1 AMINOQUINAZOLINES COMPOUNDS The present disclosure is
concerned with aminoquinazoline derivatives of formula (I) R1 ~N/R2 N
H2N N X (I) 5wherein X is a group X-1 of the formula: R3 R4 (X-1) R7
R5 R6 or X is a group X-2 of the formular 10 R8 (X-2) R9 wherein R’
and R2 are each independently selected from the group consisting of
hydrogen, lower 15 alkyl, alkoxy lower alkyl, and hydroxy lower alkyl,
except that R' and RETWZEVABLHOtRBE RYPHREEErE R3, R, R6 and Rl are
each independently selected from the group consisting of hydrogen,
lower alkyl, substituted lower alkyl, lower alkoxy, substituted lower alkoxy,
hydrexybradchelngassdave eatisgliid, uoiveratogsntinyindoteeratives of formula (1)
alkylsulfonyl, aminosulfonyl, cyano, nitro, carbamoyl, lower
alkylcarbamoyl, lower alka yI aro;é ,aryl, aryloxy, aryl lower alkoxy, aryl

lower alkenyl, aryl loweral nyNaW

r alkenyl, lower alkynyl, lower

alkylamino, CS / 12.9.05 WO 2006/050843 PCT/EP2005/011682 -2

substituted lower alkylaminop
cycloalkyl, /m P

10

15

20

oylamino, sulfonylamino,

HNT N

wherein X is a group X-1 of the formula:

R2
R4

(X-1)
R RS
R6

or X is a group X-2 of the formula:

) R®
&
<]

R

wherein

R'and R? are each independently selected from the group consisting of hydrogen, lower
alkyl, alkoxy lower aikyl, and hydroxy iower aikyl, except that R' and R® may not both be
hydrogen;

R, RY, R® and R7 are each independently selected from the group consisting of hydrogen,
lower alkyl, substituted lower alkjl, lower alkoxy, substifuted lower alkoxy, hydroxy,
halogen, lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyt, aminosuifonyl, cyano, nitrg,
carbamoyl, lower alkylcarbamoyi, lower alkanoyl, aroyl, aryl, aryloxy, ary! lower alkoxy,
aryl lower alkenyl, aryl lower altkynyl, lower alkenyl, lower alkynyl, lower alkylamino,

C8/129.08
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heterocycloalkyl, heterocyclyloxy, heterocyclylcarbonyl, carboxyl, lower
alkoxy carbonyl, and a substituent of the formula: N-OH -C-NH2 5 R5 is

waoelesteshfrom the group consisting of hydrogen, lower alkyl, lawaratkeosys11682
alkoxy lower alkyl, alkoxy lower alkoxy, hyzlroxy lower alkyl, hydroxy,

hydramyalomndaingemitensaluithinyewaialkyiemiinngiaw clogliy,

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

B e ey et p—)
hetereadratitiening tentaiminlg:from 1 to 2 hetero atoms selected from the
groug\eansisting of oxygen, sulfur and nitrogen; R8 and R9 are each
indepﬁndently hydrogen, lower alkyl, lower alkoxy, perfluoro lower 15
alkyl,dhalqggn, aryl lower alkyl, aryl, or aryl lower alkoxy; or the

pharmaceuti&ally acceptable salt thereof. Protein tyrosine phosphatases
(PTPases) are key enzymes in processes that regulate cell 20 growth

g differenti &%ﬁ The inhibition of these enzymes can play a role in the
EbGRBHS FRTIETE QIGHRIRSG SRR YR e RyYEsHEY. lower alkoy, alkoxy

pRosplabelatloneprospkor) aior piayse el ATEL S SRRIGAUS, halogen,
e s a prototypical member

o e A B L A S L ARG Her oy

oW hatyrreiRwFRiRE YRGS AR TRAaBiNea negative 25

regulator of the insulin signaling pathway, suggesting that inhibitors of this

epzyme may bgm%er}eg iaJ( in the tr%atment of diabetes. PTPase inhibitors

are recognized s potentiar tRer3Pattd A SRNATIE Faaitenhgiero atoms selected

drapetes oBue eogsiviowllet etyalen36E)iG2andMigeant Opinion in Drug

Discovery and 30 Development, 2000; or Zhang, Zhong-Yin, 5:416-23,

ﬁrre t Qpinion in Chemical Biology, 2001. The utility of PTPase
i iBﬂ%E Kb B SaR S resh dupialy diewes st serlugro lower

refdidynalipies anytlodieggifot, exanplerExpent pirinvestig Drugs
12(2):223-33, Feb. 2003. 35 Inhibitors of PTP-1 B have utility in controlling

or treating Type 1 and Type 2 diabetes, in
or the pharmaceutically acceptable salt thereof.

Protein tyrosine phosphatases (PTPases) are key enzymes in processes that regulaie cell
growth and differentiation. The inhibition of these enzymes can play a role in the
modulation of multiple signaling pathways in which tyrosine phosphorylation
dephosphoryiation plays a role. PTP1B is a particular protein tyrosine phosphatase that is
often used as a prototypical member of that class of enzymes. Kennedy st 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 arficles, 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 thereo.
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improving glucose tolerance, and in improving insulin sensitivity in patients
in need thereof. WO 2006/050843 PCT/EP2005/011682 -3 The present
WO aeoensesaomprises aminoquinazoline compounds of the gerreraiEpeensE 1682
() as described above. The compoundsef the present invention are
potent inhibitors of PTP1B. Accordingly, the invention also encompasses

pharmaceutical compositions and 5 methods of treating or preventin
TieTes s eEHED EREBRLSES AEIDCHH BEICR G BRers Arie ooheral formula ()

aSlipheipmalatag disraseapbuadirst teppristmeiovshiiaviekecooiznbintiiiiors of
farmpla (). R'R2.1QN L. - i

e

maseisRy BeaiineAsinMReRRDRY RréfmadiAre dRgRS Lkdied AgtPiFe obesty,

a i conselingohidugliggen, lower alkyl, alkoxy lower alkyl, and hydroxy
B lower alkyl, except that R' and R2 may not both be hydrogen;

In a first aspect, there is provided compounds of formul_a (E)

Ry Ré

A (0

wherein X is a group X-1 of the formula

X-1)

=

or X is & group X-2 of the formula

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 B! and B2 may not both be hydrogen;

R®, B¢, Rf and R are each independently selected from the group



" R8 and R9 arndieaneépeAdemiP R

35 R3, R4, R6 and R7 are each independently selected from the group
-3a- 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 lowerai&ylamino, lower alkanoylamino,
sulfonylamino, cycloalkyl, heterocycloalkyl, heterocyclyloxy,
heterocyclylcarbonyl, carboxyl, lower alkoxy carbonyl, and a substituent of
the formula: N-OH ----c-NHZ RS5 is selected from the group consisting of

h?{(droger? (j'OV&Sﬁls?erH g! Al d@ﬁthﬂU@?&%ﬂ?M@q@hﬂhé&lK@%ﬁéﬂ?N@[ lower alkoxy,
alkoxy, hydroxy lower a roxy, roxy. en, lower

alkylthio, low&P2RRHE |H¥Nei&)ﬁﬁ53rxy gﬂ%ﬁﬁ %@%@cﬁ’é”%v%‘fy\%&r tower

Iow_er alkanodikstayiiratylcatiey ajitylavifemd)lamir eeuifdovle crdkan oitantadszmoyi,
(c)isasor6 BRI ORI SON NG P r‘]if *é‘?&?fé\rver alkoxy,

atoms selecte rom the group con&sﬂgof oxygen, sulfur'and

BeEn iéwraﬁﬂgﬁnbév\}gwgf yi lower
perfluoro Iowgn@lgyf{"{aﬁlgmfm@ﬂ iSuner ﬁﬂw&mﬁy& Cvesy ERWES my&:

or the pharmac%utha acc [s%g r!ﬁlgcl) r[’fsjj's, % ggﬁﬁg there

is provided a proc pre ration o dbove,

comprising rdmmg:aohdmptmmﬁ wmmléoonyzamcmom and & substituent of
the formula:
ﬁ—OH

—C—NH,

R® is selected from the group consisting of hydrogen, lower alkyl, lower
alkoxy, alkoxy lower alkyl, alkoxy lower alkoxy, hydroxy lower alkyi,
hydroxy, hydroxyalkoxy, halogen, lower alkylthio, lower alkyisulfinyl, lower

- alkylsulfonyl, perfluoro lower al.ky[, lower atkanoyt, aroyl, aryl alkynyl, lower
afkynyt and lower atkanoylamino;

® is & 5 or 6 membered hetercaromatic ring containing from 1 1o 2 hetero
atoms selected from the group consisting of oxygen, sulfur and nitrogen;

R and R°® are each independently hydrogen, lower alkyl, lower alkoxy,
petfiuoro lower alkyl, halogen, aryl lower alkyl, aryl, or aryl iower alkoxy;

or the pharmaceutically acceptabie salt'thereof,

In a second aspect, there is provided a process for the preparation of compounds as

defined above, comprising reacting a compound of formula (if)



H2N N aBr (Il) with a compound (HO)2B-X, wherein R', R2 and X are as
defined iabove. In a third aspect, there is provided compounds as defined
above, when manufactured by a process according to the second aspect.
In a four aspect, there is provided pharmaceutical compositions
comprising a compound as defined above and a pharmaceutical
acceptable carrier and/or adjuvant. In a fifth aspect, there is provided
compounds as defined above for use as therapeutic active substances. In
a sixth aspect, there is provided compe@hds as defined above for use as
therapeutic active substances for the treatment and/or prophylaxis of
diseases which are modulated by PTP-1B inhibitors. In a seventh aspect,
there is provided the use of compounds as defined above for the
preparation of medicaments forﬂhgzthe/aaeutlc and/or prophylactic
treatment of type 1 diabetes, type 2Nliabetes, diabetes related diseases,
impaired glucose tolerance, impaired_i senS|t|V|ty or obesity. - 3c As
used in this specification, the terny"lo ', alone or in combination
(for example, as part of "lower alkpxy. orialkanoyl," "lower
alkylamino," etc. defined beldyly, mebins aStraigrchain dil)
branched-chain alkyl group containing a maximum of 'six carbon atoms,
such as methyl, ethyl, n-propyl, isopropyl, n-butyl, sec. butyl, isobutyl,
teviLdybompeniyl (HEREX, and the like. "Substituted” in front of "lower

alk Ie%rpa QV\@r %( Ca%n%” t#cg]eglé%%\%s 'lower alkoxy," "lower
alkanoy ower ylamino, etc means the lower alkyl portion is

- substituted by one or more groups selected independently from cycloalkyl,

h‘?ﬁ%‘%ﬁfﬁ&'&?ﬂ%}é {Héﬁ% 18 o e@%ﬂga%‘i?ﬁé‘ 'J&-‘f‘ﬂe%xgb&%'o@ﬁé‘ atiifactured

ower alkoxy, lower alko onyl, fower a noyl lower afkylthio, lower
aIR}V/I%B'iﬂﬁ?ﬁsIBWQF%WOgﬁﬁ@ﬁ%”ﬁrﬁ?@%smuted amino, e.g.,
dimethylamino. Preferred substituents are hydroxy, halogen, nitro, lower

, alkoxy, phenoxy, phenyl and lower alkylthio. Examples of substituted
oWt R AZRBT PO AR R DIAGE RIGTETRTE USSR PIBR BtiSHS Campisiyd,
cyamarnetidyds tefinecorhetisyan-amremnomd e agkandbdingrrier and/or adjuvant,
p-chloro-benzyl and p-methoxy-benzyl, and

In & fifth aspect, there is provided compounds as defined above for use as therapeutic

active substances.

In a sixth aspect, there is provided compounds as defined above for use as therapeutic
active substances for the treaiment and/or prophylaxis of diseases which are
moduiated by PTP-1B inhibitors.

In a seventh aspect, there is provided the use of compounds as defined above for the
preparation of medicaments for the therapeutic and/or prophytactic treatment of type 1
diabetes, type 2 diabetes, diabetes reiated diseases, impaired giucose tolerance,
impaired insulin sensitivity or obesity.



2-phenyl ethyl. The term "hydroxy lower alkyl" means a lower alkyl group
which is mono- or di-substituted with hydroxy. The term "alkoxy lower
alkyl™ means a lower alkyl group mono-substituted with a lower alkoxy.
The term "lower alkoxy carbonyl” means a carboxyl group whose
hydrogen is substituted with lower alkyl. The term "lower alkoxy" means a
lower alkyl group bonded through an oxygen atom. Examples of
unsubstituted lower alkoxy groups are methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, tert-butoxy and thedike. "Alkoxy lower alkoxy"
means a lower alkoxy group substituted with a C1.3 alkoxy. "Hydroxy
lower alkoxy" means a lower alkoxy group which is mono- or disubstituted

%@s@%ﬂﬁ%}’s dNSHRIRIPWR! BRI eMARNS BiHEIrAHYbSISHRTANERExample,

rough a divalent sulfur atom for example, a methy] mercap
RO PR SO0 BV EER Ao IBF R LG e e LRghfgiow): means
alkyhigreunas oefinedialbyedioaig igrthe esitaiiihg amndmmlenmbmg kkarbon atoms,

th [fur " ]
BN SRR 5ROl O, o
niekpchan dve leuriustiiateasinirant hoRealet ﬁybw@ﬂﬁ@%@w SR5ppination Such

%%t‘ilﬁzv%d dyléﬂéﬁﬁyg*qgﬁemﬁﬁéﬁ?w lWI raéwmts)nmemé Jowesedkylegomupsalicyl portion
onded to the rest of the molecule vi on rou es

A AHESLLIEE O ORE ) O R o e R S e LR
fatetbeyuwyd)kpic etirh, profmenykahdeer tikey| Thiedtorm *’t@@ﬂ@ﬁr@!@mﬂower alkoxy,

Pﬁ%Pgmo fdb%g nswwmﬂwr;m} grﬁwwhméﬁ Qﬂﬂ%ﬂ:%ihsw&ﬁhikyt
ule vi

€ mo a carbon group "Lower a kané%/ amino" me

-Wﬁlﬁéﬁaﬂ%a@%ﬁa@@ RS TBE YR IR S U dHaRE are hydrow,
BN, lrmﬁéen@ﬂerlam pﬁﬁ@ﬁ@ﬁyaﬁbw ahl@ligmraimihmdémmw of substituted

T e A R P S
mﬁmsniﬂbwn%tﬁfbpthm‘yd)@@@fh nokding m@l'g@ﬁ@d}éegpghﬁagr%ﬁ@gpﬁpgy—benzyl and

' i ey d't&ﬂ%wgﬁﬁ”f’éﬂgr&ﬂﬁgé?@kyﬁ%ﬁ@@%% [BV@SN I8N group which is mono-
gr ggsgégﬁggtec? \rmﬁlijw hsy;[ ;{Jt)?y %héotermmg[noxy ?ower alkyl” means a iower alkyl group

 mono-substituted with a lower alkoxy.

The term “lower alkoxy carbony!” means a carboxy! group whose hydrogen is substituted

- with iower alkyl.

The term "lower alkoxy" means a lower alkyl group bonded through an oxygen atom.
Examples of unsubstituted jower 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.s alkoxy. “Hydroxy lower alkoxy” means a lower atkoxy
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 alkyl group as defined above bound to the rest of the
molecule through the sulfur atom in the sulfinyl group. The term "lower alkylsutfonyl”
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carbocyclic ring. Substituents useful in accordance with the present

invention are hydroxy, halogen, cyano, lower alkoxy, lower alkanoyl,
wiowersalkodssubstituted lower alkyl, aroyl, lower alkylthio, lowearcdky#2005/011682

sulfinyl, lower alkyl sulfonyl, aryl, heteroasyl and substituted 20 amino.

Preferreq Su?%}%ﬁ?ﬁﬁgé@ RYEraYa Ao genipwenalaxy: pwenalalle through the

’Eﬁgﬁyl a%‘ef%e term "heterocycloalkyl" means an unsubstituted
sulBuissamiads: syismeded carbocyclic ring in which one or two of
the carbon atoms has been replaced by 25 heteroatoms independently

ﬁ%%%%%ﬂg‘&nﬁ{g i%é%gg’NrﬂéHne?tfcé%%\fc%%ﬂ:@@@ﬂé’ bdREAMSAhe rest of the molecule via

group whic to the rest of the molecule via a
carboybgouER BietErOERSyIBXPCRRaT o RERSRTSEAG B0 F WHRgh | on &
%ﬁmlﬂdﬁ%tlﬁ'@ng?l)‘?éﬁ%% Qﬁlﬁﬁsbngi reifer el Iik@tifﬁ}@/téaaikgbghmrps.(mer alkanoyl®
pyrrolidinyl and"'morpholiny!. Substituents useful.i c :
L e T

alicapayl dower dlloylesalistinitedionen ety cryr IBlaIAgIatBE hensd to the rest
%}%Ig %f%%%!ao WL ARG 2iybuRe IR Ae dhastheliLied il group
re

erred substitutents usetul in accordance with the present invention
e dsafe)oRars GERIANING AIRYS, D REP ANGICHRid benzyl. 35 The term

"aryl" means a monocylic aromatic group, such as phenyl, which is

unsubstituted or suhsti - et ’
R VLI SRR SRR b eThe tom Tover

er. alkyl, .
hijgioxspanydyBxyaiedishartehb BBy FieB 68 aimide A independently
B ERR2097/19 48 21kp alkylthio, lower alkylsulfinyl, lower alkylsulfonyl,

cyano, nitro, perfluoro lower alkyl, alkanoyl, aroyl, aryl alkynyl, heteroaryl,

lower alkynyl and lower alkanoylamino. Examples of aryl groups that ma

e sl sathitcacicaitidhresvisethissuestitidades sHsibdet dpeMAmMRe’s

O aphen %ps@&é'm[]?;n% PsmethoxypheanbSAudimeiesyphienghton are hydroxy,

chlorophenyl, p 5 cyanophenyl, m-methylthiophenyl, ,

sty Ao SHB RIEABFEIY T Ao FSBR TR gp gl aron
lik@e BiiRAD, BRtexKymedhyiataryl alkgup) s Yiessiheftsioalwdi ﬁ_@@] substituted
%%%fﬁ% ded vig an, oxvaen oM Ne RIJER GGRIY RN RlReBatkyl, phenyl

and benzyl.

The term "heterocycloalkyl' means an unsubstituied or substituted 5- to 6-membered
carbocyclic ring in which one or two of the carbon atoms has been replaced by
heteroatoms independently selected from O, S and N. “Heterocyclyl carbonyl” means a
heterocycloalkyl group which is bonded fo the rest of the molecule via a carbonyl group.
“Haterocyclyloxy” means a heterocycloalkyl group which is bonded via an oxygen atom.
Preferred heterocycioalkyi groups are pyrrolidiny! and morpholinyl. Substituents usefut in
accordance with the present invention are hydroxy, halogen, cyano, lower alkoxy, lower
alkanoyl, iower alkyl, substituted lower alkyl, aroyl, lower alkylthio, lower atkylsulfinyl,
lower alkylsulfonyl, aryl, heteroaryl and substituted amino. Preferred substitutents useful
in accordance with the present invention are hydroxy, halogen, lower alkoxy, lower alky!

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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The term "lower alkenyl" means an alkene group having from 2 to 6
carbon atoms with a double bond located between any two adjacent

woathigmaigms. The term "lower alkynyl" means an alkyne grouygch@ayenehs/o11682
from 2 to 6 carbon atoms with a 15 triple pond located between any two

ﬁ&ﬁg{&%’p g:lkéh n?fs nT & e DRI, E A HESRRITHERS Qlicyl, alkanoy,

ered monocycli he ereoaromatic ring containing

@mwtoaﬂyiee(hexttaﬁe@er@m‘s wWenet ake v dBIsEAwEh RNy g EaiaprRies of arvl

y R igvh ﬁ%@% L@éfmdéﬁ%r%ﬁ@@lwirﬁm&ﬂn%nﬁﬁn%bmma@d phenyl, m- or
efined above for "aryl" are incl ded 'ﬁ' %jlr&tlo of he eroa )ﬁl }}ﬂgrophenyi o-
RTRTRRA0S TR BN prﬂeeé SEROWRT Al GTouUp wherei

rwdm@easy»,fmheéﬁwehsamwrgnoamw@»ﬁe@i@af@@ww@uﬁrélqbi@mmyl m-
PP &Hg[ﬁg Wa&h&ltg&% are trifluoromethyl and pentafluroethyl. 25

he term amlnosulfonyl means an amino group bound to the rest of the
molecule through the sulfur atom of a solfonyl group wherein the amino
Ay Reroptanaty fughes amang-govudi; sslisititdeinithdeiénkgl whiethglbgaded via an

%%ﬁ gtfﬂg’“{sﬁlw% ﬁgﬁeﬁeﬁ ﬁwfqubgé%%pound to the rest of the

ou nitrogen an amino group wherein the
sulfonyl group may be optionally further substituted with methyl or ethyl.

T SRR "R means zﬁ@awé'bﬂraln@@écgampgheum@mafmedea@amﬂed #oms with a
.the rest of the 35 molecule via a,chgrabgaX %%rc %\)%n}% es of aroyl

JHorhie B?&%E’ﬁ?&??%e%%%%ﬁ WIS PR IhSTRS 06/050843
PCT/EP2005/011682 -6 The term "aryl lower alkoxy" means a lower
af*ﬁ%%%‘*&b@v@ ‘MQWI@%QMQ @gﬁﬂﬁ@@dﬁprﬁmﬁm etV LRIMAtoms with a

Benzyloxy Is preferred. The term " harmaceu% call acceptable salts”
rtelashensbiacaiatbeies GG RERES B C gﬁﬁtlon salts that

retain the biological effectiveness and properties of the compounds of

EiER ! RSN And 2 HIRAHOD S GRS AE o eI bBred

hic acids; or rganlc or inorganic bases. Sample acid-addition salts

inuhdeytissesteeanasariasin inereRRIGI SUSHHS Py sERRSTiBR hich are
hydERbrRigARi dshyrdmoiogiendfd are pyridyl, thienyl, pyrimidinyl, oxazolyl, and furyl.

Substituents as defined above for “aryl” are included in the definition of heteroaryl.

The term “perfluoro lower alkyl” means a lower alkyl group wherein all the hydrogens of
the lower alkyl group are replaced by fluorine. Preferred perfluoro lower alkyl groups are

trifiluoromethy! and pentafiuroethyl.

The term “aminosulfonyl” means an amino group bound to the 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 suifonyl 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 methyt or ethyl.

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



sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those
derived from 10 organic acids such as p-toluenesulfonic acid, salicylic

waoighsmaihanesulfonic acid, oxalic acid, succinic acid, citric agigTRadids/e11682
acid, lactic acid, fumaric acid, and the like.§Sample base-addition salts

iﬂ%‘!&rmoﬁ%ﬁ?g&%% %@q@wﬁoé@§vg}§§%?éuv%%ﬂddne hydrogen atorm is

quaternar monium roxiae ,S}JCh as 1ore
tERRIATEhYIaingaXicFAURy dRSKBEOXY freRtRER%AI modification of a

pharmaceutical compound (i.e., drug) into a salt is a 15 technique well

wn to pharmaceutical chemists to ohtain improved physical and .
o R AL ARG S Ry R0 G e apbumdion s o
Seseecagditon Anisethat splarhivericlegiicilbesige sasr melgndBries of the

Relyssuresie et Fd-A29R) 3, B hA58RdetARGH 4RGN Aon-toxic organic or
2006/050843 PCT/EP2005/011682 -7 In detail, the present invention

daﬂﬁaﬁg‘&aeﬂﬁpm{a%? HeTERaIa E(F)S??t\l\%ﬁﬂplﬂ SRR fditer palts include those

vaagineit NOs i groaicadidf $heffemh1ylﬂnBHRﬁicR:Ac(d_§-ﬂ9di%ErB:EsiRﬁcﬁc Mytsroiodic acid,
- r a - rerein. R' are .

O i AR RRe oH A IS A S Brigag fom

EREEIIVEHENEF IriRiHSRFIHRRY @ AGH: SREEptaRaicR maiareswignisacid, oxalic

batid ketyidiogen, citric acid, malic acid, lactic acid, fumaric acid, and the like. Sample

base-addition salts include those derived from ammonium, potassium, sodium and,
quaternary ammonium hydroxides, such as for example, tetramethylammonium hydroxide.
The chemical modification of a pharmaceutical compound (i.e., drug) into a salt is a
technique well known to pharmaceutical chemists to obtain improved physical and
chemical stability, hygroscopicity, flowability and solubility of compounds. See, e.g., H.
Ansel et al., Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1695) at
pp. 196 and 1456-1457.



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

walkyldagimganore preferred; and it is most preferable that one - RipfoRdo 11682
is hydrogen. 20 R3, R4, R6 and R7 are each independently selected from

mf‘dQ{&Pl?h%oﬁ%iégﬁ‘_ﬂereﬁﬁgﬁO&ﬁﬂFrdgé@Qfoa{bwﬁ@@&immﬂmr(a)lkyl, |
lower alkoxy, substituted lower a ko>§|y, hydroxy, halogen, lower alkylthio,
lower alkylsulfinyl, lower Slkylsykony, aminosulfonyl, cyano, nitro,
carbamoyl, lower alkylcarbamqyl, lower alkanoyl, aroyl, aryl, aryloxy, aryl

lower alkoxy, aryl lower alkengh.aryRewer alkynyl, lower alkenyl, lower
alkynyl, lower alkylamino, 25 subs d lower alkylamino, lower
alkanoylamino, sulfonylg(pino,gyClealkyT-Vo 2006/050843 ()

PCT/EP2005/011682 -8 heterocycloalkyl, heterocyclyloxy,
heterocyclylcarbonyl, carboxyl, lower alkoxy carbonyl, and a substituent
of the formula: N-OH --C-NI%? Prtﬁfe_rred substituents for R3 and R7 are
KAIBERIR XSRS Aol eS8 Yskoxy lower 5 alkoxy, nitro, hydroxy,
hydroxy lower alkoxy, hydroxy lower alkyl, lower alkylthio, lower alkyl
sulfonyl, gpd perfluoro lower alkyl. Chlorine, fluorine, trifluoromethyl, C1-4
alkyl, CI-\3 alkylthio, C1-3 alkylsulfonyl, C1-3 alkoxy, C1-3 alkoxy
suhstituted with Bgroup selected from hydroxy, methoxy and ethoxy are

alkyl sulfényl, and perfluoro lower alkyl. Hydrogen, chlorine, fluorine,
trifluoront@thyl, C1-4 alkyl, C1-3 alkylthio, C1-3 alkylsulfonyl, C1-3 alkoxy,
Cl -3 alkoxy substituted with a group selected from hydroxy, methoxy and
ethoxy are further preferred. 15 Hydrogen is more preferred. R5 is
su1¥ciRd HoNPtieqolis E8R¥IgIng of hydrogen, lower alkyl, lower alkoxy,
alkoxy lower alkyl, alkoxy lower alkoxy, hydroxy lower alkyl, hydroxy,
hydroxyalkoxy8 halogen, lower alkylthio, lower alkylsulfinyl, lower

alkylsyferykHperfluoro lower alkyl, alkanyoyl, 20 aroyl, aryl alkynyl, lower
alk Iower(gd@noylamino. Hydrogen is preferred.

g
R
wherein

R’ and R? are independently selected from the group consisting of hydrogen, lower alkyl,
alkoxy fower 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 tower alkyl groups have
up to 4 carbon atorns with C1-4 alkyl and hydroxy C1-3 alkyl being more prefeired; 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 alkyisulfinyl, fower alkytsulfonyl, aminosuffonyl, cyano, nitro,
carbamoy!, lower alkylcarbamoyl, lower alkanoyl, aroyl, aryl, aryloxy, aryl lower atkoxy,
aryl lower alkenyl, ary! lower aikynyl, lower alkenyl, lower alkynyl, lower alkylamino,
substituted lower alkylamino, lower alkanoylamino, sulfonylamino, cycloalkyl,
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(c) 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;

waRe@iskR9 are each independently selected from the groupEpasiHiag 11682

of hydrogen, lower alkyl, lower alkoxy, pgrfluoro lower alkyl, halogen, aryl

Eg%g&%g%%%%@%@@g %%Qéég%éygagggl%p%%oﬁyi, lower alkoxy carbonyl,

erre ounds according'to the present
imveatibstiwehbsétbefiommula (1) R1~/R2 N | H2N N X (I) wherein X is a

groupgXyhof the formula 5 R3 R4 (X-1) R7 R5R6 or Xis a group X-2 of

the fgrmula R8 (X-2) 10 Rs wherein R' and R2 are each independently

S edffgp;rzn the group consisting of hydrogen, lower alkyl, alkoxy lower

alkyl, and hydroxy lower alkyl, except 15 that R' and R2 may not both be
hydraesn sRAtRARS G BT ERé eactulingtepémdenticseleststhfkony thikoxy lower

group consisting of hydrogen, lowe I it rlngK { ﬂﬂ@éjr Bhio. lower
AikB%Y, nétl%j??’fré?86yro%¥é¥%&%g<“frh@%§g%/? %%) en, owe_r%lkylthio%ywer T

alkyl sulfonyl, and perfluoro lower alkyl. Chilorine, fluorine, trifiuoromethyl, C1-4 alkyl, C1-
3 alkyithio, C1-3 alkylsulfonyl, C1-3 alkoxy, C1-3 alkoxy substituted with a group selected

from hydroxy, methoxy and ethoxy are still more preferred.

Preferred substituents for R*and R® are hydrogen, halogen, lower alkyl, lower alkoxy,
alkoxy lower alkoxy, nitro, hydroxy, hydroxy lower alkoxy, hydroxy lower alkyl, lower
alkylthio, lower alky! sulfonyl, and perfiuoro lower alkyl. Hydrogen, chlorine, fluorine,
triflucromethyl, C1-4 alkyl, C1-3 alkylthio, C1-3 alkylsulfonyl, C1-3 alkoxy, C1-3 alkoxy
substituted with a group selected from hydroxy, methoxy and ethoxy are further preferred.

Hydrogen is more preferred.

RS is selected from the group consisting of hydrogen, lower alkyl, 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 alkanoylaminc. Hydrogen is preferred.

® 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, perfiuorc lower alkyl, halogen, aryl lower atkyl, aryl, and aryl lower

alkoxy.
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20 alkylsulfinyl, lower alkylsulfonyl, aminosulfonyl, cyano, nitro, carbamoyl,
lower alkylcarbamoyl, lower alkanoyl, aroyl, aryl, aryloxy, aryl lower

wolkeyes@d lower alkenyl, aryl lower alkynyl, lower alkenyl, loyerakaio¥e 11682

lower alkylamino substituted lower alkylamino, lower alkanoylamino,

sulfo mino, cycloal eterocycl o

LR TR SO0 Ty e NEIABNA Bodear ormula ()
the formula: WO 2006/056843 PCREP2005/011682 -10- N-OH 11-
--C-NH2 R5 is selected from thle group consisting of hydrogen, lower
alkyl, lower alkoxy, alkoxy lowgr alk

alkyl, 5 hydroxy, hydroxyalkpxy,
alkylsulfinyl, lower a\l/\lg p C er alkyl, Iower }Ifanoyl
aroyl, aryl alkynyl, lo zNalky | and lower alkanoylamino; (c)isa 5 or 6
membered heteroaromatic ring containing from 1 to 2 hetero 10 atoms
selected from the group consisting of oxygen, sulfur and nitrogen; R8 and
ROerinod thargewr dbsiljeyiersih, lower alkyl, lower alkoxy, perfluoro
lower alkyl, halogen, aryl lower alkyl, aryl, or aryl lower alkoxy; 15 or the
pharmaceutically acceptable salt thereof. Preferred compounds of formula
() as defified above are those, wherein X is a group X-1 of the formula
R3 R4 (X-1) R7HR5 R6 20

(X-1)
R7 Rg
Re

or X is a group X-2 of the formula

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

hydrogen, lower alkyl, atkoxy 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 alkylsuifonyl, aminosuifonyl, cyano, nitro, carbamoyl,
lower alkylcarbamoyl, lower alkanoyl, aroyl, aryl, aryloxy, aryl lower alkoxy,
aryl lower alkenyl, aryl loweralkynyl, lower alkenyl, lower alkynyi, lower
alkylamino, substituted lower alkylamino, lower alkanoylamino,
sulfonylamino, cycloatkyl, heterocycloalkyl, heterocyclyloxy,
heterocyclylcarbonyl, carboxyl, lower alkoxy carbonyl, and a substituent of

the formula:
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or X is a group X-2 of the formula R8 (X-2) R9 25 wherein WO
2006/050843 PCT/EP2005/011682 -11 R'and R2 are each independently

wRlesdasolam the group consisting of hydrogen, lower alkyl, alk@xyHoweni 1682

alkyl, and hydroxy lower alkyl, except thatd= and R2 may not both be
hydrogen; 5 R3, Rt nd R' are each independently selected from the
group consisting om hydrogen, lower alkyl, substituted lower alkyl, lower
alkoxy, alkoxy LOANELB oxy, hydroxy, hydroxyalkoxy, halogen, lower
alkylthio, lower alkylsulfingl, lower alkylsulfonyl, aminosulfonyl, cyano,
nitro, alkanoyl, aroyl, aryloxy, aryl lower alkoxy, aryl lower alkenyl, aryl

e kel Al B AR B 1o, v
heterocyclylca&)mw, anoa W'ﬁﬂeﬂtaﬂf’am|Mmméﬁéwmﬁdﬁdx¥iﬁwﬁéalky1,

15 R5 is selec isti f Wy AWy |
alkoxy, alkoxy%%%jvg’%%é&&g&)%%%gg gﬂ%@ {%cﬁ%’ﬁw%er alkyl, M V., lower
hydroxy, hydro&'%ﬁﬁéﬁ@ﬂ%ﬁ@&&ﬂrfb‘ﬁ‘é’%\ﬁ%ﬁ};fBW%@é%%R%s%TﬂHBQI?%WQWWL lower
alkylsulfonyl, p@gqyg@[@ﬁ@w@n@{mﬁaﬂg&@mﬂ; aroyl, aryl alkynyl, lower

alkynyl and lower alkanoylamino; 20 (r) is a 5 or 6 membered
heteroaromatic ring containing from 1 to 2 hetero atoms selected from the
group consisting &f a%yeehmabedd pigiegepmatic ring containing from 1 fo 2 hetero

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

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

Rn3
R4

R? RS
R6

or X is a group X-2 of the formula

R
& e
g

R

wherein
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RB and R9 are each independently hydrogen, lower alkyl, lower alkoxy,
25 perfluoro lower alkyl, halogen, aryl lower alkyl, aryl, or aryl lower

walkeegnsigpreferred embodiment of the present invention refepg-9rp2005/011682

compounds of the formula RI RP N R3-4AR4 H2N N R7 R5 R5 WO
20061050843 ECT/E B2005I01308RcrAR AR B R 31 R B Bhsisting o

and R’ are as defined above, or the pharmaceuticalg%acce tab (F salts

thereof. Compbigieress gerh ek dnsle R E PRy REYAPWER AV, except

independently:hydrogen, B halpgenplawee alkydodener alkoxy, hydroxy,
hydroxy lower alkyl, lower alkylthio, lower alkyl sulfonyl or perfluoro lower

alkyl, are preferred. Preferred are those compounds wherein only R6 is

hydrogen. OtHat, fitefBireddddhasewags iagerpodeniyRsieria’dd g iangRe’

are hydrogen. 10 Qiher BrefRrssLEoRMPOUARS asostnsRVaereiRIRB, ander alkoxy,
only one of R4 or R6 is hydrogen, Of these compaqunds, those a ;

%y 0 cﬁro ?E'a oxy: haiogen tSwer alkylthio
preferred whePHRPHhEHA G58 WINERIS oY y ’is i ’

0gen atogeén, lower
alkyl, lower alkoxgy bijgtaxtinlytirory doistiBl, rwepauiamo Clerer nitro, alkanoyl,

alkyl sulfonyl Q{;{?f@{ﬂ&%vﬁ?ﬁ Adr A&herpnslesregkeapnrayndser alkynyl, lower

according to the preseént invention are those Wherein R3 and R7 aie
each independ&fiRy hWEeHeHYRIGERT %Wé?’ﬁlﬂ?l, ?ﬁé%ﬁgﬂ%{]ﬁg}kﬁ&y
lower alkoxy, glitrenjxaiawy ciryidatke, lnsieroalkadwy hbatooyp!idner alkyl,

R A RBUHORNBNEL fiuidore

lower aIkyIthioh(Ia wer %Il%la%{l)h
preferably, R3 Shd 1Y are each’20 independently halogen, lower alkyl,

lower alkoxy, alkoXy18¥er alkoxy, nitro, hydroxy, hydroxy lower alkoxy,
hydroxy lower alkylj lower alkylthio, lower alkyl sulfonyl, and :
C—NM,

¥

RS is selected from the group consisting of hydrogen, lower alkyl, lower

- alkoxy, alkoxy lower alkyl, alkoxy lower alkoxy, hydroxy lower alkyl,
nydroxy, hydroxyalkoxy, halogen, lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, perfluoro lower alkyt, alkanyoyl, aroyl, aryl alkynyl, lower

alkynyl and lower alkanoyiamino;

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

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

13% and R? are each independently hydrogen, lower alkyl, lower alkoxy,
perfiuoro lower alkyl, halogen, aryl lower alkyl, aryl, o aryl lower alkoxy.

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

N
N7 =
X o
HNT N O

R7 RS
=5
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perfluoro lower alkyl. Other preferred compounds are those wherein R' or
R2 is hydrogen. Of these compounds, 25 those are preferred wherein the

w&206sR20waich is not hydrogen, is C1_4 alkyl or hydroxy C13 a¢kiefdtien 1682

preferred compounds of the present invemion are those wherein R4, R5

and R6 are _gach ind entl wer alkyl, lower
4REEN I%ydﬁ)xﬁ‘ hy r%?f’/r%gﬁgﬁ/ é%y%{%%g%ﬁg% alﬁylt %’); lower alkyl
sulfonpharmectutitailpaeeatjliecttisdsaresimpounds those are preferred
wherein only R6 is hydrogen, more preferably wherein R6 and only one of
R4 or R6 is hydrogen. Of these compgQunds, those are preferred whergi

P BRI SRR ARSI o e e T ycrogen,
ngdtrgusy, loydnoadiniovosreradiiydxionpdratky thid dswervandial tevwer gikyithio, lower
%@1{{&5&&%%& @Wﬁo?@l%@?éﬂ ,fgpge&g@m_unds are those wherein

an are hydrogen. WO 2006/050843 PCT/EP2005/011682 -13
Compounds as defined above wherein the R1 or R2 which is not

Ieroaen cis Hdsé abbournysinter i @ iglRliate prefencaiRrsesfeded compounds
compounds accordjng.io_th ' ion are those wherein R3 and
ﬁ'?eﬁ’é’sg’ &gﬁ%’%lr?dﬂep%%d%nn%ﬁ%/fﬁgggﬁ%%fogen, lower alkyl, lower

alkoxy, alkoxy lower alkoxy, nitro, hydroxy, hydroxy lower alkoxy, hydroxy

lewres: kb rlawesAlkyilinig, drwebsdyhsrdifoRilarndme divors Riveriliyhydrogen. Of

more preferably those wherein R3 and R7.are eaeh indepe | .
RO B DR P RIS, P A BRIAS iiet ly bycrogen, i

gy, |mwer alkpixiowsczbsoxyotutratiyy hydiey iratsMotnseaRyithio, lower
ngﬁ’%] g;}ﬁ&%gﬁ[ﬂgﬂ%\m{y%@kyl, even more preferably those wherein
% an I’E{ are ' i

hlorine, fluorine,” trifluoromethyl, C1-4 alkyl, C1-3
alkylthio, C1-3 alkylsulfonyl, C1-3 alkoxy, C1-3 alkoxy substituted with a

anev seiesiied Bempbysiencomethgxy hepeatbentyifefioatiye thesR 1 vdrerein R® and
which is not hydrogen is I ek |

AR A RSB o S SR Al e

folimsia tiroadtine daiove loMepieaik iy Bydroxy lower alkyl, lower alkylthio, lower

alkyl sulfonyl, and perfiuoro lower alkyl. More preferably, R® and R’ are each
independently halogen, lower alkyl, lower alkoxy, alkoxy lower alkoxy, nitro, hydroxy,
hydroxy tower alkoxy, hydroxy lower alkyt, lower alkylthio, lower alkyl sulfonyl, and

perfluoro lower alkyl.

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 Cy.¢ alky! or

hydroxy Cq.s 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
alkyt, lower alkyithio, lower alky! sulfony! 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, fower alkyl, lower alkoxy, hydroxy, hydroxy lower

alkyi, lower alkylthio, lower alkyl sulfony! or perfluoro lower alkyl.

Other preferred compounds are those wherein R, R® and R® are hydrogen.
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R1~/R2 NR 8 H2N-N P R9 20 wherein R1, R2, R8, R9 and (c) are as
defined above, or the pharmaceutically acceptable salts thereof.

wOBiRia;3R1 or R2 is hydrogen. Furthermore, those compoyasi@Rios/ 011682

preferred, wherein R3 and R9 are eachimgependently lower alkyl, lower

alkoxy, perfluoro lower alkyl or. 25 ha ferabl W ich
(S HBPAYBRSgEhasdinet. ﬁ%é?l Iw&eﬁefaro f B%Ik %Q% [F B%&ro %ougnds
Giifﬂpmkyl@(Ib}akﬂd@@nbelﬁﬁbwefaf@fw(i)se selected from the group

consisting of 7-(2, 5-dimethyl- phenyl) -N4-methyl- quinazoline -2, 4 diamine,

30 N-4Methyl-7-(2- trlfluoromethy n ulnaz line-2 5 ,
G RS SO B ) VRGO .0 o R and R are

t@ﬁ@@[@@@@éﬁ@c@@\lﬁy Badtogen, haiogen lower alkyl lower alkoxy, alkoxy fower alkoxy,

%5 \f)@/ = t% &? %g%rﬁ#:@%o /grézgg%@_gﬁ'aﬁ IWiREPasgHisiaCHwer alky

zswwna@myqerﬂmpﬁéﬁrﬁwalfma%@Fﬁt@@%ﬁ#&?ﬁﬁ%ﬁfﬂBr%aeeﬂ@aaae sach
3@5@%6@%@)‘]&7{5@9@%#&'@?{%“@@@2 Andiaminoxy lower alkoxy, nitro, hydroxy,

4-Dimethyl. 7-0- | :
P BIE BRo  RAL, |ao GReas St enc
Kz(@iﬁiﬁ)mewm-@hﬁngﬂ)@Nm&r&mﬁi@m@{mbﬁ?@z‘ﬁhﬁé&@ Jﬁdﬁiﬁ"ﬁeare chlorine, fluorine,
'}'r"fn'?élﬁl}%éfﬁy {oB- Q%f@?@ﬂ%giﬁyﬂ%ﬂ@ﬁﬂ@uﬁww agic salbxy, C1-3 alkoxy

N4-Diethyl-7-o-tolyl-quinazoline- 314 dlamlne rifluoro C%tIC acid salt,
I\?pr%‘ﬁﬁﬂwmélﬁr%ﬁnsﬁ%‘ﬁﬁg oA AR IR ?53@& NP salt,

N4,N4-Dipropyl-7-o-tolyl-quinazoline-2,4-diamine trifluoroacetic acid salt,

]FQ 2By %GH%!JH%QWXQM SOH AR WiRe-ZetkeliBFDEroxy C. 5 alkyl.

thfiuoroacetc aci
7-(2,6-Dimethyl-phenyl)-N4,N4-diethyl-quinazoline-2,4-diamine

tﬂﬂ%ﬂﬁ@ﬁﬁﬁﬂ‘ér@é@eﬁﬂibdnmem of the present invention refers to compounds of formula (1)

%@6 Jﬁgg%tb g/v Q)Qfeth%l)for 4- Lrr[)E{opyI-quinazoline-2,4-diamine trifluoroacetic

R R
BOe
R

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 R? which is not hydrogen, is Ci4 alkyl of hydroxy Ci alkyl.

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

7-(2,5-dimethyl-phenyl)-N4-methyl-guinazoline-2,4-diamine,
N-4Methyl-7-(2-trifluoromethyi-phenyl)-quinazoline-2,4-diamine,

N4, N4-Dimethyl-7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine trifiucroacetic acid
salt,

N4-Methyl-7-thiophen-2-yl-quinazoline-2,4-diamine trifluoroacetic acid salt,
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7-(2,6-Dimethyl-phenyl)-N4,N4-dipropyl-quinazoline-2,4-diamine
trifluoroacetic acid salt, N4,

wol4oRigaesyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine, ¥gr/Epa0osioties2

7-(2,6-Difluoro-phenyl)-N4,N4-dimethyl-gquinazoline-2,4-diamine,
4-met yI

B e e e A Frucroscatio acid st
N4-Meithy770C1o8Bauinsetiiiet Hidp§ipaBbR4-y1)-quinazoline-2,4-diamine,
M’g\%@zgcpﬂrﬁgﬂwﬁa lﬁ%ﬂa%ﬂ&k@%ﬁimm&éﬁmn@o&@smt

ro-phe m uinazoline;2.4-di

% M “Na- 'F?’leé qﬂﬁnajo m% A iang;rllr;e
T{QZGI@pmpyl-phewmwNmmmwmqemwéfﬁ»é dianingmine,
;\J% =0 Y&Bﬁ%ﬂx ﬁmai}&ﬁngl@@IBbAanwmm@aaér@@waan

mo-phényl)-N4-methyl-quinazoline-2

4
N M%mwwip%@nmwmﬁa%ﬁh%eﬁ Sraming i Wf P@gséﬁcasa&%‘&n
N@PW@@Wn?ayo)memeiwmmaamun@a;eumammu

J/\I%Z%V% 07 Ji _Ig %u kl%, [nas r?edqu'%'sﬂ%e trifluproacetic acid salt,

p eny yI quinazoline-2,4-diamine,

Z4&reiRRLhgrlMyRbIcryaFalinezehciepurRitbemaReiogs'd salt
H‘té\'&‘fjﬂtﬁ?ﬁﬁé@rﬁ VbR et ﬁﬁﬂﬁl@éﬂ%ﬁmh@itﬂmﬁ)ZMawmhaerlﬂMmtmamd salt,

N4-et hen
e e ——

22 Bcﬂﬁlrr@tmaebIaevia}%wblﬂedwooqwrmz@ﬁqimﬂﬁwﬁw@m%Proacm’fic acid salt,

iﬂ?&&%ﬂﬂe?h e ﬂa\'fﬁ%'ﬂﬁ@‘l sinazelifd/leainghethanol, 35

Amino-7-(2,6-difluoro-phenyl lin-4-yI hanol,
72 Anblfora 2 N RO U TZAAT e SO ethaol

2r-ARipeietaifaa enbarylrg winazlididaylznino]-ethanol, WO

SRR e

oro- p umaz Amin

dNZ-latiyl- adhazﬁjtrﬁm%rﬁm@)ﬁl@ﬁ%ﬁoyi ﬂ&nﬁpohne—z 4-diamine,
Qe HIRIBRPHNMGINNetayr ineednaid-disnine,

7-(2,8-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2—tsopropyi—pheny!)—N4-metﬁylnquinazoiine~2,4~diamine,
7-(2-Isopropyl-phenyl)-N4,N4-dimethyl-quinazoline-2,4-diamine,
7-(2-Ethyl-phenyl)-N4,N4-dimethyl-guinazoline-2,4-diamine,

: 7-(2~br0mo-pheny])—N4—methyl—quinazoline—2,4—diamine,
N4-Methyl-7-phenyl-quinazofine-2,4-diamine trifluoroacetic acid salt,
7-{2-Bromo-biphenyl-2-yi)-4-methyl-quinazoline-2,4-diamine,
N4-methyl-7-o-tolyl-quinazoline-2,4-diamine,
7~(2-Methoxy~phenyi)-N4-me‘thyi~quinazoEine~2,4—diamine,
2~[Amino—7~(2~ethylsuifanyi~phenyl)~quinazolin~4-ylamino]ethanoi,
N4,N4-Dimethyl-7-(2,3,5,6-ietramenthyl-phenyl}-quinazoline-2,4-diamine,
N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine,
2—[2-Aminou7-(2,6—dimethyi—phenyl)—quinazoiin-4-y!amino]-ethanol,
2~[2-Amino~7-(2—phenoxy—phenyl)—quinazolin-4—ylamino]-ethanol,
2»[2—Amin0-7—(2,6—diohioro-phenyl)~qu%nazo!in~4~yiamino}—ethanol,
2-{2-Amino-7-(2,6-difluoro-phenyl)-quinazolin-4-ylamino}-ethanol,
2-{2~Amino~7—(2,5~diﬂuoro—phenyl)uquinazolin-4—ylamino}aethanoi,
2«[2—Amiho—7—(2~ﬂuoro~phenyl)—quinazolin~4—ylamino]—e’thanoi,
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1-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-2-ol, 5
3-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1-ol

w&-t80éNRiRe3 7-0-tolyl-quinazolin-4-ylamino)-propan-1-ol, PCT/EP2005/011682

N4-(2-Amino-ethyl)- 7 -o-tolyl-quinazolin e424-diamine,

R A A ARAR BRI bReAaRee

oace

2+(8- @EMWEM@HMWH%W?NM%@FHW%|nazoI|ne-2,4-d|amine
W?Qﬁﬁgéﬁﬁmﬁo@?p‘i}\lﬂiﬁyi) -N4-methyl-quinazoline,4-diamine,

SO me um zoling-2 4 ilamine trifluoroacetic
daid égf EOFB%*‘? 4% %I’ trt%? qume?kollne 2,4-diamine
mﬁdﬂmmﬁeoamwisaﬂﬂazolm 4-ylamino)-propan-1-ol

(&% QM@PQ%&)}IH&‘},&Q@WY& !&Hﬁ%}%}%ﬁaﬂ gigmine trifluoroacetic acid

(2,5-Dichloro-pheny -met )él qgmazollne -2,4-diamine

twﬂdgréaa@ﬂteﬁma Siiay- quma?-o“ne larmin
TsBiphenybsyhditymatig-quirestiineyd -phdiayinestiifoorvdteticasstic acid salt,

trlfkuorogrjj?? mﬁé c?}b gié(@nmwfﬁ‘%%{h DR R 2RI triflucroacstic acid

INO-7-(2-tri Iuoromethyl phenyl)-q
@ﬁézolln 4- yIammo_] -ethanol, N4-Methyl-7-(2-methylsulfanyl-phenyl)-qui
ldpe o%?ﬁ‘?@iwnﬂﬁzi methyl-quinazoline-2,4-diamine triflucroacetic acid sal,
2-yI-N4 h zolme f i
R A IR g
tﬂf{ae@hﬁet@&oﬂ)é\&ﬁ -methyl-quinazoline-2 4-diamine trifluoroacetic acid salt,

EB\XI\IZJI%A'FIH meWh?lt@ﬂNBZQMBBZQ“ﬁlﬁrﬁiﬁ’edtﬂﬁtﬂﬂ@ae@txc acid salt,

triflubroacetic acid

B f%—%wﬁavh%{mzawa%rﬂa@%M%‘%ﬁ%ﬁﬁ%‘i‘&oar%‘gc%
su_;(@ saliici@-pming Avhetbiigiouioagoiinazalindray)bdritopiadestic amd salt,
fg %g %nigr%trf @jﬁléﬁ}%[geth ~phenyl} -qumazo lin-4-ylamino]-ethanol,

o-quinazolin-7-yi)- phenyl]-acetamlde
t%ﬁﬁ@%@?ﬁ%mgt@a@uﬁgnyl -phenyl)-quinazoiine-2,4-diamine,

Zr(érs o %yﬁﬁmmmwl;lm&ﬁbfﬁﬁ-ﬁ@rbm@zﬁfd@wd@eho acid salt,

imethyl-isgxazo N4 nazgli
e
G\tﬂ#ﬂeﬁq&ﬁ’etkmiwgalfanyl phenyi)- qumazolme-z 4—diamme triflucroacetic acsd salt
F (AR W%Mﬁmmb%@l%ﬁ%étmmem acid salt,

triffluoroacetic acid ‘'salt

el sAine-5- P HEr RS SRR s 2o s
M@S%mmﬂomeﬂummq&qumaad:hn??—%)—béazg&]ummamide trifluoroacetic acid salt,

A RS S N e A L i,

7-(3,5-Dimethyl- [soxazci 4-y[)-N4- methyi-qumazolme -2 A-diamine,

N-[3-(2-Amino-4-methylamino-quinazolin-7- yl)-phenyl]-methanesulfonamide triflucroacetic

acid salt,

7~(4—Ethylsu]fanyl—phenyl)~N4~methy3mquinazo!ine~2,4~diamine irifluoroacetic acid salt,
7—(4-Fluoro—2~methyi—phenyl)—N4~methy3«quinazo%ine—2,4-diamine,
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzonitrile,
7»(2-Methanesulﬂnyl~phenyi)-N4-methy[—quinazoline—2,4-diamine,
7«(2~Methanesulfonyl-phenyE)-N4—methy§-quinazo[ine-2,4—diamine,

2 6-dimethyl-phenyi)-quinazolin-4-ylamino}-propan-2-ol triflucroacetic acid salt,
1-[2~Amino-7w(2,6-dichloro-phenyi)~quinazo!in-4~ylamino]~propan-2—ol trifluoroacetic acid
salt,
2—[2—Amino~?~(2~methylsuifanyl~phenyl)-quinazo§in-d-ylamino]~ethanol,
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2,?-démethyl-phenyl)-quinazolin-4-y|amino]-propan-2-o| trifluoroacetic acid
salt, 35

wr-bdedmiiras7-(2,6-dichloro-phenyl)-quinazolin-4-ylamino]-propare2:&o0s/61 1682

trifluoroacetic acid salt, 2-[2-Ami -16 -

no-7-(2-met

IGAORAS P ERADO DL Ls A fe e ™

m@‘@m?%mqtﬁlmimbﬂtﬁ@ﬁﬁtﬁﬁjiwg in-4-ylamino]- ethanol

2 %%H@i%@tgﬂﬁﬁﬁtﬁmﬁl%mmﬂ)rﬁmmMﬂhmm{ﬂl@mw;gthanol

- 2- methanesu Ifi n h
2AB-AMIRG. ‘&r’éﬁé‘%ﬁkﬂa}%é}%? né’./azé?“ '/M%V(Kﬁ%a? c:;Bré riz)%( Jﬁ@ﬁé%ﬂlstl 2 r:eo'5
NH[2-(2-Amime 4rnedthipiamingudpazolin- 7-yl)-phenyll-methanesulfonamide,

57— Zé)}ﬁﬁzuﬁgn’%hﬁﬂéﬂymﬁmﬁ%ﬁ%@@ﬁmme -2 4-diamine,
ﬁg S e N el e 2 dgne.

riR-(4- Baﬁ@ﬂlmuwamnwe-ﬁu&mmqu»wmmwnqzmﬂa@cabﬁed'@nmne

A2-Elubr rolidin-1-yl-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroaceti
???Huor% %pﬁ@rrofjdr}n ]Y -ph nyl) N4- mgtﬁyl qumazollne -2,4- dlam:ne o
tafidoydlhcetic 10 acid salt,

Ne-Methyl-7- @wyfmamn %e-ﬁrmttm@mwmem)nqmmm@m@

e e I B g i 24
qaz(ahmwam@mgmm@mw@rgn@ -3-methyl- pheny!]~ma thano!,
Zg%a%ﬂy@h'llﬁcé\ﬂ){'BﬁfﬁﬂﬂH%ﬂ@tﬁﬁﬂhﬁh%ﬂk%ﬁﬁtwlr@uw\wﬂmicﬁamme

ﬂ@@ﬁi@FB"%fﬁﬁih%(%pﬁﬁ8H§n&'ﬁﬂ‘ﬁ%’é¥h§}i“&ﬁﬁ?é?8|| S*i”éhamme
77-(@@Dl@hl@:r@mmw)\mwememwwmm@ﬁm:ammféumﬂa@a@a@@ﬁé salt,

?@% 8L uoro- ) rrohij (P ]\_/ nyl) N4—methy£ qumazolln@ -2 4-diamine,
uoro -pyrrolidin- )}f enyl)-N4-methyl qumazollne -2,4- diamine
77442 zoatbebtsgisno g epEnyfrratl 'e‘ﬁHyW%J'ﬁ%%i AR diamine,

N Rekhyl-7- P{@i?ﬁ@rteﬁramethyl piperidin-4-yloxy)-phenyl]-guinazoline-2,4-diamine

S‘-f}%{g’%%%%ﬁ/‘& %gfg S%%nn 4-yloxy)-phenyl]-quinazoline-2,4-diamine 20 °

NiMliathyl-7-(2,4 Gt tifluorontieaniadinrrelionne.4 demiriti yonerrgticarid salt,

ﬁlﬁﬂ@@{}by{ 7-12 4.6-tris-(2-methoxy-ethoxy)-phenyl}-quinazoline-2,4- diamine trifluoroacetic
2 4,6- trls (2-methoxy-ethoxy)-phenyl]-quinazoline-2,4-diamin

eﬁﬁiﬂtﬁéibacetlc acid salt 7-[4-chloro-2,3, 5,
671[31[%1@16&@ﬂBQéMtthphmxyk}etﬂémemhyhgﬂHNézomi'edzqminazoline~2,4-
diamine trifluoroacetic acid salt,
7-[4—chloro—2~(2—methoxy—ethoxy)~phenyt}—N4~methyl-quinazoiine—2,4~diamine,

1 -[2-(2-Amino-4-methyiamEno-cguinazoiin—?-y[)-s-chIoro—pheny!}npiperidin-éino!,
2~(2~amino»4—methylam§no—quinazoiin-7~yi)-3~methy!-benzamide,
2-(2-amino-4-methylamino- -quinazolin-7-yl)-3,N,N-trimethyl-benzamide,
o.amino-4-methylamino-guinazolin-7-yl)-3,N-dimethyl-benzamide,
5_amino-4-methylamino-quinazolin-7-y})-N-ethyl-3-methyl- -benzamide,
7-(4-chloro-2-athoxy-phenyl)-N4-methyl-quinazoline-2 4-diamine,
7-(2-ethoxy-B-flucro-4-methoxy-phenyl)-N4-methyl- -guinazoline-2,4-diamine,
7-(2-ethoxy-4-triflucromethyl-phenyl)-N4- -methyl-quinazoline-2,4-diamine trifluoroacetic

2-(
2-(2
7
7

acid salt,
7-(2—ethoxy~6-trif§uoromethyl»phenyl)—N4-methyi—quinazoiine—2,4~diamine triflucroacetic

acid salt,
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25 diamine trifluoroacetic acid salt,
7-[4-chloro-2-(2-methoxy-ethoxy)-phenyl]-N4-methyl-quinazol i

woesddoshisgine, PCT/EP2005/011682

1-[2-(2-Amino-4-methylamino-quinazolin-7zyl)-5-chloro-phenyl]-piperidin-4

Pl KA ahLS AT A2 G P oy Bamed epearide,

aml -q u Inazolin-7-y -trimethyl-benzamide,

3@@(@%@&WMWWM%TH %%}l?%yﬂr%}ﬁﬁaﬂ{gﬁ :penzamide,
3 g@— ﬁﬁ’ié—mﬁ{&‘ﬂﬂﬁﬂﬁ{ﬂ@'@mmﬂ@iﬁ yl)-phenyl]-ethanol,

-N-e h I 3 methyl- benz
EAp kel R ey qunazoline-3 4-damine,
7{2 HMWMQM)M&H@WF@WW}NWYHé‘tHyF&WMé%Pﬁ?OE'“e -2,4-diaming,

f]ﬂ\%%”& frethoxy-2-(2-methoxy-ethoxy)-phenylj-N4-methyl- ~quinazoline-2,4-diamine
-(2-ethoxy-4- trlfluoromethyl phenyl)-N4-methyl-quinazoline-2,4-diamine

yereaceicads acid salt,
D@@fﬁﬂbﬁ@ﬁﬂﬂu@mﬂnemylmwy.w%mmm@%&mmgwaﬂ%
t nzg R 4%%@%'\,'\{9&%‘9%% B PR388 1abino)-ethanol,

met no- qumazolln 7 %
ﬁgd%ﬁmng.ﬁq@}ﬁmyﬁpéﬁmwgazom 7-y)-phenyl]-phenyl-methanone,

F(&Amtn@-ézmﬂwﬁammummmwm@wmmne

m in 0-4-met i n nol

S R TR P M e e, 5

HZ%Enmmkmnyew@nqunmﬂbm@tWSpﬁ@qm RhemydtRpesdRaL iR banone,
gi—%@g?ﬁmo—zl— ethylammo~qu=nazol:n-7 y)-3-trifluoromethyl-phenoxy]- -ethanol,

uoro-4-methox 2- meth h
o R R R e DA i e
@(gwﬂ%@lnnn&ymﬁ?nmedqmewhmipwayp?hbemaﬂi%mtde

n%%l %&ﬂ% B%Qmazohn 7-yh)-3- tnﬂuoromethyi -phenoxyi-propane-1,2-diol,
n-7- -tnf oromethy p enylamlno -etha

(- R RPN - emine.
'\?‘ 2 g%ﬁg?gﬁ;ﬁﬂ@@@ﬂmmqw&mw&hybmwmwmmolme~2,4—diamine,
[§ %m&%”a %ﬁ%ﬁmno qﬁ?nzgzglln %% m%%@y%ﬁﬁ@r%%rglgindm 1-yl
-Metiatindre(2 24 2namatoyamistglEraradiguy)-benzenesu fonamide
nﬁé@%czré@ e ihjueen %BW}OQ%W thane)i- é@mazolme -2 4-diamine,
amaéz ?Ic{r}?ngthr?[ef[h I%m;(%?an—lﬂny ZOI oxy I% PI L’!glrcg Ip ﬁgnzgﬁ?ﬁ?%ﬂ{émhnea 4-
diamine hydrochioride salt,
3~[2—(2-amino—4~methyiamino—quinazoiin-7-y§)—3~ﬂu0ro-phenoxy}~propane~1 ,2-diol,
2—[2~(2-Aminc—4-methylamino—quinazolin—?-yl)u5nﬂuoro-phenoxy]—ethanoi,
2-[2-Amino~4-—(2-hydroxy-ethylamino)-quinazolin~7-yi]—3,N,N—trimethyl-benzamide
trifluoroacetic acid salt,
Nn{2-[2—Amino—4—(2—hydroxy~ethyiamino)-quinazoiin«?»yi]uphenyi}-methanesulfonamide
triflucroacetic acid salt, ‘
2-(2~Amino—4-methylaminouquinazolin—?-y[)mbenzoic acid trifluoroacetic acid salt,
2-(N4—me’thyi-2,4—diamino-quinazolin—?—yl)-benzamide,
2—(2-am§no—4—methylamino—quinamf%n-?-y[)-benzoic acid methyl ester,
7m(2-ﬂuoro~6~'{rifiu0romethyl—phenyi)—N4~methyl~quEnazoline-2,4~diamEne,
7—(2,6~bis«triﬂuoromethyl-phenyl)-N4-methy[~quinazoline~2,4-diamine trifluoroacetic acid
salt,

N4-methyl-7-(2-methyl-6-nitro-phenyl)-quinazoline-2,4-diamine trifluoroacetic acid salt,
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2-(2-amino-4-methylamino-qg uinazolin-7-yl)-benzenesu Ifonamide,
3-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-3-trifluoromethyl-phenoxy]-p

woapasesidszadiol, PCT/EP2005/011682

7 [2 (2-Methoxy-ethoxy)-6-trifluoromethyli phenyl]-N4-methyl-quinazolin

8-SR Shethylamino-quinazolin- 7~yl) -3-methyl-benzoic acid methyl ester,
7-|5-fluoro-4- methoxy -3-(2-methoxy- Isoxy%gn rB/elWN4 methyl-qu inazol
Z%nmarﬁlﬁ@t%ammo quinazoli 7- thyi-henzolc acid,

P&@Am" o-4-iatiyidarniooommioliy))pyenidnesylfohanyifiejethanol
Nameih 52?% ing-4-methylamino-q
e

uinazo i nzehesulfonamide,
7-(8. fstiflsozo(2- R wresy ek TREH-RInARlIRA- G dieiaBinf:

214: ﬂfﬁ[ﬁéﬂ% 2- methylsuifany! 6-trsﬂuoromethyl phenyl)-guinazolin-4-ylaminol-sthanol,

e i i N

diamineé
3-[2: @Bmmmm&m@aﬁm%ﬁiﬁa"ﬁ@twﬂym@zﬂmﬁr@ﬁwwmagane |
%—%t%a[ge@‘lmﬂ@ Hnsioyaminereainazelinstyl) ik ienerebenamthine,

ﬂ“ﬁ?ﬁgﬂ}% [2- Amln%gly %?rﬁ‘%/ %gﬁ%ﬁg& min ) quinazolin-7-yl]-3, N,

N-{2-[2-Amino-4-(2-hydroxy-ethylamino)-qu |nazol in-7-yl]-phenyl}-urethan
E’%Lé Qlﬂgwg?efég f&%ﬁ@&ﬁ&& Wgrr?@lta f)) as described above are those selected

Amino- -met ylamino-quinazolin-7-yl)-benzoic acid trifluoroacetic
ﬁ&@é@ﬁgfﬁl{mﬁoﬁ%‘%ﬂ%?4 diami no-q u i n azolin-7-yl)-benzamide,

2 @,@mllzm@tﬁyn;ﬁt@ywﬂmmwaqolmiomhbmmmm methyl ester,
N r ool RS- BRERy AU En Y Sl Rl
MmmsH?MMmemmﬁ@®H~Mmmhyl -quinazoline-2,4-diamine

t’F He E%rﬁ%'&l&methyl qumazoimeQ 4-diamine,
-methyl-7-(2-methyl-6- nltro-%genyl uina oIme; A-diamine

t?l(f?u%r%%%tf‘éf AOEYARN GRS 6 T oRAsse PR p e e8> 16
2-(2; amiﬁmﬂayhﬁhbyinGeWiqqmlaMJ M)%mawmﬁﬁummag&jlmldwait
{éa il mmsgwaameﬁmwm methylhenzeit asid sat,

amino-4- quinazolin-7-yl)-2-pyrrolidin-1-yl-phenyl]-meth
a’n@ &Fhmw&n%m@mﬂsmamhneé 4-diamine,

W@,@ gmh@r@a?f@wmxﬁméwmqm@wlnwmamam 4-diamine,
G R L R vsRR ey -4
7-(2,8-Dichloro-phenyl}-N4-methyl-quinazoline-2,4-diamine,
7-{2-Isopropyl-phenyl}-N4-methyl-quinazoline-2,4-diamine,
7-(2-bromo-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2'-Bromo-biphenyl-2-yl)-4-methyl-quinazoline-2,4-diamine,
2-]Amino-7-{2-ethylsutfanyl-phenyl)-quinazolin-4-ylamino]ethanol,
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-(2,8-dichloro-phenyl}-quinazolin-4-ylamino]-ethanol,
2-[2-Amino-7-{2-fluoro-phenyl)-quinazolin-4-ylamina]-ethanol,
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-ethanal,
7-(2-Fluoro-8-methoxy-phenyl)-N4-methyl-duinazoline,4-diamine,
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1-ol,
[3-(2-Amino-4-methylamino-quinazolin-7-yi}-phenyl}-methanol trifluoroacetic acid salt,
7-(2-Chloro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
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2-[2-Amino-7-(2,6-bis-methylsu Ifanyl-phenyl)-q u
inazolin-4-ylamino]-ethanol,

wd-1eobBigamethylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-giamine o aih 1682

7-(2-Methanesulfonyl-6-trifluoromethyl-phgnyl)-N-4-methyl-quinazoline-2,4

-diami 0 an the rma tlcall b
S DR B R o i g e ls IR Riacorio acid sat
thd8s3deladted- ﬁr@mﬂaﬁégm@pﬁm@r@ﬂ 4-diamine trifluoroacetic acid salt

L3 aImeh WWM%WFHM%U@ME!&% Arehandpeindo,
N- 4Methyl 7 trlfluoromethy yl)-quinazoline-2,4-diamine,
2% B AT o2

NY-MetRV- 7 GOR Y S
m@&mawwmmwmmnmhmaxa mamnm@mﬂu@r@ﬁrﬂa‘eq acid salt,

e bnme i shoRvi A NS ity cuiogealipacs.+ diamine,

ime ethyl-quinazoline-2,4-diamine trifluoroacetic

i@, §aﬂ1‘r‘2@tW(QSGX &W'ﬁﬁéﬁ?ﬁﬂ%ﬁ“ﬂ?@ﬁ%%%ﬁﬂﬁ%@ 4-diamine
trif uqrwstg:@@mﬁ@heﬂymwpweqmbammammme
é’ e 2 Wi _dla Eimin naz [}-benzonitrile
Blpn ﬁwoxy enyﬁ RF t[hyl uinazoline-2,4-diamine, 7-(2,
@eﬂ)ﬂmu@ﬂbmnymmkrﬁ@t}MﬁmﬁfazbﬂHﬂféaé%ftﬁz?rﬁnﬁéaf?“é? :6-D
QIQI'QHEHA(QJMTW?HMVQWMﬁﬂ =gufindidnmeer, L8iamine,

B e P S AR ethanol,
-Bmm%(ﬂmﬂmaﬁ%ﬂbﬂmémquu-mz@nﬁ@zwlarampar@thanoi

e A R arsaelethenol

I-7-(2-pheénoxy-phenyl)-q uinazol ine-2,4-dia
zﬁ[ﬁZﬁ(ﬁw%m(é maim&ﬁwq)ﬁem;%ﬁ.ﬁasébm%v ?rﬂbﬁ“@rﬂﬁ??&am'de
&I?E@Nﬁ@uﬁdﬁyﬁﬁ@h}@MW@MWWMMB@M{&MM] -ethanol,
SR g s aneaiAian Rl
( 610 -4-ylamino

Mmino- onI qU| zoI| anof

72@%6mﬁwphém)ﬂwmﬁwhf&m%nwe%'méﬁﬁm%*%d'amme
27%2%% -6-BrionipuINAZeNEndIHRSINArqIiABZb 92, 4-diamine trifluoroacetic

2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-methanol
tﬁﬁ[ﬂ)?égcetlc acid salt,

NR2-Gdtoyre7pizepyiiehtinrmeth§itdiliesniiteyZobatidingun aimliotoadedie adig:

Sﬁﬁ’—methy!-—?—(&me’thyisulfanyi~6utriﬂuoromethyi-phenyl)—quinazoline~2,4-diamine,
[2~(2—amin0w4~methyiamiuo——quinazolin~7~yl)—B-methyl-phenyl]—methanol,
7»-(2-Ethylsulfany1—6~trifluoromethyf—pheny])~N4~methy1~quinazoline—2,4—diamine,
7~(2—Chioro*e-me’ihyi—pheny[)-N4—me§hyl~quinazofine-2,4-diamine,
7-(2,6-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt,

4A-diamine,

2-(2—amino—4~methylam%no~quinazoiin—%yi)us—methyf-benzamide,
2~(2~amino—4-methylam§no~quinazoiin-?—yi}~3,l\!,N-“crime’thy[-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N-dimethyl-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-N-ethyl-3- -methyl-benzamide,
7-(2-ethoxy-B-trifluoromethyl-phenyl)-N4-methyl-quinazoline- 2 4-diamine trifiuoroacetic
acid salt,
2—(2-Amino»4~methylamino—quinazoiin~?~yl)-N,N-diethyl-s-methyl—benzamide,
1-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-ph enyl]-ethanone,
2-[2—(2-Amino—4-methy!amino-quiriaz:olin-?-yl)~pheny1]~ethano1,
2—(2-amin0-4—methylamino—quinazoiin~7~yl)-3,N»dimethyl—N—propyl—benzamide,
2—[2—(2—amino~4—me’{hy[amino-quEnazolin-7-y§)—3-iriﬂuoromethyl~phenylamino]—ethanol,
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WO 2006/050843 PCT/EP2005/011682 -19
7-(2,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic

weoishsaksia(2,3-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-gi@mimreoos/o11682

trifluoroacetic acid salt 2-[2-Ami no-7-(2-trifluoromethyl-phenyl)-q u inazol

AE g%ﬁmwalrﬁg%ﬁglgh% Mﬁ&%l K'ﬁ%ﬁﬁ%@)ﬁkﬁ}‘ﬁﬁ@ MRRemA)GH | nazol |

diamine, 5 7-Biph eny qumazo ine-2,4-diamine

t?rﬁ@ﬁ%‘%%@iﬁ%ﬁﬂi‘w@ew@ﬂ“éﬁ’mg‘ﬁ ﬂﬁlé'ﬂﬂﬁam*ﬁq%"q EhTe
ire{2yhheszaidettytienifd Juinazolin-7-y!)-3-methyl-phenyll-piperidin-1-yl-methanone,

th l-i N4
A M Mo DR er o0 ot
22- mmﬂm@ﬁhwylamiﬁwum@bmﬁ WIWt&bﬁﬁaﬁﬁmiéJq@enesuffonamfde

P! % %ﬁﬁ@ﬂ%‘éﬁ'ﬁh&rﬁ%ﬂﬂn@hﬁmeﬁﬁm -BinazebndcAndirnine,
ethanesuliron me oline mine
'ﬁ MHB”? (’2 'ﬁs{g% Wgﬂ ?&fﬂ%é%%@or%nq r¥|| no&]noffyzl rﬁ)r?pane ~-1,2-diol,
Z2-frhieit By DihetabastiforpethdmeoiimtzorigdyaingrelieeAdliamine,
S AR A BENURAIHA BRIl TNl RaRRRzamidine, 15

-[2-(2-Amino-4-methylamino- qumazolln -7-y %é/hen I%methanesulfonamld

é\l MRS pMEHIRRIOrEIRAZ T AP PRESD A gRAmE®
T{(B-hibanesaifonyiopiesnybldypmeathiyiduiraglioei 2 dotiten-ine-diamine,
Zﬁ%ﬁgﬁﬂ% {ﬁ?)ﬂqf@ﬂ%%%gigiyméﬁ@pﬁ-@lﬂOlé!rdb'-r&‘?égylﬁ&ﬂﬂﬂémW—eq'l%n‘}a'zoline«2,4~
ﬁiGQUFlﬂM@@Vﬂ@fﬁ@iﬁaitryl-phenyl)-N4-methyI-quinazoline-2,4-diamine
ﬁiﬁgﬁﬁoﬁw@%éﬁ?gﬁﬂﬁoaumaz}?im 7-y)- Bhfluoro phia)ncxy] pro?aﬂez‘ifddlo{
eth rrolidin | o et enyl)-quinazoline- ia
A %4 Lml % lal?% é{%@%zop’ enz:s}/m%1
I%(ﬁfbﬁmdwmmimthmmanﬂmmazﬁ)rh@@wmdiﬁ@ﬂ‘[ﬂ-@t@fm i
”P&élms Bsé%mm&&w&%%ﬂem)r@r%mw %’Eﬁﬁ!ﬁfﬁtﬁﬁ‘m’mme
Ethylsulfanyl-6-trif luorometh g/ 4-methyl-quinazoli ne-2
jﬂ?aﬁ@%trlﬁgoromethyl -phenyl)-N methyi~qu1nazo§1ne 4-diamine triffuoroacetic acid

%&4#-Chloro-6-methyl- phenyl) -N4-methyl-quinazoline-2,4-diamine,

Nﬁﬁma%ﬁg}og R0gN '§ %ﬁaﬂiggmmm%%ﬂ -giamine HiflosRsRl S id salt,

acid s ami
|ﬁa{2dhmwv0yﬁ—mﬂ‘eftﬁyp5@@gm@@n -7-yl)-3-methyl-benzoic acid methyl ester,

2(2-Amine-A-pethyaeira-gunazRlitofEta,. theiyiih meibylbanamisis-ethanol,
2-[2-Amino-7-(2,6-bis-methylsulfanyl-phenyl)-guinazoiin-4-ylamino}-ethanal,
7-(2,6-Bis-methylsulfanyl-phenyl)-N4-methyl-qguinazoline-2,4-diamine, and
7-(2-Methanesulfonyi-6-trifluoromethyl-phenyl)-N-4-methyi-quinazoline-2,4-diamine,

and the pharmaceutically acceptabie salts thereof.

Compounds of formuta (1) are individually preferred and physiologically acceptable salis
thereof are individually preferred, with the compounds of formula (I} being particularly

preferred.

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.



2-(2-ami no-4-methylamino-quinazoli n-7-yl)-3, N-dimethyl-benzamide, 30
2-(2-amino-4-methylamino-quinazolin-7-yl)-N-ethyl-3-methyl-benzamide,
w3 ddeibmg-6-trifluoromethyl-phenyl)-N4-methyl-quinazoline- Zddiamise 11682
trifluoroacetic acid salt, 2-(2-Amino-4-methylamino-q ui nazoli n-7-yl)-N,
N-diethyl-3;methyl-benzamide, f | formula (1) in this invention
1_[2_(2_1 ‘Pﬁli]r%ezl? é?ﬁﬁ%’%a% the comﬁﬁyy_c)lﬁ 0 tg\;enera ormula (1)
1

0-quinazo phenyl]-ethanone,” 35
PrEy- (- Aemivedissthat fiytatiting-guiHBY & ﬁm»wgeﬂ%ww\@mmb are capable of
242780 R S A RUnSresBRRZAlY Tr¥ideS, .
N-dimethyl-N-propyl-benzamide, 2-[2-(2-ami no-4-methylamino-g uinazoli
n-7-yi)-3-trifluoromethyl-phenylamino]-ethanol, WO 2006/050843
PCT/PP2005/011682 -20 [2-(2-ami no-4-methylamino-q
uinazolin-7-yl)-phenyl]-phenyl-methanon e, 7-(2-difluoromethoxy-ph
enyl)-N4-methyl-q uinazoline-2,4-diamine,
[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-phenyl]-piperidin-1-yl
-methanone,
2-[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-trifluoromethyl-phenoxy]-e
thanol, 5
2-(2-aAmino-4-methylamino-quinazolin-7-yl)-N,N-dimethyl-benzenesulfon
amide, 2-(2-amino-4-methylamino-quinazolin-7-yl)-benzenesulfonamide,
3-[2-(2-Amino-4-methylamino-quinazolin-7-yi)-3-trifluoromethyl-phenoxy]-p
ropane-1,2-diol,
7-[2-(2-Methoxy-ethoxy)-6-trifluoromethyl-phenyl)-N4-methyl-quinazoline-
2,4-diamine, 2-(2-Amino-4-methylamino-q ui nazoli
n-7-yl)-benzenesulfonamide, 10
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-ylmethoxy)-6-fluoro-phenyl]-N4-methyl-
quinazoline-2,4- diamine hydrochloride salt,
3-[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-fluoro-phenoxy]-propane-
1,2-diol, 15 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-qu i nazolin e-2,4-diamine,
7-(2,6-bis-trifluoromethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,
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20 N4-methyl-7-(2-methyl-6-nitro-phenyl)-quinazoline-2,4-diamine
trifluoroacetic acid salt,

w@-{@asises4-methylamino-quinazolin-7-yl)-3-methyl-benzoic acichupsibybi1682

ester 2-[2-Amino-7-(2-methylsulfanyl-6-sgfluoromethyl-phenyl)-q uinazol

Iam (r)w]fe ano ée[g @E" c7eégffor the preparation of compounds of formula (1}
|s me nyI enyI -quin zoI| n-4-ylami ethano|

E%Q%W&@@ﬁéﬂﬁy@@ml%@ﬁﬁ NRIA- W&H?Paﬁlﬂggﬁ a4l diamine, and
25
7-(2-Methanesulfonyl-6-triflugromethyl:phenyl)-N-4-methyl-quinazoline-2,4
-diamine, and the pharmaceu |c\a4f¥fécceptable salts thereof. Compounds
of formula (1) are individually prefefred and physiologically acceptable
salts thereof are individually prgferrag {vitk, the compounds of formula (1)
being particularly 30 preferred. he c nds of formula (I) can have
one or more asymmetric Gy 70 caft themefore exﬂgg as an
enantiomeric mixture, mixtute of steremsomers or as optically pure
compounds. 35 WO 2006/050843 PCT/EP2005/011682 -21 It will be
a reC|ated tha é%e) ounds of general formula (1) in this invention
%8 CEATS a%%?gtlonal groups to provide derivatives which are
cw;’fwbie Bf, BoaverKi@nenaRatNE~-EAMEt compound in vivo. WO
2006/050843 PCT/EP2005/011682 -22 The invention further relates to a

process for the preparation of compounds o f
i RGBT P BRI P R s (RS R . vnen
prjibradcongppund{Ha) 2BsotihetietsineR’, R2 and X are as defined above.

The present invention also relates to compounds of formula (I) as defined

above, when
The compounds of formula {1), (I} and (HO)zB-X can be prepared by methods known in

the art or as described below or in analogy thereto. Unless otherwise indicated, R, R® and

X are as described above,



10

15

20

25

10 prepared by a process as described above. The compounds of formula
(2), (1) and (HO)2B-X can be prepared by methods known in the art or as

wdeseéibagelow or in analogy thereto. Unless otherwise indica¢agrRodd11682

and X are as described above. WO 2006/50843 PCT/EP2005/011682

-23 The invention is also concerned with pharmaceutical compositions
domipentipn ivalvpoonerside i TArae cRiivahQERPERgRComPrisng &
BhAisBase el caly AecB pialkisinat evoandrol apfwaracAdistigracceptable carrier

em odi@g [gtf the present invention relates to compounds as defined

aB of fl . . . .

above for "5 use as therapeutic active substances, particularly for use as
therapeutic active substances for.the %r.eatmegtsa,[%dégr Qﬁﬂ%@%@ gﬁn od above for

dinethes eTRRAMEGR! RIJARIRIETLY VPP R BROTS particularly diseases
whichsaherapsabintetiwitubstpnbrsoaalisstisly neertraficreaifieagiiyp substances

tééla?%aleq}@tgﬁi%%t RS Efapﬁ%aelgl lﬁbﬁé@gtgr@damd:ﬂ iseaseiuitEalp@TP-18
glucqose tolerance, impaired iInsulin s | | on
TR R RSP ALt o or oy B B
obrtissusterwpicicalainbaalatdinbs eTIPE B RSt s BRI i oiseases.
the thempretisartianasophyiacicitdientidtitjseasessithich are

associated with high blood glucose concentration, particularly type 1

dféﬁ@%@én%ﬂea%@@Hﬂgéeg@ﬁ?é%@@t% dizeasesiciampdestaigratic treatment of

tolerance, impaired insulin sensitivi obesity, whi h .
AR LR ST oot o PRI (L BT i otaeuti andeo
huopalbein greatraeivefl disseseseniioh A haTasiedamit bigh tleqrkalygose
%@{f%&ﬂﬁ%%ﬂ%g@%ﬁm@ﬁmf@rdtb}@elﬁi@erammeamumd diseases,
prophylactic treatment of diseases,w [ -

AL A e e b SR TIOR B ety Wejh hotnod
glocusis@0aconnistrringnh cespriamehpentiaidhatdeipsd Qgﬂ‘é%écfé?s‘,””ma“ being or
diaketes related diseases, impaired glucose tolerance, impaired insulin

sensitivity or obesity. The invention also relates to the use of compounds

ﬁﬂ@ﬁ%ﬁ;i& ?tdﬁ;i%ﬂ%ﬁﬁa?@f@g% the w@pa@aﬁmmﬁmedggmemsyasmmed
Dl Ao R aglic reatne (}}' i & é & &vhich are modulated
RBAR %&iﬁ%ﬁﬁﬁ‘%%ﬂ%ﬁ% sfoﬁg%%%fgr_%ﬁ?eggggfs which are

dwsBdiates iniipitors, particularly diseases which are associated with high blood glucose
concentration, especially type 1 diabstes, type 2 diabetes, diabetes related diseases,

impaired glucose tolerance, impaired insufin 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, diabeles
related diseases, impaired glucose tolerance, impaired insulin sensitivity or obesity.
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35

25 high blood glucose concentration, especially type 1 diabetes, type 2
diabetes, diabetes related diseases, impaired glucose tolerance, impaired

winsuinesengitivity or obesity. WO 2006/050843 PCT/EP2005/Gk¥6882¢@%%011682

Intravenous, intramuscular, oral or inhala@qn administrations are preferred

Torms of e, The dosages I Whisl . CompaNYS e INERIAB S ms of use.

€ ‘amount pen on the natur SpECI IC
ditivddnggeditmuhiod tigecampesqdsehibaisventiva prtiarripistarecioaiéective

%ﬁ&*ﬁﬂm%@ﬁe r&rn@l@éﬁﬁ%é‘@)ﬂﬁ%ﬁ@&ﬁr@uﬂ%bb@@& SGaenverkonal requirements

means, e.g., by dose-limjting clinical tr| Is. I eneral dosa sof aboHtby any

o 2 Ay B0 B (a8 relenr Wi Sosies O
@&W@mwhgmmﬁ dhengpaetibuiting giefelrtisls hig @ﬁf@fﬁbrﬁﬂmléﬁ of about 0.1

@Br §/?(£ ba %ﬁ}m?@rm%@‘ﬁ'@ﬂéﬁ@@tﬁﬁﬁ@é@aﬁé@d 0.5-10 mg/kg per day

arma ically effeéctive amount of a compound of the invention and a
ﬁ?@éﬁ*&ﬁé@lﬂi’ﬂﬁ%%ﬁf@%ﬁbble carrier. Such compositions may be
formulated by any conventional means. Tablets or granulates can contain

enes.otain %@é{f cggpp' &k 'Sﬁar%#!&%&? cbﬁH@sn%@Qﬁ%?aﬁ?Q

be, For example,n m of a sterile water-miscible solution. Capsules
iruonesvisAiNe SoliR RERHTHOAARABIP R IO LR B YRGHOfieRE @ Pharmaceutically

Faldfédgﬁfé‘ﬁ%%aﬂt%ﬂaﬁgbﬁﬁﬁﬁ%@@ga@ﬁl&llﬁw%@wﬁﬁﬂlmglﬁiysialmmwuwhai means.

used as preser stabilizing, moisture nd emulsi

M@Fﬁa&r §5€I“L’§u}8$%\§aq@h‘§o{ﬁ§% Rotic |8ressure bu Ers and oth f¥t RGBS, Liguia

astitivestionn cdedbefpresempiThia predisushy m@tﬁtimw\yat@am@ﬁwia@@wt@n
Eﬁr?@gn?&mé’rﬁﬁ@r%mf%ﬁ&@f?é?%%ljl@&ﬂﬂ%@éﬁw'ﬁ@gﬁlbédient Fuﬁhermore

Bl
accepta eorganlc or inorganic su bstances, e.g., water, ﬁelatlne lactos

dianat- mpigHsg aRrties AR vell asgRibsiRagRS FHipMdREHE YRR SRS “Stabilizing,
theolikerc Qsalining dasagaifafviig aychiasasatiétssasuttsdpsulesngribferabptic

Sonen oA mas 250, MAlACORGAUIgvention. The

ompoun € invention may e prepare 25 conventional means.
In accordance with this invention, the compounds herein as well as their

W%MWW@&W@EM%@%HS&M|dﬂhtirﬂ§ééﬁr@b@§3ﬁé%\@ﬂiieﬁhventionai
of illnesses associated V\h h high blooc‘i}éllru Qse &jr{centratlon A %referrfqme
PR LY AP IR B I RS NI IRARS P56 R S Sdoliatea With

diahietes starch, magnesium stearate, talc, gum arabic, polyalkylene glycols and the like.

Oral unit dosage forms, such as tablets and capsules, preferably contain from 1 mg to 250
mg of a compound of this invention. The compounds of the invention may be prepared by

conventional means.

In accordance with this invention, the compounds herein as weli as their pharmaceutically
acceptable salts are useful in the controf 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 adjusied 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 acceptabie salt thereof.
The daily dosage may be administered as single dose or In divided doses, and in addition,



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

w0anecalsegat administration, the dosage for adults may vary fregralioutdeiiss:
mg to about 1000 mg per day of a compagind of 35 formula I, or of the

corresponding amount of a pharmaceuti A I ; of. The
iy OB 2D B SErEn I ancle Sqe AR P, ane
in addition, WO 2006/050843 PCT/EP2005/011682 -25 the upper limit
can also be exceeded when this is found to be indicated. WO
2006/050843 PCT/EP2005/011682 -26 The methods for preparing the
compounds of this invention are described in the following schemes. In all
schemes and examples herein it is understood that all carbon and
heteroatoms, whether structurally depicted by letter or bond line drawing,
are accompanied by the appropriate number of hydrogen atoms to
complete the valence as 5 appropriate. SCHEME 1 shows the
preparation of 7-bromo-quinazoline-2,4-diamine according to the
procedure described by Hynes, J; Tomazic, A; Parrish, C; Fetzer, 0.
Journal of Heterocyclic Chemistry (1991), 28(5), 1357-63. 10 SCHEMEL1
NN FNNBr Brl1ll Compound 11 : A mixture of
4-bromo-2-fluorobenzonitrile 1 (5.24 g, 26.2 mmol) and 15 guanidine
carbonate (9.45 g, 52.5mmol) in N,N-Dimethylacetamide (150 ml-) were
heated under nitrogen at 150-160C for 24 hours. The resultant reaction
mixture was cooled, concentrated in vacuo, to get yellow solid. Water
(150 ml-) was added to the yellow solid
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followed by agueous ammonium hydroxide (5 mL) till pH was 8-9. This
resulted into very fine yellow solid which was washed with water followed

wbyretheso’pe then n-pentane to 20 give 7-bromo-quinazoline-Zid1giaaneeo11682
11 (6.18 g, 98.7 %) as a pale yellow solidpgHH NMR (DMSO-d6, 400 MHz)

6,15@?% ’égﬁgﬁﬁgﬁé‘? ch%é%%%%%%@i@ ri(é)»iﬂé%%’?ﬁ%de;rﬂa thg following
elvmpmVided achenrakogatesetd)s aiiditsdBdaroRa rjwlisagbon and

detailedi 2% dgserintion o thaschamadis metheds: WARRREHENB3 are
PCT/EP20_05/011682 -27 SCHEME 2 2, N H2NtN Br._ |l NH]2 Nh
RN B R SRR S A R E IR NS REAR R the vleros as

(é@mpptim.lllz The coupling reaction can be carried out by a conventional

aryl coupling 5 method, e.g., Suzuki coupling method: (a) Suzuki et aL,
synth.commun. 1981, 11, 513, (b) Suzuki pure and Appl. Chem. 1985, .

RO F5B0HE) S AIRREET N PR UGB BAHESAS Rerang to the
Shirk @iralackcrgd Genynd 892, T3 2R 38 HartehMar fieteealO Adtaurnal of
Hetearocyclic Chemistry (1981), 28(5), 1357-63.

SCHEME 1

Br
I il

Cormpound 1f : A mixiure of 4-bromo-2-flucrobenzoniirile 1(5.24 g, 26.2 mmal) and
guanidine carbonate (9.45 g, 52.5mmol) in N,N-Dimethylacetamide (150 mL.) were heated
under nifrogen at 150-160°C for 24 hours. The resuitant reaction mixture was coocled,
concentrated in vacuo, 1o get yellow solid. Water (150 mL) was added to the yellow solid
followed by agueous 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-peniane o
give 7-bromo-quinazoline-2,4-diamine 1l (6.18 g, 98.7 %) as a pale yellow solid. 'H NMR
(DMSO-ds, 400 MHz) 8 7.89 (d, J = 8.79 Hz, 1H), 7.38 {broad s, 2H), 7.33 (d, J=1.95Hz,
1H), 7.13(dd, Js = 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:



Chemica Scandinavica. 1993, 47, 513. 10 Typical conditions used to carry
out the Suzuki coupling of 7-bromo-quinazoline-2,4- diamine Il includes
wihmesseligither commercially appropriate aryl or heteroarompgic/t@BiC 1682
acid or esters (e.g. where Ar is defined agaryl) as coupling partner, in
aqueous base such as sodium bicarlenatas@r potassium carbonate or
barium hydroxide or triethylamine solution, a palladium catalyst (2-20
mole %) such as 15 tetrakis(triphenylphE‘phine)-palladium O)or[1,1
'bis(diphenylphosphino)- ferrocene]dighisro<patiadium(ll), in a suitable
solvent such as aqueous ethanol or DHE 0 MF or ethylene glycol for at
temperatures ranging from 25 Che¥125NC for 2-18 hr yields compound
lIl. Alternatively, coupling reaction can begarried out by a conventional
aryl or heteroaromatic coupling partner utilizing Stille coupling. e.g. Stifle
et al., Angew. 20 Chem. Int. Ed. Engl., 1986, 25, 508. WO 2006/050843
PCT/EP2005/011682 -28 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 (Ql)qtz)r [1,1 'bis(diphenylphosphino)
5 ferrocene]dichloro-palladium(ll), a salt such.as potassium fluoride or
lithium chloride, in a suitable anhydr s? such as THE or DMF or
ethylene glycol for at temperaturgs \yangifig-fesm-25 'C to 125 C for 2-18
hr yields compound I1l. Compound’lV : The compound Il is then further
alkylated at to -50C to room 10 temperatu‘rlé with suitable base such as
sodium hydride and variety of halides (e.g|, R, Br, R2 Br, R3 Bror R, |,
R21, R31, where R1, R2, R3 are defined t%%igéelds mono-, di- or tri
substituted compounds IV. The control of alkylation can be gontrolled by
selecting the appropriattle_I ciivalence of the halide use(.-8cheme 3
below provides an alternatjvely general synthesis stepsj and the
examples provide a detajfed-deSeription ofithe schemific® ethods.
WO 2006/050843 PCT/#P2805/041682 -29 SCIﬂFNMadi\ﬁ/
HN" N X . X

2

v

Compound lil: 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, 17, 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 I} includes the use of either commercially appropriate aryl or heteroarcmatic
boronic acid or esters (e.g. where Ar is defined as aryl) as coupling pariner, in aqueous
base such as sodium bicarbonate or potassium carbonate or barium hydroxide or
triethylamine solution, a pafladium 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 °G to 125 °C for 2-18 hr
yields compound iil. 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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NH2 0 NaOH H2NXN Br H2N N V Br II CI CI HCI Cl alie [HiNiBi VII VI |
RZNH HN'F." F,N R + HZNN Br H2N N Br VIII XB(OH)2, Pd(PPh3)4,

WOMEE#IH, Na2CO3, H20 HN.R RN + H2NN X H2N N X#¢1/£p2005/011652

Compound V: A 5-L 3-neck Round bottopsflask was charged with of

7-bromo- quinazoline-2,4-diamine 1l (292.9 g, 1225 mmol) followed by
2-methoxyethanol (600 mL) 5 and a solution of sodium hydroxide(294 g,
TeB0amabHianscice du weriep i ine Syl erracinRditeas AT e Fked
@ﬁﬁesmﬁlét%@%%fﬁwnwtﬂwlwm qxateybt {Re2yaliole/ %) such as
reaction solution was allowed tq.slowly caol 1o . arder to
e e LR S
sechaeigifiichloycdrafiagisev B disels siciver peeIscksDifuedgier HBiyaphioride, ina

CORNAE Iy VdirRas apd&aliecieddherriipMsalisiakadyfitspiinmopeiratures
canvas filter he soljd cake Wagfrlnﬁgg with-2 L ?F: deionized water

dT
m‘%@éﬁ%@éﬁ“&& ighit & '9540t? &f &5 WIRAPRUIER l|‘trogen bleed to

get 2-Amino-7-bromo-quinazolin-4-ol V (287.14 g, 96%) as a white
powder. 'H NMR
Compound IV : The compound il is then further atkylated at to -50°C to room

temperature with suitable base such as sodium hydride and variety of halides (e.g., Ry Br,
R, Br Ry Br or Ry | Ryl Rsl, where Ry, Ry, Rs are defined above) yields mono-, di- or
substituted compounds IV. The control of alkylation can be controlled by selecting the
appropriate equivalence of the halide used. Scheme 3 below provides an alternatively
general synthesis steps, and the examples provide a detailed description of the schematic

methods,



(DMSO-d6, 300 MHz) 8 11.16 (broad s, 1 H), 7.74 (d, J = 8.38 Hz, 1 H),
7.73 (d, J =1.65 WO 2006/050843 PCT/EP2005/011682 -30 Hz, 1 H),

W 3@ d@shsls= 8.38 Hz, J2= 1.65 Hz, 1 H), 6.73 (broad s, 1 H), p:33:fdoek/m11682

10

1.95Hz, 1 H), 7.13(dd, J1 =1.95 Hz, J2 %8.79 Hz, 1 H), 6.18 (broad s,
2H). Compound VI: Typical Vilsmeier% lggmﬁlgn conditions are carried
out as described by 5 Daluge eta!, U at No. 5,917,042. The Vilsmeier
chlorination 2-Amino-quinazolin-4-ol may be carried out in an inert solyent
such as toluene, chloro nes or chloroglkanes. The chlorination canjpe
carried outat0 Cto ﬂ: action time Is typically 12-48 hours. ﬁ
3-L three-neck RQILN flask equipped was charged |, Br
2-Amino- Z<bromo-fuinazolin-4-o0 v (33.60 g, 140 mmol), Chlorogform (1
L) and Zhloro methylenealmethyllmlnlum chloride (58.51 g , 448 mmol,
3.2 eguivalence) , and warmed to reflux under N2. The suspension N
becgme a yellow solution after -1 h and was refluxed while stirring for 16/ n="
hours with the evolved HCI gas being passed through an HCI scrubber. -
The resulting dark suspegsion was fooled to <215 C and 800 mL of ¢t

-water was dded Salid sadium carbonate monohydrate was add

@ he |ayers Were Separated and the arga @

lay&thigits washed with watert2 6400 mL) followed brine (200 k). THe
organic phase Wwas dfied vaver magnesium sulfate, filtered, and
congentrated in vacuo to N'-(7-Brqmo-4- gn ro-
quingzolin-2-yl)-N,N-dimethyl-formamij |ne | as an aqrange solid (49.7 g).
20 (CDCI3, 300 MHz) 6 8.82 (5~1 H), 7.89 (d, J = 1.78 Hz, 1 H),
7.94 (dN =8.79 Hz, 1 H), 7.48 (dd, J1=8.79 Hz, J2= 178Hz 1H),3.22
"21 (s, 3H). A solution of ejther 6N Hydrochloric aeid RL5 M
KH2PO4that been adjusted to pH 6 with 85% phosphorid acid is
added to N'-(7-Bromo-4-=ctiforo-gyjinaz 2 -yl)-N;:N 25 NS
dimethyl-formamidine VI, tillﬁ e olution WasHZ’N&H
resultant reaction mixture is stirred for 24 h to 48 \I;me\t robm temperature
till hydrolysis of N'-(7-Bromo-4-
chloro-quinazolin-2-yl)-N,N-dimethyl-formamidine Vi dng, papeh),, DME,
N-(7-Bromo-4-chloro- quinazolin-2-yl)-formamide VI1E:30, Nags®, m@no- or
di- substituted the 7-bromo-N4-alkyl-quinazoline-1;,3-diamines VIl can be
synthesized directly from the intermediate
N-(7-Bromo-4-chloro- qumazolln -2-yh)R R B

fli ff@

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 refluxed for 3 h, and a steady evolution of ammonia was noted. The

Ci

Vi

yellow reaction solution was allowed to slowly cool to 65 °C overnight in order to avoid any
accidental meltdowns. The resuliant reaction was neutralized and acidified by drop wise
addition of 12 N HC! (~550 mL) with ice bath cooling to pH 5.5, and collected the white
solid cake by filiration over a canvas filter pad. The solid cake was rinsed with ~ 2 L. of
delonized water and sucked dry overnight at 25 torr at 60 °C with a slow 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) 8 11.16 (broad s, 1H), 7.74 (d, J = 8.38 Hz, 1H), 7.73 (d, J = 1.65
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formamide VII by refluxing with an excess of amines (e.g., RIR2NH where
R1, R2 are defined above) in the refluxing solvent such as ethanol,

wisomopanet, n-propanol, n-butanol and with similar reaction ascdesssifaed116s2

by Daluge et al, U.S. Pat No. 5,917,042, 35 Compound IV: The coupling

reaction can be carried out by ional.a lin h o

S g e B P e Bl e CEnoRRr s ge T oy = .05 e
W), 2008(@508431 %Hzgge%mlﬂmm:ﬁ%xm@éﬁ, #ire andAppl.

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,
&8@?%%‘&%3@%’%@%%\% ”T@@%’n ﬁ?néign%afﬁ%raf coendl'v:onsescnbed by

Lﬁ@dg@ @_ﬁéﬂyw&m Nuzekiicogdng of 7-bromo-N4-alkyl-quinazoline-
1,3-diamine VIl include the use of either commercially appropriate aryl or
heteroaromatic boronic acid or esters (e.g., where Ar is defined as ar

aEnedlifsingirarthesinaien RIS cHiaas A 405 JBRIN DRSS RIS Minert sotvent
m%@%lﬁéﬁ@&%@&ﬁm&éfﬁrf&yﬂiﬁmﬁd@mﬁ EHaydainaisoiuionbacarried out at 0

palladium catalyst 2 20 mol
(ﬁ,é%g?ﬁlpfﬁ %éﬁﬁ%géw et)s F}"a[ﬂ PC?P_ gfjhcw‘s ( dlphthreeﬁggé i?r?grid bottom
fﬁmm}dnﬂdmmmmﬂmmm@m@%m@uﬂcﬁ 3 6gadtus 140 mmol)

f‘éﬂ%}B QLTHESQ DMRoigthwensaiiealfeialitampeiaiueessagiog g , 448 mmol,
from 25C to(l_ll(25 for 2-18 hr elg‘ﬁgsl rtﬁ?ﬁe 7- a | subsgtu?edgg e
at

NAR ARVIVGIRRSS bIRRITRSFhIRE ecamme a yellow

Iy, & up?mg reaction
cashiercatided dutamy avaemmmmahaewtmm@ﬁero‘e&@mmmamﬂmﬁgoived HCl gas

ig?eﬁ%gg‘"gz&z% %ggg ﬁﬁ rﬁ!ﬂjersgj‘rl% Al IS s M vied-cooled to <5

ypica condltlons used to Carry out the Stille

re@etishaneimieofieccater wasatrgrsardalid sraiErcAthendse giriPpytirks, was added
P&H%ﬂ}%?ﬂ%@'}sﬁ {2a20amate %91@ z%swere separated and the organic layer was

tetrakis trlphenylphosphlne) aII d|um 0) or d| h
BB LRI A Rt LU UL LR SR B wes dried
"vaml@imimmammh@armwmsmmm sudtchs PHE@rBwmog-chloro-

eth for,
SHESIE e rap e oo s st ol

AR CuiRR dire)-d 8- BRmindv7.89 (d, J=1.78 Hz 1H), 7.94 (d, J = 8.79 Hz, 1H), 7.48
(dd, J; = 8.79 Hz, Jo= 1.78 Hz, 1H), 3.22 (s, 3H), 3.21 (s, 3H).

A solution of either 6N Hydrochloric acid or 1.5 MKH,PO,that had been adjusted to pH
6 with 85% phosphoric acid is added to N'-(7-Bromo-4-chloro-quinazolin-2-yi}-N,N-
dimethyl-formamidine V1 , till the pH of the solution was ~3, and the resuitant reaction
mixture is stirred for 24 h to 48 h at room temperature fill hydrolysis of N'~<(7-Bromo-4-
chloro-quinazolin-2-yl)-N,N-dimethyl-formamidine VI to the N-(7-Bromo-4-chloro-

guinazolin-2-yl)-formamide Vil

These mono- or di- substituted the 7-bromo-N4-alkyl-quinazoline-1,3-diamines VIli can be
synthesized directly from the intermediate N-(7-Bromo-4-chloro-quinazolin-2-yl)-
formamide VI by refluxing with an excess of amines (e.g., RiR.NH where R4, Rq are
defined above) in the refluxing soivent such as ethanol, isopropanc!, n-propanol, n-butanol
and with similar reaction as described by Daluge et al, U.S. Pat No. 5,917,042.

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



10

15

20

25

30

Scheme 4 below provides one of the ways to synthesis appropriate
substituted bromo aryl X that would be utilized as a coupling partner for

wEusbkdhstdifte or other transition metal catalyzed coupling as gesotiba@ini6s2

scheme 7. 30 WO 2006/050843 PCT/ER2§05/011682 -32 SCHEME 4 Br
r AZ-AG_IXXT propriat I
G Sl R A aome 18 e s
ammr@e'a@aé-mydbﬁw@r%t@icn{: %r@é%ﬁ@&@@}%ﬁm (e) Martin et al.,
cgmggﬂ}yaag@gﬁ&}%pmbgnwmlx where A is hydrogen, halogen

or mono or di or tri or tetra substituted alkyl, alkoxy, and where Z is mono
or dl_or tri or tetra fluoro substituted compound via displacements of
frugqmda i@ aseteccatiyoost theil Bivgkd cavietinie v P Herorie N4-alkyl-quinazoline-

{SQ '8%%% e &Q%’?%l%ﬁ:@ﬁxrﬂ%@%’wEﬁé%ﬁﬁé@@ﬁﬂtﬁo@heteroaroma‘nc

cesium car onates or sodium y dride in a suitable a y rous solvent

SorRIP i EPIE LR TN 10D SRR e ARSI A8 AT AR R HISRAG R aquecus

2&5&%&&5@3@@&&@ btoalfar’b'bﬁafdel origetdisplacememtatactivasuandgidoside or
acc to the procedur Yol oy, ine Ch
S M P bt 2 MO e o et .

Sgah&ie\sﬁmpmsslpbegmiﬁ@ﬁé@éh@s%%& 191%1@ @ilBReEPRRWs
]p'%‘g%?:gﬁegﬁmﬁéﬂﬁ?ﬂ@ﬁ)anf’ﬁf?s@}gélﬁléjb@ﬁ/tfhmd@ﬁraes&ﬁlsé@w@dthanol or THF or
obtaine ch elow provi t
SWE@@\‘QHW&QM@I 506 ahSTReg ﬁ%tr% INLAIS a%/?’%g? a?%%vygﬁ%% 18 hr yields
utibzedasdaeoBplnysobiicteo NStaligii oSt dinatherdiamiigdd metal

catalyzed coupling as described in scheme 7. 20 SCHEME 5E NHZ A z

F/H
Alternatively, coupling reaction can be carried out by a conventional ary! or hetercaromatic

coupling partner utilizing Stille coupling. e.g., Stille et al., Angew. Chem. int. Ed. Engl.,
19886, 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(diphenylphosphino)-
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 yields 6-ary! substituted 7-aryi substituted N4-

alkyl-quinazoline-1,3-diamine V.

Scheme 4 below provides one of the ways to synthesis appropriate substituted bromo aryl
X that would be utilized as a coupling pariner for Suzuki, Stille or other transition metal

catalyzed coupling as described in scheme 7.
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/ XI X11 The appropriate substituted 2,6 -hetero difunctional halo aryl XIi
where E is Bromo or 25 lodo, Where F is hydrogen, halogen or mono or

wdiapdiisagietra substituted alkyl, alkoxy, thio alkoxy and wheredtigihigs/o11682

alkoxy, alkoxy, cyclic or acyclic amines cap be made from commercially
available anilines IX where A is hydr%q..gﬁ ogen or mono or di or tri or
tetra substituted alkyl, alkoxy, and where Z'1s mono or di or tri or tetra
halogen substituted congpound via diazotizations of aniliné8to respective
halogens. The multi stepjsynthesis WO 2006/050843

PCT/EP2005/011682 6 - ¢ Il was

exactly carried outfact @30 the—prUCFdUTé’;’desc‘ﬁ g |ghkowska

M, Benin V, Kaszynki“Fettahedron 2000, 56, 1675 and the-réferences

cited in it. 5 Scheme 6 w provides one of the ways to s¥nthesis

appropriate 2,6 difunctiohal halo aryl Xl that would be utilized as a

coupling partner for Suzuki, Stille or other transition metal catalyzed

coupling as described in Scheme 7 QA \R11 X

XIE FBPTPRI a5 U BRI A USR8 Y %ﬁnc’t%%gyﬁ%g EhY ?Z% erenErlO or di or

1] Bmmmmumm,:mdhaﬂwlﬁai&:blydaogefmmalﬁggraHMrCme %&fé‘iﬁhc amines can be

tﬁl.fé%% BH%%?E@U@P etk B IkGySER R8s hydrogen halogen or
ro

synthesise accordln m commercially available 2,6 de%mctlona

Yo @mgmréﬁggﬂ;ﬁ@t%t%%l‘,@ e&ﬂpe‘é’%?é‘? IR 8IGRe pEdi or tri or tetra
Standaightrnay r@pfp@mtumasdmpmﬁnatlowwoﬁdanbomletaamim esepalkoxy

N&y‘%]’a%ﬂidnmgnjgzaig ofic 'ﬁj‘%ﬁ %?éH?r%lﬁ C?Wthvglwsggﬁw H#e YiStassium

erences cited in it. 20 Standard
mer’ammqoco@eaum§wbmiﬁa@6ﬁ@cb‘ﬁr@d?b@fx@ﬁd%uw%té% RO, solvent such

Marehr or DMF or DMSO or neat for at temperatures ranging from 25°C to 125°C for 2-18
hr. The fluoride displacement reactions are done according to the procedures reviewed

by: (a) Viasov, J. Fluorine Chem, 1993, 61, 193 (b) Clark , Chem. Hev. 1980, 80, 429 (c)
Yakobson et al., Synthesis. 1983, 169 and the references cited in the mentioned reviews |

where 1X possess multiple F, mono ot di or ri or tetra substituted product can be obiained.

Scheme 5 below provides one of the ways to synthesis appropriate 2,6 ~hetero
difunctional halo ary! X! 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 E

Xl

The appropriate substituted 2,6 —hetero difunctional halo aryl XII 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



10

15

25

30

J.; Advanced Organic Chemistry, Wiley-Interscience: NY, 2001, pp.

508-515 and the references cited in it. Standard literature procedures for
walthehyegs from carboxylic acids: see Smith, M.; March, 25 JpAdwaneediiscs2

O:cganic Chemistry, Wiley-Interscience: Np¥%,.2001, pp. 553-554 and the

references cited in it. Standard literature pr ’

R e e R

Ncaf0Es imstATE 168GiankotiekrckbrBRoiss \bitsesryiNd 3gtrahedron 2000, 56, 1675

%O&ﬁ _%‘?é?\i@ég’&t\é@i”ﬁq{? 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)
Benemds. teiphtpelides nRenbastiey Go\syriNies BOTEI0B08L32,6 difunctional halo
E&T@gﬁggm%%}& 68 tifi%’o%%@ﬁrﬁr%pért%%mi}@m&& other transition

: ewcastle, G. W; Denny, W. A. Synthesis 1985, 2, 217-30.
(dptatwelnlBed; RenNbgstedesciped 4y FEYCBEE: Denny, W. A. J. Med.
Chem. 1990, 33, 1375-9. (e) Mongin, F; Desponds, 0; Schlosser, M.
Tetrahedron Lett. 1996, 37, 2767-70. E&m 7 below provides another
alternative enablement to make N4-aﬁ<y -quinazoline- 1,3-diamine IV from
bromo ﬁyl X @t 2,6 -hetero difunctional hafo aryfXll or 2,6 difunctional
halo ary] Xl via Suzuki or Stille cougling .1 HEME 7 R1~ -R2 R111
¥ PN~ H21\1 N Sn~~

a VIIRIX or X1 r X111

XHl

Xl

The appropriate substituted 2,6 difunctional halo aryl XIlf where £ is Bromo or lodo, where
A is hydrogen, halogen, lower alkyl, lower trifiuoro alkyl, lower atkoxy, thio alkoxy, cyano,
nitro, can be synthesisedaccording from commercially available 2,6 difunctional benzoic

acids X1 according 1o literature procedures stated below:

Standard literature procedures for esterifications of carboxyiic acids: see Smith, 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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R1'~ R2 R1~N/R2 X or XIl or Xl Ni INS J 1,0 HzNN X H2N N 11 IV XIV
The organostannane Xllta can be prepared by reacting mono- or di-

woeubeatitate@s7-bromo- N4-alkyl-quinazoline- i ,3-diamines POT/EP2005/011682

7-bromo- N4 -alkyl-quinazoline-1,3- diamir}g4VIII to its 15 coupling partner

Bis (vibutyl i) %%I%% % cata B8 1 HENER o, 6. W: Denny, W. A

(t p e -pa dlum such as potassium
mmrm:snmum ehibAbe(dnAt welitdbld: aﬁw@?@ﬁ% SiV¥nBagelpuBrhgenny, W

%Fc%ee%hyi%@% checaliar.at (SMRSIGHIEeSIangINgd N iftect 26C
or -18 hr. 20 Th eﬁg{g rlate cammercially available substituted bromo

dsiracediox e or d %48&6fing to procedures described on (

Scheme 4-6) can then be coupled to organo- stannane Xlila via coupling

rseehctlon 9%%&%@ %Q%B%Qr%Y%w%bdrﬁénP%W&mﬂﬁkyl quinazoline-
couanr]@ partner ut|I|2|ng Stifle coupling. e.g., Stille et gew )gg
ihe-BemmeylY rogsbnsen! wer &%@%@Eﬁ BEHIRY ﬂﬁ‘l Ern%@,
Tivoicabrandiionsusme r Moot BuStilepieaction 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(diphenylphosphino) 5 ferroceneRERMB-palladium(ll), a salt such as

potassmm fluoride or lithium chloride, in a supable aniydrous solvent
such%s\'l(ﬁE%r DMF or ethylene glycol for at temperatures ranging from

25C to 15C for 2-18 hr yields 6-aryl substltuted aryl substituted
alkyl-quhazoime~1,3-diamine 1V. 10 Alternatlvé‘ﬂy the f ,3;]__7‘4,
dioxahiorola an be prepared by T&actin no-~at d
7-breMoNA-atkyT-quigrazoline-1,3-diamineMell to it coupling pRlkner™~"

bi(pinacollato) diboran, palladium catalyst (2-20 motd!B) suéh_as
tetrakls(trlpH@hylphosphlne) palladium (0) , a salt such FS potassium

Z>

acetate, in alsuitable ¥ or XY or Xl

R R
R P N
X or Xli or Xili NZ NF
N“" -
N SN
s _0 HZN/I\N X
HNT N B
\
xiv

The organostannane Xllia can be prepared by reacting mono-~ or di- substituted 7-bromo-
N4-alkyl-quinazoiine-1,3-diamines 7-bromo-N4-alkyi- quinazoline-1,3-diamine Vill to its
coupling partner Bis ( tributyl tin}, palladium catalyst ( 2-20 mole %) such as
tetrakis(triphenylphosphine)-paliadium (0} , 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.

The appropriate commercially available substituted bromo aryl X, XIf, Xiit ( or prepared
according to procedures described on ( Scheme 4-8) can then be coupled to organoc-
stannane Xlila via coupling reaction can be carried out by a conventional aryl or
heteroaromatic coupling partner utilizing Stille coupling. e.g., Stilie et al., Angew. Chem.
int. Ed. Engl., 1986, 25, 508.
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anhydrous solvent such as THE or DMF or ethylene glycol or DMSO for at
temperatures 15 ranging from 25C to 125C for 2-18 hr. e.g. (a) Suzuki et

watz@yotiseommun. 1981, 11, 513, (b) Suzuki, Pure and AppleChER005/011682

1985, 57, 1749-1758, (c) Suzuki et at, Crgmm. Rev. 1995, 95, 2457-2483,
(d) Shieh at al., J. Org. Chem. 1992, 57, 379-381, (e) Martin at at, Acta

Chemica Scandinavica. 1993, 47, 513. 20 The appropriat iall
AvaltaicondiSom e bia R PR S 8F (RS LE° ALE R D ©

o Eg]gégﬁﬁwggé(ﬁ%hﬁd ?{B/Ub'ﬁ@?mﬂ}&éﬁ)aﬁadimenmmtﬁﬂé@ aie/le) such as
2 loxaborolan via coupli jon utilizi '
SR TR P AL P Com Toea Aty
SarzotinBiehiond-piidiCE. 2 98% S87) 27 B9taEsiEn (K055 Gk kel chloride. ina

ggﬁ%;@ﬁé%ggy&ﬁ@ I@%A t T@é‘?’] ohisi Febaétgy!@’f g dyhenor2a 982eratures
in et al.,, Acta,Chemica S inavi

RIS G TERACRTINON], 2 RO oL S ere b SRy o
agldyreuirase|nte- UlidiagirevBfse phase HPLC with TFA gradient, were

- prepared as the trifluoroacetic acid salt: WO 2006/050843

PCTIEP.2005/011682 -36 EXAMPLES E lel H3C )
g e R IRB R BEA RS oo

78?[;9{@?@#0}@\%@?«2@@@@%3%1i(@-ﬁgagdiarsiae Wihis i eglvaiog @stner

mi-) and e n col dimethyl I oM ith the

B e S e T
satrmsittisbeiyipheainateaisdiion ®.onte) aass %ﬁﬁ%ﬁ%ﬁ%@?@ in a suitable
barpRiF REIALOER stk 43 TAMeh Bier:tryTrer glusel undiBlrages temperatures
The resultant reaction mj tyre W .

ranging from 25°C to 125 é or 2—%??1:’. e.g. (a) Suzuki et al., Synth.Commun. 1981, 11,
5183, (b) Suzuki, Pure and Appl. Chem. 1985, 57, 1749-1758, (¢} Suzuki et al,, Chem.
Hév. 1995, 95, 2457-2483, (d) Shieh ef al., J. Org. Chem. 1992, 57, 379-381, (e} Mariin

ef al., Acta Chemica Scandinavica. 1993, 47, 513.

The appropriate commercially available substituted bromo aryt X, Xil, Xil ( or prepared
according to procedures described on ( Scheme 4-6) can then be coupled to aryl [1.3,2]
dioxaborolan XIV via coupling reaction utilizing e.g., Suzukl coupling method: (a) Suzuki et
al., Synth.Commun. 1981, 71, 513, (b} Suzuki, Pure and Appl. Chem. 1985, 57,17489-
1758, (c) Suzuki ef al, Chem. Rev. 1995, 85, 2457-2483, (d) Shieh et al, J. Org. Chem.
1992, 57, 379-381, (e) Martin ef al., Acta Chemica Scandinavica. 1993, 47, 513.

In the examples which follow, the final compositions were purified either as free base or,
utilizing reverse phase HPLC with TFA gradient, were prepared as the trifiluoroacetic acid

salt:
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heated at 85C for 1 '/z hours. The reaction was then cooled, diluted with
water and extracted (3 x 100 mL) with 95:5:0.5 methylene chloride:

waonalihatok4aqueous ammonium hydroxide. The resultant combirerP2005/011682

organic layers were dried over anhydrousséadium 15 sulfate, filtered and
concentrated. Flash column chromatography on silica gel packed in
95:5:0.5 methylene chloride : methanol: aqueous. ammonium hydroxide.
7-(2,5-dimethyl- phenyl)-quinazoline2; (614.2 mg, 80.5%) was
obtained as a light brown solid. 'H NMR (DMSO-d6, 400 MHz) 5 7.99 (d,
J=8.79Hz,1H), 7.30 (broad s, 2H) d, 4 = 7.81Hz, 1H),7.09 (d,
J=7.82,1H), 7.06 (broad s, 2H), 6. ##E%T‘— 1.95,J2=8.79,1H), 20
6.02 (broad s, 2H), 2.30 (s, 3H), 2.19 (s, 3H). A solution of
7-(2,5-dimethyl-phenyl)- qum{ﬁ:{fﬁm\e -2,4-diamine ( 510 mg, 1.929 mmol)
and iodomethane ( 0.11 ml, 1.767 [jpmol) in anhydrous
N,N-dimethylformamide (15 mL) at 5 C was stlrred under nitrogen and
treated with 60% sodium hydridgyif St
resulting a mild gas evolution. THe res |xture as poured into
water and extracted with a 9f1-methytene.ghfonde/nathanol solution.
Flash chromatography (Merc Silica gel 60, 230 %100 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. 1H NMR (DMSO- d6C’l&)§) MHz) 5 7.94 (d, J
=8.79Hz,1H),7.91 30 (broad q, J =3.91 Hz, .1 H), 7.18 (d, J = 7.81 Hz,
1 H), 7.08 (m, 3H), 6.97 (dd, J1 = 1.95 WO 2006/050843

E}éf?éf Er%é%%ﬂé@%ﬁ?&zl 1§O§éﬁérﬁ|8§ 4. &adﬂénldﬁi;r@d«%bmﬁd@ﬁabl)z 2-8@mine I

y4 nana s mann
tH & 5ot %Brﬁﬂ%lﬂg %%'\Wé %?2%&‘%@’%@% B Iiéé mk) was
hlﬁﬁécNN:Na \thel\ﬂéﬂrﬁkls (triphenylphosphine) paliadium(0) (0. 71 g, 0 614 mmol) adq.
saturated sodium carbonate solution (6.0 mL) and 2,5 —dimethylphenyl boronic acid (0.86

g, 5.73 mmol) at room temperature under nitrogen. The resultant reaction mixture was

heated at 85°C for 1 ¥ hours. The reaction was then cooled, diluted with water and
extracted (3 x 100 mL) with 95:5:0.5 methylene chloride: methanol: aqueous ammonium
hydroxide. The resuliant combined organic layers were dried over anhydrous sodium
sulfate, filtered and concentrated. Flash column chromatography on silica ge! packed in
95:5:0.5 methylene chioride : 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-dg, 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, J2 = 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 mli, 1.767 mmol) in anhydrous N,N-dimethylformamide (15 mlL}at-5
9%C was sfirred 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 chioride/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-ds, 400 MHz} 6 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, J: = 1.95



F F 10 From 7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine there

was produced N4-Methyl-
wa-t2etriflweramethyl-phenyl)-quinazoline-2,4-diamine as an offagiiteraodisto1 1682

EI-HRMS m/e calcd for CL6H13F3N4 (Mst).318.1092, found 318.1078.

?fé %?gﬁzlazH?l’ﬁfé.l‘i\I&@?oalg s'\')é'rw 5 9'%_@':50;”5.91 Hz, 8H), 2.30 (s, 3H), 2.19 (s,

romeéthyl“phenyl-quinazoline-2,4-diamine there was produced
IS4N4- Dimethyl-7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine
trifluoroacetic acid salt as a 20 white solid; EI-HRMS m/e calcd for

C17H15F3N4 (M+) 332.1249, found 332.1240. Example 4 . .
SO0BI6E0RAR B 0R G TERS 55 TR BN FId Rpigined as follows:
5  7-thiophen-2-yl-quinazoline-2,4-diamine there was produced

N4-Methyl-7-thiophen- 2-y|-quinazo|ir]§_|__(agﬁ@nine trifluoroacetic acid
salt as a white solid; EI-HRMS m/e calcd 5 for CL13H12N4S (M+)
256.0782, found 256.0790. Example 5 H3C\N. CH3N'S NN

HSC\
N
N
P
N N
F
F F

10 From 7-(2-riflucromethyl-phenyl)-quinazoline-2,4-diamine there was produced N4-Methyl-
7-(2-trifluoromethyl-phenyl)-quinazoline-2,4-diamine as an off-white sofid; EI-HRMS m/e
calcd for CieHisFaN, (MF) 318.1092, found 318.1078.

Example 3

15
HSC \N/CHB

From 7-(2-triflucromethyl-phenyl)-guinazoline-2,4-diamine there was produced N4,N4-
Dimethyl-7-(2-triflucromethyi-phenyl)-quinazoline-2,4-diamine trifluoroacetic acid salt as a
20  white solid; EFHRMS m/e caled for CytysFaNg (M*) 332.12489, found 332.1240.

Example 4



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
wacheaias a white solid; EI-HRMS m/e calcd for C14H14N4B(MEP)005/011682

270.0939, found 270.0937. 15 Example-@8H3C N N CH3 NN Prepared

from 7-o-tolyi-quinazoline-2,4+diamine, there was produced

N4-Methyl-7-o-tolyl- 20 quinaz% ihe-2,4-diamine as a white solid; EI-HRMS

m/e calcd for CL6H16N4 (M+) 264!'¥375, found 264.1374. WO

2006/050843 PCT/EP2005/011682. -39 Alternatively, in accordance with

Scheme 3 a solution of 7-bromdNqUinay ?,4-diamine 11 (4.02 g,
16.81 mmol) and iodomethane (0,95 26 mmgl) in anhydrous N,N-
as stirfed yyderyitrogen and treated

dimethylformamide (90 mL) =5

with 60% 5 sodium hydride in oil dlsperS|on (3.1 ¢ 77/ 0 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 0, 230-400 mesh 9; 1 me , i
CHRINdEIRRRSAGYARY RSP é’%ﬁgim:rﬂﬁ quma%ochne @frjd § rﬁeihgi—?-thmph@ﬂ
XHIHGLAS: g0 B389 dieaineoffiflubiteasetid. amd\mltze(amsmt%oh@oﬁuﬂaw m/e caled
I e J=8.79Hz,1H),733(d,J=
S e 2SS S 1 Tk, .20 (broad s,
2H), 2.92 (d, J =4.88 Hz, 3H). 0 I\ NIN V/Br H3C\H3CN N N aBr N N

CH3 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 caled for CiaHiaNGS (MY) 270.0939, found 270.0937.
15 Example 6

Prepared from 7-o-tolyl-quinazoline-2,4-diamine, there was produced N4-Methyi-7-o-tolyl-
20  quinazoline-2,4-diamine as a white solid; EI-HRMS m/e caled for CietigN4 (M*) 264.1375,
found 264,1374.



10

15

20

25

NTi NNNNNNN XIIBril1l1l Alternatively,
7-bromo-N4-methyl-quinazoline-2,4-diamine IX was prepared as

wdoescsibad4as described in Scheme 3. 15 A 2-L 3-neck RBF epuippetheso11682

above was charged with 2-Amino-7-bromgyquinazolin-4-ol V (72 g, 300

mmol), chloromethylene-dimethyliminium chloride (117.6 g, 900 mmol)

and, dry CHCI3 (900 mL), and refluxed for 25 h. The dark orange mixture

Wasrnei@ntiatecbiTduace@ith Sofirns, Aresohiitec BNPRABPOF 06 2 4-diamine

W(}hg.%,h?&éa%eglaﬁmgmwma 8691 BhasphesiviacidnAftets N,N-

adaditior, the pH of the solution was -3, and it wa stir{ed for 2 h at BT. . o

B e 1A RTokBL<R SHioed KORLIUGIADIL PR RSt 23 1D 60%

BHYluRe WasWarRdisp6RIGNT(S. 2 &, TnBothendl)lovesting stinéd geeravolution. The

temperature. overnight | it ted
?}g%%wxw@d\éas oxt..EE:%?:! (6 AT BIQUaRIdQRHBoMthausabinate

5% a ution and the solids were collected by filtration, a 8
8(—;&1 0 mesh,

toridedaatiatobasistionnd aahe ona Raeny (Rmk SYiGHHeT B £
B ADEVIOLE PISAYSENRAtAD R i Watesmrank Stireti/atuRaaniine-2,4-diamine

temperature for 1 h. Initial solid I Into,solui t

ETAE Rt HEREHLE LS STt L s i L Y 87208 (oroadig,
miztareHn GBE)%'/‘I‘MZCE) JEhe. YW OI2006/050846, PeT/EP 0301 TeBHddgr = 1.96 Hz,
reac n ted-igyV d aand collected
T b The LoTa et B ot 660 o "
acetone/methanol mixture and the!golids were collected by filtration. The

filtrate was concentrated in vacuo té drypgss. The residue (-70 g) was

dissolved in THE and added 87y of S ¢l 60 (230-400 mesh), then 5
concentrated in vacuo to drynegs. Thel due was slurried with CH2CI2

and applied to _the top of a d¢lumrbf §177g of $lica Gel 60 (230-400
mesh) packed in CH2CI2. The columg was eluted with methylene

chloride followed by 10%, 20¢4,25%,
containing 1 % NEt3 affording 37-&‘
diamin

0% methyleni@sehloride in THE
-N4-methyl-quinazotte-2,4-

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), chloromethylene-dimethyliminium chloride (117.6 g, 900 mmof) 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,4 (600 mL) that had been adjusted to pH 6
with 85% phosphoric acid. After addition, the pH of the soluticn was ~3, and it was stirred
for 2 h at RT. TLC analysis of the mixture stili showed considerable intermediate, so the
mixture was warmed to 80 °C for 2 h, and then allowed to stir at room temperaiure
overnight. The mixture was brought to pH 6 with a saturated agueous NaHCQO; solution
and the solids were collected by filiration, 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 80 °C for2h. The



=1.96 Hz, J2 =8.79 Hz, 1 H), 6.30 (broad s, 2H), 2.92 (d, J = 4.88 Hz,

3H). A mixture of 7-bromo-N4-methyl-quinazoline-2,4-diamine XIII (4.35 g,
waZobeosraal), ethanol (80 mL), ethylene glycol dimethyl ether@OrErk)o 611682

tetrakis(triphenylphoshpine)palladium(0) 44.37 g, 3.782 mmol), act. sat.

sodiym carb%nate £9 éJt r on E% rbrp% [ﬁﬂg 3 t&lylggmplgr@c&gg(&@&ghggﬁés by

RIS WA R HESE §AE UK ours. The Tesultant reaction mixture
filasithen Tooleelidsiluese et dvaiieroeXilch @ooip B TSR spgtUre and the solids

%&F&gﬁ@[@@@B@%\t@é@ﬁowlwm@@%aﬁamm Tecombiyresss. The residue

ayers were dri ver an

TS oS5 Bt HREd oo Wﬁ%ﬁ%ﬁé@%ﬁé Lol 1‘9&%‘* ther

5 ﬂhnaegehmkemammwaf@e%maﬁmwwum%ﬁbp @Hf&ﬁPP“ed to
WQE}B? deAnd pived syinysamgida Bﬁ@i'@(N@BO%OO mesh) packed in CHzClz. The
methyl-7-o-tolyl-quinazoline-2,4- dlamlg % gwgbtg}
R KA VIS BBYATS e 56%’"@ i %92@22’1%/ methylene
msﬁb@_)mm@ﬁ@&n@ k), NI @ffording), 7108n0; Nd:m@tﬁmuln&m%@@@ 4-

dgﬂqﬁ gﬁﬁé‘&g ‘%‘3 Ha én'ﬂ\)h@ejs%i&?r%%ﬁm?(]%@féb %9%6 i) 5 7.99

xample? H3C\NCH3 N / 30
10 Teoetmlydqlinagsline, 2 ) dTabdif the® iR4d2pidtucetp (. J=1 95 Hz, 1H) 715(dd Ji

N4, Na-Rimethvk Forolvinguinaz@isalsdstinmioe ffleraasetie, sty salt
as a white SO|Id EI-HRMS m/e calcd for C171-118N4 (M+) 278.1531,

found 278.1531. WO 2006/050843 PCT/EP2005/011682 -41 Example 8
M/ &f@kb&‘omwaﬁetﬁw“—mMazoime -2 4-diamine Xl {4.35 g, 17.19 mmol),

RS SO s v e

4-methyl-quinazoline-2,4-di
15 dmﬁﬁ@rw@qmnqm@q}%l adlu%/w 8) 4.37 g, 3.782 ml%mi?gqa%agtn sodium carbonate

solution (30 mL) and 2-tolylboronic acid {4.09 g, 30.08 mmol) was heated at reflux for 2
nours. The resultant reaction mixture was then cooled, diluted with water, exiracted
90:10:1 methylene chloride: methanol: ammonium hydroxide (3 x 200 mL). The combined
Organic layers were dried over anhydrous sodium sulfate, filtered, added silica gel (5 gm),
20  and concentrated. Flash column chromatography on sitica gel packed with 85:5:0.5
methylene chioride: methanol: ammonium hydroxide and eluted with same to yield N4-
methyl-7-o-tolyl-guinazoline-2,4-diamine (3.54 g, 77.9%) as an off white foam. H NMR
(DMSO-dg, 400 MHz) §7.95 (d, J=8.79Hz, 1 H ), 7.93(broad g, J=4.89, 1 H), 7.27 (m,
4H),7.08(d, J=1.95Hz, 1H), 6.99 (dd, J; = 1.95 Hz, J;=7.82 Hz, 1H), 6.14 (broad s,
25 2H), 2.96 (d, J = 4.88 Hz, 8H), 2.25 (s, 3H).

Example 7

H:aC\N,CH3

30  From 7-c-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
Cy7H1sNs (M) 278.1531, found 278.1531.



10

15

calcd for C17H18N4 (M') 278.1531, found 278.1528. Example 9 10 H3C
\N7CH3 N CH3 N,N H3C From

wGAB@eBigethyl-phenyl)-quinazoline-2,4-diamine there was pmede®doos/011682

7-(2,6- Dimethyl-phenyl)-N4,N4-dimethylguinazoline-2,4-diamine as a
white solid; EI-HRMS We calcd for C18H20N4 (M) 292.1688, found
292.1692. 15 Example 10 C H3 N 3 N\ CH N~/ WO 2006/050843
PCT/EP2005/011682 -42 From 7-0-@%@Lﬁ%oline-2,4-diamine there
was produced N4-Ethyl-7-o-tolyl-quinazoline- 2,4-diamine trifluoroacetic
acid salt as an off-white solid; EI-HRM@ e calcd for C17H18N4 (M+)
278.1531, found 278.1531. 5 Examyple™11* H3 3 ) N N CH3 N /From
7-o-tolyl-quinazoline-2,4-diamine there was produced
N4,N4-Diethyl-7-o-tolyl- quinazqljrie=2y nine trifdyqsroacetic acid salt as
an off-white solid; EI-HRMS m/ |cal(§

N N

H,C

From 7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there was produced 7-2,6-
Dimethyl-phenyf)-N4-methyl-quinazoline-2,4-diamine as an off-white solid; EI-HRMS m/e
caled for CyzHeN4 (M7) 278.1531, found 278.1528.

Example 9

From 7-(2,6-Dimethyl-phenyl)-guinazoline-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
caled for CigHaoN, (MT) 292.1688, found 292.1692.

Example 10




10 for C19H22N4 (M+) 306.1844, found 306.1838. Example 12 /CH3 N N
CH N)t, N 15 From 7-o-tolyl-quinazoline-2,4-diamine there was produced
wOldedvagpphy -0-tolyl- quinazoline-2,4-diamine trifluoroacetic adtd B&ER2A8511682
off-white solid; EI-HRMS m/e calcd for CBH20N4 (M+) 292.1688, found
292.1681 ample 2 R (Nﬁ)@ _tcﬂ- ~guinazoiine-
5" "é*éaﬁf -ﬁﬁ@&@ﬁﬁ%ﬁ%@%ﬁﬁ%ﬁ%ﬁﬁ%ﬁ- iarrﬁ%lﬁeﬁﬁereﬁ ) TN
\aalsqﬁudméﬂﬂwrmemp?@ﬂ'ﬁyﬁaﬁéﬁmlgf&"ﬁiﬁgﬁéﬂlfgifﬁiﬁ:ﬂi Vinr/e calcd for Geritela
g\'ﬂ orRRcele asifsaltassytan solid; EI-HRMS m/e caled for C21 H25N4
+) 334.2157, found 334.2150. 5 Example 14 CH3 N N CH3 N) I,N
H3C From 7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there was
5 produced 7-(2,6- 10 Dimethyl-pheny%ﬂﬁM#ﬂquinazoline-2,4-diamine
trifluoroacetic acid salt as a white

CJ

0L 1
P
T

From 7-o-tolyl-quinazoline-2 4-diamine there was produced N4,N4-Diethyl-7-o-tolyl-

H,

quinazoline-2,4-diamine trifluoroacetic acid salt as an off-white solid; EI-HRMS m/e caled
10 for C19H22N4 (M+) 306.1 844, found 306.1838,

Example 12

15 From 7-o-tolyl-quinazoline-2,4-diamine = there was produced N4-Propyi-7-o-tolyl-
quinazoline-2,4-diamine trifluoroacetic acid salt as an off-white solid; EI-HRMS m/e calcd
for CigHaoNa (M*) 292.1688, found 292.1 681,

Example 13
20



10

15

solid; EI-HRMS m/e calcd for C18H20N4 (M+) 292.1688, found 292.1691.

Example 15 C'H3 H3C/~N N CH3 NIN 15 H3C WO 2006/050843
WEPDHBRREO5/011682 -44 From PCT/EP2005/011682

7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-gilamine there was produced

7-(2,6- Dimethyl-phenyl)-N4,N4-diethyl-quinazgline-2,4-diamine

trifluoroacetic acid salt as a white solid; RMS We calcd for

C20H24N4 (M") 320.2001, found 320.200i;. 5 Example 16 CH3 N N CH3

NLN H3C From 7-(2,6-MW <quinazoline-2,4-diamine there

was produced 7-(2,6- Dimethyl-phenyly-N4-propyl-quinazoline-2,4-diamine

trifluoroacetic acid salt as a white 10_s6lid; calcd for

C19H22N4 (M4) 306.1844, found 396.1 TCrCH3 NN

CH3 NXN H3C 15 From 7-(2,6-Dimethy A-quinazoline-2,4-diamine

there was produced 7-(2,6- N~ N

Dimethyl-phenyl)-N4,N4-dipropyl-quinazoline-2,4-dig

acid salt as a

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
CaiHasN, (M*) 334.2157, found 334.2150.

Example 14

From 7-{2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there was oroduced 7-{2,6-
Dimethyl-phenyl)-N4-ethyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a white
solid; EI-HRMS m/e calcd for CigHaoN4 (M) 292.1688, found 292.1691.

Example 15

CH,

e

N
NT CH
i 3
/I\/
N~ N O

H,C



white solid; EI-HRMS m/e calcd for C22H28N4 (M+) 348.2314, found

348.2317. 20 Example 18 WO 2006/050843 PCT/EP2005/011682 -45
wol3@os@B / N O N)JI ~ N From PCT/EP2005/011682

7-(2-phenoxy-phenyl)-quinazoline-2,4-diaggine there was produced

N4,N4-Dimethyl- 7-(2-phenoxy-phenyh)-quj ine-2,4-diami S (oA
ST - TSRS Cae iy A IS (i S Lo fogged 728
TEEABYEp BBy A diaBCaUINTOIEAR £ diamiRiTtopasstic acid salt as a white
7E§Ed6@jﬂi¥ﬂﬁ%‘W@%%Q%P%BQQQWZGM@Diﬂ@dh,&&xmsweduved
'?— ,6-Difluoro- 10 phenyl)-N4,N4-dimethyl-quinazoline-2,4-diamine as a
light yellow solid; EI-HRMS We calcd for C16H14F2N4 (M+) 300.1186,

5 found 300.1185. Example 20 N~CHEGHBININIS5 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 C17H18 (@Hé 278.1531, found 278.1530.
20 Example 21 WO 2006/050843 PCﬂéPZOOS/OllGSZ -46

From 7-(2,6-Dimethyl-phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-
Dimethyl-phenyl}-N4-propyl-quinazoline-2,4-diamine triffuoroacetic acid salt as a white
10 solid: EI-HRMS m/e calcd for CigHaaN4 (M') 306.1844, found 306.1838.

Exampie 17

N

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

20 Example 18



,CH3 N N\07CH3 NN H3C C From

7-(2,6-Dimethoxy-phenyl)-quinazoline-2,4-diamine there was produced
w@-fay60smethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamineras/ara005/011682

solid; EI-HRMS m/e calcd for C17H18N4£32 (M+) 310.1430, found

310.1429. 5 Example 22 N~CH3 N\ CH3 N\C N N H3C CH3 Prepared

as described in Scheme B'sby~utjlizfablstifle couplin N4-methyl-7-
10 tributylstannanyl-quinazoline-¢,4-diamine and
4-lodo-1,3,5-trimethyl-1H-pyrazole;

Methyl-7-(1,3,5-trimethyl-IH-pyrazo
off-white solid; LRMS for C15H1
15 N~CH3 N\F N~N/ FNfromN

ine-2,4-diamine as an
/z = 283. Example 23

efe was produced
7-(2,6-Difluoro- phenyl)-N4-methyl-quinazoline-Z;4-diamine as a pale

Yellou. Sl ELRMR AU G Siho B BRI S D286 A0 dounta- Dimethy-
?-(Q'uphen.oxy—phenyl)-quinazoline-2,4~d'zam'trae as an off-white solid; Ei-HRMS m/e calcd
for 022H20N4O (M+) 3568.1639, found 356.1637.

Example 19

From 7-(2,6-Diflucro-phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-Diftuoro-
i6 ph@nyt}~N4,N4-dime’£hyi-qu§nazoiine—z,4~diamine as a light yellow solid; EI-HRMS m/e
caled for CigHiaFalNg (M) 300.1186, found 300.1185.

Example 20

15
From 7-(2-Ethyl-phenyl)-quinazofine-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 Ci7HyshNy
(M*)278.1531, found 278.1530.

20 Example 21



Example 24 WO 2006/050843 PCT/EP2005/011.682 -47 NCH3 N CI

N'NO b CI From 7-(2,6-Dichloro-phenyl)-quinazoline-2,4-diamine there
waovasipnaokiced 7-(2,6- Dichloro-phenyl)-N4-methyl-quinazoliner@ #rdizootne1 682

as a pale yellow solid; EI-HRMS We 5 cajlgd for C15H12CI2N4 (M+)

318.0439, found 318.0436. Exampl N,CH3 3C CH3 N 10 From

7-(2-Isopropyl-phenyl)-quinazolinng, -diamine there was produced

7-(2-isopropyl- phenyl)-N4-methyliquinazoline-2,4-diamine as an off-white

solid; EI-HRMS We calcd for Cjg ) 292.1688Hound 292.1689.
Example 26 15 H3C ~11 N ,CH3 H3( / From
7-(2-1sopropyl-phenyl)-quinazoline-2/4-diagping thete was produced

7-(2-1sopropyl- phenyl)-N4,N4-dinﬂ\\éthyI-
off-white solid; EI-HRMS We calcd fdg@y9H22N4 (M) 306.1844, found
306.1845. 20 Example 27 WO 2006/050848PCT/EP2005/011682 -48

From 7-(2,6-Dimethoxy-phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-
Dimethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine as a tan solid; El-HRMS m/e caled
for CrHieN4Op (M*) 310.1430, found 310.1429.

Example 22

CH,
)
/
N
\
H,C CH,
Prepared as described in Scheme 6, by utilizing Stifle coupling, from N4-methyl-7-
10 tributylstannanyl-quinazoline-2,4-diamine and 4-lodo-1,3,5-trimethyl-1H-pyrazole: N4-
Methyl-7-(1 .3,5-trimethyl-1H-pyrazol-4-yl}-quinazoline-2,4-diamine as an off-white solid;
LRMS for CysH1sNg (M+H)+ at m/z = 283.

Exampie 23

15

_CH,

F

F I

From 7-(2,8-Difluoro-phenyl)-quinazoline-2,4-diamine there was produced 7-(2,6-Difluoro-

N
N1 ~
N/kN/

pheny])—N4~methyi-quinazioline»2,4-diam§ne as a pale yellow solid; EI-HRMS m/e calcd for
C1sH1oFaN, (M*) 286.1030, found 286.1034.

20
Example 24



H3C,NCH3 N\ N CHs From 7-(2-Ethyl-phenyl)-quinazoline-2,4-diamine

there was produced 7-(2-Ethyl-phenyl)-
wWol20igndthyl-quinazoline-2,4-diamine as a light yellow soli#CEIEHRNS 11682

m/e calcd for 5 C18HZON4 (Mt) 292.1688, found 292.1680. Example 28

NZCH3 N\\Br N, N 10 From

7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-Bromo-phenyl boronic

acid: 7-(2- bromo-phenyl)-N4-methMI irrazoline-2,4-diamine as an

off-white solid; EI- LRMS for C15H{L3BrN4 (M+H)+ at m/z = 330. Example

29 15 NCH3 N\\ NN From 7-hrem@-N4 thyI-q&ilnazoline-2,4-diamine
and 2-phenyl boronic acid therejyvas p ed:

N4-Methyl-7-phenyl-quinazoli 4-gramipe trfluoragcetic acid salt as a

white solid; EI-HRMS We cdlcd fofC15H14N4 (

250.1215. 20 WO 2006/050843 PCT/EP2005/Q24
N~CH3\\1/Br N NN Cl

From 7—(2,S—Diohloro-phenyl)-quinazo!ine-z,é»diamine there was produced 7-(2,6-

D.1218, found
49 Example 30

Diohioro—phenyl)—N4~m@thy!—quinazoline~2,4~diamine as a pale yellow solid; EI-HRMS m/e
5  ocalcd for CisHoClaNg (M) 318.0439, found 318.0436.

Example 25

N CH,
H,C CH,
NT XY TS
P
N
N N
10 From 7-(2-Isopropyl-phenyl)-quinazoline-2,4-diamine there was produced 7-(2-1sopropyl-
phenyl)-N4-methyl-quinazoline-2,4-diamine as an off-white solid; EI-HRMS m/e calcd for
C18H20N4 (M+) 292.1688, found 282.1688.

Example 26
15
H,C ~~CHs
HC __cCH
NT ®
A~
N N O
From 7-(2-Isopropyl-phenyl)-quinazoline-2,4-diamine there was produced 7-(2-lsopropyl-
pheny[)~N4,N4-dimethyl-quinazoline~2,4-diamine as an off-white solid; EI-HRMS m/e calcd
for CigHaoN4 (MY) 306.1844, found 306.1845.
20

Examplie 27



From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-Bromo-phenyl

boronic acid: 7- 5
w{aBsore4biphenyl-2-yl)-4-methyl-quinazoline-2,4-diamine asparTfif2045ke 1682

solid; El- LRMS for C21H17BrN4 (M+H)4gat m/z = 406. Example 31

N'CH3 CH OJ N N~N 10 N CH3\N N~CH3 CH3 N O \\\\"N N NiBr

NNN X111 Br N 11 A 2-L 3-neck round bottom flask equipped as above

was charged with 2-Amino-7Hafomo- gitihazolin-4-ol V (72 g, 300 mmol),

prepared as described in scheme 8; 15 chloromethylene-dimethyliminium

chloride (117.6 g, 900 mmol) and ,!dry CHCI3 (900 mL), and refluxed for

25 h. The dark orange mixture Was ¢o ;

then added 1.5 M KH2PO4 (60 Iml-), ( been.adjusted to pH 6 with

85% phosphoric acid. Aftergdditid

was stirred for 2 h at RT. TLC analysis of the m

considerable intermediate, so the mixture wasAvan#éd 20 to 60 C for 2 h,

and then allowed to stir at room temperature gvernight. The mixture was

brought to pH 6 with a saturated aqueous NaBigQ3 solution and the solids

were collected by filtration, and then rinsed with water. The damp solid

firmsrcBrib ey EVBE NS 2008ABNE 48 BE 11RP PISkIBAY 653 S8 -Phenyh-
&‘%M%ﬁ%%%ﬂ%ﬁﬁ%&%mmmmta@m%sﬂwmmF&}e}mms m/e caled for .
I

temperature for 1 iiall E;‘% ids mostly went into solution, and then
{reteslladdh )rgﬁ%lli}s% Cli%‘f’w'}ead. 'Zggé’sultant reaction was warmed the
mixture to 60 C for 2 h. The reaction was then

Example 28
N/CHS
N™ ™= Br
M
N N

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
C}sHQgBrN‘@ (M+H)+ at m/z = 330.

N,CH3
NT T
M
T

Erom 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 caled for CisHialNg (M*) 250.1218, found 250.1 215,

20



10

15

concentrated in vacuo to a dry slurry, and collected the solids by filtration.
The solids 5 were boiled with 600 mL of acetone/methanol mixture and

wehaewoiiisd4vere collected by filtration. The filtrate was concent&feEPzv05/611682

vacuo to dryness. The residue (-70 g) wag dissolved in THE and added
87 g of Silica Gel 60 (230-400 meshb[g%@)@gentrated in vacuo to
dryness. The residue was slurried wi and applied to the top of a
column of 517 g of Silica Gel 60 (230-400 mesh) packed in CH2CI2. The
column was 10 eluted with methyle/n@mploride follawed by 10%, 20%,
25%, 40% methylene chloride in NTHE contain

affording 7-bromo-N4-methyl-quinaz X1l (35.44 g,
46.7%) as an white solid. 'H NWIR B 7.99 (broad q,
J= 3.91 Hz, 1 H), 7.84 (d, J= 8.79 Ha 7.33(d, J =1.96 Hz, 1 H),
7.15(dd, J, = 1.96 Hz, J2 {8 7TONZ, IHY, 6.38:(broag s, 2H), 2.92 (d, J=

4.88 Hz, 3H). 15 A mixture of 7-bromo-N4-met azoline-2,4-diamine
X1 (0.300 g, 1.186 mmol), ethanol (20 mL), ethwérie glycol dimethyl

ether (20 mL), tetrakis(triphenylphoshping) palladi m(? 0.293 g, 0.254 . -
R 7 o e b aaHYE S BRZE Sofufti E@'?ﬁ@%%@“ of ‘Q@%ﬁééﬂm”'c acid: 7-
horenisnacish 3837, 2-Bhmuolarainbeatedanind as for aihetits. Stid; El- LRMS

0 resyjt eaction, mixtyre then cooled, diluted with water,
i%é@%ﬁa%gi%ﬂrﬁe%wgé\%ﬂ oride: methanol: ammonium hydroxide (3
X 200 mL). The combined Organic layers were dried over anhydrous
sodium sulfate, filtered, added silica gghthrgédiand 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-7-0 25 tolyl-quinazoline-2,4+djamine (0.10 28.7%) as an off
white foam. EI-HRMS m/e calcd f¢r C17H18N4O (%4.1481, found

heme 3 and

example 31, the following exa
2006/050843 PCTIEP2005/01

CH,
N N
| B | /L
N)\ ~ ar N/J\N/ . N

A 2-L 3-neck round bottom flask equipped as above was charged with 2-Amino-7-bromo-
quinazolin-4-0l V (72 g, 300 mmol), prepared as described in scheme 3,
chloromethylene-dimethyliminium chloride (117.6 g, 900 mmol) and , dry CHCl, (900 mL},
and refluxed for 25 h. The dark orange mixture was concentrated in vacuo to dryness,
then added 1.5 M KHoPO. (600 mL.) that had been adjusted to pH 8 with 85% phosphotic
acid. After addition, the pH of the solution was ~3, and it was stirred for 2hatRT. 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 coliected
by filtration, and then rinsed with water. The damp solid was combined with THF (400



10

15

20

30

N 0_CH3 N N From 7-bromo-N4-methyl-quinazoline-2,4-diamine and
2-Methoxy-phenyl boronic acid there was produced

w@-{@istisaxy-phenyl)-N4-methyl-quinazoline-2,4-diamine as anDifrmohie11682

solid; EI-HRMS m/e calcd for C16H16N4§0(M+) 280.1324, found

280.1329. 5 Exam e 33 =

Q‘l[_é andi ﬁgfé,rg% ralmﬁ i\ég N‘ar%lﬁr%fl anlélto rr&fnclt Room temperature for 1 h.
%emsmﬁaawqmenymm;@m@%ppn and then the reaotion rapidly thickened. The

Q%‘%WS £ @E%M '%Uﬁw%ﬁ'tﬂ@%%%@é@@féﬂd&mmﬁa,reéaaf@h amarhen
5 Gif

|te solid; EI-HRMS m/e calcd for C18
S00CEDYSIERAHBRIBIP w3ty g%fil%é)fg%% locriini ﬁw%%ﬁ &@%gquy Rsotcs
%% gcsméﬂ fibreami4dNdediorethybihamdzolitieandihmanddmdere collected by
te phe
R g qg%ﬁi%%ﬁ@%%%%ﬁmﬁ%@z%ﬁﬁ?5@2&6*;'grg,;{ 09) s
aticanlefthivhito send; iR RTS mﬂ@@aﬁc@%ﬁy%ﬁgﬂ 'ﬁ?ﬁfe“’“a‘ed n

f@é’&% %ﬁ%&%@@s 200V RAAASPRO4R BOHE m&wmaﬁﬂon@ﬂtﬁmmf a
column of 517 g of Silica Gel 60 (230-400 mesh) packed in CHoCls. The column was
eluted with methylene chloride followed by 10%, 20%, 25%, 40% methylene chioride in
THF containing 1% triethylamine affording 7-bromo-N4-methyl-quinazoline-2,4-diamine
XHI (35.44 g, 46.7%) as an white solid. H NMR (DMSO-ds, 400 MHz) 8 7.99 (broad g, J=
3.91 Hz, 1H), 7.84 (d, J=8.79 Hz, 1H), 7.33 (d, J=1.96 Hz, 1H), 7.15(dd, Jy = 1.96 Hz,
Jo = 8.79 Hz, 1H), 6.80 (broad s, 2H), 2.92 (d, J = 4.88 Hz, 3H).

A mixture of 7-bromo-N4-methyl-quinazoline-2,4-diamine Xili (0.300 g, 1.186 mmol),
ethanol (20 mL), ethylene glycol dimethy! ether (20 mi), tetrakis(iriphenylphoshpine)
palladium(0) (0.283 g, 0.254 mmol}, ag. sat. sodium carbonate solution (3 mk.} and 2-
Ethoxy-pheny! boronic acid (0.3937 g, 2.372 mmol) was heated at reflux for 2 hours. The
resultant reaction mixture was then cooled, diluted with water, extracted 90:1 01
methylene chioride: methanol: ammonium hydroxide (38 x 200 mL). The combined Organic
layers were drled over anhydrous sodium sulfate, filtered, added silica gel (5 gm}, and
concentrated. Flash column chromatography on silica gel packed with 85:5:0.5 methylene
chloride: methanol: ammonium hydroxide and eluted with same fo yield N4-methyl-7-0-
tolyl-quinazoline-2,4-diamine (0.100 g, 28.7%) as an off white foam. EI-HRMS m/e calcd
for CHigNsO (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



N N O From 7-bromo-N4-methyl-quinazoline-2,4-diamine and
2-phenoxy-phenyl boronic acid 5 there was produced

wl4ehatingl+T -(2-phenoxy-phenyl)-quinazoline-2,4-diamine as &CoffProdor®11682
solid; EI-HRMS m/e calcd for C21H18N464M) 342.1481, found 342.1476.
Example 36 OH NJ(N CH3 N'NO H3¢ 10 From
2-[2-Amino-7-bromo-quinazolin-44 Iémir?o]-ethanol and
2,6-dimethyl-phenyl boronic acid j there was produc
2-j2-Amino-7-(2,6-dimethyl-pheqy/ ) ayifnazotin-4-y@minof- ethanol as a

309.1714. 15 Example 37

PCT/EP2005/011682 -53 From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-etha
boronic acid: there was produced o ) i
FIorn ke gNAHE R pHesA R SRS 1 &Rh Srdeiandy-Rieqy boronic acid
Pavdhilrsdlida(Re) -HBMBMméR calechiOr CRAUIBINGORA A BT 3iik6E9e as an off-

foRnd (3 IO hadxample 38.F (O, .n,0 (v 280.1324, found 280.1328.

arid 2-phenoxy-phenyl

Example 33

0
NN

N s~ CH,
/“\ ~
N7 N

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

Exampie 34

From 7-br6m0uN4,N4~dimethyl—quinazo[ine-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; EI-HRMS m/e calod for CagHaaNg (M)
320.2001, found 320.1996.



NJIN\CI NN Cl/From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and

WQ Bdioksrs-phenyl boronic 10 acid: there was produced PCT/EP2005/011682

10

15

found 316.1121. Example 49
54-NNF N~NF From ||
2-[2-Amino-7-bromo-quinazoli

i nd 2,5-difluoro-phenyl
2-[2-Amino-7-(2,5-difluoro-phenyl)-quinazolin-Z2~d&mino]-ethanol as an

off-white solid; EI-HRMS m/e calcd for C16H14FZN40 (M-) 316,1136, .
fouama Boemmi4-gethyl-quinazoline-2,4-diamine and 2-phen xy-phenyl boronic acid

boronic acid: there was produced

2-[2-Amino-7-(2,6-dichloro-phenyl)-quinagglin-4-ylamino]- ethanol as a
light grey solid; (ES)-HRMS m/e caIE%gf %m (4 8E14CI2N40 (M+H)'
349.0618, found 349.0619. Exampl

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
2,6-difluoro-phenyl boronic acid: tl@r% was produced
2-[2-Amino-7-(2,6-difluoro-pheny

NJ(1~\/\F NNF

6—quinazo|in-4-yla j

<yla

there was produced N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine as an off-
white solid: EI-HRMS m/e calcd for Gz HieN,O (M*) 342.1481, found 342.1476.

Example 36

From 2-{2-Amino—?»bremo—quinazoiin-4—yiamino]~ethano] 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)Y 309.1710, found
309.1714.

Example 37




Example 41 /OH N J(NF NN From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and 2-fluoro-phenyl

whososics@Eaitl: 10 there was produced PCT/EP2605/011682
2-[2-Amino-7-(2-fluoro-phenyl)-quinazolinsg-ylamino]-ethanol as an
off-white solid; Ei-HRMS m/e cali ] IC 1 henyl boronic
b e e e
26j3: AmaileonBbpovdo cgdi R 2ROy TGRS -auinazolin-4-ylamino]-ethanol
g 3sdichirarahenyl @g@ﬁmg@%xbmw%rmwg@mg (M+H)* 373.1659, found
2-[2-Amino-7-(2,3-dichloro-phenyl)-quinazolin-4-ylaminol- ethanol as an
8t solid; EI-HRMS m/e calcd for C16H14CIZN40 (M*) 348.0545,

5 found 348.0543. WO 2006/050843 PCT/EP2005/011682 -55 Example 43

NfOH N\CH 3 N 5 From Example 38
2-[2-Amino-7-bromo-quinazotin-4-y|am|noI-ethanol and o-tolyl boronic
acid: there was produced
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino{3éthanol as a light brown solid;
EI-HRMS m/e calcd for C17H1$N40 ﬁ/Zo94.1481, found 294.1485.

Example 44 10 N~CH3
N
NT R Cl
A~
N N

Cl I

From 2—[2—Amino-?—bromo—quinazolin—4-ylamino]-ethanoi and 2,8-dichloro-phenyl boronic

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

Example 39

From 2~{2-Am§no~7~bromo-quinazotin—4-ylamino]—ei:hanoi and 2,6-diflucro-phenyl boronic
acid: there was produced 2~[2~Amino~7-(2,6-diﬂuoro—phenyl)—quEnazolin—4~y1amino]—e‘chanol
20  as an off white solid; EI-HRMS m/e calcd for CygH1aF2N4O (M%) 316.1136, found 316.1121.

Example 40



N\O~'" N 6~~F From N4-methyl-quinazoline-2,4-diamine and
2-fluoro-6-methoxyphenylboronic acid: 7-(2-

w& osmdsnethoxy-phenyl)-N4-methyl-quinazoline-2,4-diaminer@s/a retnte 11682

10

15

powder; LRMS for C16H15FN40 (M+H)+at m/z = 299. 15 Example 45
HO-/CH3 NJ CH3 N'N N~WO 2006/05086?HPCT/EP2005/011682 -56
From 1-[2-Amino-7-bromo-quinazafyf-4-ytamino]- propan-2-ol and o-toly!

boronic acid : there was produced
1-(2-Amino-7-o-tolyl-quinazolin4-yian o pan-2-ol as an off- white
solid; (ES)-HRMS We calcd for 2 (M+H)' 309.1710, found
309:1713. 5 Example 46 OH 3NN T=rom
2-[2-Amino-7-bromo-quinazd\[l|n-4-ylmino]- prop and o-tolyl boronic
acid: 3-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-p«Qgan-I-ol as an orange
solid; (ES)'- 10 HRMS m/e calcd for CL8H20N40 (M+H)' 309.1710, found
309.1712. Example 47 OH N CH3 N CH3 F

From 2-[2-Amino-7-bromo-quinazolin-4-ylaminol-ethanol and 2, 5-difluoro-phenyl boronic
acid: there was produced 2~[2-Amino-7~{2,5~diﬂuoro—phenyi)~quinazolin~4-yiamino]-ethanoi
as an off-white solid: EI-HRMS m/e calcd for CigHiaF2N,O (M*) 316.11386, found 316.1134.

Example 41

From 2-[2-Amino-7-bromo-guinazolin-4-ylamino}-ethano! and 2-flucro-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 caicd for CigH1sFNLO (M¥) 298.1229, found 288.1227.

Example 42

OH
N/\/

NT TR Cl
/l/ Cl
N~ N O

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—dEchIoro—pheny[)«quinazoﬁn—4~ylamino]—
ethanol as an off-white solid; EI-HRMS m/e calcd for CigH14ClaNLO (M*) 348.0545, found
348.0543.



10

15

N N/ 15 From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-propan-I-of and
o-tolyl boronic acid: there was produced

Wa-{@@oninegs 7-0-tolyl-quinazolin-4-ylamino)-propan-I-ol as an aft=mati®0s/611682
solid; (ES)'-HRMS mle calcd for C,$H2QN4Q (M+H)' 309.1710, found
309.1714. Example 48 20 WO 20061050843 PCT/EP2005/011682 -57 7
NJ( N\ CH3 NN From N4-[2-Amino-ethyl]- 7-bromo-quinazolin-2,
4-diamine and o-tolyl boronic acid: tHetampisdFoduced
N4-(2-Amino-ethyl)-7-o-tolyl-quinazoline-2,4-diamine as a white solid;
(ES)-HRMS m/e calcd for CL7H19N5 (M+|g_¥+ 294.1713, found 294.1713.
5 Example 49 N~CH3 N NN/I1\0 10 rg
7-bromo-N4-methyI-quinazoline-2,4-c&£§ine and 3-methyl alcohol-phenyl
boronic acid: there was produced
[3-(2-Amino-4-methylamino-quinazin-7-y|)-pheny|]-methano|
trifluoroacetic acid salt as a white.salid; +-HRM e calcd for
C16H16N40 (M+H)+ 281.139§7ﬁgun 401. kample 50 NCH3
N CH3 NN H3C CH3 WO 20§ ‘

From 2-[2-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;
EI-HRMS m/e calcd for Ci7HisN,O (M*) 294.1481, found 294.1485.

Example 44

_CH,

e

From N4-methyl-quinazoline-2,4-diamine and 2-flucro-6-methoxyphenylboronic acid: 7-(2-

N
N‘ ~
N/l\N/

Fluoro-6-methoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine as a white powder; LRMS
for CigHisFNLO (M+H)™ at m/z = 299,

Example 45



-58 From 7-brbmo-N4-methyl-quinazoline-2,4-diamine and
5-Isopropyl-2-methoxy-phenyl boronic acid: there was produced

w4 dsepsapyl-2-methoxy-phenyl)-N4-methyl- quinazoline-2,4rdiamines/o11682
trifluoroacetic acid salt as a light brown selid; (ES)-HRMS m/e calcd for

C19H22N40 (M+H)+ 323.1867, found,323.187 I i -
IS A R BB el e GO 5 0L A bt i aca:
Iniseprapyiptersd ba@Aiiaoid-otioheatinazalipréuiriatno)-propan-2-ol as an off-
GakddsoproprsphapxisNdr-maibylrainaagine 2M-disnaine: 1 riflosoaeeie. 1713,
acid salt as a light grey solid; (ES)'-HRMS m/e calcd for CL8H20N4
(M+H)+ 293.1761, found 293.1765. Example 52 15 NVCH3 ~a N N CI

5 From 7-bromo-N4-methyl-quinazolin&@#eliade 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)+-HR /e calcd for C15H12CI2N4
(M+H)+ 319.0512, found 319.0514. 20 Example 53 WO 2006/050843
PCT/EP2005/011682 -59 N7CH3 NI ¢l N~N

From From 2-]2-Amino-7-bromo-quinazolin-4-ylamino}- propan-i-ol and o-tolyl boronic
acid: 3-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-1-ol as an orange solid; (ESY™
10  HRMS m/e calcd for CigHuNLO (M+H)* 308.1710, 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 calcd for CigHaoN,O (M-+H)™ 309.1710, found 309.1 714.

Exampie 48
20



5

10

15

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-Chloro-phenyl

boronic acid: there was produced
w@-{eisars-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacesnos/e11682

acid salt as a white solid; (ES)-HRMS m/gycalcd for CL15H13CIN4 (M+H)+

285.0902, found 5 285.0906. Example 51&1 N7CH3 N ClI N~N CI 10 From

7-bromo-N4-methyl-quinazoline-2,4-digmine and 2,5-Dichloro-phenyl

boronic acid: there was produced f

7-(2,5-Dichloro-phenyl)-N4-methyl-Qdinazoline-2,4-diamine trifluoroacetic

acid salt as a white solid; (ES)+-HRMS m/e calcd for C15H12C12N4

(M+H)+ 319.0512, found 319.05#4~4 xyple 55~ NN From

7-bromo-N4-methyl-quinazoline ) and 3-h§nyl-phenyl boronic

acid: there was produced ~

7-Biphenyl-3-yl-N4-methyl-qmnazom1e-2,4-diami

salt as a white solid; (ES)+-HRMS m/e calcd for G21H18N4 (M+H)+

327.1604, found 327.1607. WO 2006/050843 PCT/EP2005/011682 -60

Example-B6 AMiGHINM)-- 1-BiloBloNuihazBlior, 4-diamine and o-tolyl boronic acid: there

7\r&2§°mr%‘é\'%éqeMR%-LA%EB!QR@#}:QW%%%pﬁé@,%h@é%'ée%&é‘ a white solid;

boronic acid:” there was produc

1ES)3- oM ra/aBelssl fox Smhbeh (W HAZBRAd 51 3. desRie 4rificoacetic

acid salt as a tan solid; (ES)'-HRMS m/e calcd for C15H12C12N4 (M+H)+

Exampie 49

yCHs
NT
M
N N o

From 7-bromo-N4-methyi-quinazoline-2,4-diamine and 3-methyl alcohol-phenyl boronic
acid: there was produced [3-(2-Amino-4-methylamino-quinazolin-7-yi)-phenyl]-methanol
trifluoroacetic acid salt as a white solid; (ES)*-HRMS m/e caled for CigH1aNsO (M+H)*
281.1397, found 281.1401.

Example 50

_CH,

N
N[ AN
o

5

HsC CH,



319.0512, found 319.0514. 10 Example 57 OHNJ(FF N\F NIN/

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and
wa-tndluerexasethyl-phenyl boronic acid: there was produced  PCT/EP2005/011682

2-[2-Amino-7-(2-trifluoromethyl-phenyl)-ga&azolin-4 15 ylamino]-ethanol

FHM Ogi%%ﬁqﬂ%%)ldﬂm%%iwfﬂl@%mﬁg15'?“'&5@N&ﬁrﬁ}{g@)me‘chow-pheny!
349.1271, found 349.1273. Example 58 N7CH3 N\ S7CH3 N'N 20 WO

ROORIB0SLS P C IR 200601 1BIUEE iy SoPropyl-2-methoxy-phenyl)-Nd-methyl
Hliremeiiddemetiayhigoinatzalinec2ib disidiss aad 2 ipetytsulfasyicp HEAY-HRMS m/e

boroni id; t
Iﬁiqﬁ\ﬁé%ﬁ;%%fé-ﬁ%tm%ﬁggﬁﬁﬁjﬁyagir?%%lﬁqTeq'ZA-diam‘ine as a
white solid; (ES)'-HRMS m/e calcd for CL6H16N4S (M+H)+ 297.1169,
found 297.1168. 5 Example 59 H3Cix4mpidé 64 NN From
7-bromo-N4-methyl-quinazoline-2,4-diamine and 2-phenyl-phenyl boronic
.acid: there was produced
7-Biphenyl-2-yl-N4-methyl-quinazblite-2,4-diamine trifluoroacetic acid 10
salt as an orange solid; (ES)'-HRMS We calcd for C21H16N4 (M+H)+
327.1604, found

From 7-bromo-N4-methyl-guinazoline-2,4-diamine and 3-Isopropyl-phenyl 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)Y*
293.1761, found 293.1765.

Example 52

_CH,

N
N
A
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 CisHy2CloaN4 (M+H)™ 319.0512, found 319.0514.

Example 53
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327.1607. Example 60 H3C NN -\N'N/\ SUCH 3 15 From
7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-methylsulfanyl-phenyl

whaneaisoacid: there was produced PCT/EP2005/011682

N4-Methyl-7-(3-methylsulfanyl-phenyl)-guifazoline-2,4-diamine
trifluoroacetic acid salt as an off-whitg eglid; (ES)-HRMS m/e calcdd for
C16H16N4S (M+H)+ 297.1169, folyhd 297.1171. 20. Example 61 WO
2006/050843 PCT/EP2005/011682 -62- H3C -, N N\\ N'N SCH3 From
7-bromo-N4-methyl-quinazolined;4-th 7

boronic acid: there was produ;::i(\‘ﬂe

N4-Methyl-7-(4-methylsulfan ‘
trifluoroacetic acid salt as a white solid; (ES)+-H i /e calcd for

C16HS6N4S (M+H)+ 5 297.1169, found 297.11%3, Example 62 H3C\N \

\ CH3 N N N 10 From 7-bromo-N4-methyl-quinazoline-2,4-diamine and
Fiothoxypbenyhboreitigiagithathiéne-dsfaoiheednd 2-Chioro-phenyl boronic  acid:

?ﬁ@éﬁ%@%’f&&?&@éHNé‘fh%Pé{Jﬁ%m%RMﬁ'&rﬂ/%?ﬂLﬁ%ﬁﬁg%ﬁf—’aﬁﬂ%me irifluoroacetic
acid salt as a white solid; (ES)*-HRMS m/e calcd for CisH:sCINg (M+H)™ 285.0902, found
285.09086.

Example 54
N,CH3
N[ = cl
M

T

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 CigH12ClaNg (M+H)*

319.0512, found 318.0514,

Example 55

N
SoPPe
IS

From 7-bromo-N4-methyi-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 CyHiaNg (M-+H)* 327.1604, found
327.1607.



10

15

20

acid salt as a white solid; (ES)+-HRMS We calcd for C'H1BN40 (M+H)+
295.1554, found 295.1557. 15 Example 63 H3C\N N\ N N N\I\1-511

w&msdsbemno-N4-methyl-quinazoline-2,4-diamine and 3-cyarraphienyds/o11682

boronic acid: there was produced - 60 -
3-(2-Amino-4-methylamino-quinazolin-7-yl)-benzonitrile trifluoroacetic acid
20 salt as a white solid; (ES)+-HRMS We calcd for C16H13N5 (M+H)+
276.1244, found 276.1247. WO 200B¥858RELBCT/EP2005/011682 -63
Example 64 H3C\N N\\NN\N I ICH3 5 From
7-bromo-N4-methyl-quinazoline-2,4- 8@m|ne and 3- acetamide-phenyl
boronic acid: there was produceg}”
N-[3-(2-Amino-4-methylamino-quinhazolin-7-yi)-phenyl]-acetamide
trifluoroacetic acid salt as an (vhite-sotig; (ES)xHRMS m/e calcd for
C17H17N50 (M+H)+ 308.15086, fou d 308 1507 0 Example 65 N~CH3
N O N~N From 7-Bromo-N4-nethy ﬁ;ﬁne)and
2-formyiphenylboronic: thePt wa 15 produce
2-(2-amino-4-methylamino-quinazolin-7-yl)-ben
solid; LRMS for C16H14N40 (M+H)+ at m/z = 279.

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 2,3-Dichloro-phenyl boronic acid:

ehyde as a light yellow

there  was produced  7-(2,3-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt as a tan solid; (ES)*-HRMS m/e calcd for CysHi2ClNg (M+H)'
319.0512, found 319.0514.

Example 57

From 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and 2-iriflucromethyl-phenyl
boronic acid: there was produced 2-[2-Amino-7-(2-trifluoromethyl-phenyl)-quinazolin-4-
ylaminol-ethanol as an off-white solid; (ES)"—HBMS m/e caled for CiHisFsNsO (M+H)
349.1271, found 349.1273,

Example 58

_CH,

90
OIS



Example 66 N'CH3 NI\ CH3 NN O 20 H3C WO 2006/050843
PCT/EP2005/011682 -64 From

wE-tamnada-methyl-quinazoline-2,4-diamine and PCT/EP2005/011682

10

15

20

3,5- Dimethyl -isoxazol-4-yl boronic acid: #tere was produced

LR e e sy o
26816 e drasiuced Natatwir -2 RivieieeV e -auinazoline-2,4-diamine
E@éqmﬂéwme@ﬂsly‘qummw@&m@fanmm1m (MasHipraduceib9, found 297.1168.
N-[3-(2-Amino-4- 10

methylamino-quinazolin-7-yl)-phenyl]-methanesulfonamide trifluoroacetic

acid salt as a white powder; (ES)-HE@RBI8cd for C16H17N502S

(M+H)+ 344.1174, found 344.1176. Example 68 H3C N NN/ SCH3 15

From, 7-bromo-N4-methyl- (}b azollne 2,4-diamine and

4-ethylsulfanyl-phenyl boro :
7-(4-Ethylsulfanyl-phenyl)-N4-methy
trifluoroacetic acid salt

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 triffuoroacetic acid
salt as an orange solid; (ES)™-HRMS m/e calcd for CaiHisNg (M+H) 327.1604, found

327.1607,

Example 60
H.C
3 \N
N
Py
N N

From 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-methylsulfanyl-phenyl boronic
acid: there was produced Né—MethyI-?-(&methyEsuifanyi-phenyl)~quEnazoline-Z,4—diamine‘
irifiuoroacetic acid sait as an off-white solid; (ES)*-HRMS m/e calcd for CigHyMNsS (M+H)*
297.1169, found 297.1171.

Example 61
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as an off-white powder; (ES)+-HRMS m/e calcd for C17H18N4S (M+H)+
311.1325, found 311.1326. 20 Example 69 WO 2006/050843
FEIHRBOO5/011682 -65 N~CH3 N NN aCCH3 F From  PCT/EP2005/011682
7-bromo-N4-methyl-quinazoline-2,4-dianfihe and
4-Fluoro-2-methyl-phenyldoronic acid: there was produced
7-(4-Fluoro-2-methyl-phényl)*N4-methyl-quinazoline-2,4- diamine as a

white powder; (ES)-HRMS m/g¢ calcd for CL6H15FN4 (M+H)+ 283.1354,
found 5 283.1356. Examplg-7C RN N NN 10 From
7-bromo-N4-methyl-quinazjin ine and 2-benzonitrile boronic

acid: there was produc NS
2-(2-Amino-4-methylamino-quinazolin-?-yl)- itrile as a light yellow

solid; EI-HRMS m/e calcd for C16H13N5 ( 27511742 Adund 275.1170.

15 Example 71 N,CH3 N 01:~SCH3 NN From oxidation of any

eRBVENtiBRR cIRIhe@Tel gLz ome m wdinieinof anddatioetbfdhiteetiqkaay! boronic
sulphgxide and sulphon ith, .M., . Max. .y, € MG 5 4. diami
B SRy s by RIS A 2 4-camine
tefexnessticiteddnsalt Apﬁ%ﬁ@ﬁﬁ&hfﬁ@)&é&%@eﬁ%ﬁ sB5Fe s ErahodsS (M+H)
ab9xidadion,af pogaikyAgio substituent to the corresponding sulfoxide

group can be utilized to effect this conversion of N4-Methyl

e-2;
/

Example 62

HSC ™~

N
CH
N7 *
)'\/ (‘3/
N N

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 triffuoroacetic
acid salt as a white solid; (ES)*-HRMS m/e calcd for Ci7HeNO (M+H)* 285.1554, found

295.1557.
Example 63

HaC

N
NT
N
)l\/ Z
A ®

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

276.1247.
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WO 2006/050843 PCT/EP2005/011682 -66
7-(2-methylsulfanyl-phenyl)-quinazoline-2,4-diamine: there was produced

wJqBsNRetlranesulfinyl-phenyl)-N4-methyl-quinazoline-2,4-diarpieiey B e05/01 1682

white solid; (ES)'-HRMS m/e calcd for €6BH16N40OS (M+H)+ 313.1118,
found 313.1121. 5 Example 72 NCH3 0 li N\ 0=S-CH3 NN From
oxidation of any conventional methogs e.g.!gog 4general review of oxidation
of thioethers to sulphoxide and sulp ; Smith, M.; March, J.;
Advanced Organic 10 Chemistry, Wiley-Interscience: NY, 2001, pp.
1541-1542 and the reﬁr nces cited in it. Appropriate methods described
in above reference of o%dﬁbilqn of an alkyl thio substituent to the
corresponding sulfone group|can be utilized to effect this conversion of
7-(2- Methanesulfnyl-phey ‘

was produced 7-(2-
Methanesulfonyl-phe |)4L|4 rethy|-efiin

20 From 1-[2-Amino-7-bromo-quinazolin-4-ylamino]-propan-2-ol and 2, 6
et Tybiohemild boetncadidibiee 2vasiamine and 3- acetamide-phenyl boronic acid:

ST U G O A i
giiamevetonnirzd escm g‘g—@%l@;éﬁS)*-HRMS m/e calcd for CizHizNsO (M+H)*
308.1506, found 308.1507.

Exampie 65

From 7-Bromo-N4-methyl-quinazoline-2,4-diamine)and 2-formyiphenyiboronic: there was
produced 2-(2-amino-4-methylamino-quinazolin-7-yl)-benzaldehyde as a light yeliow solid;
LRMS for C16H14N4O (M+H)+ at m/z = 279. .

Example 66
N| ~ CH,
P i
/
0
H,C



WO 2006/050843 PCT/EP2005/011682 -67 HSC\/OH NJT N CI NN/ ClI
From 1-[2-Amino-7-bromo-quinazolin-4-ylamino]-propan-2-ol and 2, 6

wdichionzqshenyl boronic acid: there was produced PCT/EP2005/011682
1 [2-Amino-7-(2,6-dichloro-phenyl)-quinasalin-4 5 y[amino]-propan-2-ol

e i

acid: Ope SWEEI3 PRPAYCEY Er6is.o-Dimethyl-isoxazol-4-yl)- N4 methyl-quinazoline-2,4-

?d{a’)ﬁ(ﬁ{gugg ArDESas i sarintHREIRI rgg-ethiad dbar@ H.:N;O (M*) 269.1277, found
-mei%iulfanyl-phenyl boronic acid: there was produced
ifio-7-(2-methylsulfanyl-phenyl)-quinazolin-4- ylamino]-ethanol as
5 an off-white solid; (ES)+-HRMS We calcd for C17H18N40S (M+H)+
327.1274, found 327.1277. 15 Examgleatfmlé®z NN N N)_,~ N/ WO
2006/050843 PCT/EP2005/011682 -68 From
2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol and 2-benzonitrile
boronic acid: there walstaduced
2-[2-Amino-4-(2-hydroxy-ethyk&mino)-quinazolin-7-yl]-benzonitrile as

From 7-bromo-N4-methyl-quinazofine-2,4-diamine: there was produced N-{3-(2-Amino-4-
10 methylamino-quinazoiini?»yi)—phenyl]-methanesulfonamide trifluoroacstic acid salt as a
white powder; (ES)"-HRMS m/e calcd for CisHizNsO-8 (M+H)" 344.1174, found 344.11786.

Example 68
H,.C
N
NT R
A
N~ N O
s CH,
i5 :
From, 7-bromo-Nd-methyl-quinazoline-2,4-diamine and 4-ethylsulfanyl-phenyl boronic
acid: 7-(4-Ethylsulfanyl-phenyl)-N4-methyl-guinazoline-2,4-diamine triffuoroacetic acid salt
as an off-white powder; (ES)*-HRMS m/e calcd for CiHigNeS (M+H)* 311.1325, found
311.1326.
20

Example 69
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an off-white solid; (ES)'-HRMS m/e calcd for CL7H15N50 (M+H)'
306.1350, found 306.1353. 5 Example 77 fOH NS -CH N3 N')"~N

wemws/oxidation of any conventional methods e.g. For general pedigw206s/011682

oxidation of 10 thioethers to sulphoxide-a%d-sulphones, see Smith, M.;
March, J.; Advanced Organic Chem@pqy, Wiley-Interscience: NY, 2001
pp. 1541- 1542 and the reference\éitedn it. Appropriate methods
described in above reference of oxidation of an alkyl thio substituent to

the corresponding sulfone groyp ca ftized tacgfect this conversion of
2-[2-Amino- 7-(2-methanesulfifiyl-phe inazoljn-4-ylamino]-ethanol
(example 78): there was 15 pfotyge
2-[2-Amino-7-(2-methanesulfonyl-phenyl)-quina -ylamino]-ethanol

as an off-white solid; EI-HRMS m/e calcd for CT¥EHESN4O3S (M)
358.1100, found 358.1108. Example 78 /OH N O*SCH3 N N~N 20
From axistationiof-amiigoauentimtiabragtiasing 2Rdr 4Eherat 2evielvybphenyl boronic

%é', “%3%&“ thjpsthe g'&égJPh éﬂ%%ﬁo%'mwaﬁi mt%%g quinazoline-2.4-

Rdvanced rganic Chemistr Wley terscience:
Wmmafﬂwmwﬁfé@cééw&m.Faﬁﬁﬁ%&ﬁi@%ﬁwé&‘ )" 283.1384, found

deschibegl in above reference of oxidation of an alkyl thio substituent 25 to
the corresponding sulphoxide group can be utilized to effect this
conversion of 2-[2 WO 2006/050843 PCT/EP2005/011682

Example 70

N/‘CHS
N7
M
U

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 -
soiid; EI-HRMS m/e caled for CygH1sNs (M*) 275.1171, found 275.1170.

Example 71

From oxidation of any conventional methods e.g. For general review of oxidation of
thioethers 1o 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
tothe corresponding sulfoxide group can be utilized to effect this conversion of N4-Methyl-
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-69 Amino-7-(2-methylsulfanyi-phenyl)-quinazolin-4-ylamino]-ethanol
(example 58): there was produced
WQ-12eAN5N18837 -(2-methanesulfinyl-phenyl)-quinazolin-4-ylaminaleathian od st 1682
an off-white solid; EI-HRMS nVe calod f&i6C17H18N402S (M+) 342.1150,
lgl%%ﬂ%i%ﬂfﬁ&’nﬁ E{%@W!}l]@tﬁ%zb'liﬁéﬂ@ Dltlaiit: N NXMCyangs  produced  7-(2-
tit

uent can t e dtoc ar rgx mlno substituent,. A N
?%E@Hﬁ%ﬁ&%&h li} [?%) r%ug ;HO%%B egsa WHJ solid; Q\Y—'_S) -HRMS
mnmhgﬁdm@whimb!@mmﬁ%ﬁtsle.a:aiﬁb@unﬁz%*(ﬁtéT@ffect this

conversion as described in Hill, J., In Comprehensive Heterocyclic

Chemistry, Vol. 6; Potts, K. T., Ed.; Pergamon_; Oxford, 1984, 427 and the
references cited in it. The above exaﬁ-’ﬁggw&z%ade from

2-[2-Amino-4-(2-hydroxy- ethylamino)-quinazolin-7-yl]-benzonitrile

(example 70): there was produced 2+2-Amino-4-
methylamino-quinazolin-7-yl)-N-hydroxytbenzamidine as a white solid;

EI-HRMS m/e 15 calcd for C16H16N60O (M-H)+ 387.1307, found

307.1305. Example 80 N-CHR O & RN No=Q-Mk N 20 From
2-[2-Amino-7-bromo-quinazoli }4 yla thano and 2% methane

sulfonamide phenyl boronig-&Ci (
N-[2-(2-Amino-4-methylamino- qumazolln -7- yI)
phenyl]-methanesulfonamide as a light yellow
for CL6H17N502S (M+) 343.1103, found 343.1111. 25 Example 81 WO
FOO%/05ASAB P OT /ER2005/011882 rRNNECIHICHS Negeral 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- .
Methanesulfinyl-phenyl)-N4-methyl-quinazoline-2,4-diamine: there was produced 7-(2- -
Methanesulfonyl-phenyl)-N4-methyi-quinazoline-2,4-diamine as a light ysliow sofid; (ES)*-
HRMS m/e caicd for CigH1sN40:S (M+H)* 329,1067, found 329.1070.

Example 73

Hgoj/w

N

From 1-[2-Amino-7-bromo-quinazolin-4-ylamino}-propan-2-0l and 2, 6 dimethyl-phenyl
boronic acid: there was 2,6-dimethyl-phenyl)-quinazelin-4-ylamino}-propan-2-ol
trifluoroacetic acid salt as an off-white solid; (ES)Y*-HRMS m/e calcd for CygHaaN,O (M+H)*
323.1867, found 323.1869.

Exampie 74
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N~N 7-bromo-N4,N4-dimethyl-quinazoline-2,4-diamine From
2-[2-Amino-7-bromo-quinazolin-4- ylamino]-ethanol and

wQ mtlsyisesfianyl-phenyl boronic acid: 7-(2-Ethylsulfanyl-phenyl pSIHEP2005/011682

methyl-quinazoline-2,4-diamine as an offé¥hite powder; EI-HRMS m/e
calcd for C17H18N4S 5 (Mt) 310.1252, found 310.1257. Example 82
NVCH3 H3C\ N 0=5=0 10 From gxidation of any conventional methods
e.g. For general review of oxiddten fobkthers to sulphoxide and
sulphones, see Smith, M.; March, J.; advanced Organic Chemistry,
Wiley-Interscience: NY, 2001, pp. 1544-1542 and the references cited in
it. Appropriate methods described above reference of oxidation of an
alkyl thio substituent 15 to the corre g sulfone group can be utlllzed
to effect this conversion of 7-(2N S &
Ethylsulfanyi-phenyl)-N4-methyl-quinaz
there was produced N N
7-(2-EthanesuIfonyl-phenyl)-N4-methyl-quinazo| diamine as a white

solid; LRMS for C17H18N402S (M+H)+ at igjz’= 3437 20 Example 83 WO
2006/050843 PCT/EP2005/011682 -71 I/CHN 3 CND NN NN

FiRtard o8 Ape-diRierep R - ndanyngLitiapefine S, @aﬁiarﬁmé dichioro-pheny!

trarpleadR: (A3 vﬂa§5%mﬂﬁeéd anhigcratiscppi@ssidichizadsphenel)-quinazotin-4-

N I

,4-digmine (example 81):

~ fob€atREDANIEr Bldhl)S SPRE Té4Lieumcr8Ba®ar fmixture was then cooled,

diluted with water and extracted with 95:5:0.5 methylene chloride:
methanol:

Exampie 75

From 2-[2-Amino-7-bromo-quinazolin-4-ylaminol-ethanol  and 2-methyisulfanyl-phenyl
boronic acid: there was produced 2~{2-Amin6;7~(2-methylsu!fanyi-phenyl)-quinazolin-4—
ylamino]-ethanol as an off-white sofid; (ES)*-HRMS m/e caled for CiHigN,OS (M+H)*
327.1274, found 327.1277.

Example 76
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agueous ammonium hydroxide ( 3 x 100 mL)/ The combined organic
layers were dried over anhydrous sodium sulfate, filtered, and

waaneertvated. The crude material was purified by Biotage = PCT/EP2005/011682

chromatography with with 95:5:0.5 methyf&ne chloride: methanol: 10

FHRPYS AR bYauiAezdoH mpshiv spueTseophage HRIEontile boronic acid:
%\%%ﬁ?ﬁ{%%%ﬁﬁﬁ%@%ﬁ9 n%];wBhg—ggfkuy%%agget{ﬁy?%%nso I:[th%r%ggoqirgg-?/ﬁ-sbeenzoni’criEe as
pipersizivhitey | p@idiugES PHRMENHmetaydc divtaotinles-H ddming (82881350, found
Mg, 18£40) as an off white solid. 1H NMR (DMSO-d6, 400 MHz) 3 7.95

(d,J=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), 6.16 (broad s, 2H), 3.34 15 (broad s, 2H), 2.96 (d,

J=4.89 Hz, 3H), 2.77 (broad s, 4H), Et&niibiknZd s, 4H). Example 84

N~CH3 N N" N~N/F 20 From
7-(2,6-Fluoro-phenyl)-N4-methyl-quinazoline-2,4-diamine (example 23)

and pyrrolidine there was produced OH
7-(2-Fluoro-6-pyrro|idin-l—yl-phenyl()];ljimethyl- quinazoline-2,4-diamine
trifluoroacetic acid salt as a light brown solid; EI-HRMS m/e calcd for
C19H2FNs (M") 337.1703, found 337.1691. 25 Example 85 WO

2006/050843 PCT/EP2005/0116 CHDN Q. @bE, N/ F3C From
7-(2-Fluoro-6-trifluoromethyl-p line-2,4-diamine
(example 136) and pyrrolidir&]e;e
N4-Methyl-7-(2-pyrrolidin-1N1-6-triluoroniethy

phenyl)-quinazoline-2,4-diamine as a light bro
for C20H20F3N5 (M+H)™ at m/z = 388. Example

From oxidation of any conventional methods e.g. For general review of oxidation of

ger, 70 mg; LRMS

L2
®)0

thioethers 1o sulphoxide and sulphones, see Smith, M.; March, J.; Advanced Organic
Chermnistry, 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 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 caled for CiH1eN4O5S (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-
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H3C~N/CH3 \NN F | F 10 As described in scheme 6,-A mixture of
7-bromo-N4-methyl-quinazoline-2, 4-diamine (2.5 g, 9.878 mmol), tetrakis

wtnplsersgiabhosphine) palladium(0) (2.44 g, 2.114 mmol) and hegaAEP2005/611682

n-butylditin (25.7 mL, 49.39 mmol) in N N\sélimethylacetamide (15 ml-) was
%&Hé@f’é Arkin QN mé%ﬁttﬂﬁré@émmam (BraHINE58): there was

celite pad and the resulting 15 solution wa l‘(@ ed to wateré( Hf

SRR (5 RAOTIR VAT ARG SO TR RBP4 RO narel a5 an
Ryidrmiiel e il - HRTsercebicd thofyahigNa)ebs MBra42riebvennd 342.1140.
anhydrous magnesium sulfate, filtered and concentrated. Flash column
chromatography of the crude product was carried out with methylene
chloride:methanol:ammonium hydroﬁﬁ%%ﬁl) to give
N4-methyl-7-tributylstannanyl 20 quinazoline-2,4-diamine (2.6 g, 56.8%)

as a light yellow oil. 'H NMR (DMSO-d&,300 MHZ) 6 8.25 (broad s, 1 H),

7.88 (d, J=8.06 Hz, 1 H), 7.35 (s, § 17 (dJ 8.05 Hz, 1 H), 6.55

(broad s, 2H), 2.96 (d, J = 4.39 Hz, 3H) 1. 5o (m/ 29 (m, 6H), 1.07

(m, 6H), 0.84 (t, J =7.15 Hz, 9 k¥ tion can be

carried out by a conventional mr he pmatictcoupling partner

utilizing Stille coupling. e.g. \ ey nt. Ed. Eng/.,
1986, 25, 508. WO 2006/050843 P T/EP2005/ 1@ -73 Typical

conditions used to carry out the Stifle reaction inchudesthe use of an
organostannane as the coupling partner, palladium catalyst (2-20 mole %)
Sﬂﬁimassteisakie(tripimnyltmlnobahm)\fpaﬁddtam@)mrhydroxyimino substituent.  Any

cOn ?1 %Rg' ﬁéorlgzggrg%%gghﬁg% &%%w&mgfﬂ]@ﬂ#%jwmhﬁm% substituent

as po assium e, in a suitable anhg_I rous solvent
siwth be THIZesH BMEfieetierRrypeiiadiermpapsiurediil, J. In Comprehensive
Heterocyclic Chemistry, Vol. 8; Potis, K. T., Ed.; Pergamon : Oxford, 1984, 427 and the

references cited in it. The above example was made from 2-[2-Amino-4-(2-hydroxy-
ethylamino)-gquinazolin-7-yij-benzonitrile (example 70): there was produced 2-(2-Amino-4-
methylamino-quinazolin-7-yl)-N-hydroxy-benzamidine as a white solid; E-FHRMS m/e
caled for CygHisNeO (M-H)* 307.1307, found 307.1305.

Exampie 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 caled for CigHiyNsOLS8
(M™) 843.1103, found 343.1111.

Example 81



10

15

ranging from 25 Cto 125 C for 2-18 hr A mixture of
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine (800 mg, 1.727

Wenis08331 -methylsulfanyl-2-bromo-3-trifluoromethyl-benze X& pegy4As § 11682

according to the general procedure detafl€d in scheme 5, (543.1 mg, 2.00

mmole), dichlorobis (triphenylphosgk[ip@) palladium([]) (242.4 mg, 0.345

mmol), tetrahydrofuran (2 mL) anék N,N-dimethylfor Fide (2 mL) was

placed in a thick walled vial, sealed icro Waveﬁat 200C for one

N gh an ion exchange 15

pad and the resulting solution was 9d 110 water {10 mL) and extracted

(3x 100 ml-) with methylengrChlomge : ¥

(90:10:1). The combined organic layers were ied/g er anhydrous

magnesium sulfate, filtered and concentrated. Twe-flash column

chromatographies of the crude product were catried ith m lene . .

S R AR RO HAURTIB6. 10T o T BHGE-quinazolin-4-

Nidrmeshylia(ai naethylseifgisyli6 @B pheny! boronic acid: 7-(2-Ethyisulfanyi-phenyl)-N4-
flygyo o5 ATRE e A HAISASD, EOHHARIMRRANE O,

R G e T e o gy G

6197 33011 PR Sf@n@S 10185 Hz, 1 H), 6.17 (broad s, 2H), 2.96 (d, J =

3.91 Hz, 3H), 2.37(s, 3H). In an analogous manner, as described in

scheme 6, there were obtained: 25 Eggmg!g g4 N/(iH3NLOH NN

H3C 2-lodo-3-methylbenzoic acid (2767, ol) was dissolved in THE

(15 mL), followed by 30 slow addition of 1 M lithium aluminium hydride in

THE (10 mL, 10 mmol). The colorlessgpjution turned into light yellow.

Upon the completion of addition, th® reac iofrafas.stirred at ambient

temperature for 30 min then quenched with water (30 mL). Ethyl acetate

The two layers were separaigd'a
with

From oxidation of any conventional methods e.g. For general review of oxidation of
thioethers to sﬁiphoxide 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 Cy7H1eN40:8 (M+H)" at m/z = 343.

Example 83
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ethyl acetate (2 x 100 mL). The combined organic layer was dried over
sodium sulfate and concentrated to dryness to obtain

waripger3aswthylbenzyl alcohol as off-white solid 5 (1.2 g); 'H NMREE1963181 1682

300 MHz) 8 1.92 (broad, 1 H), 2.47 (s, 3Hy;4.71 (s, 2H), 7.15- 7.32 (m,

3H). As described in Scheme 6, from

N4-methyl-7-tributylstannanyl-quinazoline-2,4-diam

2-iodo-3-methylbenzyi alcohol:

[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-mgthyl- 10

phenyl]-methanol as a white solid; RIS for C CQ;318N40 (M+H)* at m/z =
15

295. Example 88 NCH3 CH N S N 'N-- F3
N4-methyl-7-tributylstannanyl-q ' ine and
2-Ethylsulfanyl-6- trlfluoromethl phe tdide prepared according to
€ ‘ Aas produced
yl-quinazoline-

2 4- dlamlne as an off white solid; El- HRM{S V
(M") 378.1126, found 378.1134. 20 Example 89 N,CH3 3 'NO CH NCI
VBP0 06 B4 S-HtirormhenyioNdgBethyrg pgapline-2,4-diamine (example 23)

N4-meihW- Mlmﬁmtammybqyma@hmmmmm@anm mg, 5.788 mmol), 1-

O Ry iRy NI R Rsofans (8 mtes heated i

offfiokhivelisoliskalert Mlgef@ﬁ e 1sCia I Thy resulignt£epgtion Mkt was then

990&{570(,255%9(:1 with water and extracted with 95:5:0.5 methylene chloride: methanol:
agueous ammonium hydroxide ( 3 x 100 mL)/ The combined organic layers were dried
over anhydrous sodium sulfate, filtered, and concentrated. The crude material was
purified by Biotage chromatography with with 85:5:0.5 methylene chioride: methanol:
agueous ammonium hydroxide, followed by reverse phase HFPLC with subsequent
neutralization of the trifluoroacetic acid salt to the free base to obtain 7-[2-(4-Benzyi-
piperazin-1-yh)-6-fluoro-phenyl}-N4-methyl-quinazoline-2,4-diamine (81.8 mg, 16.0%) as
an off white solid. 'H NMR (DMSO-ds 400 MHz) § 7.95 (d, J = 8.78 Hz, 1H ), 7.81(broad |
q, 1H), 7.27 {m, 7H), 7.10 (d, J = 7.82 Hz, 1H), 6.92(m, 2H}, 6.16 (broad s, 2H), 3.34

(broad s, 2H), 2.96 (d, J=4.89 Hz, 3H), 2.77 (broad s, 4H}, 2.19 ( broad s, 4H). '

Example 84

From 7-(2,6~FIuoro-phényl)-N4—meththuinazoiinee,4~diamine (example 23) and
pyrrolidine  there was  produced 7-(2-Fluoro-6-pyrrofidin-1-yi-phenyl)-N4-methyl-
quinazoline-2,4-diamine trifluoroacstic acid salt as a light brown solid; EI-HRMS m/e calcd
for CygHaoFNs (M*) 337.1703, found 337.1691.

Example 85
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N CI N )"N CI From N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine
and 2,6-dichlorobenzoyl chloride:

wG-{6+Beshdoro-phenyl)-M-methyl-quinazoline-2,4-diamine trifleloroesemstis/o 11682

acid salt were obtained as an off white sgfid; LRMS for C15H12N4CI2
(M+H) " at m/z = 320. 10 Example 91 ~CH3 N ON/ NN F F As described
in Scheme 4, from 1 -bromo-2,3,5-trifluorobenzene and pyrrolidine, there
was produced 1-bromo-3,5- d|ﬂuor%2-@?erolld|n 1-yl) benzene and this
compound was 15 used in the following syntheS| described in
Scheme 6, by utilizing Stifle co I\Ff Vg
(pyrrolidin-1-yl)benzene and
N4-methyl-7-tributylstannanyl- ¢ A~dianmae:; 7-
(3,5-difluoro-2-pyrrolidin-1- yﬁ‘bhen)m
as a yellow solid; 20 LRMS for C19H19F2N5 ! at m/z = 356.

Example 92 WO 2006/050843 PCT/EP200§:{@1168 -76- N~CH3\\

O~0\CH3 N'N/ I\ As described in Scheme 4, f

FA55mi B-HSHGRA uCHT R SR HERY R HABP e 7S Y sglgmine. (example
IAEp B (AN icetany) fretaesd NH-NMR/L DM SBeidin309H@H #)uoromethyl-

Qeggﬁz@ q?ill%_gllrﬁ‘)g74%%é o g ] J%Sl y: (J]éi'l? %%?3\:9{1855%‘%8% f,'_ﬁ;(}’ 7771% 7‘@@,%_%!8 CooHooFaNs

IM78 Hat, r02=83884z, J3=1.6 Hz, 1 H), 7.55 (dd, J1=7.8 Hz, J2=1.6 Hz, 1
H).

Example 86

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 mmot) and hexa-
n-butylditin (25.7 mL, 49.39 mmol) in N,N-dimethylacetamide (15 mL) was refluxed 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

" chioride:methanol: ammonium hydroxide (8:1:0.1). 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
chiotide: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-ds, 300 MHZ)
5 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, 8H), 1.29 (m, 6H), 1.07 {m, 6H),
0.84 (t, J =7.15 Hz, 9 H).

The c'oupling 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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As described in Scheme 6, by utilizing Stille coupling from
1-bromo-2-(2-methoxy-ethoxy) 10 benzene and

woldepsatiogh -tributylstannanyl-quinazoline-2,4-diamine: 7-[2-(2-@matirotos/011682

ethoxy)-phenyl]-N4-methyl-quinazoline-2,43diamine as a white semisolid;
LRMS for C13H20N402 (M+H)+ at m/z = 325. Example 93 H3C flu
NCH3 CH3 N\W\OCH3 NNI\15A scribed in Scheme 4, fro
Wit ERAtoRS S AL IRCaRY 94 8% i IR AR dRgsipe Shite,

therenostaprackicednk-boopio (@126, GedadioTetbglapipef@linodnole %) such as

|
%é ?%%E%éﬁ@ﬁ%ﬁ%&%%ﬁ@@d% @%W@b@s@d%ﬁéﬁy@%)sﬂgﬂfo (s, 6H)
rﬁarr;v@rwqhmoml@(waﬂjmzs BRibBAR aﬁzmiaéwi '%soaéﬁeﬁ%ﬂ“*o”de ina
iguehrRBA Ryt BZINg Sl crupHI JrOME-br @m%&g&ﬁoﬁfor at temperatures

tetra @3,@5’5? E‘Jl?{] inn%l)r%l t()%ﬁg;;,?gdz 4- diamine:

N4 methyl -7-[2-(2,2,6,6-tetramethyl-piperidin-4-yloxy)-phenyl]-quinazoline-

i | I f
@ﬁH%%ﬁ%%iﬁgwgﬂéﬁwgﬁﬁ@ﬁq%sgg%lg%i\é&%h%r‘reQMﬁo Big, 1.727 mmol),

ﬁ@%@%&%&ﬁm%ﬁmﬁ@%ﬁw CEERPRPECRG P aRpping to the general

procedure detailed in scheme 5, (543.1 mg, 2.00 mmole), dichlorobis
(triphenylphosphine) palladium(ll) (242.4 mg, 0.345 mmol), tetrahydrofuran (2 mL) and
N,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 (20:10:1). 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 chioride:
methanol: ammonium hydroxide (90:10:1) obtained N4-methyl-7-(2-methylsulfanyl-6-
trifluoromethyi-phenyl)-quinazoline-2,4-diamine ( 90 mg, 14.3%) as a white solid. H NMR
(DMSO-dg, 400 MHz) § 7.85 (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 = 3.91 Hz, 3H), 2.37(s, 3H).

[n an analogous manner, as described in scheme 8, there were obtained:

Example 87

e

N Xy
LA
HSC

2-lodo-3-methylbenzoic acid (2.6 g, 10 mmol) was dissolved in THF {15 mL), followed by
slow addition of 1 M lithium alurninium 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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By utilizing Stille coupling, from 1-bromo-2,4,6-triflorobenzene and
N4-methyl-7- tributylstannanyl-quinazoline-2,4-diamine:

wlzddeoyks’-(2,4,6-trifluoro-phenyl)-quinazoline- 2,4-diamine PCT/EP2085/011682

trifluoroacetic acid salt as a light yellow s@ld; LRMS for CiSH11F3N4

MHHIAsAdapYd o 309 rddborrRde@onviice 3 € filter¥dRRdBaMb ol &a separation
(fug 0,C)O\CH3 As described in Sc
o]

. egﬁ . {&Oem ) r extracted with

8 BRSSO R LR RERATA S A 6 S HHOIAYES Yo d4ihg
ErbglLigestaicn(B o042 meethmbjrethoxgdbienizeat wael dhisd over sodium suifate
%%%%@ﬁ#%ﬁ&%&?&@&'&bn%iaﬁeﬁ l&ﬁ)@ﬁ%ihﬁgéﬂﬁpaﬁ@ﬁoﬁ’aQYOff-whl’ie solid

utilizing Stille coupling from 1-bromo-2,4,6-tri(2-m xy- ethoxy)benze

5 K. BT AT ML N9 A Clar S (oS5 2H), 7.15-
2032 (63K~ (2-methoxy-ethoxy)-phenyl]-quinazoline-2,4-diamine

trifluoroacetic acid salt as a light yellow solid; LRMS for C24H32N406

(M+H)+ at m/z = 473. By utilizing Stille coupling, from

Aprdeseridedcinrifzimmpoly ieardXyoeaivind-Hitayigtannanyl-quinazoline-2, 4-diamine

@%hillgdglgq%ﬁgﬁgﬁwl‘&HW%@?Z%MW%WIammo quinazolin-7-yl)-3-methyl-
N4-Methyl-7-[2,4,6-tris-(2-meth

R BT R BT S9 5 AAHE Y RO AN AE 2205

yellow solid; LRMS for C24H32N406 (M+H)+ at m/z = 473. WO

2006/050843 PCT/EP2005/011682 E%'m%f@gbole 96 CH3 NO
0~~O~CH3 NN/O,~~0O,CH3 H3C U= ~,0,CH3

From N4-methyi-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-guinazoline-
2,4-diamine as an off-white solid; E-HRMS m/e caled for C13H17F3N4S (M*} 378.1126,
found 378.1134.

Example 89

\~CHs

N ~3
LIAK
Ci
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5 As described in Scheme 4, from
1-bromo-4-chloro-2,3,5,6-tetrafluorobenzene and 2- methoxyethanol,

wdhmneesassproduced 1-bromo-4-chloro-2,3.5,6-tetrakis(2-methpXyEP2005/011682

ethoxy)benzene and this compound was7Agsed in the following synthesis.

AR HERAIRRIHN-PSNERASEHRmY, umazoime 2 4 diamine and 3-chloro-2-iodotoluene:
1-bromo-4-chloro-2,3,5,6- tetrak| ﬁ(ﬁ methoaxzy %1 (gg henzene and

FlRrRGIR-P-tetR e AR IR a2 Y WP chibrglp Of-white  sofid

BriVGs tetr ek (S tidxiyhit thioxy) -phesyl]-N4-methyl-quinazoli
ne-2,4-diamine trifluoroacetic acid salt as a light yellow oil; LRMS for

C27H37CIN408 (M+H)+ at m/z = 581. Example 97 15 N~CH3 N
0~-~O'CH3 NN CI As described in@éﬁ@ﬂﬁ‘@—g—,-from
4-chloro-2-fluoro-l-iodoobenzene and @Hpethoxyethanol, there was
produced 4-chloro-l-iodo-2-(2-methoxy-ethoxy)benzene: LRMS for

phenyl]-N4- methyl qumazolm 2,48 &solid; LRMS for
C18H19CIN402 (M+H)+ at m/z = 359. 25 WO 2 30843
PCT/EP2005/011682 -79 Example 98 OH € NEN' NN ClI

From N4-methyl-7-tributyistannanyl-quinazoline-2,4-diamine and 2,6-dichiorobenzoyl!
chioride: 7-(2,6-Dichloro-phenyl)-N*-methyl-quinazoline-2,4-diamine trifluoroacetic acid
salt were obtained as an off white solid; LRMS for CisH1aN4Clz (M+H)* at m/z = 320.

Example 81

F
As described in Scheme 4, from 1-bromo-2,3,5-trifluorobenzene and pyrrofidine, there
was produced 1-bromo-3,5-difiuoro-2-(pyrrolidin-1-yl) benzene and this compound was

used in the following synthesis.

As described in Scheme 8, by utilizing Stille coupling, from 1-bromo-3,5-difluoro-2-
(pyrralidin-1-yhbenzene and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 7-
(3,5—difluoré-2—pyrrolidin-1 -yi-phenyl)-N4-methyl-quinazoline-2,4-diamine as a yellow solid;
LRMS for CigHigFaNg (M+H)” at m/z = 356.

Example 92
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As described in Scheme 4, from 4-chloro-2-fluoro-lI-iodoobenzene and 4- 5
hydroxypiperidine, there was produced

whaloros2siodo-phenyl)piperidin-4-ol: LRMS for C11 H13CIBaNQefvbtkidti682

at m/z = 338. As described in Scheme 6, Tim
(4-chIoro-2-iodo-phenyl)piperidi/rb{Lrol and N4-methyl-7-
tributylstannanyl-quinazoline{g;4-diamine:
1-[2-(2-Amino-4-methylaminosquinazolin-7-yi)- 10

ot yeIIO@M@(@r
C20H22CIN50 (M+H)* at 99 N,CH3N OGN NN 15
H3C 2-lodo-3-methylgt1zot a2t 6 mmol), EDCI (2.2 g, 11.45
mmol), HOBt (1.74 g, 11.45m
ammonium chloride (0.813 g, 15.2 mmol) wepg~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

g%lﬁéiéﬁﬁﬁe‘dhﬁ s&gmfagilﬁ%ﬁies—wm%@@lb b‘é’ﬁx‘@ét@_d e aMidrpveaek@Eanol, there
et ether an re -1000-o-Me nzamide (1 S e
O IRLBS i PLTONAE ONTR a3 KRS - (it BRIBYS 200 i)
19)3. 223, 7381, (Br6 241), ZH)7 4brbad, AHY) 6.877 6itintoAet7 13H)z \WD7.8 Hz, Js=1.5 Hz,

6 PCT/ER2005/ 8 ibed i
g‘%@ aé‘?_@é}{ié‘é J1I=§.§ﬁg, 9:9%18%% g}ﬁyﬁ_@_ﬁﬁ?%’:@%@é?bg@% 8177901 6 Hz, 1H),

0 ethyl-benzamide an
trSGt sk A Hguiha? §likg. 2 didiamine: 2-(2-amino-4-methylamino-q
uinazolin-7-yl)-3- methyl-benzamide as an off-white powder; LRMS for
L7 e%gri Se [ Wclw_maé g‘ l%y:u%9§h§) &?ﬁ%@gh%hlr%) frlc})lr/é: '('—%r/ocmkc@% l\lnéel}{'xoxy-c:a‘[hoxy)

benzene and N4-methyl-7-tributyistannanyl-quinazoline-2,4-diamine: 7-[2-(2-methoxy-

ethoxy)—phenyl]—N4~methyl—quinazoiine—2,4-diamine as a white semisolid; LRMS for
C-{ngoNg;Og (M+H)+ at mfz = 325,

Example 83
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) 8 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-methyi-7-[2-(2,2,6,6-tetramethyl-piperidin-4-yloxy)-phenyl]-quinazoline-2,4-
diamine trifluoroacetic acid sali as a light yellow solid; LRMS for CagHayNsO (M+H)* at m/z
= 406.
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N N H3C From a coupling reaction of 2-iodo-3-methylbenzoic acid and
N,N-dimethylamine, there was produced

wa-20ae08N-trimethylbenzamide: 1H NMR (DMSO-d6, 300 Midz)iS®Rsklo11682

10 (s, 3H), 2.72 (m, 3H), 2.98 (m, 3H), 6:9F ¢m, 1 H), 7.32 (m, 2H). As
described in Scheme 6, from 2-iodo-3,N,N-trimethylbenzamide and
N4-methyl-7- tributylstannanyl- qumazollne -2,4-diami ne:
2-(2-amino-4-methylamino-qui nazoli ,N-trimethyl-benzamide
as an off-white powder; LRMS for C19H21N50 (M+H)+ at m/z = 15 336.
Example 101 HN..CH3H ON N’ I}%QHIB H2NN 20
2-iodo-3,N-dimethylbenzamide wag obtained from 2-iodo-3-methylbenzoic
acid and methylamine; 1H NMR (PMSO-d5, 300 MHz) 6 2.41 (s, 3H),
2.72 (m, 3H), 7.03 (m, 1H), 7.8 (Mx21):8:23 (s, g H). As described in
Scheme 6, from 2- |odo 3, N di pthyl ide and N4-methyl-7- 25
ATRG:4-methylamino-quin
azolin-7-yl)-3,N- dlmethyl benzamlde as a white der; LRMS for

PCT/EP2005/011682 -81 Example 102 N'CHS3 O NCHE INN N H3C

By utilizing Stille coupling, from 1-bromo-2.4,6-triflorobenzene and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:N4-Methyl-7-(2,4,6-trifluoro-phenyl)-quinazoline-
2. 4-diamine trifluoroacetic acid salt as a light yellow solid; LRMS for CygHyiFalNg (M+H)Y at
m/z = 305.

Example 95
N
O.
N7 07 " CH

3

NT TN
~_Ox
0 CH,

As desctibed in Scheme 4, from 1-bromo-2,4,6-trifluorobenzene and 2-methoxyethanol,
there was produced 1-bromoe-2,4,6-ri{(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 CaqHzNaOg (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]-guinazoline-2,4-diamine triflucroacetic acid salt as a fight yellow solid;
LRMS for CagHasNeOs (M+H)* at m/z = 473,
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N-Ethyl-2-iodo-3-methylbenzamide was obtained from the coupling
reaction of 2-iodo-3- 5 methylbenzoic acid and ethylamine in THE

weologioesokBMS for CLOH12NOBr (M+H)' at m/z = 289. As deBcrifueehins/o11682

Scheme 6, from N-ethyl-2-iodo-3-methyi&hzamide and N4-methyl-7-
tributylstannanyl-q uinazol ine-2,4-diamine: 2-(2-ami no-4-methylamino-q
uinazoli n-7-yl)-N- 10 ethyl-3-methyl-Eenzagig?s as a white powder; LRMS
for C19H21NeO (M+H)' at m/z = 336 103 N'CH3 OCH3 NN CI
15 As described in Scheme 4, from 4-chloro-2-fluoro-iodobenzene and
ethanol, there was produce%choIoro-2-ethoxy-iodobenzene and this
compound was used in thgfollowing synthesis. As described in Scheme
6, from 4-choloro-2-ethoxy-iodobenzene and N4-me81yl-7- 20
tributylstannanyl-quinggdlin mine:O/\/ “CH
7-(4-chloro-2-ethoxy-phenyl) thyl- g inazoline-2,4-d?amine as a
light yellow solid; L] N4 Wméé%s
Example 104 25 WO 20
OCH3 NXN/\FI %3 As descri 4, from
2,6-difluoro-4-methoXy-breyio |, there was produced
2-ethoxy-6-fluoro-4-methoxy-bromobenze@e and-this c@higound was
used in the following synthesis. 5 As described in SEheme 6, from

%\?tg8%%"!@3@?rliofﬁﬁ%ﬁ@oﬁ}"ﬁmqbﬁf&m&%@ﬂgﬂfbﬁﬁ,6-tetrafluorobenzene and 2

methoxyethanol, there was produced 1-bromo-4-chloro-2,3.5,6-tetrakis(2-methoxy-

4-18

ethoxy)benzene and this compound was used in the following synthesis.

As described in Scheme 6, from 1-bromo-4-chioro-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-methyi-quinazoline-2,4-diamine
trifluoroacetic acid salt as a light yellow oil; LRMS for CoyHa;CINGOp (M+H)* at m/z = 581.

Example 97

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
CoHyoCIBrO; (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 CigH1sCIN4O;
(M+H)* at m/z = 350.
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methyl-7-tributylstannanyl-q uinazoline-2,4-diamin e:
7-(2-ethoxy-6-fluoro-4-methoxy-

woheaysdédamethyl-quinazoline-2,4-diamine as a white powdepdiRNIden11682

C18H19FN402 (M+H)+ at m/z = 343. 107xample 105 N,CH3\\ 0~ CIi3
NN/ (\ CF3 As described in Schemg 4o 98
2-fluoro-4-trifuoromethyl-bromobenzene and ethanol, 15 there was
produced 2-ethoxy-4-trifluoromethyl-bromobenzene and this compound
was used in the following synthesis. As describedii Scheme 6, from
2-ethoxy-4-trifluoromethyl-bromobenzene and N44 methyl-7-tributylstan
nanyl-q u in azoli ne-2,4-diami neN7-(2-thoxy-¢-trifftpromethyl-phenyl)-
20 N4-methyl-quinazoline-2,4-diamine trifluorogcetic acid salt as a white

ethanol, there was produced 2-ethoxy-6-trifluo yI-bromobenzene
and this compound was used in the following is..5 As described in
Scheme 6, from 2-ethoxy-6-trifluoromethyl-bromobenzene and N4-

MmethyeEedriberysianreewémainazol ingn2 Adiamine.-Tu6leethodydbitilene  and  4-
Db Rey thare e DY eAZ R B B R NI -or: LRMS for
C11H130[B|’NO (M+H)+ at m/z = 338.

As described in Scheme 6, from {4-chloro-2-iodo-phenyl)piperidin-4-ol and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:  1-[2-(2-Amino-4-methylamina-quinazolin-7-yl)-
5-chioro-phenyl]-piperidin-4-ol as a light yellow solid; LRMS for CgoHzCIN:O (M+H)* at
m/z = 384,

Exampie 99

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-dg, 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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Cj8H17F3N40 (M+H)" at m/z = 363. 10 Example 107 N7CH3 CH3 N O
NIII-ICH3 N N F3C From the coupling reaction of

wd-i8sensrsaz4-methylamino-quinazolin-7-yl)-3-methyl- 15 benzecracrdoand1682

N,N-diethylamine: 2-(2-Amino-4-methylaraino-quinazolin-7-yl)-N,N

‘}{gth ggéﬁ&%@)"ﬁ)e%ﬁ@ﬁ? a5 aRQi-WilisiBamdsh MR ARG’ Lland  N4-methyl-7-
H25 M+H)+ at m/z = 364. Example 108 20 N,CH3 N O CH3 N~N ~

ity SETERBOSHN P NE BRI 82 2:&%*'&%“ééﬁl‘?§aylﬁr§8%ﬂ‘8a&0““'7"3”)“3‘
fresthisBermaraestaphe aenehaapb diddametifus-for C17H17N50 (M+H)* at m/z = 308.
tributylstannanyl-quinazoline-2,4-diamine:
1-[2-(2-Amino-4-methylamino-quinazolin-7-yl)- phenyl]-ethanone as a light

yellow powder; LRMS for C17H16le& m/z = 293. 5 Example

109 N~CH3 OH ~N N/ 'Nj As described in Scheme 6, from

2-(2-bromophenyl) ethanol and N4-r¢§g1yl-7-
tributylstannanyl-quinazoline-2,4qgfiamifie:
2-[2-(2-Amino-4-methylamino-quipazolin-7-yi)- 10 phen?ﬁ]*—ethanol as an

off-white powder; LRMS for % ] ' Bt iz = 295. Example

110 NICH3 CH

From a coupling reaction of 2-iodo-3-methylbenzoic acid and N,N-dimethylamine, there
was produced 2-iodo-3,N,N-trimethylbenzamide: M NMR (DMSO-ds, 300 MHz) & 2.41
(s, 3H), 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 CigHzNsO (M+H)" at m/z =
3386.

Example 101

.CH

3
HN o
e
H,N" N

C

2-iodo-3,N-dimethylbenzamide was obtained from 2-jodo-3-methylbenzoic acid and
methylamine; 'H NMR (DMSO-dg, 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-guinazolin-7-y1)-3,N-
dimethyl-benzamide as a white powder; LRMS for CygH1oNsO (M+H)™ at m/z = 322.
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N\\0CH3 NN F/OCH 15 As described in Scheme 6, from
2,4-dimethoxy-6-fluoro-bromobenzene and N4-methyl-7-

wdrimatylstamnanyl-qu inazoline-2,4-d iamine: 7-(2-fl uoro-4,6-diPCT/EP2005/011682

methoxy-phenyl)-N4-methyl- quinazolineg3,4-diamine as a white powder;
LRMS for C17H17FN402 (M+H)+ akgz,5183%2 Example 111 20 NI,CH \
O~0,CH3 N N/I\CIF3 WO 2006/ EP2005/011682 -85 As
described in Scheme 4, from 2-fluoro-6-trifluoromethyl-bromobenzene and
2- methoxyethanol, there were g@ﬂ%ced
2-(2-methoxy-ethoxy)-4-trifluotSmethyl- bromobenzene and this
compound was used in the follQwi
6, from 2-(2-methoxy-ethoxXy)-4-tR ethylis omobenzene and
N4-methyl-7-tributylstannanyl- ' diamine:
7-[2-(2-methoxy-ethoxyxg= N N
trifluoromethyl-phenyl]-N4-methyl-quinazoli 43-2,4-iamine as a white
powder; LRMS for C19H19F3N402 (M+h)+ ateharfz = 393. 10 Example
112 N~CH3 N 0-~\ 0,CH NIN F O. 3 As described in Scheme 4, from

%&%ﬂ%ﬂﬂgfg}iﬁ@ﬂ?w&ﬁ%ﬂg@;m@%m&dmﬁ?ommhghem:mz:asof 2-iodo-3-
repare -fluoro-4-methoxy-2-(2-me -ethoxy)- n F oot
H B GLA s TER TP o g et e TR ErpOBr (Meby ot

in
e following synthesis.
m/z = 289.

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-guinazolin-7-yl)-N-
ethyl-3-methyl-benzamide as a white powder; LRMS for CigHzNsO (M+H)" at m/z = 336.

Example 103

As described in Scheme 4, from 4-chloro-2-fluoro-iodobenzene and ethancl, there was
produced 4-choloro-2-ethoxy-lodobenzene and this compound was used in the following

synthesis.

As described in Scheme 6, from 4-choloro-2-ethoxy-iodobenzene and NA4-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 Ci7Hi7CINGO (M+H) at m/z =
329.

Exampie 104
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As described in Scheme 6, from
6-fluoro-4-methoxy-2-(2-methoxy-ethoxy)-bromobenzene and

wOlZometoyks/ -tributylstannanyl-quinazoline-2,4-diamine: PCT/EP2005/011682

7-[6-fluoro-4-methoxy-2-(2- -82-
methoxy-ethoxy)-phenyl]-N4- met@q?gumazollne -2,4-diamine
trifluoroacetic acid salt as a 20§whité powder; LRMS for C19H21 FN403
(M+H)+ at m/z = 373. Example[113 N~CH3 CH N O | N~'-~CH3 N N/

H3C WO 2006/050843 PC/EPZ 19682 @{%}{Bhe coupling
reaction of 2-iodo-3-methyl bnzg 3 ethyl-N-propylamine,

there was produced 2-i ethyl-N~propyhenamide as a light

yellow oil; LRMS for C12H, 5N01 (M+H)+ & 318. 5 As described in

Scheme 6, from 2-iodo-3,N-dimethyl-N- vigle- Sty N4- methyl-7-
tributylstan nanyl-qui nazoline-2,4-diamine: 2-(2-amino-4-methylamino-q
l&mai@mﬁeyl)ﬁ?o %fwmethyl %mcmwdﬁejmammamayrmﬁmdm*@m@mdend ethanol,

%Z?ﬂdg%\lgfém %é@{%%eﬁfmmeéféﬂfeﬁyé% fid3 ompound was

E%@dm@ﬂ@ﬁl@@ﬁ*ﬁﬁﬁ!ﬁﬁhﬂﬁ*émobenzene and 2- aminoethanol, there were
produced 2 (2 hydroxy ethylamino) -6-trifluoromethyl- 15 bromobenzene

and thls Was u in the IIow ntheS| escribed in q N4~
éﬁh%?ﬁg Wd 0 roé?h Tg ﬁ%} uoromehﬁxly romobenzene  an
brmmwﬁemMManyE~qu[nazohne-2 4 dlamme 7- (2 ethoxy-6-fluoro-4-methoxy-

N AR RM- L RN R AR B A O NaZalin s &-HRAMINGowder (ARG for C.HioFN,O,

4- methylamlno guinazolin-7-ylj-3-trifluoromethyl-phenylamino]-ethanol as
Mgt \RIBE 28%owder: LRMS for C18H18F3N50 (M+H)' at m/z = 378.

Exampie 105

As described in Scheme 4, from 2-fluoro-4-trifucromethyl-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-triftuoromethyl-bromobenzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:  7-(2-ethoxy-4-trifluoromethyl-phenyi)-
N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a white powder;, LRMS for
CigHe7FaNLO (M+H)* at m/z = 363.

Exampie 106
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Example 115 NCH3 0 N N N 25 As described in Scheme 6, from
(2-bromo-phenyl)-phenyl-methanone and N4-methyl-7-

wistysteananyl-quinazoline-2,4-diamine: PCT/EP2005/011682

[2-(2-amino-4-methylamino-quinazolin-Z-gh WO 2006/050843
PCT/EP2005/011682 -87 phenyl];@f}qnyl-methanone as a light yellow
powder; LRMS for C22H16N40 §Vi+H)* at m/z = 355. Example 116 5
N,CH3 O N CH3 NN As described in Scheme 6, from
N-(2-Bromo-phenyl)-acetamige an

ae N4 thy|-7@/\CH
tributylstannanyl-quinazolinﬁgﬁ-di e
N-[2-(2-Amino-4-methylar§' 0" H,i/a Slifi< 7~y Teqyl]-acetamide as a
light yellow powder; LRMS for C17H17N50 (N

Example 117 N~CH3 N OIF N)II., N A >
1-bromo-2-difluoromethoxy-benzene andN4-methyl-7- 15

E}{%&gﬁzwwi%ﬂ@ﬁﬁlﬁﬁﬁé'glﬂ%@éutrifluorqmethyl—bromc_)benzene and ethanol,

uoromethoxy-p N4-methyl- quinazoline-2;4-diamine as a

Reprey arrswRseRvger ErRNSGBaB I Pe M (RIpPaNZeRe Aadathjs compound was
B¥amiplend 18Ictlng synthesis.

As described in Scheme 8, from 2-ethoxy-6-trifluoromethyl-bromobenzene and N4-
methyl-7-tributylstannanyl-quinazoline-2,4-diamine:  7-(2-ethoxy-6-trifluoromethyl-phenyi)-
N4-methyl-quinazoline-2,4-diamine trifiucroacetic acid salt as a white powder; LRMS for
CigHi7FaNO (M+H)" at m/z = 363.

Example 107

From the coupling reaction of 2-(2-amino-4-methylamino-gquinazolin-7-yl)-3-methyl-
benzoic acid and N,N-diethylamine: 2-(2-Amino-4-methylamino-quinazofin-7-yi)-N,N-
diethyl-3-methyl-benzamide as an off-white powder; LRMS for Cz1HzsNsO (M+H) at m/z =
364. '

Example 108

_CH,

OsCH,

N
N~ =
|
N)\N/



N~CH3 N O No HSC WO 2006/050843 PCT/EP2005/011682 -88 From

the coupling reaction of 2-iodo-3-methylbenzoic acid and piperidine, there
wwamguragueed (2-iodo-3-methyl-phenyl)-piperidin-1-yl-metharrarermdoins 1682

compound was used in the following syrlesis. 5 As described in

Acheqe fideam (2- '%’aiénﬁréeﬂwl pﬂ@ﬁV')ﬂWﬁ%%&eY&ﬁﬂéHﬁ@n@@d N4-methyl-7-

N4-methyl-7- trlbutylstannan qumazolln

2;;@%%@5@%%% 524 diamine: %2 Igmmo -4-methylamino-quinazolin-7-yi)-
@hm@lphﬂﬁml)e'ﬂameﬂrgmgbwlbmﬂmdkﬂwmemaHmﬁé(aiMmP@ﬁéwm@ = 293.
powder; LRMS for C22H25N50 (M+H)' at m/z = 376. 10 Example 119

NCH3 N\0 OH N6-ZI F3C As described in Scheme 4, from
2-fluoro-6-trifluoromethyl-bromobenE$A8RIIEy droxyethanol, there

was prepared 2-(2-hydroxy-ethoxy)-6-trifluoromethylbromobenzene 15

and this compound was used in the follgwing synthesis. As described in

Scheme 6, from 2-(2-hydroxy-ethgyy)- -?rlfluoromethxﬁ}qomobenzene

and N4-methyl-7- trlbutylstannanyl [ i diamine:

2-[2-(2-amino-4- methylamlno-
quinazolin-7-yi)-3-trifluorometh hanolias a white powder;
LRMS for 20 CJSH17F3N4%JW¢ SN

CHs O~CH3 NN

As described in Scheme 6, from 2-(2-bromophenyl) ethanol and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine:  2-[2-(2-Amino-4-methylamino-quinazolin-7-yi)-
phenyl]-ethanol as an off-white powder; LRMS for Ci7H:sN4O (M+H)™ at m/z = 295.

Example 110

As described in Scheme B, 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 Cyi7HFNLOs (M+H)* at m/z = 329.

Exampie 111

s

0
N“\ 07 " CH,
/J\/

CF,
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| 25 Preparation of 2-bromo-N,N-dimethyl-benzenesulfonamide.
2-Bromo-benzenesulfonyl chloride (1 g, 3.91 mmol) was mixed with

wl Medissethylamine (7.8 mL) in THE and followed by additionafpydinsot 1682

(5 mL) and DMF ( 3 mL). The mixture wagstirred at WO 2006/050843

HETER2H05I011682, A3 ANbISpLIPTIORIBS (MDA M MAS e and 2-
asded9 ot n

€ mixture a e mixture was extracted with ethyl acetate (

mwweﬁﬂﬁ@%om Bhase orguere layRicfiEe astretFmenaived Brme éﬁ@cromethyl—

ipgobBrame Mddinethybbenzenastdtonammidevasghiainedias light
yellow solid (0.893 g); LRMS for CBH10NO2Br (M+H)+ at m/z = 265 5 As

described in Scheme 6, from 2-bromo-N,N-dimethyl-benzenesulfonamide
sl wmymaﬂm@n,ﬁrm@q(z-meihoxy@thoxy) -4-trifluoromethylbromobenzene

WRaZoNASG ?1W|Bﬁtﬂs@rﬁq%ﬁvp@uﬁr£ﬁ§ﬁh}é@mﬂlﬁmme 7-[2-(2-methoxy-ethoxy)-4-
uinazolin-7-yl)-N,N-dimethy! benzenesulfone&néde as a white %(?_?d LR%VI LRMS for
iSRS RS IR tgtyhﬁ% nazelihers, =AaMng £51 4NEIaR 195
\©O58:4% ;N YL/(MIKY, ehsiites@Bed in Scheme 6, from
2-bromo-benzenesulfonamide and N4-methyl-7 15
tributylstannanyi-quinazoline-2,4-diamine:
2-(2-amino-4-methylamino-quinazoliﬁfi%?—l%éﬁ-%enesulfonamide as a

light yellow solid; LRMS for C15H,5N502S (M+H)+ at m/z = 330. Example
122 N,CH3 OOH i OH CH
~~g

0N
SOP G
/k/
S
F

As described in Scheme 4, from 2,6-difluoro-4-methoxy-bromobenzene and 2-

0.
CH,

methoxyethanol, there was prepared  6-fluoro-4-methoxy-2-(2-methoxy-ethoxy)-

bromobenzene and this compound was used in the foliowing synthesis.

As described in Scheme 6, from 8-flucro-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)-phenyll-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt as a
white powder; LRMS for CigHzFN4O; (M+H)" at m/z = 373.

Example 113

\CHs

H,C
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N N 20 F3C As described in Scheme 4, from
2,2-dimethyl-1,3-dioxolane-4-methanol and 2-fluoro-6-
tritfhwaredoramobenzene: PCT/EP2005/011682
4-[(2-bromo-3-trifluoromethyl-phenoxy)methyl]-2,2-dimethyl-1,3-

ioxolane; : i(Sa3d, Lk - i
i%m%%%#%%é@%ﬁz@gg@%ﬁdd%sf‘ié%@ﬁz%'}%i?fré%ﬁ%’“%mgmpwmm&
1hsteTias PvdargdADd0BATEDRI BT AEMSG08T0 T G522 sthtagliow ol LRMS for
desqripeot invSeyesents frons.
4-[(2-bromo-3-trifluoromethyl-phenoxy)methyl]-2,2- dimethyl-I ,3-dioxolane
and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine: 3-[2- :
@sAwnndbehieByheme s dtarazdraora-dinritisrdhmsenyihsnanddy soe piy-methyt-7-
A%l %ighAsh A afvBiisespiiaRING: for S ARHHLEANAORMAbl it oln-7-y1)-3,N-
éij?ﬂogwﬁ@g%gp%%%amf%i%Ie}noc)%l%l!ﬁlt% ;ls\lchche?;q.F!:E\ﬁ%r?or CoiHasNsO (M+H)" at m/z
% (@Bfluoro-6-trifluoromethyl-phenyl)-N4-methyl-quinazoline- 10
2,4-diamine (example 136), 172 mg, 0.512 mmol) was added. The
resulted mixture was heated to 125 C in a pressure tube for 16 h. After
concentration, the residue was applﬁmgel chromatography and
the isolated product was further purified by reverse phase HPLC. The
purified product was passed throug ion exchange c@lumn and 7-
[2-(2-Methoxy-ethoxy)-6-trifluoroggéthyEphenyl]-N4-methyl-quinazoline-2,4
-diamine was 15 obtained as an ¢ff-white solid (65?}1}); LRMS for
C19H19F3N402 (M+H)+ at mz=3¢ NVCH3 INI CH3
NN O\,,-~,03 |

xample g

As described in Scheme 4, from 2-fluoro-6-trifluoromethyl-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}-ethancl as a light yellow

powder; LRMS for GiaHiFaNsO (M+H)™ at m/z = 378.

Exampie 115

As described in Scheme 6, from (2-bromo-phenyl)-phenyl-methanone and N4-methyl-7-
tributyistannanyl-quinazoline-2,4-diamine: [2-(2-amino-4-methylaminc-quinazolin-7-yt)-
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j O CH3 F 20 As described in Scheme 4, from
3,5-difluoro-4-methoxy-bromobenzene and 2- methoxyethanol, there was

wQmdarostk8-fluoro-4-methoxy-3-(2-methoxy-ethoxy)- bromobanzeme mnglo11682

this compound was used in the following &%nthesis. As described in

gﬁéﬁm%)ﬁ@:ﬁﬂ@lﬁueﬁﬁﬂmﬁ%%@ﬁbﬁwaﬁc@W@%kmﬂ%}@nggb@ ZORe)* at miz =
5 and N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine:

?ﬁ%a'-ﬂuoro-4-methoxy-3-(2 WO 2006/050843 PCT/EP2005/011682 -91

methoxy-ethoxy)-phenyl]-N4-methyl-quinazoline-2,4-diamine as a white

solid; LRMS for C99H21FN403 (M@;Q*ﬁg}{qs—- 373. Example 125 5

N7CH3 0 0=S-N-- -CH 3 N~N 2-Bromosulfonyl chloride (2.0 g, 7.83

mmol) was dissolved in anhydrous DMF (5 ml-) and anhydrous pyridine

(5 mL), followed by addition of ethy@ihine in THE (2 M solution, 7.83 mL,

15.66 mmol). The so formed soljtion was stirred at ‘gmbient temperature

for 4 h. 10 Ethyl acetate and 1 C 1the mixture. The

organic layer was washed with bri

MgSO4. After concentrationé&the

na

bromo-N-ethyl-benzenesifo

Scheme 6, from 2-bromo-N-ethyl-benzenesulfonaride and N4-methyl-7-

tributylstannanyl-quinazoli ne-2,4-d igmine: 2-(2-AminQ-4-methylamino-

oo RRRCHRS (oS ENEE Rt a0 DL A K ARG ETG, g, ve-methyi-7-
LRM@BSEmEAmiHgONEORBI AHd)amitan/ N B35 A20irExamsithl2@ino-quinazolin-7-yl)-
phenyl]-acetamide as a light yellow powder; LRMS for C;7H7NsO (M+H)" at m/z = 308.

Example 117

_CH,

N F
soU
SIS

As described in Scheme 6, from 1-bromo-2-diflucromethoxy-benzene and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 7-(2-difluoromethoxy-phenyl)-N4-methyl-
guinazoline-2,4-diamine as a light yellow powder; LRMS for CqgH14FN,O (M+H)* at m/z =
317. |

Example 118
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N,CH3 0 11 N O=S-N CH3 N N 2-Bromosulfonyl chloride (2.0 g, 7.83
mmol) was dissolved in anhydrous DMF (5 ml-) and anhydrous pyridine

wmb)sigiewed by addition of methylamine in THE (2 M solugionyii8@s291632

mL, 15.66 mmol). The so formed solutianggas stirred at ambient

R e R O R B H TN AUBT IR SIIRIHES there s

it 36 Washed With brine and 2 M Na2CO3 an I
weamag@oiz—wtemﬁwmm@ﬁ sHRREERg i TEjRANOw G oB)ss 6aEpouUnd  was
P&Hﬁﬁgg@@g@ﬁf%ﬁ@%ﬁpmo-N-methyl-benzenesuIfonamide (1.70 g)
was obtained as a yellow solid; 'H NMR (CDCI3, 300 MHz) 8 2.62 (d,

J=5.4 Hz, 3H), 5.25 (broad, 1 H), 7.47 (m, 2H), 7.75 (dd, J1=7.6 Hz,

Jos tidsdiibed! i), Bchérted6.) freth S Hipdgoc-methi; pbmyismeaégtﬁbémﬁhamne and

?\E{ E{Eﬁﬁ %r%%/ﬂgﬁﬂ%dvr%ﬁ%ﬁﬁé@ﬁl%m@mlde apddldreshyimethylamino-
ribu y

stannanyl qumazollne -2,4-djam
N%ﬁ‘éﬂwpf@)iﬁﬁ"rﬁw rﬁ@ﬂﬁ‘}’fémﬁ%ldm 1—yE methanone as an off-white powder; LRMS
quitzEalimNOyMaehzenesulioBzanide was obtained as a light white solid;
m.p. = 316-317 C; LRMS for C16H17N502S (M+H)" at m/z = 344. 10
Example 127 N,CH3/OHNON N /I\ F As described in Scheme 4, from
2,6-difluoro-bromobenzene and ethwﬁhere was produced
6-fluoro-2-(2-hydroxy-ethoxy)-bromobenzene and this compound was
used 15 in the following synthesis described in Scheme 6, from
6-fluoro-2-(2-hydroxy-ethoxy)- t;(p’r*ﬁ: nzene and N4-
methyl-7-tributylstan nanyi-quinpzoline-2,4-diami ne:
7-[6-fluoro-2-(2-hydroxy-ethpxy /\/OH

F,C

As described in Scheme 4, from 2-fluoro-6-riflucromethyl-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-methyi-7-tributylstannanyl-quinazoline-2,4-diamine: 2-[2-(2-amino-4-methylamino-
quinazolin-7-yl)-3-trifluoromethyl-phenoxyl-ethanol as a white powder; LRMS for
CigHi7FaNO, (M+H)* at m/z = 379.

Example 120

Preparation of 2-bromo-N,N-dimethyl-benzenesulfonamide. 2-Bromo-benzenesulfonyl
chioride (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 { 3 mL). The mixture was stirred at
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phenyl]-N4-methyl-quinazoline -2,4-diamine as a white solid; LRMS for
C17H17FN402 20 (M+H)" at m/z = 329. Example 128 NCH3 N\ OO CH3

waMc@£d€#sI3 F 25 As described in Scheme 4, from PCT/EP2005/611682

2 6-difluoro-bromobenzene and 2,2-dimegbyl-1,3- dioxolane-4-methanol,
rn AR 6%S’rﬁ gé%&?e fgr(:;;@ %Q%PVM%L@M@‘Q%&%'TH@MEde the mixture was

fiibr6-brompbenzene and this compound was used in the followin

%ﬂ%%@b@ﬂméﬁ BEP/EPR005 PPEES 8 PRSI %Wﬁ? wasfied with
&ﬁh@&‘@rﬁef&?@ 262, 2cdipratiyN N3] diexolhetadmeathitnng réidhiores obtained as fight

mobe
KT TSl s SR 0B o 75% o
dimethyl- [1 3]dioxolan-4-ylmethoxy)-6-fluoro-phenyl]-M-methyl-quinazoline
HaAoRRe 5rh%l@éim@r§iefﬁﬂﬁ Qﬁtﬁdﬁmtﬁi solhhbiRiMB darenesulfonamide and N4-
C21H23FN403 M+H) N+CH3
ST e e s e
2irdifboliorG- pmammbmwmaeme;@wmwms afoxdlanehiteetfdidol, LRMS  for
d rogae-3-fluoro-phenoxy)-propane-1,2-diol and
%E, C(\)Mrsgogu’m@s %ts(e%d%n t%g?- following synthesis. As described in
Scheme 6, from 3-(2-bromo-3-fluoro-phenoxy)-propane-1,2-diol and N4-
15 methyl-7-tributylstannanyl-quinafttarefletidihmine:
3-[2-(2-amino-4-methylamino-
quinazolin-7-yl)-3-fluoro-phenoxy]-propane-1,2-diol as a light yellow solid;
LRMS for C18H19FN403 (M+H) aﬁl 359. Example 130

As described in Scheme 6, from 2-bromo-benzenesulfonamide and N4-methyl-7-
tributylstannanyl-quinazoline-2,4-diamine: 2-(2-amino-4-methylamino-quinazolin-7-yt)-
henzenesulfonamide as a light yellow solid; LRMS for CysHisNsO2S (M+H)™ at m/z = 330.

Example 122

s

N o/\K\OH
/J\ 7 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]—z,2-dime’£hyl-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).



10

15

20

25

20 N,CH3 NOOH N'N/F Preparation of
(2-bromo-5-fluoro-phenoxy)-acetic acid methyl ester. 2-Bromo-5-fluoro-

wpoheaoi{e&8g, 10.47 mmol), methyl 2-bromoacetate (1.2 mL, 256 mmoek) 11682

and potassium carbonate (4.3 g, 31.41 13mel) were suspended in DMF

(29 MLdcdhemixtuenyaR:eater2p 1088oiAb Bk aBh A gt Roxy)methyl])-2,2-

Water and brine were added to the reaction mixture. The mixture was = .
Singtdel v epNgcste N e CORBIRATEIR AT L EP liigs> +-diamine: 3-{2-
(@ shneidonvitmeituibiirecunthbolme7 i) et tdfles soditingl sitttatexgpdropane-1,2-diol  as
concentrated inv 4 L/ 5/Q11682 -94 The '
s i R s
(2-Bromo-5-fluoro-phenoxy)- acetic acid methyl ester was obtained as an

off-white solid; 'H NMR (CDCI3, 300eidzapfe 1282 (s, 3H), 4.70 (s, 2H),

6.55 (dd, J1=10.0 Hz, J2=2.7 Hz, 1H), 6.64 (dt, J1=8.7 Hz, J2=8.7 Hz,

J3=2.7 Hz, 1 H), 7.50 (dd, J1=8.7 Hz, J2=6.1 Hz, 1 H). 5 As described in

Scheme 5, from (2-bromo-5-f| phenoxy)-acetic acid methyl ester and
N4-methyl-7-tributylstannanylrquinazoline-2,4-diamine:
[2-(2-amino-4-methylamino- duinazelin-7-yl)-5-fluero-pi@@noxy]-acetic acid

was obtained as an yelloWoil (OB 10 @ QCFXS
[2-(2-Amino-4-methylamin@-quina
(0.32 g, 0.93 mmol) wids dis$dlved
followed by addition of excess amount of it
resulted mixture was heated to 60 CH ~The reaction was cooled,

guenched with methanol and concentrated. The residue was suspended
ihnate?-ensthasjiettiedab pi=7-(PHivousbitstunirtnethaderuattédanetityl-quinazoline-

hylila-areiaiading) 5810 methanel 4950hnbs RESARI B eTHEFWRRIEfhixture was

with brine, dried and concentrated. The residue was dissolved in | .

eatRthE (2896Y Shal RABFTYFETHOR e Pobos) S0 A0RAFBIRIYM 18R residue was applied
Q?mléalhgeg@mumm@haﬂdgmﬂﬂeﬁi with the! ilébmmilqmbnmdh wmtﬁanbéarmdriﬁed by reverse
ﬁgégrﬁggzgaﬂ%eu ORSPRrSRIER IR JeLEP RS RS RIS PGS fimn and 7-
[2-(2~Me‘thoxy}-ethoxy)-s-‘triﬂuoromethyl-phenyl}-N4—methyI-quinazofine~2,4~diamine was

obtained as an off-white solid (65.9 mg); LRMS for CigHsFaN4Os (M+H)" at m/z = 393,

luoro-phenoxy]-acetic acid

Example 124

As described in Scheme 4, from 3,5-difluoro-4-methoxy-bromaobenzene 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-[8-fluoro-4-methoxy-3-(2-
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2-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-5-fluoro-phenoxy]-ethanol
was obtained 20 (7.4 mg) as an off-white power; LRMS for

wG 2ddd bERNA02 (M+H)' at m/z = 329. Example 131 OH NJr N & €EH2 00N 1682
CH3 25 H3C From a coupling reaction of2-iodo-3-methylbenzoic acid

and, N,N-dimethylamine . he 15 REQILEEds 4-diami ite solid: LRMS f
?%88*%&#%%??#3%@&%%3@%@? IR (DMSO 8 500 M) S 241 o
@181 19422 (M3 pI2YB A7 3H), 6.98 (m, 1 H), 7.32 (m, 2H). 30 WO
2006/050843 PCT/EP2005/011682 -95 As described in Scheme 6, from

2-iodo-3,N,N-trimethylbenzamide arr]% 21‘%1’3‘%7
tributylstannanyl-quinazolin-4-ylamino)- “there was produced
2-[2-Amino-4-(2-
hydroxy-ethylamino)-quinazolin-Z(nyS,N,N-trimethyl-benzamide

trifluoroacetic acid salt as a white so?id; (ES)+-HRMS m/e calcd for
C20H23N502 (M+H) ' 366.1925, found 366.19%9. 5 Example 132 OH N

§ edjn:SehNQ(_e/GchpSm
N-(2-bromophenyl)-methangsulfo and 2i(2- 10
Amino-7-tributylstannanyfqut 2l lampro)=ethanol: there was
produced N-{2-[2-

Amino-4-(2-hydroxy-ethylamino)-quinazolin-7 phenyl)-methanesulfona
mide trifluoroacetic acid salt as an off-white solid; (ES)-HRMS We calcd
RECAMPRUNGY 3B qideHs-0 1 4 B2gpTli @S Aisagiged in anhydrous DMF (5 mL) and

anhydrous pyridine (5 mL), followed by addition of ethylamine in THF (2 M solution, 7.83
mlL, 15.66 mmol). The so formed sofution was stirred at ambient temperature for 4 h.
Ethyl acetate and 1 N HCl were added to the mixture. The organic layer was washed with
brine and 2 M Na,CO; and dried over MgSQ,. After concentration of the organic layer, 2-
bromo-N-ethyl-benzenesulfonamide (0.51 g) was obtained as a brown solid; LRMS for
CgH1gBrSNO, (M+H)" at m/z = 2685,

As described in Scheme 8, 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 obiained as a light yellow solid; LRMS for Ci7HisNs02S (M+H)*
at m/z = 358.

Example 126

2-Bromosulfonyl 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 fo the mixture. The organic layer was washed with
brine and 2 M Na,CO; and dried over MgSQ,. After concentration of the organic layer, 2-
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15 Example 133 N,CH3 N 0 OH N~N In a 25 ml flask,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzaldehyde (example 65,

wé2M@angyA224 mmol) was dissolved in of acetonitrile (3 mL). Goditrmoes/n11682

chlorite (40.5 mg, 20 0.448 mmol) and wager-(3 mL) were added to above

soyutianiRlawed by additinn A ReStic AL (R Ukl ritaR Pl Sonid; 'H NMR

reaction was stirred at ambient temperature for 16 h. The reaction mixture

WEB Gl e dMd2p B2 82 Witd=D X it Bt por T driesrr Ao sF THE ikkuré; 75 (dd,
the-residue massnysifiad byssiiceageftasb ahyomatographithen reverse

phase HPLC. 2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzoic acid
trifluoroacetic acid salt 25 were obtained as a white solid; LRMS for
GE6teseNRiNGeRPmat Bn/from22brevo- Raoeinsdaag enesulfonamide and N4-methyl-

PR REIMAIEGR 298 Reampigatide:N'CH3 N Q-ALNND (sappRanhethylamino-

(5 mL) was placed in a 25 ml of round boftom flask, which was cooled in
d?&}'%%g%“é’féHiﬁﬁB?%ﬁﬂfgﬂPlﬂW'&&s%ﬁé’hﬁﬁ‘%@caesdarnF-.% WPt AReP- = 316-317
o SRS Sodiwr, ANEhidENB-HE g 83 mBddl) was added to above

solution. The mixture was stirred for 5 min and
2-(N4-methyl-2,4-diamino-quinazolin-7-yl)-benzaldehyde (example 65,

53.4 mg, 10 0.19 mmol) was added,BSBERERIIR  addition of manganese

(IV) oxide (0.38 g, 4.36 mmol). The mixture was then placed in an

ice-water bath and warmed up to ana_i{ent temperature dually. The

reaction mixture was stirred for 1§ -andl filtered thro celite plug.

Upon concentration of the filtrate,| water was added t the residue. Thus

formed solid was collected apg-frther piiified bb verse phase HPLC.

There was obtained 2-(N4-met

2,4-diamino-quinazolin-7-yl g5 an off-white solid (44.9 mg,
80%); LRMS for Ci6H15NS0 (M @
| F

As described in Scheme 4, from 2,6-difluoro-bromobenzene and ethylene glycol, there
was produced &-fluoro-2-(2-hydroxy-ethoxy)-bromobenzene and this compound was used
in the following synthesis.

As described in Scheme 6, from 8-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 CyHyFN4Os
(M+H)™ at m/z = 329,

Example 128

As desctibed in Scheme 4, from 2,6-diflucro-bromobenzene and 2,2-dimethyl-1,3-
dioxolane-4-methanol, there was produced 2-(2,2-dimsthyl-[1,3]dioxolan-4-yl-methoxy)-6-

fluoro-bromobenzene and this compound was used in the following synihesis.
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Example 135 N~CH3 N 0 OUCH 3 NN 20
2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzaldehyde (example 65,

w0 ABap0EIMmMol) was dissolved in anhydrous methanol, follqwaddryeos/oi1682

addition of manganese (1V) oxide (0.44 -g®H-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
éthyPSECHEEth i WRFBEeA: THEbraanie R INAS 'sapipsian 4 fm@mf}xy B-tluoro-
toncebisatetecUpon séldanatiop-Grtibublisaphasd-tHta2otiherd Waamine:  7-[2-(2,2-
PCT/W%O-O%/W? @%@K@W@f%gypﬁgﬂ@%%%@ﬁyi umazoime 2 4-diamine

7 quinazolin- 7f/|) benzoic acid methyl ester as a

friiedridesatmyR vhiasals: m&m@@w& at30/g,= 399.
Example 136 5 CH3 N3 N\ CF3 NN F Preparation of
M-methyl-?-(4,4,5,5-tetramethy|-[1,%ﬂmﬁ%ﬁn-z-yi)-quinazoline-2,4-
diamine. 7-Bromo-N4-methyl-quina -Z;4=dramine (100 mg, 0.4
mmol), bis(pinacolato)diboron (151 mg, 0.6 mmol),
[1,1-bis(diphenylphosphino) 10 fegp{:ene]dlchloropalladlum (9 mg, 0.012
mmol) and potassium acetate 18.2° mg, 1.2 mmol) were mixed in DMSO

(4 mL). The resulted mixture was stirred and heated to 95 G for 18 h. The
i ' b'g of mixture of

OH

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-flucro-phenoxy)-propane-1,2-diol and N4-
methyl-7-tributyistannanyl-quinazoline-2,4-diamine: - 3-[2-(2-amino-4-methylamino-
guinazolin-7-yl)-3-fluoro-phenoxyl-propane-1,2-diol  as a light yellow solid; LRMS for
CigMH1sFN4Os (M+H)* at m/z = 359,

Example 130
_CH,

| F

Preparation of (2-bromo-5-fluoro-phenoxy)-acetic acid methyl ester. 2-Bromo-5-fluoro-
phenol (2.0 g, 10.47 mmol}, methy! 2-bromoacefate (1.2 mi., 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 mixiure was extracted with ethyl acetate twice. The combined organic layer was
washed with dilute brine and brine, dried over sodium sulfate and concentrated in vacuo.



silica gel, celite and sodium sulfate, washed with ethyl acetate and a
mixture of acetonitrile and methanol and concentrated. Removal of

w D MBEHs084/0philization, M 15 PCT/EP2005/011682
methyl-7-(4,4,5,5-tetramethyl- [1 3,2]dioxadporolan-2- yI) guinazoline-2,4-dia
€ was obiained, ? use f iG-S 2- -5-fluoro-phenoxy)-
nﬁhﬁe‘?ﬁy 57 &a& %ﬁae Shéthyl ‘E[{%? % ioxaborolan yl) u%g)zrgolne-z 27 )

dicetimedig. zueﬁmrmgtepm@w@ﬁ@eaﬂfmbwﬁetﬁﬁﬁen@d}mfi’em@ 300 MHz) &
%%én(QOBH%%G%@%S@W@%D&%%M@@MIw;né% (2831Mg, HFR (dt, J=8.7 Hz,

mmol) and sodium carbonate (5 mL, 2 gueous Iutl ) were
SR e 2 e B e ORTE- (11 i Bk ol (10 L) in a

5 sealed pressure tube. The mixture was stirred and heated to 95 C for 16

%_&“EHSSE %‘éﬁo @lﬁ&%ﬁe\gaﬁ] neaniAies and dissrived | 'b@éi‘%‘df@ rﬂfethyi ester and

met e solution was filtered throug g&%ug of silica

dt: ‘E@GWJHH*@BH’é?ﬁ%@(hf’ét’@a?‘l’f@ﬁﬁ?rﬁtéi%@%ncentr -ZHno-4-methylamino-
Riuiiesb - siigagridtaginmehosyaiegapbiy. wekebraidedtayas gkiled vito 32 g).

mixed solvent of dichloromethane, methanol and ammonium hydroxide
(95:5:0.5). The product was dissolved in dichloromethane (90%) and
10 rifetRakoinaevs)einddminedwntediprepintive erpeyentmesiatsgidpis2 g, 0.83

(ko)) PiRLE - qibREIHRY GloR R eQy sty M@r&@'@@@{@emﬁ@%mgwaﬂ@hon of excess
and ammonlum hydrOX|de Osg :10:1). The ,??gduc was extrac

RO YA S YR R IHE YOS ISR T ek RS O T R AR RS Fﬁg?o 80 °C for 16 h.
pn’bduehsﬁmwwdshe)otmttammmr@d witth ansthbificeand Teratieated. The residue was

' L eRealstacted with ethyl
@g‘%{ﬁ?e‘wg%eég% e /EP%O@%%&G%%Jggggﬁdmon Xg-ted with ethy

15 tﬁ@@ﬁ%(ﬁﬁ a8k iretead Piin A IIHRGHRYRS YEtoayeshkiRahge, dried and
(@8%6nTraese \Wask obsainedhas d:ssoived in methanol (10%) and dichloromethane (90%),

2- oro 6 trlfluoro th lin
@%6# 124 S(():ild ﬁﬁ@fé%r f%%wﬁzaﬁ N IRmethanol and
@mmmmmﬁw%w@nmmem@w meeeac\e@eweﬁbwiiﬁ@wéﬁveree phase HPLC.

fE0rm. M- gy al+{4uy Bt NG RV LY 12 KlisBqsriadd]-ethanol  was  obtained
20 (7.4 mg) as an off-white power; LRMS for Ci7HzFN.O2 (M+H)" at m/z = 328.

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-ds, 300 MHz) § 2.41
(s, 8H), 2.72 (m, 8H), 2.98 (m, 3H), 6.98 (m, 1H), 7.32 (m, 2H).

30
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yl)-quinazoline-2,4-diamine and 2,6-bis(trifluoromethyl)bromobenzene:
7-(2,6-bis- trifluoromethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine
titlugreaegiic acid salt as a 10 light brown powder; LRMS forper/ep2005/011682
C17H12F6N4 (M+H)+ at m/z = 387. Exarggle 138 N~CH3\\ NO2 NN /\

H3 |/ 15 As described in Scheme,6, fro ; . o AT
ST RN S T 3 S netgybenzamide and 2-(2-Amino-7
yHbgtisteroiamuivieelinet atriom e arslhitibpen 28A8: produced  2-[2-Amino-4-(2-
NdaaiPn| M IRRaBrR-PREB Y NitiRsaBlNBeAAAiRID ffucroacetic acid salt as

triflugroacetic acid s a Jight brown.p %@L Jfar N50

PR A S o S 100 OB o012, oL 3ss. 1926

-PCT/EP2005/011682 - -99 N~CH3 N 0 OCHS N N HSC As described

in Scheme 6, from bis(pinacolato)di Rds ganethyl-2-bromobenzoic

acid methyl ester, there was preparf{%_d’—@‘i

3-methyl-2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan- 2-yl)-benzoic acid

and this compound was used in the f ing reaction. 5 As described in

Scheme 6, from 7-bromo-N4-methyjl-quinazoline-2,4-diamine and 3-

methyl-2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoic acid

methyl ester: 2-(2- N

amino-4-methylamino-quinazolin-7-yl)

as a light brown powder; LRWS ¢

10 Example 140 N,CH3 )I\
N

3-methyl-benzgic acid methyl ester
SH15,N402 (M+H)' at m/z = 323.
NMISimCHS

O

~

As described in Scheme 8, from N-(2-bromophenyl}-methanesulfonamide and 2-(2-
Amino-7-tributylstannanyl-quinazolin-4-ylamino)-ethanol: there was produced N-{2-[2-
Amino-4-(2-hydroxy-ethylamino)-guinazolin-7-yi}-phenyl}-methanesulionamide
trifluoroacetic acid salt as an off-white solid; (ES)*-HRMS m/e calcd for CiyHigNsOsS
(M+H)* 374.1282, found 374.1284.

Example 133

_CH,

o OH

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 mlL) were added to above solution, followed by addition of

N
Nl AN
N*N/

acetic acid (15 pL, 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 HCI. Upon concentration of the
mixture, the residue was purified by silica gel flash chromatography then reverse phase
HPLC., 2-(2-Amino-4-methylamino-guinazolin-7-yl)-benzoic acid trifluoroacetic acid salt
were obtained as a white solid; LRMS for CigH14N4O2 (M+H)* at m/z = 295.
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N O OH 'NHSC
2-(2-Amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzoic acid methyl

wesims x¥aumple 15 139, 4.5 mg, 0.013 mmol) was dissolved irnpatipiss,0f 1652

THF, methanol and water. Lithium hydroxjgle 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 mExaaeledi@4d. The white precipitate
was collected by centrifugation and washed with water.
2-(2-Amino-4-methylamino-quinazolin 20 7-yl)-3-methyl-benzoic acid as a
white powder; LRMS for C17H10N402 (M+H)+ at m/z = 309. Example
141 WO 2006/050843 PCT/EP2005/0L682 -100- N,CH3 N NN ND OH
As described in Scheme 4, from 4-Bromo-2-fluorobenzaldehyde and
pyrrolidine, there was prepared 4-Bxomao:- ylbenzaldehyde,
LRMS for C11H12NOBr (M+H)-Nat m
6, from 4-bromo-2-pyrro|idir;$ﬂt%€n 2
tributylstannanyl-quinazolinepZ,4-didimine;
4-(2-amino-4-methylamino- quinazolin-7-yl)-2-py
LRMS for C20H21N50 (M+H)+ at m/z = 348 10

4-(2-Amino-4-methylamino-quinazalin-7-y})-2-pyrtolidin-1-vlbenzaldehyd |

SR SR AL D RBEH B SRl SR or A RSR oA Al Booled n iy
diehhoretorétiian eAfutioniech maadditdntrofisertivnib e vptit srelextcissd min. Sodium
%@%@@Qgg%fﬁmglmy&dﬂéé RGOSR FRE mixture was stirred for 5

concentr ter aqueous workup with water and ethyl acetate and, -

Ve RFANS TG ﬁrﬁiéﬁ{ﬁ%‘ﬂfﬂa?é%'?a%ﬁ%%hyd@ example 65, 53.4 mg,
[4-{2-aimisly Waeethigarrinosquingzaliditiryif nbBganese (1V) oxide (0.38 g, 4.36 mmol).
rrolidin-1-yl-phgnyl]-m ql trifluc ' ' id; + i
i g\;]xot%zr%@(% %%ﬂﬁ%lﬂ an ;{é#%%%gg%‘fha&% %\?&lﬁﬂ@(ﬁd{ﬂ@%@ em;-:aera ure
gradually. The reaction mixture was stirred for 16 h and filtered through a celite plug.

Upon concentration of the filtrate, water was added 1o the residue. Thus formed solid was
coliected and further purified by reverse phase HPLC. There was obtained 2-(N4-methyl-

2 4-diamino-guinazolin-7-yl)-benzamide as an off-white solid (44.9 mg, 80%); LRMS for
C16H15N50 (M+H)+ at miz =294,

Example 135

2-(2-Amino-4-methylamino-quinazolin-7-yl)-benzaldehyde (example 85, 0.13 g, 0.5 mmol)
was dissolved in anhydrous methanol, foliowed by addition of manganese (V) oxide (0.44
g, 5 mmol) and sodium cyanide (0.12 g, 2.6 mmol). The reaction mixture was stirred at
ambient temperature for 16 h and was concentrated. To the residue, water and ethyl
aceiate 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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Example 142 N~CH CH3 N O F N N 20 F As described in Scheme 4,
from 1-bromo-2,3,5-trifluorobenzene and ethanol, there was prepared

wG-tmsgethoxy-3,5-difluorobenzene; LRMS for C5H7BrOFBitebibd1 1682

Q/E = 23é3 1EWO 2006/050843 PCT/EP20§h/011682 -101 As described in

chem r mlbromoZeth 3.2sfliflugrobe N
BRSO RS ey e o o o2 LA for
ﬂhfﬂ1%@m{>€%¢rﬁéﬁi}'mﬁ$@f@hyl quinazoline-2,4-diamine as a yellow

solid; LRMS for C17H16F2N40 (M+H)+ at m/z=331. 5 Example 143 ",OH

N INI'S,CH3 NN F F F A mixture

2-[2-Amino-7-bromo-quinazolin-4- ylaﬁ(?ﬂ%%g%% 1 (0.490 g, 1.731 mmol),

tetrakis (triphenylphosphine) palladium(0) (0.026 g, 0.0130 mmol) and
hexa-n-butylditin 10 (2.0 mL, 3.958 mmql in N,N-dimethylacetamide (2

ml-) and toluene (12 ml-) was ref IUXEd fof 16 hours. The reaction

suspension was passed through a ¢elite pad and the resulting solution

was added to water (10 ml-) angiyéxira Six 100(H;) with methylene

chloride: methanol: ammonlu%o {ide (9 O 1).{The combined

organic layers were dried ovgf~a esiurrsulfate, filtered and
concentrated. Flash column chromatography 15 ( ¢rude product was

carried out with methylene chloride: methanofI: um hydroxide

(90:10:1) to give

33(8 Patier TofriNtivistan Tagyk G SratatinetyihBrRYlottedoooblg0-23/) guinazoline-2,4-

pA
S 2 P BISIRN MR B2 82 ABY4ORE. 04 mmo
bts(pznacoiato)dlboron {151 mg, 0.6 mmol}, [1,1-bis(diphenylphosphino)-

ferrocene]dichloropalladium (9 mg, 0.012 mmol) and potassium acetate (1182 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 mixiure of
silica gel, celite and sodium sulfate, washed with ethyl acetate and a mixture of
acetonitriie and methano! 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-tetramethyl-[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 solvenis 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 dichioromethane, methanoi 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 (T1.C} plate.
The developing solvents were dichloromethane, methanol and ammonium hydroxide
(90:10:1). The product was extracted 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 iayer chromatography (TLC) procedure was repeated under same
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495.2146, found 495.2149 20 The coupling reaction can be carried out by
a conventional aryl or heteroaromatic coupling partner utilizing Stille

woQuplingpsesg. Stille etal, Angew. Chem. Int. Ed. Engl., 1986, P&1/688:065/011682

Typical conditions used to carry out the Sidle reaction include the use of

°f9a ety X&Q@ COHRLNG) RRFRRE %tﬁ9+ameqﬁé¢4¥5(t8@7§0and methanol

suc triphen Iphos hine)- palladlum

[@ws(awenmc@wm@; TefrobereratHIorsegst aa%m%nyl)a%méﬁsﬂ quinazoline-

asvnqassiYM My aride onlibim eNmite Gn et teflite(BRiN)dmius/achasT

such as THE or DMF or ethylene glycol for at temperatures ranging from
25 Cto 125 C for 2-18 hr 30 WO 2006/050843 PCT/EP2005/011682
-102 From 2-(2-Amino-7-tributylstanBXaanseikdZolin-4-ylamino)-ethanol
and 1-methylsulfanyl- 2-bromo-3-triflugsgynethyl-benzene prepared
according to the general procedurehtletailed in Scheme 5:
2-[2-Amino-7-(2-methylsulfanyl-6-trj Iuoro ethyl-phenyl)-quinazolin-4-
ylamino]-ethanol as white solid; {T-HR ¢ calctey C,9H17F3N40S
(M+H") 395.1148, 5 found 395/1\52 E :

6~~ S | CH3 10 From

2-(2-Amino-7- tributylstannanyl qumazolln -4-yla
methylsulfanyl-phenyl iodide prepared accgr@
detailed in Scheme 5 yielded

K EPAARINNs4-(7 8dismre Vs Hans-iienyNauinng alitArdayiipng, 2] dioxaborolan-2-
ethanol as white solid; EI-HRMS We ca cd fo C18H Q%4082 M+H'

ﬁsqy[@gois&&r% SG?@HE%S and 1s(tr1 Uorome bromobenzene:  7-(2,6-bis-

trifluoromethyl-phenyl}-N4-methyi- quinazohne-2,4~diamme trifluoroacetic acid salt as a
light brown powder; LRMS for Ci7H1FeNs (M+H)™ at m/z = 387,

hanol and 2,6-bis-
general procedure

Example 138

\~CHs

N~
LIAL
CH

3
As described in Scheme 6, from N-methyi-7-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yi}-quinazoline-2,4-diamine and 2-methyl-8-nitrobenzene: N4-methyl-7-(2-methyi-6-nitro-
phenyl)-guinazoline-2,4-diamine trifluoroacetic acid salt as a light brown powder; LRMS

for CigH1sNsO; (M+H)" at m/z = 310.

Example 139
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wa.a&iesngthylsulfanyl- 20 phenyl iodide prepared according tpcdhg:p200s/611682

15 Example 145 NCH3 N SCIi3 NN S 1 CH3 From
N4-methyl-7-tributylstannanyl-quinazoline-2,4-diamine and

general procedure detailed in Scheme 5 tiere was produced:
7-(2,6-Bis-methylsulfanyl-phenyl)-Nﬁ- ethyl-quinazoline-2,4-diamine as

an off-white solid; EI-HRMS We gglcd fdr CL7H18N4S2 (M+H+)

343.1046, found 343.1048 Example 146 WO 2006/050843

PCT/EP2005/011682 -103 Ng€ 3.0 O=S-§HIORNF F F From

oxidation of any conventional fhethog For general review of oxidation

of thioethers to sulphoxid enss, Sith, M.; March, J.;

Advanced Organic 5 Chemistry, Wiley-Intersc NY, 2001, pp.

1541-1542 and the references cited in it. Approgriaté’ methods described

in above reference of oxidation of an alkgikthio substituent to the

corresponding sulfone group can be utilized to e(;fect this conversi nl%f .
m_ﬁ@ﬁryp_ed in Scheme 6, from bis{pinacolato)diboron and 3-methyi-2-bromobenzoic

&R methyllsettamylePetrifisqreapetbyl pinety)-2ntinazofinet2paiyiiing, 2ldioxaborolan-

X le 86). vielding,.. . . ,

= und was used in the following reaction,
?(@rl%l%e? 8’8&%‘1‘%2% : I’? lﬁno%methyl-p‘ﬁenyl)-N-4-methyEquinazoline-2,4
10 diamine as white solid; EI-HRMS m/e calcd for C17H15F3N402S2
(MtHA 388 WM Iséaunek 5, from 7-bromo-N4-methyl-quinazoline-2,4-diamine and 3-

methy}-2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzoic acid methyl ester: 2-(2-

amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzoic acid methyl ester as a lfight brown
powder; LRMS for CigH1gN4O2 (M+H)" at m/z = 323.

Example 140

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, methano! 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 precipitaie 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 Ci7H1eN4O: (M+H)" at m/z = 309.

Example 141



397.0944 Example 147 N~CH3 O N\/ N N~N H30 15 From the

coupling reaction as described in Scheme 6 of 2-iodo-3-methy(benzoic
wadthanshsdsphenoxycyclopropylamine (the procedure describeg-by:-pama11682

Finkelstein et al (J. Med. Chem., 8, 1965,#432-439), there was produced

2-iodo-3-methyl-N-(2-phenoxy- 2 clopropyl)benamide. As described in

Scheme 7, from 2-iodo-3-methy¥N-(2-phenoxy-cyclopropyl)benamide

and N4-methyl-7-tributylstannahyl-quinazoline-2,4-diamine:

2-(2-amino-4-methylamino-

quinazolin-7-yl)-3-methyl-N-(2- ph :
solid; LRMS for 25 C26H2BN50Z- M- at mrz
PCT/EP2005/011682 -104 Exa P O N111 ,~CH3 N
NN H3C From the coupling reaction as des A SchBie 6 of
2-iodo-3-methylbenzoic acid and 5 N-ethylcyclohexyllamine, there was

PEQAYsaHiDEE Vel abeprd - a;hrybxa indﬁoaamethybmnﬂm@rmedaedrimdomsne there

Sch 7, from N-cycl I N-ethyl-2-
Nvf%g?%n@%@?rrgﬁﬁg@yﬁ O}grr qdd?nf 0 enz'?%eqa m?@#ﬁ RN rW@Br (M+H)™ at

methylabiino-quinazolin-7-yl)-N-cyclohexyl-N-ethyl-3-methylbenz- amlde
5 was yielded as a solid; LRMS for C25H31 N50 (M+H)+ at m/z = 418.

As described in Scheme 8, from 4-bromo-2-pyrrolidin-1-ylbenzaldehyde and N4-methyl-7-
tributylstannanyl-quinazoline-2 4-diamine, there was obtained 4-(2-amino-4-methylamino-
quinazolin-7-yl)-2-pyrrolidin-1-yibenzaldehyde; LRMS for CaHziNsO (M+HY" at m/z = 348

10 4-(2-Amino-4-methylamino-quinazolin-7-yl)-2-pyrrofidin-1-ylbenzaldehyde  (1.18  mmol)
was dissolved in a solvent mixture of methano! and dichloromethans, followed by addition
of sodium borohydrate (excess eguivalent). The resulted mixture was stirred for 20 min
and concentrated. After aqueous workup with water and ethyl acetate and reverse phase
HPLC purification, there was obtained [4-(2-amino-4-methylamino-quinazolin-7-yi}-2-

15  pyrrolidin-1-yi-phenyl}-methanol trifluoroacetic acid salt as a yellow solid; LRMS for
CagHasNsO (M+H)™ at m/z = 350.

Example 142

s

C
N 0)
At
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.

Hy

20
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10 Example 149 N~CH3 N CI NN/NF F F 15 As described in Scheme
7, from 2-bromo-3-chloro-5-trifluoromethyl pyridine and N4-

wneshybsbdeibutylstannanyl-quinazoline-2,4-diamine: PCT/EP2005/011682

7-(3-Chloro-5-trifluoromethyl-pyridin- . 191 -

2-y)-M-methyl-quinazoling-2.4-diami ids

T R e i R B B 5 o Bbenzen ang Ne-metii 7
dfiwmt@amyme@w@rzea@@f@%a‘m@:PCT/TE@Z%G@M%%?W@%@W%M-WTWE-
RIRLBofh320-wamplerad fema Somareisb braryesipgaonvemionaim/z=331.
molecular biology techniques. The cDNA sequence was identical to the

published human PTP1 B sequence (Accession number M33689). The

protein was expressed and purified Exampleddids described by Barford

D. et.al J. Mol Biol (1994) 239, 726-730. 5 PTPase assays The

measurement of PTPase activity was carrieﬁiout using one of two

methods: The first method for the;\r!ne’a%u;e Eht of PTP1 B inhibitory

activity a tyrosine phosphorylated peptide based on the amino acid

sequence of insulin receptor tyﬁ if yleditn site 1146

(TRDI(pY)E) was used as sub
follows: PTP1 B (0.5-2nM) was-tHacupre , Apgound for 15 min in
buffer containing 37.5 mM Bis-Tril buffer '

BSA and 2mM DTT. The reaction was sta ;
substrate. After 20 min at room temperatE { C), the

A mixture of 2-[2-Amino-7-bromo-quinazolin-4-ylamino]-ethanol (0.490 g, 1.731 mmol},
tetrakis (triphenylphosphine) paliadium(0) (0.026 g, 0.0130 mmol) and hexa-n-butylditin
(2.0 mL, 3.958 mmol) in N,N-dimethylacetamide (2 mL) and toluene (12 mL) was refluxed
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) o give 2-(2-Amino-7-tributylstannanyl-quinazolin-4-ylamino)-sthanol
(0.237 g, 27.8%) as a light yellow oil. ; EI-HRMS m/e calcd for CaelHagN.OSn (M+H")
495.21486, 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(diphenylphosphino)-
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
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15 reaction was stopped with KOH and the amount of free phosphate
measured using Malachite Green as previously described (Harder et al.

wd9@b/Bsaeizem J. 298; 395). The second method was used foptheEP2005/011682

measurement of general PTPase inhibitggypactivity across a panel of

PTPases the suhstrate, (6.8-difluorq-4- | ifar _ }
e R A e o o
PHE@HS dinditomshyebenaentitspprad frerding fndhe assirrad pigceiee detalied

Eﬁ%gémmg&%% WM%%Iﬁ@l&l(i{%{gymﬂwmwe@mwm@dquinazo[in~4~
product becomes fluoresc nt_ uoresc rea +
MBITALAT B AR e HEONU. D6 PRI BSOS e 051142,

$ame Botidr 8Bnditions were used except that the reaction was started
using enzyme and the reaction stopped after 10 minutes. The IC50 values
(in uM) for the PTP1 B inhibitory activity of the compounds in the present
application are in the range of 1.09 MM. The most preferred
compounds 30 show an 1050 of < 30.0 uM. Example 151 Glucose
Uptake Assay The day before the assay th MC media was changed to
high glucose DMEM, 25mM 35 H‘Q@pﬁ .0 and 2% Charcoal/dextran
treated FBS for 19 hours. WO 20061050843 PCT/EPéi 5/011682 -106
On the morning of the assay, G§ z 32 hours in low
glucose (5.5mM glucose) DM pes, pH 7.0 and 0.5% BSA.
The starvation medium wa 9 greplacecwith test medium
(150mMNacCl, 25mM Hepes, pH 7.0) containing
test compound diluted in DMSO or Porcine Ins
concentrations of 1, 0.1, 0.05, 0.01 and 0.0¥ NM. Each assay point was
performed in triplicate. The cells were incub}tﬁgd for 45 min at 37C. 10sM
Cytochalasin B (CB) was added to appropriate wells to stop the active
Fumose(frarepor by Bstdinaiyid)ireadis ~pylamino)-ethano! and 2,6-bis-

iﬁ%@gf%%ﬁ%%@‘gl e Q%BQF@H %%Ogﬂﬁi& {6 iR l2Re Al Yesbmlrd@stailed in

wells to a final concentration of 0.8 pCi/ml. The cells we

1 ] [ml ( were .
iReBERE & tP IR FaledHaINgS 1R R P Y B YHADY TREGBY Y EBA8 ke aminel
theave sgenty svishedHemBreddiraks! ifor PRSI{RIQ TH®eells SVae thfound
|¥§§d| Y\gg1 the addition of 0.05% NaOH solution for 20 min

Example 145

From N4-methyl-7-tributyistannanyl-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 caled for CyrHgN,S2 (M+H') 343.1 046, found 343.1048

Example 146
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at RT. The lysate was transferred to a scintillation vial containing 5 ml of
scintillation fluid and counted in a Beckman LS6500 Scintillation counter.

whnalksisegisesults: The counts 15 obtained with CB (passive gltea$8005/011682

transport values) were subtracted from_epgfy value obtained with PI (or
compounds) in order to evaluate only active glucose transport. Fold
increase was calculated by dividing values in the presence of PI (or
compounds) by the value obtainecLifrthe presence of DMSO (control).
Compounds were considered to bg actlve when they increase glucose
3 responéé at 20 0.05 NM. In

vivo inhibition of PTP1 B: Effetts of

mouse model To measure thelanti: } ffec ompounds were tested
in well established rodent itN"25 vivo models o 21diabetes and
obesity. Example 152 Mouse Models: 30 |et . Obese (DIO)
Mouse Model. A majority of male C57BL/6 d a diet consisting of

35.5% fat for 3 months develop obesity,thefﬂnsullnemla and
hyperglycemia. DIO mice are probably a better model for human type-2
diadretesidhtionarbagyretiventioi onatbvits maitipe sripGEE FIbeRé oxidation of
amaliies, FHIRREmMe stishEHes mice Sﬂﬁ%’%'ﬁ{ IaHeiop. tmré?nced Organic

labetes in a manner similar to_ most ases q\% dia es | ited in it
A IR BRea po2aR Wedgesed '
fate rd&hﬁ!@g@@miﬂ@etiﬁ/ﬁ@oﬂ@@&/@ﬁﬁeacﬁamﬁ/&m@@maﬂs@%Eo substituent
B6.C-m Le th/++ r EQURIA-methvi-

rjﬁ)u SOTTRS epo g .8ul Mg 8{]{3 ﬁﬁ’%ﬁ%ﬁ%ﬂ tH‘%‘P@lﬂ%@ﬁcﬁ%%% -methy

come | e around 3 to 4 weeks of age.

m@anetﬁylaﬂmyhﬁhtrﬁwﬁnm@au#pgematiaeégygeaﬁdl&F%Ba %’d&i&?ﬂf’ 86)

{iadhyes T{?Méﬁm@@é@%lm&?mbmm@ta@&QQMPN%MWWW@E A-
e

TNt

eckgeddnd, including an uncontrolled rise in blood sugar, severe
depletion of the insulin-producing beta-cells of the pancreatic islets, and
death by 10 months of age. Exogenqus insulin fails to control blood
glucose levels and gluconeogenic e y increases. Peripheral

NK(O@

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-

quinazoiin—?—yl)-3—methy§»N~(2-phenoxy—cyciopropyi)-benzamide as a solid; LRMS for

CoalasNsOs (M+H)" at m/z = 440.
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10 neuropathy and myocardial disease are seen in C57BLKS Lepr'~b
homozygotes. B6.V-Lepb/J: Mice homozygous for the obese spontaneous

wnsatiogusisepb commonly referred to as ob or oblob), are firgic/ep2005/011682

recognizable at about 4 weeks of age. Hegyozygous mutant mice
increase in weight rapidly and may reach three times the normal weight of
15 wildtype controls. In addition to obesity, mutant mice exhibit
hyperphagia, a diabetes-like syndroBxerpieypdfglycemia, glucose
intolerance, elevated plasma insulin, subfertility, impaired wound healing,
and an increase in hormone production from ba jtary and adrenal
glands. They are also hypometabolig and hypot] c. The obesity is
characterized by an increase ijgoth Aiumber and™sjzé of adipocytes.
Although 20 hyperphagia contriputes to the Qbesity, homagzygotes gain
excess weight and deposit (gxCe S hefT restricted to a diet
sufficient for normal weight phainte mice. Hyperinsulinemia
does not develop until a {ACTE eight and is probably the
result of it. Homozygotes do have an abnor threshold for
stimulation of pancreatic islet insulin secreton_eyen in very young
preobese animals. Female 25 homozygGtes exhibit decreased uterine and
ovarian weights, decreased ovarian hormone production and

Hymendyitipitdindadadinicardereiadda Sabesma drréfigdpitariniagneoic acid and
'?\Y-%(gﬁ;ﬁ r&i%s%yl%lm'%%94)t-hM%I\US@aGigt§f&fu§éafDl@&ﬂ@g&@ﬂy!qd%tﬁyugaodo-3~methy|-
used In these stugies were at least wege 0 ea ma | n _
R et (B SERPEAZ8Y oo SR IEIRt b LB SRR e 2eo-methy
vigigiredion HreldaypriwthyliAdrituiyisandauitadinteoiiea®renianigs. 2-(2-Amino-4-
B D& YRS RRY N e gt DICha i Mestielded

SRR LB B PO R g it o

25igiigtEasp RIS S E S8 ris B C-m Lepdb/++/J: Mice used

in these studies were at least 9 weeks of age and maintained on Purina
Lab Diet 5008 starting at 6 weeks of@gaeih !igolh%three days prior to the
study blood glucose levels of the mi mined following a two
hour fast. The mice were sorted into treatment groups. Because of the
variability in blood glucose levels, _CH,

XTI T

—

N N l\
N = F

F
F

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-triflusromethyl-pyridin-
2.yl)-N-methyl-quinazoline-2,4-diamine as a solid; LRMS for CisH1CIFaNs (M+H)" at m/z
= 354.

Example 150

in vitro inhibition of PTP1B

Enzymes
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5 the mice having the most extreme (i.e. highest or lowest) blood glucose
levels were excluded. We tried to achieve an average blood glucose level

wbeliweesdn0-190mg/dl. B6.V-Lepb/J: Mice used in these stugies/weigab11682

least 7 weeks of age and maintained on-furina Lab Diet 5001. Two to
three d lor o study, blo lucose levels, gf,t i .
AT R Sl Lo S s A D 160 T ¥ Bonsona
grolgsi Bedalegy tchiauedaliig @B satylereswas/artitRl nitwemaighed human
tb?ﬁ;ﬁ%@&@ﬁ@&%b@%ﬂ%&%@bg}mkm@pm&tm@s&d%%m_ sed and purified
excluded. In some instanc ice were sor a :
RETB b T R A HBLP EKEERIE O e L, oty BEdy

'ng% were xcluded. 15 Experimental Parameters: Oral Glucose

(OGTT): Mice were placed into individual cages and

fegierh il lRhRMiD AT ieRA8 howns haduiseinesiieaiedrsahty srvgs:

with vehicle or 20 compound using a dose volume of 5mi/kg. An oral
giuedset challeager(the glkgd wasiactnofriigte t@driolnthouastidiowiygosine

iﬁ?ﬁg%%%{;%%%ﬁ%@ﬁ& pUestegfiRm g Pl Y L iNio R 2P OBRPARIZAE: tyrosine

tube Immediately prior to dosing with vehicle or ,
RSN ATAGETLER TS (oRURYCE 1R as Sylastaais, dThe reaction

ssynetigeswdad mius: following the OGTT. The blood was transferred
immediately to a microfuge tube. Blood 25 glucose was measured with the

YSI 2700 Select Glucose Analyzer. In some instances mice were fasted
T EYIG D rodndiprivaadngusrigduwithesisleusddenisonitiakgfrecotdgining 37.5 mM

VRS RnIRte B g aurH RAREE9SE oAU B HicdeynBiusiyr Mige veigtion was started
placed into individual cages and fasted for 2 hours. 30 After 2 hoérfs the

mickhaarsiiea i oyt alta AN RIRA AL GPRLINPRERIUSIfrfL" ©): the
desetlwae sibbpaid@itBIcoH was trlleciachfromdbehaibpeitinteas@@diusing

rinized, _niicrohematocrit I ' rier ' th,vegicleqs
TR G o T e S 8 SO B0 S,
transferred immediately to a microfuge tube. Blood glucose was

measured with the YSI 2700 Select Glucose Analyzer 35 Mice that have it
5 SEGRRA BE IR BB HEPSLRY P RERAIRME e A g R Ry oty
4pbrozerihmBiabetEBagek 86 SeptttA88E, diil@s-Rvéhyhiow iderd phosphate

VYB%UH?ﬂ%m Molecular Probes) was used at the Km for each enzyme. The buifer
conditions were identical as in the Malachite Green assay. The reaction was stopped with
KOH. In this case the dephosphoryated product becomes fluorescent and the
fluorescense read (Excitiation:360mM/Emmission: 460nM).

For kinetic experiments, the same buffer conditions were used except that the reaction

was started using enzyme and the reaction stopped after 10 minutes.

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 IC50 of < 30.0 M.

Example 151

Glucose Uptake Assay
The day before the assay the SKMC media was changed to high glucose DMEM , 26mM

Hepes, pH 7.0 and 2% Charcoal/dextran treated FBS for 19 hours.
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WO 2006/050843 PCT/EP2005/011682 -109 placed on high fat diet for
4-6 months. At this time they were hyperglycemic and hyperinsulinemic

W@ ReoeeM#Ed 40-50 g. DIO mice (n=1 0) were weighed and fa3tetk8p5/011682

two hour period prior to oral treatment. tm@dediately prior to dosing a
pre-dose blood glucose reading was taken by snipping off a portion of the

tail and collecting blood from 5 the tail vein. Mice were treated either with
QBRI O %S?ﬁ&&aﬁ& BRUSHAPTR %}ﬁ&"eeiq%fav%re% § I Tow giticose (5.5mM
@Ub@@bmmmmcﬁammemstlmﬂléisQ@u@é&é%w&@@eﬁm&;ame’a@m reddim was

2mieg %n%r}éﬁ%é@\%mgg@t QQHRE}W{H‘QMW%@@@%%PQ@%V%H t8) containing

compounds demonstrate rea under the curve) showed

e PSR oARS s omRsEs) YkiEsuR DS Edens iminied foe!
thenvehialadreased, @mm@ bm&qrmmmwnue&rdaggatmmmseamm in

d 0
R R B S e i P ae afoh B AR (08 wes
anid¢dgly epridesiniereairetassingtiae aaﬁwargbma@dg@m@m ﬁm@gwéa& 4). At this

CSIderRA, ARtE 4 ﬁ@%@%ﬁ%gﬂﬁp@%@@éﬁ% @Jéwm?madded o all
curve) showéd a 15 s atIStlcaB/ significant (p5 0.05) glucose, Ieéﬁ“n

gl REnslRORREEEHRaRE B HHEM e iR PR R A MAvRRIeF T an Scitonal 45
fmmwsga@tﬁﬁmﬁrmieﬁo@b@wnpoamlwvhmmmgmmvmyhedm indgdimes in

e

i@ BT7.9T0el B @ke wao ngisparredy & gmnilimson vial containing 5 m of scintillation fluid

“and counted in a Beckman LS6500 Scintillation counter. Analysis of results: The counts

obtained with CB (passive glicose transport values) were subtracted from every value
obtained with P! {or compounds) in order to evaluate only active glucose transport. Fold
increase was ca!éuiated by dividing values in the presence of Pl (or compounds} by the
value obtained in the presence of DMSO (control). Compounds were considered to be
active when they increase giucose uptake at least 25% of the Porcine Insulin response at
0.05 pM.

In vivo inhibition of PTP1B: Effects of compounds on blood glucose levels in mouse model

To measure the anti-diabetic effect compounds were tested in well established rodent in
vivo models of type 2 diabetes and obesity.

Example 152

Kouse Models:

Diet Induced. Obese (DIO) Mouse Model: A majority of male C57BL/6J mice fed a dist
consisting of 35.5% fat for 8 months develop obesity, hyperinsulinemia and hyperglycemia.
DIO mice are probably a betier model for human type-2 diabetes than are genetic
mutations with muitiple ﬁeuroendocrfne abnormalities.  Furthermore, the DIO mice
probably develop type-2 diabetes in & manner similar o 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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36 3.17 41 18.97 1 | WO 2006/050843 PCT/EP2005/011682 -110 43 6.02
57 3.34 581.01 694.04 712.78 721.44 75418 82 1.39 891.46 120

wé HQch25d89 126 1.94 WO 2006/050843 PCT/EP2005/011682/rpbids 011682

Example A Film coated tablets containingge following ingredients can be
manufactured in a conventional manner: Ingredients Per tablet Kernel:

Compound of formula (I) 10.0 mg 200.0 mg Microcrystalline cellulose

EBOmY 188 he/Ladibse hytays®s: 0omig ClahwpPontithreere® mptstion (Lepr™)
NGO iMsh RO Bheley ehoale el aier banmas 8. M@vations of plasma insulin begin
at 10 to 14 days and of blood sugar at 4 to 8 weeks. Homozygous mutant mice are
polyphagic, polydipsic, and polyuric. The course of the disease is markedly influenced by
genetic background. A number of features are observed on the C57BLKS background,
including an uncontrolled rige in blood sugar, severe depletion of the insuiin-producing
beta-cells of the pancreatic islets, and death by 10 months of age. Exogenous insulin fails
to control blood glucose levels and gluconeogenic enzyme activity increases. Peripheral

neuropathy and myocardial disease are seen in C57BLKS Lepr™ homozygotes.

B6,V-Lep®/J: Mice homozygous for the obese spontaneous mutation, (Lep™ commonly
referred to as ob or ob/ob), are first recognizable at about 4 weeks of age. Homozygous
mutant mice increase in weight rapidly and may reach three times the normal weight of
wildtype controls. in addition to obesity, mutant mice exhibit hyperphagia, a diabetes-like
syndrome of hyperglycemia, glucose intolerance, elevated plasma insulin, subfertility,
impaired wound healing, and an increase in hormone production from both pituitary and
adrenal glands. They are also hypometabolic and hypothermic. The obesity is
characterized by an increase in both number and size of adipocytes. Although
hyperphagia contributes to the obesity, homozygotes gain excess weight and deposit
excess fat even when restricted to a diet sufficient for normal weight maintenance in lean
mice. Hyperinsulinemia does not develop until after the increase body weight and is
probably the result of it. Homozygotes do have an abnormally low threshold for stimulation
of pancreatic islet insulin secrefion even in very young precbese animals. Female
homozygotes exhibit decreased uterine and ovarian weights, decreased ovarian hormone
production and hypercytolipidemia in follicular granulosa and endometrial epithelial tissue
layers (Garris et al., 2004).

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 exireme (i.e. highest or lowest)

body weights were excluded.
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Magnesmm stearate 1.5 mg 4.5 mg (Kernel Weight) 120.0 mg 350.0 mg

Film Coat: Hydroxypropyl methyl cellulose 3.5 mg 7.0 mg Polyethylene
wQlyeeslB09G 0.8 mg 1.6 mg Talc 1.3 mg 2.6 mg Iron oxyde (yediomp 011682

mg 1.6 mg Titan dioxide 0.8 mg 1.6 mgi88Fhe active ingredient is sieved

oo et Te oyt . M W e
in water. is mi : ,
oA Eohe ) MBI APl B SofBraLhRab s Ve prer t
tK@r%@qﬂ&s’l@@a&/ﬁ@ regelespeiotiveise Waeldeisoisined fabouioed Meharr fast. The
agueous solutian us [ e i il
e i S o U by

ttive foltewinyinagreeiiemst e ArRrAEaIRS Ff dWGRYeRHG ARGVl were
logredienis Peicrpsatfictoapaundgs fosotipgdR5ievel dehaerrsee0stOmg/d!.

mg Mgize starch 20.'0 mg Talc 5.0 mg 5 The components are sieved
and mixed and filled into capsules of size 2. Example C Injection solutions

BaNVHzye ke ollowirpdimipesitot et SRR muass 8l ¢aRand maintained
bolveinylens ElyeehdPOinP8 MBARSHECABIAS Beadurly Bidbd 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
fasted for 15 hours. After 15 hours the mice were treated orally by gavage with vehicle or
compound using a dose volume of 5mikg. An oral glucose challenge (1-2g/kg) was
administered four hours following treatment. Blood was collected from the tail vein into a
o0ui 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
foliowing 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 {o 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 &
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 YSI1 2700 Select Glucose Analyzer

Mice that have type 2 diabetes were generated by maiﬁtaining them on a high fat diet for
4-6 months (Diabetes vol. 37 Sept 1988). Male C578L/6J mice (age 3 - 4 weeks) were
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Water for i_njectic_)n solutions ad 1.0 ml 10 The active ingredient is
dissolved in a mixture of Polyethylene Glycol 400 and water for injection

wpa kiR pH is adjusted to 5.0 by Acetic Acid. The volume isadjpostecsio16s2

%I.IO dmltby c’_nlc:dition of the residual amoutra®f water. The solution is filtered
illed into vi Lisin an, appronriateeyeragaAne sleskizash R cemi ’
[%6&8@&@?&_ _ %9568@%%@52 A-(Plyrf}:«}- Examp et’%“gcﬁgp elff_llticrzlemlc anc
ropsofasivamicinnity eSO froRIBlRE LA ) WL RUTRR R {ested o 2

t&%ﬂ%’&ﬂt&wdgﬂeﬁ% drARSide-eontdnts Eimwp pridrab fopeindea( Hre-dosRyblood

Yellow wax 8.0 mg, Hydrogenated S j At .
M P L O i
t?@pawbmcronmnms.aaa@d@élmf%ﬁ&ﬁll@@éiaﬁﬂ 9*5?6%6”&%}8&8%8’ once 2
c%%%rofi'ﬂlg%&émlbﬁ%ﬁ&%n(%_ matieRuditanglivdsetad gugataly oxdeured at
y |0V\{ .1'mg 5 The active ingredient js dissolged.gél%avgémmﬁgg%%nds
SméhivGrédient Hﬁ@trﬂ?@tm PBIEHIRY Thio Soft gelatin capsules of
%ﬁ&@ﬂ«la{sosmﬂheaal leshisothgeiatie) shpseike sreliséeabysignibraigRs 0-05)

e usual prqcedur §°W 4 2 -114-
B P LB iR T B e morocionts Gan be
manufactured in a
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 {o the

vehicle treated animals.

The following are examples of compounds which tested positively in the in vivo mouse
models and gave the indicated IC50 activities in accordance with the procedures

described in Example 150:

Example | ICS0GM)
B
—
Ta | teer




conventional manner: Compound of formula (I) 50.0 mg Lactose, fine

powder 1015.0 mg Microcristalline cellulose (AVICEL PH 102) 1400.0 mg
w8adianseasboxymethyl cellulose 14.0 mg Polyvinylpyrrolidon#C 36011682

mg Magnesiumstearate 10.0 mg Flavo‘rmaddltlves 1 O ‘mg 5 The active

ingredient is mixed with-taet e 3 R

carboxymethyl cellulo :
polyvinylpyrrolidon in

magnesiumstearate a
WO 2006/050843 PC
formula (I) RIR2 N\
formula R3 R4 (X-1)
(X-2)

&hd sodium

1to sachets.

A group X-2 of the formula R8

the fla\mrlng addtlves mfllled i
'IJI/EP2005/011682 _115- Claims. 1. Compounds of
I[H2N'N /() 5 whérein Xqiga group X-1 of the

R'R5 R6 10 or X is.

69 4.04
71 2.78
72 1.44
75 4.18
82 1.39
89 1.46
120 1.60 -
125 1.89
126 1.94




R9 wherein 15 R' and R2 are each independently selected from the group
consisting of hydrogen, lower alkyl, alkoxy lower alkyl, and hydroxy lower
walkyisexaept that R' and R2 may not both be hydrogen; R3, R, #6paovd 011682

R' are each independently selected fromithe-group 20 consisting of
hydrogen, lower alkyl, substituted lower alkyl, lower alkoxy, substituted
IB¥anaiRdky, hydroxy, halogen, lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, aminosulfonyl, cyano, nitro, carbamoyl, lower )
alkylcarGamendidoiairetk anotdinineheigiowibingrafpiRea nitmpnggiured in a
lowealkenRykanddpwer alkynyl, lower alkenyl, lower alkynyl, lower 25
alkylamino, substituted lower alkylamino, lower alkanoylamino,
sHipRylagaino, cycloalkyl, heterocycloalkyl, heterocyclyloxy, WO

43 PCT/EP2005/011682 -116 heterocyclylcarBemidbiearboxyl,
lower alkoxy carbonyl, and a substituent of the formula: N-OH 1)
Kemneli2 5 R5is selected from the group consisting of hydrogen, lower
alioyhdower oafkoxyaalkoxy lower alkyl, alkoxy lower alkoxy OH)&exy kR M3

alodiyslimye Bygligsyalkoxy, halogen, lower alkylthio, lopee6 afigyIsuliiayd,mg

lower aIE Isulfonyl, perfluoro lower alkyl, lower alkanoyl, aﬁr@yj, VI 70.0m
&rﬁﬁﬁﬁ?l @?uglkynyl and lower alkanoylamino; 10 (c) is a 5 or J

rRewitiztedlBeteroaromatic ring containing from 1 to 2 hetéro s 150 M0
selemriadJiaeh Giedatatp consisting of oxygen, sulfur and niedgeny  Relddimg
B{g are e[Stch '%régre gndently hydrogen, lower alkyl, lower alkp_@/mbs 4.5mg
ARIGTS TOWer s yl, halogen, aryl lower alkyl, aryl, or ar){l lower alko:g%/'
(Kernel Weight) 20.0 mg 0.0 myg

Film Coat:

Hydroxypropyl methyi cellulose 3.5myg 7.0mg
Polyethylene glycol 6000 0.8 mg 1.6 mg
Talc 1.3 mg 2.6myg
Iron oxyde (yeliow} 0.8 mg 1.6 mg
Titan dioxide 0.8mg 1.6 mg

The active ingredient is sieved and mixed with microcristalline ceflulose 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 yieid
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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or the pharmaceutically acceptable salt thereof. 2. Compounds according
to claim 1, wherein X is a group X-1 of the formula 20 R3 R4 (X-1) R7 R6

W R BowroXoka group X-2 of the formula R8 (X-2) 25 Rg whereirCWEP2605/011682

2006/050843 PCTIEP2005/011682 -11¥iR'-and R2 are each

de elr1d§ntly selected from the group consisting of hydrogen, lower
%{;ﬁ%ﬂ? Ff<oxy lower alkyl, and hydroxy lower alkyl, except that R1 and R2

may not both be hydrogen; 5 R3, R4, R6 and R' are each indepen
selectméﬁ@ﬁ%ﬁg‘%@ﬁégﬁ){ﬂ W&?%’geéﬁs Foavr\}z}ear&?)ﬂugﬁﬁg itﬁggga
doweasaikyh! Imweratkoxy, alkoxy lower alkoxy, hydroxy, hydroxyalkoxy,
halogen, lower alkylthio, lower alkylsulfinyl, lower alkylsulfonyl, Per cansule
nyl, cyano, nitro, alkanoyl, aroyl, aryloxy, aryl lower alkoxy,"aPySt“
lower alkenyl, aryl lower alkynyl, lower 10 alkenyl, lower alkynyl, lower
@w@mmoqumk@poylamino, sulfonylamino, cycloalkyl, heterocy&hd, Mg
heterocyclyloxy, heterocyclylcarbonyl, and a substituent of the formulg., mg
MUEHRPE-c-NH2 15 R5 is selected from the group consisting of hydrogen,

imyes atkydnlower alkoxy, alkoxy lower alkyl, alkoxy, lower alkoxy, hyeRdking

lower alkyl,
Taic Y 5.0mg

The components are sieved and mixed and filled into capsules of size 2.

Example C

Injection solutions can have the following composition:

Compound of formuia (1) 3.0mg
Poiyethylene Glycol 400 150.0 mg
Acetic Acid g.s. ad pH 5.0
Water for injection solutions ad 1.0 mi

The active ingredient is dissolved in a mixture of Polyethylene Gilycol 400 and water
for injection (part). The pH is adjusted to 5.0 by Acetic Acid. The volume is adjusted to 1.0
mi by addition of the residual amount of water. The solution is filtered, fifled into vials using

an appropriate overage and sterilized.



hydroxy, hydroxyalkoxy, halogen, lower alkylthio, lower alkylsulfinyl, lower
alkylsulfonyl, perfluoro lower alkyl, alkanyoyl, aroyl, aryl alkynyl, lower

walkyowbamaslower alkanoylamino; 20 (r) is a 5 or 6 membered PCT/EP2005/611682
heteroaromatic ring containing from 1 te 2il3etero atoms selected from the
group consisting of oxygen, sulfur and nitrogen; RB and R9 are each
iaemeleiRntly hydrogen, lower alkyl, lower alkoxy, 25 perfluoro lower
alkyl, halogen, aryl lower alkyl, aryl, or aryl lower alkoxy. 3. Compounds )
accordiSgitmalmintatsnies Torasiine e iatnying iRgrediRAlTea PATRIACtUred in &
RE,ROWRi2986/250843 PCT/EP2005/011682 -118 wherein R', R2, R3,
R4, R5, R6 and R7 are as defined in claim 1 or 2, or the pharmaceutically
acceptable salts thereof. 4. Compounds according to claim 3 wherein R4,
Qﬁﬁ@ﬁ'@@oﬂ%ﬁ%‘:h independently 5 hydrogen, halogen, lower alkyl,

_ lower alkoxy, hydroxy, hydroxy lower alkyl, lower alkylthio, lower alkyl

Ifonyl or.p gl r er alkyl. 5. Compounds accordingto clam 3 s5.0m
\f‘\;fj?gr‘gﬁwugﬁlé? %#%l%alcgyogen. 10 6. Compounds according to claim 3 8.0 mz
WIeHRYARE and only one of R4 or R6 is hydrogen. 7. Compounds '
gegorsijppdted Soy8beherain R4, R5 and R6 are hydrogen. 8. Compouﬁ&mg
' i graigithe R4 or R6 which is not hydrogen, is 1.0 mg

ﬁg%%%ﬁ%ggjg%%ﬁ%%ﬁgﬁxy, hydroxy, hydroxy lower alkyl, lowegyryq g mg
ANEREADREr alkyl sulfonyl or perfluoro lower alkyl. 9. Compounds,
antagting tpmyotoiims 3 - 8, wherein R3 and R7 are each 165.0mg
independently hydrogen, halogen, lower alkyl, lower alkoxy, alkoxy lower

athepatiéapsule

Gelatin 75.0 mg
Glycerol 85 % : 32.0 mg
Karion 83 8.0 mg (dry matter)
Titan dioxide 0.4 mg
fron 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.



20 hydroxy, hydroxy lower alkoxy, hydroxy lower alkyl, lower alkylthio,
lower alkyl sulfonyl, and perfluoro lower alkyl. 10. Compounds according
wazsisyoafsaaims 6 - 8 wherein R3 and R7 are each independéntiyEP2005/011682

halogen, lower alkyl, lower alkoxy, alkexyfower alkoxy, nitro, hydroxy, 25
hydroxy lower alkoxy, hydroxy lower alkyl, lower alkylthio, lower alkyl

nd perfluoro lower alkyl. 11. Compounds according to claim 3
wherein R’ or R2 is hydr en. 30 12. Compounds a ord to clai
whereibagleR GnE&NDsi |§°H%"f”ﬂ9d fgscf)ai‘ FRAHER l&a
alkybritdn@ampernds according to claim 11 wherein R4 R5 and R6 are
each independently hydrogen, halogen, lower alkyl, lower alkoxy,
BYFihdyeresirwer alkyl, lower alkylthio, 35 lower alkyl sulfonyl 66.0 mg
perf uor? lower %\;ﬁyl 14. Compounds according to claim 11 wherej %ﬂgymg

=S ﬁy ro en 2006/050843 PCT/EP2005/011682 -119 15.

Wisrapdriatisaestiiass D\dakh T W#Rrein R6 and only one of R4 BPRE X9
bugingenrbafyraempedndssccording to claim 15 wherein the R4 or RE0 mg

EIWIC\:/E]@H Prto'ﬂéfgm?%ﬂ is 5 halogen, lower alkyl, lower alkoxy, hydroxy o mg
Weraky lower alkylthio, lower alkyl sulfonyl or perfluoro I{)e{vgr

MW{W%’P'@E)‘P\%{)@GMS according to claim 11 wherein R4, R5 and R6 aré
hiygeoggradtiit8s Compounds according to claim 17 wherein the R' or R2mg
which is not hydrogen, is C14 alkyl or hydroxy C1.3 alkyl. 19. Compounds

according to any of cl lms 11 -17 wherein R3 and R7. C
isno LA DR GRRTL S e T P et PR hiuope and sodum
adikooogymittiayt ¢5llhipgrorpd myawiqzadw@hake%ylmraQW@W&WwR{ﬁ%vVéfma The
allihie lowsialinirsrtrmdsians ety ereigwdratiyingtddnvgoamdiled into
according to any of claims 15 -17 wherein R3 and R7 are each

#38B8ndently halogen, lower alkyl, lower alkoxy, alkoxy lower alkoxy,

nitro, hydroxy, 20 hydroxy lower alkoxy, hydroxy lower alkyl, lower

alkylthio, lower alkyl sulfonyl, and perfluoro lower alkyl.



21. Compounds according to claim 17 wherein R3 and R7 are chlorine,
fluorine, trifluoromethyl, Ci-4 alkyl, C1-3 alkylthio, C1-3 alkylsulfonyl, C1-3
wolkaeynsosls3 alkoxy 25 substituted with a group selected fronpbydiexgs/ 11682
methoxy and ethoxy 22. Compounds acemsding to claim 21 wherein the R’
or R2 which is not hydrogen is C1.4 ajyt.qhydroxy C1.3 alkyl. 30 23.
Compounds according to any of claims 1 - 2 of the formula RIR2\RB H
2N N P R wherein R1, R2, R8, R9 and (c) are as defined in claim 1, WO
£008/0P08A3 R iEREDAP/011682 -120 or the pharmaceutically.
acceptable salts thereof. 4. Com unds according to claim 23 wherein
R1 or R2 is hydrogen. 5 \C& unds according to any of claims 23 -
24 wherein R8 and R9 are ea¢h independently lower alkyl, lower alkoxy,
mpounds according to any of
|ch is not hydrogen, is C1_4 alkyl
agcording to any ofldlaims 1 -

26, selected from the g?oup conS|st|ng of
5 7-(2,5-dimethyl-phenyl)-N4-methyl-q uinazoline-2,4-diamine,
N-4Methyl-7-(2-trifl h [)-quinazoline-2,4-diamine,
Wﬂel@“[%/ﬁ? YR (L%Qtnnﬁkr‘gmozﬁ}% -phenyl)-quinazoline-2,4-diamine
trifluoroacetic acid 15 salt,
N4-Methyls 7-thiophen-2-yl-quinazoline-2,4-diamine trifluoroacetic acid
salt, N4,N4-Dimethyl-7-thiophen-2-yl-quinazoline-2,4-diamine
trifluorogketic adid salt, N4-methyl-7-o-tolyi-quinazoline-2,4-diamine,
gthyl-7-o-tolyl-quinazoline-2,4-diamine trifluoroacetic acid salt,

HS

RG

10  or X is a group X-2 of the formula

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

hydrogen, lower alkyl, alkoxy iower 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

20 consisting of hydrogen, lower alkyl, substituted lower alkyl, lower alkoxy,
substituted lower alkoxy, hydroxy, halogen, lower alkylthio, lower
alkylsulfinyl, lower atkylsulfonyl, aminosulfonyl, cyano, nitro, carbamoyl,
lower alkylcarbamoyl, lower alkanoyt, aroyl, ary, aryloxy, aryl lower alkoxy,
aryl lower alkenyl, aryl lower atkynyl, iower alkenyl, lower alkynyl, lower

25 alkytamino, substituted lower alkylamino, lower alkanoylamino,
sulfonylamino, cycloalkyl, heterocycloalky!, heterocyclyloxy,
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15

20

25

20 7-(2,6-Dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7(2,6-Dimethyl-phenyl)-N4, N4-dimethyl-q uinazol i ne-2,4-diamine,

w4obdlaxisi-tolyl-quinazoline-2,4-diamine trifluoroacetic acid s@dgp2005/011682

N4,N4-Diethyl-7-0-tolyl-quinazoline-2,4:diggnine trifluoroacetic acid salt,
N4-Propyl-7-o:tolyl-quinazoline-2,4-diami if i id,s 5, ;
N4,N4-Dipro pﬁ?%ﬁq%gé/?ﬁaﬁfngrz}éﬁﬁ ﬁ%@%&%@!ﬁ%ﬁ%@%&aﬁcﬁg %asltf:’bsntuent of
7-(2,6-Dimeth{hpFrsnyd)aN4-ethyl-quinazoline-2,4-diamine trifluoroacetic

acid salt, 7-(2,6-Djpetyl-phenyl)-N4,N4-diethyl-quinazoline-2,4-diamine
trifluoroacetic acid $alt,

7-(2,6-Dimethyl:pt@nleNgf-propyl-quinazoline-2,4-diamine trifluoroacetic

acid salt, 7-(2,6-Dimethyl-phenyl)-N4,N4-dipropyl-quinazoline-2,4-diamine
trifluoroacetic acid salt, 30

N4,N4-Dimethyl 7-(2-phenpoxy-phenyl)-quinazoline-2 A-diamine,

T2 6-Diorc G Kl Sk 215 SR ower k. tover
7-(2-Ethyl-phealiidpdathetijouet akybkikexy ipugimikexy, hydroxy lower alkyl,
7-(2,6-Dimethoxphenyhiidymesiyl-faldpas olRrsPk i IMewer alkylsulfinyl, lower
N4-Methyl-7-(1,3,5-tfimethyl-1 H- yrazol-4f%;{lg-%uina%ne- ,4-di§min?, ﬁS | lower
7-(2,6-Difluorc@PHYESING REEHOI LN BIME S ek AR, AR arvt alkynyl, o
6-Dichloro-phetisiN4ndetimdrgukaraztdniniee?  4-diamine, 7-(2-|
sopropyl-phenyl)-N4-methyl-quinazoline-2,4-diamine, WO 2006/050843
PCT/EP2005/011682 -121 7-(2-Iso ropyl-phenyl)-l\!4, .
N4-dimethy|-q@n@z%ﬁiﬁreﬁmram§@,e $LPSIRTAGHG HaR AgNIniRg fefrm 1 1o 2 hetero
methyl-quinazglines2sateiesdifiem the group consisting of oxygen, sulfur and nitrogen;
7-(2-bromo-phenyl)-N4-methyl-quinazoline-2,4-diamine,
N4-Methyl-7-phenyl-quinazoline-2,4-diamine trifluoroacetic acid salt, 5

7-(2'-Bromo-biBRengl - phesacbtindeganterslinadrageiadaner alkyl, lower alkoxy,

N4-methyl-7-ooll Nzl BRs2. A=HBBNNSry! lower alkyl, aryl, or aryl lower alkoxy;
7-(2-Methoxy-phenyl)-N4-methyl-quinazoline-2, 4-diamine,
2-[Amino-7-(2-ethylsulfanyl-phenyl)-q uinazolin-4-ylamino]ethanol, N4,

N4 iRirpathilatdaisdlyGtetpatdatiat-fleernil)-qu inazoli ne-2,4-diamine,
10 N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine,

2. Compounds according to claim 1, wherein X is a group X-1 of the formula

Rs
R4

(X-1)
=y R5
Re

or X is a group X-2 of the formula

8

R
&

R

wherein
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2-[2-Amino-7-(2,6-dimethyl-phenyl)-quinazolin-4-ylamino]-ethanol,
2-[2-Amino-7-(2-phenoxy-phenyl)-quinazolin-4-ylamino]-ethanol,

w8-180dmainrRgs7-(2,6-dichloro-phenyl)-quinazolin-4-ylamino]-etharet/ep2o05/011682

2-[2-Amino-7-(2, 6-difluoro-phenyl)-quinazglin-4-ylamino]-ethanol, 15
2-[2-Amino-7-(2,5-djfluoro-phenyl)- igfﬂ@' r-ylaminal-ethan isting of
2-[2-Amino-7-&-ﬂ’lﬁjo€g¢?6ﬁ ﬁ?ﬁ%é%ézolin-ﬁ%ﬁgmi no]-ethanol?j#OUp consising ;
2-[2-Amino-7-tadatiehldespheliyh 2 kmpl A Anais edranoewer alkyl, excep
2-(2-Amino-7-g:tplyl-g gz elisy 4ol BBMineS-eyaecsn;
7-(2-Fluoro-6-methoxy-phenyl)-N4-methyl-quinazoline, 4-diamine, 20
1-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-propan-2-ol,
3-(2-Amino-7-Bidi|-Riiaad Gineds washiinsiepesisiently-splected from the group
2'(2:Amin07;%‘}5%&;%Wiﬁg‘éﬁ{'ﬁmwn@ﬂ%éﬁsﬁhﬁbd lower alkyl, lower alkoxy,
thyl)-7-0-tolyl-q

N4-(2-Amino-e uinazaoline-2,4-diamipe )
[3-(2-Amino-4aersRNARBlE IR Sy SRS aiqgen. ovwer alkyitic,
trifluoroacetic peidisalty@Bifinyl, lower alkylsulfonyl, aminosulfonyl, cyano, nitro, alkanoyl,

7-(5-Isoprow'g%a”]ethofé&fhgﬂ})’l&%‘k&ﬂ&%’,'élw NSweliBgend; HAMERRer atkynyl, lower

trifluoroacetic a61d” Sa t, ) )
7-(3-Isopropyl-askemiljawenadi JamerAianin oI QAR BRE i

acid salt, 7-(3gidishiartmbhepybalNg: mednegolinazelinecgol/tigmine
trifluoroacetic acid salt, . .
7-(2-ChIoro-pHé‘?’i?TﬁWEM?é’[Wﬂ[‘éfﬁi%rédzglﬁmueb-ﬁ%e e o T aacetic acid

salt, 30 7-(2,5-Dictor@ighenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid galt,

7-Biphenyl-3-yl-N4cmetiii,quinazoline-2,4-diamine trifluoroacetic acid

salt, 7-(2,3-Dichloro-phenyi)-N4-methyl-quinazoline-2,4-diamine

trifluoroacetic acid salt,
2-[2-Amrinlo-7i(gstgf%]@ig%lfgmrpﬁgwgE@L&aag@fﬁngdoylﬁ%ﬂmgbamm,alky[, lower
N4-Methyl-7-(2-methylsu Ifanyl- yD-quinazoline-2.4-diam)j
7-Biphenyl-2-yﬁ'|‘§‘2?§}’m@“ﬁ9ﬁd[%Wgﬁgi&é-%%)—)&{j?n“ﬁé ?ﬁ?&gf%]rgcﬁ%fa%{dde ' at?cyl,
salt, N4-Methylyaré3smahitsyhioxyphaingdrgitner lidtizios ewasialyisufinyl, lower

trifluoroacetic agid,sal
rfiuoro lower alkyl, alkanyoyl, aroyl, aryl alkynyt, lower
N4-Methyl-?-(zﬁ%'yé?ﬁl}flgrmh%?/l-ghenyl)-qui‘na{zoline-gA-diamine

trifluoroacetic AHAITSAIRNYORIGHE5BEAT P T/EP2005/011682 -122
7-(3-Ethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic

acid salt ® 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 atkoxy,
perfluoro lower alkyl, halogen, aryt lower alkyl, aryl, or aryl lower alkoxy.

3, Compounds according to any of claims 1 - 2 of the formula
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3-(2-Amino-4-methylamino-quinazolin-7-yi)-benzonitrile trifluoroacetic acid
salt, N-[3-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-acetamide

withoarameetic acid salt, PCT/EP2005/011682

2-(2-amino-4-methylamino-quinazolin-7-yiy&enzaldehyde, 5

%%Pﬁewﬁs%@ RN Emethykquinazoling:a4-digmine,

niino-4-methylamino- qumazolln -7-yl)-phenyl]- “methanesulfonamid
OrifeohrERreuierlsapceptable saits thereof.
7-(4-Ethylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-diamine

orcncelie acid ol A HOLASH BB TSN epadaliy

|am

wgrmammaiqg@nhmw adodulpeEo RIK XY R ETn MRS OX [Ruipledtamhdstiter alkyithio,
IRANaRY, 'ku%ﬁ?%hﬁbﬁl%ﬂ@:@%}%ﬁﬁ -diamine,
7-(2-Methanesultonyl-phenyl)-N4-methyl-q u inazol ine-2,4-diamine,
2,6-dimethyl-phenyl)-quinazolin-4-ylamino]-propan-2-ol trifluoroacetic acid
BICArjReAminactdRIBalichioio ShengipieinkAslis-Byplmas]-propan-2-ol
trifluoroacetic acid 15 salt,

2-[2-Amino-7-(2- methylsulfanyl phenyl)-quinazol i n-4-ylaming]-ethan
B{EARRABAS 29506701, 1 ?/lmﬁ%)@&ﬂﬂﬁza’}ﬁ* Ny s obRitdRT 'S lLydrogen

2-[2-Am ino-7-(2-methanesulfonyl-phenyl)-quinazolin-4-ylamino]- ethanol

SRR GRa R e Bk AT Bl AR anol
0 Amino- amino-quinazolin-7-yl)-N-hydroxy-benzamidine
N-[2-(2-Amino-4-methylamino-quinazolin-7-yl)-phenyl]-methanesulfonamid

g, Chl H‘uWéé'E@Mﬂcﬂﬁ‘g?fb’adﬂﬂ'@\@ﬁéywuﬁwmbﬂ@&ﬁdﬁc’rmnﬁetiydrogen is

Ethanesulf henyl N4 41 in ZO|I e-2.4- ﬂ(a ine
'f’%éogf% ?ﬁﬂ r 712 ?)é/ 106 g’[% P{yfﬁ% c?‘rll"é?trhy Ulngzécglf}rllléyghllo lower
ditylinelf @B/ or periluoro lower alkyl.
7-(2-Fluoro-6-pyrrolidin-1-yi-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid salt,

NP4 IREPRALIYS SRR Ay R MR Ry IRA) R GRASEIAE 53 ia

MiBepNdemsthybbgarmiesiygsulfanmybGkifl iovometkykp latiayty-tpwer alkoxy, nitro,
oI|n 2 4-diamin |

DGR RSO s Bikony ower i, ger i, tyror alky oy

ﬁ@EﬂW@Jﬁé@Wﬁmiﬁﬂuoromethyl -phenyl)-N4-methyl-quinazoline-2,4-dia

mine, 7-(2-Ch lore-6-methyl-phenyl)-N4-methyl-q uinazoline-2,4-diamine,

10. Compounds according to any of claims 6 - 8 wherein R® and R’ are each
independently halogen, lower alkyl, lower alkoxy, alkoxy lower alkoxy, nitro, hiydroxy,
hydroxy lower alkoxy, hydroxy lower alkyl, lower alkylthio, lower alkyl sulfonyl, and
perfluoro lower atkyl,

11. Compounds accarding to claim 3 wherein R or R%is hydrogen.

12. Compounds according o claim 11 wherein the R' or R* which is not hydrogen, Is Ci.4

alkyl or hydroxy Cy.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 alkylihio,

lower alkyl sulfonyl or perfluoro lower alkyl.

14. Compounds according to claim 11 wherein only R® is hydrogen.
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7-(2,6-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic
acid salt,
wF4Ri&edifiupro-2-pyrrolidin-1-yl-phenyl)-N4-methyl-quinazoline2 grakansne 682
, 7-[2-(2-methoxy-ethoxy)-phenyl]-N4-mEthyl-quinazoline-2,4-diamine, 35
N4-methyl-7-[2-(2,2,6,6-tetramethyl-piperidin-4-yloxy)-phenyl]-quinazoline-
2.4-diamine trifluoroacetic acid salt o 4 &
(B SRR SRl HE ) WLAFEDTngos SRR €' 5 Baisicroen.
acid salt, WO 2006/050843 PCT/EP2005/011682 -123
1%:'\_/@693(;5'3&%&e@:‘éﬂﬁd&?ﬁ%%I&%XX@W}%‘WWWWWBH%%&WB%, is
e trifluoroacetic acid salt, 7-[4-chloro-2,3, .
BERRAa kRS AHUANGREBOR)- PHEAYH- NUSrREYHOME iRk bIlepaskyithio, lower
dirynéngfarifiuor paceiicaicidesaliim.
7-[4-chloro-2-(2-methoxy-ethoxy)-phenyl]-N4-methyl-quinazoline-2,4-diami
ne,
17 CommaingseacetHia i fau iasbRen )-S5 RpRd30 RER Y BRIaTIn-4
-ol, 2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzamide,
B S e e A en,
-(2-am|38-5‘$ﬁeat% (?aml%o-qumazolin-hf-ﬁ - ,Rl-dime y‘f\-’ enzamldey 6) ’
G (2aditvii o 2yanextidanttioylquinazolin-7-yl)-N-ethyl-3-methyl-benzamide,
7-(4-chloro-2-ethoxy-phenyl)-N4-methyl-quinazol ine-2,4-diamine,
7-(2-ethoxy-6-f|uoro-41methoxy-phenyl)-N4-meth)ﬂ-cl]ujna%ol ;
I _5mIpQiiAs according to any of claims 11 - 17 wherein R” and R’ are each
ind2petimenytid Hyifuoramiethy) goh éwer- Bldvin etirgl-qlioaz clikexd? bvdsamiiedy, nitro,
i . ) _
D RS Dk Rt s syt oo
AMURBALERdOWEIPSak, 2-(2-Amino-4-methylamino-quinazol i n-7-yl)-N,
N-diethyl-3-methyl-benzamide,
-[2-(2-Amino:4-methylamino-quinazolin-Z-yl)-phenyl]-ethanone ;
A S ARG 2 A 2 ] DAERIT L RCAS Boere each
indepkndanidy Gwalirgeth owep byl loiar aisthyl-glkiosy iliver 2)Kodiamiliie, hydroxy,
Kyt RABOX S Rk IHWRr MG ¥R enyHieNG - TORENAIRY sulfonyl, and

inazoline-2,4-diamine,
REfBURIBrOWERRbxy-2-(2-methoxy-ethoxy)-phenyl]-N4-methyl-quinazolin
e-2,4-diamine

21. Compounds according to claim 17 wherein R® and R are chiorine, fluorine,
triflucromethyl, C1-4 alkyl, C1-3 alkylthio, C1-3 alkylsulfonyl, C1-3 alkoxy, C1-3 alkoxy
substituted with a group selected from hydroxy, methoxy and ethoxy

22. Compounds according to claim 21 wherein the R’ or R® which is not hydrogen is C14

alkyl or hydroxy C,.3 alkyl.
23. Compounds according to any of claims 1 - 2 of the formula
R _~R=
N
N7~
DO
o
N
9

R

wherein R’, R?, R®, R® and ® are as defined in claim 1,
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trifluoroacetic acid, 2-(2-amino-4-methylamino-quinazolin-7-yl)-3, N-di
methyl-N-propyl-benzamide, 25

wd-Be62esunino-4-methylamino-quinazolin-7-yl)-3-trifluoromethybohamsiamin 1652

no] -ethanol, [2-(2-amino-4-methylamino-fpgnazolin-7-y1)-phenyl]-ph

é—s B@%%@Sutlcam% ceﬁtable salts thereof,

Amino-4-met 0-quinazolin-7-yl)-phenyl]-acetamide,
7 (2 dlfluoromethoxy phenyl)-N4-methyl-q ui nazoline-2,4-diamine,

[242-ampipeuieeibytranaalinazmindey)3rhet i pteytigeiperidin-l-yl-
methanone, 30

2-[2-(2-amino-4-methylamino-quinazolin-7-yl)-3- trlfluorom%th yl-phenoxy]-e
tﬁén@omqquaﬂmwmmémmﬁﬂa@lﬁﬁéﬂﬁwbﬁ)e and R are éach

@P@H@ﬁ@rﬁ%@@@?émﬂmﬂﬁk&ﬁ%@mmﬂdﬁetWﬂhalmen.
nazo

in-7-yl)-benzenesulfonamide

3-[2-(2-Amino-4-methylamino-quinazolin-7-yi)-3- trlfluoromethyl phenoxy] P
rapar@sth@edinds according to any of claims 24 - 25 wherein the R’ or R* which is not

7@%@%@%%&R%h@&rgwmw phenyl]-N4-methyl-qui

e-2,4-diamine, 35
7-[5-fluoro-4-methoxy-3-(2-methoxy-ethoxy)-phenyl]-N4-methyl-quinazolin
e22. Achiapiigds according to any of claims 1 - 26, selected from the group consisting of

(25 = 2 d

N A Rl bRk onamide
|MﬂM%éhEéﬁégﬂn@WmJW@ﬁb%W&@ -BAHiRPYS05/011682 -

1R4 N4Ibifnart2-@-irisrsyneth@phepihprydi-bAonnetyd-gidndaelirituoroacetic acid

-2,4-diamine,
ﬁ@-(Z 2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-6-fluoro-phenyl]-N4-methyl-
qltlma/kﬂhlglb?zctzﬁoniwmﬂ@'lhydmazhlrmjﬁdigdsalamme trifluoroacetic acid salt,

Eﬁ%mqﬁ m%ﬂsﬂﬂan@yqawﬁwyl& FdlrronhenoadnaRM e,
d|oI {/12 -Amino-4- metgyamlno q

umﬁﬁ‘yf‘ PEhiGHEngReER g SHRINGE: 2-[2-Ami
nm%NZ—-byﬁm-etbytamﬂmnna-zthd'émihé HlubkeenEithgbidesatmide
R Brsinaciealh NS B OIRs St Cosioartiyiamne) o

uinazolin- methane onamlde trifluoroacetic acid salt, 10

27(2, ﬂﬁiﬁ@b%ﬁ?h&)ﬁ“@&cﬁﬁ&@%@%ﬂ%Hﬂtﬁcdfaf@ﬂﬂiﬂl‘ﬂ.loroacetlc
aﬂﬂﬁa{w ?«&N«ﬁ‘ly’ﬁ%ﬁ%élz%l|ﬂech&frﬁré)@nﬁelﬂﬂmbwb§w%b&@aam ide,

G S T
N4 ~Propyl-7-o-tolyl- qumazohne 2 4-diamme trlf!uoroacetic acid salt,
N4,N4-Dipropyl-7-o-tolyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4-ethyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4,N4-diethyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4-propyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2,6~Dimethy{—phenyl)-Ndl,Nzi-dipropyl~quinazoline~2,4-diarhine trifiuoroacetic acid salt, '
N4,N4-Dimethyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine,
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-guinazoline-2,4-diamine,
N4-Methyi-7-(1,3,5-trimethyl-1 H-pyrazoi-4-yl)-quinazoline-2,4-diamine,
7-(2,8-Diflucro-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2,6-Dichloro-phenyl)-N4-methyi-quinazoline-2,4-diamine,
7-(2-Isopropyl-phenyl)-N4-methyi-quinazoline-2,4-diamine,



7-(2,6-bis-trifluoromethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine
trifluoroacetic acid 15 salt,

wiNzhoweshsds7-(2-methyl-6-nitro-phenyl)-quinazoline-2,4-diaminsCT/EP2005/011682
trifluoroacetic acid salt, -121 -

2-(21e0pRDv-pRRIawINe: GiRaEgligy R Bneethydibenreic acid methy!
ester, ,2-(2-Amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzoic acid,
—('4(%255!??{‘?? %Hﬁéﬁ@&%ﬁ#ﬂ%‘%}ﬂﬁ%@]ﬁ%@%%zp Foll ﬁ’i-l-yl-phenyl]-meth
arpibedrvitierydcbderaeitvbaltjra(gire-dift-diamine,

NarRrnRiRRratRY NSRBI gitinag difesfodcdiaing. satt,

2- 2-Am|no-?flgﬁknie%g]ylsuIfanyl-%i-trif_luoromethyl-g,henxg-qu

e ’tﬁiw_@@}%{ ﬁgﬂ-&%)ﬁ@me’zhykqurnazol|ne~2,4- jamine,

R 2ristning-é~(21a-bigranetindspifadighie nyl)-quinazol in-4-ylami
0b&iangl. _N4-methyl-quinazoline-2,4-diami
2%%—%gt?l?/?gf}lfgﬁymgﬁh%ﬁglrl}\la{%?rﬁne%hyl-qJ?r%iggl’ine-2,4-diamine, and
24 Amino-7-(2-ethylsulfanyl-phenyl}-quinazolin-4-ylaminolethanol,

K MM ethanepuiong S arifueremetiyiringnydiNadonesiy katliaireline-2,4
-djamipe the pharmaceutically acce le salts thereof. 28.
gé%ﬁ%fé@?co%ﬁ?ﬁ%—?o anotc a!Fnosmf pgg{; (gg eg{%’d from the group
2dRsisning-of (2. q2imathyéetyiphesiyinadiméyigritmaiionne. 2 4-diamine,
3 éNAﬂMﬁthyézlp@éHw%ﬁaaﬁwzhmlagwl}wmﬂﬂ%AoqIamlne,

N4-methyl-7-0-tolyl-quinazoline-2,4-diamine, )

AT s HIE R R AT R R Sy el &iiANRk, 72, 6-D
vethyhipbanid)eNdiil dtechmariilyleginnaziolide 2 Aididmeinanol,

{2 Rriimetny sphanyls NA=A L orinagalinG 2-4:dipgune fifluoroacetic
gcfl% salt, 35(71 2, -Diméﬂthel-%?%gnyl _-N4-pr§pyl-quiﬁazoline-Z,4-diamine
giffrbromeefidatiipearhenyd-aRAZpinehyIRmIneheRsNeuinazol i
pg 2 phrehiaiige 3-dichioro-phenyl)-quinazolin-4-ylamino}-ethanol, ‘

-(2,6-Dimethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine, WO
e e U A
B-iffhovoe-Bhesiip4piriy N maiyiaizezalipedréaming,
6-Riohlgre-pheph-rmatilaynageliptogsdiamine,

7- 2-Iso,pr09yl- henyl)-N4-methyl-quinazoline-2,4-diamine,

(& prery oA ¢ R NBYPIRRS A-Blamine, 5
Z-(2:/Bnormo-bipbighy LiRadd hethylie) pezmdind-2|4-diamine,
N4-(2-Amino-ethyl)-7-o-tolyl-quinazoline-2,4-diamine,
{3-(2-Amino-4-methylamino-quinazolin-7-yl}-phenyl}-methanol trifluoroacetic acid sal,
7-(5-Isopropyl-2-methoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine trifiuoroacetic acid
sali,

7-(3-Isopropyl-phenyl)-N4-methyl-guinazoline-2,4-diamine triflucroacetic acid salt,
7-(3,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diarine trifluoroacetic acid salt,
7-(2-Chloro-phenyl}-N4-methyl-quinazoline-2,4-diamine triflucroacetic acid salt,
7-(2,5-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacestic acid salt,
7-Biphenyl-3-yl-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2,3-Dichloro-phenyl)-N4-methyi-quinazoline-2,4-diamine trifluoroacetic acid sal,
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 triflucroacetic acid salt,
N4-Methyl-7-(3-methylsulfanyl-phenyl)-quinazoline-2,4-diamine trifluoroacetic acid salt,
N4-Methyl-7-(4-methylsulfanyl-phenyl)-quinazoline-2,4-diamine trifiucroacetic acid salt,
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2-[Amino-7-(2-ethylsulfanyl-phenyl)-quinazolin-4-ylami no] ethanol,
N4-Methyl-7-(2-phenoxy-phenyl)-quinazoline-2,4-diamine,

WQARMHins-7-(2, 6-dimethyl-ph enyl)-quinazolin-4-ylami no]-eftanpP2005/011682

2-[2-Amino-7-(2, 6-dichloro-phenyl)-quintbtin-4-ylamino]-ethanol, 10

FALAMU0OE Wﬁ%@ﬂ%@dhﬂéﬁ&ﬁﬁ@lﬁlﬁd{mﬁ}r&&bmeﬂc acid salt,
2 2- Amlno 7-o-tolyl-quinazoli éﬂj&/l“ h:go 8eth

@I‘ﬁd&‘fff %WP’JMEYP& ﬁﬂn inﬂ&oroaoetlc acid salt,
&-(2 (%me&@qﬁ@é}ﬂnQﬁmamhmmmaanﬁ) pr@mﬁ.ac@iamlde trifluoroacetic acid salf,

? oroace ic aggﬁ @g@% r@q‘ﬂzﬁ’é&@ﬁ?@"?gzbghﬁlmw&@ethanol

7@ Thimeipiisyadndmit-mehberneeing 24t Miforoacetic acid

sab-(Z-feinBichierayrhempoidansthy-giinaaofine:2idadimmiiveamide trifluoroacetic
trlfjélor%J acetic acid salt,

ichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic

adr@gmym@am(hnh@nvtxzdﬂrm%wﬁféﬂ@ﬂom%@ﬁ -daiiiag diifluoroacetic acid salt,
EKWI‘B@ -RIAADObhenyl)-N4-methyl-quinazoline-2,4-diamine,
Methyl-7-(2- me sulfa 5&%@' n_?]/&l mazohgl? -2,4-diamine, 20
% @p"‘}‘{BW %—WF\IX ﬂﬂlﬂw 5 b 'HEMINE trifluoroacetic acid
gale- I\Re(ﬁaaEmntﬁmd,tlrphaﬂylam4ﬂne¢fwha!mmﬂuyﬁ%éﬁ@l@éﬁyde

)
s @%ﬁ?ﬁ%@ﬁfﬁﬁﬁ%ﬁ‘%ﬁk’ﬁ%ﬁﬁ““’%ﬁ?ﬁii’c’iﬁﬁ?%%%m”If

B o BT AIRP R ZBIP Ty BRBB Gh T o1 i sal

1-(2-MaienaafinghRhenyyE-guethybiquihgizotime]g b piEnsms rifluoroacetic acid
7 -Methanesu Ifonyl-phenyl)-N4-methyl-quinazoli ne-2,4-diamine,

242-Ami no-7- -(2-methylsulfanyl-phenyl)-quinazolin-4-ylamino]-ethanol,

2-[2-Ammmﬁ(ezmﬁ§tw§ﬁ%@mdmrwﬁmma%m&ﬂmm@]ﬂﬁﬁ@@]=ethano|

% Mheo@- znfym@mt awmzmaww W@éﬁ%ﬁmﬂéam idine, 30
2 Amlno 4-methylam in Z) P 3 % a hesullfonamld
ﬁﬁ@ﬂ@r&%ﬁ%ﬁ@?ﬁvﬁ%?@ﬁ? Lﬁ'ﬁ yﬁlﬂﬂ%g 8||né(>{ tamine.

HQ-Emanasmmmmphmwfm@h@eqummammedamm&r@imoi

G ARRAMRIRGRAIRC e osRen ity Betsinazoline-2.4-

mine,

Ntobrare-dymeltisraigeamirps i Mipiplimebrness iearmite
trflgrageatimnyb@eeysaN4A-methyl-quinazoline-2,4-diamine,
7-(2-Ethanesuh‘onyl—ghenyl)-Nénmethyl-quinazoiine—2,4—d§amine,
7-[2—(4—Benzyi-piperazin-1-y!)~6-ﬂuoro-phenyl]—N4—methyi~quinazoline-2,4—diamine,
7-(2-Fluoro-6-pyrrolidin-1 -yl-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic
acid salt,

N4-Methyl-7-(2-pyrrolidin-1 -yl-8-triflucromethyl-phenyl)-quinazoline-2,4-diamine,
N4—methyl-7-(2—methylsuifanyl~8—triﬂuoromethyi-—pheny!)-«quinazoiine~2,4~diamine,
[2-(2~amino—4-methylamino-quinazolin—7~yi)—3~methyl—phenyl]wmethanol,
7«(2-Ethyisu!fanyi-G—triﬂuoromethy]-pheny])-N4—methyl-quinazo!lne~2,4—diamine,
7-(2-ChIoro—6-methyl~phenyl)-N4-methy[—quinazo!ine«Q,4—diamine,
7«(2,6—Dichloro~phenyi)-N4-methyi~qdinazoiine—2,4~diamine trifluoroacetic acid sali,
7-(3,5-difluoro-2-pytrolidin-1 -yl-phenyl)-N4-methyl-quinazoline-2 4-diamine,
7—[2~(2~methoxy—ethoxy)—phenyi]uN4-me’zhyl~quinazoline—2,4-diamine,
N4-methyl~7—[2-(2,2,6,6~tetramethy!-piperidin~4-yloxy)~phenyl}-quinazoiine-2,4~diamine
triftuoroacetic acid salt,

N4-Methyl-7-(2,4,6-triflucro-phenyl)-quinazoline-2,4-diamine trifluoroacetic acid satt,
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N4-Methyl-7-(2-pyrrolidin-1-yl-6-trifluoromethyl-phenyl)-quinazoline-2,4-dia

mine, N4-methyl-7-(2-methylsulfanyl-6-trifluoromethyl-phenyl)-q ui
woanodinag-diamine, WO 2006/050843 PCT/EP2005/011682C1/262005/011682

[2-(2-am ino-4-methylamino-qu inazokihZB-yl)-3-methyl-phenyl]-methanol,

N e %nglf»l{gﬁrlg st IHAARO B R B PN -quethybine R climeidettdlacroacetic
or

mine 0-6-methyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
aﬁ(izséﬂchhloro -phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic
AptERie2,3,5,6-tetrakis-(2- -methoxy-ethoxy)- phenyl} -N4-methyl-quinazoline-2,4-

-4- met uinazolin-7-yl)-3-methyl-benzamide,
Cgaé’%emrqg AFe %%%n%%gumazolm 7-y m N- trm th Ibfgzaml
T2Hpehlorne-A2rmaingar el THB%BY%MM%’%;h %?’Hm%%ﬂ SEhs e
@{Q@m&ﬂ%é ; gﬂmth l@mwﬁmmowwﬁ@mmwwwﬂﬂ@?ﬁ%hﬁhude

ethoxy-6-trjiflyoromet e iamine
Ar{fTRIRIAR f@%f RO SR aa%f %n%#@l % ﬁ%%l%nﬂ%%@ﬁ?nazolm 7-yI)-N,
m(_mybmhyawn@mwolln-?-yl) -3,N,N-trimethyl-benzamide, _
% %@M%ejn gfhm@aummzw jig; R-yirpteyitleataanoee,

- 2- mino-4-methylamino

RGO SR AD ST 2 e BTl
N(mmhytahdatﬁwwbﬂmyﬂmaeemﬁ qusnazoilne-z 4-diamine,
PR B BT Slehamalspbare

Tﬂ@m&ﬁtmﬂ@mg%ﬁw %I ISHWT[B}%%V -diamine Ei)nﬂéjoroacet[c
dcl@ k) uoromethoxy phenyl) -N4-methyl-quinazoline-2,4-diamine,

n(‘gmtag% et%n CAAAUREN el ARiRg e tdacetio

ethylamino-q uinazoli
Beithpi- trlfluoromethyl phenoxy] -ethanol, 20

26 d%mb“@ r%é%ﬁmﬁ@mr%@mmNyﬂ}thbmsdlmm@&iybbaamsiﬁfon
2-(2-amino-4-methylamino- oI n -7- )ﬁﬁ%%ﬂ@esulfonamlde
3- @'@W&M@M?@%?y%u%a@?ﬁ gyﬁ uoromethyl-phenoxy]-p
pageakddiaimethylamino-quinazolin-7- yii- phenyl J-ethanol,

@ﬁ%ﬁh@’éﬁ%ﬁg&ﬁl@éﬂw%@%myl -phpavBiNG-sneuieinazol

ﬁd%%@ﬁ?@%ﬁ@@gﬁhﬁﬂg lHO?OWWhQQﬁ@% hd-met ia\é gfinazoline-2, 4-diamine,

H;@l alfvb 2 Reaminp A (melbyiauathayipkelin R Ishensaeingd dediamine
[6 -fluorp-2- (1% hydroxy-ethoxy)-phenyl]-N4-methyl-quinazoline

IHRIRARRHE, 2
2-(2-amino-4-methylamino- -quinazolin-7-yl)-3,N-dimethyl-N- propyl-benzamide,
2—[2n(2—ammo—4~methyiamrno—qumazolm-? yl)-3-trifluoromethyl-phenylamino]- ~ethanol,
{2~(2~amino—4-methylamino—quinazoiin—?~y!)-phenyi]—phenyiumethanone,
N-[2—(2—Amino-4-methylamino~quinazolin—?-yi)-phenyl]uacetamide,
7-(2—diﬁuoromethoxy-pheny})-N4—methyl-quinazo!ine~2,4—diamine,
[2-(2-amino-4~methyiamino»quinazolin-?-yl)-B-methyl»pheny!}upiperidinJ -yi-methanone,
2—[2-(2-amino—4~methylamino-quinazolin—?—y!)—S-—triﬂuoromethyt-phenoxy]—ethanol,
2—(2—aAmino—4-methy§amino-quinazolinnT-yE)-N,N—dimethyi—benzenesulfonamide,
2—(2~amino~4~methylamino-qainazolin-?-yl)-benzenesuh‘onamide,
3-[2-(2-Amino-4-methylamino- -quinazolin-7-yi)-3- triﬂuoromethyl~phenoxy]»propan@~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-z, 4-diamine,
2-(2-Amino-4-methylamino- -quinazolin-7-yl)-benzenesuifonamide,
N—methyl~2~(2—arr§ino-4—methylamino—quinazo!in—?-yl)-benzenesulfcnamide,
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7-[2-(2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-6-fluoro-phenyl]-N4-methyl-
guinazoline-2,4- diamine hydrochloride salt,

w34@¢AamIino-4-methylamino-quinazolin-7-yl)-3-fluoro-phenowdprrperssi 1652

,2-diol, 30 2-(N4-methyl-2,4-diamino-quifZolin-7-yl)-benzamide,
Z-(B-rusiocd eimdayinagyipazalin-yhbenzgicracielimetbyl-eslieine,

-(2-flugro-6-triflupramethyl-ph enyl)-:N4-methyl-quinazoline-2 4-diamine,
T e BN e R DS e ezoine-2 o
wingiredstioctide8B35
Nétﬂﬂ@@l@&lnzg@ﬁ?ﬂw%ﬁm@:m%mﬂwp@zﬂlmszgkéﬁaﬁwiﬁ:%paneq 2-diol,

i oacetic acid salt, . , .

R R AT oS HR: 7 S R A5 RR e a8 ety
@serAnde-AfBihydroxy-ethylamino)-quinazolin-7-yl}-3,N,N-trimethyi-benzamide
ReTdsteansibysultany!-6-trifluoromethyl-phenyl)-quinazolin-4-ylamino]-eth
anol, - 127 - ’ " _ ' _
S harivne- 6-BrelipetiRaivaina pHePR AR datearansinepetyraamide
krifl:$26 Bt methsdgulfanyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,

7 YA R S e L e N M R s

lathimethihe thdipsniamaiearrlty -y dgitadmidialts thereof. 5 29. A
praeassfordhespipnaniation pheemPrydsAs6RIHiNg i ary &fisfaims 1 -

isi t f formula (11) R1JR2 N H2N N B
(TR S e R P S Bt
rig.6fairisiaroreli abpBoypdliduwtytardingatinar 4tidains tfil@Boacetic acid

when manufactured by a process 15 according to claim 29. 31.
Pharmaceutical compositions c%ngfrising a compound according to any of

B4omey-2damehibiachrivayubeepiand tfaginm Hitiaapariifiacid satt,
322GenmpegnasiagaoidmngunanyinioaibenkihiSmizsseasthenapeatier,

Qﬁﬁlyﬁmino-4-methylamino-quinazoiin-7—yf)-3—methyi~benzoic acid,
[4-(2-amino-4-methylamino-quinazolin-7-yl)-2-pyrrolidin-1-yl-phenyi]-methanol
trifluoroacetic acid sait,
7-(3,5-difiuoro-2-ethoxy-phenyl}-N4-methyl-quinazoline-2,4-diamine,
2-[2-Amino-7-(2-methylsulfanyl-6-trifluoromethyl-phenyl)-quinazolin-4-ylaminol-ethanol,
2-[2-Amino-7-(2,6-bis-methylsulfanyl-phenyl}-quinazolin-4-ylaminol-ethanol,
7-(2,6-Bis-methylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-diamine, and
7-(2-Methanesulfonyl-6-triflucromethyl-phenyl}-N-4-methyl-quinazoline-2,4-diamine,
and the pharmaceutically acceptable salts thereof.

28. Compounds according to any of claims 1 - 27 selected from the group consisting of
7-(2,5-dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine, '
N-4Methyl-7-(2-triflucromethyl-phenyl)-quinazoline-2,4-diamine,
N4-methyl-7-o-tolyl-guinazoline-2 4-diamine,
7-(2,68-Dimethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7(2,6-Dimethyl-phenyl)-N4,N4-dimethyl-quinazoline-2,4-diamine,
7-(2,8-Dimethyl-phenyl)-N4-ethyi-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2,6-Dimethyl-phenyl)-N4-propyi-quinazoline-2,4-diamine trifluoroacetic acid salt,
7-(2-Ethyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2,8-Dimethoxy-phenyl}-N4-methyl-quinazoline-2,4-dlamine,
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substances. 20 33. Compounds according to any of claims 1 - 28 for_use
as therapeutic active substances for the treatment and/or prophylaxis of

Waigedidgsthich are modulated by PTP- 1 B inhibitors. 34. The?GI&ESR005/011682

compounds according to any of claims 1 188%or the preparation of

nediSaRidrrecreh awidapetiit-avarrefrephytdinin@atment of type 1
Wmaw@m%%ﬂ)mﬂéx@aasﬁ@&m@@m impaired glucose

t9'—?§3g88fo'gr3nﬁ pgenyTﬂj Irr]nes‘iﬁ{rl g{}fﬁzzofz()b%s'%samme
7-{2-bromo-phenyl)-N4-methyl-quinazoiine-2,4-diamine,
7-(2'-Bromo-biphenyl-2-yl)-4-methyl-quinazoline-2,4-diamine,
2-[Amino-7-(2-ethylsulfanyl-phenyt)-quinazolin-4-ylamino]ethanol,
N4-Methyl-7-(2-phenoxy-phenyi}-quinazoline-2,4-diamine,
2-[2-Amino-7-(2,6-dimethyl-phenyl)-quinazolin-4-ylamino]-ethanol,

© 2-2-Amino-7-(2,6-dichloro-phenyl)-quinazolin-4-ylamino]-ethanol,

2-[2-Amino-7-(2-fluoro-phenyl)-quinazolin-4-ylamino]-ethanol,
2-(2-Amino-7-o-tolyl-quinazolin-4-ylamino)-ethanol,
7-{2-Fluoro-6-methoxy-phenyl)-N4-methyl-quinazoline,4-diamine,
2-(2-Amino-7-0-tolyl-guinazolin-4-ylamino)-propan-1-ol,
{3»(2~Amino—4—methyfamino-quinézoiin~7—yl)—phenyl]-methanol trifiuoroacetic acid salt,
7-(2-Chioro-phenyl)-N4-methyl-quinazoline-2,4-diamine triflucroacstic acid salt,
7-(2,5-Dichioro-phenyl)-N4-methyl-quinazoline-2,4-diamine trifluoroacetic acid saft,
7-(2,3-Dichloro-phenyl)-N4-methyl-quinazoline-2,4-diamine triflucroacetic 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 sait,
2-(2-amino-4-methylamino-quinazolin-7-yl)-benzaldehyde,
7-(3,5-Dimethyl-isoxazol-4-yl)-N4-methyl-guinazoline-2,4-diamine,
7-(4-Fluoro-2-methyl-phenyf)-N4-methyl-quinazoline-2,4-diamine,
2-(2-Amino-4-methylamino-quinazolin-7-y})-benzonitrile,
7-(2-Methanesulfinyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2-Methanesulfonyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
2-[2-Amino-7-(2-methylsulfanyl-phenyl}-quinazolin-4-ylaminol-ethanol,
2-[2-Amino-7-(2-methanesulfonyl-phenyl)-quinazolin-4-ylamino]-ethanol,
2-{2-Amino-4-methylamino-quinazolin-7-yl)-N-hydroxy-benzamidine,
N-{2-(2~Amino—4-methytamino~quinazoﬁn—7—yi)~phenyt]—methanesu!fonamide,
7-(2-Ethylsulfanyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2-Ethanesulfonyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-[2-(4-Benzyl-piperazin-1 -y)-6-fluoro-phenyl]-N4-methyl-quinazoline-2,4-diamine,
7-(2-Fiuoro-8-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~me‘{hylsulfanyl«B—triﬂuoromethyl~phenyi)~quinazoiine~2,4~diamine,



10

20

25

30

35

WO 2006/050843 PCT/EP2003/011682

-126 -
[2-(2-amino-4-methylamino-quinazolin-7-y1)-3-methyl-phenyl}-methancl,
7-(2-Ethylsulfanyi-6-trifluoromethyl-phenyl)-N4-methyl-quinazoline-2,4-diarnine,
7-(2-Chloro-6-methyl-phenyl)-N4-methyl-quinazoline-2,4-diamine,
7-(2,6-Dichioro—phényf)-N4-methy[—quinazoline-z,4~diamine triflucroacetic acid salt,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzamide,
2-(2-amino-4-methylamino-guinazolin-7-yl}-3,N,N-trimethyl-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl}-3,N-dimethyl-benzamide,
2-(2-amino-4-methylamino-quinazolin-7-yl)-N-ethyl-3-methyl-benzamide,
7-(2-ethoxy-8-triflucromethyl-phenyl}-N4-methyl-quinazoline-2,4-diamine triflucroacetic
acid salt,
2-(2-Amino~4-methylamino-quinazoiin—?-yl.);N,N~diethyi-3-me‘thyf—benzamide,
1-[2-(2-Amino-4-methylamino-quinazolin-7-yl}-phenyl}-ethanone,
2-[2-(2-Amino-4-methylamino-gquinazolin-7-yl)-phenyi]-ethanol,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3,N-dimethyl-N-propyl-benzamide,
2-[2-(2-amino-4-methylamino-quinazolin-7-y)-3-trifluoromethyl-phenylamino}-ethanol,
[2-(2-amino-4-methylamino-quinazolin-7-yl)-phenyl]-phenyl-methanone,
7-(2-difluoromethoxy-phenyl)-N4-methyl-quinazoline-2,4-diamine,
[2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-phenyl]-piperidin-1-yi-methanone,
2-[2-(2-amino-4-methylamino-quinazolin-7-yi)-3-trifluoromethyl-phenoxyl-ethanol,
2-(2-aAmino-4-methylamino-quinazofin-7-yl)-N,N-dimethyl-benzenesuliocnamide,
2-(2-amino-4-methylamino-quinazolin-7-yl}-benzenesulionamide,
3-[2-(2-Amino-4-methylamino-guinazolin-7-yl)-3-trifluoromethyl-phenoxy]-propane-1,2-diol,
7-[2-(2-Methoxy-ethoxy)-6-trifiuoromethyl-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-yt}-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-flucro-phenyi]-N4-methyl-quinazoline-2,4-
diamine hydrochloride sali,
3-[2-(2-amino-4-methylamino-quinazolin-7-yi)-3-fluoro-phenoxy]-propane-1,2-diol,
2-(N4-methy!-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,

N4nmethyt-7-(2—me€hylw6~nitro-phenyi)~quinazo[ine-2,4-déamine frifluoroacstic acid salt,
2-(2-amino-4-methylamino-quinazolin-7-yl)-3-methyl-benzoic acid methyl ester,
2-12-Amino-7-(2-methylsuifanyl-6-triflucromethyl-phenyl-quinazolin-4-ylamino]-ethanol,
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2-[2-Amino-7-(2,6-bis-methyisulfanyi-phenyl)-guinazolin-4-ylamino}-ethanol,
7-(2,8-Bis-methylsulfanyl-phenyi}-N4-methyl-qguinazoline-2,4-diamine, and
7-(2-Methanesulfonyi-6-trifiucromethyi-phenyl}-N-4-methyi-guinazoline-2 4-diamine,

and the pharmaceutically acceptable salts thersof.

29. A process for the preparation of compounds according fo any of clairms 1 - 28,

comprising reaciing a compound of formula (1)

R R2
‘\N/

N/\D\
P
H2N N Br

with a cornpound (HO}.B-X,
wherein R, R? and X are as defined in any of claims 1 - 28.

30. Compounds according 1o any of claims 1 - 28, when manufacturad by a process
according to claim 28,

31. F’harmaceuticai composiiions comprising a compound according to any of claims 1 -
28 and a pharmmaceutically acceptable carrier and/or adjuvant.

32, Compounds according to any of claims 1 - 28 for use as therapsutic 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 modulaied by
PTP-1B inhibitors,

34, The use of compounds according to any of claims 1 - 28 for the preparation of
medicamsnts for the therapeutic and/or prophyiactic treatment of fyps 1 diabstes, fype 2
diabetes, diabetes related diseases, impaired giucose tolerance, impaired insulin

sensiiivity or obesity.



