nigg-Sodium cyanide (0.13

%g rggdye g{a p\gﬁf?@agrﬁeelﬁpa;%dﬁa&v&roma tg'ra‘tjpnhy TE—%rgnr.né-tS% u%ro-phenoxy)-
%céMaH@Wﬁyl%s?e‘r%a@rﬁtﬁ@n&ﬂhQéﬁ Qkfivhite- 301id; bemmt (EheEe300 MHz) &

exa mmo| ) was ad

3083 éﬁwe%* by 744 (5, tal'ﬁnséﬁ (Hender 85 He \%"QJXIFHE1H®’ ag4dt, Ji=8.7 Hz,
4238 7P =0 7ﬁ'291m igef @dWass .y en Jplsachg, M. a
i Ce-wat ér bath and vvarrred up to anbi ent terrperature

5 gradually. The reaction mxture was stirred for 16 h

Ay ddchib&d ﬁ'dectHern%JQ r\‘rc??fn ‘%@btdn% Bliiu8ro-pHdPeRy)-acetic acid methyl ester and

concentration of 'trate, water was added to
M metw)- 7'Pﬂﬂ}§yl$’f@ﬂﬂq’§'d" gwna@llm@ 4-gi8Mingst ed akfdl 2r%mt‘ﬂ-érme'fhy'am'“°~

f Wbﬁgzwld MRS PRemgREcdiBltid WASRaiNaE a8 Bhdkm®doil (0.32 g).

15 2,4-di am no- qui nazolin-7-yl)-benzam de
as an off-white SO|Id (44.9 ng, 80%; LRMS for

10 %%W4%h%én%»mﬁazair?-?%/t)-ﬁm%mlp%eét&@]-abbt%cid @h2 g, 0.93
zm(nzL)Amawdsaolvét y & amixivee §1ITHEZRN diorang, olpypaaby afgitien of excess
&Wloﬁlltﬁﬁm %anol Lgnpgdr%é'mﬂ*e) resiRsy M@ eR!Wdhddled to 60 °C for 16 h.

ydr ous et addi tion of manganese
(tma) reagiialewas cmledgquewohﬁ@lthhanqthg@d. U egrgaNERIed.0 The residue was

gsr'ij‘gﬁ r?de'd'm \erter TR e{o?l?s‘t %I—q'l%t HheeralaRe® ikiliRdyvad extracted with ethyl

terrper ature was concentr at ed.
15 tdvetate$9abupandunathangh 5%} hie QmaaeéamreNaﬁewestsﬁsidwdt brine, dried and

Tc!?)?tcgﬁ Qd CThEYES du‘@%assﬁgﬁfl &6H n‘?"é't‘tq% /Q)t At @Qﬁlo@ﬁ%ane (90%),

paration on reverse phase HPLC, Was obt aj ned
ZQQMmtn@won@o(h@ar@m aetunn and eluted wnth 1.7 N ammonium in methanol and
dichloromethane. Upon concentration, the residue was purified by reverse phase HPLC.
2-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-5-fluoro-phenoxyl-ethanol ~ was obtained
20 (7.4 mg) as an off-white power; LRMS for C47H,FN4O; (M+H)* at m/z = 329.

Example 131

25

From a coupling reaction of 2-iodo-3-methylbenzoic acid and N,N-dimethylamine, there
was produced 2-iodo-3,N,N-trimethylbenzamide: '"H NMR (DMSO-dg, 300 MHz) § 2.41
(s, 8H), 2.72 (m, 3H), 2.98 (m, 3H), 6.98 (m, 1H), 7.32 (m, 2H).

30
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gui nazolin-7-yl)-benzoic acid nethyl ester as a white

\VGQNMHB@@@.Z ng); LRVS for C171-11 6N402 ( M+rHPETAIP2005/211682
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309. Exanple 136 5 N,CH3 NgEE3 N\ NF

Pr e ar a .
Retchppd o (Schere o P SHRORAN NS ReTFEBIGP oK) AN

‘tMﬂJL}t létblhrﬁ@ri‘ﬁhUlﬂézcﬂm%—yldm&m)-ﬁmanol there was produced 2-[2-Amino-4-(2-
Br ono-

mne (1
e A0 8 08 i i
la whites{diit 5 HRIMES pié 843d 150 CaoH2aNs0, (M+H)* 366.1925, found 366.1929.
ferrocene] di chl oropal I adium (9 ng, 0.012 nmol) and

pot assi um acetate (118.2 ng, 1.2 mmol) were mxed in
DMSO (4 nlL). The resulted rExdmple 182s stirred and
heated to 95 C for 18 h. The reaction m xture was
cooled and filtered through a short plug of m xture of
silica gel, celite and sodi ul fate, washed with
ethyl acetate and a m xturg of acetonitrile and

met hanol and concentrated.| Renoval of DMSO vi a

| yophi l'i zation, At 15

met hyl -7-(4,4,5,5-tetra
) - qui nazol i ne- 2, 4- di apng_we
the foll ow ng synt hesNs

M Net hyl - 7- (4, 4, 5, 5Q4\r "
yl)-qui nazol i ne-2, 44di am ne .
2-brorm-1-f|uoro-3-tr|fluororret ehzene (694 ng, 2.8

mol ), 20 tetrakis(triphenyl pho d) pal | adi um (0)
(253 ng, 0.22 mml) and sodi um carbonate (5 nL, 2 M

aqueous solutlon) wer e susp in a 'xe sol vents.
SRS SRESIRS I SPREME SortramaT s e ekpafratide and 2--
pAr%?n%Wf ﬁlbh?’@@annzhﬁ qum&anmmm»anadn aml@brbeaﬂaed ptaaluced N-{2-[2-
e reactjon n1xtr m% ncenfrateg
ah@ln@r%@omxﬁé%yrﬁhﬂam%@éﬂw@aéq'”ﬂﬁ rFB?t (4 0]l by e
Tﬂaﬁucﬁeééétnb oriyagit fdsl berapdvitifer soiah (BS Tﬁlmmsf mid lchied for CyyH;9N50:S
celite and sodi um 25 sul f at e. e filtrate was

c@ﬂﬁd‘@nﬁ?‘bﬁ%@? &A% ¥38%d by silica gel flash
chromat ography. The product was eluted with a m xed
sol vent of dichl oronet hane, _net hanol and

et hyl - [ 1, 3, 2] di oxabor ol an- 2-yl
2 obt ai necDand used in

,ﬂ%’%or ol an- 2-

ol )

'Example 133
CHs

o
IS

In a 25 ml flask, 2-(2-amino-4-methylamino-quinazolin-7-yl)-benzaldehyde (example 65,
62.3 mg, 0.224 mmol) was dissolved in of acetonitrile (3 mL). Sodium chiorite (40.5 mg,
0.448 mmol) and water (3 mL) were added to above solution, followed by addition of
acetic acid (15 uL, 0.224 mmol). The reaction was stirred at ambient temperature for 16 h.
The reaction mixture was adjusted to pH=1-2 with 1 N HCl. Upon concentration of the
mixture, the residue was purified by silica gel flash chromatography then reverse phase
HPLC. 2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzoic acid trifluoroacetic acid salt
were obtained as a white solid; LRMS for C1gH14N4O2 (M+H)* at m/z = 295.



amoni um hydr oxi de (95:5:0.5). The product was
di ssol ved in dichloronmethane (90% and net hanol (10%

wanaelosesdead onto a preparative thin | ayer PCT/EP2005/011682
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chromat ography (TLC) plate. Thg.-devel opi ng sol vents
wer e di chl oronet hane, nethanol and ammoni um hydr oxi de
30 (90:10:1). The product was extracted out fromthe
plate with THE (80% and nmefxammsle 13420% . 1H NVR of
the product showed the contam nation with a stabilizer
in THF. The preparative thin |ayer' chromatography
(TLC) procedure was repeated under sane WO 2006/ 050843
PCT/ EP2005/ 011682 -98 condin‘@_ﬁg and the product was
extracted out with dichl or R ne (80% and net hanol
(209% . There was obt ai ned
7-(2-fluoro-6-trifluoronmephy
- phenyl ) - Nd- net hyl - qui nayol | 3
as a solid; LRVS for Cl6H12FE4 H +lat mz = 337. 5
Exanple 137 NCH3 N As described in
Schenme 6, from
| V4- et hyl -7-(4,4,5,5-tetranmet hyl -[ 1,
2- yl)-quinazoline-2,4-di am ne and
2s6piBbakdI b MLy eraerridedl ih br z8Teb shaene bofferh2laék, bitsieh was cooled in dry

trifluoromnethyl -phenyl)-N4-net hyl - qui nazal j ne- 2. 4-di X .
i ige-acetopitiler Aqypeniym st%saF\?rogécequ‘@qﬁ? gﬂtd FPVER, tor £Min. Sodium
Rie: (OLRMG 4.9miRalY ik Faiéd (idlabve ediutiorz Fhd&ixiure was stirred for 5
gx@ﬁb%eg-l(I%lgrrglé{ﬁ/_l%,A%iar'rhnowqmne%n%ylﬁgen%g%%m/&efje)éapnple 65, 53.4 mg,
'le).Fmtrﬁmbl) K/aié 4dded f&otvetimgneidhivh of haBg@etedhabaidel (Bu382y, 4.36 mmol).
%P@%S@éﬁﬁ t{qg@,é@gg% :ngg %g_ﬁar%gr bath and warmed up to ambient temperature
'\ﬁfaﬂﬁélmﬂ THe (SadiBh Myiktufs WiakdBrred for 16 h and filtered through a celite plug.
phenyl )- qui nazol i ne-2, 4-di am ne trifl uoroacetic cifd .
sHpen gangenfraim ofgp%ma%m@r;wa@ ed {¢ eﬁ%&ﬂ% ,\%@? ormed solid was
( Mk ted@indFidner p%l?i@ed by reverse phase HPLC. There was obtained 2-(N4-methyl-
2 4-diamino-quinazolin-7-yl)-benzamide as an off-white solid (44.9 mg, 80%); LRMS for

C16H15N50 (M+H)+ at m/z = 294.

321 di oxabor ol an-

Example 135

2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzaldehyde (example 65, 0.13 g, 0.5 mmol)
was dissolved in anhydrous methanol, followed by addition of manganese (IV) oxide (0.44
g, 5 mmol) and sodium cyanide (0.12 g, 2.5 mmol). The reaction mixture was stirred at
ambient temperature for 16 h and was concentrated. To the residue, water and ethyl
acetate were added. The organic layer was separated and concentrated.  Upon
separation on reverse phase HPLC, there was obtained 2-(2-amino-4-methylamino-
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20 Exanpl e 139 WD 2006/ 050843 - -PCT/ EP2005/011682 -
-99 NCH3 OCH3 ON N)-1-" NH3C As described in

waehwrmsos®d3 from bi s(pi nacol at o) di boron and PCT/EP2005/011682

3- et hyI 2- bronobenzoic acid-gethyl ester, there was

pr epar e

QUWQF@W‘W'?D‘P@”@"B agiq JPeiRe PR -3 ,3 Vﬂ']'t& 89U, 682, o) LAMS for
?{JI%NRB NRAIHY &Ghe 286b.t hi s conpound was used in the

ol 1'ow ng reactlon 5 As described in Schenme 6, from

7-bromo- N4- et hyl - qui nazol i ne- 2, 4-di am ne and 3-

met hyl - 2- (4, 4,5, 5-tetranet M] di oxabor ol an- 2-yl

) -benzoic acid nethyl ester: 2-(2-

am no- 4- net hyl am no- qui nazol i n-7-yl ) - 3-net hyl - benzoi c

acid nethyl ester as a |ightChtown powder; LRMS for

C18HISNAO2 (MtH)+ at nfz N323° 10 Exanple 140 N, CH3

OOH N NN H3C
2- (2- Am no- 4- net hyl am n@yqoipe
zoic acid nethyl ester ﬂaxa 1
mmol ) was dlssolvedln,g\n‘i R
wat er. Lithium hydrodee n’ﬂnohydrat e
mol ) was added to above solution apd the
stirred at anbient tenperature foF 24 Y1
was renoved under nitrogen an aqueous

serepariation (of A-mpthyag-( daél@@tetwm@tmohi%:%%@é%@PWOF%f%YQOHg‘“azo””e'2’4'
ﬁ%%%%%egob &ﬁ{%rl\izlfﬁ*% I'%Wé%@%é@irtﬁﬁn}ﬁﬁeth(m efrag, 0.4 mmol),

amn nazolin
bis(pinacolato)diboron (151 mg, mmol), [1,1-bis(diphenylphosphino)-

'n-7-@F% 3- net hyl - ben

5 139,74.5 ny, 0.013
» met hanol and

, 0.075

m Xt ure was

The sol vent

ferrocene]dichloropaliadium (9 mg, 0.012 mmol) and potassium acetate (118.2 mg, 1.2
mmol) were mixed in DMSO (4 mL). The resulted mixture was stirred and heated to 95 °C
for 18 h. The reaction mixture was cooled and filtered through a short plug of mixture of
silica gel, celite and sodium sulfate, washed with ethyl acetate and a mixture of
acetonitrile and methanol and concentrated. Removal of DMSO via lyophilization, N-
methyl-7-(4,4,5,5-tetramethyl-[1 ,3,2]dioxaborolan-2-yl)-quinazoline-2,4-diamine was

obtained and used in the following synthesis.

N*-Methyl-7-(4,4,5,5-tetramethyi-[ 1 ,3,2]dioxaborolan-2-yl)-quinazoline-2,4-diamine (2.2
mmol), 2-bromo-1-fluoro-3-trifluoromethylbenzene (694 mg, 2.8 mmol),
tetrakis(triphenylphosphine)palladium (0) (253 mg, 0.22 mmol) and sodium carbonate (5
mL, 2 M aqueous solution) were suspended in a mixed solvents of DME (10 mL) and
ethanol (10 mL) in a sealed pressure tube. The mixture was stirred and heated to 95 °C
for 16 h. The reaction mixture was concentrated and dissolved in a mixture of THF and
methanol (3:1). The solution was filtered through a plug of silica gel, celite and sodium
sulfate. The filtrate was concentrated and purified by silica gel flash chromatography.
The product was eluted with a mixed solvent of dichloromethane, methanol and
ammonium hydroxide (95:5:0.5). The product was dissolved in dichloromethane (90%)
and methanol (10%) and loaded onto a preparative thin layer chromatography (TLC) plate.
The developing solvents were dichloromethane, methanol and ammonium hydroxide
(90:10:1). The product was exiracted out from the plate with THF (80%) and methanol
(20%). 'H NMR of the product showed the contamination with a stabilizer in THF. The

preparative thin layer chromatography (TLC) procedure was repeated under same



10

15

20

20 7-yl)-3-nethyl -benzoic acid as a white powder; LRMS
for CL7HL6N4A02 (MtH)+ at mz = 309. Exanple 141 WO

waQos/eea843 PCT/ EP2005/ 011682 -100- N~CH3 N RCTHIP2005/011682

NiN/ OH As described in Schegg-4, from

4- br, -2-fl | d -l i.di

g SRS e B S B e

5M)f1gﬁedr@_1ﬁlaé;]o%md MeHubra6-trifluborretBB Hhebyl Abl4-methyl-quinazoline-
escribed in eme 6, N

o0 e ot RS oL 1ARANS (MK BliPiRy7 37

tributyl stannanyi - qui nazol i ne- 2, 4-di am ne, there was

obt ai ned 4- (2-am no- 4- et hyé am r]o-1gé

qui nazolin-7-yl)-2-pyrroli cf nzal dehyde; LRMS
for C20H21IN50 (M+H)+ at mz_€H48 10

4- ( 2- Am no- 4- et hyl am no- gdi nazol in-7-yl)-2-pyrrolidin
-1-yl benzal dehyde (1.18 was di ssolved in a
solvent m xture of nethay &t chl opspret hane,

foll oned by addition of]|s or ohyr%\te (excess
equi valent). The resu 2 5 W, irred for 20
mn and concentrated™ Aft®r aqueous Jup Wi th water
and ethyl acetate and reverse phase (
purification, there was obtained,C" .
[ 4-(2-am no-4-net hyl am no- qui nazolin-7-yl)-2 15

Y deddridbd-id Schepleeayirpmnet-mathyl-7 44,4 Bl Sretreaedtyi-{1, 28jdipxaborolan-2-

TR, T
dameiroiethyi-phedyhaeméthyf-quinazoline-2,4-diamine trifluoroacetic acid salt as a

ight S8R o, LAS HYOREERN v )20y, there wes

Example 138

As described in Scheme 6, from N*-methyl-7-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yl)-quinazoline-2,4-diamine and 2-methyl-6-nitrobenzene: N4-methyl-7-(2-methyl-6-nitro-
phenyl)-quinazoline-2,4-diamine trifluoroacetic acid salt as a light brown powder; LRMS
for CygH15N502 (M+H)* at m/z = 310.

Example 139



prepared 1-brono-2-ethoxy-3,5-difluorobenzene; LRVS
for CBH/BrOF2 (MrH)+ at mfz = 238. WD 2006/ 050843

wWOCTicER®A05/ 011682 -101 As described i n SchereT&P2005/011682 -

10

15

20

from 1-brono- 2- et hoxy- 3, 5-di f Lggrobenzene and
N4- net hyl -

tributyl stannanyl - qU|na2ﬂkA%332 4-di am ne:

7-(3,5-di fluoro-2-ethoxy{phenyl) - N4- net hyl -

qui nazol i ne- 2, 4- di am ne S olOGH.LRVS for
Cl7HL6F2N40 ( M+H) + at le 143 ~ 0H N
NSCH3 NNFF A mxt
2-[ 2- Ami no- 7- br ono- ¢Y1l nakdl i yDe - et hano
(0.490 g, 1.731 mol), [ enyl phosphi ne)
pal | adi um(0) (0.026 g, 0.0130 mp yd
hexa-n-butylditin 10 (2.0 nL**t.958 mmol) in

Dggl\lbgé@ggteg )érlp asﬁ\teg{gj %: fro%fh g s,(%%%qqﬁjaagt)})%%g T ﬁé% én\ﬁﬁg\l\@%romobenzoxc

%&Fﬁ@th&h@a@é&gﬂne?e w84 bFe%aF&lﬂS-ﬁrlé%w IZE(4 Mﬁsutétramgethyl [1 3 2]d|oxaborolan-
sol ution was added to water a‘l h?&f?j‘ﬁxnac

2-glpbendojc agid ﬁnmmwnéwvaér%& in thedpiyfeg reag n| um
hydroxi de (9:1:0.1). The conbi ned organic |ayers were

dried over anhydrous ma%esi um Ifa filt %‘ﬁ@ q3
o‘hﬂw@@ﬁ@ﬂb&ﬁe@ °s &9A B.ofrafn 7HeBh %‘p(h?“‘”%’ '8¢ amine and 3-

-R(LAYEL 41 L6l JRMAbIMbA-2RI-BINABRE acid methyl ester: 2-(2-
gﬁ%‘ﬁ?‘i d ! %tgﬁ%%eg]%m%]m hydr oxi de }(—90 10: 1ac1 D gin

ZninoAnnaGy Rmino-auipgaol ARk ynatiibRaZYS AFd m%i%xélrﬁs}?g)%@ light brown

t . S a8m)z 983 yel low oi | .

Eq@\&%k?éﬂnl\?%?%a %?'1‘8'?3 80(3%5?—!3%[\!4}0% (MrH+) 495, 2146,

found 495. 2149 20 The coupling reaction can be carried

out by a conventional aryl pgarhsieanear omatic coupling

partner utilizing Stille co'UEIT%S._E.g. Stille et al.,

Angew. Chem Int. Ed. Engl., 1986, 25, 508. Typical

conditions used to carry outgyhe Stille reaction

i ncl ude the use of an 25 Ngan%st annane as the

coupling partner, palladi umcatal ysty(2-20 nole %

such as tetrakis(triphgrylg i paDHadi um (0) or

[1, 1' bi s(di phenyl phosph Po)-
=

N N

2-(2-Amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzoic acid methyl ester (example
139, 4.5 mg, 0.013 mmol) was dissolved in a mixture of THF, methanol and water.
Lithium hydroxide monohydrate (3 mg, 0.075 mmol) was added to above solution and the
mixture was stirred at ambient temperature for 24 h. The solvent was removed under
nitrogen and 1 M HCI aqueous solution (1 mL) was added. The white precipitate was
collected by centrifugation and washed with water. 2-(2-Amino-4-methylamino-quinazolin-

7-yl)-3-methyl-benzoic acid as a white powder; LRMS for C17H1gN4O2 (M+H)" at m/z = 309.

Example 141
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ferrocene] di chl oro-pal I adiun(Il), a salt such as
potassium fluoride or lithiumchloride, in a suitable

wanesdsesds sol vent such as THE or DMF or et hyl BO®/EP2005/011682

glycol for at tenperatures raj@ng from25 0 Cto 125
Cfor 2-18 hr 30 WO 2006/8a0843 PCT/ EP2005/ 011682

-102 From <~

2-(2- Am no-7-tri butyl st@annanyl - qui nazol i n-4-yl am no) - e

t hanol and 1-net hyl sul faqnyl
2-brono-3-trifluoro benzkene preparfed gccordi ng
to the general proced oe{g} ed _[n Sghe 5:

Ny ™3 an or

2-[ 2- Ami no- 7- ( 2- megghy Pgw f t hS/I - pheny
| ) - qui nazol i n-4- yl am no] - et hanol
El -HRVS mfe cal cd for C18HL7F3NAOS LM

ite solid;
Q@ds. 1148, 5
found 395. 1152 Exanple 144 N N S-CH3 NN S | CH3 10
D Bescribed in Scheme 4, from 4-bromo-2-fluorobenzaldehyde and pyrrolidine, there

2-(2- Am no- 7-tri but yl st annanyl - gui nazol ifn+4-yl am = +
W BISPET - EEP S Ry ST LA P Bor T St GerhaOBr (k) at
pherassyl according to the general procedure detail ed

in Scheme 5 yielded ,

2-[2- Ami no-7- (2, 6- bi s- et hyl sul f anyl - phenyl ) - qui nazol
naddadcApéd Bl Scifdé Bolrora 3-irbinb@-motdlidin- By béidBicngde ahd tl4-methyl-7-

E;éﬁ-ﬁ%%ﬁgg%ﬁ%sz Nr-qg?st%%l 1 1, ﬁﬁirgfve%?gbtgﬁéﬁ]’ 4l(£§a5mi%c5)-4—methylamino-

NftriERo L7 =yTi=2-praslichi- BB BmaIehy et LIRS ForrGnt2,: M@l (et iat m/z = 348
and 2, 6-Bi s-net hyl sul f anyl -

4-(2-Amino-4-methylamino-quinazolin-7-yl)-2-pyrrolidin-1-ylbenzaldehyde ~ (1.18 mmol)
was dissolved in a solvent mixture of methanol and dichloromethane, followed by addition
of sodium borohydrate (excess equivalent). The resulted mixture was stirred for 20 min
and concentrated. After agueous workup with water and ethyl acetate and reverse phase
HPLC purification, there was obtained [4-(2-amino-4-methylamino-quinazolin-7-yl)-2-
pyrrolidin-1-yl-phenyl]-methanol trifluoroacetic acid salt as a yellow solid; LRMS for
CooH23NsO (M+H)* at m/z = 350.

Example 142

_CH,

N j
N™ ™ O
/IL - F
N~ N O
F
As described in Scheme 4, from 1-bromo-2,3,5-trifluorobenzene and ethanol, there was

prepared 1-bromo-2-ethoxy-3,5-difluorobenzene; LRMS for CgH,BrOF2 (M+H)* at m/z =
238.

Hg
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20 phenyl iodide prepared according to the general
procedure detailed in Schenme 5 there was produced:

WG-ZQ(E/O@O:BB s- et hyl sul f anyl - phenyl ) - Nd- net hyl - geCnaPrPados/11682

,4-diamne as an off-whiteqgplid; EI-HRMS me

cal Cd f or C17HLSN4 046 d 343,
SEoubs SR B DI BER EhsbosPe T LBa 2R Ne-metnyl-7-
NWiiidy1StanAdny- Eﬂui@éﬁ:lﬁd& 4-Nianiihe:N F 7H3B-iflaoroexéitiaky-pmenyf)-N4- methyl-

SRkt 150 T e AT g By o e

see Smith, M; Mirch, J.; Advanced Organic

Cheni stry, VVIey I nt ersci ence: NY 001, pp. 1541 1542
and the references cited i - opri ate net hods
descri bed in above reference of oxidation of an al kyl

thio substituent to the correspgﬁging sul fone group
can be utilized to effecthpﬁ\svc ersi on of

N4- net hyl -

7-(2-met hyl sul fanyl -6-tri pliEy| ) - qui nazol
i ne-2, 4-di am ne (exarrpl T di ; |

7- (2- Met hanesul f onyl - [ et hyll- phenyl ) - N- 4- net

hyl - qui nazol i ne-2, 4 dra W
me calcd for CL7THL5F3NA02S2 ( MEHH)
397.0944 Exanple 147 NCH3 O N O\ A
the coupling reaction as descrg
2 i odo- 3- nethylbenzoic acid and F

2- phenoxycycl opr | ami ne (the Ced e d d
JAEHEUIE qf;géasﬁpgqn alprog)o- qu\jrgaz%rag eth%r? sfi(gég(? g, P ¥31 mmol),
%ﬁgﬁ%%phé%@s%ﬁ?%&#d&@@@ ) (0.026 g, (l) .0130 mmol) and hexa-n-butylditin
(2.0 mL, 3.958 mmol) in |\S N- dlmeeph?/l)éc_etam?dec le(_) eEnocP o|u)e ?‘Pén m?_sewas refluxed

for 16 hours. The reaction suspension was passed through a celite pad and the resulting

solid; El-HRMS
0941, found
15 N H3C From

solution was added to water (10 mL) and extracted (3 x 100 mL) with methylene chloride:
methanol: ammonium hydroxide (9:1:0.1). The combined organic layers were dried over
anhydrous magnesium sulfate, filtered and concentrated. Flash column chromatography
of the crude product was carried out with methylene chloride:methanol:ammonium
hydroxide (90:10:1) to give 2-(2-Amino-7-tributylstannanyl-quinazolin-4-ylamino)-ethanol
(0.237 g, 27.8%) as a light yeliow oil. ; EI-HRMS m/e calcd for CooHgsN,OSn (M+H*)
495.2146, found 495.2149

The coupling reaction can be carried out by a conventional aryl or heteroaromatic coupling
partner utilizing Stille coupling. e.g. Stille et al., Angew. Chem. Int. Ed. Engl., 1986, 25,
508.

Typical conditions used to carry out the Stille reaction include the use of an
organostannane as the coupling partner, palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-palladium (0) or [1,1'bis(diphenyiphosphino)-
ferrocene]dichloro-palladium(ll), a salt such as potassium fluoride or lithium chloride, in a
suitable anhydrous solvent such as THF or DMF or ethylene glycol for at temperatures
ranging from 25 °C to 125 °C for 2-18 hr



As described in Scheme 7, from

2-1 0do- 3- net hyl - N- (2- phenoxy-cycl opr opyl ) benam de and
WOKRO GBS PCT/EP2005/011682

-7-tributyl st annanyl qui nazol i g 2, 4- di am ne:

2-(2-am no-4-ne

diﬁ@'ﬁ@z@rfi\fﬁm &tr&uél%mpw “qynezofhanay RN EN 6pg Ty gyisultany-

@Z%h%i% ﬁﬁ]u%&%o 85%3 rop are@%c@gi/ 056\51@11 ; e@ﬁﬂ*a‘Hbl‘ocatiure detailed

X Saheme 8- 2ﬁn@%7c@ﬂ"e ekt KT aPE e B gipazolin-4-

tiﬁﬁn ge]uaham a5 QARE isBRY; aBI-IRHS ikeshidd ToSCherE R, (M+H*) 395.1148,

-10 net hy I'benzoi ¢ acid and 5

NP@?%%QQ%ﬁ%hexyl | ami ne, there was produced

N-cycl ohexyl - N-ethyl -2-iodo-3-nethyl benam de. As

described in Schenme 7, from

N-cycl ohexyl N- et hyl - 2-i odo‘i’gﬂﬂﬁﬁﬂ-ﬁﬂ benam de and

N4- met hyl - 7-tri butyl stannanyl - qui nazol i ne- 2, 4- di am ne:

2-(2- Am no- 4-

nmet hyl am no- qui nazol i n- 7-) H’\N-/e@ﬁ ohexyl - N-et hyl - 3- e

t hyl benz-ami de was yieldeg as a solid; LRVS for

C25H31 N5O (MrH) + at nifz 10 Examme 149 N, CH3

N N'NN/ F F FNb5 AS gri be® in Schene 7,

from 2- brono- 3- chIoroE&rl/t pyri di ne and

N4 -
met hyl - 7-tri butyl st annanyl\]- qui nazol
7-(3-Chloro-5-trifluoronethyl -pyrjd~N
2-yl)-Mnet hyl - qui nazol i ne- 2, 4- drT‘am ne as a solid;
LRVS for C15H11CI F3N5 (MtH) + at (lezs = 354.

, 4-di am ne:

From 2-(2-Amino-7-tributylstannanyl-quinazolin-4-ylamino)-ethanol and 2,6-bis-
methylsulfanyl-phenyl iodide prepared according to the general procedure detailed in
Scheme 5 yielded 2-[2-Amino-7-(2,6-bis-methylsulfanyl-phenyl)-quinazolin-4-ylamino]-
ethanol as white solid; EI-HRMS m/e calcd for CigHzoN4OS, (M+HY) 373.1152, found
373.1155

Example 145

_CH

3

Do
OIS
S

I
CH,
From N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine and 2,6-Bis-methylsulfanyl-
phenyl iodide prepared according to the general procedure detailed in Scheme 5 there
was produced: 7-(2,6-Bis-methylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-diamine as
an off-white solid; EI-HRMS m/e calcd for Cy7H1gN,S2 (M+H™) 343.1048, found 343.1048

Example 146



20 Exanple 150 In vitro inhibition of PTP1 B Enzynes
WD 2006/ 050843 PCT/ EP2005/ 011682 -105 Human PTP1B

WO 20@2%)848vas cl oned froma human cDNA |ibrary BETm®2005/011682
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25

conventional nol ecul ar bi ol agyst-echni ques. The cDNA
sequence was identical to the published human PTP1 B
sequence (Accession nunber MB3689). The protein was
expressed and purified fro . coli as described by
Barford D. et.al J. Ml B} 1994) 9, 726-730. 5
PTPase assays The neasurefrent of PTPgse activity was

o@&s—-ﬁw first

activity a tyrosine pte ’ t pept i de based on
the am no acid seque'Nce of [ [
aut ophosphoryl ation site 1146 (TRD
substrate. The reaction 10 condiXl ons”were as fol |l ows:
PTP1 B (0.5-2nM ) was i ncubat &d (it h conpound for 15
mn in buffer containing 37.5 MM Bis-Tris buffer pH

Grdm okiHdbhNafdny &nQ&%oB%namddQHM Da'rTgenEIrm revéae bf axidation of

was started b a tion of .5 trate.

Abosihade S bRYIEe AR ubteey 392 980, M REGE F adipb e Organe
V@%ﬁl&t@ﬁw%y%ie?bd@ﬂdeﬂﬂﬂ 2004, pproidat - 1@ﬁ2faneehqoiwspnmatseclted in it.
measur €d usi ng g it

G%;p@@pr@é@m@%da g‘escertbe in gli@/ag?{g%r%fcﬁg{%%\g Idg%ggf aéwgaéljyl thio substituent

L %é@&%&%o%ﬁ@ Qﬁfdh@%rélﬁﬁ@banutﬂlh@j feBsiiet thiestnverfsion of N4-methyl-
%’f@ggéxggy{mgg&igggf?@?%%g%% pahcetnyly qu%azoéhne%slf dlarrkCJ ine n&alxaﬁfple 86)

(ﬁel& N%'7f(b1/|\?%tﬁ]arlﬁ\‘/€b§|”fggrﬁ?l’§?ﬂﬁg&iébmfamglwh@bWWa?yl-aOmazohne -2,4-
u
chTineeyHile SPiE BUHFBIS MR Pbe b S U E e boet, found

idpAdwgMal achite Green assay. The reacti on was stopped
wth KOH 1In this case the dephosphoryated product
becones fluorescent and the fluorescense read

(Exci tiation: 360mV Enmi ssi qg,'(a.ﬂ%mw. 25 For Kkinetic
experinents, the sane buffer conditions were used
except that the reaction was started using enzyne and
the reaction stopped ? er 10 m nutes. The ..—.e vaI ues
(in,uM for the PTRY B"inhibitory act|V|6

conpounds in the présent application a er ange
X (0 Q{ﬁed conpounds

of 1.09 pMto 91.79

From the coupling reaction as described in Scheme 6 of 2-iodo-3-methylbenzoic acid and
2-phenoxycyclopropylamine (the procedure described by Jacob Finkelstein et al (J. Med.
Chem., 8, 1965, 432-439), there was produced 2-iodo-3-methyl-N-(2-phenoxy-

cyclopropyl)benamide.

As described in Scheme 7, from 2-iodo-3-methyl-N-(2-phenoxy-cyclopropyl)benamide
and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 2-(2-amino-4-methylamino-
quinazolin-7—yl)-3-methyl-N-(2-phenoxy-cyclopropyl)—benzamide as a solid; LRMS for
CoeH2sNsO5 (M+H)" at m/z = 440.
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Upt ake Assay The day before the assay the SKMC nedi a

woasoemiesaged to hi gh gl ucose DVEM , 25nmM 35 HepesP2(b5i011682
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7.0 and 2% Charcoal /dextran trgated FBS for 19 hours.
WD 2006/ 050843 PCT/ EP2005/ 011682 -106 On the norning
of the assay, cells were starved for nmax. 2 hours in

| ow gl ucose (5.5nmM gl ucosegxal 1485 MM Hepes, pH 7.0
and 0.5% BSA. The starvation nmediumwas renoved and
replaced with test medi um (150mvNa 2 m\/l Hepes, pH
7.0) containing 5 either 1 % DMSQO,
diluted in DMBO or Porci p€H,nsulin
concentrations of 1, 0.4, 0.05, 0.01
assay point was perfor triyplicgte. e cells
were incubated for 4yt ~SYC 39 ochadl asin B
(CB) was added to app rop wells to stop the
active glucosetra@ 2 Rl &4 ). At this
poi nt 2- Deoxy- D( U 4C)gﬂ‘|ucose (A g

200uC /M) was added to all 10 we
concentration of 0.8 pC/m. e cells were incubated
for an additional 45 ninutessat 37C in an incubator.

R e e
o~ eﬂqu%hla@Hhmet trome f sias 2 ereguged atN q;yplohpmgl N-peut-@- lOdO 3-methyl-
\;ﬁengHéQSf ?gst }Be@ Cégltnérjn!e af | @B/ yc‘l‘ché&%LNUeﬂﬂll -B-iodo-3-methyl-
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As described in Scheme 7, from 2-bromo-3-chloro-5-trifluoromethyl pyridine and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 7-(3-Chloro-5-trifluoromethyl-pyridin-
2-yl)-N*-methyl-quinazoline-2,4-diamine as a solid; LRMS for CssH11CIFsNs (M+H)* at m/z
= 354.

Example 150

In vitro inhibition of PTP1B

Enzymes
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The IC50 values (in uM) for the PTP1B inhibitory activity of the compounds in the present
application are in the range of 1.09 uM to 91.79 uM. The most preferred compounds
show an 1C50 of < 30.0 uM.

Example 151

Glucose Uptake Assay
The day before the assay the SKMC media was changed to high glucose DMEM , 25mM

Hepes, pH 7.0 and 2% Charcoal/dextran treated FBS for 19 hours.



probably the result of it. Honbzygotes do have an
abnormally low threshold for stinulation of

woanwrosed4dc i sl et insulin secretion even in veP¢TEDNY011682
preobese ani mals. Femal e 25 hoymgygot es exhi bit
decreased uterine and ovari an wei ghts, decreased
ovari an hornone production and hypercytolipidema in

fo the G RINg Bt Wéééﬁ? aNe wersaamk el meniztHirkd @llowighgose (5.5mM
layers (Garris et a

ieeeeNBMEM, 2/1e ﬁpg@a, éz%ogﬁfg‘g g? ﬁ%$%e ]i'gé%tglrvgtnon ggg{um was

EmWskEndfe Eﬁe&gd AN tedtBhdHiah (EEDRNINECKH EQﬂﬁll\/f Bépad, @H 7.0) containing
Bi oServ_F3

f t | t
\rehgné RIMSone asheopmmospo e & SR Srricastuh g fnl
toRBATRAbNYHOH RS, 0FRS; @Usearef 0.0 av. Eaérh é&tdylpio)ht waslp@erwmed in
vvelghts the DO 'm ce haV|n%the ext

litiisets: e qeavaierg incalsatedtey 2aanig At 3 &rwu&&@maaﬁa%é (CB) was
fﬂ%gé QOSQ@)AF§%P &%@Eﬁ’g%oéé&%%ve gl%@&eel@arﬁpﬂ}t l(leep,g@ﬂj‘\"/ﬂ& 4). At this

ce use ese studies were at | east

agint 2rideoxyel (bk- AC ) merosn (@meﬁaamu&@dW@éo@%@Hw Wi added to all
Z?/{Iellg téf\%eﬁlﬁﬁl dpggncégcﬁatloEWOtS%é {)ﬁ?leqhg%&% \Qéﬂe%cdb%teot #3€an additional 45

'lcose | evel's he m ce were determ ned
fmxhh’&mam §7 h"lva.ﬂ ihouhatdraGells Wete theh yerwgardy swshedifar Hirge times in

dﬁfﬁ@i@n%&% ﬁ? afgrﬁeﬁgﬁﬁ?s %tg:t/ﬁc%a&?‘{]dna&'d ({)5 l\l&@)ﬁ)ls&%’on for 20 min
(dt. FF' d’rhegmme was tlaosiest) tdoh eadtngunqrc giekbcdrdining Sek @ scintillation fluid
F%@eq%uﬁgetmvgréefg%gﬂ3'%6%61?8'%&@@8?/%1\{&&8’9 %ﬁ@l SoefQ%éUﬁ S&he counts
| obtaihed ®itls Oﬁﬂ(pesswmglecme tremaport Values ergfsutatg@t%dqf(nom every value

t P b
TR0 5 P2 B BRSPS R TP RS e dpon. P
Vietreasteives Ualnleldteﬁcuyldmdmg valuesm thepreskass of Al{er edngeounds) by the
wer e rte to t t ;
VB R ] Sy oS Bl RBNER, CEABMRRsinhisred obe
tdvtiverasen textinesasd glueosehiptdiestt lamst Bmme Boroime Insulin response at
3&95\%“ e |evels were excluded. In sone instances nice

rted based on body wei ghts, the ob/ob mce
having the nost extreme (i.e. highest or |owest) body

% h, Smgﬁg%oﬁ%ﬁéf&ﬁ%@d}% %W tr}\kl @a@ggeglle%ls Ip mouse model

i nto individual cages and

To measure the anti-diabetic effect compounds were tested in well established rodent in

vivo models of type 2 diabetes and obesity.

Example 152

Mouse Models:

Diet Induced. Obese (DIO) Mouse Model: A majority of male C57BL/6J mice fed a diet
consisting of 35.5% fat for 3 months develop obesity, hyperinsulinemia and hyperglycemia.
DIO mice are probably a better model for human type-2 diabetes than are genetic
mutations with multiple neuroendoctine abnormalities.  Furthermore, the DIO mice
probably develop type-2 diabetes in a manner similar to most cases of type-2 diabetes in
humans, e.g. only those predisposed individuals who become obese after access to a

diabetogenic diet.
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treated orally by gavage with vehicle or 20 conpound
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Iectln ood from5 tail vein
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Mouse Criteria:

DIO Mouse Model: Mice used in these studies were at least 18 weeks of age and
maintained on a high fat diet (BioServ F3282) for at least 12 weeks, The mice were
weighed on the day prior to the study and sorted into treatment groups. Because of the
variability in body weights, the DIO mice having the most extreme (i.e. highest or lowest)

body weights were excluded.



10

15

20

25

30

35

For sub-chronic (5 day) studies mce were dosed once a
day by gavage as descri bed above. On day five,

wgohowgsesdvas neasured prior to dosing (0 tine)PamEP2005/011682
hours after dosing. Insulin-apg-triglycerides were

measur ed hqur post, d
GRS ot e P2 SHBRLEER St § e of oo o

@%ﬁé&l@lﬁ?uﬁﬁﬂwpm)ﬁowmmm B5veskatof 8pé.clava ip three days prior to
IT1 Ccan

< 0,05 gl i ¥ .
ey R e BB ORC oMo @ two oy fast. The
r?ﬁeagpgégé -soﬁétfini&dlré&meng%@um.eaamlsesf B vedattiviniblogghisose levels,

€ ositive in the in v
avererb s soadlry Bl By i o, v e
L8, U0 §R 6 B0 dBhides e aberdgé blobs ghiebse [BEE!:benearp] &0-190mg/d!.
'C50 (ipM 6 3.15 8 0.79 1. 9 13.98 14 k 2.48 21

3.50 24! 1.11 36 3.17 41 18.97 { WO 2006/050843
BEV-EE2005/ tL6R3d in HedeAdudiedReresdt 18284 wogksloflage &8l maintained

gh CI)DAlrJrinaZ ll_at% .D?GS’[ 50|C_)T.' T\Zg ’co1 ihdfge dgySs g'r'lolr§o thsezst&df 8Iood glucose levels of the
mice were determined following a two hour fast. The mice were sorted into treatment
groups. Because of the variability in blood glucose levels, the mice having the most
extreme (i.e. highest or lowest) blood glucose levels were excluded. In some instances
mice were sorted based on body weights, the ob/ob mice having the most extreme (i.e.

highest or lowest) body weights were excluded.
Experimental Parameters:

Oral Glucose Tolerance Test (OGTT): Mice were placed into individual cages and
iasted for 15 hours. After 15 hours the mice were treated orally by gavage with vehicle or
compound using a dose volume of 5ml/kg. An oral glucose challenge (1-2g/kg) was
administered four hours following treatment. Blood was collected from the tail vein into a
20ul heparinized microhematocrit tube immediately prior to dosing with vehicle or
compound, immediately prior to the OGTT and 0.5, 1, 1.5, 2 and sometimes up to 4 hours
following the OGTT. The blood was transferred immediately to a microfuge tube. Blood
glucose was measured with the YSI 2700 Select Glucose Analyzer. in some instances
mice were fasted for only 2 hours prior to dosing with vehicle or compound and the OGTT

was administered 4 hours post dose.

Acute Efficacy Study: Mice were placed into individual cages and fasted for 2 hours.
After 2 hours the mice were treated orally by gavage with vehicle or compound using a
dose volume of 5mi/kg. Blood was collected from the tail vein into a 20 ul heparinized

microhematocrit tube immediately prior to dosing with vehicle or compound and 2, 4, 6
and 8 hours following treatment. The blood was transferred immediately to a microfuge

tube. Blood glucose was measured with the YSI 2700 Select Glucose Analyzer

Mice that have type 2 diabetes were generated by maihtaining them on a high fat diet for
4-6 months (Diabetes vol. 37 Sept 1988). Male C57BL/6J mice (age 3 - 4 weeks) were
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Ker'nel s of
120 or 350 ngy respectivel The kernel s
with an aqueous y. are | acquered
For sub-chronic (5 day) studies mice were dosed once a day by gavage as described

above. On day five, glucose was measured prior to dosing (0 time) and 2 hours after
dosing. Insulin and triglycerides were measured at 2 hour post dose. Compounds were

considered active if the compounds demonstrated AUC (Area under the curve) showed a

statistically significant (p < 0.05) glucose, insulin and triglyceride lowering compared to the

vehicle treated animals.

The following are examples of compounds which tested positively in the in vivo mouse
models and gave the indicated 1C50 activities in accordance with the procedures

described in Example 150:
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solution / suspension of the above nmentioned film

coat. 10 WD 2006/ 050843 PCT/ EP2005/ 011682
waxerspses4B Capsul es contai ning the foll ow ng
i ngredi ents can be nanufacturedbtn a

-112-
PCT/EP2005/011682

conventi onal

manner: | ngredi enl.s.Per..c, s formul a
(I') 25.0 ny Lactose 15Q3O ngy ﬂhlzeGSQarch 20.0 ny
Talc 5.0 ng 5 THe conponents are si eved an@ m xed and
filled into capsytr&s=ofr-size 2. mj ection
sol utions can haJe the ﬁgllomnnc 2%5%|t|o‘: Conpound
of formula (1) 3./0.0g..-Relyet - +--400 150.0
ng Acetic Acid d.s. adggH 5.0 [Waterd.0flor injection
solutions ad 1.0 jn 10 The acti Ve inqredienﬂ S
di ssolved in a nﬂx ure o Po yethyleﬂ%)clyccl 400 and
wat-er for inject| pH I'S adju<ted to 5.0
by Acetic Acid. T Feasted-te=~140 nl by
addition of the r| e solution
is filtered, fiIH- _an _apgropriate
overage and sterifT ;0508434
PCT/ EP2005/ 011682 ' Sof% gel gtin
capsul es contalnlsaﬂw 4.0l -Ag--ngredi-entis can be
manuf actured in a conven1|onal nannek18capsule
contents Conpound{ of formula (1)15.0 mo

82 1.39

89 1.46

120 1.60

125 1.89

126 1.94




Yel |l ow wax 8.0 ng Hydrogenated Soya bean oil 8.0 ny

Partially hydrogenated plant oils 34.0 ng Soya bean
woi2boehE@R48® nmg Wei ght of capsul e contents 165. BCIEP2005/011682

Gelatin capsule Gelatin 75.0 mg1 -G ycerol 85 %- 32.0

ng Karion 83 8.0 ng (dry matter) Titan dioxide 0.4

Bxanipl®@A oxi de yellow 1.1 ng 5 The active ingredient

is dissolved in a warmnelting of the other

| ngr eent s @pictd orfBinihy ks fooviihg Irgeedierite ca®be manufactured in a

gel atin capsul es of appropriate size. The filled soft

genheartinnaldayyigles are treated according to the usual

procedures. WO 2006/ 050843 PCT/ EP2005/011682 -114-

leatsE Sachets containing the foll ow ng ingredients

can be manufactured in a conventional ma tablet

Conmpound of formula (1) 50.0 ng Lactose, fine powder

Mereeh ng M crocristalline cellulose (AVICEL PH 102)

140 8p Sunaif fovatiaum car boxymet hyl cel | ul ose 14.®mgy 200.0 mg

Pal yvi nyl pyrrqlidon K 30 10.0 ng Magnesi unst ate

19/ Cﬁﬁ¥allﬁ'?éa g\"loﬁ% addi tives 1.0 ny % The alﬁét'?% 48.5mg

i iIngtesdibgdtouss ni xed with | actose, m crocri S04 Mdne 70.0Mg

[ ] ul and sodi um carboxynethyl cellul o9 agd 15.0mg
gf%k}ﬁéﬁngﬁg”é’ with a m xture of polyvinylpyrraolj gfg in

vdacium steheh glyealatgl ate i s mi xed with rmagnesi'énef¥ar at &0 M9
Adghddfunh bRYAKHE i ng additives and filled inta.5sachet .5 mg

(Kernel Weight) 120.0 mg 350.0 mg
Film Coat:

Hydroxypropyl methyl cellulose 3.5mg 7.0 mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6 mg
Iron oxyde (yellow) 0.8 mg 1.6 mg
Titan dioxide 0.8 mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline cellulose and the
mixture is granulated with a solution of polyvinylpyrrolidon in water. The granulate is
mixed with sodium starch glycolate and magesiumstearate and compressed to yield
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aqueous

solution / suspension of the above mentioned film coat.
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WD 2006/ 050843 PCT/ EP2005/ 011682 -115- Cains 1.
Conpounds of formula (1) RL R NHNNX (1) 5

wohers@ses4X is a group X-1 of the fornmula R3 ReRCTXP1005/011682

R7 R5 R6 10 or X is a group.-X42-of the formula R$ P
é)é; RO wherein 15 R1 and R2 are each independently

repledd from the group consisting of hydrogen, |ower
al kyl, al koxy | ower al kyl, and hydroxy |ower alkyl,
excep@;apglhl@g cdrlaiding tH%&olmMngl olgrdabdriis ban by maog@murﬂlsm a
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@QFUQB“CZ@‘ BBR8?'sti ng of hydrogen, |ower alkyl,

substituted | ower al kyl, | ower al koxy, subst i t utpeg capsule
Mkoxy, hydr oxy, hal ogen, |ower al kylthio, Tower

al kyl sul finyl, |ower alkylsulfonyl, am nosul fonyl,
g)gﬁﬁgun@bﬁbﬂnmg@l) banmoyl, | ower al kyl carbanoyl, | 0WREF0 Mg

al kanoyl, aroyl, aryl, aryI oxy, aryl |ower al koxy1500m
bagtbse ower al kenyl , aryl | ower al kynyl, | ower al kenyl’, 9

M)Wer al hynyl , lower 25 al kylam no, substituted | oweromg
47 SRCHo, 1 ower al kanoyl ami no,  sul f onyl ami no,
g%l oal kyl, heterocycl oal kyl, heterocyclyl oxy, 5.0 mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formula (1) 3.0mg
Polyethylene Glycol 400 150.0 mg
Acetic Acid g.s.ad pH 5.0
Water for injection solutions ad 1.0 ml

The active ingredient is dissolved in a mixture of Polyethylene Glycol 400 and water
for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
ml by addition of the residual amount of water. The solution is filtered, filled into vials using

an appropriate overage and sterilized.



WD 2006/ 050843 PCT/ EP2005/ 011682 - 116

het erocycl yl car bonyl, carboxyl, |ower al koxy carbonyl,
wanesedbst i tuent of the fornmula: NNCH | | PCTMPA2005611682

R5 is selected fromthe group fonsi sting of hydrogen,

| ower al kyl, |ower al koxy, al koxy |ower alkyl, alkoxy

Igg%mleabkoxy, hydr oxy | ower al kyl, hydroxy,
y roxyalkoxy, halogen | ower al kylthio, |ower

al kyl sk {éﬂeéltln’ 9"‘!@& ooﬁhiﬁbﬁlgsth'é fBYing iRgredibtercanibewednufactured in a
al kyl Tkan , aroyl, aryl alkynyl, [|ower
aﬂohymylbndrrdamw,er aI kanoyl amno; 10 (c) is a 5 or 6

menber ed heteroaromatic ring containing from1l to 2

hetero atons selected fromthe group consisting of

Qg%g@ibcgﬁﬂemg and nitrogen; R8 and RO are each
[

_independently hydrogen, |ower alkyl, |ower al koxy, 15
perfl uor.o | ower kyl, hal ogen, aryl |ower alkyl, 5.0m
gmpowd o foimyay{{er “ al koxy:  or the pharmaceutical |y J

aﬁé!bwtwé)l e salt thereof. 2. Conpounds according to 8.0 mg
m1 a group X-1 of the formula 208.0mg
&éy(:i{a t(%@&%&ﬁ@é@ or Xis a group X-2 of the

fBﬁmﬁllly&dewePa’(eﬂ-mé}m off$ RO wherein 34.0mg
Soya bean oil 110.0 mg
Weight of capsule contents 165.0 mg

Gelatin capsule

Gelatin 75.0 mg
Glycerol 85 % . 32.0 mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
Iron oxide yellow 1.1 mg

The active ingredient is dissolved in a warm melting of the other ingredients and
the mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin

capsules are treated according to the usual procedures.



WO 2006/ 050843 PCT/ EP2005/ 011682 -117 R1 and R2 are

each independently selected fromthe group consisting
wofhooslwgaRadgen, | ower al kyl, al koxy | ower al kyl pCama#2005/011682

hydroxy | ower al kyl, except -tthat Rl and R2 may not

both be hydrogen; 5 R3, R4, R6 and R7 are each

Exalaplilent | y sel ected fromthe group consisting of

hydrogen, |ower al kyl, substituted | ower alkyl, |ower
al koxgsqnead g@rﬁé(mln%"lﬁé fcﬁlblvmzsjyngrbdidm@wn bByRaKaalieaiya
hal ogen, | ower al hi o, “|ower alkylsulfinyl, |ower

ka@ﬂgﬁl Bﬁyﬂeranlnosulfonyl cyano, nitro, alkanoyl,
aroyl, aryloxy, aryl |ower alkoxy, aryl | ower al kenyl,
@bybobmm@ﬁbah@amWI | ower 10 al kenyl, |ower al kynyl50.0 mg

| ower alkanoylanlno sul f onyl aydgxy
L?%p%%ﬁRﬁxowﬂ]terocyclyl het erocycl yl oxy, ma

Nhadremrcsdallale;ﬁledlalpb@(l‘WlCEarlﬁ'l 30ubstituent of the  1400.0mg
%ﬁglm%mo}gymgw chiiuicseC NH 2. 15 R5 is sel ected fromomg

roup consi'sting of hydr ogen, |ower al kyl, |ower
EbW@mymyﬁwkbﬁy<$%mer al kyl, al koxy, |ower alkoxy, 10.0 mg

ﬁ%&@@gumg@%ﬁﬁealkyl hydroxy, hydr oxyal koxy, hal oge) mg

thio, Iower alkylsulfinyl, |ower
EMW9W§M?¢% perfluoro | ower alkyl, alkanyoyl, 1.0mg
ar oyl , aryI aIkynyI | ower al kynyl and | ower

alkan na 2 r

het er q '@grre%l?&? IS o’ﬂ?(%cf‘ﬁvﬁhn% o@e”ﬁ&g’ﬁ;@%llwe cellulose and sodium

aamymethaaieémom and gtaexu@temptln@ mbitenei qi@obfwmwlpy@@won in water. The

%ygdnful’éte %rlﬂ Q&l Wit g%esﬁﬁls%%tggpélﬁe %Unh@g@@ﬁly&%ﬂ'fﬂled into
wer al , L ower al koxy, 25 perfluoro

baﬂmﬂsalkyl hal ogen, aryl lower alkyl, aryl, or aryl

| ower alkoxy. 3. Conpounds according to any of clains
1- 2 of the formula RL\N R2 R3 N



10

15

20

25

4 ~RHNNR7 RS R6 WO 2006/ 050843

PCT/ EP2005/ 011682 - 118 wherein Rl, R2, R3, R4, R5,
weaomrndodtT are as defined in claiml1l or 2, or PCIOAEP2005/011682
pharmaceutically acceptable salss thereof. 4.

Compounds according to clainbéﬂmgerein R4, R5 and R6

are each i ndependently 5 hydrogen, hal ogen, | ower

al kyl ,

| ower al k
T-owemPaHR
only R6 is hydrogepp\}o/ﬁRZConpounds according to
claim 3 wherein R6 andNonly one of R4 or R6 is

hydr ogen. ‘

R4, R5 and R6 are hyqfo
claim6 wherein the R4 o

| ower al koxy, hydroxy, hydroxy |ower alkyl,
léfqér?ﬁl&hﬁgmr al kyl sul fonyl or perfluoro

ounds according to claim3 wherein

5 according to claim3 wherein
8. Conpounds according to
whi ch is not hydrogen, is

15 hal ogen, lo “Temer~aygkoxy, hydroxy,
hydroxy | ower alk¥l, |ower alkylthio, |ower alKkyl
sul fonyl or perfluoro |ower alkyl. 9. Conpounds

according to any of clains 3 - 8, wherein R3 and R7
aheremitis aignelgper B&iG ipAYIEr ogen, hal ogen, | ower

al kyl, I ower al koxy, al koxy | ower al koxy, nitro, 20
hydr oxy, hydroxy | ower al koxy, hydroxy |ower alkyl,
'ower d&3%kylthio, |ower alkyl sulfonyl, and perfluoro
| ower gl kyl . 10. Compounds according to any of clains
6 derei ' R3 and R7 are each independently

hal oge ower al kyl, | ower al koxy, alkoxy | ower

sul fonyl ,
accordimg to claim3 wherein RL or R2 is hydrogen. 30
12. Conpounds according to claim 1l wherein the RL or
R2 which is not hydrogen, is Cl_4 alkyl or hydroxy

i ¥lin xIBef theFaRAMRdS according to claim 11
gfg%k5R4? RSOand R6 are each independently

wherein

R

tro, hy@ddly, 25 hydroxy |ower al koxy,

sal kyl , | ower al kylthio, |ower alKkyl

and perfluoro |Iower alkyl. 11. Conpounds

8

R
@ o
9

R'! and R? are each independently selected from the group consisting of
hydrogen, lower alkyl, alkoxy lower alkyl, and hydroxy lower alkyl, except

that R' and R may not both be hydrogen;

R®, R*, R® and R’ are each independently selected from the group
consisting of hydrogen, lower alkyl, substituted lower alkyl, lower alkoxy,
substituted lower alkoxy, hydroxy, halogen, lower alkylthio, lower
alkylsulfinyl, lower alkylsulfonyl, aminosulfonyl, cyano, nitro, carbamoyl,
lower alkylcarbamoyl, lower alkanoyl, aroyl, aryl, aryloxy, aryl lower alkoxy,
aryl lower alkenyl, aryl lower alkynyl, lower alkenyl, lower alkynyl, lower
alkylamino, substituted lower alkylamino, lower alkanoylamino,

sulfonylamino, cycloalkyl, heterocycloalkyl, heterocyclyloxy,



hydr ogen, hal ogen, [ower alkyl, |ower al koxy, hydroxy,
hydr oxy | ower alkyl, |ower alkylthio, 35 |ower alkyl
weubdemayd43 or perfluoro | ower al kyl. 14. ConpouRd$/EP2005/011682

according to claim 11l wherein @y R6 is hydrogen WO
2006/ 05084 CT/E 5/011
accor di ng t e(f?%}’ Eﬁ?cf(i]b ﬂ%@ﬁx%o@%ﬁalkﬂ)ﬁrc one P% Hgl% Sypstituent of
R6 is hydrageformuk6. Conpounds according to claimi15
wherein the R4 o R6 whi ch is not hydrogen, is 5
hal ogen, Iomeq | ower al koxy, hydroxy, hydroxy
| oner al kyl, J)vver aI kylthio, |ower alkyl sulfonyl or
perfluoro IcmEQ a[Nklyl 17. Corrpounds according to
claim1l wherein R4, R5 and are hydrogen. 10 18.
Conmpounds according to claim 17 wherein the Rl or R2

5 Whichis nc%og%glﬁ 8%on ﬁ;ue %o%%fé}frl\g erhJ@iY@'eﬁXDbm@?-aﬁyl lower

al kyl . npoun s accor to any cl al s

17 wher e| n ROxgralkRy lewer abin kqum@dj@xvmydmﬂ@@%r@lkyl
hal ogen, i ;-HI%FOX? roxdlaf%@ h%|og@ﬁylow% éﬂ@ﬁﬁld %Werr alkylsulfinyl, lower

al koxy, I 0X ower al
hydr oxy | ov&lkylsulfbyyl peribyoee Icmreky’tuwhulczwerlaﬂﬂmpyla&rr@yu aryl alkynyl, lower
sul fonyl , kyl . 20. Conpounds
according to Xpﬁ({ihw‘&raké%ﬁh%ﬂ wherein R3 and R7
10 are each i ndependent |y hal ogen, |ower alkyl, |ower

al koxy, al )ﬁ¥a Wm@h\lﬁg?@é he 'rgémeaﬂi\f%?EMmtaln% from 1 to 2 hetero

hydroxy | o oxy, roxy lower a | ower

al kyl t hi o, atomerse@bte;ﬂlfrosmhewp ccms@’fm@éfwg@m culfgirind nitrogen;
al kyl . 21. Conpounds according to claim 17 wherein R3

and R7 are chlorine, fluorine, trifluoronmethyl, Cl-4

al kyl , Cl m%anq/m Mecgacﬁ:]no@parhdqrﬁlsbvcﬂrolgm, lovgr-agkyl, lower alkoxy,

15 glelkg)é%/’e q iR oﬁ@ﬁ@%f&@er%ﬁ%ﬂglﬁééﬁ %@%\/\’/\%te&f Zagy 195 aryt lower alkoxy;

Compounds according to claim21 wherein the RL or R2

R oh Sty SERRs ShlereBl Yl OF hydr oxy, C13

S according to any of clains 1 -
2 of the formula RlL 1-1/ R Ns H2 NNDP R

2. Compounds according to claim 1, wherein X is a group X-1 of the formula

20
R3
R4
(X-1)
R7 R6
R6
or X is a group X-2 of the formula
R®
S
9
25 R

wherein



9 wherein Rl, R2, R8, R9 and (c) are as defined in
claim1, WD 2006/050843 PCT/ EP2005/011682 -120 or the

woheoeroaesasit i cal | y acceptabl e salts thereof. 24PCT/EP2005/011682
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Compounds according to claim.237wherein RL or R2 is
hydrogen. 5.25. Conpounds accordijn L aj isting of
23 - 24 wh& &nd F’Rsarﬁﬁ&c*ﬂa@dﬁi’%”oreeg{c%ge"%%‘é@%éﬂﬁ‘e‘ﬁ?@p%ns's g ©
| ower al kyIhyd,log@ﬁ,no@éﬂ@xw,,almyﬁdwmradkyl,@v\gmyanopgyﬂowﬂr alkyl, except
hal ogen. 26. Cqonpounds accgr di t . of clainms 24 -

25 wher ei n & RDIS} ’I‘Qﬁy\ﬂﬁt}%@ﬂ“ Egh}ﬁéo)rf)a%ydr ogen, is

Cl 4 alkyl or hydroxy C1_3 alkyl. 10 27. Conpounds
according tq apy of cl.ains - 26

gr oup consipgt Rh QBB @nd .JM@ ’egaﬂ?ﬂnﬂgﬁﬂﬂ%ﬁhf%lg&eg s tﬁ@%roup

- pheny| ) - NdoRBENY oftiybifvazn) ibner dky- alibatitistes, lower alkyl, lower alkoxy,
N ot e oy Towar alkoy, Tyarny; RFE koY, naf2h! Biefakytnio,
N4, N4- Di netibybr afiryirifirid, dviep moyRultoryt, pinengsujfonylj eyano) nitfo, alkanoyl,
e-2,4-diamne trifluoroacetic acid 5

N4- Met hy| - oY Hieeh- o ‘P‘-’Vah?'h%?%Fiyhfél’l"’i?%%é’i"yé’rﬁr}ﬁ'éo""er alkynyl, lower
trifluoroacstdr), didt aHdhil, lower alkylamino, lower alkanoylamino,

N4, Nd- Di met hyl - 7-t hi oph?n- 2-¥]I - (I:]ui n‘aF%I Jée%eé %ryﬁ)'xgi am ne

trifl uor oaceifPeylaming. upiqalkyl, neterocyclyl, REterocy ’

NA- met hy| - T5faroplalficdibbmiazpliasubaiitdent cthetermula:

N4, Nd- Di et hyl - 7= 0-t ol yl'- qui nazol i ne- 2, 4-di am ne
trifluoroaceti-8fd salt, 20

7- (2, 6- D et hyll- phenyl ) - Nd- net hyl - qui nazol i ne- 2, 4-di am

i ne, —C—NH,;

7(2, 6- Di et hyl - phenyl’) - Nd, Nd4- di net hyl - qui nazol i ne- 2, 4-

di am ne, MN4-Ethyl-7-o0-tolyl-quinazoline-2,4-diam ne

trifluoroacetic acid sal i or
N, Na- D et gl SR D Hin sraun,p9nsisting §1 fyydiogen lower alkl, low
trifluoroacgtkbgy, alikosly Balet alkyl, alkoxy lower alkoxy, hydroxy lower alkyl,

N4- Propyl - 7-o-t ol yl - qui nazol. ne- 2. 4-di am ;

trifl uoroa CE}fqrexyazqygf%g)ézﬁl@xyz@loge%, ﬂ)\/\%'r Qlﬂ/fﬁﬁo, lower alkylsulfinyl, lower
N4, N4- Di pr ogiisiliianyt, peitiuomubnarzakyl reskehydyldaran, aey! alkynyl, lower
trifluoroacetic acid sal M lamino:

7- (2, 6- Di meB¥YMY! BRE IR AR Y HDui nazol i ne- 2, 4- di ani

ne trifluoroacetic acid salt,

7-(2, 6-D nmet hyl - phenyl ) - N4 -di et = QA

di amine tri 1@ g QF gﬁ%n%eg?%ﬁ%tgﬁar(gm&oq'mm%ﬁlﬂ&Trgm4T to'2 hetero
7- (2, 6- Di neblihs ghenyd frotvh@uopy lcongistimgzd lokygsrr syliudiaasnitrogen;
ine trifluoroacetic acid salt,

7- (2, 6- D net hyl - phenyl ) - N4, N4- di propyl - qui nazol i ne-2, 4

-di ami ne triftlanadagetheh inaésbnsiahtly, hydrogen, lower alkyl, lower alkoxy,

perfiuoro lower alkyl, halogen, aryl lower alkyl, aryl, or aryl lower alkoxy.

3, Compounds according to any of claims 1 - 2 of the formula
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30
N4, N4- Di et hyl - 7- (2- phenoxy- phenyl ) - qui nazol i ne- 2, 4-di

wanmwds0843- (2, 6- Di f| uor o- phenyl ) - N4, PCT/EP2005/011682

N4- di net hyl - qui nazol i ne- 2, 4- di 18 e,

7-(2-Ethyls phenyl )s- Nd- hyl -.qui I 08 -gi am ne,
B0 P e oy Thran Ch e o SaE] 78 2

5r B phadabitiosily- docbhiaBlebedits therdnfl - 1

H pyrazol - 4-yl)-qui nazol i ne- 2, 4-di am ne, 35

7-(2,6-D fluoro-phenyl)-N4-net hyl - qui nazol i ne- 2, 4-di am
i4n€Gompounds according to claim 3 wherein R*, R® and R® are each independently
rhy(gfzdg%n,aha(fohglje%r, %\A%rr] %WII, 20W’>a'zrL aﬂ;%%] %lyd%%iy,rh%%%yq&gr aAfkﬂl,' 18 alkylthio,
Towa@rdispulamy! orpeeidr) ioer ayhy| - qui nazol i ne- 2, 4- di am

ne, WO 2006/ 050843 PCT/ EP2005/011682 -121

7- (2-1sopropyl - phenyl ) - N4, Nd- di net hyl - qui nazol i ne- 2, 4-

&, PHniRundd adcdrdibdid clpireswhpreldonly R® is hydrogen.

N4- di et hyl - qui nazol i ne- 2, 4-di am ne,

7-(2-brono- phenyl ) - N\d- net hyl - qui nazol i ne- 2, 4-di am ne,
N-O¥pfthdd aedeedibid toelhifea alhisregn BS dndlbririone of R* or R® is hydrogen.
trifluoroacetic acid salt, 5

7-(2' - Brono- bi phenyl - 2-yl) - 4- net hyl - qui nazol i ne- 2, 4-di

amicdinpouds BBEIMhg To Slaiho Whetkin R§ZR51dndeR 2ard htmgene,
7- (2- Met hoxy- phenyl ) - NA- et hyl - qui nazol i ne- 2, 4- di am ne

’28.[ BBinPeurs(atcsiaihy 1 eldimmhabianyd j* guRhaaichigngt-hydeogen, is
no] et hanol ,

NeE) Py e {OMRF afky’\{?@,“@,r 9!k8>-<¥:é"tyﬁ%rﬂyﬁlmxy Ig)%qmlijy_l, d%\?’?{aa}lf}fltm?’ lower

B11y SufbrMbMeerfiudlo lower alkyl.
I\I4|-2yl\/b?hynl§'- 7“%2- phenoxy- pl}llenyl ) - qui nazol i ne- 2, 4-di am ne

2?.[ é?@ﬁb | ladcérdfitgo®ily Ry braphesy B) wisstbinawalridrRarglsath n
o] - et hanol , :
oinlerenseRib: M ogsin BAIBSSN AeveenAlsyL dRIYeT Semy Ry Iayeralifoxy. nitro,
eﬁ)}?:%&% hyd [ Ikoxy, hydroxy lower alkyl, lower alkylthio, lower alkyl sulfonyl,
2-T 2- '%J.O)% O\év,e%?d(i)cyhl %r o-)é)henyl )Yqui nazo?,i n-4-yl amn
ojncepeip@p lower alkyl.

2-[2- Am no-7-(2, 6-di fl uoro-phenyl)-quinazolin-4-ylamn

o] - et hanol, 15 . ) 3 .
21Q.2Campaignds.aeeomling toany b claims i 1 § WhareiaRornd Ra 258 63
gﬁq[jgﬁéAmiﬂéﬁgy r}e_lk()%e_nf, lower alkyl, lower alkoxy, alkoxy lower alkoxy, nitro, hydroxy,

uor o- phenyl ) - qui nazal i n-4-yl am n
- chievpopwer alkoxy, hydroxy Igwer zlky)/l, lgwer alkyithio, lowgr a?kyl s&lonyl, and

2'&@0@!6\9@%‘1!&% 3-di chl or o- phenyl ) - qui nazol i n-4-yl am n
oﬁ)- et hanol ,

2-(2- Am no-7-o-tol yl - qui nazol i n-4-yl am no) - et hanol ,

134 ZodhiR150s BB UGy cBIRPBYNerdH FITBE RY s tijdtdiaol T ne. 4-
1-(2- Am no- 7- o-t ol yl - qui nazol i n- 4-yl am no) - pr opan- 2- ol

' 12. Compounds according to claim 11 wherein the R' or R? which is not hydrogen, is Ci.4

alkyl or hydroxy C,.3 alkyl.

13. Compounds according to claim 11 wherein R* R°® and R® are each independently
hydrogen, halogen, lower alkyl, lower alkoxy, hydroxy, hydroxy lower alkyl, lower alkylthio,

lower alkyl sulfonyl or perfluoro lower alkyl.

14. Compounds according to claim 11 wherein only R® is hydrogen.
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3-(2- Am no- 7- o-tol yl - qui nazol i n-4-yl am no) - pr opan- 1- ol
2-(2- Am no-7-o-tol yl - qui nazol i n-4-yl am no) - propan- 1- ol

WO 2006/050843 PCT/EP2005/011682

N4- (2- Ami no- et hyl ) -7-o-tol yl --qudrazol i ne- 2, 4-di am ne,

[ 3- (2- Ami no- 4- net hyl am no- qui nazol i n-7-yl)-phenyl ] - net

hanol trifluoroacetic acid salt,

75( GerhpaypTdsaccoinges lateiy - pw@wm Hﬁwnﬁr@n}mneqﬁﬁ@zaeuml@ydrogen-
-2,4-diamne trifluoroacetic acid salt,

7- (3 | sopropyl - phenyl ) - N4- net hyl - qui nazol i ne-2, 4-di am

né. Donfdouod®acserdicg todlaims wherein the R* or R® which is not hydrogen, is

FaloBer BERLIRY o RBENNA WA B! AYdrofHHolR? Bhd " wer nghAE iower

uor ace i'c aci
alk{LsuBbhylron pptilenyd pweidalket hyl - qui nazol i ne- 2, 4- di ami ne
trifluoroacetic acid salt, 30
7-(2,5-D chl oro-phenyl ) - N4- met hyl - qui nazol i ne- 2, 4- d| am
it AeCompblindsrazacweirigto atyird 14 atherein RY, R° and R® are hydrogen.
7- Bi phenyl - 3-yl - Nd- et hyl - qui nazol i ne- 2, 4-di am ne
trifluoroacetic acid salt,
78( ZoBaduatis acaprgihg foydiainNIZ wieeriinl the (' oa R Iwihins-ig nat kiideegen, is

?T@Fkx\{‘é H&%&?? :gaﬁﬁy ﬁlo(rjosr’rglt Lyl - phenyl ) -qui nazolin-4-y

| am no] - et hanol

Bléarﬁl\ff%%luggs cco mg nl§/I J a@l’rjns Wewlvx)he%fh @@%%'F{’%rg- gach
Mpph@mﬂlvhadryolgemmﬂrc@ehylbwqualhwlowenelk@madqoaynqm@r alkoxy, nitro,

hxérblé}llj ace? g’%ﬁl{%}/ Sl'l}lldfdé(xy?w%' aélﬂ')lnl W%rue}lk al:t?l(())l, Iower Elkxl sulfonyl,
ahdperikiota lofveralkgaceti ¢ acid salt,

N4- Met hyl - 7- (4- met hyl sul f anyl - phenyl ) - qui nazol i ne- 2, 4-

diam ne trifluoroacetic acid salt, WO 2006/ 050843
BOT/OoRZ0546 4ddBdng tal@® of claims 15 - 17 wherein R® and R’ are each

7#%@5%?&&%@&%% yg\?varl\%lé\qu ele alk uxiypglﬁ&l(yl IOWef aIIA('o>(<jy, hitro, ﬁydroxy,

Bryréxprowen arkoRip thydhoayriover aikyh &l iafkyEhiy) pwbealkyirsutforyl,eand
tr| Iuoroaceglc acid salt,

O[ROWRT AY!4- net hyl ami no- qui nazol i n-7-yl ) - phenyl ] - a
cetam de trifluoroacetic acid salt,

%1 %)omrgorl],l%ds aggc}r(!lmg A, no- ol pazo) I%ﬁér?cf iy gr_e%%%zriﬁledf?uh ide
Ynf(u@rcﬁn@hj?le@hw allkys, axia3 alkydhiy,| § +-Blikyiuliythyl oTri -8 att@ixiy,net-3 alkoxy
ﬁuff@ﬂcf?dWﬁ&f&%ﬁ%‘ﬁ?ﬁ%ﬁ?ﬁ‘dﬂ%[ﬂ%@{% fhoxy 20d £iho¥kenyl 1 - m

et hanesul fonam de trifluoroacetic acid salt,

ngn%}&;?oﬂnfsjg lgfac?qlg e% q %ai\é{:%{jv%g%qetn tpug R1%UIF{3aW lCh is no{2 hydrogen is Cia

Qk(yﬁorﬁﬁyd%)@(gsrm{yhyl phenyl ) - Nd- et hyl - qui nazol i ne-2, 4
di"am ne, "
2-(2- Am no- 4 met hyl ami no- qui nazol i n-7-yl)-benzonitrile

,23 Co ounds according to any of claims 1 - 2 of the formula _
t hanesul fi nyl - phenyl ) - NA- et hyl - qui nazol i ne-2, 4
- d| am ne,

Rt /Rz
JC
R

wherein R', BR%, R®, R° and ® are as defined in claim 1,



7- (2- Met hanesul f onyl - phenyl ) - NA- et hyl - qui nazol i ne- 2, 4
- di am ne,

wa 260650888 hyl - phenyl ) - qui nazol i n- 4-yl am noj - pr epamP2006/011682
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trifluoroacetic acid salt -120 -

6- di
b BB el e

2-[2- Am tng 7- I(2 nmet hyl sul f anyl - phenyl ) - qui nazol i n- 4-yl
am noJ -e no :
P4 i 2esoripara e RS} Ul SIYEIRE - y1 ) b

enzonitrile,
o GOTERTHS PR S ONY' 5P han Wi Qs AR Do bakn
AndéboPaby [BwéRalky ] bavesinxyi parflughdowenallipniaadogem- 4- y

| am no] - et hanol , 20

2- (2- Am no- 4- met hyl am no- qui nazol i n-7-yl ) - N hydr oxy- be

nZBim}@*hﬁ@mds acoordlng to any of claims 24 - 25 wherein the R’ or R® which is not
no-4-ne FI nazol i n-7-yl)-phenyl]-m

ok, Froriuar oS B3 g
7-(2- Ethyl sul fanyl - phenyl ) - N4- et hyl - qui nazol i ne- 2, 4-d

'7.2""7?128%%%@@8@9 tB ﬁ@}w cjlaimxf 1rm%§1)§fele&ted rom ’fhe r%?lé? 2gnsisting of
dy- @ZTEJaiﬁneth =dhen(i-NBenaml-quineeolia-214-Higrhine 6- f

BT oy S a5 LR R hyi - qui na

Okt = lﬁmfbtl?l-af(lzﬁﬁflddrdarﬁéthwmﬁﬁj -juinaztine-2satiamine trifluoroacetic acid
N4- Vet hyl (2-pyrrolidin yl -6-trifluoronethyl - pheny

| 52liqui nazol i ne- 2, 4- di ami ne,

;\Hzmégwlﬁ t?lrobﬂeﬁ@t)mzﬁbmdkéhaééd 4-Giatrind frifiasroamdtio\dcidodadiny |
i nazol i n

[@4@% lalmew -tnpphw FaiHA -Aghernling2 4 diamine fifluosoacalig acid Sait,

eNXJrﬂ\ét yen flvqu%zolme -2,4-diamine,
((}“Nﬁlal'i)xgpqﬂ%(li 72<§jl n){)dlqgwfa%@{nle%oi 8xammey !rlfIB roaget?o acid srsn:ftt hyl

77@6@1%@{% Bhamivd-nRignyliha¥ineri4ibming, nazol i ne- 2, 4
77@26 @mmtbwrp&eaylbh'ér\\%MQHNHEWH%O“G%. H59B8MNFe- 2, 4- di am
' Nﬁ I':*’tﬁ)Hf?| &@m;ﬂm{f&@nr@cz A-dfahibe trifluoroacetic acid salt,

| Ng-LNﬂ Dwélygg;)pr &ly&ﬁplﬁézro?lln:a (:2“ 4nd1am¥ne tPP uorXagetlc%c%esF Iﬂyl qu
7Nh3=g£>§yll’fe$ Wéquﬁ-ta%mé)z plarmihd trivdorsatdnd acitisarazol i ne-

I am ne,

NN4Mﬁyn|ropyl 721 '(ogll-gwea@hp@-?rzla%w trlwllcggacetlo acid salt,
r '7(1?% Eﬂ\n%'tm%ﬁ%emem/ thﬂéﬂknﬁ@zb%é pe-darhinditaitioieacetic acid salt,

trifluoroacetic acid sa
NA-=(RiSt Digetiyi-phoay g4, Nﬂfql%yl&uméwmeyz froiaming frifgrogcglicpcid satt

szll?,%g%%égwl Hé@cﬁﬁ?%ﬁ%lﬂne&@hrﬁe 2\4@@@%&@@%&%0 acid salt,

- 2Bt Bigeti-phem Nt Nislipropyhbingrolinechbipmiph il ioagec acid salt,
NREQA-Bfn@h =AM xy-bhédyi RReERLo, 4a5drHingal t
7-(2,6-Difluoro-phenyl)-N4,N4-dimethyl-quinazoline-2,4-diamine,
7-(2-Ethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2,6-Dimethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine,
N4-Methyl-7-(1,3,5-trimethyl-1H-pyrazol-4-yl)-quinazoline-2,4-diamine,
7-(2,6-Difluoro-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2,6-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2-Isopropyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
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7-[4-chloro-2,3, 5,
6-tetrakis-(2-nethoxy-ethoxy)-phenyl]-N-net hyl - qui naz

wolkios@ms®4d- di amine trifluoroacetic acid salt, PET/EP2005/011682

7-[4-chl or 0- 2- (2- met hoxy- et hoxigl-phenyl ] - N4- et hyl - qui
?a(?gg(%rggmﬁg&pa {Rﬁl (fhmei Iqu‘ﬂ?zﬁgg%2|4ndl%m§/rie) 5-chl or o-
FHersthyl-phiepy)-NeiNg- dmtﬂthyl quinazoline-2,4-diamine,

I kayl)-3-net hyl -ben
TR ey IR ARz ey ) o T 5.
IM4 Methyi- Tﬁphelyqubmzdmeeag4 dlamlne trlfluoroacetlc acid salt,

‘ b(éﬁl%%ﬁcggpﬁe%bwl AMRR7-GHh22ARL Dy diaide, 3, - di net hyl
N4c2ethyi-Tro-tdlyhguingdoine-Aat-djainingz ol i n- 7-yl ) - N-et hyl - 3- me
?%W%ﬁ?é?gﬁ%?’gt%%?fth%8%'9?3(3“%2 ?ﬁmlm qui nazoline-2,4
2diAaniné,(2-ethy{Rdfenrpkgnd)-fuinazolin- 4-ylam|no]ethanol
:r\tglgrgué?.bﬁ‘ﬁqg%%xbﬂ&s,%tb@fwa%-ewﬂfyﬂamw):qawagamté,a.%na%qiﬁé,di am
TN4- ety R DX3-phenmiyfdheoylpaeinhzdlingBehginining - net hyI qui naz

Featn G SO BT EE S AR 1 i na

@Herenidp4-@Harenogy- pheriw)umlmom #-glanzco)estsaid,,
%zézm%lg{lfo @&ggmggoe&%nyﬂ q%a%ﬁoi g/lrémln&jle)(héﬂoﬁ\,l' di et hyl
%]pmrﬁaomzcmdmmtmwnwmqumamuihmawaminoa-émhgaL phenyl ] -e
t n

[? 'fbgrﬁzhs dﬂu%thglthlgaaodlp#a Yokt f?tha|n5>l phenyl ] -e
t%[an@hmo% 2-fluoro-phenyl)-quinazolin-4- ylammo] ethanol

& -2551] ﬁ%&n{s‘e"d%h%roﬁsﬁgnoﬁyqu% %ol}/nl A th r[ff:F]‘teWAn 9”' nazol i n
E{%mﬁmmbh@w?qmdzgw% -yiantino)fdtamrahet hyl - phenyl ] - Nd- m

- nazol i ne- 2, 4-di ani . . S
Bt o SR Reay o S bgs e o T Bheny 1 1 - -
nehAningUi-6aa gk duirexzalid-4 diamnihalepropari-loljor oacet i ¢ aci d,
R e R e R R
2-(22AthroanbnelyldguimiZolih- am:]amml)bpmmhon 7-yl)-3-trifluo
p et

['\g‘{r?zzﬂéfﬂo %ﬁ@/k@t B’FQHLP%O 'H%Fna?afni”}? 7-yl) - phenyl ] - phe

f[(S'J Zmlrh‘@nﬁﬁ@hylammo -quinazolin-7-yl)-phenyl]-methanol tnfluoroace’uc acid salt,

I Arpz meﬁoxy pﬂZnﬂ)ﬁ?\m -me flmj;}l gaﬁwglzcl)lme 2, X d?a ine Pr?(luéroace’uo acid
c7e fapy

&alt2- di f1 uor omet hoxy- phenyl ) - N4- et hyl - qui nazol i ne-2, 4
di am ne,

2- (2-am no- 4- net hyl o . L
Jﬁ{sﬁléo?{GPHdif@P)(’ ﬁ N% @FEN@QWHE}(" eok é%%}'pi]’]e rgrlfbl(groace’uo acid salt,
@Dﬂc‘rﬂﬂro%ﬁérﬁ}ﬁ)ﬂﬂﬂl&net%@ -quinazoline-2,4-diamine trifluoroacstic acid salt,
r70 @hlgroa%\?(gf&ﬁ n@{qﬁgﬂwpgzoohﬁg |2rha lgm%n% tﬁfll}/orgace’uc a0|fd|s%

27‘ %%ﬁﬁ@pﬁeﬁ@ﬂ}—h&h@ﬁhﬁ@u%t@ﬁécﬂ A-diafiné Jrifidoroacetic acid salt,
i met hyl - benzenerulfo

2 ?@haml o NhBeiy gl a%gr%a%mlrﬁ lyargagstin 28deal f o
NAd, 8l®ichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt,

2-[2-Amino-7-(2-trifluoromethyl-phenyl)-quinazolin-4-ylamino]-ethanol,
N4-Methyl-7-(2-methylsulfanyl-phenyl)-quinazoline-2,4-diamine,
7-Biphenyl-2-yl-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
N4-Methyl-7-(8-methylsulfanyl-phenyl)-quinazoline-2,4-diamine trifluoroacetic acid salt,
N4-Methyl-7-(4-methylsulfanyl-phenyl)-quinazoline-2,4-diamine trifluoroacetic acid salt,



3-[2-(2- Ami no- 4- net hyl am no- qui nazolin-7-yl)-3-trifluo
r omet hyl - phenoxy] - pr opane- 1, 2-di ol ,

WG-2p@/5@48kt hoxy- et hoxy) - 6-tri fl uor omet hyl - phe RETIEPNGSAT1682
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et hyl - qui nazol i ne- 2 4-di am ne, 1225

@%@Lé)éﬁék?@?%—lﬁ e i &atquoﬂﬁé B ¥z ARG ORRY b N,
(zzem‘mbmmémhhw quinazligdi-yipkezonitrie yrfluotnasg imeeid salb

N_ E?’eﬁzl‘@/"ln'nﬁ’ A(-@emal%n%qwg?ﬁohp I%Bhena/l nagze% mlde t}lﬂuPsoac%thc acid salt,
ée(a&ﬁﬂuhémamhgamlmwﬂ@ﬁmw%merﬁaﬁeEV@o5/ 011682 -

7 <{365 Pinysry-isexazel vl Byl stinRZ NG 2 a0 et hy! -
NP2 Agino24-fhethyRimine-quindzdli- 12) ﬁhmyﬂsnhtylanegsylfonamlde trlfluoroacetlc
3] di oxol an- 4- ynet hoxy) - 6- f | uor o- phenyl | - NA- et hy!|
3&[9 §8zol i ne- 2, 4- di ami ne hydrochl ori de salt,

37;] iﬁEthglsalmnyppwenygthﬂnamyn@uuqaudnamm diaring tyifl@rbacaticgcid salt,
p enoxy

2= {4oklporo p%%h%ﬁﬁyﬂpmyﬁﬂjameﬂa" -uirazdiBpiait Jia rrme 5-f | uor o-
@h@nﬁ?ﬁh}ﬁo &H@ﬂﬂ@mmo&uiﬂéi%] ylmbeﬁzor(tﬂlehyd roxy- et hyl am

e Vintbengrutiahosen a4 mbithiairatuine 2 demian «
N‘ (%M[e%aﬁ@édl@nﬂ p(h%nwdmoxythgzltqwrheamﬂmaz Aefliamiaeol i n- 7-yl
s2a ?rrrllqtby! phen{/\?&&xﬁg%horhaﬂ]ammo Hopfaln I(%lafﬁj%%a%eﬂg Egd salt,

2t {2 AMAIR (246 aRhtyd-pRé M- qliihaxa kol iyiariiny}-jropem2ail tiflaciodcetic acid
trifluoroacetic acid salt,

ZﬁadtN4 nmet hyl - 2, 4- di am no- qui nazol i n-7-yl ) - benzam de,

Aﬁ\mam(zdcniéﬂ{y&mifawlipﬁem - addolin-4Adathinopethandlc aci d

est er
&Xmlrw -62-Byarerr e RBIRY 1IN AR (VY PRAZINEERY | - qui naz
Oi Eﬂﬁgﬁ'\bclﬁs—‘é% ﬁ%tﬁh@lg?ulfon%/l phenyl) ~quinazolin-4-ylamino]-ethanol,
uor one
MR e R e T
'(;‘égﬂhwd lenét ylamhasqmr@zammf)nhawbiy berzmaddihe ne- 2, 4-
e

mne trifluoroacetic aci

2N 2-(riiiee-4- m%hﬂ%mm%aﬁe\‘méé’brﬁhﬁ?nﬁl -eghageRWione M,
Z?'é% Eﬁ%]éﬁlfﬁﬂl%én;ﬁﬁﬁl@fme’chw quinazoline-2,4-diamine,

| am no-qui I
7 nazoolllneZAlydlng met hyl - ben

za(%Emﬁr@sulfqer RIEN N B A2 ne,
@g%ﬁ%t\ﬂ??fbl&ﬁmﬁ tY/i Jb‘fﬁroﬂy bﬁéﬂyl]dﬂ@mb‘tfw'l qbiRerling-2yetiaeine,

uoroaceftic acid

77( (&-Fiuoto-Braygelidin:d é{l-ﬁb&l}y_l Mﬁ%tgylmln%@l 12 ag,WQ%Frllegroace’uc
fram ne,
I idg‘dq%gﬁﬂrz]?g 7wrzp113ﬁ;12§)//llrﬁsj’§?lllﬂagrgg{$myl Efrwér]:)}l)uq%rlr?a%ﬁn £4 cF am%e
ZNQ%%WS ﬁw@uf%rﬁn -BRERrSHEthADHenpia Ovbolingiadzinine,
[2- (2 amino-4- methylamlno qumazohn -7-yl)-8-methyl-phenyl]-methanol,
7-(2-Ethylsulfanyl-6-triftuoromethyl-phenyl)-N4- methyl-quinazoline-2,4-diamine,
7—(2-ChIoro-6-methy|-phenyl)—N4-methyl-quinazoline—2,4-diamine,
7—(2,6-Dichloro-phenyl)—N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(3,5-difluoro-2-pyrrolidin-1 -yl-phenyl)-N4-methyi-quinazoline-2,4-diamine,
7—[2-(2-me’thoxy-ethoxy)-phenyl]-N4-methy|-quinazoline~2,4-diamine,
N4-methyl-7-[2-(2,2,6,6-tetramethyl-piperidin-4-y|oxy)-phenyl]-quinazoline-2,4-diamine
trifluoroacetic acid sait,
N4-Methyl-7-(2,4,6-trifluoro-phenyl)-quinazoline-2,4-diamine trifluoroacetic acid salt,
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7- (2, 6-Bi s-net hyl sul fanyl - phenyl ) - N4- ne - qui [
e-2,4-diam ne, and 25 P o thyl-quinazolin
wo20@/0Memanesul fonyl -6-trifluorometh
; : _ yl - pheny| PERER2008/011682
hyl - qui nazol i ne- 2, 4-di am ne,- 128 t he pﬁar m);c)e:uti cally

[@ﬁ&%@kﬁ%[iﬁ%ﬂ%—?@%ﬁﬁ%& fotn B8 AR RO RERA i ginb erfuoroaceti
a‘éﬁﬁ&lltSt' ng of | ° 9romp
7 hlor ggt ht)éltralPQ ?é] %elho%—e%&Wﬂ)héﬂHll ez Rkinyeq@ndzdithe4-
HeC 8-
d}h;ﬂi}«{etthm]oﬂade’acbbldfslatg,ogo:ret hi:ll phenyl ) - qui nazol i ne-2, 4
77L4c<zhl@°r§r’ B T S Loy e e 40"‘?“'5‘?%
%2 - Arh(rd-BrriRitigeirhivib-gpinenylin)Z-ygt5-chioro-phenyll- plpendln 4-ol,
2?“(% E}ng‘-e‘%frf%ﬁt%g%ﬁ?@hhge lﬁﬁ@? ?ar]%tﬂﬁl bnegizgrlnljdr?e 2, 4-di am
éL?z Sirdd- Wé@lﬁ\ﬁ@ﬁinc cﬁxﬁadolsa‘f—yl,) S%N-trlmethyl -benzamide,
af‘\'r?‘:f?‘f]'umnéﬁ‘t'&%’a{% uﬁ@%&hn 7 W oY yirfsthawakadge2, 4- di am
Z (é%n?%&lnr%?ﬁ;gmlnb -hazelirhyy Qe metal-penzamigei ne,
Filhrehlope ey FEBM 3 eAS BIab Rt s S nge e 21 5 @
& @fiﬂdé9?ﬁtﬁﬁ@ﬂ%éthwmbw4memahwlma?@lllze -2Addiaminge,
MT -@ﬂ}gxyﬁet?lﬂu&g&egwf Hlier?yl N4 h@/}/!qunﬂazohne 2 4-diamine trifluoroacetic
ZC,Q%ahsopropyl phenyl ) - Nd- net hyl - qui nazol i ne- 2, 4- di am
; (?ﬁ?Wrﬁjﬁ'ﬁH%rﬁme}hyhﬁh% DRV MgtV 9y r7ine 2.4 igmine trifluoroacetic
sa
; i@m’%{)%,rrl?we’my amlngl qumayoh?\ 7-y1) nﬁtmweﬁh%b%ﬂyl'ﬂéﬁzgml@'ed'

Qﬁ‘/ﬂﬁnz A(Re@l Ryt b disalinThertenyiretheazot. n- 4- yl ani

no et hanol
M2M8tﬁlrmlﬁ074 WEWMWS*“'B‘I‘F@HR}V;V' q‘fp erpglg harrlmgl 2, 4- di ani ne
Z- -ﬂu}gro -4,6- dlmethoxy -phenyl)- N4 methyl-quinazoline-2,4- dlamlne

ol E2e(t2|-raﬁ’rbpxy-et$\oxy) 4dt|rnElrEct)rQ thelpp%]élnlyh I\%Jlln%ﬁ‘@%ulﬂazd&lxé @rﬂ Hiamine,

2
o7]'- etLﬁS’??% ﬁQ‘ne?th&?y @(ﬂ%ﬂdﬁg—@%@g&ﬁ%éwﬂmmmzmw aquinazpliger2pf-diamine

Ituﬁﬂwomﬁ@PF qui nazol i n- 4-yl am no] - et hanol ,
?E% @fﬂu n@m&rﬂnénqhwqumumamw eMdmeammbproevlmv@amlde

or o- 6-"met hoxy- phenyl
-2r(8- ﬁ?aaroinprﬁem@trwa@m\%gumaz in- yl\$43_r{ref uo¥omethyl phenylamino]-ethanol,
2[2((% - ATh 9= s Ry b RinG-q it ZBRZ o) iphenyll-pemb)nepiaooag; 1- ol
1 I t

L 82 lzz Amumm44n¢fﬁy aginaraunszain- D aheRYy2SA8 ™S eny | 1 - et

7?‘?% dﬁMb t‘?%&gadh%hylma%@lh)ﬂajutnaz&%e -2 4-diamine,
or o- met h3§ I 2.4- %

t 2+ (kangalcr@pihylag@nqquggqqolm -yl)- phenyl ]-piper Iﬁa'fnypﬁ‘lethanone
2-[2-(2-amino-4-methylamino- -quinazolin-7-yl)-3 3-trifluoromethyl-phenoxyl-ethanol,
2—(2-aAmino-4-methylamino-quinazolin-7-y|)—N,N-dimethyl-benzenesulfonamide,
2-(2-amino—4-me’thylamino-quinazolin-7-yl)-benzenesulfonamide,
3-[2-(2-Amino-4-methylamino- -quinazolin-7-y)-3-trifluoromethyl- phenoxy]-propane-1 2-diol,
7-[2-(2- Methoxy-ethoxy) 6-trifluoromethyl-phenyl}-N4-methyl-quinazoline-2,4- diamine,

7-[5-fluoro-4-methoxy-3-(2- -methoxy-ethoxy)-phenyl]-N4-methyl- -quinazoline-2,4-diamine,
-(2-Ammo-4-methylam|no-qulnazolm -7-yl)-benzenesulfonamide,

N-methyl-2-(2—amino—4-methylamino-quinazolin-7-yl)-benzenesulfonamide,
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7-(2,5-D chl oro- phenyl ) - Nd- net hyl - qui nazol i ne- 2, 4- di am
ine trifluoroacetic acid salt,

wW@-2065/0308dB chl or o- phenyl ) - Nd- net hyl - qui nazol i nePETAPHI08/011682

ine trifluoroacetic acid salt-124-

2r-[|ﬁ%% r%’§f6 GQ%%X&,%A, Aok HRABE-RMLm PRGN lina Bk 32251 i, Y
NAI2NBZhgimethyl-bL SdiokglrsdhimeyoxpHfiyary-phemAlbi¢metyl-zuinazoline-2,4-

gi%ﬂihﬁ‘ﬁxdro%glon eiﬂt met hyl - qui nazol i ne- 2, 4-di am ne

| G RHPwonvedanbbylauing- @amazolm F-y)58- ﬁmrﬁmmn%'dﬁgapane-1 2-diol,

@r-'f?g@ ﬁg‘ha%% W tafiNd- %unﬁ%ﬁlwy ﬂ@oro eno>8/ J-ethanol,

-| soxa YL] nazol I'ne- 2
24 2cArainprie(2- hydroxy-ethylamlno qumazolm 7-yl] -3,N,N- tnmethyl -benzamide

?rJ u%r(ﬂogﬁg 9sid <Akt hy! - phenyl) - N4- net hyl - qui nazol i ne- 2, 4
9_\1-(&2A@nﬁnm—%é%ydﬂgxyaethyi@mwv-qamemlm Trylyrphertylirethanedulfenamide

:}r-lf@-r?\%teh%ﬁ%g&??’i nyl - phenyl ) - Nd- net hyl - qui nazol i ne-2, 4
2diRabring; 4-methylamino-quinazolin-7-yl)-benzoic acid trifluoroacetic acid salt,

B0 HBDPETSH AOYLRDSIN Y B RN - Ui nazol  ne- 2, 4

z([Zzarminp#emthmnﬂm-wnmlin&@)-bmmﬂcjd mpethybesiél, n- 4- y|

2RI R A oty S SRR P B -

|7a(ﬁlﬁalm‘§=ttea‘tu®mmdethyl phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid
- ﬁZ- Am no- 4- nmet hyl am no- qui nazol i n-7-yl ) - N-hydr oxy- be

nzam di ne, 30
IN4-2eth@- AR et -Betithypleriviyaxuinazobee? v rdiatnin b Yrifploeragklic avid salt,

2P BB By 7 et o5 aR et st
i2a(@tAreino-4-methylamino- qumazolm -7-yl)-8-methyl-benzoic acid,

gzl gﬁar‘ﬁ A&afﬁq Wa%‘%!a qB a0 J?—W ZnVFro}fdlnq-yl P ér%lllf methahé‘]

Trif] L@Fc(ad;eﬁeamylsalpl perazin-1-yl)-6-fluoro-phenyl]-N-net

P e Z- S Pona - Retw - ainarstive Re-HRTIG: - qui naz

@H 2+’Panlaoll?—(Ql-raeﬂmleulfamyf-diwluoanm‘thyd ph8|5yl)aqw|da23ﬁht4 ylammo] -ethanol,

%Z%ﬁ §27oE é]é éx%tﬁﬁ?%%f‘ﬂ&%%l b iRl QE iyl REnY

IN4(216eBisyrhetyl6@tamgk shangiHN4angihy Badina olines £ @ratamire; afeny|

é@%@%ﬁéﬁ%ﬁqﬁ@%mﬁdo}‘%%w phenygg\m mthﬁ -quinazoline-2,4-diamine,

kRd (i pmrmacdutivathydcepiable- lts tetedii n- 7- yl ) - 3- met hyl - ph

enyl ] - net hanol ,

7-(2-Ethyl sul fanyl -6-trifl uoronethyl - phenyl) - N4- et hyl
2quiCvarRiuhde adsoldidy &nanyeof claims 1 - 27 selected from the group consisting of

;o(%éﬁ‘%hﬂ‘@%y?phennﬁt AL ?agmgzollnergﬂ Q%mn%u' nazoline-2, 4
Re-4i ety Or ¢hirpiuoropieamy-phedyh- mmﬂmwmw ahne- 2, 4- di am

| e tri etl C.ac alt
(@e@ﬂjﬁgotaly IRR7ACLRS - %g ‘%@mﬁ'&zol i n-7-yl)-3-nethyl
7hers- Dl&mﬂﬁiﬁaphenyl -N4-methyl- qumazollne -2,4-diamine,

%gé%—lq%@n é’iﬁ‘@p{ég% Igzgldlmetr%flqu%zagol%n% 274 >(/:herlne ’
7-(2,6-Dimethyl-phenyl)-N4-ethyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4-propyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2-Ethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2,6-Dimethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine,
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2-(2-am no- 4- net hyl am no- qui nazol i n-7-yl ) -3, N-di net hyl
- benzam de,

wa-20@/0a08480- 4- net hyl am no- qui nazol i n- 7-yl ) - N- ePOYIEP2005/011682
-125 -

- 3- net hyl - benzami de,

7 (226-‘L’iifh%pﬁeﬁyl Lj4- H@wrcau.haionﬁewbn)anw{’e met hyl - qui naz

alin mnetrl l'uoroacetic 10 acid salt,
27 (226 E&‘ﬁ‘”&‘ﬂfod?hﬁﬁl"hWé‘ﬁ?’fhﬂ -y ngealiect felamipe,) - N,
2%bbbb'pyl¢’pH§?1§1l'?—N4 rﬁ@ﬂﬂ?ﬁdﬂn‘i’&ohne 2,4~ dlamlne

met hyl am no- qui nazol i n-7-yl ) -phenyl]-e
t7h AlyeEo-phenyl)-N4-methyi-quinazoline-2,4-diamine,

Zfiz?-séan&'mdm@nﬂ =00 - Yh AR PR AN ZOL aindiny ! ) - Phenyl ] - e

z2 k“@“'a?ﬂr{a eibviatRyYRhengd)-gunazesiid-viaminglethaioht di m
QJJA'GMet Ré%ﬁhoﬁﬁﬁ}@'ﬁ QBinaidling-2,4- d‘amm

E@@% -am no m no- qui Nazo [)-3-trifluo
%5 rmﬂo 7p§?e@r9|ngﬁﬂ13ﬁ@%e@ylhgm@qizolm 4-ylamino]-ethanol,
'[229‘2(%2?16‘;7;%] %dﬁﬁbWbﬁéﬂyﬂ%uﬂHzHW@|y|a'ﬁ1n?o]yétﬁar%menyl ]1-phe
72\/[@26’6|npr7u@’f84?é@ -RBs ) phérazolin-tyylareinelyethepdlnazol i ne- 2, 4
'2d42aﬂﬂn|’h% 7-o-tolyl- qumazolm -4- r¥Iammo) -ethanal,

am no- 4- nazol 1 n-7-yl)-3-nmethyl -ph

ny?g’Tlugprﬁgmemqafy-phymylwemmﬁ-gumazohne 4-diamine,
%JZZA&%baﬂbft‘(gylgquFFz rL@ma{Frﬂ %Breﬁap - 7-yi)-3-trifluo

r onet hyl n
(> AgheAR- ﬁzﬁnethw@mrmprcwﬁa«z@hrqmyha:behylhmmrwnpummrdamc lagid salt,

|7 @Qﬁlﬂ@%%nfy@mﬁl%gﬁ% quinazoline-2,4-diamipe tilfguoboace ic acid salf,

am no- 4-fret h 0- qul nazol 1'n nesul
,7 iqgRichloro-phenyl)- N4 -methyl-quinazoline-2,4-diamine trifluoroacetic acid salt,

?’;)(Eg ﬁ%ﬁl@% Eﬁ%rf}ﬂ @4 mélt@)"‘gﬂlﬂagd‘f QQ 320Lib Rirfs Yihdoraaddi doliPsalt
F?W@Wﬁ@l’fdﬂ%@mh’iblxk/r)he@ybﬂuﬁﬂlaa@meﬁwlahWO Jettempl, ] - N4- m

. ?ﬁbmwg@%ﬁﬁ%ymp wﬁ‘ﬁ%azzgf'”e 2% ?Trﬁenzenesulfo

lery|-22%5Niemethyyduinazoline-2,4-diamine trifluoroacetic acid salt,
gﬁgﬁy@"‘lﬁﬂeﬁyﬁﬁﬁm&ﬂﬁ%{&ﬁn G4z ohiBrydey! ) - benzenesul f

7:(B&-Pimesind-ispxazoHydr Nynattytoxiypzginerd HieNdreret hy| - qui

?3([3?1%&85'@3”%%&%{%??: ’T‘é‘“& lnazo ng; ?’rre(% WBW) 6-fl uoro
2dBeAyinp-4Anmeiglamjno- wnmm-myh)eb@zémtrdb am ne

Zy?i\@ %Qéﬁgsuﬁﬂylﬁehylh Nl4anr}1etrq}5] unbﬁ%g%q gﬁd}armn? 3-fl uoro-
Eﬁéﬁdﬁibqnqsutbgmhehénya NM4-olethyl-g0inazoline-2,4-diamine,

- di_am no- nazol n 7-
B D e AR BB Ao BB %
A2 Ayhinegt( émethar)esulfonyl-phenyl) quinazolin- 4 -ylamino]-ethanol,
%T'(Ié%'er{iib&’f'-%grﬁlétg%gﬁ'g{c}-d{%eg%ﬁrg-gyyll):l@-%?g%lx\}-f)’e\ﬁz_amldmgl qui naz
iR [@ZZMHQ~4tmeﬂ1ylamr@ﬁmnhgdoh@-ﬁqnh)yﬁﬁenwmdﬁwbuIﬂﬂﬂaﬁﬁd@| i

{

RIZZ %’tﬁ’&h&{lﬁ%;@eb‘% ﬁ‘lw%ﬁﬂl%ﬁ ng%?)@gréﬁ) ar?&'f‘?razol i ne-2, 4-
@i( %fﬁtmesulfdﬁyupfn@abém -methyi-guisadoline-2,4-diamine,
LRSI M  orpbep - Wemeb kaerp e fiamine,
e42-Etyoro-6-pyrrolidin-1-yl-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic
acid salt,
N4-Methyl-7-(2-pyrrolidin-1-yl-6-trifluoromethyl-phenyl)-quinazoline-2,4-diamine,
N4-methyl-7-(2-methylsulfanyl-6-trifluoromethyl-phenyl)-quinazoline-2,4-diamine,
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2-[2- Am no- 7- (2- net hyl sul fanyl - 6-tri fl uor onet hyl - pheny
[ ) -qui nazol i n-4-yl am no] - et hanol, WO 2006/ 050843

wOCTlsER®a05/ 011682 - 127 PCT/EP2005/011682

2-[2-Am no-7-(2, 6- bi s- et hyl suiZ@anyl - phenyl ) - qui nazol i

lin-7-y1)-3-methyl-phenyl]-methanol,
f‘%&%ﬂg Eﬂlet i}ﬁ glﬁz? n i]gr)] meNX g enK i uelmrs)azol in
6— 2 Eth;dlsalfanyb(;‘)—tréhldromethyl phenyl) N4 methyl qumazohne -2,4-diamine,

fzz'a"*{g SR DO O ikl anasSingY) 2 BMG,) -  - et

urnazo har maceuti cal Ial
QC(Q@Da:tbllceo-sphbmsd;) theémﬂ qu@ag@me;ﬁ @d@@@@%trﬁlg@rogﬁ@tlc acid salt,

@’%gﬁ’{w%) Apgeﬁ&laﬁ"ﬁﬁ@ ?fbhﬂ@cﬁfg'n%ﬁh Ig)eﬁ?%ﬁgﬁfe claims 1

ng a co ormula (11)
Rl(’zkamlnommemylarmmo quﬂﬁamﬂngr-yll -BIN,N-tripeifiytpergaésiipound

5 B o Blin RO R By RELREfla ) 0
Q- @-arginb- 4-rr@81yIaMnm+qmaazcﬂlad yij- élebtbx) Sampihykleerzamide,
RPN A e SR RSP S £ PRSI hEroncor
2iichsatt, a phar maceutically acceptable carrier and/or
S K50 R RARSEI A BBl .-
CGojpp@uhrdimoat: peihylangnde-quiaazoliof7- xd) alnenyl Jetharp®ef or use as
ey PR s e YR e BB Bl M RE TP T o 1y
PI2-dmBo-fhiettiiapniso-qGihazainiey 6 (N-tiorethythél-propyldysmaainige,
o0 RO SRR o BB R Bh Bgp ol
tihepapens-4anahgamnopyubzpliaziyi)hef]-pherat- nmtﬂan@ﬁe
PR S SRRy RS 2l ng, o vooe
dpabeinsse- 4dhabﬁhmmormi;mzem -diyhehmethyl-pmgrei] rémkriginit-ysmethanone,
2-[2-(2-amino-4-methylamino-quinazolin-7-yf)-3-trifluoromethyl-phenoxy]-ethanol,
2-(2-aAmino-4-methylamino-quinazolin-7-yl)-N,N-dimethyl-benzenesulfonamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzenesulfonamide,
3-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-3-trifluoromethyl-phenoxyl-propane-1,2-diol,
7-[2-(2-Methoxy-ethoxy)-6-trifluoromethyl-phenyl]-N4-methyl-quinazoline-2,4-diamine,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzenesulfonamide,
N-methyl-2-(2-amino-4-methylamino-quinazolin-7-yl)-benzenesulfonamide,
7-[6-fluoro-2-(2-hydroxy-ethoxy)-phenyl]-N4-methyl-quinazoline -2,4-diamine,
7-[2-(2,2-dimethyl-[1,3]dioxolan-4-yimethoxy)-6-fluoro-phenyl]-N4-methyl-quinazoline-2,4-
diamine hydrochloride salt,
3-[2-(2-amino-4-methylamino-quinazolin-7-y1)-3-fluoro-phenoxyl-propane-1,2-diol,
2-(N4-methyl-2,4-diamino-quinazolin-7-yl)-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzoic acid methyl ester,
7-(2-fluoro-6-trifluoromethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2,6-bis-trifluoromethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid
salt,
N4-methyl-7-(2-methyl-6-nitro-phenyl)-quinazoline-2,4-diamine trifluoroacetic acid salt,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzoic acid methyl ester,
2-[2-Amino-7-(2-methylsulfanyl-6-trifluoromethyl-phenyl)-quinazolin-4-ylamino]-ethanol,
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tolerance, inpaired insulin sensitivity or obesity,
whi ch net hod conprises adm ni stering a conpound

weacowrodisag to any of clains 1 - 28 to a human BeTmg2m5/011682

animal . 35. The use of conpount’’ according to any of

2L ARINS- 7‘-(22@bF‘sQﬁethJﬂ&Jlfatﬁl?ltp?}%%Jqﬁln@E@“rPJI -ylagfino]-ethanol,

prop hél actic treatnent of di seases wh are rmdul at’ed

Hy(ZFﬁr isimethyishlfasyteiany) -6t} aogzeine-2,4-diamine, and
PGB Iﬁ%@ﬂéél.@%ﬂrﬁ%zmﬂuo}fgﬁe@@l pﬁré}@' %ﬂgﬁé’thﬁl%@% -2,4-diamine,

according to any of clains - e therapeutic

ahd /e Ph?fm%ﬁ%o&&}f pecepiabla ??étﬁttheéfﬁo“t ype 1 di abetes,

type 2 di abetes, diabetes rel ated di seases, |npa|red
ucose tolerance inmpaired insulin sensitivity or

%gesﬁ ppcessTior thedrepssation of SRRSO acsert EyeT alRymef - 28,

GG reachfy beorbAEn@oeBAnARAN Of S medi canents for

the therapeutic and/ or prophyl actlc treat ment of

di seases which are nodulated by PTP-1 B inhibitors.

38. The use of conpoungs accgssding to any of clains 1

- 28 for the preparat?ﬁﬁ\¢f/gﬁedlcanents for the

t herapeutic and/or prophyljactic treatment of type 1

di abetes, type 2 dlabe.- lraketes rel ated di seases,

i npai red gl ucose tolerang red insulin 10

ention as
sensitivity or obeshém ér “S

her ei nbef ore defi ne

with a compound (HO).B-X,
wherein R, R? and X are as defined in any of claims 1 - 28.

30. Compounds according to any of claims 1 - 28, when manufactured by a process
according to claim 29.

31. Pharmaceutical compositions comprising a compound according to any of claims 1 -
28 and a pharmaceutically acceptable carrier and/or adjuvant.

32. Compounds according to any of claims 1 - 28 for use as therapeutic active
substances.

33. Compounds according to any of claims 1 - 28 for use as therapeutic active
substances for the treatment and/or prophylaxis of diseases which are modulated by
PTP-1B inhibitors.

34. A method for the therapeutic and/or prophylactic treatment of diseases which are
modulated by PTP-1B inhibitors, particularly for the therapeutic and/or prophylactic
treatment of diseases which are associated with high blood glucose concentration,
particularly type 1 diabetes, type 2 diabetes, diabetes related diseases, impaired glucose
tolerance, impaired insulin sensitivity or obesity, which method comprises administeting a
compound according to any of claims 1 - 28 to a human being or animal.

35. The use of compounds according to any of claims 1 - 28 for the therapeutic and/or
prophylactic treatment of diseases which are modulated by PTP-1B inhibitors.
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36. The use of compounds according to any of claims 1 - 28 for the therapeutic and/or
prophylactic treatment of type 1 diabetes, type 2 diabetes, diabetes related diseases,
impaired glucose tolerance, impaired insulin sensitivity or obesity.

37. The use of compounds according to any of claims 1 - 28 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of diseases which are
modulated by PTP-1B inhibitors.

38. The use of compounds according to any of claims 1 - 28 for the preparation of
medicaments for the therapeutic and/or prophylactic treatment of type 1 diabetes, type 2
diabetes, diabetes related diseases, impaired glucose tolerance, impaired insulin
sensitivity or obesity.

39. The invention as hereinbefore defined.



