WO 2009/ 103652 PCT/ EP2009/ 051613 -1 MODULATORS FOR
AMYLO D BETA The invention relates to a conpound of
woorombms2 HYL RNII I R3 X -YA Rl wWerermwossiel3

is hydrogen, |ower alkyl or |ower alkyl substituted by
hydroxy; 5 R2 is hydrogen, -lewer al koxy, |ower alkyl,
cyan or hal ogen; R3 is |ower alkyl, |ower alkenyl,
| ower al kyl substituted by fluoro, (CH2)20-Iower
al kyl, (CH2)2NR82, or is 4H benzo[ 1, 4] oxazi n- 3- one,
cycl oal kyl optionally substituted by 10 hydroxy, or
i s heterocycl oal kyl, which heterocycl oal kyl is
optionally su ' r - | ower
al kyl, or is ?@ﬁ@%g?%ﬂ}g¥§ﬁQ§?A&é¥%ﬁiqgéﬁ%%‘six
menbered heteroaryl group which rings are optionally
substituted by one or nore. R for any definition of L,
bhe ventiony rslsess to pyrarpynd ofdppd? | ower al kyl ,
OC(O -lower alkyl or C(ONHg for L lI)_ei ng a bond, or
15 is | ower al koxR\hyedrQxy~: r al kyl,
(O -1 ower al kyl or NH2 {|or bei ng - CR6R7-, or
is CH2-C(O O | owner X or K—beivhg NR8, or is | ower
al koxy, hydroxy oNR82 for L being C(Q; 20 R is
hal ogen, |ower al kgl, |ower al koxy, cyan, |ower alkyl
substituted by fluoro, |ower al koxy substituted by

wherefd uoro, SF5, or is a five-nenbered heteroaryl group,

, Which may be optionally substituted by |ower alkyl;

R™ aps hydrogeh, lgwer sfspins deveridled subyt futedbybydrexysi s
pyridinyl; 25 Zis CHor N, WO 2009/103652
PCT/ EP2009/ 051613 -2 X-Y is N-CR4=CR5, CH CR4=N,

R*  Clib IGR4eER5 loover hiikiikly, lawdr alklr ejano R4 haloder®5 may f or m

R’ is lower alkyl, lower alkenyl, lower alkyl substituted by fluoro, (CH;),O-lower alkyl,
(CH,),NR,, or is 4H-benzo[1,4]Joxazin-3-one, cycloalkyl optionally substituted by
hydroxy, or is heterocycloalkyl, which heterocycloalkyl is optionally substituted by
hydroxy or S(O),-lower alkyl, or is (CH;)o,1 -aryl or is a five-or six membered heteroaryl
group which rings are optionally substituted by one or more R’ for any definition of L, or
is halogen, hydroxy, -C(O)O-lower alkyl, OC(O)-lower alkyl or C(O)NH, for L being a
bond, or
is lower alkoxy, hydroxy, -C(O)O-lower alkyl, OC(O)-lower alkyl or C(O)NH, for L
being -CR°R’-, or
is CH,-C(0)O-lower alkyl for L being NR®, or
is lower alkoxy, hydroxy or NR®, for L being C(O);

R’ is halogen, lower alkyl, lower alkoxy, cyano, lower alkyl substituted by fluoro, lower
alkoxy substituted by fluoro, SFs, or is a five-membered heteroaryl group, which may be

optionally substituted by lower alkyl;

Ar is a five- membered heteroaryl group or is pyridinyl;
is CH or N;

N
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together with the correspondi ng carbon atons to which
they are attached an additional ring with -(CH2) 3, 4,
w@r@mbIoh2 t he proviso that if X-Y is CH CRA=CRBCDEP2009/051613
CH CR4=N, then Zis N, 5 R4, R5 are independently
from each other hydrogen, haPRogen, |ower alkyl, |ower
al koxy, C(O O Ilower alkyl, |ower alkyl substituted by
X-Y OBQ\I-Q]R4ﬁORé RIS NS €IHBCREECRT @ﬂ’TNfNHOaTrQl thﬂ@ﬁdﬂﬁ)a)ﬁd R’ may form

an _or ¢ cIoaIkyI or are cyan, phen benz

qgéth@f ngk herkotsaRsd NgeteEhapA QS tng@@% R aéffmat}fa}ch@%ara@@ltlonal
0 I bstiqt F— _
&%%W‘ o PHEa e o TR i - GRE @R For ccr™,

ofittn@nalN;y substituted by |ower al kyl and hydroxy',
and with the proviso that R4 can al so be hydroxy or
NR82; L is a bond, -CR6R7-, -0-, -NR8- or -C(O-; 15
R* RSR@fe uEa?epaﬁ&enup %P@éh‘éﬁ ra,mey hﬁzdlr‘é}@%r? fhﬁiag@ﬁ h@\fzemgﬂolg%r alkoxy, C(O)O-
| ower al kyl, ” cycl oal R6 and
t byer Ayl upwer atllhsé subﬂtmand 1/ om ommm grhupsrﬁ@y:c@dérom fluoro , hydroxy,

tt ached 6- | k
4P 08 Sy oo SR cSton PhaaSh Pt o P B Fistai ifigbsrs heteroary!
E’rdu § WhieH QE8Mr&bpticeBy s@skiMlted BPo ortror@ R’, or are cycloalkyl or
armaceutically active acid addition salt thereof. It

hb@e@émioalbﬂnwhtcha@fe enfnpile é@ﬁtlt%%wgrv@é allsyl angrhydraxyi, and with
af fp'}ﬂ]%]lgﬂo 202{&%'150% 8{0@(;0*%‘?\5 and thus, they may be

use Feat men prevéntlon of a di sease
aSSOCIated with the dep03|t|on of (3-anyloid in the
br ai n, articular Al zheimer's di sease, and ot her

L dﬁ@é&@és Bir. 23- aNReeteabf @l > anyl oi d angi opat hy,

hereditary cerebral henorrhage w th anyl oi dosi s,
Dutch type (HCHWA-D), nulti-infarct denentia,
R®, R'dewemtepandenty lfiost ¢ach ottred hipirapers Yovderctieyl, o@dck)lahqyimﬂmlsyl or R® and R’

e Grtoiethd it araB Ay [ R S e AT hE R o st giphky! group.

tBR1 WRRAR! frbPifo Biat RMVAOIIG bhyRIKdHAGabWE dkoRk aques and
intracel lular neurofibrillary tangles in thé brain.

The anyl oi d pl aques are mainly conposed of 30 anyl oid
s peptides 3 peptijdes) which originate fromthe
R QWH?EBléﬁﬁ%é£3$§gr Protein (APP) by a series of
or to aomﬁhﬁmeutwan Y a0e a8difips salS@uRbal forns of APP have
been identified of which the nopst abundant are

prot ei ns of 695, 751 and 770 am no acids |length. They

g@%&%@%@%@% ip?%lﬂ?fecn a p%ﬁlg(g{fgﬁg’%ﬁﬁ? érareenr{lo dullators for amyloid

beta aﬁcpﬂius i thely mdhée Aéeafula‘epthedmtrﬂm otl preiveiebnfofandidche @aaated with the
domai n of the APP. A(3 peptldes are produced from APP
depositiop @i §rrneeidda fisditingIn RegtquiH Adrhginer pAiveasss gpdjather diseases such

s SRR O o, RO ST BF AR S Do

(HCHWA-D), multi-infarct dementia, dementia pugilistica and Down syndrome.

Alzheimer’s disease (AD) is the most common cause of dementia in later life.
Pathologically, AD is characterized by the deposition of amyloid in extracellular plaques and
intracellular neurofibrillary tangles in the brain. The amyloid plaques are mainly composed of
amyloid peptides (AP peptides) which originate from the f-Amyloid Precursor Protein (APP) by
a series of proteolytic cleavage steps. Several forms of APP have been identified of which the

most abundant are proteins of 695, 751 and 770 amino acids length. They all arise from a single
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5 just outside of the trans-nmenbrane domain (TM to
produce a C-term nal fragnent of APP containing the
warvaedsryt opl asmati c domain (CTF(3). CTF(3 iRBCT/ER2009/051613

substrate for y-secretase which cleaves at severa
adj acent positions within thé-TMto produce the A(3
peptides and the cytoplasmc fragnent. Various

gene tRfoRER alfftrértiaC bRRWRY F8e %?Cbe@h@@ Y dyriveddFozh 8eeahRhiain of the
in A(3 peptides of different chain Iength, e.g.

APP. A(338 A1340 and A1342. The latter one is regarded to

R0 TepliR T BRABRNES e, ARt BEPe AR dPER G Pocconeie

enzymbl €erhdd PEGhE}-R8Gcthst. B-S ¥R £Rlc1ASRANkYh tRY &It?a%@lﬁ;lar-rc{b%nam of APP
y- secretase is a proteolytic activity consisting of

just ogsdepfthe plraods gicnrarictdnewaCEM wnpodudei 0tt-térsinal fragment of APP

contaiiglglgéﬁ%){l‘]g{t und rﬁli?lé cl)(‘g orpﬁp?@iﬁ@j \(;II'III]:% lgﬂ@e*gn}al el ot y?sregretase
which' ?&R]@;&Sﬁ%%veq ¥]¥L gnlqtg}&)\gltﬁgs Lk tﬁﬁh\d},& @?@%tt}{é AP peptides and the

pr ot eases ewthint

cytoplSMﬁﬁ‘ztﬂ'a’gh%ﬁt aradlo\a@pfdtboaﬁ& diheags| MaBate@BY yis6@t@se result in AR
menbrane proteins. Qther essential conponents of

peptidgs gé@ffeteaseham&ﬁngfél Bi2cAB3%.iABWrrd Afl{E. pholhttet encoif regaeded to be
and roven str
the mB Bt PREyC P i PR e N o SR B lomm acuigonie
aggreg@&ept or famly, however, y-secretase has | oose
substrate specificity and may cl eave further nmenbrane
piTbe Bisaerctang ladypidaltaspaxB peaiershlot ishy-scGetash ds a proteolytic activity

consisfipg LR AR DR 55 skist CRBS T § e PTG MehSlntoowever. the
presertiinsGRE 8dsk &t idTRaMPondntLof thid Qb@\tlt}oa[hd%a}t RErREM &R grBup of atypical
genes and by | ow nol ecul ar - i ght inhibitor

aspartglgrrpisased svhic ¢leaveaviton dleria\/ltqf thayesubptyates andhylyel eghemselves

polyto&l?ctr m@gDP%m% Qﬁ)s%lgéj o(arth?r eése&ll l %%13300%61%& 8£y ls?]c(g%é %m%%lé? nicastrin and

the pr@(ﬁic?s‘-‘c;ﬂtﬂeealﬁﬁ %hnB ‘f)teﬁﬂtgenéé1 PRIch QUSst@fes YorSREIRL AR %ré"ﬂh% IAPP and the
be useful for the prevention and treatnent of AD.

proten@mof&thd& Blortrewptardaiailpfhowesert, rBntretase lhdﬁéowmdubsmtatmspeoﬂﬁcny and

Lg ecr et se activity ich resu ts 'n a sel ective
may ¢ hn@FlﬁWQPﬂP§@§uEF i 2 Qicy result in

B85S S SR g SHEL R s i s

been shOWn bagghs}embﬁ@ meausi.pl alsjuttorf effth@piesenili@pehebend by leessnolecular-
[ ot oxi C. u§Ig'po unds which show this eff
&

weighh (ItREy FRIMRRUWIER raRcsscrdine P the 4 @&é’Pegﬁef%iﬁﬁAD the production

r
and dél}gplgﬁé gf Rﬁq?lbhgeﬁgéﬂl?%fa%%n%ﬁhga se%? Es @guw(t gg%ctf%ddnd potent
inhibitd#Loh6ecretdyy Svill b @serarpe uirdsc@ntibh bed ireasehti STADM | | be
useful for the treatnent or prevention of a disease

adsadicarbde modhof tieatwerias thei mﬂt@&tw@sﬁé}mﬁ prictictase actiety which

result pped ElsstoRGat STt oy AL Bloduttichh  Hs HA e g8 8 e ingtrepe of
shorefRCEIERARN. AN Qi sk A8 0B WRRHSHNL R EELRERLy o

rrhagé wt dosi's, Dutch-t
aggregatibh iand pfague forohatienm tahé hete rfess tncarojpaxds. |Gcﬁlﬁp0ﬁnadsawﬁlch [Showa this effect
syndr one.

on modulating y-secretase activity include certain non-steroidal anti-inflammatory drugs
(NSAIDs) and related analogues (Weggen et al. Nature, 414 (2001) 212-16).
Thus, the compounds of this invention will be useful for the treatment or prevention of a

disease associated with the deposition of B-amyloid in the brain, in particular Alzheimer’s
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Nurmer ous docunents describe the current know edge on
y-secretase nodul ation, for 5 exanple the follow ng
w@obitemsi ons: Morihara et al, J. Neurochem , BGI/EROR)51613

1009-12 Jantzen et al, J.Neuroscience, 22 (2002)
226-54 Takahashi et al, J. -Biol. Chem, 278 (2003)
18644-70 Beher et al, J. Biol. Chem 279 (2004)

discasé, ?a411;l90t116r diabdsamuciets @érebrhxlaimly‘leldl‘&hglopﬂ,ﬂiy,( Z0EH)aryl O68brel hemorrhage
Kukar et al, Nature Med. 005) 5-50 Perretto_et

with ag}ylmgomwg}ltcldy@ﬁ'\(Hle éd@)s éty@sfa@@der@tg}akgergentlgmugﬁlstlca and

em 281 (2006) 31279 89 Stock et al, Bioorg.

Downﬁ/g‘gm g;m Lett. 16 (2006) 2219-2223 15 Narlawar et
aNumerouvedbcuftaenn dedbrifc2 6 yurvdmB Sendvictige drolydsomttage modulation, for
definitions for conpounds of fornula | are used: As

example gy fplewing pubheatioBy:m " | ower al kyl " denotes a

S Rioffhdtaed bt b rﬁé&?&hen?rz%?gz@ﬁﬁ Rffpcpai n - group

contarning’froml to 7 ¢ n atons, for exanple,

mitnitaehn et el ﬂlyxleurqsmemd 22 (2008) P54 n- 20 butyl,
: ut Pr ef d
aFP(lﬁth%ﬂPG 2{%%1 5&' g)%\n(?(;b%itlgg% Jéd;r bonr ea? E):rg. As

UB@H’erQ@ﬁle!IrBloI '@%eineW@ (%0e) 98i1kylg’ denotes a saturated
carbon ring system containing from3 to 6 carbon

al-ost af Natte&qul ¢0 AP p ey | , cycl obutyl,

n used her ei n, the term
%Blﬁ%‘p? é%x %6?@% aﬁﬁﬁg wherein the al kyl
I P&rr&téPet iab JaMed2@héiiﬁf48r(QUOS3tB’N)§ 28nd which is attached
via an oxygen atom used herein, the term"I| ower

alClagke bl B!Qlt@@?%y?gﬁélz%@ﬁiz&ﬁ%t es an al kyl group
a§tocﬁ% lnE% g%%%&* Cﬂgl%r 2[)8@ ?nﬁzlgydrogen at om
ere

I S replate erm "hal ogen”
dNﬁﬂh\eﬁr atlal, or M, Chdh@ll4l9€(20(06)l1768849e and bromi ne. As
used herein, the term "Il ower al kyl substituted by
fluoro” denotes an al kyl group as 30 defined above,

The fi %ﬁ%@ef?ﬁtl&gi}‘g{m &ﬂﬁ)&,ﬁégé%ﬁﬂuﬁﬁ%ﬁz@dr epl aced by

CAR @meln Gh2 me@m&mﬁéﬁ@%ﬁmmﬁﬁﬁwﬁbmnmed chain
h k h h " f
Broup B G Tngr BT B VB T8 T8t Gy g B oPS . sopropyl. -
butyl, :B0ERI NHNGL, AbulyE ARt the WRe MBLRERALATE srovBl eet@%lﬂs am 1 bg carbon

group consisting of N, 0 or S, for éxanple
atoms2009/ 103652 PCT/ EP2009/ 051613 -5 oxazol -5-yl,

[ %& %Segd} l%elrr%: gz ge tefn%// Icyc E%‘*ﬁt”ﬁgﬁr%g g galltuliaﬁe%/ c‘zasl?onguggl system, containing
from 3 i @z@boratyhs, fou e;agrfnpae Woloﬁrbpﬁpéﬁlb‘tﬁtw cycmseaz,pbr dGrlohexyl.
pyrazol - 3-yl, pyrazol - ){k 4] -

As used herein, the term "lower alkoxy denotes a group wherein the alkyl residue is as
defined above and which is attached via an oxygen atom.

As used herein, the term "lower alkyl substituted by halogen" denotes an alkyl group as
defined above, wherein at least one hydrogen atom is replaced by halogen, wherein the term
“halogen” denotes chlorine, iodine, fluorine and bromine.

As used herein, the term "lower alkyl substituted by fluoro" denotes an alkyl group as
defined above, wherein at least one hydrogen atom is replaced by fluoro, for example CF;, CHF,
CHZF, CHQCFg, CHQCHQCFg, CHQCFQCFg, CHQCFQCFQCFg, CHQCHQCFQCFg and the hke

As used herein, the term “five-membered heteroaryl group” denotes a heteroaryl group,

containing at least two heteroatoms, selected from the group consisting of N, O or S, for example
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oxadi azol -5-yl, [1, 3, 4] -oxadi azol -2-yl or
[1, 2,4]thiadiazol -5-yl. Preferred are the
WO pdodaass2 1-yl , pyrazol -4-yl, [1,2,4]triazol - 1PgI/EP2009/051613
oxazol -5-yl groups. 5 The term "si x- nenber ed
het eroaryl group" denotes a-§foup, containing at |east
one heteroatom selected fromthe group consisting of
oxazoN5-y0, [0)2, ﬁtrmfz@lﬁl-@lg @mj@rﬁwliﬁym[ﬂ 2 SPMﬁz’l)Z-ilny/l] imidazol-1-yl, thiazol-5-yl,
, rimdin or pyrldazm he term"aryl" denotes an
thlazogﬁafﬁsafvra@ ?Inzsln ghigphich; -yl PYT@Z%la‘}’B]@ RYiezled-ylipraspl- 1.y [1,2 ,4]-

oxadifzHf Eéped%ﬁ{lla?(}’ l- 2129&%'1‘&2' égth:l'ﬁila;%?S

"het not es non ar or?gtl c carbon ring
Prefersodstre the mmduzal- IHyh pyetzol-eh 41, 2gtieiabelt biybat mayolselegbegs.

I ig{:n 5{1}1?13}5 mgrg]a%gcril Iet%olagalgb%m dilegotgsr ?grou];o,o éon?alnm Iat least one

heteroBdf, Qble&ed fonythe g%%ﬁélbtﬂi@ of N, O &r S, for exarnple pyridinyl, pyrazinyl,
- di 0x0- 6-t hi oror phol'i n-4-yl~, oxetan- 3-yl

yrlmpilnpéloapymdaznwﬂ The term "pharmaceutically accept abl e

acjd ade ti,0 a
b SRRt i R p GRS ST et bab SR o Sxample
phenya&}ﬁhphﬂ-@ﬂf uric aC| d, phosphoric acid, citric acid,
form c acid, furrarlc acid, maleic aC|d acetic aC|d
s be fonmc heteragyclpalky Brdeaotae i gon pnMaiasarben rmg iy HemesQntaining at

least 0916 thg 'f’a% uée eg{ydq:ro% l[h% %ﬁ%oéﬁlglg 1%%‘8? I(\)Ifcﬁju ol? ?, or%géarlﬁl@g ’tetrahydro-

Invention are
pyran-t4hﬁ piperidih-4-¢lo pposiidis- 16fl, forphuliayl) 1,aaldotdh@itiomorpholin-4-yl, oxetan-
phar maceutically acceptable salts for the manufacture
3-yl oppiperaginpsijh cament s for the treatment of di seases,

r @h@te‘?ﬁt ”hﬂarﬂﬁgéﬂ& %ccfegtragas < éf) I QitRatGiest éﬂ%&ﬁces salts with inorganic

manut act on a conpoun
and orgam:io tachdmcseclmst H[ydlrdmﬂorm/z&m ingric aoid, Sutiiric acfr plnm;pha)macais citric
he use. anpoy nds .of .formul a |

acid, Hmcra&d MAFICAP m gic a?l KPYh aideicgnig; agk gaétaﬂgﬁald methane-

sulfon‘ittatb‘%‘([ pdﬂoﬁl%ﬁ%ﬁoﬁié%ldaa%d%é gy al anyloid angi opat hy,
hereditary cerebral henorrhage wth amyl oi dosi s,

DQibghatstof plee grielCiar v Btionark comperrals of fatembnk pea se, th&use of

comp IS B ol S P Re TP EN L e RS PTE st gy grcture of

medicPMERs ENARE tredBkht off AGASR! Rt to ridAIIEIFONBAYI6id beta, their
m xtures for conpounds of fornula I. One enbodi nent of

manufepfeird, fedivements dpecdcarpenirpsing fin fesprdsnee with thg mventipn and their
produ!:tkon% welll &thd use JF com})ounds of formula I in the control or prevention of
Alzheimer’s disease, and other diseases such as cerebral amyloid angiopathy, hereditary
cerebral hemorrhage with amyloidosis, Dutch-type (HCHWA-D), multi-infarct dementia,
dementia pugilistica and Down syndrome.

Further objects of the invention are all forms of optically pure enantiomers, racemates or
diastereomeric mixtures for compounds of formula I.

One embodiment of the invention are compounds of formula
H
L
NYZY R

X—Y

wherein
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R’

30 wherein WO 2009/ 103652 PCT/ EP2009/ 051613 -6 R is

hydr ogen, |ower al kyl, lower alkyl substituted by
whadoogexssor by hydroxy, or is |ower al koxy orPCDHR2009/051613

al koxy substituted by hal ogen; R2 is hydrogen, | ower

al koxy, lower alkyl, cyan or-6hal ogen; R3 is |ower

al kyl, | ower alkyl substituted by fluoro or is aryl or

aisfhiydegef, 1sw¥r ateyibpied alk§] fidkatuaartyl hagygeupr Whhgdroky,ngds lower

are optlonallﬁi substituted by one or nore R for any

delkpry o1 lgwebrlkpxy gibstitgtady ®flor L being a bond, or

| Y for L bel ng a
ﬁh%}m{g%yl%ﬁg(@&}J @d%r a?ﬁh%ﬁ%%ﬁ(aomhgr al kyl, | ower
ais H@wgr, allcylalowel alvgr sublstlit;atedéuytfhtoir(t ot isdrydyr & Iﬁyem ,51xl roavebered
oxy substituted fluoro or is.a fjve-nmenb

Pk gl FIOUBrRIRR iagang OB Sweis by R GBSy for any
gﬂgﬁﬁtmngfl%rCH or N, X-Y is N CR4=CR5, N CR4=N,

CRA=N, CH- CR4=CR5 or N-NH, with the proviso that if
15hxlo%en§orde@ma©R5dmr CH CR4=N, then Zis N, R4, RS

ﬁ}yg@epﬁmﬁ‘i V?/%?wapr @g@‘)bﬁﬁz‘(@;&@éiﬂ O%j hd o Ea/'e ogen,

aldquRj | ower al kyl substituted by fluoro, or are cyan,
phen |, benzyl or a five-or six nenbered heteroaryl
gisdalecami leter 3lkgs loaies allspy. svang. yowerdlel suséignted, by Asorgy lower

"Ry ileq A0 BeB B TR Rpered Boreraiio
higdrfogemembeeg hetatdayyl grdupper al koxy, hydroxy, phenyl

or R6 and R7 formtogether with the carbon atomto
V\Hicc}ﬂlofﬁéy are attached a C3. 6- cycl oal kyl group; R8

a1 4 ] | . .
XY 18 I@w OgRM ¢! é:(ﬁ oxe bPﬁtFtysN @R- oS ﬂﬁlﬁ oG thy 8r0v1so that if

R4

acti ve aci d a 1t on sSa € conpounds
oK-Y ds GHIF-GR{=CR’ @Gﬂimm—mtheﬁzmm NRS R4 |-A

R’ are independently from each other hydrogen, halogen, hydroxy, lower alkyl, lower alkoxy,
C(0)O-lower alkyl, lower alkyl substituted by fluoro, or are cyano, phenyl, benzyl or a
five-or six membered heteroaryl group which rings are optionally substituted by one or

more R’;

is a bond, -CR°R’-, -O-, -NR®- or -C(0)-;

R®, R’ are independently from each other hydrogen, lower alkyl, lower alkoxy, hydroxy, phenyl

or R® and R’ form to gether with the carbon atom to which they are attached a Cs-
cycloalkyl group;

is hydrogen or lower alkyl;

or pharmaceutically active acid addition salts.

Preferred are compounds of formula I-A

R2 H N
O Sa
N~
RI—Ar R’
4

wherein
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Ar

wherein 30 WO 2009/ 103652 PCT/ EP2009/ 051613 -7 R is
hydr ogen, |ower al kyl or |ower al kyl substituted by

wWhoweoe3ss2 R2 i s hydrogen, |ower al koxy, | owerP&I/Kp1009/051613

cyan or halogen; 5 R3 is |ower alkyl, |ower alkenyl,

| oner al kyl substituted by f-fuoro, (CH2)20-Iower

al kyl, (CH2)2NR82, or is 4H benzo[ 1, 4] oxazi n- 3- one,
cigtlyaalglsy,| lowpt dloylalr lywsiistl istibstiadedly hdtdg@xy, or is
het erocycl oal kyl, which heterocycl oal kyl is optionally
substitut ed by hydroxy or S(O) 2-1ower alkyl, or is

| red heteroaryl
Q_E:) V\%el c |ﬁg<gngloe@8ﬁﬁ|ggn aﬂléoéblgs?@?ut ed by one or

m)re R for any def|n|t|on of L, or 10 is hal ogen,

C%%i‘%%”fﬁ%ﬁ)eb %‘:k %lﬁgg,‘gyl %ﬁtﬂ thep%\@[u ,Eékgl);)?{)-lower alkyl,

nP- 1,480 % kn-3 [ Wi i
R oy b“’sﬁw Bl 3 o S Iy Ghuced by
ahj@rbxsf, or i hdepengladig/l, which Betierclydordkylib kptignalliiypdbssixyted by

R82 f L. b 0. is halo |
Peopi SR Tanto b o (B hBE R hiced By gy heteroany
| eifRp whadHKEs @@Bﬁtﬁdtﬁaﬂ? sebsbyutéd lbb%l‘ib orSE@fe R’Jrfoﬂ gnyadefinition of L, or

frve-nmenbered heteroaryl group may

ofﬁtha&gan,l Rydeanys tGEQUPelgWsy alkﬁkﬂé)ﬂ(ﬁn)ﬂwer aéleylAr G(Q)MH: for L being a
13 fenbered heteroaryl group or is pyridinyl; R4,

RS ar e mdependently from each ot her hydrogen,
hallogemalkd:oneydrakk V(O )@lwreralldgdxYC(@mer alkoharC(O)NH, for L

al kyl, lower alkyl substituted by one or nore groups
sE‘i”%%t(é]&&rc%fl uoro , hydroxy, 25 cyan or

C X9 Frgd ord be1 %ﬁ@{yl r benzyl or a five-or

si x menbered hete oary ich rings are
optloweradlkoxys bbbk y ot NE® zbfy)r hﬁ:enrng(I@)re R, or are

cycl oal kyl or heterocycl oal kyl, which are optionally
substituted by | ower al kyl and hydroxy , and with the

Pl ®¥io3en, HBRES ﬁé'}{? %Qve@bﬁ(@x? QyBYA NN N I%Rgs%tut@d'@y fluoro, lower
wherein R4 and ormtyogether W|tht e

c alkoes pdwdivtag! tofaﬂMm Sfts oorsis & divatmarhber@bhetereyryh gewup, which may be

attach dit naI gV\nth-(CH2)34 Lis a
ﬁ&ﬁ%ﬁﬁg dby ﬁ@‘ k ~C(O-; WD 2009/ 103652
PCT/ EP2009/ 051613 -8

is a five- membered heteroaryl group or is pyridinyl;

R*, R’ are independently from each other hydrogen, halogen, lower alkyl, lower alkoxy, C(0)O-

lower alkyl, lower alkyl substituted by one or more groups selected from fluoro , hydroxy,
cyano or cycloalkyl, or are cyano, phenyl, benzyl or a five-or six membered heteroaryl
group which rings are optionally substituted by one or more R’, or are cycloalkyl or
heterocycloalkyl, which are optionally substituted by lower alkyl and hydroxy’, and with
the proviso that R* can also be hydroxy or NR®,,

and wherein R* and R’ may form together with the corresponding carbon atoms to which

they are attached an additional ring with —(CH)3,4;

is a bond, -CR°R’-, -O-, -NR®- or -C(0)-;
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R6, R7 are independently from each other hydrogen,
| oner al kyl, cycloal kyl, phenyl or R6 and R7 form

w0 ogettbsss2 wi t h t he carbon atomto which they aP@&I/EP2009/051613

attached a C3.6-cycl oal kyl group, and with the
proviso that R6 can also be -Rydr oxy or |ower al koxy; 5
R8 is hydrogen or |ower alkyl; or pharmaceutically

R®, R'agieiivdpasdedtladidint ¢xoh oﬂ&lrmdrogérgfl@mfre;ﬂ(ﬂ cu"ymwn@g phe@yhor R® and R’

R8

formula |-A are those of fornula I-A-1 R NL. R3
nNform_togethernyviglisthe carbpnptom tq which they@r%téq,c@p% a2 6-|c§cloalkyl group,

A GRS NS o ¥l iy ! 0
substituted by fluoro, (CH2)20-1ower alkyl, 15

(CH2 y)2NR82 I S 4H benzo[ 1, 4] oxazi n- 3- one,
chd Slé’lgﬁﬂwrl?ﬁi‘fem Fly substituted by hydroxy, or is

or pha%ﬁ@e'hﬁ@é’lg &ﬁlvg)(éld aﬂ@ﬂtlﬁﬂs gt erocycl oal kyl is optionally

substituted by hydroxy or S(O) 2-1ower alkyl, or is
(CH2)o,1 -aryl or is a five-or six nenbered heteroaryl

g0 i C are nal u t|t ed .by one or
bR pGbolp i Bl AR 1osg PRk S gen,

hydr oxy, -C(O)Olo r al kyld O%(O)-Iower al kyl or
C(ONH for L bein “ ofe L+&® | ower al koxy,
hydroxy, -C(O O Iowe }/\*ﬂ -I ower al kyl or
C(ONH2 for L b - CR6R7- I’B° CH2- C(O) O | ower

al kyl for L bein 8, or is |eher al koxy, hydroxy or

NR82 for L being O; 25 R is haloqe | ower al kyl ,
| ower al koxy, cyan, |ower al kyl substit ted by fluoro,

10  wherelower al koxy substituted by fluoro, SF5, or is a

15

20

25

R’

five-menbered heteroaryl group, which may be
optionally subst ituted by |lower alkyl; W 2009/ 103652

P 9 4. 1. RS 2ndently f
00 AR 8y Bl Pesing o dgpgpdent Ly From
al koxy, C(O) O | ower al kyl, |ower alkyl subst ituted by

one or nore rou&s sel ected fromfluoro

cy %W%fraﬂaglchowr rirenylolowsr @k&&%lhstltﬁw&mﬂu% rﬁ‘z“yliz)\/@rloyer alkyl,
f () NRS! & 1@%&&1%6&2%@6&1@ cycloalkyl optionally substituted by

hydroxy, or is heterocycloalkyl, which heterocycloalkyl is optionally substituted by
hydroxy or S(O),-lower alkyl, or is (CH;)o,1 -aryl or is a five-or six membered heteroaryl
group which rings are optionally substituted by one or more R’ for any definition of L, or
is halogen, hydroxy, -C(O)O-lower alkyl, OC(O)-lower alkyl or C(O)NH, for L being a
bond, or

is lower alkoxy, hydroxy, -C(O)O-lower alkyl, OC(O)-lower alkyl or C(O)NH, for L
being -CR°R’-, or

is CH,-C(0)O-lower alkyl for L being NR®, or

is lower alkoxy, hydroxy or NR®, for L being C(O);

is halogen, lower alkyl, lower alkoxy, cyano, lower alkyl substituted by fluoro, lower
alkoxy substituted by fluoro, SFs, or is a five-membered heteroaryl group, which may be

optionally substituted by lower alkyl;
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group which rings are optionally substituted by one or
nore R, or are cycloal kyl or 5 heterocycl oal kyl,
waokioehomse optional ly substituted by | ower al KRCT/EP2909/051613
hydroxy, and with the proviso that R4 can al so be
hydroxy or NR82, and wherei n9R4 and R5 may form
together with the correspondi ng carbon atons to which
RY Rt heyncwpenc&ﬁgtlﬁﬁbﬁdeaah odichd ihpdimgai halgggn,vm'nt/ér allkyTH3WBr dlkoxy, C(0)O-
is a bond N o]

R7
aloevqr alahdovierley) SF‘?%WP%%EY] o} Wemomﬁgwg%lecqeéﬁ@m fluoro, hydroxy,

a k
oo LR RO 2t By o L bR troars
Cgroﬁip oyludtoahgdsydre gptaunp]ly sabrsttuned by odreorpnareiRs pott dyatydkalkyl or

n al s or .| ower .al.kox 15 R8 | dr.oge
o R ao Ry Rl Yo iang e R B Biet akard B a5 and with

aﬁfélptrdnng ﬁlai R‘sean%ns%f&rﬁyafbxwmﬁgds fromthis group
are the fol] oW ng conmpounds:

( ancyehergin-RyandR day fzmyll tygqtmerrmﬂhtchﬁ yortespanding kgrboi afogzs to which

eﬁé‘f%%g?ﬁg%{ea(gf‘dh% Aol e ith T H2 ) - phenyl ] - 4- (3, 4,

5 trifluoro-benzyl)-pyrimdin-2-yl]- am ne

[ 4- (3-chl or0- benzyl pyr|n1d|n 2-yl]-[3-nethoxy-4-(4-m
L ebstytondni@aRot <@=yN ) ani ne

[ 3- net hoxy- 4- (4- nethyl-|n1dazol 1-yl)-phenyl]-[5

- et hyl - 4- (1- phenyl -ethyl ) -pyrimdin-2-yl]- 25 am ne

R® R7[ e mmelpem;enay fnieich pkhor iiydtaged, 1dwatl a)kyrh,f@ﬂy)la]k-yﬂ zphmz;tl loy R® and R’
(3,4,5-trifluoro- phenoxy%@ pyrimdin-2
[ ﬁ)rmoacthwwwhs CReRFaPY LB hish HRAY-355 Ritaphad ?1 263?]5’?101_1153’1 group,

Rt QuN ’d?e Oﬂrév v Re| %JH Aazpd h r&l or 19@@[”&& )})am ne 30

[4-(4-ch enoxy 6- met h rimdin- I1-[3-nme
oxy 4- (4-met hyl -i m dazol - 1- yI) phenyl] an1ne

di chl or o- phenoxy) - pyri m di n-2-yl ] -[ 3- net hoxy- 4
S S i S S A SR S g

or pha%&@%u&@eﬁ@%tleg&gpa&%ﬁ Qmik613 -10

3- net hoxXy- 4- (4- et hyl -i m dazol - |
-yl') -phenyl ] - [ 4- et hyl - 6 (2 trifluoronethyl -phenoxy) -

pﬁ‘referre(gi cornpo}{ncls f?ornnh roup A %e%olf'oémg cornBX i I m dazol -
(4- ben'z)y/ﬂ ]I}ynrlﬂgil%lnﬁwgiyﬂ = ethByy-4 G4 (Bethy - fdido0 M ey R herioxy) -
[3-methoxy-4-(4- rnethylylrmdazol-l -yD)-phenyl]-[4-(3,4,5-trifluoro-benzyl)-pyrimidin-2-yl]-
amine
[4-(3-chloro-benzyl)-pyrimidin-2-yl]-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[ 5-methyl-4-(1-phenyl-ethyl)-pyrimidin-2-yl]-
amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-methyl-6-(3,4,5-trifluoro-phenoxy)-
pyrimidin-2-yl]-amine
[4-(3,4-difluoro-phenoxy)-6-methyl-pyrimidin-2-yl]-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine
[4-(4-chloro-phenoxy)-6-methyl-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine
[4-(2,6-dichloro-phenoxy)-pyrimidin-2-yl]-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-

amine
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5

[ 3- met hoxy- 4- (4-net hyl -i m dazol -1 -yl ) -phenyl]-[ 4-net hy
WO 2@90®652 i f | uor oret hyl - phenoxy) - pyri m di n- 2- pCT/ER20091€51613

[ 3- met hoxy- 4- (4- net hyl -i m dazol - |

-yl) - phenyl]-[4- et hyl - 6- (3;1):-4, 4, 4- pent af | uor o- but oxy

)- pyrimdin-2-yl]-amne {4-]

[3 mefhoﬁiﬁ—-4€(|21|-1ﬁétﬁypﬁﬁﬂado) 1 Iyl yyphidigl]- [etrhythizl- &< et fiuoropythiy Rpldindxy)-
- [ 3- met hoxy- 4- (4-nmet hyl - 10
Y“m}dr‘ﬁ ﬁ?ﬁbﬁm}neyl )-phenyl]-anmine {4-[1

[3-me§h%%¥-qh(|[4otg1§th?p§1?§éz)ol :lﬁbﬁgﬂydq%lh?%th?llp(y '(3 mfﬂloﬁlo&eﬂ%iy phenoxy)-
pyrimidi)- 2m1ewin]e am e {4-1 o
e RS T BB L

t
yrlmtki_% ?1 )}'I'%Jlrnme

-'chl or o- pheny - met hoxy- 4- (4- met hyl -i m dazol -
[3-methoyyYi-(Ghmetirl ai 1d@z]ol1iy>rl) pilemyﬂe[4 -Betblr bt § Hat &pentafluoro-butoxy)-

oxy-4-(4-met hyl -i m dazol - 1-vyl henyl 4-(4-tr
pyrlm{dglf'g%rlﬂ?‘%%‘ﬁ (phenyl 3/ pyrimdin-2- zl % IOam %e] L
{4-[1 (Acmszyﬁm?t)nlememyt Bk 1]18- ﬂfeﬂryﬂpyﬂlﬂm{uazrgﬂ}ip%woxw (®nethyl-

| -im dazol -1-yl)-phenyl]-am ne
1m1da%04 -leyloRgnyél-4reiRy | - pyri ni din-2-yl ) - [3 met hoxy- 4- ( 4- net

(-1 AR el ST R -y -telmustby midazol-1-
yl)- phény‘r]a‘aﬂnme-l m dazol 1 yI) phenyl] 6-

hyl - pyrimdin
{4-[1 E‘hglelﬂf%ﬁllleawa 1pﬁ1§ﬂi1}’i ythsl](pmrlﬁgmo&yl}b[énfiwg A drmethylimigazol-1-yl)-
pheny¥| ,3- met hoxy- 4- (4-met hyl -i m dazol -
- - phenyl ] -am ne 25
ethyl 4- 64 nﬁbmﬂhenﬂ){%Emmyky#mdaahyl-mmzm-pné)qpme]ny(mn@]smimidme_
6- met hyl - pyrim di n-2 yI) am ne
> Calrb(‘%’ ¥pr opoxy- 6- met hyl - pyri ni di n- 2-yl ) - [ 3- net hoxy- 4- (4

3- fh@% 1y(4= 8 fr@atazbi vyl ﬁ@?f Ylh-@nting thyl-phenyl)-pyrimidin-2-yl]-
[3-me il (1FI uorg phenoxy) 3){Spme (gyrll morololmne g)?l ]eI}y[)SI-)}r’rr\ler%nhm I
amlneoxy 4- (4- et hyI -im dazol - 1- yI ) - phenyl ] -am ne

-ver i R A e e B GBEhTFD i amine
(4-cth@xy-6-methyl- pyrlrmdm 2-y1)-[3- rnethoxy-4 (4-methyl-imidazol-1-yl)-phenyl]- armne
6ethox¥ 11[13 met hox rrethl-lmdazol-l-y)- he
N4- (252 Bt -henfe qﬁr%bﬁty,ll)_l%?-}ﬁ _npﬂt]@;_pg{ -p4-mgthyl-imidazol-1-yl)- phenyl] 6-
\ 407 yl)-N2-[ 3- net hoxy-4- (4-net hyl -i m dazo
methylll\lﬁi‘f‘g’f‘@é R ? “net hyl - pyri mi di ne WO 2009/ 103652
[4-(4- HﬂB’ﬂoﬁH&ﬁ@lQ-/SO(@hﬁéiﬁoxy—ﬂménzyB pyriidin-2¢1]-[ 3-methoxy-4-(4-methyl-imidazol-

I}1l4 4- chl or o- phenyl ) - N2- [ 3- net hoxy- 4- (4- net hyl -i m dazo
1-yD-phenyll-agyiye phenyl ] - 6- met hyl - pyri ni di ne-

[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-(4-methoxy-6-methyl-pyrimidin-2-yl)-amine
(4-isopropoxy-6-methyl-pyrimidin-2-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[4-(4-Fluoro-phenoxy)-6-methyl-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine
[4-(4-tert-butyl-phenoxy)-6-methyl-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine

2-{6-cthoxy-2-[3-methoxy-4-(4-methyl-imidazol- 1-yl)-phenylamino]-pyrimidin-4-yl}-propan-2-
ol

N4-(3-chloro-phenyl)-N2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-6-methyl-pyrimidine-
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2, 4-di am ne
N4, Nd- di et hyl - N2- [ 3- met hoxy- 4- (4- net hyl -i m dazol -
WO 00pApdesnyl | - 6- net hyl - pyri m di ne-2, 4- 5 di anm PEI/LP2009/051613
{2-[ 3- net hoxy- 4- (4- net hyl -i mi dazol - |
-yl) - phenyl ami no] - 6- net hyl - pMri mi di n-4-yl'} -pi peri din-
4-ol [ 3-nmet hoxy-4-(4-nethyl -imdazol - |
L44ﬁmﬁh& phenyl ] - (4 met hyl - 6- pyrrolidin- I
-yl - pyrimdi n-2-
N4- (4[%11%113%%3}) -W2¢(2- fﬁ%%‘%’w 41(4&%123611@@3%91;1139@1%59@1 OBy hpyrimidine-
24(h&n pi peridin-1l-yl-pyrimdin-2-yl)- am ne
2- [ 3- net hoxy- 4- (4- net hyl -i mi dazol - |
N4, N4 ylie)hyﬂ}h@nwmmhnmj 48 4edthyllinpyazotyl €iaplbnyl]}6-meetyhpyrimidine-2,4-
am no) - et hanol {2-[ 3- met hoxy- 4- (4-net hyl -i m dazol -
-yl)- phenylan1no] 6-piperidin- | -yl-pyrimdin-4-yl}
1-{2-[3 rﬁéh@iﬁ@@n?e’t l 11%1dazol—l 1)- phenylarmno] 6-methyl-pyrimidin-4-yl} -piperidin-
{2-[ 3- et hoxy- F i'm dazol -
4-ol -yl )- phenylan1no] 6 pyrrolldln- I -yI pyrimdin-4-yl}

- pr n-2-0!. . - g
13-mefhg Ry R g4 R - ey oo YA - mipigie2-v)-
amineY- 4- (4-met hyl -i mi dazol - | -yl)-phenyl]- am ne 20

met hoxy- 4- (4- et hyl -i m dazol -1 -yl phenyIJ-(4-ph ny
[3 me{lmpwr%@qsthylzmyﬂe}zo&,hy{)gphenyl] (4-methyl-6-piperidin-1-yl-pyrimidin-2-yl)-
5- (4, 6-di net hyl - pyri m di n-2-yl am no) - 2- (4-net hyl -i m da
ol- | -yl)-benzonitrile
2- ({2-53 h&tl{o&y@h{@ﬂlethph&mylhz)omyyl) pheliytenzing]-6mhaloy -2 ipdd ety -methyl-
| -imdazol- | -yl)-benzonitrile
aminop-sthapply| - 4- (4-tri f1 uor onet hyl - phenyl ) - pyri ni di n- 2-yl ] -

2-{2-%%&3&94‘3(4-%1&1%1%5&&%&1Jﬁ)%%ﬁham‘mo]Jé-ﬁipe&ilﬁnyﬁlpﬁﬂ%ﬁA-yl}-
pnmaﬂa(ﬂethoxy 4- (4-met hyl -i m dazol -1 -yl )-phenyl]-[4-(3, 4,

2- -G bethon i EROR Ay | Shiphi oo Gy ko ayymidin4-y1)-

pﬂmaﬁé(ﬂethyl-|n1dazol | -yl)-phenyl]-am ne
4- (3, 4-di chl or o- phenyl ) -pyrim di n-2-yl]-[ 3-met hoxy- 4-

[4-butg 6t chipro-phindAzmirimitlin- 3y |- 3traetid §y- dutd-mesthyl-imidazol- 1-y))-phenyl]-
[ 4- (2, 4-di chl oro-phenyl)-pyrimdin-2-yl]-[3-nethoxy-4-

diamine

arnine

amine

(4-nmethyl -imdazol- | -yl)-phenyl]-amne 30
[3-meftéx 4= (Ztnh@t?ﬁf i@y Lyl}lbﬁdil)yl])(ﬂﬂ){fehﬂl- irfinidmy2-Jyt)ladnifet ho
- e

| -imdazol -1 -y amne
5-(4, 6fcﬁmemybmrmltsﬁlpﬂesﬁ@mynowpmaw?wlpwdafﬁo il vlpbepepuifrde et ho
5- [4-(%—%8@}6{@%@%‘8# Elgé%é {go_l_]é%-\};él-rrféli‘gmﬁlnldaz@m -gﬁ-b\égzonitrile
[5-ethyl-4-(4-trifluoromethyl-phenyl)-pyrimidin-2-yl]-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine
[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(3,4,5-trifluoro-phenyl)-pyrimidin-2-yl]-
amine
[4-(2,5-dichloro-phenyl)-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[4-(3,4-dichloro-phenyl)-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[4-(2,4-dichloro-phenyl)-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[4-(4-chloro-3-methyl-phenyl)-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
amine
[4-(4-chloro-phenyl)-5-propyl-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)- phenyl]-

amine
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[ 3- met hoxy-4- (4-nmethyl -imdazol- | -yl)-phenyl]-(5
- met hoxy- 4- phenyl - pyri m di n-2-yl ) -am ne
W@ 20004ta366pr opyl - pyri m di n- 2-yl ) -[ 3- met hoxy- 4- (BCTEP1999/051613
i mdazol- | -yl)-phenyl]-am ne ethyl
4- benzyl - 2- [ 3- net hoxy- 4- (4- Aérhyl -i m dazol - 1-yl ) - pheny
| am no] - pyri m di ne-5- carboxylate 5

[3 meﬂﬁxfﬁﬂt-(hcmythﬁl- fnfidamil-Ny)- pliﬂlrﬂﬂZ(G l-méth&kj-ér-@iheﬂil}ylﬂyrlhﬂdlh@- fB-amine
en rrm
(4- Cycmrf@dwflﬁa%p %y% 131%19%% 4'@'&5&@1 1@1%9?91- ]pM]éWPF%)Hl ﬁ@}ne

ethyl AF ﬁgﬁ g grﬁfe(‘)[}f(lnhre - 3*'?116?@{1] 40 Zc]‘l'- fuyﬂ ﬁ?i%{)gaﬁl@ﬂ Z)%lgllfni(_h?z-_.’i o

cmboaﬂhyl-inidazol 1- yI) phenyl] anlne

[3 meélgﬁ%sé’l? %éﬁhé]o]'m azp) —)1 )ﬁ%g@yﬂ-gféﬁéet%yl[ n?‘itel?l%ys' f)‘rﬁe(ngrri Ir)nyrirnidin-

2yﬂzﬁﬂm§ dlethyl pyrimdin-2-yl)-[3-methoxy-4-(4-nmethyl-im
i dazol - 1-yl ) - phenyl ] -am ne

6-{2- [Psnmmﬂélme(twlm ol-1-yD e oy lamingl] jpyphedint4-y1; 4Hret hy

b t QPS eng pyrimdin-2-yl)-am ne

2O APV AR: ZHVI 6-trifluoromethyl-pyrimdin-2-yl)-[3

[4-(2-chiTBlobysheMy B-plyAniidih 12y 11J[mnséqmly 4(zvh1)sthyphﬁiam£d1- laﬁID-ljbﬁed_s,ﬂ] -amine
3- nEthox 4 (4- et i m dazol yl ) -phenyl ] - %7 Y
(4-iso utsl-@Hwtlgdtpéffmamd?rngﬁ%nmﬁalmwr‘h(%nwlyyl-lra}dﬂw 1 yl) -phenyl]-amine

(4, 6-d{e@hﬁ-ng* ﬁﬁ&lﬁ%—yl %ﬁ ﬁT(E]lﬂ%J)Q égﬁy h)eth[y? 1IHEita£]0qxlyyﬁ pil iyl L
[3- me(lléxﬁa4t(48méthy]f-iémdaimmi&tﬁybhqjlyll]L(mrdd:thyﬁé-phénjl-@yﬂﬁﬁdl@-)nylﬁ-ramme
i m da

(4-furg 2 GBS O T BRIy S oty fmidszatele H)-
phmw?&%mﬂ a(4-methyl -im dazol -1-yl')-phenyl]- 20 ami ne

6-di i sopropyl -pyrimdin-2-yl)-[3-nmethoxy-4-(4-mnethy
[3-methoxkyrdeldzotth g yhiYlazofre rygt)-pheanyl JA@-phenyl-5,6,7,8-tetrahydro-quinazolin-2-yl)-
. [4-(2-chl oro-phenyl)-6-nethyl-pyrimdin-2-yl]-[3-nmetho
amiNCyy_4- (4-met hyl -i m dazol - 1-yl ) - phenyl ] - ami ne et hyl
(4,6- d%nétﬁylrﬁ&ﬁmm zly()ﬁtgvfﬁétﬁaiy- Jp%l%‘l “ididblzd - thgbs prpaﬁﬂmeﬁ

ate ‘eth

-t hi ophien-2-yl “pyri m di ne- 25 ‘car boxyl

(46-v6-iSopropyiy! 2>Y[f1811¢émt2ﬁ§)1>)3[3-4n€(£hﬂ0&3fe4 Eﬁrmetlmlﬂazi@kolil -yDphpiyl]-amine
. 4 | at
ciso Gy OSSR GickiaPh BB Sy itndridgoy po-phenyil-

mnmephenylanlno] pyrim di ne- 4- carboxylate 30 et hyl

2-[ 3- net hoxy-4- (4-net hyl -i m dazol - 1-yl ) - phenyl am no] - 6
(4.6~ dnmnmwlmygnwmﬂyyloﬁﬂiw- -@amﬁtiwylrmdéZ@tlhy -phenyl]-amine

B a0 TR o b RO 6 e
amine

ethyl 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-6-thiophen-2-yl-pyrimidine-4-
carboxylate

ethyl 6-Isopropyl-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-pyrimidine-4-
carboxylate

ethyl 6-cyclopropyl-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-pyrimidine-4-
carboxylate

ethyl 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-6-pyridin-2-yl-pyrimidine-4-
carboxylate

ethyl 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-6-(4-trifluoromethyl-phenyl)-
pyrimidine-4-carboxylate
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WD 2009/ 103652 PCT/ EP2009/ 051613 -13 et hyl
6- (4-chl or o- benzyl ) - 2-[ 3- net hoxy- 4- (4- net hyl -i m dazol -
wdaz2eobiepbenyl am no] - pyri m di ne- 4-carboxyl at e PET/EP2009/051613
{2-[ 3- met hoxy- 4- (4-net hyl -i m dazol - 1-yl ) - phenyl am no] -
6- met hyl - pyri m din-4-yl} -pridpan-2- ol 5
2-{6-et hyl -2-[ 3- net hoxy- 4- (4- net hyl -i m dazol - 1-yl ) - phe
cthyl ByHafhiorelbemsy)-2a Sintetkbxyt4-(pmopahididetol- 12yl)-phenylamino]-pyrimidine-
{6-1sopropyl - 2-[ 3- met hoxy- 4- (4-net hyl -i m dazol -1-yl)-p
40%ﬁﬁéﬁ?¥hn1no] pyrimdin-4-yl}- propan-2-ol 2-

2-{2- [@Q'H am(ﬁﬂ%/elﬂag 1{11%212'@%?giﬁﬁlﬁ%@ﬁgr;ng%ﬂ%%:eﬂgpi-gg%‘gldhlzl%}l})-propan—2-

ol 2-{6- tert butyl - 2-[ 3- net hoxy- 4- (4- nethyl-inidazol 1-yl

2- (6 Y PR O Bt sy propan-2-of
2-{6- 1@025 b@q@hgnm&h&y-m(n1rﬁ@tﬂmnﬁda&b} 1- yl)olsl&%?ﬁnﬁn(%}%mldm 4eyly-

hoxy- 4- (4- et hyl -i m dazal phenyl am no] -
mﬂpw62ﬂyr|d|n 2-yl - pyr|n1d|n 4-yl} - 15 propan 2 ol 2-

2-{6- cglilo%%pyg- -g%- egﬁ?)ﬁxﬁ-%%—w, lﬁﬁl (Hn]i%t aiol W?Epgﬂ?‘gﬁ nf] é)lyrqug(ﬁn 4-yl}-

m@pmgzkg [ 3- met hoxy- 4- (4- nethyl-lnldazol 1-yl) - phenyl am no
6-(4-trifluoronethyl - X
2- {6-t91§t-,huml-@r[ﬁ meti;p;_fy ﬁ-,(ﬂ,-ggqﬁhﬂ 1511 azgl 1-yl)-phenylamino]-pyrimidin-4-yl } -propan-
2.0l 1 [ 2-] 3- met hoxy-4- (4-met hyl -i m dazol - 1-yl ) - phenyl anmi no
]-6-(4-trifluoronethyl-phenyl)-

2-{2- [B)tﬁd:thd)}@t 4yt vl einliteiaoh B-yB-phefidaminod-6-tgtphon-2-yl-pyrimidin-4-y1} -
-4 (4- et hyl -i m dazol - 1- yI) p henyl am no ]
W”Pan Winmidin-4-yl} -p entan-3 -o

2-{2- [? I{é&?ésygyﬁ'gi *ﬂ%}/ﬂ ‘}m(cfazgﬁf ﬁm'%ﬂe@%ﬁ%‘gj 65k BRIy LIRSy} -

tri or o-
propad2ydl] - pr opan- 2- ol

2-16-GgbBo Seigiy L -g??@i Rk ot e 3 p SRR T pirgidin--
yl}-pré %n('%l_o(l:m or o- phenyl(f - [ 3- met hoxy- 4- (4- et hyl -i m dazol

2-[2-[3-mofhoxyphehyicthyl-ioidapylr - Iﬂh)tmhﬂnﬂamylb]-6p(ﬂdpﬂn0@n®thy2@henyl)

hl or o- phenyl) 2-[ 3-met hoxy- 4- (4-nmet hyl -i m dazo
pyﬂm&& ngfgﬁ %y? A1no] pyri mdin-4- 30 yl}-propan-2-ol 2-

1-[2-[§-2ndtfoxiyRt-0RKibtHAA-(rfdaRs 1h1y&154pm1@amino }-6)(|4)tr1ﬂﬁ@ﬁﬁieﬂm1-lpﬁ&nyl)
pmnnMn?4§J]gh;§%Lahydro qui nazolin-4
3-{2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino ]-pyrimidin-4-yl} -pentan-3-ol
2-[2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-6-(3,4,5-trifluoro-phenyl)-pyrimidin-
4-yl]-propan-2-ol
2-{6-(2,4-dichloro-phenyl)-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino ]-pyrimidin-
4-yl}-propan-2-ol
2-{6-(4-chloro-phenyl)-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-pyrimidin-4-
yl}-propan-2-ol
2-{6-(2-chloro-phenyl)-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-pyrimidin-4-
yl}-propan-2-ol
2-{2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-5,6,7,8-tetrahydro-quinazolin-4-yl} -
propan-2-ol
2-{2-[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenylamino]-6-isopropyl-pyrimidin-4-yl } -propan-2-
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propan- 2-ol 2-
{2-[3-fluoro-4-(4-nmethyl-imdazol -1-yl)-phenyl am no] -6
WO 2®9po3spY/| - pyri m di n-4-yl} -propan-2 WO 2009/ ROBEBD09/051613
PCT/ EP2009/ 051613 -14- of
2-[2-[ 3-fl uoro-4-(4-net hyl -iH-dazol - |
-yl ) -phenyl am no] -6-(4-trifluoronethyl -phenyl) -
ol pyrimdin-4-yl]-propan- 2 oI 2-
t hyl am no i m dazol -

2-[2- [gﬁu))f%ﬁéﬁﬂ%bﬁlﬂ@}daﬁ%l m)cnh%nxlawl}o] 6- (5‘ tﬁlﬂaﬁ%ﬂmeﬁhﬁéwhinyl)

¥
y“m{(ﬁ“ﬁ ! B%?E@F 012 [ 3- met hoxy- 4- (4- et hyl - i mi dazol - |
2-{6- dllyllet)h-ybllrmng'-ae{ﬁ‘rmﬁ]lexypy-r(éﬂ-mmaﬂhy‘l—lﬁﬁqalz@1—1 -yl)-phenylamino]-pyrimidin-4-yl} -

- 4- et hyl - pi peri di n- 4- ol
pmpaﬂ% O3'6[3 met hoxy- 4- (4- net hyl -i mi dazol - |

1-{6- (lMiy}ird%gelniﬂeﬁ{ﬂ eqﬂyt)6z ﬁnkfﬁo&yuoq%ofﬁahpwmia%w L)1y-phenylamino]-
rim - Cycl opent anol 10
pyflm if-4-y(} 4Hy@thmlxgﬁp¢r4dmﬂl=@ll ethyl)-6-(4-trifluoronethyl-p

l-[2-[2&%wxypﬁ4d%&yﬂimﬁ?oq e—ﬂ]@%}hﬁ){lﬁﬁiﬁ@oJ)-Ié-(4-triﬂuorornethyl—phenyl)-
pyrlrnf%hr[ 3- y[lﬁcﬂﬂﬁﬂ%lﬂanél‘ (4-nmet hyl -im dazol - |

1) enyl am no trifluoronethyl-phenyl)-
5-[4~( dwmlnmqﬂly Tth]zib@p((ﬂnmﬂllmom@h}éfpé@méh didargno]-2-(4-
methyg%{li'd%&ll \3hto ﬁtﬁ{ dier those, wherein R -Ar is
- et hyl A5 dazol -1-yl,

2-[2-[3-1‘11[&&3}1-)41 “EhethyBinidhaddlyl)- phd:nyletﬂ'ﬂiina]éé-l(él51°iﬂ1|10r0methyl-phenyl)-
. 2-net t hi azoI 5-yl, 2-nethyl -oxazol - 5-yl,
Pyrlmémﬁét%i]/l’mﬁ% “filn-4-yl, 1-methyl -1 H pyrazol - 4-yl ,
3-nmethyl-[1,2,4]tri azoI -1-yl, [1,2,4]triazol-1-yl,
ﬁfe!ﬁ@%e!aydoh{p%uﬁ’dsﬁdftfmrﬁmh-ys;lar)élﬁmﬂar Stk O¥RIERZOL Ais Yl methyl-
4-pyridin-4-yl, 2-methyl - ridin-4-yl,
imidazgyl{ieylhg-lme[thylz[l,@]4]h1aa@h- bybthigzol5;ylo2-nuxlgd chialyf-yl, L-ancthyl-oxazol-

e f 0
1, ZRRESyIE-0: AR ER RS S e Rotlisro L e
[1,2,4dhzoll -4, 5’=1ﬁe¥ﬂy’¥-{9& Ardbol=1Rhe 3l 4]0%@1&@1 2-yl, 4-pyridin-4- yl 2 methyl-
4- benzyl - rrethl r|md|n2y) [ 3- rrethoxy4 2-

pyl‘ldlﬁ-yﬂ-ylt %n@zl@ﬂ [5,23,4]9111%1&@@@;,5”1 ayiopazol-5-yl, for example the ollowmg

enzyl - 6- met hyl - pyri m di n-2-yl ) -[ 3- net hoxy- 4- ( 2- net
Compislfi?oxazol -5-yl)-phenyl ] -am ne

(4-benzyl- Qd@hyﬁyﬁ@ﬁ&mﬁ- g@ [H&ﬁéﬁlydxyth(amkhyﬂi-{yﬁﬂﬂmh@d’lw @liyipheyl]-amine
(4- berﬁy}—{g%eé]{lh pg?lga{lﬂ?glep?:ﬁ E{% _ngat]@gxyzfg (2-methyl-thiazol-5-yl)-phenyl]-amine

(4- berfz?l_-g rﬁxgérﬁw]tﬂ}gllhlﬁl}’lri ?P)% DKy 4| A ide Ay Tk ISPV bR %infine
2-[2-[§4acbiengA - BaettyhyHiazofSyh-ghenyRaying |o-44-fi2l uvmorinythy pyhicngt)-

. n-.__L!11E]E|r§hen¥o](5 amne. Preferred are further
pyrimidinAen Brmula H R N,, | ~L'R3
(4,6-dimethyl-pyrimidin-2-yl)-[4-(2-methyl-pyridin-4-yl)-phenyl]-amine or
(4-benzyl-6-methyl-pyrimidin-2-yl)-[4-(2-methyl-pyridin-4-yl)-phenyl]-amine.

Preferred are further compounds of formula

R NWL\RS
I j N._ ~N
L —-Ar
R e

R I-B

wherein
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NRi--Ar I R4 1-B wherein 30 WD 2009/ 103652
PCT/ EP2009/ 051613 -15 R is hydrogen, |ower alkyl or

WO omenombkyl substituted by hydroxy; R2 is hyRCDERI909/051613

| ower al koxy, |ower alkyl, cyan or halogen; 5 R3 is

| ower al kyl, |ower al kenyl,-15ewer al kyl substituted by
fluoro, (CH2)20-1ower alkyl, (CH2)2NR82, or is
AisHhigervgen, lodloxayli ot 18y andkyl syisstiaabklyy hyarbkwnal |y
substituted by hydroxy, or is heterocycl oal kyl, which
heterocycloalkyl is optionally substituted by hydr oxy

Ky Ik ﬁ'ﬁ'@?h&l Is a
f|v -org?fgwﬁ%ngér%dﬂﬁg{%r%aé éroug |ch rlngs are
optionally substituted by one or nore R for any
definition of L 10 is h

en, .h OoXY,
ey el s R%f?nyldevés P ieg DY SO g RpOr gyt alkyl.
b I%%} NR®,bang 4H066nk§[ M\?armtfiﬂ&ﬁé(yoycﬁ){ﬂgrpé@’tlonal I\?{—IZubStltuted by
- | ower al kyl , | ower

bbydigxy, ORGRRtGrogycld aékm ich @)t@dcmtealkall 1R yptldimully Euhﬁéttutgd by
8,..or 15 i.s,] owe Ikox dro R82

b eSO R R M s SRS Ebr e NG el heterours!

C ¥ip vttﬁmn%l Ay bptsdnagy bﬁbstlﬁﬁedayy &tett%ﬁorelmw anyadelmmbn of L, or

substltuted fluoro, SF5, or is a five-nenbered

histhefagsn yhydg?m ,:C(Qamléweﬁa@iyio OC(Optloweraliy} os (hQINHy tfergl being a
bgo&pggr al kyl; 20 Ar is a five- nmenbered heteroaryl
group or is pyridinyl; R4 is hydrogen, hal ogen, | ower

alskyiver dlioowss, hadris oy y-C(CMIdwdraian, QL KY)-lowlepukyl @ RY)NH, for L
substltuggd by one or nore groups selected fromfluoro
b¢ipareR\R -« @fan or cycloalkyl, or 25 is cyan, phenyl,

I [ egl het I
mﬁic _Cgﬁ(ﬁkﬁkyg/ ﬁﬁqg QE@% eteroaryl group

rlngs are o t|on ubstituted by one or nore
Ris,lower dlisoxyy bydrakkyt NBF, ﬁ)eLétemg)(b(IO)al kyl, which are
optionally substituted by | ower alkyl and hydr oxy, or
is hydroxy or NR82; L is a bond, -CR6R7-, -0-, -NR8-

Ofs tafelofd, loweBHk FlowRF by, FEEP W&W}M su‘t'}s‘t’iﬁflt8‘({"’83}11 fluoro, lower
ot her _hydr ogen, iomer al kyl , cycl oal kyl, phenyl or R6’
aplfoR7substituted by fluoro, SFs, oris a five-membered heteroaryl group, which may be

optionally substituted by lower alkyl;
is a five- membered heteroaryl group or is pyridinyl;

is hydrogen, halogen, lower alkyl, lower alkoxy, C(O)O-lower alkyl, lower alkyl
substituted by one or more groups selected from fluoro , hydroxy, cyano or cycloalkyl, or
is cyano, phenyl, benzyl or a five-or six membered heteroaryl group which rings are
optionally substituted by one or more R’, or is cycloalkyl or heterocycloalkyl, which are

optionally substituted by lower alkyl and hydroxy, or is hydroxy or NR®;;

is a bond, -CR°R’-, -O-, -NR®- or -C(0)-;

R®, R’ are independently from each other hydrogen, lower alkyl, cycloalkyl, phenyl or R® and R’

form together with the carbon atom to which they are attached a C;¢-cycloalkyl group,
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R8

formtogether with the carbon atomto which they are

attached a C3. 6-cycl oal kyl group, WO 2009/ 103652
WERMHERBEDO/ 051613 -16 and with the provi so tPEI/ERB0I/051613

can al so be hydroxy or |ower al koxy; R8 is hydrogen

or lower alkyl; or pharnmaceutt-cally active acid

addition salts. 5 Preferred conpounds fromfornula |I-B

an®l #0h tiexaopke tHahR° 0l dlavbalgy deaypauodsr alkoxy;

(6-benzyl -2-chl oro-pyri m din-4-yl)-[3-nmet hoxy- 4-(4-net

hyI -im dazol -1-yl ) -phenyl]-am ne or {6-]

(i REPIRREY % cycl obutyl]-2-methyl - pyrinidin-4-y
ES %[ifdyembet oxy gfly 4-net hyl - imdazo |-1-yl)-phenyl]

or pha-l”laﬂ(lelllﬁcaH]}OlCﬁweﬁtﬁd radditian ealfsur t her conpounds of fornul a

N NRs /. N RliAr

PPt romoRRdS TR s |-Bet T Gy b Fp i Reqggpounds

(6- belﬁry,ﬁz QKro- p%%nmsymyﬁﬁfa%ay-A@tﬁahﬂ Mayzolhomibhenyu ~amine or

(6-

cyano or oge is |ower al

[1-é4- kéngq phdnalbmyclabktyfl] %—g@ﬁt}ql-pmlg}@ﬂlbyl jfl|}1ﬁ8_;1r@ethoxy-4 (4 methyl-

OIo r alkyl, (CH2)2NR82, or is
lmldaéﬂqf%‘)élﬁ 4?89332| n- 3-one, cycloal kyl optionally

substltuted by 20 hydroxy, or is heterocycloal kyl,
whi ch heterocycloal kyl is optionally substituted by
Riedrsdypro furgeoyompasnes obforgpbla or is (CH2)o,1 -aryl or

is a five-or six nenbegred heteroaryl group which rings

are optlonaIIB El _ Qg%yLe e or nore R for any

definition of L, gen, hydroxy, -C(O O I ower

al kyl, OC(Q);1 : NC(ONH2 for L being a
bond, or 2 7" over al ko) , hydroxy, -C(O O I ower
al kyl, OC(O) -Iower alkyl C(ONH2 for L being

CR6R7-, or is CH2-C(O) O | ower al kyl for L being NRS8,

WhereH‘r is |ower al koxy, hydroxy or NR82 for L being C(O;

Rl

R2

30 R is hal ogen, Iower alkyl, |ower alkoxy, cyano,

| ower al kyl substituted by fluoro, |ower
is hydrogen, lower alkyl or lower alkyl substituted by hydroxy;

is hydrogen, lower alkoxy, lower alkyl, cyano or halogen;

is lower alkyl, lower alkenyl, lower alkyl substituted by fluoro, (CH;),O-lower alkyl,
(CH,),NR®,, or is 4H-benzo[ 1,4]oxazin-3-one, cycloalkyl optionally substituted by
hydroxy, or is heterocycloalkyl, which heterocycloalkyl is optionally substituted by
hydroxy or S(O),-lower alkyl, or is (CH;)o,1 -aryl or is a five-or six membered heteroaryl
group which rings are optionally substituted by one or more R’ for any definition of L, or
is halogen, hydroxy, -C(O)O-lower alkyl, OC(O)-lower alkyl or C(O)NH, for L being a
bond, or

is lower alkoxy, hydroxy, -C(O)O-lower alkyl, OC(O)-lower alkyl or C(O)NH; for L
being -CR°R’-, or

is CH,-C(0)O-lower alkyl for L being NR®, or

is lower alkoxy, hydroxy or NR®, for L being C(O);

is halogen, lower alkyl, lower alkoxy, cyano, lower alkyl substituted by fluoro, lower

alkoxy substituted by fluoro, SFs, or is a five-membered heteroaryl group, which may be
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al koxy substituted by fluoro, SF5, or is a
five-nenbered heteroaryl group, which nmay be WO
WQe®914B3652 PCT/ EP2009/ 051613 -17- opti onal | RCT/EP2009/051613

substituted by lower alkyl; Ar is a five- nmenbered
heteroaryl group or is pyriéilayl; 5 R4 is hydrogen,
hal ogen, |ower al kyl, |ower al koxy, C(O O | ower alkyl,
| opwmall kystitsetbsy lotwet elityly one or nore groups
sel ected fromfluoro , hydroxy, cyan or cycloal kyl, or
are cyan, phenyl, benzyl or a five-or six nenbered
het a I ' : - Qptionally

Ar sﬁgg?%tE%E§QE§H%E%®%?p%%P€gﬁ#?&ggmgge cycl oal kyl or
het er ocycl oal kyl , mhich are optionally substituted by

R’ lg%ﬁ{ﬂ)gekyl anrclj llg Gra glllNEgvera],ko;/; (38300 NR%}’%&%VGI‘&
| peRRRRIERL 4k d‘rrn% %?fﬁ%(s%l&%d Huﬂllrf%@@ hy @YY, c%isyér,cycloau(yl or

cycloalkyl pheny form { oget Her” wi t
t his cyamrd @hetatl dmnzy:i onfa ﬁ:\h Ctrh?eg/mamberad thelcrradyl group whlch rings are

d h t
c Pl“oéllaﬁ% S‘gba E‘é%drlg& e‘%p %‘%Mel{t%%‘?l“ﬁ@ Or\s(‘ %&0&/@8%‘%9{3 which are
ObpticaBy s@skittlted B loRRa an@pﬁwt lydaddyyoras hydt6x366ﬂ NR®;;

addltlon salts, for exanple the conmpound
(2- benzyl - 6- chloro pyrimdin-4-yl)-[3-methoxy-4-(4-met

hyl d 7 | sphe am ne. 20 Preferred are
L f%rﬂ#g? 3§§%bun S o?’#%rgﬁPa ZHRNI M R3 R RS

R4 1-D wherein 25 R is hydrogen, |ower aIkyI or
4 ower alk sybstituted by hydroxy; R2 is hydrogen, p .
R, R] %T\ﬁé‘?deﬁF‘%Ivﬁ‘%ﬁ}}’ fogyeach afhey hydregem Iy rrdindgaio aﬁa inBenyl or R® and R
l Fbu f rtg@ét% Stﬂ Ql\éQErb%h lﬁf‘cﬂ%{ tq whﬁﬁv‘?ﬁe é(%ﬁ!tac‘ﬁg@ébg% lé?agalkyl group,

ovver al 2NR82

4&hcbwnh telprdyiox tmt RS Gatmiw beclmilrm)ad dlowaptlkanyal | y
substituted by hydroxy, or is heterocycl oal kyl, which
heterocycloalkyl is optionally substituted by WD

RS Q?ﬂ&@é@g;bagyé§§2009/051613 -18 hydroxy or
O 2- 'ower al kyl is (CH2)o,1 -aryl or is a

or phafrma@utwalba active atid dditine satsofargkample the compound
(2-benzyl-6-chloro-pyrimidin-4-yl)-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine.

Preferred are further compounds of formula

R% NN
=
R1/Ar R

R I-D

wherein

R is hydrogen, lower alkyl or lower alkyl substituted by hydroxy;

R’ is hydrogen, lower alkoxy, lower alkyl, cyano or halogen;

R’ is lower alkyl, lower alkenyl, lower alkyl substituted by fluoro, (CH;),O-lower alkyl,

(CH,),NR,, or is 4H-benzo[1,4]Joxazin-3-one, cycloalkyl optionally substituted by
hydroxy, or is heterocycloalkyl, which heterocycloalkyl is optionally substituted by
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R’

Ar

R R

L

group which rings are optionally substituted by one or
nmore R for any definition of L, or is hal ogen,

Whoweae3ss2 - C(O) O | ower al kyl, OC(O) -1 ower al kyPCDEP2009/051613

C(ONH2 for L being a bond, or 5 is |lower alkoxy,

hydroxy, -C(O O | ower al kyl ;18C(O) -1 ower al kyl or

C(ONH2 for L being -CR6R7-, or is CH2-C(O O | owner

ah¥dtbxy§ o S(O)pevng a8, oray (G1%,)d 0881 oalskofkye oyt mexperd heteroaryl
NR82 faor L being C(O: 10 R is hal ogen, |ower al k¥l .

| SREP valigdbsiges a5 apenally Nestigied by erpimeTstie dopgny definition of L, or
f I ' or '
ey AR, S EL BS EE0, SORPorL bing
opéndopal | y substituted by | ower alkyl; Ar is a five-

AP AL ETEHE P 5-- B ERoRe Oy B Bl ok argghaniNTn for L
| pYRE -@RMYL ,orl OWEr al koxy, C(O) O |ower alkyl, |ower

al kyl substituted by one or npre groups sel ected from
f s oC(OX-trvexylkyl grdnbeing N&ycdroal kyl , or are cyano,
phenyl , .benzyl  or a fiveszor ,SiXx bered heteroaryl
g’lsg?l%e%%ﬁ” ﬁ?’%&?%’i’g ozp@F gr?ﬁfnlgy bstituted by one or
nore R, or are cycloal kyl or 20 heterocycl oal kyl ,
whi ch are optionally substituted by | ower al kyl and
hipdweloggn. loweialiayls lower plkogy.@ypr® lewertalld sebstituipd by Beoro, lower
h - er ej -
¢SGR Rl A0S 1B SN A AP RER EB R Do, afpich may be
t bptyonatle salistiacéebly mwveaditiyt;i onal ring with - (CH2) 3, 4;
25 L is a bond, -CR6R7-, -0-, -NR8- or -C(O-; R6, RY
are i ndependently from each ot her hydrogen, | ower

K Vhve. GEGIRA ero DR ip BF isREyi@AYLR7 T orm toget her
\;a\jsth\iehe cargéon aetr%ﬁ\pt%r \A%?cﬁ%?ﬂeyg’ére attached a
C3. 6-cycl oal kyl group, and with the proviso that R6

<an .al so be hydroxy, or, | r al koxy: 30 R8s hydrogen
o R P Ry Dt Bt B Beft SRIUen ey et BN 2REY, coro-
agid: ia@c";‘zl, Sl@xlv&salkﬁ rsgbgiited b$ BRPOLRER ér&@;ﬁﬁ‘ R dHF M Buoro , hydroxy,
are for exagg e the foll ow n%g conpounds WO 2009/ 103652

I
PCRhER? 0pdp @R1l6a3are cy@o, phenyl, benzyl or a five-or six membered heteroaryl

I-\I-F\I'[O%-B nﬁwgﬁ%oé%%?faﬁé géltgoiantﬁng l_s_%!sg&r}g%é‘t%ll ond or ok 1 E]oern("}{rle 1:ycloalkyl or
NhétBroRilblkyl; #hich-afebmionallyheadied by oyle) alRbEdl Hydroxy’, and with
-N -(4-triflupromet hoxy- phenyIT\% -pyridine-2,6- diamnmne

the proviso that R” can also be hydroxy or NR™,

and wherein R* and R’ may form together with the corresponding carbon atoms to which

they are attached an additional ring with —(CH)3,4;

is a bond, -CR°R’-, -O-, -NR®- or -C(0)-;

R, R’ are independently from each other hydrogen, lower alkyl, cycloalkyl, phenyl or R® and R’

R8

form together with the carbon atom to which they are attached a C;¢-cycloalkyl group,

and with the proviso that R can also be hydroxy or lower alkoxy;

is hydrogen or lower alkyl;

or pharmaceutically active acid addition salts.

Preferred compounds from this group are for example the following compounds



N-[ 3- net hoxy-4- (4-net hyl -i m dazol - | -yl)-phenyl]
-N -(3-trifluoronethoxy-phenyl)-pyridine-2,6- 5
WelR@ai1e8sSN- [ 3- net hoxy- 4- (4- et hyl -i mi dazol - | PCT/EP2009/051613
-yl) - phenyl ]
-N - (4-pent af | uor osul f anyl - pi¥enyl ) - pyri di ne-
2, 6-di am ne N-[3-nethoxy-4-(4-nethyl-imdazol - |
N-[3 m@‘ﬂh&)xphé'(m-yhdthyl 1rn1dazol—l yl) phenyl]-N'-phenyl-pyridine-2,6- dlarmne
(4-trifluorone henyIP]I\? yridine-2,6- diamn
N-[3- q}ghoxy-4 (4 methyl- 1rn1dazo -yD)-pheny (4-trifluoromethoxy- phenyl) pyridine-2,6-
diamin¥ [ 3- met hoxy- 4- (4- et hyI -imdazol -1-yl)-phenyl]-N -(4-
trifl uoronmethoxy-phenyl) - 4-
N-[3-methbkud+(dmedthyltinpdazo B 1y&)-ghey GiNdr(B efluoromethoxy-phenyl)-pyridine-2,6-
N-[ 3- net hoxy-4- (4-net hyl -i m dazol - | -yl)-phenyl]
ON - (3-trifluoromet hoxy-phenyl) - 4-
N-[3 ﬂléﬂhskﬁﬂf(@ffﬁétﬂmlmﬁ&'afzbm% ﬁleﬁyﬂll‘@mlfb%ntaﬂuorosulfanyl- henyl)-pyridine-
N-[ 3-‘met hoxy-"4- (4- et hyl -1 m dazol - -yl) - phen ylf
2,6-diampngr i f | uor onet hyl - N - (4 trifl uororret hyl - 15

h 1. Cdine.? 6-di armi ' ' o
NP i G DTG By i Dyerpmsthhghavyridine 2.6
diamis (4-trifl uor onet hoxy- phenyl am no) -

pyridin-4-y Lyrrethanol Preferred are further

10 N-[3- @@thﬁmﬂdé resithylgprdaza - 1) -pnx] 9N gt feornkghox Rpheny -

r S ogen, lower al kyl or |ower alkyl
trlﬂuoﬁ%ﬂ%?tﬁ@éﬁb%fbhd)}%}{%éy, R2 i s hydrogen, |ower al koxy,
N-[3 rh@t\hﬂiy-al(ktyhethylylﬁﬂdazot-lh@Llﬁ@ﬁm] 53 Raflusrohoueky-phbay)-4-
ower al kenyl, |ower al kyl substituted by fl uoro,

trlﬂuompg}l loyrisis2-8tdgmine ( cHz) 2NR82, or i s

I I
T e P
15 phenyt)qiyeiddlteﬂ&nﬁmkiyb ots optionally substituted by hydroxy
or .S(QO

20D B o R i s B (A i e fglenylamino)-

pyndlﬁmeylpl%ﬁelt&%l'y substituted by one or nore R for any
definition of L, or is halogen, hydroxy, -C(O O I ower

aIkyI ) -l ower alkyl or CCONH2 for L being a WD
eﬂ%ocgmhpcqmmmd@pﬁ@mm@ -20- bond, or

R YL\ 3
j@/ N——NH
R1/Ar

5  diamin

I-E

20 wherein

R is hydrogen, lower alkyl or lower alkyl substituted by hydroxy;

R’ is hydrogen, lower alkoxy, lower alkyl, cyano or halogen;
25
R’ is lower alkyl, lower alkenyl, lower alkyl substituted by fluoro, (CH;),O-lower alkyl,
(CH,),NR,, or is 4H-benzo[1,4]Joxazin-3-one, cycloalkyl optionally substituted by
hydroxy, or is heterocycloalkyl, which heterocycloalkyl is optionally substituted by
hydroxy or S(O),-lower alkyl, or is (CH;)o,1 -aryl or is a five-or six membered heteroaryl
30 group which rings are optionally substituted by one or more R’ for any definition of L, or

18 halogen, hydroxy, -C(O)O-lower alkyl, OC(O)-lower alkyl or C(O)NH; for L being a
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15

20

25

30

Is | ower al koxy, hydroxy, -C(O O I ower alkyl,
OC(O-lower alkyl or C(CONH2 for L being -CR6R7-, or

WO 2000366 O) O- | ower al kyl for L being NR8, or BCT/BP2009/051613
| ower al koxy, hydroxy or NR82 for L being C(O; R is
hal ogen, |ower al kyl, |ower-Z-koxy, cyano, |ower alkyl
substituted by fluoro, |ower alkoxy substituted by
f botal;, or SF5 or is a five-nenbered heteroaryl group,

whi ch ma optionally substituted bll)é | ower (y
15 1aver Gteits hudbxiehda dowedibdrG{Ohvispaky! FCONH, for L
p Lih L@K‘*R- is a bond, -CR6R7-, -0-, -NR8- or

, R7 are |ndependently from each ot her
h;sc(EH;g@(O)Odmmrahdylk;?erqugNRl kol , phenyl or R6 and R7

form t oget he th t n. to which they are
Rt chyboryet BB Larim e Dand i th t he
provi so that R6 can al so be hydroxy or | ower al koxy;

R8 is hydrogen or |ower alkyl; 20 or pharmaceutically
R’ asthalogemdpacnaklylt lowwer e bioxy . cymraefiereradkyd onpoitmas by floero, lower

t %ﬁ(?ﬁ)g%%u@?lg rdgbé’n@%ﬂr? f O\@Ar g, ﬁ:\s)er-rr%(e)rlillggrsed heteroaryl group, which may be
ﬂ?ticﬂﬂaﬂfl sttt by ﬂo“[eaan(gt;hoxy- 4- (4- et hyl -i mi dazol - |

) - phenyl ] - am ne or -(4-fluoro-benzyl)-4H|
1 2,4]triazol -3-yl]-][3- methoxy 4- (4 nmet hyl -i m dazol - |

I h ds of
A R e A o L0 R RER L Ceprabi o sal ts

can be prepared by net hods knovvn in the art, for

exarrpl e, processes descri bed bel ow, which
e'sc%gnpr@seNg) ¥e&6Pi-hg a conpound of fornul a

30 R2 NH2 R 11 WO 2009/ 103652 PCT/ EP2009/ 051613

-21 with a conpound of formula CI/N\N L.R3 N/ R5

R R’ are independently from each other hydrogen, lower alkyl, cycloalkyl, phenyl or R® and R’

form together with the carbon atom to which they are attached a C;¢-cycloalkyl group,

and with the proviso that R can also be hydroxy or lower alkoxy;

R® is hydrogen or lower alkyl;
or pharmaceutically active acid addition salts.

Preferred compounds from this group are the following compounds
[5-(4-chloro-benzyl)-4H-[1,2,4]triazol-3-yl]-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
amine or
[5-(4-fluoro-benzyl)-4H-[1,2,4]triazol-3-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
amine.

The present compounds of formula I and their pharmaceutically acceptable salts can be
prepared by methods known in the art, for example, by processes described below, which
processes comprise

a) reacting a compound of formula
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15

R4 11l or, alternatively, reacting a conpound 5 2 N

Nz~ RyNH/ NH Ar "1 R IV wth a conmpound of
wWoedBmSOD L "I R3 OL R3 NR5 OR5 10 R V PCT/RP2MDI/051613

to a conmpound of formula ZHR NyNy L. R3 %N/ 5 Ar

R11 R4 R I-A 15 wherein tdle substituents have the

nmeani ng as descri bed above, or, alternatively,

r @atal daghpausdopPundlaof formula 2 N Nz~ RyNH / NH Ar

'l RIV wth a compound of fornula WO 2009/ 103652

PCT/ EP2009/ 051613 -22- OLIR3 OR5 OR VII wherein R

is Cl.4-alkyl, to a conpouRnd formul a
y mrﬁl/n\ L.te

R 111

R v

with a compound of formula

R V or R VI

) H
BORDe
N~
Ar R®
Lk
I-A

wherein the substituents have the meaning as described above, or, alternatively,

reacting a compound of formula

2 H
RD/N\H/NH
Ar NH

[,

R v

with a compound of formula
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H RR NYNL.R3 IN/ Ar R5 Rl OH xxvi 5 which may
be further converted to a conpound |I-A, or b) reacting

wa2@onpesend of fornmula I R NH2 Ar R Il w tPCEEP2009/051613

conpound of formula CINryL R3 TI ITT NYN 10 R VI
to a conpound of fornmula H -222 NL.R3 Tl ~Ti Ar NYN |
R R 1-B wherein the substituents have the neaning as
descri bed above, or 15 c) fggeting a conpound of

formula RR NH2 Ar I1 RJI [witR a compound of
formul a WO 2009/ 103652 PCPREP2GE9/ 051613 -23 C N L3
OR VII

wherein R is C4-alkyl, to a compound of formula

R XXVI

which may be further converted to a compound I-A, or

b) reacting a compound of formula II

th : NH,
Ar
[
R |
with a compound of formula
Cl | N L\R3
N\fN
4
R VI
to a compound of formula
RY N oL
2
A
f X
R I-B

wherein the substituents have the meaning as described above, or

¢) reacting a compound of formula

;U—-—

II

with a compound of formula
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IN RIX to a conpound of formula RNM/L,R3 Z N/ iN

Ar 1 R4 R I1-C wherein the substituents have the
wore@pilosysns descri bed above, or 5 d) reacti ngP@I/EP2009/051613

compound of formula R NH2 Ar 11 RIlI wth a

conpound of formula C N L 23-R V-4 R5 RX 10 or,

alternatively, a conpound of formula RZ~ NN C ~/

~/ 5 AAr R R4 RX 'tNg(QOfTr%ound of formula 15

HL-R3 XIl to a conpound [of fornula WO 2009/ 103652

PCT/ EP2009/ 051613 -24- ~zN

4

R IX

R< H No L
~ 3
R
Ar 2N
| R
1
R I-C

wherein the substituents have the meaning as described above, or

to a compound of formula

d) reacting a compound of formula

with a compound of formula

7 K
P R5
4
R X
or, alternatively, a compound of formula
5 H
R N N Cl
JORS
Ai‘ = Rs
1 R4
R XI
with a compound of formula
HL-R® XII

to a compound of formula



HRZ NNL,R3 Ar I iN 11 R4 R1-D wherein the
substituents have the neani ng as descri bed above, or
WG2@p/10382t i ng a conmpound of forrmula R2 NyNH NeGT/EP108)/051613
Ar R XIIl wth a conmpound of formula H H N_, N\yL~R3
z 10 0 XIV to a conpound of24ornmula Z HR Il NYNL.R3
INNNH Ar RI1-E 15 wherein the substituents have the
nmeani ng as descri ed abovﬁ nd i f desired, converting
t he conpounds obt ﬁan%utlcally
accept abl e acid add|| sdltgy 20 The detail ed
description can béﬂ ound bel ofv and i n Exanples 1 -238.
The preparation of conpounds Rt fornulﬁ)l of the
present invention may be carried out sequential or
convergent synthetic routes. Syntheses of the
conpounds of the invention are shown in the follow ng
wheregrcthe melstifuents ave Teenshing as deeqibied @to¥eppr car ryi ng out
the reaction and WD 2009/ 103652 PCT/ EP2009/ 051613 - 25
purification of the resulting products are known to

¢) readth@Seopljouh@df fotmbifae art. The substituents and

2 H
RD/N\H/NH
Ar S
.
R X111
with a compound of formula
N L
HNT Y R
o XIV
to a compound of formula
R? N NeL 3
YO R
Ar N—NH
| 1
R I-E

wherein the substituents have the meaning as described above, and

if desired, converting the compounds obtained into pharmaceutically acceptable acid addition
salts.

The detailed description can be found below and in Examples 1 -238.
The preparation of compounds of formula I of the present invention may be carried out in
sequential or convergent synthetic routes. Syntheses of the compounds of the invention are

shown in the following schemes 1 to 7. The skills required for carrying out the reaction and
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35

indices used in the follow ng description of the
processes have the significance given herein before
wanioesesesndi cated to the contrary. In nore detBCT/EP10h#051613
conmpounds of fornmula | can be manufactured by the
met hods given 5 below, by t3fe nethods given in the
exanpl es or by anal ogous nethods. Appropriate reaction
purlﬁccaund bf thenssultdrg groéudthste kndwalko rhese kil attkpsrt.aThe kubemuents and
person skilled.in the art. The reaction_ sequence
mdlceﬁ §S%*dfl the follpwing dsenipsionnd the Rrppesyesdiavs thermignifigiopegiven herein
befor WX Sl dicAaPentd H&tl%Pythe starting materials and
elr respective reactivity the sequence of reaction
steps can be freely altered. Starting materials are
bi mh@rdetaihﬁ@rqonmouydsa\fafomﬂa & car b@mnnltfectpreddazrtbd nbshods given

ous to 10 he meth el,ow,
belown By 1R B eTRad RS SOLTBIBE0SR Tgiha ABALPRHgviRRction
conditidhs fé€the @{cﬁwd&ﬂ r@d%'tlbh B@pd dre kdo@HARh gbﬂ’é@n SRYI&T indhe art. The reaction
thiourea XIIl can be prepared as described in Scheme

sequerice is Npfdiraibgshioltheomadisplaadtin dhe swhemeso ho vergsedanendiog on the starting
rnaterﬁls a%atﬂ?eqr }egﬁ;&ﬁvéa L HE t?wﬁs thg uieh&xof(%eac]ltllog g{egs ?{ onsi%e?y altered.

con

Startutghﬁatl@ﬁ@ls ancsthof cc&mh&&&ﬂl@alvkﬂh‘tﬁe & cahBePotpasE] b:}mnethods analo gous to
car bonat e) neat or in pol ar solvent (like e. g

the me§hodssesndielo, meﬁhgéﬁdéqs?rﬂbﬁié@ the. examples. pisnpethads lmévn in the

XVl (hat = F, d, Br, I) with a conpound R ArH, (like

4-met hyl -i m dazole) vyields a nitro derivative XV. The

nitro derivative XV can be al so obtained by a Suzuki

An anﬁfne $f I Iggﬁmdﬁfaqm dr&ghﬁ,ﬁu& XDédnrR rg@aﬁa@éfd as%kérﬁo%dwgcheme 1.

and a correspo boron| c
Nucle@l&hlbc SHbstifign at foRMYEPPGIHYTG T dewm t?ﬁ&’é?aﬂﬁﬁl(? g d¢ iy q)under
pressue@h@hg/s nficroval$18vda aﬁ@eﬁre@u@él cBndieisfs diin hdIeehcO6F a?Qase (like e.g.

potassgﬁli ﬁ?{:’bo%ag%)g ﬁ?a}i‘l 6?3}? a Eo ﬁrl %n tepg IB%L@?%, pﬁﬁﬂ@ﬁéﬁfs@f &g; ? 8f a gubstltuted 4-

nitro-ph¢hy |l hahide BOVA (hall$ B.eCIRBArTh alith(@hmimpou R' BrH, (like 4-methyl-imidazole)
yleldsé| died Ia@[II\LaY]t%L %%V afﬂglntltqr(? d&%a't&@%h\ygaﬁ% alé:oac%tgﬁecg%ﬁﬁ) ?ﬁﬁﬁq or Stille

coupliggef ¢ drmive-pRunyl hlide XVEharil, Bl lk ke rrrasponsieg Kyl Yoronic acid or

aryl tiR Me@RRIVY IR 9t a5 Ala A RARD) &J@al?ﬁﬂﬁletﬁg 91%5@&% ofB®ase in a polar or
fo Emat ion of the ubsti t uent ound

apolarysglvertandeanmbieh| os fighd CmpCrafire an@r 5}2%?%@ ige Hg? nitgo-pheny!
boronk X Y H1 m@l@eﬁuhﬁeR A¢hal) (hafD ycﬂ*lpgﬁ NatAlRAndtivclyhenitro derivative XV

| adi
can b ERERE FoRla GiGRk Puskitol et & a iR R In R = 1w,
alkoxycet at-dkylprhy dpplymsg stgndurdretaation deiqkences pr the bmmatmn af the
substlfﬁg taAqua tnltké l:d)rlﬁgo&d%(V%‘éﬁBQP cé‘dqi!o%'il' aﬂﬁ)ng %% RFally known

art.

vent aceti c acl

procegh&r@se p{gahyd‘r@ggnatlglh in thp grasence H4 a@@tabfs‘@ggge @d% 59% palladlurn on carbon)

ina sdl%tn:E Plelecd. dgl GtiAnS UASdh m@aa by ugihgfan&hlqr&é ##6h) or a metal salt
aniline ive rotectl rou si.n

(ke oA 15 MG YA Ss9G5 TR Soh A FLSuRl e,

Alternagad i amilincUih dar bd:laépirycﬂ by it@ddeing ansbstitidee AeR Yinto a N-protected

anilin® géer%ng%?%?(Per r%K%? {1% ?%&gpg\ést % nei?‘a)l y K oWnS% Je(au

er e
d18p1acfesepvé @etacv@rhwndamatalmbsmqlums I(ijeccd. gawllm@uml(@) ctrlhvépper(ﬂ) catalysis)
or, by%ﬂlﬁ%ﬁ ng%ﬂygn a-f\h?ro%ytéd' dl?oo% [ éfﬁfta{lV@de r g?ctpi%g and

direc In a reacti on

subseqispdn| Céeaazqub TEeIPVRIEFUIE SRRYD. \mhﬁ niing SeredysAbisangealsa prepared
direct Rah h@RizulR r&dhish of hlbotorid acidBerivative NOE wibiah 'c@l%épﬂﬁ@hg aryl halide

R Arha?{'ha y%lsBr unlgi galﬁlaleurr]ﬁ:( ga{talgsls Iothe presenége Df 3 base in polar or

apolar solvent and ambient or high temperature. A guanidine I'V can be prepared from an aniline



35 apol ar sol vent and anbient or high tenperature. A

guani dine IV can be prepared froman aniline WO
WQO®914B3652 PCT/ EP2009/ 051613 -26 |1 by reackCTRP2N0Y/051613

cyanam de under acidic conditions (e.g. hydrochloric

acid or nitric acid) in a pietic solvent (like

ethanol) or, by treatnent with a carboxam di ne

I by rggd’tfo}{%fl{hvﬁlangﬂlﬁi% R da%ﬁcgg E%ydltl%tﬁ )ﬁ; £ léydtr%chlorlc a01d or nitric acid) in a

protic §ql|vmpir(b§@ ethiuefilher, by freatmsot with @rca@paarardmes@rveme hke 3,5-dimethyl-

az&@tlL&%HxaMndlﬂe t2|3§161ﬂ)1 ER6MRIre ol@8Bho g%aﬁﬁ'nféu {neaapc}ﬂnl dr apolar
can b her reacti ani i ne

solveq;\,l qmloga f md %B@@‘éﬁ% olgéqtqevétthlggree Bglﬂ(lepag prepared by elther reacting an
5 amhnélHanH zhtlﬁ(qﬂfobgﬁhy ldetiva (vt dikpy.pi dongjo cﬁﬂioh?l&ﬁd( 1 H)}Ipyrldone) followed

by an&g@/lplmf; é&hrﬁng%%% 8??3)’?{%%&% gﬁ tl@h 150811ocyanate t(lﬂ<e ¢.g. benzoyl
1soth10csr@mdne)(m1ylanb&eq1)wmmgdmubmumlmtdnmdratwfbrmecbf t he

intermedi ate forned. Scheme 1 R2~I NO2 \% XVII| see

Schene 3 (HO 2B for examplgsne RLArhal see Schene 3

for exanples see Schenme 272 2 Tor exanples 2 Nzz~ R

NO2 RIArH R NO2 N2 R,20 14 N | or RLArM Ar XVI M =

B(OH2 R XV R XVIlI (R al’kyl hal = hal ogen or

SnR3 al koxy or NH2) F| ! PG RRvINUNERScheme Bl 14 hall
RAHS XIXA R®P 2 HR R2 NHorexamples

R'Arhal
see Scheme 3
for examples see Scheme 2
2 for examples _2
R NO, RIArH PP R NO,
_—
O
hal or R'ArM
XVI M = B(OH), R XVl (R =H, alkyl
hal = halogen or SnR, alkoxy or NH,)
R? N H
PG 2 N NH
X T
hal RIArH Ar S
XIX |,
R X1
R? N
9 H
Spg R NH, RY N._NH,
= hid
° - Ij - Ij NH
R Ar Ar
XX (R = H, alkyl, FL1 I FI{1 \%

alkoxy or NH,)

1 R'Arhal  see Scheme 3
for examples

RZ\/ED/NHZ

(HO),B XXI

10 Heterocyclic anilines 11 like an oxadiazole derivative Ila (Scheme 2) may be prepared from a
corresponding ester XVIIla by conversion to a acylated carboxylic acid hydrazide and

subsequent cyclization to an oxadiazole XVa followed by reduction of the latter using generally

known methods as described above. Treatment of an aldehyde XVIIIb with TosMIC
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JIPG/ Il NH RA Ar XX (R=H, alkyl, R1 1l RIV
al koxy or NH2) R1lArhal see Schene 3 for exanples
WOR2000/108622- NH2 ~\ % (HO 2B XXI 10 Heterocycl i cP@REPI0N®651613
Il like an oxadi azole derivative Ila (Schene 2) may be
prepared froma correspondid¥g ester XVilla by
conversion to a acyl ated carboxylic acid hydrazi de and
(tosyluihsEgoeahidey gikldz ahioatzdlOXam. axat@zZollk vac fc@ﬂnie@tw ghto a

by reduction of the latter using generally
Subs““’étdtﬁﬁéo s%“é%@efrr%@anta%m@dolmés%@ﬁ%et%ﬁ, taﬂu%qoa@mﬁaéwlfomc acid
and a ?%4]%1'6 ) g‘N hthw%lﬁ%fés e 2O 3:{6119%935%(1 dﬁ)&% FhdAR 46%%@%1% the presence

I SOCyanl S an 0Xazo
of N l‘k-dtrmihylk{tbdtdmlde dnnd:thylwnwbaﬁdel@rdlrmwammesObsmﬂﬁonmtaenﬂ A thlo amide

e XVc by treatnent with iodohen di.gcet at e
XX QG B R BTG A vl A L Ao s reagent
accordﬂi‘g RALRAA ﬁ%c@&\{%scﬂéhﬁﬁo@ﬁ?ﬁ%%n%t%h &\EDi 9@%&@ tﬁ@gekpectlve
in the presence of N, N-dinethylacetan de di nethyl
anilingsgdét-dl and hydr oxyl - ami ne- O-sul fonic acid. A thioanide
5 XXI'l can be obtained by treatnent of a correspondi ng
amde XVIIId with Lawesson's reagent according to
known procedures. Reducti &h@®editro derivatives XVa-d
prow des the respective anilines Ila-d. Schenme 2 Rz

NOz RR._as N@dﬂg@mgaw NOz NOormation O |/ NH,
cyc|i on O | ction 1 Rl~mawtic® N-N XVa
N X 4_532_&10;)”& a NH 2 —H-= TosM

reduotion | XVa N-N lla

XVllla
RA NH,
reduction
—_— X
\ Ny
-0 XVb -0 lb
2 RA NO RA NH
R NO, FaCSOH R1 ? reduction R1 ’
Phi(OAC),
R1 RICN NS N
\ \
»o XVe >0 lic
R1 R1
2

—_—

RA NO,
(MeO),CMeNMe, reduction
H2NOSO3H S .
N\ ;\1
)’ XVd

XVliid XX
R’ is lower alkyl.

Heterocyclic anilines like the pyridine derivatives Ile (Scheme 3) may be prepared by Suzuki
coupling of a boronic acid XXI with a halide XXIII, or by Suzuki coupling of a halide XVI (hal
= Cl, Br, I) to a pyridine boronic acid or ester (like e.g. the pinacol ester) XXIV and subsequent
reduction of the nitro compound XVe. Aryl boronic acids and esters XXIV used as starting
materials are either commercially available or readily prepared by methods known to one skilled
in the art of organic synthesis, ¢.g. by treatment of the corresponding aryl bromides R' ArBr with

bis(pinacolato)diboron in the presence of a palladium catalyst.



O XVIIIb NCO XVb NCOIlIb Rz NO 2 N Rz NO2 F3CSO3Fi

Rl z RL NN-12 Phl(QAc)z reduction RL RICN _ N ~ N R1L
WO-@0i1e365D XVII1C RL ~O XVC NO2 Rz \ NOz R2 NO2CTRRP2009/051613

NHz H NI/ I (M0)2CVeNMe2 reduction z H HZNOSO3H S S

/' NI NI WId S XXIl 7-N X Nlid 10 R is |ower

al kyl . Heterocyclic anilines like the pyridine

Hetercgcgfgfu%/ alil 11\{6%311146 tE éﬁg%qgﬁerg‘)&t%ﬁf 18%]1. ﬁg gﬂ%ﬁ&?&i gg%&%i{' Légﬁphng of a 4-

oni c acl
nitro-pn barRhic 60pLY Hoproh catn el (5t o £ a2 methoy-Agrizbppenyl)

4,4,5,3 Qetﬁn{é}ifyl qi, 99)]&18£éb6k&a1§b§'\91t195 heRdexx dlﬂ%@e gamétfﬂﬁ 4 iodo-1H-
pi nacol XXI'V and 'subsequent . red uctl on of

yrazorh:)c yrgle maré{ﬂk%talwym thsgrenenes ofca ks Ahapelag %rr@omwdlum
5 underbsfthgas starting 15 materials are either commercially
avai |l abl e or readily prepared by nethods known to one

Heter@dybhd adllindsrikehRe thidzoRf deoik Gan 1tg ﬁMSNaB %ﬁdp%redefr(ﬁn albylide XVI (hal =
treatnment. of the correspondi ng rom des R ArBr

CL Brypitbyy paﬂa@wﬂﬁe@m %olyajhaéwﬂbwtrﬂlﬁwtth@ew@@em@%ﬁatalyzed Heck
A 3
R T ey

acctatd)l ih aqmlhar belvpmte(phas ed. NyN-Bitaetkylacoarpidengndef heatdg (c.g. to reﬂux orina
nitro-p (yl -boronic acjd XVIIl, or an ester thereof
10 mlcrotvrwq&eve@ gnd sibpenugat nedyS50R of ther Hitrp BERWP ) -
4,4,5 5-tetranmehtyl-[ 1, 3,2] dioxaboro lane), with a
halide XXV (like e.g. 1-nmsthkathe#-iodo-1H pyrazole)
under palladiun(ll) catalysis in the presence of a
base in a polar or apolar nedium5 under heating.
reHeter qeyclric anjli nesPJ(d)ke the Fhi Nt.derivative Ilg
e pre g@ﬁaf om.a_hal i dR\ VI t = d, Br, I)
Iladllm ) (like e.qg. palﬁ I um
tetrakis-tgl n phosphl ne) I zed Heck reaction
wi'th an al ﬁxnp&%%gtltut ed thiazol €°XXVI in the
presence r(‘)"’I"%\ ase (like e.g. potassium acetate) in a
pol ar solvent (like e.g. N Ndinethylacetanide) under
,heatin (eR1 to reflux or in &4 Nopwave oven)r:

i@EH ent %‘Pf{bn KOt he RA| pup. reduction g1

(HO),B

—_—
XV XXIV (RTArM) XVe
hal = CI, Br, |
R? NO, R? NH,
R NO, - hal Pd(0) et
D/ X RLN/j RLN\ \ reduction RLN\ S
(OH),B N N= N=
XVII XXV (R'Arhal) XV Iif
RY NO, RY NH,
RS NO, s Pd(0)
S reduction
+ R4 1 — R - \<
halj©/ N R R— I R—Q I
N R’
XV XXVI (R1ArH) XVg ”g
hal = Cl, Br, |

hal is halide (like e.g. chlorine, bromine or iodine), R’ is lower alkyl or hydrogen

Compounds of formula I-A (Scheme 4) can be prepared by firstly converting a ketone XXIX to a

15 enamine V or a diketone VI, respectively, followed by condensating these intermediates with a



Scheme 3 Rz NH R2\ NI-12 R\ hal Pd(O R I \ z O

loo (H)2B N XXI XXIll (R Arhal) Ile hal =d, Br, I
w@2002/103852 \ Pd(0) reduction + hal / XV (R ArR¢T/ER100%051613

A, Br, | Rz N2 Rz NHiz R2\ NO hal Pd(O R NI R=

Nl reduction R= (01-1)213 N-29- XVI| XXV(R'ArhaI) XVf

I1f R2 NO2 R2 N-12 R2\ N SNPJ(O R-S

guam(;@gf’fkﬁc%g e 2'5' ﬁﬁ%n%)()f\alll{qg%n%e§ ﬂﬁf c?%! Wﬂy(klﬁh%'?ﬂethods e.g.

by tre@tmgcﬂr mﬁée XBi‘éﬁhlmén @mrtusgb/ﬁmeolme Rlugns) W@h@rsomtwyloge (Grignard reagent

(like Iﬂéfgﬁlﬁﬁgﬂesgﬁﬂ'@f%ﬁg§ irPfetrhIBfdRduRinh aftchpERATEs #dmS@No 180 °C)
prepared by firstl épconvertl ng a. ket gne XXI X t

Prepaigtgpphan Waarm%VcﬁaR gRexad Yrré%@éltqf\?%wlﬂ W&maav%ean%yf DMF
5 (like N.oRdiems eyl fogndrmids diréth Prated] et Bedwiet s acapént000H113652

blS“ﬂ@@ﬂﬁ 9&%9} %ﬁnA&&%@%”‘%g e LR g HeRBACCV I by known

methodgta dby reaetlgn withya darteedtylingcid estiet ini the pd&xfick off a saong bese (like

sodiuni %géfff&g pg){ %E‘nttajt b[ﬁl@f)?ldé“hhﬂuﬁ cﬁ@WBi)ng?d‘e%ﬁl %é)lgln@ Elgolar solvent

rm nesiumc

(like e@@@l@bﬁﬁ}@hﬁ(ﬁf@ﬁaw} O340 lte@wp epadamwationefdhe aamniding BO wath an enamine V

10 kE6EPA fd filatdr BRoRAXTVAR, Optoasl tﬁ@ cSMRE oPYase (lik
ora reactjon %k%]axivl? % }bﬁ %I\/F ; ase( ©

| a nal
tricthylgrRing). @hdeABAHFEIATY rued i ﬂ%} E igeiiai o SBR @ en at 100 0
250 °Q,eqigkn the(pyeintidine Ut DX lernatively, compounds of structure I-A can be prepared by

reacting a keto-ester VII with a guanidine IV and subsequently converting the resulting
pyrimidine XXIX to a compound 1-A by further reactions on the hydroxy substituent of the

15 pyrimidine ring, e.g by preparing a corresponding chloro-pyrimidine which can be converted to a
compound I-A carrying a specific group R*. A keto-ester VII can be prepared from a ketone
XXVII by known methods, e.g. by reaction with a dialkyl carbonate (like diethyl carbonate) in
the presence of a strong base (like sodium hydride) in an aprotic solvent (like tetrahydrofuran or
N,N-dimethylformamide).

20 Scheme 4
= Lag? \og\\/L‘Ff
XXVII 7 NAOR v
/ I \
R N .
l v I
Ar Nz Rs

N

o I—\ 3 |V
R L. | 4
\I\: 5 _— © R® / R’ I-A R
R
o) RS
4
XXVIII R T

\ Vi
) H

Vil XXIX

Further route for the preparation of compounds of formula I-A consists in reacting a 2-chloro-
pyrimidine II with an aniline II (Scheme 5). In an analogous manner, compounds of formula I-B

and I-C can be prepared by reacting an aniline II with a chloro-pyridine VIII or IX, respectively.
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bi s(di met hyl am no) net hane)). A di ketone VI can be

prepared froma ketone XXVIII by known nethods, e.g.
wWh009aessti on with a carboxylic acid ester in tPEI/EP2009/051613

presence of a strong base (like sodium hydride,

pot assium tert.-butoxide, |3hium diisopropylanide) in

a polar o apolar solvent (like ethanol,

The 1ntteqr¥1{e8§¥e(§ rlﬁf \V/ﬁﬁ‘ g{uﬁ fx thA B@%%%are@%? ggﬁ]&'gﬁ ]g oWt e&@?ds A trlchloro-

yrlmmeaXXéir caurfpr@ﬂ t&rre@;hmed éne dichjpro-daaydtive 2eXXhe g bg éreﬁt@eent with zink

in aquBhs RasBnialak KT, ahﬁ 's@ﬁs'@é{ﬁéi‘i'f’[&rnt%le 4-lorb 8UREHRLHS LR XX Qmeggrced by a
to 150C, opti on Si r&glpan m.cr Wave oven at 100

group jggRCumyg ajnyelep 1<b§,q, SH{UGPR Ecaction ngetr@q,cﬁgp Wy ayGrlgnarg reagent,
c.g. baepeigncsuichBbiidy ¢l tﬁl@hﬂ’dré‘ﬁr@aﬁfhtbgo o €J0ACRor, BY a metal catalyst

. t ket t VI i.th i di. |V ) .
assistdC RS (S BnTRiL Tint bl R -ClRE i RBRagpigo-biphenyl
tetrahydyo furap mpoomdvd e¥enh §0 fun t 067 C). ddictriatimsly omnet dfehdwedetoseychloro

atoms%lf%@dyﬁ@{ re fac&h &g dﬂ}?ég(b Rdfoﬂgwéd B? repgacgmg%/f\%of ahsecond chloro-

prepari ng orres 0 10r0
substibenicip fhespicemcd otc s R4, teogd Hb Acipacpyrimidine VI is

preparﬁﬂ (BEJH’eﬂ?écern%nk@it Gre®hldb a%lrﬂ b rdil% HPE-?@ azﬁﬁﬂ) Bﬁﬁ%@descrlbed for the
XXVI 1 by known s react

Pfepar&“%ll? aﬁ@r n &%?rl%%ﬂ%‘étf@nPFr’ &é F%P}ﬁffﬂim aPE %Iaar? liem%cement of
one clisreseda ef atompsindoXFXDeaDs a(drokeRS. dmemupmrgcbﬁiet)ermmlms 111, VIII,

and Dﬁl r%‘\ﬁ)tgé:t?&e?ﬁ lvx?ll gatrn nagllrlrllm tlseatfgg%ﬁﬁsh%% B apNXElgngm\etaBaLalﬁg assisted
displapeavnt r@stmm . Raisipg rﬁalladlﬁm andte, L (daeycld)heﬁwlnhorﬁplm “biphenyl,

potass:ﬁlﬂlyaIBOIQaté dmxaﬁg’ rﬁcg{v_va@% oagn '%8 rﬁnOZ(E@C / N / Rls (R;i I\/:?l

O—I VII XXIX Further route for the preparatlon of
conpounds of fornula I-A s in reacting a

2-chl or o-
Cl<__N \rv\[ Cln N, _-L I RA N_ N L
S~ ~53 ~3
YOS XXXI \Nﬁ N AN D/ OYOR
N~ Rs = Rs Arl' Nz RS
R* R' R* A

cl L

YT NSRS Ij NG
NN - Nz - N N
T &
XXXIII VIl -B

S

G
=N —_— =N e
| R*
XXXIV IX I-C A
The preparation of a compound of formula I-D (Scheme 6) can be achieved by reacting a 1,6-
dichloro-pyridine XXX with a compound HL-R3 (XII) followed by coupling of the resuling

intermediate X with an aniline II. Alternatively, a compound XXX is at first coupled to an

aniline II and the resulting chloro-pyridine XI is then reacted with XII. The chloro displacement
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pyrimdine I'Il wwth an aniline Il (Schenme 5). In an
anal ogous manner, conpounds of fornmula I-B and |I-C
w@2mohesepr epared by reacting an aniline Il w tPCHEP2009/051613

chloro-pyridine VIIl or IX respectively. WO

2009/ 103652 PCT/ EP2009/ 0516318~ -30 The i nternedi ates

11, VII'l and I X can be prepared by generally known
reacctﬁg Iﬂgqum tffésg { %ﬁﬂ%ﬁgg ?%1 lpe{ch\{?g?d Bg t@fﬁﬂﬁleobﬁ%} dlkgﬁacernent
reacthanelatefﬁé@‘hly Vil tthh pydsaikce dfia satilde satalystdfikeamP @Q:comp@lund)

subsequently, the 4-chloro substituent of XXXl is

replaced by a group HL- R3cpghdig a nucl eophilic

substitution reaction (like reaction with a Gignard

reagent, 5 e.g. benzyl magnesi um chdz0r | in

t et rahydrof uran atClgdstd-grF200) opi, qﬁ'%ret al

cat al yst HLa%sd”st ed displagenent re’%ﬁctl onll(e.g. using

pal | ad|Wat e, 2-(di Byc;(oh xy| ghosphi no- bi phenyl,
tetrahy uran, mcr ve oveWn, 2000) .

Cl @rnatively, one of the reactive chtoro atonﬁ of
| |Sf|ﬁ<5/@l§waced by a group Q R3, f @&l gaedN N L
rt

pRacems)_q second chl oro- substituent the R
R'nt di Il by a group R4, to afferd ¥ I. AF R’
chl Lpyri m dine VITI is 10 prepaléed by [qupl acenert
of one Wam by B ggouR H;—i%k/a'nal ogously as I-D
descri bed tp fatfi on I'l1. I'n anal ogous
manner, a chl or gppyefm i::e[@( IS prepared by
repl acenent of I4gne chl org atom of a conpound XXXIV by
a group R4. The Coupling of imklermediates I, VIII,

and I X, respectively, with an aniline 1]

For tha@tf‘@ﬁfﬂﬂpg REd CoPPARS IyE ﬁ%‘:hﬁmﬁ@t)zaﬂ thipaen >§H¥ isge8yasteddo a reactive

derivaf\ 3 06 B IAS S FRAA Alr GrbiotL SBCTLWAICh ¢ BE BbhEa by the
treatmeatr dXOQIAL with dicthé ivelid dincicenvay et w9en Coﬁ@eﬂ&ﬂa@n QOXKVI with a
carbo i %ggi hSWFJ\I ,QEIIV - %I)y hgat%g tggtlr\\)gp %mﬁg@en&}ﬁ@#k@v%} (like

ethandlj aff&]ds%ﬁnipoﬁhdscﬂﬁl NLR3 -~ NRs C XXXII H Ck -
YYL--R3 I'l R2Y ~YNYYL~Rs

Scheme 7
H
H NNy I~ Re
o)
H
2
R? N NH, Mel R N~ NHHI XV
o
Al Xlil AL )
R’ R XXXVI
R2 SN
Pomia
AIr N
R I-E

The compounds were investigated in accordance with the test given hereinafter.
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N N------ 30. NNA" aNNRIR R4 XXXIII VIIT |

-B HA NL~-RB O NL-RBRR NM L, 3NII R- al iN
WO 294036521 IiN 4 1i 4 A XXXIV RIX R R |-C Adner2009/051613
preparati on of a conmpound of forrmula I-D (Schene 6)

can be achi eved by reacting-®-1, 6- dichl oro-pyridine
XXX with a conmpound HL-R3 (XII) foll owed by coupling

Cellulak akda® resuling 20 i nterrredi ate X with an anili ne I l.
Al'ternatively, a conmpound XXX is at first couple

Humal gegie o s FH Cellng TRETPB o Feiey A7 e Rlyted it 18. ORP C?%s/welmo

ulin 068) RBASAT IR dsBlserfidfad 20 %% B, A5 oA PARASpYEl b and

incubdtfe g6 Byateses % a0, bgridabiaédiag tdy cdmigrumgs. nucl eophi I C
di spl acenent reactj ons, ]eooreferably in the presence of

Compgungy; foitspiangcuerg djsselved 0% Mepd) vieldingotd). Agno lution.

i T Bl e R YTl s,

Sub seférii'Mhtleﬂl Ilqgldélhﬂtia;@gé\}e aRén Poit 6 rbspondd durve. 1000l & dach dBution was
added to the cells in 96-well plates. Appropriate controls using vehicle only and reference

compound were applied to this assay. The final concentration of Me,SO was 0.4 %.
After incubation for 22 hrs at 37 °C, 5 % CO,, 50 ul supernatant was transferred into round-
bottom 96-well polypropylene plates for detection of AB42. 50 ul assay buffer (50 mM Tris/Cl,
pH 7.4, 60 mM NaCl, 0.5 % BSA, 1 % TWEEN 20) was added to the wells followed by the
addition of 100 ul of detection antibody (ruthenylated AB42-specific antibody BAP15 0.0625
ug/mL in assay buffer). 50 ul of a premix of capture antibody (biotinylated 6E10 antibody, 1
ng/mL) and Steptavidin-coated magnetic beads (Dynal M-280, 0.125 mg/mL) were
preincubated for 1 hr at room temperature before adding the assay plates. Assay plates were
incubated on a shaker for 3 hrs at room temperature and finally read in the Bioveris M8 Analyser
according to the manufacturer’s instructions (Bioveris).
Toxicity of compounds was monitored by a cell viability test of the compound-treated cells using
a colorimetric assay (CellTiter 96TM AQ assay, Promega) according to the manufacturer’s
instructions. Briefly, after removal of 50 ul cell culture supernatant for detection of AB42, 20ul
of 1x MTS/PES solution was added to the cells and incubated for 30 min at 37 °C, 5 % CO,.
Optical density was then recorded at 490 nm.
ICso values for inhibition of AB42 secretion were calculated by nonlinear regression fit analysis
using XLfit 4.0 software (IDBS).

The preferred compounds show a ICso< 0.5 (nM). In the list below are described some data

to the y-secretase inhibition:

Example No./ ICs in vitro Example No./ ICs in vitro
Formula (nM) Formula (nM)
I/1I-A 0.22 137/1-A 0.43
2/1-A 0.21 140/1-A 0.18
3/1-A 0.24 145/1-A 0.39




XI5 For the preparation of a conpound |-E (Schene
7), athiourea XIlIl is converted to a reactive
wa@leeieese, such as a thio-am di no et her hydredDEPH89/051613
XXXVI whi ch can be obtained by the treatnent of X1l
with nmethyl iodide in aceton®-at 20C. Condensation of
XXXVI with a carboxylic acid hydrazide XIV, e.g. by
heat sngat he |t wo cppponent's 1 n4e/1p0l ar | sol vems (11 ke
et hanol \ , af fords conpounds 1-E_ 10 Schene 7 H
H2NN94_, , 0 2 NWH2 Mol RAANIHA I f NHHI W& RA' S
Rt Xi H RIS XXV A2 R NYN =L+ R3 NN

| - Eﬁ'llﬁe conmgounds Were investigated i n accof gance Wi t h
t he t2¢5A gi Ven heyggnafter. 136/ D 2009/ 108652
PCT/ EP2009/ 051613 -32- Cellular assay Human
neurBgi-fona |H4 cel#% overexprlé%/§1A19 hiinan ,Qﬁf-i wer e
ptatgdat—36,000 'ib/thl/ Y vov ptates
in | medija contal ni ng 5}3?&% ng/l gromycin
B angdy/i-pncubat ed g 9g 2h at 3]5@11:5 % ,02 poig@r to
adding test lconpounds. 5[Conpounds for testing wer
di sskﬂﬁréd i 100 08Me2S0|yi ell@ehin a 10 MM3st ock
sol n Typtegtly 12 t—of—these—soluti wetre
o TR TR R oga | of ISUE medl o (W FCs,)
Sub meguent ijal 1:g44i T utiions jgayey a tén p0|()[11t3 dose
response curlve. 100 | of |each dilution was added to
t he Zel- As i " 96- vﬁaM pI at es. 1ARpriopri ate cOnltrol s
St hi-ctre—oni ad—refet cofnpottd_-were
appl?ﬁé% t/hi s %@%‘y The fﬁﬁyli%oncentrator n of
Me2S6% y\as O % (9o Afterr 1 nqgbgid on for 23 hrs at| 37
C_ 5 %C02, |50 | supernatant was transferred into
r ound/I-A 0.32 163/1-A 0.36

43/1-A 0.15 164/1-A 0.21

46/1-A 0.27 165/1-A 0.23

47/1-A 0.19 166/1-A 0.28

61/1-A 0.50 167/1-A 0.07

62/1-B 0.98 168/1-A 0.06

64/1-B 0.67 169/1-A 0.17

65/1-C 2.51 170/1-A 032

70/1-D 0.26 172/1-A 0.45

72/1-E 0.10 173/1-A 0.09

73/1-E 0.22 174/1-A 0.1

75/1-A 0.31 175/1-A 0.1

76/1-A 0.49 176/1-A 0.47

81/1-A 0.34 179/1-A 0.08

82/1-A 0.48 180/1-A 0.14

88/1-A 0.39 181/1-A 0.09

90/1-A 0.17 182/1-A 0.26

91/1-A 0.07 183/1-A 0.43

92/1-A 0.45 187/1-D 0.22
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bottom 96-wel | pol ypropyl ene plates for detection of
Al1342. 50 | assay buffer (50 MM Tris/d, pH 7.4, 60
worktoda@os2 0. 5 % BSA, 1 % TWEEN 20) was added tBCT/RR2009/051613
wells followed by the addition of 100 | of detection
anti body (ruthenyl ated A(3484pecific antibody BAP15
0.0625 g/nlL in assay buffer). 50 | of a prem x of
captaweAant ijbody ¢ k2 oti nyl at adsSELO anti body4 1 15

a/mM) and Stlept avidi n-coated magneticlheads (Dvnal

M 285/1-8. 125 g/ Mf2vere| prdfhddbat ed for 0Blhr at

+

roomgLERpergture ' bif ore addi q Z}I-iff assay piocg,fsb. Assay
pl ates were | i ncubated on a sﬁaker for 3 hr§at ropm
t emped/ataur e (and fo.mal 'y nead 1pg/1ithe Bi over ip8VB

Anal vser adcordinag to the manufacturer's instructiy ons

( Bi é()é/lﬁfss.) . [Toxi Q44 of ¢omdARdd was| nmoni Octed byl a
usi 10120 a |col orfhbtri ¢ |assay CeBl I Titer 96TM AQ

assayg/[FA ongga) age®rdi ng to20bg-pranuf act upeys' s
instruction Briefly afifter removal of 50 gl cell

cul 109&supdr nat &hd2For det e@05drh of A(34204%01 of |x
MFSHLPES—sotytion added—tog the—ceHs—ancd—jzncubat ed
f or lggﬁr‘ﬁn gt 37 C°5 % CO2. %O%ﬁ‘cal densptd')} was t hen

reconglech at (490 ngrpo | C50 [val pes/if2or 1 nhi bi ign of
A1342 secretlion were calcul ated by nonlinear

regié®sifon flit an8dysis |25 @EPAg XLfit 4.0.Xoftwafe

(HDBS)—Thepreferted—conpounds showa+C€50<0-5(nM .
Inuﬁmﬂﬁ st |bel ov9%¢e descri ggzﬂﬁme dat a \dt\%‘ t he
y-seg¢rgirase |I nhi g {4 on: Exampbe/Np./ [ C50 igre4gvitro

Exanple No./| 1C50 in vitio Formula (nM Formula (hM
1/ 11M0422 137/1-020. 43 |2/ 1 28621 140/1-AR.16. 18

3/{_[\!\’1/1 1 A N 20 VaNEsYaYaYaVWik Wa)

A ] 1 \ NECD
V4L N 1L 2O ) B B . DI \'A W we 1 UOVJIL
pCT/ EP56bos d51618 1133 51 - A48 146/ 1-A 88 o/l

A

0. 194N T-A 0. 25 141 TT{A 03310497 T1A 0. 369 12/ THA
0.38 150/1-A 0.23 13/1-A 0.43°152/1-A 0.22 16/1-
0. 212183 1 -A 0.210.237/1-A 0. 204154/1-A 0.49.2218/1 - A
023 355/ +-A0-13—19/+-A0-—46—156/-HA 043

1201-A 0.46 D35/M=A 0.28

131/1-A 0.32 236/1-A 0.45

134/1-A 0.38 237/1-A 0.5

136/1-A 0.29

The compounds of formula I and the pharmaceutically acceptable salts of the compounds of
formula I can be used as medicaments, ¢.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The administration
can, however, also be effected rectally, e.g. in the form of suppositories, parenterally, e.g. in the
form of injection solutions.

The compounds of formula I can be processed with pharmaceutically inert, inorganic or
organic carriers for the production of pharmaceutical preparations. Lactose, corn starch or
derivatives thereof, talc, stearic acids or its salts and the like can be used, for example, as such
carriers for tablets, coated tablets, dragées and hard gelatine capsules. Suitable carriers for soft

gelatine capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and
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20/1-A 0. 44 157/
22/1-A 0.49 161/
WG SJobAKS6s2 32 163/

A 0.13 21/1-A 0.47 159/1-A 0.12
A 0.28 28/1A 0.49 162/1-A 0.17
-A 0.36 43/1-A 0.15 164/ 1 - ACOT/RR2009/051613
46/1-A 0.27 165/1-A 0.23 47/1-A 0.19 166/1-A 0. 28
61/1-A 0.50 167/1-A 0.07 62Z%-B 0.98 168/1-A 0.06
64/1-B 0.67 169/1-A 0.17 65/1-C 2.51 170/1-A 0. 32

the liké0Dtpdadthg2m the Ratlirefo fAhedactivé 2 bstdnc® nd Qartiédy dre Ano@ve@@r usually
73[1-E 0.22 174/1-A 0.1 75/1-A 0.31 175/1-A 0.1
requirgg thg\cg;e A9 sqfy gglptine @p,gp;les §11}tpblg\cgrlgy§ f@ri‘g]mprgd@tl@lgof solutions and

oo GG 180 o B3B8 oo A o

suppo@iﬁ)‘ries Ard) fotexd@iple] addufd] @2handn20 0494, boB36 S Xats, semi- 11qu1d or liquid polyols
q / EP2009/ 051613 -34 94/1-A 0.32 188/1-D 0. 24
an th@ KE- A 0.42 189/1-D 0.31 97/1-A 0.2 192/1-D 0. 27

1944 *Jhaﬁ\mge&@lca- ?éﬂargl&ls %@n rﬂ(Q*'éé\‘er %o‘ﬁta‘ﬂlﬂprle@ez%m@s Cgoﬁrrlblhzelrs
106/1-A 0.12 198/1-D 0.31° 108/1-A 0.28 202/ 1

stabiliz@g/ wetpn® aBats? OBt Isifgre) sw@cteners, colorants, flavorants, salts for Varymg the
osmotic pressure, buffers, masking agents or antioxidants. They can also contain still other
therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also an object of the present invention, as is a
process for their production, which comprises bringing one or more compounds of formula I
and/or pharmaceutically acceptable acid addition salts and, if desired, one or more other
therapeutically valuable substances into a galenical administration form together with one or
more therapeutically inert carriers.

In accordance with the invention compounds of formula I as well as their
pharmaceutically acceptable salts are useful in the control or prevention of illnesses based on the
inhibition of the y-secretase, such as of Alzheimer’s disease.

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in each particular case. In the case of oral administration the dosage for
adults can vary from about 0.01 mg to about 1000 mg per day of a compound of general formula
I or of the corresponding amount of a pharmaceutically acceptable salt thereof. The daily dosage
may be administered as single dose or in divided doses and, in addition, the upper limit can also

be exceeded when this is found to be indicated.
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112/1-A 0.32 209/1-A 0.43 113/1-A 0.22 218/1-A 0. 36
115/1-A 0.4 220/1-A 0.37 116/1-A 0.36 221/1-A 0.34

W@ 2000110365D. 15 223/1-A 0.34 118/1-A 0.27 226/ | PGI/OP289/051613

Item

A

119/1-A 0.11 228/1-A 0.18 120/1-A 0.16 233/1-A 0.29
121/1-A 0.25 234/1-A 0.22 1¥2/1-A 0.46 235/1-A 0.28
131/1-A 0.32 236/1-A 0.45 134/1-A 0.38 237/1-A 0.5
136/1-A 0.29 The conpblendsrmilaficn (WiétaGdanéladort)he
pharmaceutically acceptable salts of the conpounds of

f dngedignts can be used as nedicanéﬁing%.g. in the form
of pharnmaceuti cal preparations. eutig g
preparations can be adm ni stered or%lly, gﬁ%. int

f dlompofind abfoetsla Icoat ed tabl ets, 5 drageé§ harduﬁhd

soft gelatipe c ul es, solutio enuls s or
si@ﬁ@%%ﬁghgﬂoW%@¥§dninistrationQEéa er, al¥b be
eflkLrkadogectally, e.g. in the f06n1of suppositorups,
parenteral |y in the formof injection
séﬂ@ﬂmaﬁ@ﬂnmﬁéﬂ@gnpounds of formila | cardlbe proc¥ssed
3@ har ceutlcally i nert, inorganic or]>organ|q
%@1§%n¥ argife producti on of pharnmaceutical

priepar ati ons. Lactose, corn starigh or 1014feri vatiges
thereof, talc, stearic acids or its salts and the |ike

Manufegirins Precsdurct or exanpl e, as such carriers for

1.

t %}i)lg(q cTis lC %S ?9%& @R& aﬁula%%?l‘?ﬁén@e;&dwﬁ@f d gel atine

capsu es. e c rrier gel ati ne
2 capymkggmaﬂaquOPC9xanple vegetabl e oils, waxes,
fats, sem -sol and | jquid. polyols and WD 2009/103652
3. P@*stéb?s@@rl@sifgwh S—“Stﬂblﬁﬁ%‘”lqglé‘élumﬂ%‘ﬁéndl ng on the
4 n%ddrlf‘erﬂ)g aﬁ&‘?q )?FOtIItHI%G FHRRE d@, ﬁ:@s 6RE ShigfbRe gr:;e%
however, usually required’in e case 0
gelatlne capsules. Suitable carriers for the
production of solutio and . syrups are, for exanple,
wat er, polyols, glyceggm—ﬂ$£8€£%%ﬁ%goil and the |ike.
Item Sqﬁgg@bﬁﬁcarriers for suppositorgsagne, for exanple,
natural or hardened oils, waxes, fats, sem-liquid or
liquid polyols 5 and the |ike. Phegphar2fesguti caf0 mg
m preparati ons can, noreover, contain preservatives,
€ solubilizers, stabilizers, wetting agents,
1. el@é'nﬁioﬁh@bﬁforﬁlm%ﬂt eners, golorants, flavarants, B0 560
for varying the
2. Hydrous Lactose 159 123 148 ---
3. Corn Starch 25 35 40 70
4. Talc 10 15 10 25
5. Magnesium Stearate 1 2 25
Total 200 200 300 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.

2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.

500
500
150
30

150

831

500
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osnotic pressure, buffers, masking agents or
antioxi dants. They can also contain still other
W@ b@pamsst i cal | y val uabl e substances. 10 Medi CRCERP209/051613

contai ning a conmpound of forrmula | or a

phar maceutical |y acceptable-¥alt thereof and a

therapeutically inert carrier are also an object of

the present invention, asEi#fmple Iprocess for their
production, which conprises bringing one or

- Bew’rmmwﬁlw Wol3nethory-4adamethyliai Elehﬂ)d%hqnyll amine

acceptabl e acid addition saltis and, |f desired, one or

nore ot her ther ' Ny abj-e Osubstances into a
gal eni cal adm ni fo n1t-o |hep\mnth one or 15
nore therapeutically |ner carriers. NIn accor dance

with the invention conpounds of fornu | as well as

their pharmaceutically acceptable salts are useful in
a)l(2h&nanprﬁhmaﬂmnvb¥@m£%@hIHﬁnﬁ&haEsses based on the

i nhi |t|?n of the y- s retase aﬁ of Al zhej nmer'

A solufjoa @4 Zechloppe-pifeanjeele 613 \Vagy! inesghyfly 1 -praidazpde (335 mg. 4
mmol)"éﬂéil cz/fI pg as Qlekg%rO}H@é/ @9trﬁ’% neSeglgﬂdf)Sﬁl@MtS@ (t()I'E% m]gpwas %tlrred for 5hat

I rements parti cul ar case.
80 °C mhéercaasaefnosfphelrea:if naobgem Afterataobing tch20 o degeadtion waaqbuhtesl onto ice-

water S DS BIARA R B 487 B e R0 Sp D TR B TRt was
filtere@ @ffr QaRRA 0w AR Wikso IQEd & ABRA6 FORERRtne C@id Vo RE SREA Q{lﬁ’ate filtered
salf thereof. The daily dosage mmy be admi ni stered

and thg |S¢nlgl:1@t wgamraheﬁ uadarurd@wedl osssirefyickdr yedigiv Sobﬁ Tlnerm”ude

produ{:JtpVQ% epulrl 8 83 t51e 1ga gE Qi bc? 9@5 &ggl)ea%syél\%‘ggano? 13) f V/V s erluent to yield

the tit RCOMpBER0Q/08 D U3 %) &b padyellow il Adteimativé Ve product can be also
Granulation) IltemlIngredients ng/tablet 5ng 25 ng 100

crystalfiged from the C@éiﬁﬁl@ﬁﬁmﬁl(ﬁpm eyl ether 5 25 100 500 5 2.
gg,a(g;, 125 105 30 150 3. Sta-Rx 1500 6
MS1 §%§3£9Qnﬁ§$§a E@Eialllne Cel | ul ose 30 30 30 150

'H Nl\ﬁR (VBgngSO0MMESE e dngyire) 4. 7 :97xd,11H)ot7@I6 (4,8H)1%.83 @1}3321.42 (d, 1H),
Manuf acturi ng Procedure 1. Mx itens 1, 2, 3 and
7.00 (s Dt B0 Gt F DEt . S0 F1 od mater. 5Dy the

granul es at 50 C

b) 3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine

1-(2-Methoxy-4-nitro-phenyl)-4-methyl-1H-imidazole (2.52 g, 10.8 mmol) dissolved in ethanol
(110 mL) was stirred under an atmosphere of hydrogen at 20 °C for 3.5 h in the presence of 10
% palladium on charcoal (0.25 g). The catalyst was filtered off and washed with ethanol. The
solvent of the filtrate was evaporated under reduced pressure. The crude product was purified on
silica gel using dichloromethane/methanol (19:1 v/v) as eluent. The fraction containing the
product was suspended in diethyl ether, stirred for 15 min, filtered and dried to yield the title
compound (1.72 g, 78 %) as a yellow solid.

MS ISP (m/e): 204.3 (100) [(M+H)'].

'H NMR (CDCl;, 300 MHz): 8 (ppm) = 7.48 (s, 1H), 6.91 (d, 1H), 6.88 (s, 1H), 6.35 (s, 1H),
6.17 (d, 1H), 3.68 (s, 3H), 2.11 (s, 3H).

¢) 6-Benzyl-2, 4-dichloro-pyrimidine
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3. Pass the granules through suitable mlling
equi pnent. 4. Add item5 and m x for three m nutes;
W@ ovpnexws2 on a suitable press. 15 Capsul e ForPpai/EP10091051613

Item I ngredients ng/capsule 5ng 25 ng 100 ng 500 ny

20 1. Conpound of formula I-¥-25 100 500 2. Hydrous

Lact ose 159 123 148 --- 3. Corn Starch 25 35 40 70 4.
To a sdhkion 02 4%6-hRDopypimi¥ing 1eXd wg) SO eanal) én thtrdh@irSfuzdm (50 mL) was

Total 200 200 300 600 Manufacturing Procedure 1. M x ,
addedjaf pfyg"Qundst g gtmpspherg ofpifroge eNdhitkERg figp vaee hiVh engy magnesium

: It e n ] 0 LAUE S ' o
chlorife y Ao R e 2 nte oo o8y e 8t el up to 207
over 1BATTRE260&1t 0GE6dBovedlhdEx@dpdad plessure and the residue was dissolved in

(4-Benzyl -pyrimdin-2-yl)- . . : :
water  Bicagiirgse VRS A AR i taiblichlorgmsthtie T pombppgreanic
layers Kler&Widhe® oNcd whthNitne Miric@over §ortilY biety. -freidd £-tRO§6Wdnt was

-4-methyl -1 Himdazole 5 A solution of
removad ghilerred®ed ptassaei Bl residugvampyrificd ysiojumméhromatography on silica

ectus LN AP BRGE Tty et os WasbIS e Bl i compound

(778 ik,)65Wasassd pdlE-9€lldwkisbolkati. 80 C under an at nosphere of
nitrogen. After cooling to, 20 C the reaction was

MS I5dur e 26h P34l Od10EQE M) gk eci pi t ati on was formed and

1 . st N . Li
H YR PEHSR S p o MBS SO R af by TP T GRHY. £P2cs 2m)
di chl oronet hane, dried over sodiumsulfate, filtered

10 and the solvent was evaporated under reduced
d) 4-Bspad 2pehdorogpyyingidiea yel | ow sol i d. The crude

To an emulsion of 6-benzyl-2,4-dichloro-pyrimidine (239 mg, 1 mmol) in 25 % aqueous
ammonia solution (1 mL) was added after stirring for 10 min at 0°C zinc powder (82 mg, 1.25
mmol). The reaction was stirred at 20 °C for16 h. The yellow suspension was diluted with ethyl
acetate an insoluble material was filtered off. The layers were separated and the aqueous layer
was extracted with ethyl acetate. The combined organic layers were washed with brine, dried
over sodium sulfate and evaporated under reduced pressure to yield the crude title compound
(210 mg, 92 %) as a yellow oil.

MS EI (m/e): 203.1/204.2 (100/50) [M].

"H NMR (DMSO-Dg, 300 MHz): 8 (ppm) = 8.66 (d, 1H), 7.73 (d, 1H), 7.25 — 7.45 (m, 5H), 4.11
(s, 2H).

e) (4-Benzyl-pyrimidin-2-y1)-[3-methoxy-4-(4-methyl-imidazol-1-y1)-phenyl]-amine

Palladium acetate (2.7 mg, 0.012 mmol) and 2-(dicyclohexylphosphino)-biphenyl (8.7 mg, 0.024
mmol) were dissolved under an atmosphere of nitrogen in dioxane (1 mL) and stirred for 10 min
at 20 °C. This solution was added at 20 °C under an atmosphere of nitrogen to a microwave flask
containing 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine (61 mg, 0.3 mmol), 4-benzyl-2-
chloro-pyrimidine (68 mg, 0.3 mmol) and potassium carbonate (829 mg, 6.0 mmol). The mixture
was diluted with dioxane (1.7 mL) and heated for 30 min to 200 °C in a microwave oven. The
reaction was poured onto water and extracted twice with ethyl acetate. The combined organic

solutions were washed with brine, dried over sodium sulfate, filtered and the residue was
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product was purified on silica gel using
di chl or onet hane/ net hanol (19:1 v/v) as eluent to yield
W@ b@ottdIs2 conpound (106 ng, 45 % as a pal e- yrCT/BR2009/051613
solid. Alternatively the product can be al so
crystallized fromthe crude-3faterial from di et hyl
ether. MS ISP (me): 234.3 (100) [(M+H)+]. 15 'H NWR
purlﬁe(dCE@CEkﬁumﬁ OBrolviz)grafhy(cppsificagel ulidg (iidhloidlﬂlethgne%et(ﬁnol (19:1 v/v) as
eluent(tg yle:lg_she t@l(eggm@gundsﬁp rng)(45 %)?ll_é) a yellow soh(dS 1H, 4.00
i m dazol-1-yl -phenyl am ne
MS Iﬁ@@éwﬁ%zilé(ﬂ-[@%gﬁphenyl )-4-nmet hyl -1 H i m dazol e
"H NMR. (BMSgp D03@) NMHH)) S Gipas e 9/@71(3 mHetfhah(ﬂ 1H207. $310501H),)7 65 (s, 1H),
was rred under an_at nos hydr oge
718 550 Tt 193 Und Fpr G0 Hbe FDr £ 80 (92bhI - boaaHpR 14 (5, 3H)
charcoal (0.25 g). The catalyst was filtered off and
washed with ethanol. The solvent of the filtrate was
evapor at ed under reduced Pxaspker2e. The crude product

S rifie silic I in .
13-Mefhont dr e R EiBentalrod Phesbl1 47455 wifuarogispay by grimidin2-y1l-
amind r@action containing the product was suspended in

diethyl ether, stirred for 15 mn, flltered and dried
to yield the title rrpgund\*,(l 2 @ 8 % as a
yel lowsolid. M £) 20 ’5 [(MrH) +]. ' H
NVR ( CDC13, 300 : = gs’\NlH), 6.91 (d,
1H), 6.88 (s, 1H) .35 (s, 1H, 6.1 , 1H), 3.68
(s, 3H), 2.11 (s, 3H). 30 c) 6-Benzyl-

4-dij chl or o- pyrl m di ne WO 2009/.103652 PCT/ EP2009/ 051613

3)24' Nehlay-6r(3445¢Eiflyproghenzyl)-pELIMIdiag, | or opyri i di ne (936

at
70 0 Gofof PB4 2SR SR e s
trlﬂuodusha:pzyibmmﬂe \M.&eg 200 nmg:i)ewam rddehdrop Md:E $bé vdarctoom was started with

itle ARG B "9B00T 3e 0 TEOHtOT R4 TEHIORE T TigHg 22 & 100

mmo 1%@1%@@%&%@1 (D6 B WS aaa&i the @b&%ﬁk%@ed@ﬁé&dﬁ goLMEHat -78°C
wat er. The aqueous | ayer was extracted twice with

under dn @hﬂlmpbmtotﬁ anegem Nghegordion exhs @ogamed as Hepgebed inerxemple 1d) to

vield R PP D b B VS R IR Dl acpe 300 Mbo)

8 (pprif L3 I4N(§. 1HHNE 3D @ QIHF Aras(spuy.fied by col um
chr omat ography on’silica gel using heptane and then
hept ane/ ethyl acetate (9:1 v/v) as eluent to yield the
7 . Oéj as a pal e-yel |l ow
T4 i § ey 238.9/241.0 (100/70)
The tl{lé G‘I]nd Wdﬂ rf((ﬁﬁ«@@iﬁdmﬁ@% Wiz 4. 5 ﬁlf(déFUQ)enzyB phBimidine in
(s, 1H, 7.2 7.34 (m 5H), 4.12 (s,
analogouBERAPPr- 3 _dgmr@)p@ np&}pfainmlﬁ | @eltms&bt@mﬁ@ 1Q|56I’% cyfeld as a yellow oil.

MS 13@58@:&)?3{%%)62‘;58% GBbRDP[RYE)T di ne (239 mg, 1 mmol) in
'H NMR (DMSO-Dy, 300 MHz): & (ppm) = 8.69 (d, 1H), 7.47 (d, 1H), 7.31 (m, 2H), 4.14 (s,
2H).

¢) [3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(3.4,5-trifluoro-benzy)-pyrimidin-2-vy1]-

amine
The title compound was prepared in analogous manner as described in example 1¢) from 3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine and 4-(3,4,5-trifluoro-benzyl)-2-chloro-

pyrimidine. It was obtained as a pale-brown solid in 54 % yield.
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15 ammoni a solution (1 nL) was added after stirring
for 10 mn at 0OC zinc powder (82 ng, 1.25 mmol). The
wWo e@ondmm was stirred at 20 C forl 6 h. The yel POWEP2009/051613
suspension was diluted with ethyl acetate an
insoluble material was filtefed off. The | ayers were
separated and the aqueous | ayer was extracted with
MS I@t(lﬁyb) 42er 41 @) [(NIequnbl ned organic |ayers were vvashed
brine, dried over sodiumsulfate and evapora

'H NMR&QMSQ%@%QP MU G §7e(d e 3 (adHi T 7e(s, 1H) %65 (s, 1H),

7.40 (§°1¢§;"7”3%%%%),20%9@T?% Qﬁg , ?@ﬂ MG ('ﬁ', %%'(M?Jgé& 3H), 2.14
(s, 3HMHz) : 6 (ppm) = 8.66 (d, 1H), 7.73 (d, 1H), 7.25 -

7.45 (m 5H), 411 (s, 2H) 25 e)
(4-Benzyl -pyrimdin-2-y1) {%nhl@t?’hoxy 4- (4- met hyI -imda

- Ko DDA EP | U TRl i o y-phenyil-

aming 8. 7 ng, 0.024 nmol) were dissol ved under an
at nosphere of nitrogen in dioxa ne (1 m.) and stirred

for 10 min atC2Q S asoadded at 20 C
under an at m)sphe f nltrg\%(u m cr owave fl ask
cont ai ni ng NN

3- net hoxy- 4- (4- methyl-|mdazol 1- yI) p | am ne (61
ng, 0.3 mmmol), 4-benzyl-2 30 chloro-pyrimyine (68 ng,

0..3 nmol ) aﬂd pot assi um car bonate (829 ng, 6.0 nmol).
L@&ﬂ%&i@—%ﬁﬂﬁﬁ%&‘—q\hﬂﬁaz4 165076+(3- h di oxane (1.7 ni) and

The til1E83A ?001{1]195%3;39)6?21%({ dlﬂ a%ngg&ls' HarfheMhEIQWRYER RER V\flylﬁ) from 3-

react ured onto water and extracte
chloroabdniay bbtdnyide and £ At tetrichilveo myombil me dit ovag ahiamed sie lam)aleeytd;low oil in 26
%% vi re washed with brine, dried over sodiumsulfate,
°Y1®% | tered and the residue was WO 2009/ 103652
HNWD@B?@@J OG0LRR,): sﬁg%nﬁw’y&mdlﬁy £} U3 (m, 4H), 4.14 (s, 2H).
chromat ography on silica gel usin
di chl or onet hane/ net hanol (19:1 v/ v) as eluent to

b) 2_(%'50el %&Dg titl e clo_&oung 6(25?1005 El(SI\/f?I—D i]s a I¥|e|N|I\/(I;W
The tlﬂ%%@ﬁhd v@ﬁ%rﬁﬂﬂ?éd 1n@n§18 %ms ranher Zs &e%crlﬂé'd) in e§arﬂﬂle (lq) from 2,4-
dlchloV(Hﬁ -(3xhtypo gnzyj)l—])yrlrﬁldm [tdyas ;p|ls|)a1ne41 1@@1 (0/9, ylezd,—gs a @117)3&1 oil. '"H NMR

(DMS@DW%&@)}%(@%%%@@ﬁfﬁgggﬁ(ﬂ V) Tar 2 (m. 4 H, 4.14 s, 280,

[4-(3,4,5-trifluoro-benzyl)-pyrimdin-2-yl] - amne F
| 1 TNO NN F ~(\ 10 a) o .
¢) [4-(3-Chlpjoebdnay -pgrifnddin-25y1{ 3 -methony-A&hmethyl-fryidare ldi-ylg-phenyl]-amine

The title compound was prepared in analogous manner as described in example 1¢) from 3-

methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine and 2-chloro-4-(3-chloro-benzyl)-pyrimidine.
It was obtained as a yellow solid in 55 % yield.
MS ISP (m/e): 406.3/408.3 (100/29) [(M+H)"].
'H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.78 (s, 1H), 8.43 (d, 1H), 7.79 (s, 1H), 7.65 (s, 1H),
7.27-7.42 (m, 5H), 7.18 (d, 1H), 7.02 (s, 1H), 6.83 (d, 1H), 4.02 (s, 2H), 3.74 (s, 3H), 2.14 (s,
3H).

Example 4
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(1-phenyl-cyclohexyl)-pyrimidin-2-yl]-

amine
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To a suspension of magnesium (0.24 g, 10.0 mml) in
diethyl ether (15 M.) 3,4,5- trifluorobenzyl brom de
W@ 200890352 9. 0 nmol ) was added drop w se. The rPREDEP29A9/051613
was started with little iodine and heated to refl ux
for 2 h. To a solution of 2;#-6-trichloropyrimdine
(2.32 g, 10.0 15 mml) in tetrahydrofuran (90 nL) was
added the above prepared Gignard solution at -78C
under an atnosphere of nitrogen. eaction was
continued as describgd in efpnple ™ yield the
title corrpound(03§g %\ﬁs T el l ow solid.
"H NMR (DVBO- D6, (309, 6 NLpp#) 4 (s, 1H),
7.32 (m 2H), 4?:(/5, 2H) 20 b)
2-Chl oro-4-(3, 4, i fl uoro-benzyl)-pyrimdine The

t.|Ie oJe nd was_prepar

ed from
iL)-pio) Snzyl ) -pyrimdine in

1 Ace?ﬁfﬂlLﬂ&ﬁw% @Iaﬂ&%ﬁe @ﬁnqﬁgw 5 Hﬁﬁbq &}aﬁ%&m' if dluﬁéth I ft)rﬁﬁ@fﬁlde dimethyl
otalned|n54 %yieldas a yellow ol l %

acetal@ @78 01258 B I Q_Q)DII(B‘@) ur@c(elvam-lyltn}ospheme Nﬁ/ﬁ&ttio@hjﬁ@h@@eacgo@ Was
evapo%_ﬁ(? to fr)f%:p g @der E%Iuﬁ?—% %u%‘el_!c)tﬂd was twm(e évapo'_tbated Wlﬁl toiurale to yield the

crude file Mehpouad-(426 frplrog W'asla%ﬂ@&@bmﬂ-sdﬂd whidR Mk hisdddwithout further
3,4,5-trifluoro-benzyl)-pyrimdin-2-yll- amne The

Puflﬁftailt)n@l@érﬁﬁ@tﬁﬁ@ was prepared in anal ogous nmanner as

MS Isq’e@ﬁ@ 9%4((‘7‘9)3@?'%%%%5@?@ 'Ils)ﬁgutﬁléenﬁl)au]ﬁ ne and

4-(3,4,5-trifluoro-benzyl) - 2- chloro- pyrimdine. It
was obtained as a p Ie br soll di. 54-%y|eld WO

O olhe By A= 9-TRGHTY letps

To a s?%@i n$ oﬁrqg%thcg}gywkﬁ ?_iéethyl ﬂnyy%%dl( pg@?h@?yl R (Md%) 2§ 9 rnmol) n
ethanq1$25 ) was ﬁddkﬁi @0 °C dshppanmid323.(5 g, ’23—&111107) dllgso(\d:d ith Wlal)e;r (3 2 mL)
and th%l?_lg%%%(?lieglus F%dro%lf?r]fc d@(glﬁg!i))%(élf? OzSél%h)e%)l_DFhe g’o'hzgon( whs heated for 3
h to rdfluQr RdBBHEM |cila1ﬁYI{1&iéT$12d1 By #-witdr (IQ 1 rnL? and 37 % aq hydrochloric acid

[ 3- met hoxy- 4= | -1 m dazo 1|‘g|)eny - am ne
solutlc(t] (2L-$ mi) @erq Ndﬁd pnd themmxturgyvas heate to reflux for another 2 h. At 20 °C 65

0 hl di
o sy B mlasd BraEr LI SoTl R T 4G 0 minute a
20°C gRisthe ifdratdd iphecpitdives BRdred bEMvashed with ethanol and diethyl ether. (Caution:

the filtrate may contain the ethyl ester of nitric acid). The solid was dried under reduced pressure
at 20 °C to yield the title compound (5.42 g, 58 %) as a white solid.

MS ISP (m/e): 246.1 (100) [(M+H)'].

"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 10.17 (s, 1H), 9.34 (s, 1H), 8.40 (br s, 2H), 7.67 (br
s, 4H), 7.63 (d, 1H), 7.21 (s, 1H), 6.99 (d, 1H), 3.88 (s, 3H), 2.35 (s, 3H).

¢) [3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(1-phenyl-cyclohexyD-pyrimidin-2-yl]-

amine

N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate (74 mg, 0.20 mmol),
crude 3-dimethylamino-1-(1-phenyl-yclohexyl)-propenone (124 mg, 0.48 mmol) and
tricthylamine (41 mg, 0.40 mmol) in ethanol (2mL) were heated to reflux under an atmosphere
of nitrogen for 16 h. The reaction was transferred with 1-methyl-2-pyrrolidone (3 mL) into a

microwave tube and additional triethylamine (41 mg) was added. The reaction was heated to 200
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chl or o- benzyl bromi de and 2,4,6-trichloropyrimdine. It
was obtained as a pale-yellowoil in 26 %yield. '"H
WORMRIADIVBO- D6, 300 MHz): 6 (ppm = 7.77 (s, 1HCT/EPDFI/051613

7.43 (m 4H), 4.14 (s, 2H). 15 b)
2- Chl or 0- 4- (3-chl or o- benzyl y42pyri m di ne The title
conpound was prepared in anal ogous manner as descri bed

°C fori 30 raamplich yielis 619 Madesdof product Therefore the reactlon Was heated to 250 °C
di.chl or o- 6- ( 3- chl or o- benzy IL yrim di ne.

in the FHETEMRBG OYSR, Byt dﬁp?mgq)%tl%o @a{tm rgqtprlal opptmmﬁ The reaction was

poulreé1 %}{,@%49%6 eg%g‘.ce%l;&/écr% v@aﬂ Eb@myl e‘th%r ?ﬁe g%ﬂ?l}lg% 8rg%n%q 43‘695 were washed

with wax&hind boinb etried lovepsodium sl @ -fiteked Bdriiad $udwont Araf demeted yander
| -i m dazqgl - 1- - phen title conpaund was.
reducqg R3S %ﬁ f%%ﬁéﬂf’d%é@él%h%%ﬁ% Fo gm&@&%?%ta%fapl?shg;g%ﬁ%geé using

dlchlok(ﬁhetﬁﬁ&%g’thanol (19 1 v/v) as eluent to illeld the tltle compound (6 mg, 7 %) as a pale-

hoxy- 4- (4-met hyl -i m dazol - ) - phenyl am ne an
brOWIlZSOd:lHI oro-4-(3-chloro-benzyl)-pyrinmdine. It was

| lidin 55 %yield. M5 ISP
MS Is%bn(}“gj’)nﬁg%gi@? %31130\(/\/188/ 29) [(MrH) + . 25 * H NWR
HNM%@C@%O@%%W@&) :émrﬂ(d‘n% 7879((§ 1HI)H)' 64%5 431)(7115 7.39 (m,

7.79
6H), 77031(81 (d), 6|8(8-{)S, 18), (62’)2(@ 1HI) BI)86 (& 38® 265 (in, BBI), 24300@3, 318), 2.40 (m,

2.14 (s, 3H). Exanple 4
2H), 12}319 iAdReg 8%2(4 met hyl - i mi dazol - 1-yl ) - phenyl | -
[4 (1- phenyl cycl ohexyl ) -Rydhple® n-2-yl] - 30 am ne WO
2009/ 103652 PCT/ EP2009/ 051613 -41- HII N a)
[3-Methpxyrdt (4ymethy hinidagal- 1;sBphengl-d fapethyt-4-(bpbpexletley)-pyrimidin-2-
vij-a Acetyl -1 - phenyl cycl ohexane (101 ng, 0.5 mm 1) was
8&ted in di met hyl formam de di nethyl acetale (0.8
m.) for 16 h to 110 C under ,an atngsphere of nitrogen.
The reaction was 5 ev under reduced
pressure and was tuykce or &t edl wi ol uene to
yield the crude tN} 1% conpound™( 1 , 98 %9 as a
yel |l ow sem -sol i d”whi ch was used w t hout further

urifjcatiogn iﬂ t he next step M5 ISP (nfe): 331.4
MM&E@MM@W@%MW +H+]. 10 b)

A rmeIrE 3t Ve BON Y- ferk AoRB T 16 mb, 10 Slezddor 1)1add| of tert.-butoxy-

-phenyl'] -guanidine dinitrate To a sol ution of
blS(dlmeﬂmtahouq/)nmtf(ane fetthmg.-0. 74 thaxd] 90 %oy Was plieed/atai0 € 10651@B. The
et hano

reactiloag s 6o SRR e B DR FH Baedhorfares evaporated

under Mduced pressure to give the crude title compound (138 mg, 97 %) as a dark brown solid

which was used directly in the next step without further purification.
"H NMR (CDCls, 300 MHz): & (ppm) = 7.15 — 7.31 (m, 6H), 4.21 (q, 1H), 3.00 (s, 6H), 1.94 (s,
3H), 1.41 (d, 3H).

b) [3-Methoxy-4-(4-methyl-imidazol-1-yD)-phenyl]-[ 5-methyl-4-(1-phenyl-ethyl)-pyrimidin-2-
yl]-amine

The title compound was prepared in analogous manner described in example 4¢) from N-[3-

methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate, 1-dimethylamino-2-methyl-4-
phenyl-pent-1-en-3-one and triecthylamine using 1-methyl-2-pyrrolidinone as the solvent. The
reaction was performed in a microwave at 200 °C for 30 min. The title compound was isolated as

a pale-yellow solid in 39 % yield.
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and then 37%queous hydrochloric acid solution (4.9 g,
50 mmol ). The solution was heated for 3 h to refl ux.
wodwotndwenl cyanamde (2.1 g) in water (2.1 nlRpCEREPR08Y051613

% aq hydrochloric acid 15 solution (2.8 nL) were added

and the mi xture was heated t8-reflux for another 2 h.

At 20 C 65 % aqueous nitric acid (3.5 nL, 50 mmol)
]MSISMﬁn@wde@S(Fhﬁ[@ﬂaﬂbﬂon was stirred for 30 ninute at

20C and the forned gre0|p|tate was filtere

HNME&B%S%%M@% Mﬂ?@l e di 26h{s. 1BDHRP2 (5¢ tﬁm Qﬂ{s 1R d.66 (s, 1H),
t h t
ra2 LA 308 T GRS DR ES D T8 L S0 By 207
3}D,h6$mﬂ3ﬂme t|tIe conpound (5.42 g, 58 % as a white
solid. 20 MB ISP (me): 246.1 (100) [(MH)+]. 'H NWR
(DVMBO- D6, 300 MHz): 6 (pphyampled® 17 (s, 1H), 9.34 (s,

3- M%_x[y S(ﬁq'?é‘;i’&l-gmé%li%l - ;ligsile(lgﬂ éé‘cl (§’?%ﬁy3xﬁ§§é®(l) tillethyl-ethyl]-

pyrimidin-2- y)} dminkket hoxy- 4- (4- met hyl -i m dazol - 1-yl
-phenyl ]-[4- 1- phenyl cyclghexyl -pyrimdin-2-yl]- 25

am ne o<
phenyl ] - guani d

i ne dinitrate ( g
3-di net hyl am no (1- phenyl - yclohexyl) propenone (124
ng, 0.48 nmol) "and triethylam ne (41 ng, 0.40 mmol)

a) 1-Dimc@yRani- 4((3%&11&&&1&@914&%&91 pé&ftl u%n-grger an
at nrosphere of nitrogen for 16 h. The reacti on was

The title eerapamderpswiretrad fiemRy(3- Ineqbyxy phéngbre megyidb)itanrit-onein
analogiél W %égr\ga%\a%%cr%Fg i ?Xamﬂaqe as)lasl%maI lelt \gvl ?stcg%%g%% ‘9 ylengeiLd was

c
used Wit ARBCHZuNNChiEP20BOneRIEhb3 - 42 C for 30 mn, which
ields only traces of product. Therefore the reaction
MS ISEE e

#24GW 2 1i n the microwave oven, but
1 f 1 aryi Rg ¢ C T
HNﬁﬁgem 366% 8&@3§n)2n?g§l\§atlkﬁrjat72%t( gsih @é’{\f}\cf%) é‘g%(s 1H),
6.73 (ail IEH)h§H75 &4, hm), 38b¢s, cenbi.ped 30ru@nk,wH)ay a8 $s, wene washed
water and brine, dried over sodium sul fate,
f||tered and t he solvent was reaned under 5 reduced

LITOX : 10 )
pwnndmchhmranmkhane/nethanol (19:1 v/v) as eluent to yield

The tl{\gce:qrtglpgul(nﬁivgz)% pr%ged Fap%gguﬂm/?m N’\ﬁ@p ?1!(1%_@]}%%2%{“8 Se%lﬂlkgromN [3-
metholy PRy Birfidulot) A Eppens i ahine hiyrale, Pt Affigo-4-0-
methoBy-@Reifyd)-4-bhéthylhe86 1 {cw;3-Gid) gndAribthylaminQkfing P- nfB{Dthspyrro lidinone as
the sof{lg%ti\/g%ﬁ ge%gts%{ Yvas_z g%fq{%jeg ?q.r?;l Hé'%rgyva\% msl;l 2)% F;etgx ?%ﬂn el"he title compound
was isbRitd#ishrofin Gkcoieslyin-athyhdid pyr i m di n- 2- yl ] -am ne
MS ISP (m/e): 430.3 (100) [(M+H)'].
'H NMR (DMSO-Dg, 300 MHz): 8 (ppm) = 9.74 (s, 1H), 8.41 (d, 1H), 7.85 (s, 1H), 7.64 (s, 1H),
7.29 (d, 1H), 7.23 (t, 1H), 7.19 (d, 1H), 7.02 (s, 1H), 6.80 — 6.82 (m, 3H), 6.73 (d, 1H), 3.71 (s,
6H), 2.14 (s, 3H), 1.68 (s, 6H).

Example 7
{4-[1-(4-Chloro-phenyl)-cyclopropyl]-pyrimidin-2-yl}-[3-methoxy-4-(4-methyl-imidazol-1-
yD)-phenyl]-amine
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O N~ I/ N NNN 15 a)
1- Di net hyl am no- 2- net hyl - 4- phenyl - pent-| -en-3-one A
wWorRoownewsnf 2- phenyl - 3- pent anone (106 ng, 0. 54PEMBP009/051613

and of tert.-butoxy- bis(dinethylam no)nmethane (146

ng, 0.75 mmol, 90 % was sti4d4ed at 110 C for 16 h.

The reaction was evaporated to dryness, treated tw ce
with toluene and the soI vem was porated 20 under
reduced pressure 6" conmpound (138

ng, 97 %9 as a dgr\k W3 solkd whi s used
directly in theNpext” step vvlth ut further ©
purification. ' I\/R (CDC13, 300 MHz): 6 (ppm = 7.15

- 7.31 (m 6H), 4.21 (g, 1H), 3.00 (s, 6H), 1.94 (s,
a) 1-| B@-Chmr@phﬂml)-@d}opr@ﬁzlbethanone

Toa sh@fﬂg PPE;% r?g og%qhﬁg}lly vppﬁgog)%ﬁec?%b%ltrlgﬁgg% é trﬁniog in toluene (5

mL) waQ AR@dndopsschit ©p aCQﬂldbﬂ"ar?d’!ﬁfo@ﬂfék@oﬂfﬁﬁ@@n Aescidliesh dM
exanpl e 4c) from N

methylypagnesiymachioridesn ﬁ@tra!lwﬁméa% (0.5 myfy, )l-omeeh Theytrastiel was heated for
16 h 1§ ﬁ@ bEI ALe, 1%61‘?3%%%\%@%&6%% ﬁﬁi %cl{fgttltaéqld solution (51 08 rnL) was added

yl -pen ne a ret anm ne
careﬁJlly ad kel reé’cﬂoylwayhleﬁheﬂl aeflas fédteh. Sﬂie\&emon \ﬁ'&s&il&@ed Wlth toluene
reacti on_was formed.in a mcrowave at_20Q C f

extraCFﬁdrPncchéthtW%t%O%ﬁw&umﬂ%&@eql §‘6qrét3%‘é}ma%ﬂfa‘§ Hiered %qi ﬂ@\ﬁo Ivent

was ¢ _ gl_ra(ge'\c}s ﬁ}}dégreﬁln’%’ééférg%go.. 31?1%%% &419[ ( I\/i }_&3 ﬁc‘{ Ef%&%%ﬁhqwography on

silica g&vSDe DEptaBOOthyHEctatG (X bpiv) ascl@cB4o f]d thelkitle8oRPosd (67 mg, 34 %)
ﬂ%\é..90 (s, 1H), 7.66 (s, 1H), 7.42 (d, 1H), 7.15 -
as a y&. O‘K-m 6H), 7.03 (s, 1H), 4.38 (q, 1H), 3.78 (s,

'H Nﬁ@(CD&-l}éoé MHAES (pgmP< 763 (m, 3H),2.d0 &336811.8Hy; 21), 1.15 (q, 21).
[3 I\/Et hoxy 4- (4- et hyI -im dazol -1-yl)-phenyl] -{4- [

b) 1 é’j‘é’i# h l A G

The tlt]:e &b ﬁMlv@JEﬁ?&)‘aﬂaﬂ %ﬂqtﬂ'loeflo H%lﬁfﬁhlen%/l) cyclopropyl] ethanone in

-4- et hyl - pent -1 - en-3-one The title conpound was
analogoue panaet dsrdesaribed in example Sa) as a pale-yellow Vlscous oil in 99 % yield and

3-,(3: - phenyl.) - 3- met hyl - but an- 2-
was usglor ] B BRI BB gl axanp! & 58) as a
"H NMRI(COC1Y 366 M32)05 l(pprdh) 99.5%(4] Bl 728d 18$ (mUWaed 6 W3t BOUY), 4.71 (d,

further purlflcatlon in the next step.
1H), 3.00 (br s, 3H), 2.65 (br s, 3H), 1.59 (m, 2H), 1.00 (m, 2H).

¢) {4-[1-(4-Chloro-phenyD)-cyclopropyl]-pyrimidin-2-yI}-[3-methoxy-4-(4-methyl-imidazol-1-

vyl)-phenyl]-amine

The title compound was prepared in analogous manner as described in example 4c¢) from N-[3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate, 1-[1-(4-chloro-phenyl)-
cyclopropyl]-3-dimethylamino-propenone and triethylamine using 1-methyl-2-pyrrolidine as the
solvent. The reaction was performed in a microwave at 200 °C for 2.5 h. The title compound was
isolated as a brown viscous oil in 22 % yield.

MS ISP (m/e): 432.3/434.3 (100/39) [(M+H)].

"H NMR (DMSO-Ds, 300 MHz): 8 (ppm) = 9.73 (s, 1H), 8.25 (d, 1H), 7.84 (s, 1H), 7.66 (s, 1H),
7.47 (d, 2H), 7.43 (d, 2H), 7.26 (d, 1H), 7.20 (d, 1H), 7.04 (s, 1H), 6.18 (d, 1H), 3.82 (s, 3H),
2.14 (s, 3H), 1.75 (m, 2H), 1.38 (m, 1H).
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M5 ISP (nme): 248.2 (100) [(MtH)+]. "H NMR (CDC13, 300

MHz): 6 (ppm) = 7.54 (d, 1H), 7.21 (t, 1H), 6.91 (d,
waphoo1@e88 (s, 1H), 15 6.73 (d, 1H), 4.75 (d,PdFEP2009/051613

3.80 (s, 3H, 2.50 - 3.15 (br s, 6H), 1.48 (s, 3H). b)

[ 3- Met hoxy- 4- (4- et hyl - i i defel - 1-yl

-phenyl ] -f4-[1-(3-nmethoxy-phenyl -I|-nethyl-ethyll-

pyrimdin-2-yl} -amne The title conpound was prepared

i n anal ogous manner as descri bed in exanple 4c) from

N-[3- 20 Example 8

(4-Ch B%Qﬁ%fhér,]!p%:r{j@net-mlﬂ%gﬁgﬁlﬁ é#éﬁm@ﬁﬁﬁ-ifﬁdda%ﬁi‘-‘yﬁ%lfenyl]-amine

I nitrat
met hoxy- phenyl ) - 4- met hyb- pent - - eny 3- gne and
pyroNydinone as the

triethylamne using 1-net
solvent. The reactiq as~per f or in a mcrowave at
200 C for 2.5 h. The\tiffl e conmpourjd was isolated as a
brown viscous oil i 44 %yield. VS ISP (me): 430.3
(100) [(M+rH) +]. 25 "H NWMR (DVMSO-D6, 300 MHz): 6 (ppm
a) 2-[3=Mpthokyt4(4-ehhyl-8nifazqld -yldghenylarBiiio [-6;matbfl-pyFindiding 401

To a shlign @E' S rfg‘;detholéicgbdﬁz oL} %mo'léﬁ)')meté' ] (édjfnL WE% wdded at 20 °C
under 3n Zt]m({s?here Blthitroged K- Esmetﬁb&y-ﬂﬂﬁﬁetﬁﬁrmﬁdﬁzol-@W{e@yﬂ -guanidine

C hI or o- phenyl )-cyclop ro

d1n1tra{1®§2r {(}Tg dfi-hopng)) gnd Gtlylmeethasejata (143 ge]t%@mmqh dhe stactipn was heated
to 1reﬂu>§l ﬁc}/ 4?9 If%%k&ol%g i ﬁg_vﬁ)?t}{lgcﬂg t%%a@esrzancﬁ) gﬂc/toE ?)%ppwngq%@aqueous

hydrodhlt{)ﬂlc {dd §31hﬁdSIQ “Tihlo @Rydlip itaCy & h ORIt @Y bif; whdhad Onith Waeiband dicthyl cther,
sol utian
and drjedin high Wewéﬂm@ b ot 43¢ Bprisddhetids sppqund(4q a8%B fryas a white
solig. 1- 0 mmol) in toluene (5 nlL) was added drop wise at 20
C under an at rmsphere of nitrogen a 3 Msolution of 5
MS ISPe(lnbly)I B¢ 00 F(MHHYI de in tetrahydr ofur an (O 5,
e reaction was at ed

HNMR o MR S rBn e h G SRS Gol . 5iiei 0 7.04 G

. SRR R AU TA7 GB TA 30 on ks i1 uted i th

toI uene, extract ed once W|th vvater once with brine,

A sollﬁiéh'off'zqg rﬁa&h&gl wmn@mm&mgmap?y) ﬁ{én}h@m% 1@1%@@1? yr1rn1d1n—4 ol
usi ng heptane/’et hyl acetate v/v)  as el uent

(1.45 g(4§i @ minind) mnﬁoeplwmmdhloﬁde iy nB4 V%s heasd a> Iy:ﬁhk 6w 2 h. The
exces&o oe@or%;ﬁ)o(xyi &de( \a/as %\ﬁ})ogaiedllgl%%g@d%% pressure and thewemdue was

treated carefully with ice and then, under ice cooling, with 25% aqueous ammonia. The
precipitate formed was filtered off, washed with water and then with diethyl ether and dried to
give the title compound (1.53 g, 100 %) as a pale-brown solid.

MS ISP (m/e): 330.1/332.2 (100/25) [(M+H)].

"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 10.16 (s, 1H), 7.81 (s, 1H), 7.67 (s, 1H), 7.36 (d,
1H), 7.27 (d, 1H), 7.05 (s, 1H), 6.95 (s, 1H), 3.80 (s, 3H), 2.40 (s, 3H), 2.14 (s, 3H).

Example 9
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-methyl-6-(3,4,5-trifluoro-phenoxy)-

pyrimidin-2-yl]-amine
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b)
1-[1-(4-Chl oro-phenyl)-cycl opropyl]-3-di net hyl am no-
wW@e@paossr 15 The title conpound was prepar ed PCDRP2009/051613
1-[1-(4-chl oro-phenyl)-cycl opropyl]-ethanone in
anal ogous manner as descri betb-i n exanple 5a) as a
pal e-yel l ow viscous oil in 99 %yield and was used
wi thout further puridicatign ipg the next .step. 'H NWR
(CDC13, 300 Mz): 6/(:7|./n ? . 7.26 - 7.33
(m 4H), 6.73 (dnAH74771 (d 1HNSNP0 (br s, 3H)
2.65 (br s, 3H), £89 (m 2H),11.00 (m 2H). 20 c) f
4-[1-(4-Chl oro-phenyl)-cycl opropyl]-pyrimdin-2-yl}-[3
To a solﬁ%ﬂ 8xy4%: ﬁﬂm@%ﬂwﬁall(m #zoh2 Immm:) inn PREAIZ-ARARIROE mL) was
title compound was prepared in anal ogous rmanner as
added@e20@%G haderian aemamhb@ Aaytrdgeom 3§ Jo3lispersion of sodium hydrlde in oil (10

mg, Og?t nox lit'lih riac[tlfn(%ls éjm‘rs(? %Q_ Loy ziélgehefw 11101%%gl -me yl pyrlrmdm 2-
y1)-[3 G EhSEEPPY hiet i3 aksyi- ?Ulp'h@nﬁ] @mﬁﬁqee n@d.2 mmol) was added. The

triethylamne using 1-nethyl -2-pyrrolidine as the

mixtuggoyasiseicd The nieaBEV oAV A 298¢ rmdomingng thencrapeehented N aqueous
SO dlulﬁ %gdr% e s 8%161§n ngkfeTllgﬁctl%r'E %/ags‘ ;fhg?ig ?olllr’\i/g r%“ggarkd' n‘gﬁg %fetcﬁ)%a%sfoﬁfned was
filtered 321, ﬁllaél&d At def 3R driedV lietd the'tieNVRpo MBO2Dag, BYW as a pale-

): 6 (ppm) = 9.73 (s, iH), 8.25 (d, 1H), 7.84 (s,
browmsqfid. 7 66 (s, 1H), 30 7.47 (d, 2H), 7.43 (d, 2H),

, 1 . 04 1 6.18 (d,

MSIS@F?)%%)(sq‘st%Z%O);%@H 14st 3H), < 75Hzm 2H) ‘0 36
'"H NMRy(DM$O- Demmnpmz)c&@ﬁ)al) PCQWERZ(DHQ/D&ZL@;LBH) 748) ExXHIFp7et6 (dd,

| or o- 6- e rimd
2H), 7[%5(%11% 2oL B LT, bt Fr G oty 2138 AR 214 5. 3H)
NCl NNA\NN/ Y5 a)
2- [3 Met hoxy- 4- (4- net hyl -i m dazol - 1-yl
- phenyl am no] - 6- net hyl - pyEixiampde b0 4- ol To a sol uti on of

[4-(2,&2@%5@%@@ g{l(('”%, [k(y}lz = T _yﬁ[%k%? ?llm (Pazoﬂ}-)yl)-phenyl]-

amind)l trogenN-[ 3- net hoxy- 4- (4-net hyl -i m dazol - 1-yl ) - phenyl
]-guanidine dinitrate (2.10 g, 5.7 muvl) and et hyl

acetoacetate (2.43 ¢, 18.7 mwl). The reaction was
heated to refl ux A0 Ny A Soling it was
poured onto water e B p h ¥Ryl N agueous 10

hydrochl oric acid solutfon. The precipitate was
filtered off, washed with water and diethyl ether,
a) 4- c%moxétazemdlbmofu gﬁbn»sawymtﬁﬁ[new h at 45 Cto yield the

title compound (146 8 %9 as a white solid.
4,6-Dichloropyrimidine (149 mg, 1 rnmol) 2 ,6-dichlorophenol (179 mg, 1.1 mmol), potassium

carbonate (166 mg, 1.2 mmol), and sodium iodide (7.5 mg, 0.05 mmol) were stirred in
acetonitrile (3 mL) at 20 °C under an atmosphere of nitrogen for 64 h. The reaction was poured
onto 1N aqueous sodium hydroxide solution and extracted twice with diethyl ether. The
combined organic layers were washed with brine, dried over sodium sulfate, filtered and the
solvent was evaporated under reduced pressure to give the title compound (195 mg, 71 %) as a
white solid.

MS EI (m/e): 274.9/276.9/278.9 (100/95/50) [M].

"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 8.69 (s, 1H), 7.78 (s, 1H), 7.66 (d, 2H), 7.42 (dd,
1H).



10

15

20

25

100) [(M+H) +]. 'H NMR ( DMSO- D6,
300 MHz): 6 (ppm 83 (br s, 1H), 7.67 (s, 1H),
W@ 2@9/1%52 2H), 7.04 ( 15 1H), 5.77 (s, 1H),PGr/BR00%(051613

3H), 2.17 (s, 3H), 2.14 (s, 3H). b)

(4- Chl or o- 6- et hyl - pyri mi di 72-y1) - [ 3- met hoxy- 4- ( 4- net

hyl -i m dazol - 1-yl -phenyl]-am ne A solution of
b) [4-R:4-Bidiiirbphyncky(-pyrimiidiy 2=y Tameoxly- 4}( 4 mpthhithidaididl yl§-phenyl]-

-nethyl -pyrimdin-4-ol (1.45 g (46.6 mml) in
aminephosphor ous oxychl oride (4.7 nl) was heated to refl ux

@

The e Ay s S aaaCy BaRner AR RN SRR 16T fom
methokyéa(ﬂeldetth&k mfiidhdo)- lwylj-hhénydanaine amd'lé-mhlom}de(ﬂ 6-diehloro- phenoxy)

. _cooling, wth 25% aqueous. a a. The precipitate
yrimE B PR Bt TR0 ARk vk vat or and € hen
MS 19M wmmqtmmgmmm dto give the title
(:I'rlgg)gnd (1.5 (g % g?apale brown solid. M5 ISP

'H NMM(BMSQ—ER WEREZ: § (P81)25).79 (MHH)A8.48 @5 1HY NMR(d, 2H), 7.61 (s, 1H),

7.42 QgTE0 78y a1 o e 0 71 6%k 65110 gt P8 6%04 .3,
2'13(%%{12_1%, 6.95 (s, 1H), 3.80 (s, 3H), 2.40 (s, 3H),

(s, 3H). Exanple 9
[ 3- Met hoxy- 4- (4- net hyl - i dixdagdé 11.- y| ) - phenyl | -

th 6- (3 fl .Q- - - 30 I
SRR SGh Rr b - SR IS I e ety s it 1-
yl)-pheftfl] hidhdX; M N Y F To a solution of

3,4,5-trifluorophenol (33 ng 0. 22 nnDI) in

1- met hyl - 2- pyrrol |,doe s _oadded at 20C under
an at nosphere of nitrg d| s |on of sodi um
hydride in oil (NPG\N 0. 22N gactl on was

stirred for 30 andthen
(4- chl or o- 6- net yI yrlmdln 25

The tl%é % gagodﬁﬁ%yﬁ%%m%ﬁlgg&ggg&%ﬁs%s d}hsc%(ftb)ac;ighms ;L 5‘m 3.4-

diﬂuofd’phandhaﬁdi ovamero§-airet i y0-pFOiaid ih -y 303 mathaxyed (hmtlgxbumkdzol-l-yl)-
nto 1 aqueous drox e sol ution. The
pheny g dt RaSOGaTRd %wi@ aiapale dl?fBWPﬁghﬁBr ecipitate

MS IsfPC('h%)d42\@§ 160) [0grAghof f, washed W|th wat er and dri ed
yi'el d trge t)|[§I e gorrpound (72 ng, 8 % as a pale-

'H NMchwwmdsommmﬁ 3 G 2Y3 (s4421),27 6(190)62[((11§/|4H)) #1.23 (dH1H), 7.14

(m, 1] 7.0%2%\{,’[5%)?2@9@01%)437@4%% 30 (s,jﬁ;): 2.5}_?&35]3?%,, ﬁfs 3H).

7.11 (d, 1H), 7.00 (s, 1H), 6.46 (s, 1H), 3.64 (s,
3H), 2.38 (s, 3H), 2.14 (s, 3H). Exanple 10 15
[ 4- (2, 6-Di chl or o- phenoxy )Exawrlerl2ii n- 2-yl ] - [ 3- met hoxy-4

[4- (4-éhzioro pl?é/noxy)nk Ztﬁyl—pyl)fm}dlgt}-w [;-methoxy-4 (4-methyl-imidazol-1-yl)-

phenyl]-amine
Q ) ij fj
N/ N

The title compound was prepared in analogous manners as described in example 9) from 4-

M5 ISP (me): 312.2 (
= 7.
S,

chlorophenol and (4-chloro-6-methyl-pyrimidin-2-yl)-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine. It was obtained in 73 % yield as a pale-brown solid.

MS ISP (m/e): 422.1/424.2 (100/35) [(M+H) .
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amne C H \ OM™ N/ O / A |l iN\V I N_-'"-N a)
4- Chl oro-6- (2, 6-di chl or o- phenoxx) - pyri m di ne
Wae2@9MDhskt or opyrim dine (149 ng, 1.0 nmol), PCT/EP2009/051613
2, 6-di chl orophenol (179 ng, 1.1 nmol), potassium 20
carbonate (166 nmg, 1.2 mmol }48-and sodi umiodide (7.5
, 0.05 mmol) were stirred in acetonitrile (3 nL) at
'H NMR (OMB0LeY,, 300 RHW)sphpas =09.70(s, 1Bgenef @f 164 758 (EhEd), 7.52 (d, 2H),
reaction was poured onto IN aqueous sodi um hydroxi de
7.28 (d.cAHk Vdﬁ(d»rﬂdi)e%Wé@,tle}B o3P o I\H)t |64é|(et1|ﬂr)t3éﬂlﬁer3H)T21é7 (s, 3H),
213( Ii[BI ned organic |ayers were washed with brine, dried
' ver' sodiumsulfate, filtered and the solvent was
evaporated under reducedEQQQQﬂuly to give the titIe
onpound (195 ng /g white solid.
4- M@#@pro pbqnwnanmlé% QH(@GBP@'@FB'G)MPWJJWHIPF%W l-yl) phenyl]-
amlne(DI\/ISODG 300 MHz): 6 (ppm = 8.69 (s, 1H), 7.78 (s,

1H), 7.66 (d, 2H), 7.42 (dd I H) WD 2009/ 103652
PCT/ EP2009/ 051613 -47 @

2, 6-Di chl oro- pheno r|| mﬁ/ TS nmet hoxy- 4- ( 4-
rrethyl-|mdazol ,\]FfFeNHtIe

conmpound was pr epar ed |n anal ogous mamae( as descri bed
in exanple le) from 3-

i mid 1) - phen
The 6JE S%P%%&ﬁe*‘a@re clﬁia??%?%?%efﬁ%ﬂz%; b BT SRRl from 3-

h athpehidszod 1 hél ahd22810%6-Yi(@ldl héfR
met Om&e 2 1/1444 1y}61 e”??“ TiM .OQH(NNROY%%E D%/)

pyrimglyg. 98 obeal(lqsbmaﬁlgwmhésn é%yle .48 (d, 1H) 7. 66
2 (dd, | , 7.31 |
s 19y 08 i QI (5o T B
HNMerDMSD@% §e0 M3H); 8(@)@&934 (s3|1'|H) g @ampla%zms lH) 7.53 (d, 2H),
H(.)24D|fluoro phenox%/ gl- pyrimdin-2 Xl
7.48 (fé ?ﬁb@w)(h%réd HyD- 187 érhzllﬂ), P2 (s 1D ghhid 1 Ham. He(s, 3H),

213@\}3 Y F The title conmpound was prepared in
T T dna ogous manners as described in exanple 9) from 3, 4
Example 14

3-{2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-6-methyl-pyrimidin-4-yloxy}-

benzonitrile

_o y Z
The title compound was prepared in analogous manners as described in example 9) from 3-
hydroxy-benzonitrile and (4-chloro-6-methyl-pyrimidin-2-yl)-[3-methoxy-4-(4-methyl-imidazol-
1-yl)-phenyl]-amine. It was obtained in 75 % yield as a pale-brown solid. MS ISP (m/e): 413.4
(100) [(M+H)].
'H NMR (DMSO-Ds, 300 MHz): 3 (ppm) = 9.74 (s, 1H), 7.86 (s, 1H), 7.78 (d, 1H), 7.61 — 7.71
(m, 3H), 7.51 (br s, 1H), 7.17 (br d, 1H), 7.05 (d, 1H), 6.99 (s, 1H), 6.49 (s, 1H), 3.56 (s, 3H),
2.38 (s, 3H), 2.13 (s, 3H).

Example 15

[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-methyl-6-(pyridin-3-yloxy)-pyrimidin-2-

vl]-amine
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15 di fl uorophenol and

(4-chl oro-6-net hyl -pyrimdin-2-yl)-[3-methoxy-4-(4-net
wogiooitedesnzol - 1-yl ) - phenyl]-amne. It was obtBCTEER0091051613

81 %yield as a pale-brown solid. M5 ISP (nme): 424.2

(100) [(M+H)+]. 'H NMR (DVS&9PD6, 300 MHz): 6 (ppm =

9.73 (s, 1H, 7.50 - 7.62 (m 4H), 7.23 (d, 1H, 7.14

(m 1H), 7.08 (d, 1H, 6.99 (Ti'lkb 6.43 (s, 1H)
2713 ) 20 Exanpl e

3.60 (s, 3H), 2.37 (s m

12 [4-(4-C hl or oNph ~6- md - py Fdin-2-yl] -

[ 3- net hoxy- 4- (4- At yI-|n1dazoI 1-yl)- phenyl]-amne O

NYN NN I / )aci 25 The title conpound was prepared in
The tideadrogmud wearpnerasedais adels gousbeahners axianqyibed &) exfangrie 2from 3-
hvd hIor$ghqubhaﬂd 6 ey . 4 methvliraidazol-1
ydroxyrD¥HTIBY A6 hveh pror S Bt MGy methonydy (amethy frpidazol-1-
yD-phEYIY amlféazt%s%wdlaed R3Sy kel @sg aﬂﬁal?vgélld/\@??olﬁbéf?ér padfitdAion by

yield as a pal e-brown solid %
colunmzﬁro;mamgralzh}( mﬁ%gel LeiNg H)ch}orow@hgm@@p&@g@ﬁi 1 v/v) as eluent.

P 8 'H NVR (DVBO-D6, 300 Mz): 6
MS Ig(%%m/% 38034 Q&*Wﬁﬁ 7.61 (s, (1H) 7.58 (s, 1H§ 7.52
HNMH (DMQO D6,73(¥(BI\/KH%% 8@pm£7: 4.82 (sd,lH;F@ 54 [, @FI) (8148 gdd) 1H), 7.73 (dd,
1H), 7344)(5 o i 373452—37 S5, Sk (br 4310, 907 (G T, 698 16 UHh, 6.48 (s, 1ED),

450 chl di n-2-yI ] - [ 3- net hoxy- 4-
353 G0 A T AP B R ) - heny 1 am pe H O YN O 1 1

iN\ I NC N7 The t|tIe compound was prepared in
anal ogous manner as described in exanple le) from 3-
met hoxy- 4- (4- net hyl -i i ddZ8mpie §8) - phenyl am ne and

L R PR SIERA AR By oy

pyrimidined-yl]40@in8/ 410. 2 (100/34) [(M-H +]. 'H NVR ( DVSO- D6,
300 MHz): 6 (ppm) = 9.74 (s, 1H), 8.42 _(d, 1H), 7.62
(s, 1H), 7.53 (d, 2H), 7.48 (s, 1H, 7.31 (d, 2H),
7.23 (d, 1H), 7.07 (¢, 1H), 16.99 (s, 6.54 (d,

1H), 3.56 (s, SI—D/\D/\N?;/ )

The title compound was prepared in analogous manners as described in example 9 from 2-
trifluoromethyl-phenol and (4-chloro-6-methyl-pyrimidin-2-yl)-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine. The reaction was heated for 3.5 h to 200 °C in a microwave oven.
Several times the phenol (overall 4.4 equivalents) and additional sodium hydride had to be added
in order to obtain complete conversion. The title compound was obtained, after purification by
column chromatography on silica gel using dichloromethane/methanol (19:1 v/v) as eluent, as a
white solid in 15 % yield.
MS ISP (m/e): 456.2 (100) [(M+H)'].
"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.75 (s, 1H), 8.82 (m, 2H), 7.60 (s, 1H), 7.51 (m,
3H), 7.12 (br d, 1H), 7.01 (d, 1H), 6.96 (s, 1H), 6.53 (s, 1H), 3.53 (s, 3H), 2.39 (s, 3H), 2.13 (s,
3H).

Example 17
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-methyl-6-(3-trifluoromethoxy-phenoxy)-

pyrimidin-2-yl]-amine
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2.13 (s, 3H). 15 Exanple 14 3- {2-
[ 3- Met hoxy- 4- (4-nmet hyl -i m dazol - 1-yl ) - phenyl am no]
WO 200s03ey2 - pyri m di n-4-yl oxy}- benzonitrile N PCIEPI00MS$1613
O The title conpound was prepared in anal ogous nanners
as described in exanple 9) fXlbm 3 20
hydr oxy- benzonitril e and
(4- chl or o- 6- net hyl - yrlnmdln 2- yI) [3-ne bxy 4- (4- et

hyl -i m dazol - 1- obtalned in

75 %yield as omnN (nfe): 413.4

(100) [(MtH) +])—4‘| NMR ( DMV 1300 l\/HZ) 6 (ppm =

9.74 (s, 1H), 7.86 (s, 1H), 7. 78 (d, 1H), 7.61 - 7.71
The ti(lervorBpdund Avds Jpréparedsin ailh-l)) gouk. hahnhbyrasdiesckied irY emp(le9 from 3-

triﬂuo%o}%@h(?%y 8@&“}1 aIéil_?f—oCh? %&{fthyéﬁ?gﬁlﬁ 291(1) 3 ml_ghoxy-gl-(4 methyl-
1rn1da£o3 lu@é ?9 ﬁarﬁﬂle @Wbbﬂa{ﬂeg%% ods¥ld asrér}?a'lyt)l]own solid. MS ISP

(pyridin-3-ylo y)-pyrlnldln- - yl]-am ne
(m/e): mzmogwmmﬁa IPCT/ EP2009/ 051613 -49 H O~ N N~ O ~

HNBEMPSI@%%?M@W@% g 84 AP elelml 63 6B i R - 736 (m,

3H), %Mb?ﬁ}’n@)’hl ?H?%d% (s, TH), 648 (s, | (5 JE f 3,52 (5, 3H), 2.38 (5, 31), 212,

(4-chl or o-6-net rim 3- et hoxy-4- (4

3H). hyI-|n1dazoI-I- yI) phenyl] an1ne. It was obtained in
53 %yield as a pal e-yell q h? after purification
by 5 col unmm chromat ogr ap BP'si?i ca gel using

-6l ; -
L A A g

pyrimiginy2-yi-amipe) = 9.72 (s, 1H), 8.54 (d, 1H), 8.48 (dd,

1H, 7.73 (dd, | H), 7.48 (s, | H), 7.49 - 7.55 (m
2H),717(brd| H, 7.07 (d, | \o& (s, | H),
6.48 (s, | H, 375 H)( 5 . 2.13 (s,
3H). 10 NP

The title compound was prepared in analogous manners as described in example 9 from 3-
trifluoromethyl-phenol and (4-chloro-6-methyl-pyrimidin-2-yl)-[ 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine. It was obtained in 62 %yield as a pale-yellow viscous oil.
MS ISP (m/e): 456.2 (100) [(M+H)'].
'H NMR (DMSO-Dg, 300 MHz): 3 (ppm) = 9.74 (s, 1H), 7.66 — 7.72 (m, 3H), 7.59 (s, 1H), 7.58
(d,1H), 7.51 (br s, 1H), 7.13 (br d, 1H), 7.01 (d, 1H), 6.96 (s, 1H), 6.49 (s, 1H), 3.50 (s, 3H),
2.39 (s, 3H), 2.13 (s, 3H).

Example 19
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-methyl-6-(3,3,4,4,4-pentafluoro-butoxy)-

pyrimidin-2-yl]-amine
F
H F
/OU NS
Né\N N = F F

Sodium (6.9 mg, 0.3 mmol) was dissolved under stirring and heating under an atmosphere of
argon in 3,3,4,4,4-pentafluorobutan-1-ol (676 mg, 4.0 mmol). To this solution (4-chloro-6-
methyl-pyrimidin-2-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine (66 mg, 0.20
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Exanpl e 16
[ 3- Met hoxy- 4- (4- net hyl -i m dazol - 1-yl) - phenyl ] -
WO 2000803051 - 6- (2-tri fl uoronet hyl - phenoxy) - PCT/EP2009/051613
pyrimdin-2-yl] -amne F FiONNO NNN Y 15 The
title conpound was prepared-iln anal ogous nmanners as
described in exanple 9 from2- trifluoronethyl-phenol
rnrnol)i'wds added and the reaction mixture was stlrred for 16 h at 20°C and then heated to 100
. - chl oro- 6- et hyl - pyrim di n-2-y [ 3- met hoxy-4- (4- e
C forrfw Therfpersion Imlitufﬁf Waww utg maﬁfé anfrw@s @@ééﬁ%ﬁ%&g aqueous
hydroaﬁ@ﬁ@gm o4 luﬁor? Ifw%soe}gglg ﬁt@zﬁz it GtA ﬁeroTﬁ@%qégff@fa%r was set
e pheno overa equi val e
to basE;le Wﬂthrlal agodissndnyd hydrexidadoltigorn enda@dmdtedlthreo tiches with dicthyl
| et e conversion npound

ether. glét? aﬁ)l’ﬁglalg(?gf&aglrc lmﬁ@ ?VFTE?a‘Y‘i‘ ﬁJ myth 1@62(8? Hyer sodlurn sulfate and

evapo%é@ﬁfﬁi‘épgé'dﬁé&ﬂpr@ﬂu&' fThe ?esﬂi%le WS lpl[l{éiﬁed by column chromatography on
di chl or onet hane/ net hanol (19:1 v/v) as eluent, as a

silica gﬁlusmgmhlﬁomthﬁﬁe/maebb(l91\1@/VBFS duamneo yialgghetidd goppound (59
DVBO D6, 300 MHz): 6 = 9.75
mg, ‘E ﬂ)ljalesyeglﬁwsl%hg 7.60 (s, 1H§ 7 (5F1Jpl(ﬁm 3H) .
S ISP. k58 .d, ¥ d, 1 6. 96 1 6.53
MS 1 ﬁe)( 8. (1007%(@4 HQG}( ,H)aH), 3 1gS§ H)25 N (s,
HNI\ER%(BMS&OD,% 300 MHz): S(pprn) > 71 (s, 1H), 7.89 (s, 1H), 7.65 (s, 1H), 7.33 (d, 1H),

720 gttt efos tﬁ%%r SRR ho- DAL R0 & 2, 231 ¢ 31,

2.14 (RWH)M di n- 2-y -am ne WO 2009/ 103652
PCT EP2009/051613 -0 F OMN /NO\ O NON/Xx'F N
F The title corrpound was Expende 88 i n anal ogous manners

140 9 f
{4-[1 F"chfuorﬂé‘%g?ﬂoxy lﬁfl] QMY Bpyrimidin-2-y1i-[3-methoxy-4-(4-methyl
1m1daédl-pyl)mmnﬁﬂrmhhyl pyrl m di n-2-yl ) -[ 3- net hoxy- 4- (4- met
hyl - i m dazol -1-yl)-phenyl]-am ne. It was obtained in
95 %yield as a pal egbr own $ol j,d. SP 5 (nfe):
472.0 (100) [(MFH)%];. VR DVESO: 300 MHz): 6
- 7 m g 7.28 - 7.36

(ppm = 9.77 (s,
(m M

a) 3-(4-Chlorophenyl)-3-methyl-2-pentanone

To a solution of 2-(4-chlorophenyl)-2-methylpropionitrile (243 mg, 1.4 mmol) in benzene (1.4
mL) was added slowly at 50 °C under an atmosphere of nitrogen and with stirring to a 2.8 M
solution of ethylmagnesium chloride in tetrahydrofuran (1.45 ml, 4.1 mmol). The reaction
mixture was heated to reflux for 2 h, and thereafter, cooled and poured onto 10% aqueous
ammonium chloride solution (4 mL). The organic layer was separated and treated with 2 N
aqueous hydrochloric acid solution (1 mL). The reaction was heated to reflux for 1 h. After
cooling the reaction mixture was diluted with water and extracted twice with benzene. The
organic layer was washed with brine, dried over sodium sulfate and evaporated under reduced
pressure. The residue was purified by column chromatography on silica gel using heptane/ethyl
acetate (9:1 v/v) as eluent to give the title compound (64 mg, 20 %) as a pale-yellow oil.

'H NMR (DMSO-Dg, 300 MHz): 8 (ppm) = 7.41 (d, 2H), 7.27 (d, 2H), 2.25 (q, 2H), 1.41 (s, 6H),
0.83 (t, 3H).

b) 4-(4-Chloro-phenyl)-1-dimethylamino-2.4-dimethyl-pent-1-en-3-one
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3H), 7.18 (br d, 1H), 7.3 (d, 1H), 6.96 (s, 1H), 6.48
(s, 1H), 3.52 (s, 3H), 2.38 (s, 3H), 2.12 (s, 3H).
wEx@apBSA8 10 PCT/EP2009/051613
[ 3- Met hoxy- 4- (4- net hyl -i m dazol - 1-yl ) - phenyl ] - [ 4- net hy
| -6-(3-trifluoronethyl-pheneddy)- pyrimdin-2-yl]
-amne F HF NN OF NON/ N/ / The title
The tid@ b@apAthdWes idERpal E&ni3n(4a¢1ﬂ6r@gl&!m§'l)miﬁfe&fy$2q&ntanone in analogous

described in exanple 9 from3- trifl uaronet 3/ henol
manngggg described m example Sa) as a brown viscous oil in 97 % yield and was used without

furthef]élll&fﬁua%ﬁu{i%l {&y%teﬂoyrl m di n-2-yl) - [ 3- et hoxy- 4- (4- net

azo yl)-phenyl]-amne. It was obtained
HNMR (GDC%;BGO Vds): & (mahe= yeﬂl(vaH/) §days, 2H), 6.81N8 1IHP2.83 (s, 6H),
456.2 (100) [(M+H) +]. 'H NMR (DVSO- D6, 300
179(M—’|ﬂ) 147 (ppky- = 9. 74 (s, 1H), 7.66 - 7.72 (m 3H),
.59 (s, 1H), 7.58 (d,1 H, 7.51 (br s, I H, 7.13

(br d I H, 7.010 (d, I H, 6.96 (s, | H, 6.49 (s, |
¢) {4-HH(4-CGhlbth-plsenyBH)-meth®]1-8thy(]sS-midtyl-pZrithdlif-2- yI 3} -mcPlibxy-4-(4-methyl-
61 e 19

imida llpamine et hyl - i mi dazol - 1-yl ) - phenyl ] -

The tﬂlé’fc&ﬁﬁcﬁﬂd v@as(p'i;eﬁ)aréd 1ﬂaaﬂa18§6‘ﬁs%ﬁrﬁfér RO RBBEYh exarnlg_le 4|\2‘frorn N-[3-

pyrimdin-2-yl] O~ ~~~~ ~

methok xi4-(@- rﬁetsmbhnudaz(oa‘rwyl)rghet@l]sgumtdln)e diniérath, és(é’:&@dmphdeﬂ) 1-
dlmetI%Hargmg ?rﬂetgglnéegﬁ E{r}? glﬁ 1%1?}%%%%%&%% 1 28§ th?;%gﬁ)?/}*rohdone

as the TolvER FhéRabiidnoRa folﬂﬂn@dl fr Hmicrowave oven at 200 °C for 2.5 h. The title
met hyl - pyrimdin-2-yl)-[3- msthox-4(4 nmet hyl -i m dazol

compayndyyas-issHatag By aaﬁi%sqlsianﬁé % @ickd WD 2009/ 103652

MS If@gpég&?ﬁ/@?éﬁé%ﬂw%% :‘Ng? igdﬁdasngotch:nd t hen

"H NMRADBISO-D 1 960 MEIAH)0F ( éfbrﬂ') J.6€ (3, eBgL4. D@(smlm grel WasH), 7.65 (s, 1H),
poured onto water and was acidified with I N aqueous

7.44 (ﬁ,yldi)o&ﬁ%d,l Haé2d (&0 7 3A (d.1AHmAE3 éxtlFacBed (f> WEDe2.14 (s, 3H),

et her. The aqueous |ayer was set to
1.67 (%na& t pﬁw\;wgh)] I N aqueous sodi um hydr oxi de sol ution and

extracted three tines w tHxadipgé byl
{4-[1-(4-Chloro-phenyl)-1-methyl-ethyl]-pyrimidin-2-yl}-[3-methoxy-4-(4-methyl-imidazol-

S YO

a) 4-(4-Chloro-phenyl)-1-dimethylamino-4-methyl-pent-1-en-3-one

1-yl)-phenyl]-amine

The title compound was prepared from 3-(4-chlorophenyl)-3-methyl-2-butanone in analogous
manner as described in example 5a) as a pale-yellow solid in 73 % yield and was used without
further purification in the next step.

"H NMR (CDCls, 300 MHz): & (ppm) = 7.55 (d, 1H), 7.26 (m, 4H), 4.70 (d, 1H), 3.00 (br s, 3H),
2.70 (br s, 3H), 1.47 (s, 6H).

b) {4-[1-(4-Chloro-phenyl)-1-methyl-ethyl]-pyrimidin-2-y1}-[3-methoxy-4-(4-methyl-imidazol-

1-yD)-phenyl]-amine
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5 ether. The conbined organic |ayers were washed with
brine, dried over sodiumsulfate and evaporated under
WO edogesdspr essure. The residue was purified byPCOER29MN9/051613
chromat ography on silica gel using
di chl or onet hane/ met hanol (193t v/v) as eluent to yield
the title conpound (59 ny, 64 %9 as a pale-yell ow
The tlﬂ@ bérdpod\?ﬁ v{laSﬁBrépﬂreﬁi) in aﬁ518 gdus(rih&ﬁl)ar ﬁs( M’sbi)ﬂjdd n anrnfrle NNRfrorn N-[3-
(ppm =
metho§}q)4 (47m6t§y](-§mdq_q.q)l 1 y;i) Blgen(yH gqui)dme d;mﬁr@te(eald ZIﬂéb—chlerlrodﬁlenyl) 1-
dlmeﬂ%ﬁamr’h?M n@tllg_bﬁg péﬁt 1- %A_D(%on%?’é&ﬁ th&thy%lﬁl)uze §sn§£& {efeth Eﬁ"i)]i)yrrohdone as

solven[t AFhd reaet'(oﬁ v@slplerfonnq&hmmyth)ordwmtdvyh ae200y1q for 2 h. The title compound

e oMYA R A Al L3 b0 ot 35

MS 13@*(&&%)@5@8%6@@&)0/4 [Rtiay! - 2- pent anone To a sol ution
2-(4-chl orophenyl’)-2-met'hyl propionitrile (243 ,
HNMRL(Cmedi BOO Mibenz épen) 41841 (dL)HWAF24sidéd), 36dw, Y Hat7.3D(d, 2H),

7.21 & B0 Tp 8o Lo ARGy 6 801G R ] eh A R b2 30 . 3,

1.71 (§, @HHahydrofuran (1.45 m, 4.1 mmol ). The reaction
M xture was heated to reflux for 2 h, and thereafter,
cool ed and poured onto 10xaaqpledls armoni um chl ori de

- 11-PREorg ek sy s B AEP ki B ol 3 TP r e fimidazot-1-

yl)-phehylainindhe reaction was heated to reflux for 1 h.
After cooling the reaction m xture vvas diluted with

wat er and extracted tw ce h be The 25 organic
| ayer was washed wt h;@{ |dr| e u sodi um sul fat e
and evaporated u ced" ess dihe resi due

was purified by m chr omat ography on silica gel
usi ng heptane/ethyl acetate (9:1 v/v) as eluent to
a) 1- (Z}Fiuerd henﬂrcb-bhﬁwu‘,mmmd-lﬂéﬂnﬂmolézo % as a pal e-yellow

3,4- Dt%‘q))ro 4}-n§1;0 %pzegq_é% 72g @01?1@0 )Q%ﬁmetlj_yl 412—1mr§1dam_l§ %4 gbgé%i mmol) and

N,N- d&%pr@@%@th&'@nﬁﬁe (16 16 g1(125 mmol) were dissolved i 1n acetomtrlle é 0 rnL) and the
4- ("4-Cnl or 0- phenyl ) di met hyl am no- 2, 4- di net hyl - pent -

reactidon wenh@tadrte ryfox200 94 mmamnmmmmnﬂhe gidvehhavas

evapotghidy e BRSO H e (8¢ RaheraaiHized fFomna gLt ethy!

acetat@ﬁﬁml%ptaﬁ}% t6 9{&{ thl@efdlelcan@zsaﬁmd4e6@ga)42a§) & PpA el‘16v§ OIS
oil in 97 %yield and was used vvlthout furt

MS ISPumvex: éaR.il 6 Q)rﬁ(MﬁH)r]ext step. 'H NMR (CDC13, 300

H N%bndz?%gﬁ?@o Mz,)?g @%ﬁ)fgg“%% ’(c?,ggg,’ §91 g@ﬁ%@ Qéﬁ@s_, G, 7.95 (¢, 15),

7.43 (s, 1H), 2.19 (s, 3H).

b) 3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenylamine

1-(2-Fluoro-4-nitro-phenyl)-4-methyl-1H-imidazole (4.66 g, 21.1 mmol) was dissolved in a
mixture of methanol (25 mL) and tetrahydrofuran (100 mL). The solution was cooled to 0 °C
under an atmosphere of nitrogen. Ammonium formate (6.64 g, 105 mmol) and 10 % palladium
on charcoal (0.24 g) was added and the mixture was stirred at 20 °C for 18 h. The mixture was
filtered through celite and the celite was washed with methanol. The filtrate was evaporated
under reduced pressure and the residue was partitioned between ethyl acetate and 10%aqueous

sodium bicarbonate solution. The organic layer was separated, washed with brine, dried over
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c) f 4-[1-(4-Chloro-phenyl
-l -met hyl -ethyl ] -5net hyl - pyri m di n-2-yl }-[ 3- nmet hoxy- 4-
W@ 2000803092 - | m dazol -1-yl -phenyl]-am ne The tPCT/BP2009/051613

conmpound was prepared i n anal ogous nmanner as descri bed

in exanple 4c) from N-[3- 16€54-

nmet hoxy- 4- (4- nmet hyl -i m dazol - 1-yl ) - phenyl ] - guani di ne
sodiurdistlifitt ah@®cvapofaeditlder eedpbeintbysuteto yield the title compound (3.89 g, 97 %)

di met hyl am no- 2, 4- di net hyl - pent-1-en-3-one and
asayql}oi“é%q{% anmi ne using 1-methyl-2-pyrrolidone as the

h ] I a; i 6fr, V.
HNl\ﬁﬁéiﬁﬁ’%O 20&?@ SREH Pl ’ﬁ@ﬁ[(solpig% ﬁ,plolgjﬁg.dviva"@ B), 6.41 - 6.51
(m, 205 6l6at(Bels, 2812 yeld, oW)sol id in 52 %yield. MS ISP
(me): 448.1/450.1 (100/34) [(MrH)+]. 15 'H NMWR
(DI\/ISOD6 300 MHz): 6 (ppr) = 9.66 (s, 1H), 8.16 (s,
(Sic - d, 1H), 7.38

A sus;ﬁani’ﬁn(o§ 3 ﬂiid)ro 42(4éln46t(1$1 1nﬂ<ﬂ:@zpl—l :Iylﬁﬁhe@ylanﬁﬂrb (5(0111 gy 2(@, mmol), of 50

% aqUﬁ;)_%s'r%laB nﬁﬁsyﬁg}oz&zﬁ%}pg A ?@m]mol)p%ﬂdl %6&I‘Vﬁqge%}1|s}mtrlc acid (253 mg,
2.62 rhrdo 178t &ﬁé‘ﬂbl/(‘? GMWMeaiemf@ﬁi @iys t& B flkixMiniePhieMtblphere of nitrogen.

-am ne
Twiceghg¢ Aawamwwm%cwhamme dndrmthy aamwme dddvd ttdn Hie-rpetion nhixture after 2

one The titl e conpou epa oL O ..
and 4 300 R RSN b e e SREROP R BT RBRR R £ B T e precipteted
solid WRESe S demtionbe’ filiRate pdioatadbthe *chyR e EFniteiclagi) and washed
solidin 73 %yield and was used w thout 25 further

with cphgnpktoagld e title qommwonak {289magp 3674 aswRr offemmiasel”oo
d 1 7.26 (m 4H), 4.70 (d,
MS I%‘%)s%{)ﬁ’ @O)E(MEa?]( 2. 7gb(br s, (SH) AT (s, gH)
HNMR(EM$aﬂ643@1m{ =Pl = 982(mtshyH)eit¢tyds] 1H), 7.67 (t, lH) 7.56 (s,
f rimdin-2-y ﬁlﬂ 3- net hoxy- 4- (4-met hyl -1 m azol -
ar0, 73, Tghelols b5, bk A Wi DBDS/I8GSG8D. PCT/ EP2000) 051613
-53 The title conpound was prepared in anal ogous

manner as described in exanple 4c) from N-E
d) {4-Hethohlprarphonyhet-methylethyh mmethwHpyrippdingryL d damgtoxyed-(4-methyl-

imidaZ9INv1)-8h& n?ﬂm e(4 chl oro-phenyl) -1 -
‘%@Mﬁ@- -met hyl - pent -1 -en- 3-one, and

The tlﬂ&f t@hjsmmarwagq)rwmnhnmegdmd m&nﬁy iy &HstniilmianaSample 4c) from N-[3-
nt. The reactiaon was formed in a mcro
methoesv@n(“aliﬂetii@blr@d@?&rl Loyliyphenyd- sqamdénec@msratﬁqé (4§h£95% “phenyl)-1-

s SNBSS SO SR iy VR L ion

solvenyHENe rectioppyds perfBriBdd inch, mikkdwaveé.a? 20Q 8C fdrHd).5 h7TiEtit{escompound was
isolate]d'_e?s’a y7ellgv7v sgplc’i i1i2 gB % yield.

MS ISP (m/e): 448.1/450.1 (100/34) [(M+H)].

"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.66 (s, 1H), 8.16 (s, 1H), 7.84 (s, 1H), 7.65 (s, 1H),
7.44 (d, 1H), 7.38 (d, 2H), 7.23 (d, 1H), 7.20 (d, 2H), 7.03 (s, 1H), 3.79 (s, 3H), 2.14 (s, 3H),
1.67 (s, 6H), 1.57 (s, 3H).

Example 23
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-{4-[1-methyl-1-(3,4,5-trifluoro-phenyl)-
ethyl]-pyrimidin-2-yl}-amine
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7.21 (d, 1H), 7.15 (d, 1H), 7.01 (d, 1H), 6.87 (s,
1H), 6.57 (d, 1H), 3.77 (s, 3H), 2.30 (s, 3H), 1.71

W@ 2009863652 10 Exanple 22 {4- [ 1-(4-C PCT/EP2009/051613
hl or o- phenyl ) - 1-net hyl -ethyl ] -pyrimdin-2-yl}-
[3-fluo ro-4-(4-nmethyl-inmide¥el- |- yl)-phenyl]-am ne

H FNNN~-NI / NI O a) 1-(2-Fluoro-4-nitro-phenyl
-4-nethyl - 1Himdazole 15 3 4-Di f\yoro-4<ni tro-benzene

(7.97 g (50 mmol ), 4- ﬂﬁ+ (4.51 g (55
mol ) and N, N-di et hyl Q6 g (125
mol ) were di ssol in acetonitrile (80 nL) and the

reacti on was hea ed to reflux for 24 under an
;.The sol vent was evapor at ed

itle resi due was

C K v -DNC [
Potasﬁﬁrﬁ%rﬁlﬂulto'é@di: (erg aorﬂnﬁél FARls qfss&b&yin te@ﬁgfdadfaraarwoo mL) and
heptane to yield the title cogPoun

%
stirredgungar emypenesphers oifindrogeo. (g, 3-8 qm@yenyl}ggetqm(rﬂ@@ 12 g, J12 mmol)

disso 1%%1%%&1@?0 %({% Qaggq_(ie%?(go%e at g (g.gﬁﬁsoﬁlﬂ%&%@med orange
and heat 43s ¢folvédMetizyl 1&11(16(1 SHnL, B) rnrnol) dissolved in tetrahydroﬁlran (10 mL)
3- Fl uoro-4-(4-met hyl -i m dazol - phenyl am ne

was addedslren wieol e Sr‘PihttPOé‘ et ppie bm%timwamﬂr% fang éu aé 30°C. The

reactidift wﬁsg%&re@%rga nvﬁ'f@ %%?tz%c?éaoﬁﬁg \ggl} g{r%tk%l ng'eli(rtes% %?_ﬁfénned organic

layerssaires Wasiredmsh lowrwd, dded oved sﬁidlunnmli&fateaﬁlta’edmscbﬁe rselvoht Was

cvareft] SAERATTROLUM (OGRS, 0,08, 0, 108 mmpla) 20, 40,6 1,
HNMRT(EWC% W@ MR B%@irﬁ'} 3%?{ glél)cgrf‘ s, 61§ M xture was

tered t rough celite an e was washed with
nmet hanol . The filtrate was evaporated 30 under reduced
pre su e‘.nd the reS|d e was partitioned between ethyl
3 SBUSOUEBH U bi car bonat e sol uti on.
The tlf[@ 6‘01915(9.91@' V\B?%ﬁfed’\fﬁ%n§ %g@ﬁ sSth&ither YOGREGH M ih téx@fﬁbl@@a()a) from 2-
dried over 009/ 103652 PCT/ EP2009/ 051613 -
methyé-ddB ¥ -ifluoae-phenyd)-menpoittleedd dndencthgagaekiypn ehbude solution in

Id I nd (3.89 g, 97 ¢
ool SRR S00%ney S (o -
1 , , 31Dy 1
bt i o gt i o
N[ 3- f1 uor o- 4- (4-nmet hyl -i m dazol - 1-yl

C) l-D_iBQt%Q%Hiﬁoq amtﬂxlllnf ( ? 4 t5-‘[1r1hu01r0 phenyD)-pent-1-en-3-one

The title compound was prepared crude in analogous manner as described in example 5a) from

3-methyl-3-(3,4,5-trifluoro-phenyl)-butan-2-one as a yellow oil and was used as crude material

in the next step.

MS ISP (m/e): 272.2 (100) [(M+H)'].

'H NMR (CDCls, 300 MHz): 8 (ppm) = 7.58 (d, 1H), .6.93 (m, 2H), 4.70 (d, 1H), 3.04 (br s, 3H),
2.69 (br s, 3H), 1.44 (s, 6H).

d) [3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenvl]- {4-[ 1-methyl-1-(3.4,5-trifluoro-phenyl)-

ethyl]-pyrimidin-2-yl}-amine

The title compound was prepared in analogous manner as described in example 4c¢) from N-[3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate and 1-dimethylamino-4-
methyl-4-(3,4,5-trifluoro-phenyl)-pent-1-en-3-one as a pale-brown solid in 21 % yield.
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A suspensi on of
3-fluoro-4-(4-nethyl-imdazol -1-yl)-phenyl am ne (500
worg0920%22 mmol ), of 50 % aqueous cyanam de sOPCIE/EP2009/051613
(249 ng, 2.96 nmol) and of 65%queous nitric acid (253
mg, 2.62 mmol) in ethanol (-6 nL) was heated for 5
days to reflux under an atnosphere of nitrogen. 10
MS ISTWmIe) t451«e2$wte [@VIBHDﬁ]S of cyanani de and ni t ri c aci d
added t on m xture after

HNMB;@MS@%eéQQ MHZ;) Sfm@)m %7 Ufe s ¢both éH),a%EB (SeﬂH) 7.65 (s, 1H),
752 97 2-2Pp bl afe PSSR £ SRl R . 10
6H). ethyl ester of nitric acid) and washed w th ethanol

to yield the title conpound (280 ng, 36% as an
off-white solid. M5 | SP E¥EWple284 71 (100) [ (MH)+].

{4-Ch1(a)oldﬂgﬁgﬁ|§1%&§@l)7f’ %t%@@twﬁ pSrE}ﬁ@nt 2%1}3%;&1&{@2-4 ~(4-methyl-

imidagel; 1-y1)4phhenyl|-2migs, | , 7.21 (d, | , 2.18 (s, |
d) 14-[1-(4-Chloro- phenyl -1 nmet hyl - ethyl]

-5net hyl - pyri m di n- 20yl }< t haoxy- 4- (4- met hyl -

i m dazol - 1-yl -phenyl] ne 20" @ | e conpound was
prepared in anal ogguy mefiner "ag ed in exanple
4c) from N-[ 3- — cl
net hoxy- 4- (4- net hyl -i mi dazol - 1-yl ) - phenyl ] - guani di ne

a) Etheli H{4-clabm-pkbnfH-4chkthyb3 plremehlanbate

Toa SPH[EE% g%fﬁgf‘nrkﬁ@ré@}g%% rﬁ%tml;i b-gglggllger(ggﬁg%g mywol) in diethyl carbonate

[V t ¢ |
(1.32 %8101 rﬁﬂlpg va_ﬁeddﬁ & _I_ng)(e)‘rq :(Yﬂ eerrég gﬁlﬁéi%‘ﬂgre df nﬁr({@gg 'bg%‘vg)\ﬁevélgé g

disp eryieh lo6 9o Soba dmrn ﬂldeéJ/inynmbldl o2 59 IMBg) BP nfmel¢) The reaction turned yellow

and W ag'e 45%8p (e)ygt%]g) a% %ﬁ%& st%)%gy\laesreg&}%n wap sgﬁreg gt 85 °C for 30

min. A]ﬂ@racoghrfg'sto(ﬂé)o Clﬂgk arezacﬁoﬁlévaﬁ @uré&")nfoﬁc@%a&g (2 %ﬂ) and/théR acetic acid
(0.14 1(11Lj_ magl)gddqgu—[jl"he geﬁcmr%gs e&;t[q\;tegi 1\;\13?,' I_vl%l‘gh dlghyl e(tt;@ Blzgmjnl@ned organic

layers [we:[g Ln\%l§l}l\1/§ltv?1 X‘{/aéter grgi it E%u S/ 6legaz 0| oghu){n url| hen% Jvapérated under

reducedpttdsticdiThe Zesidul vaRipnafiviby @&aﬁﬂl%ﬁﬁﬁato graphy on silica gel using
PCT/ EP2009/ 051613 -55 NN F ONI1 / |

a)
hepteng/qifetlpgstate (P9, iy)sasielyent teorield shretifq cmm%lari ah mpaiers@llow 0il (79 mg,
29(V)Pot assiumtert.-butoxide (3.44 g, 30 nmol) was

di ssol ved in tetrahydrofuran (100 nL) and stirred
HNMRQBMmun paGpiven es gfpmi=t 7.4ged.2H), 7.30 (d, 2H) 3.99 (q, 2H), 3.42 (s, 2H),
trlfluorophenyl) acetonitrile (2.12 g, 12 nmol)
1.44 (5 @)Skéﬁﬁe@i )n tetrahydrofuran (10 nL) was added drop
wi se at 0C. The solution turned orange

b) 6-[1-(4-Chloro-phenyl)-1-methyl-ethyl]-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

phenylamino]-pyrimidin-4-ol
Sodium ethoxide (288 mg, 5.18 mmol) was dissolved in methanol (20 mL). At 20 °C under an

atmosphere of nitrogen N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate
(835 mg, 2.25 mmol) and ethyl 4-(4-chloro-phenyl)-4-methyl-3-oxo-pentanoate (700 mg, 2,48
mmol) dissolved in methanol (2.5 mL) were added. The reaction was heated for 48 h to reflux.
The solvent was evaporated under reduced pressure and the residue was taken up in water and
acidified to pH 6 with 1 N aqueous hydrochloric acid solution. The mixture was extracted with

dichloromethane and the organic layer was washed with brine, dried over sodium sulfate and
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and heat was evolved. Methyl iodide (1.88 nL, 30 nmol)

di ssolved in tetrahydrofuran (10 nL) was added drop
WowR®e/103h82 sol uti on turned pal e brown and was BECT/EP2d9/051613

for 4 h at 20 C. The reaction was poured onto water

and extracted twice with di éfhyl ether. The conbi ned

organic |ayers were washed with brine, dried over

evapofdeti uwies tddbaddepredsutet to agfdrdnsblidnesided. e icon@atrd@d aqueous layer was
. evaporated and reduce pressure to yield the title
ex racgeéiré

lam{dm(lgbcgbn%tetrggydy@ﬁlé@ 4h 9@rgagw laysriveps conggnigried and combined
with tﬂ%%&dﬁg Orfd&Zdde BateRR W asT pquﬁ%ﬁ bgl%lu%ﬁo chrdmdth gﬂa%hy on silica gel

using 8&&@t¢ryéth&e(rﬁ¢t&alﬁ>lt(9 il gais @hphe Ak prdatucainacioovers Theed with

dlethyﬁj 8@181% :foB npﬂ nﬂ;gamﬁcfl 1te§8 %a? g(]) egl%ayllfglgrgttfos’n trgaﬁglg the tltle compound as

anoffrﬁl{ygohg((@ﬁg&g%r)fl uor o- phenyl ) -propionitrile and 3
M e eSium chl oride solution in

n
MS IStPe(lﬂr/@)hﬁ‘él@ éladaé)r(lwﬁﬁ)ﬂ(w&ﬁﬂd as a pal e-yellowoil. "H

H N%’?D%%@%PDS@ %@E’Z)gﬁpm) $BRM; & (b, 5 43 2 urr: 720 (m, 1:0),

693—17@{1§t 9@1@ tskn(i *3#1)(23134(s53H5llfégJ@IFGHPhenyl) pe
nt-1-en-3-one he title conmpound was prepared crude
i n anal ogous rmnner as described in exanple 5a) from

c) {4-Cn1dR3-BYh 2(3=chBrdpRerdyl)- f i@ R-cRREPY rimidi- 831 R RAR RS y-A- ( 4-methyl-

yellTow ollT and was ‘used as crude material 1 n the hext
imidazotldpyl)-peeryfipargimee) : 272.2 (100) [(MrH) +]. ' H NMR

The tlé?_ﬁon]iﬁd %%%'\I/)t'z : e(f5 @gggln%%l}:s rﬁér?r%y_ésddes%rgﬂééi %gx%rgpl%?b) starting with
6-[1- (Mbrolﬁ%y{)sl r&h&yl efhyl]-2-[3 rnethoxy-4 (4 methyl-imidazol-1-yl)-

[ oxy-4- (4-net hyl -i m dazol -
phenylagisaypyricidin-4-ofekheyrude. pradupt ag pumﬁ%dobsocqih@wht)omatography on

silica géll'ﬁ)é }g (f‘éch?é/rohllghﬂq{l&ni%t%hél g@’? \Dg) I'k?uetnk L eﬁelﬁ%%?e-ﬂ;% 0P fham (92

n ana ousS man

mg, 49¢9). from N-[ 3- 30
nmet hoxy- 4- (4- net h m dazol - 1-yl ) - phenyl ] - guani di ne
MS IS Gy 46048 10 B ARk I o

HNR X ) 1?%*25’5@% )o TG VP 0t B 516 9. F37 .

4H), 7%%]51?12})0&)’3((51161)36 86%6-1HYE3 bSR, Gamez 14 @54}1; 1(@90@) 6H)
[(MrH) +]. ' H NMR (DVBO-D6, 300 MHz): 6
(s, 1H), 8.44 (d, 1H), 7.78 (s, 1H) 7. 65 (s 1H),

7.32 (d, 1H), 7.17 - 7.2 4kh . 7.02 1H), 6.75
(d, 1I(—|), 3.H)74 (s, 3H), %f‘%m(plef%m 1, es(as(s,H)aH). 5

[3-M eitxanypd-¢4-Dkthvl-imidazwil-d-¥3)-phenyl]-(4-trifluoromethyl-pyrimidin-2-yl)-amine
1- (4-chl oro-phenyl)-1-pethyl-ethyl] -pyrimdin-2-yl}-

[3 met hoxy- 4- ( 4- rrethiN)QCm Hazal -d4-yl)-phenyl] -amine
&N

The title compound was prepared in analogous manner as described in example 1¢) from 3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine and 2-chloro-4-trifluoromethyl-pyrimidine.
The reaction was refluxed for 16 h. The title compound was obtained as a pale-yellow solid in 43
% yield.

MS ISP (m/e): 350.3 (100) [(M+H)'].

'H NMR (DMSO-Dg, 300 MHz): & (ppm) = 10.41 (s, 1H), 8.86 (d, 1H), 7.84 (s, 1H), 7.69 (s,
1H), 7.37 (d, 1H), 7.32 (d, 1H), 7.29 (d, 1H), 7.06 (s, 1H), 3.80 (s, 3H), 2.15 (s, 3H).
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aC, N~N~-\%NI1YIl / Y a) Ethyl 4-(4-chloro-phenyl

- 4- et hyl - 3- oxo- pentanoate 10 To a sol ution of
wW@2{04AetsDr ophenyl ) - 3- et hyl - 2- but anone (197 nBCT/EP2009/051613

mmol) in diethyl carbonate (1.32 g, 11 nmol) was

added at 20 C under an at nosi¥ere of nitrogen portion

Wi se a dispersion of 55 % sodi um hydride in m neral

oil (91 ng, 2.1 nmol). The reaction turned yellow and

was heated to 50 C. After_ the gas evol ution stopped

the reaction was stirredFapmde€otor 30 nmin. After

2-(3- ok (e R rhio SRS e S ROt R B B dine -
carboXylic acidmidthyl estes extracted twi ce with di ethyl ether.

The conbined organic |ayers were washed with water
and with brine, dried vem sbdl §ulfate and

evaporated under reddce “The residue was
purified by colum efi gra Qﬁ§§|llca gel using
hept ene/ et hyl acetate {9:1 v/v) as uent to yield the
title conpound as a pal e-yel |l ow oi | 9 ng, 29 %9. 20

The t@@'%%&ﬁl%%}p?%aégpgq Mflééﬁus Ig&ﬁgF} d'esgrl_Be% 1{1% %ﬁgl%;qe) from 3-

metho@¥M-(41mdtByl imldaztd)l 1 ﬁ) pﬁet{yla-nﬁlﬂe eid ﬂleﬂryph-ehk)ko 4-trifluoromethyl-
- 1- et hyl - et 2--[ 3- y 4-(4-nme n%hinidazol-l-y
yrlm}d}ne- ?@gymﬁﬁen&w m?tm ‘Hﬁ“snhe& Legjto zﬂélugcfaf etidiicempound was
ssol ved in nethanol (20 ni).
obtam@3§§a Bgle Jl’édi\? sgfrf]@ &a%%i%ﬁlgr o of
]MSISH@mbpéﬁ&QKHXH&ﬂH@Hy]4 (4- et hyl -i m dazol - 1-yl) - pheny

ol RSB 415 bS5 Bt e BB L R . 772
1H), 7%54@ 211808 (9'15@ E%ngé&'ﬂif)"?%bgs“gh?(zﬁé s”‘srﬁ{)v\'ere added.

reaction or 4 0 re The
sol vent was evaporated under reduced pressure and the
resi due was taken up in ter ag? 30 acidified to pH 6
with 1 N aqueous hydroch MPI&eT d sol ution. The
MethﬂI %fymtm@ £4- hﬁb@l‘iﬁQnﬁM%l-l%} EBh&fﬂiﬁiﬂW@m@ﬂf}l b'j}ﬁmldme 4-
organi c |l ayer was washed with brine, dried over sbodi um
carbosylafeat e and WO 2009/ 103652 PCT/ EP2009/ 051613 -57
evapor at ed under reduced pnessure to afford a solid
resi due. The concentr QEEEE ~| ayer was extracted
further with boiling tetgahy . The organic
| ayer was concentrated apd conblﬁgjf with the first
residue. The crude matérial was purtfied by colum
chromat ography on silica gel wusing

The tiflé 6ths AR RIS ARE AN & rﬁaﬁﬂeyﬁs @e%c@meiﬁtexarm@ le) from 3-
product fraction was stirred with 5 dleth% et her for
P

methoxg-4nidrmetitileinydessil-gr ¥l xpeenydpnise prémedy] Byhlore-Ormagthplpyrgnidine-4-
carbo%ﬁ%%]éﬁ I()%%aclt hlv%s%%%g ltg]l%ﬂ?& forfb lgf"lfhe%? tcgm%8{1ﬁ({nglslc§&amed asa

pale-brown solid in 18 % yield.

MS ISP (m/e): 354.2 (100) [(M+H)'].

"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 10.19 (s, 1H), 8.26 (br s, 1H), 7.67 (s, 1H), 7.34 (s,
1H), 7.30 (d, 1H), 7.24 (d, 1H), 7.04 (s, 1H), 3.90 (s, 3H), 3.84 (s, 3H), 2.14 (s, 3H).

Example 28
Ethyl 4-(4-chloro-phenyl)-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-

pyrimidine-5-carboxylate
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M5 ISP (nme): 450.1/452.0 (100/35) [(MrH) +]. '"H NMR
(DVMBO-D6, 300 MHz): 6 (ppm) = 7.65 - 7.69 (m 2H),
wa2@%/16882 4H), 7.20 (m 1H), 6.93 - 7.03 (mPQHEP2009/051613
5.84 (s, 1H), 3.58 (s, 3H), 2.13 (s, 3H), 1.58 (s,
6H). 10 c) f 4-Chloro-6-[1I-¢#-chl oro- phenyl
-1 -nethyl -ethyl]-pyrimdin-2-yl}-[3-nmethoxy-4-(4-nethy
| - imdazol-1-yl -phenyl]- am ne T t1e conmpound was
prepared in anal ogouso \P i bed in exanple
8b) starting with 6- -ghl gro-phenyl ) - |
-net hyl - et hyl ] - 2- [3~ t hoxy-4-{4- thyI-|mdazoI 1-yl)
15 phenyl am no] - pyri/m di n- 4-ol . e crude product was
purified by colum chronatograp y on silica gel using
as eluent to yield
Bl SP (M e):

A rmxaﬁg o@ét‘ﬁ%)} %4 Qﬂ-lgf'y ]g%g )(j\/b‘;h') Egoplonli'teg (I@W@’I%Olg%ﬂ&) of tert.-
butoxyH Pel)s(dlﬁleﬂlzlla(rmdo)meﬂﬁhm }@71 171g254 (smol2p) %)7W®31t1(15d aﬂ_l—[)O °C for 2 h. The
reacti%gs %38?3 1#_%1"[% é'ry%%ss( %r’eatgcwvbicez W]ftll‘rl tgﬁl’engamd’ thg' 'so(slgen(tsv&’fas evaporated

under [ré’d‘uU&I fi't‘é?@(lré‘fo(g}vm% t&iaﬁld‘e'tﬁ‘le@@ﬁ@louﬂd 6@9)21)9@ ©9Yk) as brown oil which
4-trifluoronethyl-pyrimdin-2- -amine FF F
r\}\é@

was useld\dlremly\unztae MhPé Steiptwléh%lbﬁﬁﬁ@hﬁu tiphepar ed | n
S@ﬂ@l, as described in exanple le) from 3-
MS1 %g%lg3 5 yI -im dazol - 1-yl) - phenyl am ne and
2-chl oro- 4- tr| fluoromet hyl -pyrimdine. The reaction
thvvaé? é{efl uxed for 16 h. The1 t|tIe corrpound vi/as obt a| ned

- 3ol (M) +]. 30 ' H NVR (DVEO D6, 300 M): 6
(s, 1H), 8.86 (d, 1H), 7.84 (s, 1H),
A mixturé9f \Ns[,3- méiﬂi))z(y-l (34ndthlyl-iitfjazo ¥ 1 3D)-flebny Hduanidin2 Aiitkate (185 mg, 0.5

mmol ghile £HB 3 5 ipehy Pty ar (6 SHiora beiassEeasiaie 2 Sing. -0 mmol), and

trlethy[le?inﬁ{@ '(@ 8 Y4 '4(74H1W0t1)hﬁiletﬂaﬁ'bp@ﬁﬁ) wastedre@herl 2 %rng] h. The mixture

fluo ro methyl - pyri mdi ne-5- carboxylic acid
was ccml@chgﬂd dBitesk with Bthil acetate (50 mL). The solution was washed with sat. sodium

carbonate solution (5 mL) and with brine (5 mL), dried over sodium sulfate and evaporated
under reduced pressure. The residual material was purified by chromatography on silica gel
using dichloromethane/0-20 % methanol as eluent to give the title compound (157 mg, 68 %) as
a pale-yellow solid. Mp 216-218 °C.
MS ISP (m/e): 464.1 [(M+H) .

Example 29
[4-(4-Chloro-phenyl)-6-trifluoromethyl-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-
1-yl)-phenyl]-amine

Cl

- Y
/N
7% F F
F
A mixture of 1-(4-chloro-phenyl)-4,4,4-trifluoro-butane-1,3-dione (50 mg, 0.2 mmol), N-[3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate (74 mg, 0.2 mmol), and
tricthylamine (0.14 mL, 1.0 mmol) in ethanol (0.5 mL) was heated to 78 °C for 18 h. The
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L M NO FY Ol INN\N 5 OThe title conmpound
was prepared in anal ogous nmanner as described in
wWe2@apdewst e) from 3- PCT/EP2009/051613
nmet hoxy- 4- (4- met hyl -i mi dazol - 1-yl ) - phenyl am ne and
met hyl 2-chloro-4-trifl uorore-hyl -
pyri m di ne-5-carboxyl ate. The reaction was heated to
mlxtufeefzdswoofed[ dihfiedwithlehyl hédtee OMDY REd Was Wa(sbédibvli’tﬁdataSocﬁum
yellow solid in 20 %yield. 10 M5 | SP
carborzp{c)%soiut( )m%)( qul} rmq_[SN;m (T@R’/B@@@ lag@(wam.cmed oger sodium

sulfat%@‘gi;@veg?r%ngaﬁlfié%.e%@ g),re%i%l)g, "flga rgéhgasl ,nYa]t_%f’a,l (x/%lrs é)érl?%(?%y column

chronﬁtd)grap‘hy&il s(I&a g8HP, g) st cflyy] aGithte/ OENEipitieanaVasiGudvittdyive the title

compaghl i Piepy) TohagBL O e 56 PR 2N Rl o

MS IS@(ni!‘e)TtIGOt) tNienggnpound was prepared in anal ogous
manner éescrl bed in exanple Ie) from 3-

met hoxy- 4 (4- et hyl - i mi d&zemple §0) - phenyl ani ne and

R PR BB LR o B SRR b e

lmldaggnpyyqﬂ,en?%amhal ned as a pale-brown solid in 18 %

yi el d P (me): 354.2 (100) [(MtH)+]. '"H NWR
(DVMBO-D6, 300 MHz): 6 (ppm = 10.19 f 1H), 8.26 (br
s, 1H), 7.67 (s, 1H), ¥.34 gs .30 (d, 1H),
7.24 (d, 1H), 7.04 (s \.'H”. , 3H), 3.84 (s,

3H), 2.14 (s, 3H). 8 Et hyl
4- (4-chl or o- phenyl) = i
[ 3- met hoxy-4- (4-nmethyl -im dazel' - 1-yl) - phenyl am no] -

The tlﬁ%%&% @%%Jfg A %f(grgtﬁé},m&%?oqg-/ ll@l:-p’iglqgazo |-1-yl-phenyl)-butane-1,3-

dione (137 mg, 0.49 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine

dinitrate (180 mg, 0.49 mmol) using in analogous manner the procedure described in example
29). Obtained as a pale-yellow solid (19 mg, 8 %). Mp 248-250 °C.
MS ISP (m/e): 492.1 [(M+H) .

Example 31
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-pyrazol-1-yl-phenyl)-6-

trifluoromethyl-pyrimidin-2-yl]-amine
N=
v
oM
o
N N A
e

F
F

a) 4.4.4-Trifluoro-1-(4-pyrazol-1-yl-phenyl)-butane-1,3-dione

A 5.4 N solution of sodium methoxide in methanol (3.0 mL, 16.2 mmol) was added drop wise
over 10 min to a solution of ethyl trifluoro-acetate (1.81 mL, 15.2 mmol) in 2-ethoxy-2-methyl-
propane (20 mL) at 20 °C followed by the addition of a suspension of 1-(4-pyrazol-1-yl-phenyl)-
ethanone (2.57 g, 13.8 mmol) in 2-ethoxy-2-methyl-propane (10 mL). The reaction mixture was
stirred for 22 h at 20 °C and then poured onto ice-water (50 mL). The mixture was extracted with

ethyl acetate and the organic layer was washed with brine, dried over sodium sulfate and



10

15

20

25

30

HONN'TIl NNNOOa) Ethyl

3-di net hyl am no- 2- (4- chl or onet hyl - benzoyl ) -acul ate A
wWOorRoovnessnf et hyl 3-(4-chl oro- phenyl) - 3- oxo- pre@i/BPRDE051613

(227 ng, 1.0 nmmol) and of tert.-

but oxy- bi s(di net hyl ami no) netMane (271 ng, 1.4 nmmol, 90

% was stirred at 110 C for 2 h. The 5 reaction was

evapoit@p@idat adutql geysoes The toneatiagd sévd was wictyRtalldlcd dven ahdl
t he sol vent was evaporated under reduced pressure to

acctatg/higpianae gayafbe title P?@P‘%}Hﬁiﬁéd‘ﬂc& 0299 %g)ff ghitogoligs Mp 96 °C.

b) [3- ey Ol 4 1 0 im 423 SRl RO Myﬁlazbh? 6P
thout turther puriticatlon.

trlﬂuoﬁ‘(ﬂﬂ\l@’chh'l-iﬂvrlrﬂlﬁllhz VE[tdmﬂhe

4- chl qr o- phenyl 3 met -im
The (i G mBGiAGNyHSTHTTAL B T - G- PR i D13
dione @f37Nhg,[(f’O 20BIRAX ¥ndN{[4- IH&BM 4J6mn$@{¥ﬂ-1ﬂmcﬂazo]yi )yt)qﬁﬁﬁ}\/lp Juanidine
-guanidine dinitrate ( , crude
dinitre@e ¢i8fead ol ehinmoh2us{ng-io Ian@iogousenemyt t)he@mqﬁialteeiee@g@d rmgexample

29). ohyudR iy el BP0 OFul et e

MS ISP (xi/el: @946 [masHE 9ol ed and diluted with ethyl acetate
(50 nmL). The so utlon was washed with sat. sodi um

carbonate solution (5 mL)Exanpled2h brine (5 nl), dried

\Y; v
eonyt QSRR G A B0 SR et phenyy
pyrimidihesfaéapoeylline on S|I|ca gel using

di chl or onet hane/ 0-20 % net hanol as eluent to give the

title conpound (157 ng, 68 % as Ral e-yel | ow sol i d.
Mp 216-218 C. 20 M5 | P (i) 44 f (MtH) +] . Exanpl e
29 d ~

[ 4- (4- Chl or o- phenyl ), f 1 befowet hyl - pyrim di n-2-yl]

- [ 3- net hoxy- 4- (4- yl -im dazgb- 1-yl)-phenyl]-am ne

ci O c NM N NF/F F 25 A nixture of

4-chl oro-phenyl )-4,4,4-trifluoro-butane-1, 3-dione

a) Ethyl-‘,i}drmpthviamm@r&ﬁét trlﬂmorr@methvl benzoyl)-acrylate

l.
rn SRR TR s 87 kil PREDA BB bRt wio -
butoxyﬂbls-(hgﬁetﬁmhﬂnd)ﬂn&hmfi@ing(lﬂ aRalokousWasnbeht @E’ode@ur% Bleberibed in

example 28a) to give crude title compound (151 mg) as a red oil which was used directly in the

next step.

MS ISP (m/e): 316.3 [(M+H) .

b) Ethyl 2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino ]-4-(4-trifluoromethyl-phenyl)-

pyrimidine-5-carboxylate

The title compound was prepared from ethyl 3-dimethylamino-2-(4-trifluoromethyl-benzoyl)-
acrylate (151 mg, 0.48 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine
dinitrate (133 mg, 0.36 mmol) using in analogous manner the procedure described in example
28b). Obtained as a pale-yellow solid (14 mg, 6 %).
MS ISP (m/e): 498.0 [(M+H) .

Example 33
Ethyl 4-(3-cyano-phenyl)-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-

pyrimidine-5-carboxylate
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WO 2009/ 103652 PCT/ EP2009/ 051613 -60 mi xture was

cooled, diluted with ethyl acetate (30 nL), and then
woer®haBedt t h sat. sodi um carbonate sol ution (BCTEP20891051613

with brine (5 nL). The organic |ayer was dried over

sodi um sul fate and evaporat@d under reduced pressure.

The residual material was purified by colum

chromat ography on silica gel (5 g)jusing ethyl

acetate/ 0-10 % ethanol as eluent tg9 give the title 5

compound (10 ng, 11 % as light-y ow solid. M
202-204 C. MS ISP (m &y g\ﬁd\ H) +]. Exanple 30
[4-(4-1m dazol -1-yl - pbe - 6N uor onet hyl - pyrim d

n-2-yl] - [3-nethoxy-4+ 4- met hyl oo
i m dazol - 1-yl ) - phenyl |/ -anine T/ N O N fNI 11 ~YTI1 10
F Tge title. €O ound as prepared from
: Ig ngedlsacrylaly _ phenyl ) - but ane- 1, 3-
| 1

Ethyl ?i r?gtﬂ %ogy%?ﬁ?%&lﬁ&%h% a(?(g@%@' 0. ES%Hn?IF)) weaﬁ )Eica]cted with tert.-butoxy
bis-(dingpsileyardineg- madlhamic tusiag en (dB@zomy madndShepwicgdwrs idagribed in example

anal ogo nner t cedu described in e l.e.
280) 1555 R Rag PR i BBURIA Yo BT R s SRR e new
step. 248 250 C. 15 MS ISP (me): 492.1 [(M+H) +]. Exanple 31

[ 3- Met hoxy- 4- (4- net hyl -i m dazol - 1-yl) - phenyl] -

[ 4- (4 pyrazol - 1-yl - phenyl ) - 6-

b) EthtyI Jl %xga(n%nqmn¥]5. 2p|¥5rrne g}'(xp-4 %4 xnéthvl rm(?aezohli -VN-DQLG\HVI%iI!l\OI]-

pwnnﬁmﬁ}§¢$mbﬁwu@ro I-(4 pyrazol- 1-yl - phenyl) - but ane-1, 3 d
one A 5.4 N solutlon of sodi.um net hoxide in netha
The tltl@,cmmun wsmrw% 9@§ thyd detimaihlyminee-(Gwyano- henzay i acrylate (85

mg, 0 f@ ngmcr?rzoﬁc; th@%%h Eqﬁétfn{ltiﬂ{ @az@ é@ Lfhe S.%%#a_,;[kme dijtrate (116

mg, 0G1 nahd 1pueidg hryartaﬂt%oad mahn@nh@proaedms pesesibahinafkample 28b). Obtained
- (4- | -1-yl - 1) -

as a pale VIO S S PN WD h95-107 o

MS ISP (m/e): 455.1 [(M+H) .

Example 34
Ethyl {2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-S-phenyl-pyrimidin-4-yl}-

0o N
~ N O
YT
4N N = o
b [

a) Ethyl-5-dimethylamino-3-0x0-2.4-diphenyl-pent-4-enoate

phenyl-acetate

Ethyl 3-0x0-2,4-diphenyl-butyrate (76 mg, 0.3 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 28a) to

give crude title compound (102 mg) as a red oil which was used directly in the next step.

MS ISP (m/e): 338.4 [(M+H) .

b) Ethyl {2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-5-phenyl-pyrimidin-4-yl}-

phenyl-acetate
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et hanone (2.57 g, 13.8 nmmol) in
2- et hoxy- 2- net hyl - propane (10 nL). The reaction
WOorRoovnewsnas 25 stirred for 22 h at 20 C and tPEREP2009/051613

poured onto ice-water (50 nmL). The m xture was

extracted with ethyl acetat@®-and the organic |ayer

was washed with brine, dried over sodiumsulfate and

The tiMOcHPQNHCEEPRefRc ﬂﬁBﬂQﬁﬂﬂ-@&ﬂlﬁlﬁﬁlylanﬁﬁo-e\/@@GI atdgshetyldeint-4-cnoate

reduced pressure. The renninin

(102 %&3{/@@%1) oA [f et Hr{4- gt ar afl@ﬁﬁéplralﬁ@h%vlbgw@%dlmtrate
(83 m%éf.%fm?@{%&ﬁoxg_ 1%_ Tg@lﬁﬁlﬁaﬁo&f&r gygf@oeﬁq*n 'egamﬁ\fp 28Db).
Obtaingdhe pylight-brbwisopidr( 41w, 3 oy IMpResEI°C.

riflu ~pyrimdin-2-yl]-amne 5 The title

MS Isa)oeﬁ% 3@8\%&#% ared from

4,4,4-trifluoro-I-(4- pyrq&ghqhegg phenyl ) - but ane- 1, 3-

di one (137 nmg, 0.0.49 mol) and N [3
Ethy14|=|(ét-(ﬂdo<1y) mhe(ngzl)rae{:hﬂuorqﬁ-dza—wtnylilmlglaz)ol-gmdhph]anylamln0] pyrimidine-
Scar(ﬂg? idine dinitrate (180 ng, 0.49 mmol) using in

% ous manner the procedure descrlbed in exanpl e
€25 ng, 10 %9. M
+]. 10 Exanple 32

29). (Obtained as a pale yel | ow soli
252-254 C. M5 ISP (nl WQN
Et hyl 2- "
[ 3- net hoxy- 4- (4- netH i mi dazof - =yl ) - phenyl am no]
-4-(4-trifluoromethyl-phenyl)- ro

pyri m di ne-5-carboxylate FF F ONNN~_~r0 a)
The tifté E’d&hﬁ)é’i{tﬁk{i@gtﬂgﬂa@éﬂ fROm 2ride-ckiyl BLAUREATRINTHMS QQ&%WB benzoyl)-
-acryl ate

acryla?; (c89 g -O(mmoil)f 4ndd\¥1b$ré1vh§@| 4-phewihy)-ipidepelohab ehendb gnapidine
d1n1trab% @Oxyg,b(? 232/\6 16%10:‘):]%%;‘% rﬁw?]lg?o%l%lﬁnnﬁr thlﬁ: é)r?]cgedure deﬁcrllbeg gxample
28b). oBRANRM ab A®aRrRtiedWotid dBS B Deth)i Np 232ax%alce. 28a) to
ive crude title conmpound (151 ng) as a red oil which
NSIékﬁﬁ@%éazéﬂﬂﬁtHPQ-ln the next step. MS ISP (me):
316.3 [(MrH) +]. 20 b) Et
2- [ 3- net hoxy- 4- (4- nethyl-|n1dﬁzo? 1-yl - phenyl am no] - 4-

Ethyl @4t briofr o4 24chvedphlen gl (B thethpxy-4aidcinathyb-imRlaaolx iHy Bt ghenylamino] -
The title con&ound was prepared from ethy

pyrimidigerdse i PPXIR§0- 2- (4-tri f1 uor onet hyl - benzoyl ) -
acrylate (151 ng, 0.48 mmol) and 2
- phenyl ]

- met hoxy- 4- (4- et hyl -bgi dazq 131
-guani dine 25 dinitratg (33 My, ¥736 mol ) using in
anal ogous nmanner th%i? océdumedeseri bed i n exanpl e

(0]

The title compound was prepared from crude ethyl 2-(4-bromo-2-chloro-benzoyl)-3-
dimethylamino-acrylate (50 mg, 0.14 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-guanidine dinitrate (43 mg, 0.12 mmol) using in analogous manner the procedure
described in example 28b). Obtained as a yellow solid (50 mg) in 28 % yield.

MS ISP (m/e): 544.1/542.1/546.0/545.1/543.1 (100/85/39/30/26) [(M+H)].

'H NMR (CDCls, 300 MHz): 8 (ppm) = 7.74 (br s, 1H), 7.65 (s, 1H), 7.61 (d, 1H), 7.51 (d, 2H),
7.24 (d, 1H), 7.19 (d, 1H), 7.08 (d, 1H), 6.88 (s, 1H), 4.19 (q, 2H), 3.82 (s, 3H), 2.29 (s, 3H),
1.14 (t, 3H).
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28b). Cbtained as a pale-yellow solid (14 ng, 6 9.

M5 ISP (nmfe): 498.0 [(M-H)+]. Exanple 33 Ethyl
Wa@2(034e3s8n0- phenyl ) - 2- PCT/EP2009/051613

[ 3- met hoxy- 4- (4- net hyl -i m dazol - 1-yl ) - phenyl am no] -

30 pyri m di ne-5-car boxyl at e-640 2009/ 103652

PCT/ EP2009/ 051613 -62 N O NYl N,, NN O N~ a) Ethyl

3- di met hyl am no- 2- ( 3- cyano- benzoyl ) -acryl ate

Et hyl 3- oxo- 3- ( 3-cyan- phe3¥l) proglonate (109 ng, 0.5

moi ) was reacted with td&ammyedoxy-

L e

annn&rude title conpound (85 ng) as a yellow oil which was
used directly in the next step. b) Ethyl
4- (3-cyan- phenyl) - 2- [ 3- met hoxy 4- nmet hyl -i m dazol - 1-
yl -phenyl am nol - pyrii §ﬁ5-.a'ooxylate 10 The
title conpound was preg fN~em et hyl
3-di met hyl am no- 2- (3- ano- benzoyl)-acrylate (85 ny,
0.31 nmol) and N [3'-net hoxy-4-(4-nethyl-imdazo 1-1
) 1-(4-YhlorO RO 3 -aHAR iR - SHopbidnat € (116 ~mg, 0.31 mml)
rocedure described in
1-(4-Ghiaopihen@Bbthanditat (4D mexy] 0. 3aamal)pedsaeyetd with sot.ibdtax4dbisyg,

(dimeé?(g%{'l@'\%g}%%?q@q?gg 1(1% analo glousspm Igge? )[he p%gCSedure[ ée'g/lci-r@e-lc-i]ih e%e?mple 28a) to
give c{n%'e[t@l'e% Suid (§7 g)r%t I‘%élllobv%ﬁé%@lllchjwé@ dse Bﬁ@éﬂyaimtﬁpﬂlext step.

yrim din-4 phenyl - acet at e
NSI&D@E&%QHO5[QG#H@ﬂhyIan1no -3 -0xo0
h | - p.

O VI S )
The tifl€ a&hp&mw m ﬁr@gatfed ﬂwxh@i%em & cm&brgﬁfehylb@mlﬁﬁbhymlh@@eopenone

usi ng in anal ogous manner the procedure describ

(87 mg)éhhmr@ol)zwb Nt[ -mejhesey- Hw@thmﬂm&a@@lﬁbaunﬁle(lmﬂ}guw‘gélnaélnltrate
(83 rn? é{:é‘%j H;?x10>1) usgégBm fmﬁféﬁﬁii?%?gne{r plré{cedulret (PG%CI‘I &4tin 2% IRple Iy@b).

Obtained as a pale-yellow solid (29 mg, 33 %). Mp 202-204 °C.
MS ISP (m/e): 392.1 [(M+H) .

Example 38
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-pyrimidin-2-

vl]-amine
_O N
ISR®
N;;\l

a) 1-(4-Trifluoromethyl-phenyl)-3-dimethylamino-propenone

4-(Trifluoromethyl)-acetophenone (58 mg, 0.3 mmol) was reacted with tert.-butoxy-bis-
(dimethylamino)-methane using in analogous manner the procedure described in example 28a) to
give crude title compound (81 mg) as a yellow solid which was used directly in the next step.

MS ISP (m/e): 244.4 [(M+H) .
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25 b) Ethyl {2-[3-nethoxy-4-(4-nethyl-imdazol-1-yl
- phenyl am no] - 5- phenyl - pyri m di n-4-yl }- phenyl -acet ate
wWORD0200852103652 PCT/ EP2009/ 051613 -63 The ti t PEI/EP2009/051613
conmpound was prepared fromethyl-5 -di nethylam no -3
-0X0 -2, 4-di phenyl-p ent-4-¢eifo ate (102 ng, 0.3 mmol)
and
b) [3-Mefhdx pret (aoniyth - {ndidamt-h y1)-pisngaziah (4Hriftho ropteeif-Hphegippyrénidin-2-
ine dinitrate (83 nmg, 0.22 mmol) using in anal ogous
yll-amfiggner the procedure described in exanpl e 28b)

The tlﬁpE%h%ﬁﬂdg%aseb n%ﬂa%m fé%%\éﬁh[e I\le‘l }_ﬁ fﬁuérdl‘ﬂetlﬁé pq@en%lb\% (ﬁé]et%@/lammo-

propedoene4 8t igo 0 3- rpimel’)yihbll\BH -efhonp-4-(4- rnethyl-lrmdazol-l -yD)- phenyl] guanidine

4- I m.dazol hen am no
dlmtrat%gﬁ% ] Fatis l)cla%%walpgg‘ém the e atues dopesig ifgample

28D). bbiah&d%@%ﬂlé%l%ssoﬁﬂ%@?ﬁ@dﬁ s@m crude et hyl
di met hyl ami'no- 2- (4 chl oro- benzoyl )- acrylate (89 ny,

MS ISCR ®/exrrdRy.140d+H) 1.
N-[ 3-fl uoro-4-(4-nmet hyl -i ﬁﬂé # | -yl') - phenyl ] - guani di
ne dinitrate (80 ny, O. usi ng i n anal ogous
[3-VEARGy-4- 0 nitREISiEH 8 22008 SAY- phadyl]- -gyﬁmﬂ L® 1- /gﬁﬁmdln 2-yl)-amine
ot ai ned as a pal e-yell ow solid g
232-234 C. M5 ISP (nie)| 452.1 [( +]. 15 Exanple 36

Et hyl 4-(4-brono-2-chl ot @Zyk
[ 3- met hoxy- 4- (4- nethyl-l az -yl) - phenyl am no] -
pyri m di ne- 5- carboxyw Cl Br NNONNO OThetitle

conpound was prepared f om crude et hyl
2- (4- brono- 2-chl oro-benzoyl )-3 20
a)3[Hmﬁ$whnnmnﬂﬂhwﬁnk$wkvﬁmcmnmng o 14 nmol ) and

hox 4- |n1daz o :
1- PY“%LH['%Q’FE%&%% i §2 gn H%Pgt eas(r 1t% e)f%-b%ﬁblﬁgc}lrrr]lathylammo)-
methah&udh hﬂzﬁﬁl@oﬁ@ﬁﬁﬁﬁer&h@pt@b&ﬁﬁ@&éserlbéﬂ%ﬁ(é&hﬂﬁplé 284) to give crude title
exanpl e 28b). Obtained as a yellow solid (50 ng) in 28
compmwngq) ) as a yellow solid which was used directly in the next step.
MS ISP (m/e): 177.1[(M+H) ].

b) [3-Methoxy-4-(4-methyl-imidazol-1-y)-phenyl]-(4-pyridin-3-yl-pyrimidin-2-yD)-amine

A mixture of N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine dinitrate (185 mg,
0.37 mmol), crude 3-dimethylamino-1-pyridin-3-yl-propenone (90 mg, 0.5 mmol) and
tricthylamine (0.35 mL, 2.5 mmol) in ethanol (ImL) was heated in a sealed tube in a microwave
oven to 160 °C for 0.5 h. The mixture was cooled, diluted with cthyl acetate (30 mL), and then
washed with sat. sodium carbonate solution (5 mL) and with brine (5 mL). The organic layer was
dried over sodium sulfate and evaporated under reduced pressure. The residual material was
purified by chromatography on silica gel using dichloromethane/0-20 % methanol as eluent to
give the title compound (62 mg, 47 %) as a pale-yellow solid. Mp 204-206 °C.
MS ISP (m/e): 359.4 [(M+H) .

Example 40
[4-(4-Chloro-phenyl)-6-trifluoromethyl-pyrimidin-2-yl]-[3-fluoro-4-(4-methyl-imidazol-1-
yD)-phenyl]-amine
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M5 ISP (nmle): 544.1/542.1/546.0/545.1/543. 1
(100/85/39/30/26) [(MH)+]. '"H NWR (CDC13, 300 MHz): 6
W@ pagio3ssy. 74 (br s, 1H), 7.65 (s, 1H), 7.61 (BCT/EPH0DI/N51613

7.51 (d, 2H), 25 7.24 (d, 1H), 7.19 (d, 1H, 7.08 (d,
1H), 6.88 (s, 1H), 4.19 (q,-®H), 3.82 (s, 3H, 2.29
(s, 3H, 1.14 (t, 3H). WD 2009/103652
PCT/ EP2009/ 051613 -64 Exarrpl e 37 {4-Chlo
ro- phenyl ) -pyri m din- 2=
[ 3- net hoxy- 4- (4- net hyl -a\rl -
ci N_f M NNNi /87T 7a)
1- (4- Chl or o- phenyl ) - -dlnethy i NO- propenone
1- (4- Chl or o- phenyl ) - et hanone (29 ng, 0.3 mmol) was

The tifl€BShHRAnY W4 ﬂrﬁj; ared ﬂ?é’ﬁlq &ﬂocro p&ohxﬂ? 2ty 8fR[%9 bﬂﬁh@ quedlone

using In anal ogous msmn cedur é descri be
(125 reg dnjpmenc2Baid W-43- f@lprﬂé4<§4+mdﬁeh§tl+lmh®zcbfﬁybmn(/l&gumgglmashmtrate
(180 rﬁg,)é)p% ln%\gl)i)%}uigg]'g aPﬁJ;égyﬁAsIa 1%&1%1%? ?ﬁyﬁ_%%gglj ab?nt{eg n réxarnple 29).
Obtaiftd @R la@as fﬂé‘l@%@olldr{yg Wi giofy. Rfy248-55b et hoxy- 4- (4- met hy

| -imdazo enyl [-amne The title conpound was

MS ISFr@pex 4. \6r[(M1ﬂdb l]lde
1- (4-chl or o- phenyl) - 3-di rEet @j) no- propenone (87 ng,
0.3 mol) and N [3 - methoxy J, ?11 nmet hyl -im dazo 1-1
Ethyl 2y 3)Flﬁbﬂfl¥1(}l-m@ﬂﬁmnﬁdﬂﬂ)ldl-yl?{&)haﬁﬁanﬁ&ﬁ -4p4-trdfRod ofTEBhyl-phenyl)-
usi ng i n_ anal ogous manner the procedure described in
Pyrlmé&l&ﬁ% -earbggylate] 5 (bt ai ned as a pal e-yel l ow solid (29
ng, 33 %. M 202-204 C. M5 ISP (nd;e)F 392.1
[ (MtH) +] . Exanpl e 38

1-yl)-phenyl] - am ne

[ 3- Met hoxy- 4- (4-met hyt - i - ) fphenyl ] -
[4(4tr|fluororrethyl-ylll/brirridin-Z- 20
yl]-anine FF F NP i N a)

1-(4-Trifluoroneth henyl ) - 3- donet hyl am no- pr openone
4-(Trifluoronethyl)facetophenone (58 ng, 0.3 nmol) was

reacted with tert.-butoxy-bis- , ,
The title compound was prepared from crude ethyl 3-dimethylamino-2-(4-trifluoromethyl-

benzoyl)-acrylate (142 mg, 0.45 mmol) and N-[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-
guanidine dinitrate (121 mg, 0.34 mmol) using in analogous manner the procedure described in
example 28b). Obtained as a pale-yellow solid (128 mg, 78 %). Mp 219-221 °C.
MS ISP (m/e): 486.4 [(M+H) .

Example 42
[3-Fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-(4-trifluoromethyl-phenyl)-pyrimidin-2-

vl]-amine

The title compound was prepared from crude 1-(4-trifluoromethyl-phenyl)-3-dimethylamino-
propenone (114 mg, 0.47 mmol) and N-[3-fluoro-4-(4-methyl-imidazol-1-yl)-phenyl]-guanidine
dinitrate (126 mg, 0.35 mmol) using in analogous manner the procedure described in example
39b). Obtained as a pale-yellow solid (99 mg, 68 %). Mp 196-197 °C.

MS ISP (m/e): 414.1 [(M+H)].
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(di met hyl am no) - net hane usi ng i n anal ogous manner the
procedure described in exanple 28a) to 25 give crude
W paobaosenpound (81 ng) as a yellow solid whi cPCTHEB2009/051613
used directly in the next step. M ISP (me): 244 .4
[ (M:H) +] . WD 2009/ 103652 PCI67EP2009/ 051613 -65 b)
[ 3- Met hoxy- 4- (4- net hyl -i m dazol -1-yl -phenyl]-][ 4-
4 trifluoronethyl phenyl Exauiplesdli n-2- 1 -am ne The
| e conpound was ared fromcrude . | .
(- Beqzy(lé methy nfa&rlaﬁévhwl)d%én%hpmﬂr‘ﬂ@ﬁwﬂ -iRridagel-1-yD-phenyl]-amine
propenone (81 ng, 0.3 nmo 1}1and N [3
- met hoxy- 4- (4- net hyl -1 Triyo 70" phenyl ]
-guani dine 5 dinitgéatg I) using in
anal ogous manner th9=ﬁrocedurehgescr|bed in exanpl e
28b). (btained as a pale-yellow solid (25 ng, 27 %.

a) 4-BWirll- IR H|¢H&)-imethgdBpirilnfdittdd) +] . Exanpl e 39
[ 3- Met hoxy-4-(4-neth I-|n1dazol 1 yI

4- BenZ(thﬁﬂlpl&PW- mzrgmuiwr i Hilf Ned @%qtrammmn (40 mL)
under %9 g@%osﬁh@e ?h{ﬂ%g@ﬁ%ﬁ#&s Shﬁ%ﬂe %lx/ltﬂrd%l& ngs 0 (%lMt in éoluene
5.76 mili )t dmdttetraths(bmhemglplhnsphmd)paﬁztmmham(w meretianerringi fog18 h at

I n anal ogous nner the roced S bed in
ambich iR PE VI FETECENE MBS BIRE: @9 #gﬁ Se&éraae@ Fibaaucous
layer W& @Ml 6RiMRSHUS B aBLh@CThY cdbihEEo RNt pRARR weldd& over

ISP (me): 177.1 [ (M+H) +]. D)
magndsBmi ] Fadx yndlles(apemtﬁdhylldelj mdutaazlqu@s&uryl Column chrornato graphy on silica

eel s TR o Rt O PN e R DR L g 89 283 0% s

colorle¢lo)l- phenyl ] -guanidine dinitrate (185 ng, 0.37

(? crude 3-di net hyl am no-1I -pyri di n- 3- 4TEro penone
NMR (@D Cig 30@MBTamd (Ppnarel /. 3617 2k (s 5&hi 184 (9 lBL% 6 (s228), 2.44 (s, 3H).

ws 1SRy ald SPBI TV 156 CTor 0.5 h. The mixdure |

mas cooled diluted with ethyl acetate (30 nL), and

mashed Wi th sat. sodi um carbonate solution (5
b) (4- Bmzvhﬁﬂnaxhvlmvwmldm Z-Sfl)ffﬁ%methmw b franeithyHimidazo nlrgl)-phenyl]-amine

Palladgurnll@gace\/a%e ﬁ%? gnigi émcg% g{il‘%ﬁc&? IRy aq%v %?noe)tb u&le‘%yp il n)}ge)dvlv'lecrg %itlrred n

dloxar&l'(l’l LY Yhap hitrogon siak bebblgelhreifihnBe solution. In a second flask, a mixture
di chl or omet hane/ 0- 20 % net hanol as eluent to

of 4-bE -0 CHBMpSUREAY B g A SO s > pha 2y - Tty Eemidagol-1-y1)-
phenyMBmﬁQ 67528@), Ghd gg’taé\ﬁlﬂl ohrbb e 11.03?’ Qﬁn‘hl&&%@ iﬂL) was degassed with

nitrogen, and subsequently, the above described catalyst solution was added. The reaction

mixture was heated in a microwave oven at 200°C for 30 min. The suspension was filtered,
insoluble material was washed with ethyl acetate, and the combined solutions are concentrated
under reduced pressure. The residual material was purified by chromatography on silica gel
using dichloromethane/methanol 19:1 v/v) as eluent to afford the title compound (93 mg, 66 %)
as a colorless wax.

'H NMR (CDCl;, 300 MHz): 8 (ppm) = 7.84 (d, 1H), 7.62 (d, 1H), 7.33-7.26 (m, 5H), 7.13 (m,
2H), 7.00 (m, 1H), 6.86 (s, 1H), 6.50 (s, 1H), 3.97 (s, 2H), 3.78 (s, 3H), 2.37 (s, 3H), 2.30 (s, 3H);
MS ISP (m/e): 386.4 (100) [(M+H)'].
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Exanpl e 40
[4-(4-Chl oro-phenyl)-6-trifluoronethyl-pyrimdin-2-yl]

WO 24084636601 0- 4- (4- met hyl -i m dazol -1 - yl) - phenyP(F/EPI00%051613
WD 2009/ 103652 PCT/ EP2009/ 051613 -66 ci F NN~ 1 I~
li~ NFF F The title congdund was prepared from
1-(4-chl oro-phenyl)-4,4,4-trifl uoro-butane-1, 3-di one
(125 ng, 0.5 mol) and N [3
-fluoro-4-(4-nethyl -imdazo 1-1 -yl)-phenyl]

- guani di ne d| nitrate (1d5ampledds nmol) using in

g QR S SR % S e

ethyl]WrﬂﬂBﬁﬂ-&@ylﬁamlhﬁ ISP (me): 447. 6 [ (M-H) +]. Exanple

41 Ethyl 2-

[ 3- Fl uor o- 4- (4- met hyl~{_m a N nyl am no]
-4(4tr|fluororretb,)g 1B\

pyri mi di ne-5-carb ateFF F NN O N /JO
10 The title conpdund was prepared f fom crude et hyl

The tlﬁe cQ 09(?1)11% BER ﬁreal%area(( in fgalnééﬁ’ls%{l%gler ny <Iliejscr1beéi in example 5b) from N-[3-
fluoroM-[ Brkthyirdddzd 4 pipphynyl]-phchedind dibitydtd (F1RRNYI3D-mmol) and 1-
guanidine dinitrate (121 , 0.34 mmol) usin

dlﬂl@%}ﬂ%ﬂ@gdb@l@%ﬁﬁéﬁ %%Hlfbw&@ Y- RR%d rahEang r€92?€sga9rﬁﬁénmol) asa
N lid (128 ny, 78 %.
ight yEH8Y oo BT IES 2 PR ) 7"a36. [ (MH) o], Exami e

MS IS4’2(m/{e)34H:I D@ @) 4¢NI4HN8t hyl - i m dazol - 1 yI) phenyl] -
HNI\LIRI() rifluoroneth I-phen}/ 3 p¥ ;
( MSO Ds, 300 MHz): & (ppm) = 10.0 (s, 1H), 848 (d lH) 7 8 (s, lH) 7.86 (d, 1H),

7.78 (s, 1H), 7.44 (m, 2H), 7.27 (dd, 2H), 7.15 (s, 1H), 6.87 (d, 1H), 2.16 (s, 3H), 1.68 (s, 6H).

Example 45
[4-(4-Chloro-phenyl)-5-pyridin-4-yl-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-
yD)-phenyl]-amine

Cl
O N N
e S
oY
7N NS
N7) |
= =N

a) 1-(4-Chloro-phenyl)-3-dimethylamino-2-pyridin-4-yl-propenone

1-(4-Chloro-phenyl)-2-pyridin-4-yl-ethanone (116 mg, 0.5 mmol) was reacted with zert.-butoxy-
bis-(dimethylamino)-methane using in analogous manner the procedure described in example
28a) to give crude title compound (165 mg) as a yellow oil which was used directly in the next

step. MS ISP (m/e): 287.0 [(M+H)].

b) [4-(4-Chloro-pheny])-5-pyridin-4-yl-pyrimidin-2-vyl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

phenyl]-amine
The title compound was prepared from crude 1-(4-chloro-phenyl)-3-dimethylamino-2-pyridin-4-

yl-propenone (165 mg, ca. 0.5 mmol) and N-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
guanidine dinitrate (138 mg, 0.37 mmol) using in analogous manner the procedure described in

example 39b). Obtained as yellow solid (9 mg, 5 %).
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FF F FNYN~- NON e 20 The title conpound was
prepared from crude
wa2qo446356% | uor onet hyl - phenyl ) - 3- di net hyl am no PCPRI0091€51613
(114 ng, 0.47 mmol) and
N-[ 3-fluoro-4-(4-methyl-imedzol -1-yl)-phenyl]-guani di
ne dinitrate (126 ng, 0.35 mmol) using in anal ogous
MS ISPB(Ii’me)’ 46he [(Melelyaqlure descri bed i n exanpl e 39b)
ai ned as al e-yell ow s

HNM@écms,éoownsm sy § 50 1T SRR D05 15, 18D, 7.65 (s, 1HD),
7.42 (%ﬂﬁl@’eﬁgg%@ 3@8?{ 1%5@161;1%27 19)7s %”‘?'1?(&% H), 6.89 (s, 1H), 3.86
(s, 3HD32-3TIE([sh3H - 4- (4 mat hyl -| mi dazol -1-yl)-phenyl] -anmine H
NN N [1--1 Me
4 Benzyl 2-chl or o- 6- net h)ﬁxampfl?f'ﬁdl ne 5

(4-Etlf10x§§@ﬁ§éltlg§ \Pgrrﬂhﬁm IHy- E&{#r a 0‘1&%(4‘-%85}‘?&’1m}&l I-1- nghenyl] amine

di ss tetra
at mosphere of nitrogen~ %nklytreated Wi th
di methyl zinc (2Min tg{ . and
tetrakis(triphenyl p 'Tn ne) pal d| um( 0) (245 np).

After stirring for h at anbient tenperature, ethyl
i HEL LN SRS NSO (L1 BAGSED: SRR A ALANY)

phenyﬂ@ﬂﬁlﬁé €l65The, 69 n’@ml)edubsro@amm cthpkids €34 gl @ 76l Ihtrﬁcd) tvethanol (3 ml)
gnesi.um sul fate and evaporated under reduced

was hiﬂt%ds@a PE mig Lo Clh RdmstOva ﬁﬁ?ﬂ drhiedpactien migare way ¢ycentrated
under If]&ﬁ](:@({]@g ?stupé’é éﬁ???%ﬁ(ﬁle%vaé g\ﬂ%f) n@@b@twgﬁ] thgf efc%{ageegﬁ I\)E@ter. The

npoun col o r ol |
organic CEL 3/as 3@ShddHzith bibng; dpiad over%o&ﬁﬂﬁsuikféte(amd cShfqrateéd 8dder reduced

pressu%gs_ d hé H%si@é)ve{ss(s&hgiqji f‘gﬁl_?h’ @éth%l?etﬁé’fo? gB min t'\ésyiél‘(??he( tqgleego:mpound as a
brown(s%h@%mwﬂn 682"%} hyl pyrini di n-2-yl)-[3-net hoxy- 4- (4- net
hyl -im dazol phenyl]-am ne Palladiun(ll)acetate

MS ISP3ngexrg30. élﬁ@\/I?H{dLI cycl ohexyl phosphi no) - bi phenyl (11
‘1 NRACERAE P MAR A GFPrehie TR BT o7 At B HHRZED . 1h
7.01 (B XHYERT (s, 1H), 6.10 (s, 1H), 4.41 (q, 2H), 3.86 (s, 3H), 2.35 (s, 3H), 2.30 (s, 3H),
1.40 (t, 3H).

Example 47
N-4-(2,2,3,3,4,4,4-Heptafluoro-butyl)-N-2-|3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-
6-methyl-pyrimidine-2,4-diamine

FFF .
(0]
NS
| F
N&\N N_. _~ F F

A mixture of (4-chloro-6-methyl-pyrimidin-2-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine (66 mg, 0.20 mmol) and 1H,1H-heptafluorobutylamine (119 mg, 0.60 mmol) in
I-methyl-2-pyrrolidone (2 mL) was heated for 1 h to 200 °C in a microwave oven. The reaction
mixture was poured onto 1 N aqueous sodium hydroxide solution and the mixture was extracted
with diethyl ether. The organic layer was washed with water and with brine, dried over sodium
sulfate and evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using dichloromethane/methanol (9:1 v/v) as eluent to yield the

title compound as a brown solid (15 mg, 13 %).
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of 4-benzyl -2-chl oro-6-nethyl -pyrimdine (80 ng),
3- net hoxy- 4- (4-net hyl -i m dazol-1-yl) 20 phenyl am ne
W@ 7®9repes2 and pot assi um carbonate (1.03 g) i n BPCDERI99/051613
(2 nm.) was degassed with nitrogen, and subsequently,
t he above descri bed catalystﬂbolution was added. The
reaction mxture was heated in a mcrowave oven at
MS ISPORLe K @93.3Q(Vr-H) [ The suspension was filtered,
insol uble material was washed with etth acetate

'H NNIR4CBS B HIFOF D1 PRS- 4108 (sokDeRof &t di). Tiiés 2%@%@ L H),
687 @FRSHOE s, TR 4 ESlguatiTRUSEI £l WS ESiY230 s, o
dlchloronethane/nethanolE&anﬁﬂNAQ) as eluent to afford
title conpound (93 a col orl ess wax.

he qp, 66 % . as \
(- Ben'ﬁlmwwléwc D-BotuanoA-( ele(lpﬂmmdml- zyl)cﬂl,lenyﬂy@mmeaz

(d, 1H), 733726(mF5 H), 7.00 (m
1H), 6.86 (s, 1H), * (s, 2H), 3.78
(s, 3H), 2.37 (s, 3 NB ISP (me):
386.4 (100) [(MH) +] 2009/ 103652 PCT/ EP2009/ 051613

-68 Exanple 44

The t1{18c ln@rﬁas(p‘}epﬁﬁédﬁﬁ‘b?:mﬂﬁﬁéﬂlhﬂl miyﬂhgrl- ﬁﬂﬁﬁb}dl—]l -ylj-pherlylamine (94 mg,
-1 - trifluoro-pheny
0.49 mrpgzla anﬁY fhbﬁnzzf Vrahleeimysinpdge Kl ¢ mg, mlmql;} mwnnalogows anner to the

proce(gng déécgbﬁi 3 engédll 2’3@%5%?@% E%%greﬂ@\@'sf}ﬂ@t’ﬁ) MBS, as

escri
]MSISH(MG&DS@OB4@%EHmyI-|n1dazo| 1 yI) phenyl ] - guani di ne
d|n|trate

' NNRAEDN T S0 RS iy = ﬁﬁé:(dAH@) T oD, By Ugeain. i1
I 9 I ht
692 G gf i -5%2&259, T8 AT AN s b (i) 405, 2

(100) [(MrH)+]. 'H NMR (DMSO-D6, 300 MHz): 6 (ppm) =

10.0 (s, 1H), 8.48 (d, 1H), 7.78 1H), 7.86 (d,
1H), (§ 78H)(s 1H), (7 443"&{“ %5‘9(? 27H)(dd 2|—|)( 7.15

4- ﬂ&%ﬂ@net%’l%rﬁﬂldlﬂ Hy))-B-Hfiofi4-BilethH-ffdaSo1-191)-phenyl]-amine

[ 4- (4- Chl or o- phenyl ) - S#nglﬂtk%ﬁ/?tiﬂyrln1dln 2-yl]-[3

- met hoxy- 4- (4- nethyl L~y phenyl ] - am ne ci
/O\ NtN\ NN

The title compound was prepared from 3-fluoro-4-(2-methyl-imidazol-1-yl)-phenylamine (87 mg,

0.46 mmol) and 4-benzyl-2-chloro-6-methyl-pyrimidine (100 mg, 0.46 mmol) in analogous

manner to the procedure described in example 1¢). Obtained as a light yellow oil (140 mg, 82 %).

MS ISP (m/e): 374.4 [(M+H)].

"H NMR (CDCls, 300 MHz): & (ppm) = 8.00 (dd, 1H),7.30 (m, 5H), 7.18 (m, 3H), 7.05 (s, 1H),

6.94 (s, 1H), 3.99 (s, 2H), 2.39 (s, 3H), 2.30 (s, 3H).

Example 50
(4-Benzyl-6-methyl-pyrimidin-2-yl)-(3-fluoro-4-imidazol-1-yl-phenyl)-amine

beasae
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\~iN a)
1- (4- Chl or o- phenyl ) - 3-di net hyl am no- 2- pyri di n-4-yl -pro
WQ@e20onesei2 (4- Chl or o- phenyl ) - 2- pyri di n- 4- yl - et he@IRER2009/051613
(116 ng, 0.5 Mol ) was reacted with tent.-butoxy- 20
bi s- (di et hyl ani no) - net hane-Usi ng i n anal ogous manner
the procedure described in exanple 28a) to give crude
The tltlé tdrﬁp@mﬂmqﬂeﬂai&ﬁfrdsmﬁ ﬂl$ora-4y1@hhmu1 Ohyl-phbihydimir@s 8 Laed0.46

ectlyln ep. P (me): 287.0
rnrnoll z(qqﬁ_-'yqqzyl- »)chto,g[o 6 rnethyl— yrlrmdme (100 mg, 0.46 mmol) in analogous manner to

the pr%cegﬂlleo(fe cr%gn%le%aﬂ%lpggz ?bpﬂnﬁdy% am%llt g%le nyw% g

MS IStPi(trri/e) GWQ(MdHy\@s prepared from crude

(4- h - 3-di
' Nw X PE GomBRaRiDeS (rym) ¢ 5060 1iho7 76 (aiDAF 27 (. 10H), 654 (s, 1H),
4- et hy I-|n1dazol-l- I henyl
3:99 (gjua i%?%?’/alﬁ%ftrate )(/138 ng, 0.37 )r/mZ) 2) u)sfl ]ng in
anal ogous manner the prodaeauorpde 8escribed in  exanple

<4-Be§%%}w8§%§b9§%ﬁ@p%abﬁ%%%§@d[1‘72éi52a@§1_1?9'-1zl¥ﬁ%i>ramme

469. 4 [ (MrH) +]. 6 (ppm =

8.58 (d, 1H), 8. 49( 185 , 7.65 (s,

1H) 7.42 (s, | an . d, 4H), 7.18 (d,
H),712(sIH)\/ 11 (d, H),689(SIH)

The tlﬁgc%pm vgasrpéfmdl %Wﬁnﬁ@rﬂ 42L1;3< ?{[1}133,201-1 -yl-phenylamine (81.4 mg,
0.46 %ﬁ&lﬁ‘?ﬁ?@“w@l@clﬂ%whﬁm dagidide ¥lob RN hmo®Th A8aldbous

N A“m xture of
manngr4e el oo cedBrendzisérytied py ekample e R Opitdindd3asmelight yyHodv (x (ed mg, 60 %).
L) - phenyl]-anine (165 ny, 0.5 mmol)
MS Isﬁyn@‘/g)n‘égﬁm@ Iéi]de (54 ng, 0.75 mmol ) in ethanol (3
HNMR)(CDE_?%\Q@@MI@@'E 8¢y = §%7f{hn1}![)0811@%31H) @Mﬂ(&f QPBV%9 (dd, 1H),
oven e reaction mxture was concentr at
7.31 (meidlic 220ime 8ElirteS aisd1 Hh 8. 39 Ulle 2384 s, (bt | t i oned
bet ween et hyl acetate and water. The organic |ayer
was washed with brine, dried over sodium sulfate and
evapor ated under reduced gxapfiesge. The residue was
stirred with diethyl ether for 30 min to yield the
(4-BenzylH6emethybourithidin- yl)l‘iﬁdmhsm’-ﬂthmES-rY@-PhSWX) -amige VS
ISP (me): 340.1 [ (MW "H NVR (CDC13, 300 MHz): 6

(ppm) = 7.77 (s, 1H), NSY 15 (d, 1H), 7.06
(s, 1H), 7.01 (d, 2H) (S 6.10 (s, 1H),
4.41 (q, 2H), 3.86 (<S 3H), 2.30 (s,
3H), 1.40 (t, 3H).

a) 5-(2-Methoxy-4-nitro-phenyl)-thiazole

In a microwave vial, a mixture of 2-bromo-5-nitroanisole (300 mg, 1.27 mmol), potassium
acetate (188 mg, 1.90 mmol) and tetrakis(triphenylphosphine)palladium(0) (74 mg, 0.634 mmol)
in 4 ml dimethyl acetamide was flushed with argon. Thiazole (459 uL, 6.34 mmol) was added,
the tube was sealed, and the mixture was heated for 1 hto 160 °C in a microwave oven. The
mixture was diluted with ethyl acetate and water, the layers were separated and the aqueous layer
was extraceted with ethyl acetate. The organic phase was dried over magnesium sulfate and
evaporated under reduced pressure. The residual material was subjected to column
chromatography on silica gel using heptane/ethyl acetate (7:3) as cluent to afford the title
compound as yellow solid (177 mg, 59 %). Mp 125-128 °C.
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Exanpl e 47 20
N-4-(2,2,3,3,4,4, 4- Hept af | uor o- but yl ) - N- 2-[ 3- net hoxy- 4
WO gebofregohy/| - i m dazol - 1-yl) - phenyl ] - PCT/EP2009/051613

6-nmethyl -pyrimdine-2,4-diamine FFF\ F ONyNN/\
NnN. FFF A mxture of -72-
(4-chl oro-6-net hyl -pyrimdin-2-yl)-[3-methoxy-4-(4-net

MS ISPy(nv/éyr2saz giMEHyY1)) - phenyl ] - anine (66 ny, O 20 nnnl)
and 1H 1H-hi%ﬂafluorobutylan1ne ngg %

'H NMB (€Diedy, H)Y mél(mm)d@ﬁ@l((g LH)) \ﬂéés ﬂa83(6br1Hi 8?61 1H),

781 ollreaoB E TR aq SR ERG R FRRSA s B BEg 1480

143.11 13207128 .0r B26MRS 1840 Bt EGd6.3M th di ethyl ether. The
organic Iayer was washed with water and with brine,

dried over sodium sulfate and evaporated under

b) 3-1\5@"%96&0%‘?@41?52%?; Xl.g%he&lgmfn%“ due was purified by col um
ca gel using

A susptinsioh @ff e irane yahhanphenfyH-thiavd e Y 1 @eme) (M 681 nnficd aWi @tladnous
the 30 title conpound as a brown solid

d1chlov@ Sodana.ozsspnpdTrinEtrnobilesmsh was stiyrsd ugger(l rét)ure for 75 min.

The yé%gvzgo(l{ltqu% elv_;p@ke?’%d%%d :Pi&% Mﬁ%{&he@gglg‘lg%as dlisolved i

cthyl ddgtate. €. h&?so(lmon.’lsi-&vaslrﬁd S0coessivelyvith2N7guebus dodivhiHhydrdxid2 and with
brine, _&1813@5 %\@er(nr{a]lgn%ﬂﬁl sulfate agﬁ evaporatec% uncPer g’educ (l_%r'essu% he I1reesidual

materi@f‘w%ﬁﬁﬂﬂaﬁeﬁ%ﬁﬂﬂlgfllﬂro%léﬂlla)ne kr%‘sct IR it &idl draRBlitBdld-dfMaf@he filtrate
ol -1-yl)-phenyl]-amne F \' NNV I\ N~ The title
was exprpoethechdsascdpeahbaessdrd toarfiford the title compound (128 mg, 92%) as orange oil.

JMSI%ﬁg%9385Q@6Eﬁﬁ' hyl -i m dazol - 1-yl') - phenyl ami ne (94

nd 4-benzyl - 2-chl oro-pyri m di ne (100
"H NMR(CHA2 300B4P12): B (@ﬁﬁﬂ ng&mngﬁ 1(9 14he7. 4@(@(199% $1-6.36 (m,
described in exa | e) tained as a pal e-yel ['ow
2H), 3% (s, 6B® ngy, 29 @6 10 MS ISP (nme): 360.3 [(NMFD+].
"H NMR (CDC13, 300 MHz): 6 (ppm) = 8.33 (d, 1H), 7.94
(dd, 1H), 7.66 (s, 1H), 7.28(m 8H), 6.92 (s, 1H),
c) (4-%%&51-6%etﬂ%hbnvriﬁli@iﬁ52-QIS-.(S%@tho@—éﬁ%&ol—@ﬂ)l—ph@%ﬂ%ﬁle‘w
The tiflocqaporyid-vesmeertayed fgminngthax p-4ythinzglss-yl-phenglamigidg e, 0.57
mmo lﬂm'dI Aﬂbglaz%f)-b:c%ﬂ&ﬁ)%38&%91%3]1‘11%&1{%9(112\15 mg, 0.57 mmol) in analogous manner to
the procedure described in example 1¢). Obtained as a colorless wax (70 mg, 32 %).
MS ISP (m/e): 389.4 [(M+H) .
'H NMR (CDCl, 300 MHz): & (ppm) = 8.72 (s, 1H), 8.20 (s, 1H), 7.86 (d, 1H), 7.53 (d, 1H),
7.29-7.34 (m, 5H), 7.16 (s, 1H), 7.01 (dd, 1H), 6.49 (s, 1H), 3.98 (s, 2H), 3.89 (s, 3H), 2.37 (s,

3H).

Example 53
(4-Benzyl-6-methyl-pyrimidin-2-yl)-(3-fluoro-4-[1,3,4] oxadiazol-2-yl-phenyl)-amine

%J

a) Methyl 4-(4-benzyl-6-methyl-pyrimidin-2-ylamino)-2-fluoro-benzoate

The title compound was prepared from methyl 4-amino-2-fluoro-benzoate (480 mg, 2.84 mmol)
and 4-benzyl-2-chloro-6-methyl-pyrimidine (620 mg, 2.84 mmol) in the same manner as
described for example 1¢). Obtained as white solid (840 mg, 84 %). Mp 148-151°C.
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/I~N\ ~N\ I '\ N The title conmpound was prepared from
3-fluoro-4-(2-nethyl-imdazol -1-yl)-phenyl am ne (87
wWore09/186865 nmol ) and PCT/EP2009/051613

4- benzyl - 2-chl or o- 6- net hyl - pyri m di ne (100 ng, O.46
mmol ) in anal ogous manner tB-the procedure descri bed
in exanple le). Obtained as a |ight yell ow oiI (140

MS IS?@(m/8)239@4[(M@HN$ ISP (me): 374 4 [ (M+H) +] H( NVR

'H AR CDR 12 30 MUK (PIEDS T8 (gD 85 6 16D, 730, BHng. 12 (&, 11D,

6.55 (%,j}]égég'g% szgﬁﬁmﬁr 35?1 2 4 30 Exanple 50 25

yI) (3-fluoro-4-imdazo

| -1-yl -phenyl) - amneF\ NN~ NON / NI \J WO
2009/ 103652 PCT/ EP2009/ 051613 _ - 71 The, t| tI e conpound
b)4' w" B 1 L2 aa.'.\.!h"a!.' u.‘. A m ne

A rmx(lﬁ% 8%12316 18%4 b'gﬂ%’ -)g ﬁ@tqiﬂl Pyrlrilurdln}ﬁZ armn )1-8-61u0r0 bglzggte (420 mg,
1.20 nomwl) )md hychamh@gmushydmtn ér.4tnd., 218r8emp1o®aa dﬂramlo(ésnln) axktirred at
90°C %&%%X%r F%ﬁm@ﬁ? 25%8' S ?{%m'%a wadbrm e F@%@i@ﬁed by

ﬁltrau%Q@o MﬂI?_rD)d th@tn(lep&l(ﬁlpdunél) (@415 &gdgz Q%lyi)as w?ﬁ;tz ol Mﬂ-h’bl’ 153 %7

MS IE(M@)I 8554 [(M+H)'].

BN s s Sl JCAR 995 L aRe i, 74y gq 1. 708

(d, 2H;) 7133 3H)N7 35 Sm'\éﬁ)o 61?*3% i @4? ‘%Mﬂ §l onas Jpf)! eP@S %d3H)

rom 3-fl Uoro- triazol -1- enyl am ne
ng, 0.46 muol) and

A suspdﬁs@ﬁ@mlhss Heﬁ%}xl @Emynggri@gnfglyl%hﬁlgyglﬂ#{@v&lﬁ N‘g@%&(o:gcga%édTHydrazide
(98 mgdh2 ol) i@ t(lp)gghyl ertigofgrmgte (2.9 myl, 1'8Y mmqly wapiipated inq microwave
oven éEI? :h té }jég (? fgl?ov%%yég% 2%& 2(;) 'ﬁilézé%lg”lébwas g}_gpore(tna under reduced
pressure and the residue was purified by co lurnn chromatography on silica gel using
dichloromethane/methanol (95:5 v/v) as eluent to afford the title compound (60 mg , 60 %) as a
light yellow solid. Mp 153-15 6°C.
MS ISP (m/e): 362.3 [(M+H) .
"H NMR (CDCl;, 300 MHz): 8 (ppm) = 8.48 (s, 1H), 8.06 (dd, 1H), 7.96 (dd, 1H), 7.29 (m, 6H),
6.58 (s, 1H), 4.01 (s, 2H), 2.40 (s, 3H).

Example 54
Ethyl 4-(2-chloro-4-fluoro-phenyl)-2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-

cl E
0 NN
saved
No N N~ o
ha N

a) 1-(4-Chloro-phenyl)-3-dimethylamino-propenone

pyrimidine-5-carboxylate

Ethyl 3-(2-chloro-4-fluoro-phenyl)-3-oxo-propionate (42 mg, 0.17 mmol) was reacted with tert.-

butoxy-bis-(dimethylamino)-methane using in analogous manner the procedure described in
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Exanpl e 52
(4-Benzyl - 6- net hyl - pyri m di n-2-yl)-(3-met hoxy-4-thiazo
wo 2894036phenyl )-amine | ~ 1 \ NYN~ (s / NI PEI/RP2089/051613

5- (2- Met hoxy- 4-nitro-phenyl -thiazole In a m crowave

vial, a mxture of 2-brono-5Mnitroanisole (300 ny,

1.27 mmol ), potassium acetate (188 ng, 1.90 nmol) and
examlﬂelzgae)kd) g(vterchmmmel dJohpephd (78)Pg) dsachvhitd SHlid(WHichr®as OscdIMrectly in

n di net hyl acetam de was flushed with

ﬂmlmé?%@hh@WﬁW%igléj(459 uL, 6.34 mol) was added, the

b) EthtyP??Z \éﬁﬁros@eﬂu%fb pROSNIDEs. fﬂeﬁfo% @r-(\ﬁ@rﬁetﬂelaﬁﬁgago@ r1 \}ID Bhén@lammo]-

N a mcrowave oven. The 25 m xture was
DWnnmﬁkhi@thkﬂmmetate and water, the |layers were

) ara and the ueous I ext racet ed mnt
The ti ? V&%Sé)repﬁﬁ 9@&?& %ﬁé&mrar r %OTB\QP PZOYD' -
dlmetﬁga&ﬁ%%mlael(éeh@ 814 md ?QﬁH Rtednttagey- 4«@%&&;@1 imidazol-1-yl)-

pressure.” The residual materi al was subj ected
phenyd cguamdlneahnm\aw (G g magp Byl donmg ) [uising iy enalwws gnanner the procedure

1 / t t fford th
descripd aREeB A SaTy S isloat Fa SIS Pang T /B0 05 - -
MS ISP é)288§2/4‘®@2248@91/ %?6@5]@75[@% 009/ 051613 - 72- IVS

L 1S ﬁ%me 237. gCD013 400 MHz) :
H NNIR§ QOQMI(I@ 81191)m)=87474 (. 2HLHP? (%168, .62 (dH), 775%1701 2H),

724 a0 God i) @ il B 118 4 st 85 3. 230 3,

1.15 (4431, 132.0, 128.7, 126.9, 116.42, 106.7, 56.3. 5 b)
3- Met hoxy- 4-t hi azol - 5-yl enylan1ne A suspensi on of
5- ( 2- met hoxy- 4- ni t r o- pheﬁ&@?ﬂﬂﬁﬁ%zole (160 gy, 0.68

4- (4-%}0-@#&( tof-:i:% 3\%%787’5 H ?I{e éﬁ}?-l(‘lﬁé& Xli#ﬁ kﬂo]?pgrrrimidine-S-

carbonfirild n. The yell ow sol uti on was evaporated under
reduced pressure and the residue was dissolved in 10

ethyl acetate. This epbut!om IS ed successi vel y
at

with 2N aqueous sodi um oxXi d with brine,
dried over nagne3|unms Evapor at ed under
reduced pressure. The residual mdterial was

triturated with dichloronethane, insoluble nmaterial
The titkasompoundrvess oérfaredafiremtcheict2-(4-¢ldere-bonaey B alyoetaykathino-

acryloglgggr(égedug%q rﬁ@eg agl og}?{hfo%(%-(%éﬁet%#}ll eldang-E-yg{] ghenyl]
guamc%]l{lé\/&ﬁﬁlitlrfte %655mé HJS ] mo@lﬁlﬁ-’g 1n'§’ag@10§§-’ll)_‘|)l;s) m%rﬁlseg- ﬂié'%r%ce(drﬁée%scrlbed in
example 28b) 'btamed as a pale-yellow solid (10 mg, 14 %).

"H NMR (CDCls, 300 MHz): & (ppm) = 8.75 (s, 2H), 8.05 (s, 1H), 7.97 (s, 1H), 7.70 (d, 2H),

7.40 (d, 2H), 7.24 (d, 1H), 7.15 (d, 1H), 6.90 (s, 1H), 3.86 (s, 3H), 2.31 (s, 3H);

Example 56
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-methyl-5-(3-methyl-[1,2,4] oxadiazol-5-

N
\C((
Ne .z o,
N>) | ,N
= N\/<

a) 4-Dimethylamino-3-(3-methyl-[ 1.2.4]Joxadiazol-5-yl)-but-3-en-2-one

yD)-pyrimidin-2-yl]-amine

H
N
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2H), 3.89 (s,b, 5H). c¢)
(4-Benzyl - 6- net hyl - pyri m di n-2-y1) - (3- met hoxy-4-thi azo
w0 2®94036phenyl -am ne The title conpound was pPEPEPAI/051613

from 3-net hoxy- 4-thi azol - 5-yl - phenyl am ne (118 nuy,

0.57 20 mmol ) and -75-

4- benzyl - 2- chl oro- 6-net hyl - pyri m di ne (125 ng, 0.57
1-(3-Niethy 1} [ 1124 Jorédin@od syl ypropei-2tane (22%emp) D6 estis g wdesearctebe:dth tert.-

in exanple le). Obtained as a coI orl ess wax
butoxy;dols-(ﬁgnqt moé)met@q;g %ln[g(lﬂ/ﬁlpﬁ qQgous' rpflmﬂm:\the m@uregi@@prlbed i

examd]\_/%::g%a) 7‘[9 §%@%gade‘tg§ c%?n_;)%gnd %ﬁé Afn% £9 }&@oww%hlgh %i (}-lf%d directly in

the ne¥t @dp.(dd, 1H), 6.49 (s, 1H), 3.98 (s, 2H), 3.89 (s,

MS ISHH@%%% &%)hﬁl ?Hz/rl E}xgln'glg 35/I3) (3-fluoro-4-

[1, 3,4] oxadiazol -2-yl-phenyl)-amine F NYN~ o | <\
N-N a) Met hyl
b) [3-Mlethoxjrdn(AyectBylmmidadol - A-mptthpl r(3-nrtfl) be dléradiazol-5-
Dopvalale _Ewel et|t| e corrpound was prepared from net hyl
f¥or o- benzoat e (480 ngy, 2.84 mmol) and
The uﬂe b&ﬁgofdndzwasfﬁr@fa@e&&@iﬁtcmde-wlmemﬂarﬁﬁo(ﬁ@omemyl ?1 @4]oxad1azol-5-

in the sane manner as described for exanp

yD-but- é)enz?cm%@rlédn&é Gimed asd IN-(B-pB o xirgh-(‘gmety - mwiazol-l -yD-phenyl]-

suniEARAE: 993095 ARSOR ST, FRPARR! Q548+ A Sk Bicseribed in

examp(lpp9)). ObiaIRd ab dpalelydllow/soBd ({42 mgH7%)Y. 31 (m 6H),
: 7. 12D%3d' 1H§}[ 6.55 (s, 1H), 3. 997(3, 2H), 3.91 (s,
HNM,B.D(C lg@OQ H@H? (pp;n)o7908 (s lH) 7.77 (s, 1H),7.66 (s, 1H), 7.48 (s, 1H), 7.22

«, m;}o' f gﬁi éﬁ:)i @N@tgﬁ R)()'f('sT Jik %(é"sﬁﬁ‘yﬁ% "¢ 3195908, ms

ISP (rde: 47&6QZMHH¢]mt hyl - pyri m di n-2-yl am no) - 2- f | uor o- ben
zoate (420 ng, 1.20 ol and h%;drazi ne nonohydrate
(1.4 m, 28.8 mml) in etfxanmle m.) was stirred at

. it .

13- Megg‘g‘f ‘BH g‘%"gh%}s l?%Zro(rirgyl?/\R crhqlé‘{s) | oFlaeWA [E,3,4]oxad1azol 2D
cyclopriopyH gtyronidiro2aflf-emindg he titl e conmpound (345 ng, 82 %
as white SO|Id I\/plgl&Qf?»C 10 MS ISP (me): 352.4
[(MtH) +]. " H NWVR (DI\/SquQ) 300 MHz): 6 (ppm) = 10.0
(s, 1H), 9.25 (s broad, , 7.88 (d, 1H), 7.48 (d,

2H) 7.33 (m \Z5|( 2H), 6.75 (s, 1H), 4.47 (d,

2H), 3.97 (s (s, 3H). c)

(4- Benzyl - 6- mét hyl - yr| m di n-2-y1) - (3-f1 uor o- 4- [

1, 3, 4] oxadi azol - 2-yl - phenyl -am ne 15 A suspensi on of
a) 1-[4- (SMaﬁszI}ﬂoml&wl 2P §-Eyal6krbp Wi-¥hafdeo) - 2- f | uor o- ben

zoi ¢ aci d ﬁ/ dr azi
A mixture of 1-(5-methyl-[1,3 4]0xad1azol—2 yl)-propan-2-one (312 mg, 2.2 mmol), 1,2-

dibromo-ethane (0.25 mL, 2.85 mmol), and potassium carbonate (770 mg, 5.6 mmol) in acetone
(5 mL) was stirred at 60 °C for 16 h. Insoluble material was filtered off and the filtrate was
diluted with ethyl acetate (30 mL). The solution was washed with water and brine, dried over
sodium sulfate, and evaporated under reduced pressure. The residual material was purified by
chromatography on silica gel using heptane/0-100 % ethyl acetate as eluent to afford the title
compound (75 mg, 20 %) as pale-yellow oil.

MS ISP (m/e): 167.3 [(M+H)].

b) 3-Dimethylamino-1-[1-(5-methyl-[1.3.4]oxadiazol-2-y)-cyclopropyl]-propenone
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(98 mg, 0.28 mmmol) in trinmethyl orthoformate (2.0 m,
17.9 mol ) was heated in a mcrowave oven for 2 hto
wWQe®ImI¥est | oned by 5.5 h at 230 C. The m xt ur ePUEEP2009/051613

evapor at ed under reduced pressure and the residue was
purified by colum chromat ogftaphy on silica gel using
di chl or onet hane/ net hanol (95:5 v/v) as eluent to

1-[1- (aﬂ\ﬁ@hﬁ [t 134 Tokddigzot-onpReyutb k&S Fethand@ (7§ ngs0 a5 nfol) was reacted

ht ye||OMISO|Id 153-15 6C, M5 ISP (me): 362.3
with t r( ﬁz}pﬁ) bis-(qly la(@gggletlggguw n aI@IO(gBanannqg tlgmpr@gedure

descrl‘%és_(? m ]_e%n?lﬁlf(%‘%) t(ogé,_l)fez ﬁ)ﬁ,dg gtlé g&jr?gc?ﬁ?%i '_(‘)l ?8 @%%{1 ZQE%' %1% QbR was used

directlgtihyiednekPstefrl or o- 4- f | uor o- phenyl ) - 2- [ 3- net hoxy- 4- (4- ne

MS Isg’%?hl Q?ﬂiié'wééfﬁh)xyf’gf gylclaano? " ONYNN NN/ O O

a) 1-(4-Chl oro-phenyl)-3-di net hyl am no- propenone Et hyl
3-(2-chl oro-4-fluoro-phenyl)-3-o0xo-propi onate (42 ng,
¢) [3 Mell‘yomnéb(‘h m@és&uemi_@mdl_m)mhemé} {4-] 1-gHmethyl-[ 1,3.4]oxadiazol-2-yl)-
A Ian1no) nmet hane using i n anal ogous
brocedtre described in WO 2009/ 103652

The uﬁ@ardrﬁﬁaﬁl@%&%l@phaed froifk cRXRMIYigneRBAIming- 19] IVES-EWUGE[ 1,3 4]0xad1azol—

title conpound (51 ng) as a white solid which was used

2-yl)-giclopeenyl-prapence (hle&mgsctaeﬁ 45 pmahend dti3-mpthogy-AyfH-methyl-
1rn1da€b§ (lﬁ%lg Eh&{méj(a% (HI?&{% Fﬁ?@ﬁ%ﬁ é e, _Ofl_ Ig/l][’no_l)plﬁlenl%/l}l 3%%‘1% %(111_5 manner the

proceduye dmcdbmémfﬁxaﬁlpw%b ADeaibed hea paltdyellewrpladi(3d masl7 %).
ared from crude

' NIGR B APBSHTT B GrrsmebAdyty LB 7.64 (s, 1H), 7.60 (d, 1H), 721 (s, 1H),

7. 17(%1@t *?Y)?ﬁo xyﬁ@""?gé’ chtlﬁl)) I§§n @1 31{799“)% 245, 3H), 2.30 (s, 3H),

1.94 (pheny, 1] 7Qwa i NS WPnint/c)ated.6 faving) 10. 14 nmol ) usi ng
i n anal ogous nmanner the procedure described in
exanpl e 28b). Obtained as a yeIIom;solld (14 mg, 21

%. M5 ISP (me): 482. 2/@3%@&45
(100/ 39/ 27) [ ( MrH) +] . CDC13, 300 MHz): 6
[3- Me(t}mxy)—4-f4-ﬁ1e'fﬁ§yl(lmldﬁd) 1-y7l) pberyd]-{4-H- methy82 - Geimedhiy)-[ 1,2, 45X adiazol-
7.20 (d, 1H), 7.08 (d, 1H),
5-yD- é}ﬂ@‘é l’g%‘mli‘m %'YA} i’@“'{“q "2H), 3(82 (?) 3H), 2.(30 (??
3H), 1.15 (s, 3H). N

ON
Y,
a) 3-Methyl-3-(3-methyl-[1.2,4]oxadiazol-5-yl)-butan-2-one
Methyl iodide (0.375 ml, 6 mmol) was added to a mixture of 1-(3-methyl-[1,2,4]oxadiazol-5-yl)-

propan-2-one (0.84 g, 6 mmol) and potassium carbonate (4.15 g, 30 mmol) in acetoniotrile (8
mL), and the mixture was stirred at 20 °C for 12 h. Insoluble material was filtered off and the
filtrate was diluted with dichloromethane. The solution was washed with 1 N hydrochloric acid
and with brine, dried over sodium sulfate, and evaporated under reduced pressure. The residual
oil was subjected to column chromatography on silica gel. Heptane/0-20 % ecthyl acetate eluted
successively the title compound 3-methyl-3-(3-methyl-[1,2,4]oxadiazol-5-yl)-butan-2-one (181
mg, 18 %), obtained as colorless oil, Rf 0.4 (Si0,, ethyl acetate/heptane 1:1), MS ISP (m/e):
169.1 [(M+H)']; 3-(3-Methyl-[1,2,4]oxadiazol-5-yl)-butan-2-one (296 mg, 3 2%), obtained as
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Exanpl e 55 4-(4-C hl oro-phenyl) - 2-
[ 3- met hoxy- 4- (4- nmet hyl -i m dazol - 1-yl ) - phenyl am no]
WO poopitededt ne- 5- 15 carbonitrile ci 0 NY N N /PECINERRODY/051613
The title conpound was prepared from crude
2- (4-chl or o- benzoyl ) - 3-di methyl am no- acrylonitrile
(50 ny, 0.21 mmol ) and N [3

colorlesIEINRRY24S(CGh; by hadetdtaThepaze 11})1Ms/ls)ll(phe)ny55 1-[(M+H) ]; and 3-
guani dine dinitrate

hydm%mét(ég%%y rB%PX%%Obézy&e@ﬂ%%%@é?@%@& Qw/oéaﬂé%a??pwoloﬂess
| N lid (10 14 9
oil, R?@PWéé@c%gaa%e@aﬂélq)ye( gvngsg '8. 75_) (s,”ng), 23/?05
MS ISPS(m/a)) 71.7.[@I+ES). 1H), 7. 70 (d 2H), 7.40 (d, 2H),
7.24 (d, 1H), 7.15 (d, 1H), 6.90 (s, 1H), 3.86 (s,
3H), 2.31 (s, 3H); Exanple 56 25
b) 1 ﬂlﬁeﬂ{%talﬁﬁﬁcy 44métﬂvl|m-ulﬂetﬁsmffjézl%xaalaﬂ)lﬁ RhsMl-1 chB-o%t hy

-5-(3-nmethyl -1, 2, 4] oxadi azol-5- yI)-pyrimdin-2-yl]
3- Methalrﬁ -temidthyl-o1,Ri4ioxadivze - NyD)-tmitag-Nong( 104 mg)0.6 mmol) was reacted with

rt-biio3) Je( R BREO 7 Rl age g ooy deseived in

examptETE 578 @R/ PRkG#R compound (140 mg) as a yellow oil Wthh was used directly in
1-(3-Methyl -[1, 2, 4] oxadi azol 5 yl)- propan -one (224

the nepgstert. 6 rmol ) was reacted with tert.
S@“(E 0 hyl am no) - met hane usi ng i n anal ogous

MST e n%é?\r{zt%g-[{)r ocedure described in exanple 28a) to
give crude title conmpound (313 rTg) as a yeI I ow oiI

whi ch was used dlrectly in VS |
¢) [3-Mgthoxy-4rtsmethyl-grudpagl-I-gh- Dhenvl] (A ety TR -(3ometRyL (1 2.4Joxadiazol-

5-y])- ﬁ[tﬁvllf/%g,ﬁ% a4 {4 mRhdy! - m dazol -1-yl -phenyl]-F4
I-5-(3-methyl -] 1,2, 4] oxadi azol - 5-

The tlgld: ¢orpycrundwdisrpra3ay¢d froramiute ITthencthiyldreino ermothyt 4 @snethyl-

om C
1124 Rty ROl S0t 4 g A6 Songla euNabgstbonsg g (d-methy -
1rn1daﬂ6 1-)1 ﬁ}lbhé}ﬁy?]ngu?ahﬁﬂ‘fe didtdtd @86 Ind Oml acﬁﬁlg 1n analo gous manner the
3-nmet hoxy-4- (4-nmethyl -im dazol -1 ?/
procedure described in example 39b). Obtained as a pale-yellow sohd (31 rng, 13 %).
'H NMR (CDCls, 300 MHz): 8 (ppm) = 8.42 (d, 1H), 7.64 (s, 1H), 7.48 (br s, 1H), 7.15 (d, 1H),
7.02 (dd, 1H), 6.87 (s, 1H), 6.73 (d, 1H), 3.87 (s, 3H), 2.41 (s, 3H), 2.30 (s, 3H), 1.85 (s, 6H);

MS ISP (m/e): 406.1 [(M+H) .

As a by-product 2-{2-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-pyrimidin-4-yl} -
isobutyramide (20 mg, 9 %) was obtained (see example 60)

Example 59
1-{2-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-pyrimidin-4-yl}-1-(3-methyl-
[1,2,4]oxadiazol-5-yl)-ethanol

nd

oN
|
0] N
G
—~J

a) 1-Dimethylamino-4-hydroxy-4-(3-methyl-[ 1.2.4]oxadiazol-5-yl)-pent-1-en-3-one

3-Hydroxy-3-(3-methyl-[1,2,4]Joxadiazol-5-yl)-butan-2-one (see example 58 a) (102 mg, 0.6

mmol) was reacted with tert.-butoxy-bis-(dimethylamino)-methane using in analogous manner
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guanidine dinitrate (297 ng, 0.8 mmol) using in
anal ogous manner the procedure described in exanple
WQ@AWY/103682 ai ned as a pal e-yel l ow solid (142 ngPCHEPY009/051613
"H NVR (CDC13, 300 MHz): 6 (ppm) = 9.08 (s,1H), 7.77
(s, 1H), 7.66 (s, 1H), 7.48-1%, 1H), 7.22 (d, 1H
7.13 (dd, 1H), 6.90 (s, 1H), 3.90 (s, 3H), 2.86 (s,
the préddiureded&ibed i ,1n Sjbl)rnpla 28d) t6 giveI)de iVl cbpoSRY (IB8aNg) as a yellow oil

-378.5413 }—EY : npl e 57
whichiveasysedheikget H(lahwehwplmdazm 1-yl)-phenyl ] -{4-[1- (5
xadi azol -2-yl)- cyclop ropyl]
MS1 3 %b%jl n[(gﬁﬁ)}f)am ne N No 20 0 Ni N a)
1-[1-(5-Methyl-[1,3, 4]oxad|azol 2- yI) cyclopropyll-eth

[1.2.4] adgﬂﬁfﬁvpkﬂMm@,z 25 dlbronn ethane (O 25 nL 2. 85

mmol ), and potassi um carbonate (770 ng, 5.6 nmol) in
The tithe eeropaund (vEasmirgpanesiremicrudsd - dutneﬁwlmmof4 ethyl-4- (3 methyl-

terjal ,was fi ter of f..an
02,4 }gRERh Gy BB LRary St b8 Paeh AR N Rt ety
imidaXAs -y phat) Mdahidied @hit@fsd 185 infe 0. s%he@ RURNin afS16} cummanner the
sul fate, and evaForated under reduced pressure.

procequag defgaibechimtexpmale 303 %almﬁql ayja pgle- yeHQ\@sﬁalucbgﬁarpg}yl%ﬁ)

g R Sba RS PRI SLT SRuI S e THALE 18 10,

7. 19(@81}@ai7©5xelllmmosl(dd M5, 6.8 (4 ?)3 84G738), D(Mﬂ@ﬂ{) 2@)0 (s, 3H),
| am no- | -Lﬂﬁé met hyl -[ 1, 3, 4]oxad|azol yl)-
2.03 (W&DoMSoléyl(nﬂ@r tfe +I\i\b] 2009/ 103652
PCT/ EP2009/ 051613 -76
1-[1-(5-Methyl -[1, 3, 4] oxadi azol - 2-yl ) -cycl opropyl ] -eth
anone (75 ng, 0.45 nnDI)Emaﬁqﬂeeated with

- but oxy- bi s- (dj met hyl am no) - met hane _usi_ng
2-{2- [éﬁ\éﬁf@garé (Aemeptdy i‘ﬂ’é‘aﬁ?lo’géél)wh@nyléé%?lu m@famildamék&l‘}rm(@utyramlde

28a) to give crude title conpound { ng) as a yellow
oi | which was used dlremtly in the next step. 5 M5
ISP (me): 222.3 [ (MH) > Nﬁé

[ 3- Met hoxy- 4- (4- nethxkr¢ ol Nnd:

-phenyl I - {4-[1-(5-net [1, 3, 4] oxadi azol - 2-yl) -

cyclopropyll-pyr|n1d|n 2-yl}-amne The title conpound

The tltllﬁSOIﬁp(&pﬁrv@d 1£crla1mi as aide-product in the preparation of example 58 (see example
3-dLneih (5-nmethyl -[1, 3, 4] oxadi azol - 10

58¢)). $Gfpine ﬁ@ FOéQOpenone (118 ng, ca. 0.45 mol)

MS 1P Y: B&.WTEM@H)(*]F‘ (4-methyl -
"H NMR (CDCls, 300 MHz): & (ppm) = 8.45 (d, 1H), 7.70 (s, 1H), 7.64 (s, 1H), 7.40 (s, 1H),
7.19 (d, 1H), 7.08 (dd, 1H), 6.89 (d, 1H), 6.88 (s, 1H), 6.16 and 5.44 (2 br s, 2H), 3.88 (s, 3H),
2.30 (s, 3H), 1.65 (s, 6H).

Example 61
[4-(4-Chloro-phenyl)-5-(4-methoxy-benzyl)-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-

imidazol-1-yl)-phenyl]-amine
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i m dazol -1 -yl)-phenyl]-guanidine dinitrate (149 ng,
0.4 mmol ) using in anal ogous manner the procedure
waele®endsszr i n exanpl e 39b). Obtai ned as a pal ePGEEP999/051613
solid (31 ng, 17 %9. 'H NWR (CDC13, 300 MHz): 6 (ppm
= 8.34 (d, 1H), 7.64 (s, 1H79-7.60 (d, 1H, 7.21 (s,
1H, 7.17 (d, 1H), 7.02 (dd, 1H), 6.95 (d, 1H), 6.88
a) 1-(4-€hlotddpherd/ BY- d(rﬁethalbbmnozz%rﬁeehoxsblbenzsa)&bn(eﬁones H, 15
1-(4- CEh(lcmpm)&@]lyl) é,(ér%@tgopg@phenylsbprolgg-l §ne E 1?7en)1g, 0.5 n1r11501) was reacted with

tert.-b%ﬁy%i) ;{J%%ﬁneyﬁfﬂ ‘FEPEI., %t,h%f ox l{ﬁ% oﬁé)%s rﬂ{}?@y J[hk f{f?ceh&rerﬁ%scrlbed n

examplp84)no dive-cRadel thtlcawimpeuinl (1(72|rhg) 49 yellddwNolid wiich 28 UNdd directly in

a
ﬂm1m§2%@%hyl 3-(3-nethyl -[1, 2, 4] oxadi azol - 5-yl ) - but an- 2- on

MS 1S Mebhygko hodiida)'q0. 375 M, 6 nmmol) was added to a
wﬁy?ﬁpe ofng(B)ﬁethyl [ 1 2, 4] oxadi azol - 5-yl) -

propan 2-one (0.84 g, 6 nnDI) and potaSS|un1carbonate
'n a%eto‘lotrnLe‘

Hnmaﬂﬂneﬂy@hmﬂ@pmﬁh&tered off and the 25 flltrate was
diluted wth dichl oronethane. The sol uti on was washed

The tithp @crfnnoundhwrpéwqﬂr fremageids 1-enehlatiothepylh)-dedimgthykaanise-er(4-

rnetho ﬁ )S;(Sj‘ll gﬁﬁo%gi(fﬁ%’m%lgvgggﬁi@éﬁQ@ﬂ%ﬁg@@%%@%&ﬁﬁ%%azo1-1-y1)-

phenyt] tglmﬁﬂﬁrmghﬁmia;e (0R7 &gl 0Ga nyabl) uklag tiaaedzo20 ntneértiit procedure
etate eluted successively the title co ound

descrlb@%*@tqwmp@ h)- Rtpiped g9 2 offayhite9iia 231 18- 304 Yo)but an- 2- on
, Obtained as colorless oil, Rf 0.4
]MSI§%§%§QS @E} acZ?ate/heptane 1:1), MSISP (nie) 30
'H NMKQC]DC[I{, MBG-IM-HIZ) S (ppm) = 8.32 (s, lH) 7.84 (s 1H), 7.62 (s 1H), 7.49 and 7.41 (2
oxadi azol an- 2-qn

4, 43 4o, OB Hah A0S W B hoar 6habs. o i 35, 4570, 2m), 381 (s
P@T -77 col or| |, Rf 0.2 (Sio2,
3. 3 QI agggéggfﬁébtane 1?2)?rwgsfsgl(n1e): 155F1
(MtH) +] ; and 3- Example 62

o R S Sl R 58 amn

(S|02 et hyl acetate/heptane 1:1), MSISP (me): 171.1

[ (MrH) +] 34
1-Di mst (\;s met hyI [1, 2, 4] oxadi azol-
5 w) pe -en %ne -(3 - rmthw [

2, 4] oxadi azo 115 yI) but 2 one (101 ng, 0.6 Mo
1) mas reacted w'th

- but oxy- bi s- & i met hyl am no) - net hane using in
Pallad&ﬁap@ﬁj@m@ Frma@rm Hemeh @@‘éédﬂ@%l@h@%’ﬂﬂi@élphmp) blphenyl (8.5 mg, 0.024

mmol) were dissolved under an atmosphere of nitrogen under strring in dioxane (1 mL). After 10

min stirring this solution was added to a suspension of 3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenylamine (61 mg, 0.3 mmol), 4-benzyl-2,6-dichloropyrimidine (71.7 mg, 0.3 mmol) and
potassium carbonate (829 mg, 6 mmol) in dioxane (1.7 mL). The reaction was heated to reflux
for 16 h. After cooling to 20 °C the reaction was poured onto water and the mixture was
extracted with ethyl actate. The organic layer was washed with brine, dried over sodium sulfate,
and the solvent was evaporated under reduced pressure. The residue was purified by column
chromatography on silica gel using dichloromethane/methanol (19:1 v/v) as eluent to yield the

title compound (9.0 mg, 24 %) as a yellow solid.
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exanple 28a) to give crude title conmpound (140 ny) as
a yellow oil which was used directly in 10 the next
WGEL@P/I10IR | SP (me): 224.4 [(MtH) +]. c¢) PCT/EP2009/051613
[ 3- Met hoxy- 4- (4- net hyl -i m dazol -
-phenyl | -{4-[1- et hyl -1 - ( 3- Ffél—hyl -[ 1, 2, 4] oxadi azol -
5-yl -ethyll-pyrimdin-2-yl}-amne 15 The title
MS ISPC(IW@)U ROG. mggr(eo(asep[(mdl%m]c rude
-4-( 3- -
' NNTR (6060 20 ML SERTY S Bt LFon 30 orfed G HigT. 16,6 TH), 7.00 s

1D, 4P VRS 22 TR B LR ¥ 377 a0 R nD

O 5 nmol ) using in analogous manner the procedur e
descri bed in exanple 39b). Obtained as a pal e-yel |l ow
solid (31 ng, 13 %9. 'H “(P(lD@ﬁS, 300 MHz): 6 (ppm

[6-(4-?3%1‘?—&5%90?%@;1‘3?#@-&()ﬁh-Lﬁl-hpeého@ﬁ(g-géf-m]ﬁt_@rl-ié-li_%oz-é%ﬁ)-phenyl]-
aminelH), 3.87 (s, 3H), 2.41 (s, 3H), 2.30 (s, 3H), 1.85
(s, 6H; M5 ISP (me): 406.1 [J(MH +]. As a
by- pr oduct ° X N BN
2-{2-[ 3-net hoxy- 4; t hyd=Nm Yl ) - phenyl ami no
]-pyrimdin-4-yl}- isobutyram de (20, 9 % was
obt ai ned (see exanple 60) 25 Exarrpl e 59 1- {2-
a) 4-c&1%rmt@®mméméndﬁe/wwmﬁdm@lazol yl ) - phenyl ani no]

'-Eérlm'dl'n'df{ -1-(3-methyl- [1,2
4,6-Dighlammzisnidme (149 @ghbmolm @lorophenei 5 mglecQSJmlpl)/ P@gassium
R i T D I LR BN L L E T

acetomt'irley (3 mpait2d «e Imnaer@meltlﬁ@sphere of nitrogen for 16 h. The reaction was poured

Hydr oxy 1, 2, 4] oxadi azol - 5-yl ) - but an ,
onto lnl& a1 4R0S é%g’r‘fﬁ%@ %)SOEHPQQ %‘O’w MiHge yvaﬁﬁétrarcé%@c%laglethyl
1 |
cther. L Brdeflc] %%%agﬁyae%@%m?ﬁ%%%é B B 87B8 RO font was
evapotatel prder educal mesuore Dbdtiila carpompidd228mg, 9D %¢iwea odataudael as a pale-
o title conpound (138 ng) as a yellow oil which was
yeto %%’didlrectlylnthe next step. MS ISP (me):
MS Eﬁ(%@/e)?[zawmﬂo (160/@)5) [M].
2-[ 3- Met hoxy- 4- (4- met hyl -i m dazol - 1-yl

HNMMBW%MQO szu)rﬁ thipm) 4= §.06 (4, 1H3-h$3 Gy RH), 7.45 (s, 1H), 7.31 (d, 2H).

[1, 2, 4] oxadi azol -5-y -ethanol The title conpound was

prepared from crude

b) [6-(=ChIBR- e8I O i B Y 1= [4 -rh dh 880X h-methyl-imidazol-1-yl)-phenyl]-

amine

The title compound was prepared from 4-chloro-6-(4-chloro-phenoxy)-pyrimidine and 3-
methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine in analogous manner as described in example
62 by heating the raction mixture in a microwave oven at 200 °C for 2.5 h. Obtained as a yellow
solid in 18 % yield.

MS ISP (m/e): 408.3/410.2 (100/34) [(M+H)].

"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.79 (s, 1H), 8.40 (s, 1H), 7.68 (s, 1H), 7.51 — 7.54
(m, 3H), 7.25 - 7.32 (m, 3H), 7.05 (s, 1H), 6.19 (s, 1H), 3.80 (s, 3H), 2.14 (s, 3H).
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[ 1,2, 4] oxadi azol -5-yl)-pent-1-en-3-one (138 ng, 0.6
mmol ) and N-[ 3- net hoxy- 4- (4- net hyl -

WO pdodaask2 1- yl ) - phenyl ] - guani di ne di nitrate (1BGI/EB2009/051613
0.5 mmol ) using in anal ogous manner the 10 procedure
descri bed in exanple 39b). €&dtai ned as a pal e-yel | ow
solid (32 ng, 16 %9; 'H NWMR (CDC13, 300 MHz): 6 (ppm
= 8.51 (d, 1H), 7.59 (s, 1H), 7.66 (s, 1H), 7.46 (s,
1H, 7.19 (d, 1H), 7.05 (d, 1H) 7.03 (dd, 1H), 6.88
(s, 1H), 3.88 (s, 3H), 2Ezemplesdy) o 30 (s, 3H),

{6- [1-@4-@?1&? é)h%h%) -MBobety1 I mfhy ARG ivhidie M1 13 -met Ro X R nfethyl-

imidafg@- VghphvenyY-apuineret hyl - i m dazol - 1-yl ) - phenyl am no]
-pyrimdin-4-yl}-isobutyramde NO ON NI / N\ NJ
The title conpound was 4‘-o ated as a by-product in the

preparation of exanpkre. 58 m\e 58c)).
bt ai ned as pal e- @ selifd. /IgSP (n1e) 367.1
[(MH) +]. " H NVR CDClS 300 MHz): 6 = 8.45 (d,
1H), 7.70 (s, 1H), 7.64 (s, 1H) 7.40 ( : 1H) 7.19
8 (dd, 1 1 6.88 (s, 1H),
) Mt tl?“‘sz) 230 (s.
Sodluﬁhﬂydrlae @58& g of B % Eispﬂ’@lbﬁ 116311112&&11 oil, 46.5 mmol) was added to a solution
- phenyl z hoxg@benzyl) pyrimdin-2-

of 1- [{,(t} cl{llgrqp@p%}@ycl@bleta ]ﬁt@gme (4 18i2el 49-8mmoky| and o dpygthyl carbonate
(8.4 W%C?? E%EJ%BB /ugéﬁglfggne[\@g nhlg) KR Q0R4id0 38R %re had been refluxed for 4 h,

it was4hillet o an Rhemyrér) baB: alidedaoyd drop masclw il e tupoeoyis btz lhydrogen
pr opengne

sulfate St o8 ) BRIy s qoRtaiRing BRY 23k proripdiatspyds theppgtitioned
betweéﬂ-é@th@g eth@r éldmerl)TH% @‘g‘rl:ia%g Wi WA hed with sat. SOId}]].ll’n hydrogen

tert. - but oxy-bis-(di et R no) - et hane. US| ng
carbolaimad;odlg@msandawﬂebrmm drlpd ovmdnagaesjm&@ulfatedandmvamawp lupder reduced

pressufe i e el St P B RisRa e S B S Rsbane-10

% ethﬁ%@etﬁfg a%)elueﬁ% dtolrd Mt tslconthbund (4.45 g, 79 %) as ale- ellow oil.
4- (4- Chl or o- phenyl (4- net hoxy- benzyl) pyrim Z -[

3- net hoxy-4- (4- nethyl -
b) 6-[1-(4-Chlorophenyl)cyclobutyl]-2-methylpyrimidin-4-ol

To a solution of acetamidine hydrochloride (0.617 g, 6.53 mmol) in methanol (10 mL) was
added potassium zert.-butoxide (0.80 g, 6.54 mmol) followed by methyl 3-[1-(4-
chlorophenyl)cyclobutyl]-3-oxopropionate (1.34 g, 5.02 mmol). The mixture was stirred at 20 °C
for 16 h, then refluxed for 2 h. The reaction mixture was coolred, diluted with water, made
alkaline by the addition of 10 mL of 10 % aqueous sodium hydroxide solution, and then washed
with diethyl ether. The aqueous phase was acidified with concentrated hydrochloric acid, and
then extracted with diethyl ether. This ether extract was washed with brine, dried over
magnesium sulfate, and concentrated under reduced pressure to give the title compound (1.04 g,
75 %) as a solid foam. Mp 130-140°C.

MS ISP (m/e): 275 [(M+H)'].

¢) 4-Chloro-6-[1-(4-chlorophenyl)cyclobutyl]-2-methylpyrimidine

To 6-[1-(4-chlorophenyl)cyclobutyl]-2-methylpyrimidin-4-ol (1.00 g, 3.65 mmol) was added
phosphorous oxychloride (10 mL) and the mixture was refluxed for 1.5 h. After cooling to 20 °C,
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i m dazol -1-yl -phenyl]-am ne 10 The title conpound was
prepared from crude
wa2qu4Aedbnr o- phenyl ) - 3- di net hyl am no- 2- ( 4- PCT/EP2009/051613

nmet hoxy- benzyl ) - propenone (172 ng, 0.5 muol) and
N-[ 3- met hoxy- 4- (4- et hyl -i m&azol -1 -yl ) -
phenyl ] -guanidine dinitrate (137 ng, 0.37 nmmol) using

the reddiioA Iﬂﬁk@g@WSs pERROEItd i&e/wm@c(sﬁuﬂg Ades eifci dddtlionrof dlchlorornethane,
exanp ot ai_ ned as off-white solid (38 nmg, 20

the rnl%ure WBS pg;br quyvlth g7 2% gqlEe‘(owﬁ_ Fq)dp}rn hygroxﬂemp/hgtlpgfﬁleglayers were

separa%észf,)a d onﬁg S@g’% W7ae gv]e éi(v%alj égbr}ﬂ eg%ﬁﬁiélQ?lg,X@sE&u?mg.%g% with

water (ch‘iﬂ:d olveﬂ-i)lagrﬁ:sﬂﬁl fudifate? bidd e‘&pﬁﬂate(dsundbr tdducedl. [B2ssuek, Thielrgsidual

materlgl_bvas Jé;{éﬁp@% cé@rp@toé@a%, il Ql icy) ge)l L}sgugﬁya}%og}eﬁlaﬁwéﬁe}hanol (95:5 v/v)
l )

as eluéx?e T@Eijf&%xt%fe fAnd @br@dﬁﬁ (obn i daz 6);1);% al h]}%\g@%%éélh M%f@(ﬁ@g C.
hdSISP(@ﬂQ)ﬁﬁ@[@ﬂ%ﬂmﬁ]Z (dlcyclohexylphosphlno) blphenyl

(8.5 ng, 0.024 25 mmol) were dissolved under an

at nrosphere of nitrogen under strring in dioxane (1
d) {6-[Mh-CHb oGS heAR)- c%lﬂbtﬁ'%Il]fzﬁﬁl@ﬂ}leB{rr%nﬁl% Yty om %ﬁw@féﬁm futhyl-

a suspension of " 3-net hoxy-4- (4-nethyl -1 m dazol -
imidagsttd nyl)-phé¢med]-¢rétheny, 0. 3 Mol ),

benz 2, 6-di chl rlnldlne nol

he tiff, SR PUSUR DB AR L b Rg! “ici iR adrom 4
chlorold{ - (ﬁbhloroTp&n@g&gﬂo@ﬂty\v}azan{éﬂgn@sinﬁmlﬁ@ﬁﬂmzcm&mxym(dnmethyl-

After coolin C the reaction was poured onto
imidazgdtleyl) ah@lw%hemm Qbtained gag palo-yellew aetiem & Yohyield gfter column
chrorn%f/o gf’e{pzlg 8?[:3% cg'ﬁ(%%gjgﬁuét %}{%{ 10%9'%21 %@fg\/@%l&o&&tl@@gﬂ%ﬁth&oﬁ Fl@ 1 v/v) as
eluentunder reduced pressure The resi due was purlfled by

hr ot | |
MS IS H PSP Rarcl IRARIRA 030! 1 v/ v) a8 el dent to i el d

NN RDNO B DRSS 7M. 35 TR D e R0kt 7.40 @, 21,

7.35 (40831 cms am;@@(s &Q)IH[) (MQ-Ds:r]SH),'ZHQ\JNR%@EiQJH), 230~ 2.62 (m, 2H),

= 7.63 (s, 1 .20 - 7.33 5H) ,
214 (s 3{29{89 11@) (e 25D (s, SI H), 6.87 (s | H>(,me.5°2 (d,
| H), 6.30 | H), .77 (s, 3H), 2.29
(s 3H) . 5(E>S<arrple 63[6%(‘%?*?}1%kg (s =0

(2-BenA-phdniavoyp ypmidiniddylyH 3-nydthoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
[ 3- met hoxy- 4- (4- net hyl -i mdazpl - 1-y|) - phenyl | -
2 ~

N
> NN

! =
The title compound was prepared in analogous manner as described in example 62 from 2-
benzyl-4,6-dichloro-pyrimidine and 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine.
Obtained as yellow solid in 48 % yield after column chromatography of the crude product on
silica gel using dichloromethane/methanol (98:2 and then 95:5 v/v) as eluent.

MS ISP (m/e): 406.3/408.4 (100/26) [(M+H)"].

"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 10.01 (s, 1H), 7.68 (s, 1H), 7.64 (s, 1H), 7.32 (d,
4H), 7.18 — 7.28 (m, 2H), 7.17 (d, 1H), 7.05 (s, 1H), 6.69 (s, 1H), 4.06 (s, 2H), 3.72 (s, 3H), 2.14
(s, 3H).
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amne H CIl NI\~-N NN\N / a)
4- Chl or 0- 6- (4- chl or o- phenoxx) pyri m di ne 10
W@ 2@9MDhskt or opyri m dine (149 ng, 1 nmol), PCT/EP2009/051613

4-chl orophenol (135 ng, 1.05 mmol), potassium

carbonate (166 ng, 1.2 mmol }83and sodi umiodide (7.5

nmyg, 0.05 mmol) were stirred in acetonitrile (3 nL) at

20 C under an at nmospher e Bxaniplé 66gen for 16 h. The
eaction was poured onto 1. N aqueous sodi um hydroxi de

Methlé]oq {rhlozp- %Hdmsﬂwxvm(wmﬂ @nvwobiayl)a&he@dlwmnl -isonicotinate
diethyl ether. The ogganl c layer was washed with
brine, dried over sodi umNsquate and the sol vent was
15 evapor at ed under d%\d@d ~| Ure. The title
compound (224 ng, 93 % ok ned as a pale- yellow
solid. M5 El (me): 240 ZO(T 55) [ M. "H NWMR
(DI\/BODG 300 MHz): 6 (ppn) = 8.06 ( ] 1H) 7.53 (d,
2H) , 45 (s, 1H) 31 (d, 2 (%‘
The titje @mmlwdmﬁér%s@%edpwwpa@w malgnef ay S%@qﬁidwxwlﬁ b fram methyl-
2,6- dl%%ﬂoggrogggfr‘ﬂé JE 1'(6’4 maPHEMhd 1) a B REtHNS-4-{4-hR S RTRRUAS- 1-y1)-
phenylenoh¢ Grlomg,-q. 3 nohdlp erreprmnonyr)lxtpW was lniated fand6 B+o reflux. Obtained as

a yellayy 5&&%8@%@?} r%g cq ac[ O%(Ha ra@zgﬂgﬁ%l 1@%}? urc]:t on silica gel

using Ht%ﬁfokd}ﬁethﬂ%/ﬂl@t%ﬁcﬁmm XIWhE cluBn@ m crowave oven at 200
h. Obtained as a yellow 25 solid in 18 %

MS IS,H(@V@) 3m243§@2((w@/512) We8TB/1410. 2 ( 100/ 34) [(M-H) +] . ' H

HN]\%%%D%%@%FD@%O f/@f’z)wl)p@ > 48P0 1%, %i{ gﬂﬁ%( 11—‘%) 7.36 (s, 1H),

731 (a ﬁ% Q%z@H)H) lel)@%S \(%)2%3%951251 232%’5 % ’2308829(?835 k% 15(5’ 3.

-81 Exarrple 64 {6- [ 1-(4-C hloro-phenyl)-cycl obutyl]

-2-met hyl -pyrimdin-4-yl }- [ 3- hoxy- 4- (4- et hyl -

i m dazol -1 -yl)-phenyl] - a?ﬁxﬁh’ 1”EIN [/ Q& O N-/NN-ND5
[3-Méthdxy-4~(4-ethatiiidaze1l Lylf-pheiP (P RREDNI4-trifluoromethyl-pyridin-2-yl)-

cvcl obut yl | - 3oxopr opi onat e
amine

The title compound was prepared in analogous manner as described in example 1¢) from 2-
chlor-6-methyl-4-(trifluormethyl)pyridine (59 mg, 0.3 mmol) and 3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenylamine (61 mg, 0.3 mmol). The reaction was heated for 16 h to reflux.
Obtained as a pale-yellow solid (75 mg 69%) after column chromatography of the crude reaction
product on silica gel using dichloromethane/methanol (19:1 v/v) as eluent.

MS ISP (m/e): 363.3 (100) [(M+H)'].

'H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.63 (s, 1H), 7.88 (s, 1H), 7.66 (s, 1H), 7.25 (s, 2H),
7.04 (s, 1H), 6.96 (s, 1H), 6.93 (s, 1H), 3.82 (s, 3H), 2.14 (s, 3H).

Example 68
{2-Chloro-6-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamino]-pyridin-4-yl}-methanol
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Sodi um hydride (1.86 g of a 60 % di spersion in m neral
oil, 46.5 nmmol) was added to a solution of

wa2(4024¢3szhl or ophenyl ) cycl obut yl ] et hanone (4. 1BCTYEP209/051613
nmol ) and of dinmethyl carbonate (8.4 ni, 99.6 mmol)
in of dioxane (20 nL). After84-he reaction mixture had
been refluxed for 4 h, 10 it was chilled in an

ice-water bath and t# se with 1 M aqueous
sodi um hydrogen sul fafe sol (50 mi). The mixture
contai ning now a thi ck feci pI at S then

partitioned between di thyI ether d water. The
or gani ¢ phase was was ed with sat. sodi um hydrogen

The til@ERNAPAING v peépadd 1ﬁ@1ﬂale61ts RidReas &Hsbﬁl%dq}{%kample le) from 2,6-
magnesi um sul fate, and evagor at ed under reduced

dlchlomsegismﬁenetml FeomehB naele pnd-meskoxye-(4-methybymidazol-1-yD)-
/ 0

phony SETTI08 AP DhuOh, i bR 3T 306 REMSHIB 19000 ObFaidd as a pate-
yellow %11415(25 mg( 94 9%) #Heer palugmysbldab@iaphy obyili€e gdl using

... -(4-Chloro %hen yl cvclobutyll-2 nethyl pyrimdin-4-o0l To
dichlogonggshapemefhaiol 4 dtvaniagichhy dr ochl ori de (0.617 g, 6.53

dded

M 1SR bts FRLbangho 43Py s - added pot aseium

utoxi d 54 mmol ) foll owed by nethyl
HNl\BR[(]DMSfOZD; 3@0 M}ﬁpf&mph))c—y%@m,ltlyﬂ),]’/-aé (:sg(d)H) dp@éb(lsaﬂe) 7.25 (s, 2H),

7.03 (4, le),:L@g% (s, tlﬁérﬁ ?(QESL nl:%c? 450 le)h4 e ?ﬁ@aétgp éﬁ 3H)x% it éS 3H).

was cooked diluted with water, made al kaline by the

addi tion of 10 mL of 10 % aqueous sodi um hydroxi de

solution, and then washe®Exawiftlo69i et hyl et her. The
oncent raﬁ

16-- R ahe BT et 32%?[5-%4?&3“@%‘ (SR T3yl phenyll-amine

ether. This ether e --o oMdth brine, dried
over 25 magnesi um ent rat ed under
reduced pressurecfo |ve t e t|t| & C = nd (1.04 g,

75 %9 as a solid foam M 130-140C. P (me): 275

c) 4 ChI or 0- 6- I-(4-ch| or ophenyl
a)zét SRORYIPYFMAEIBE ne 30 To

The tlﬁ [(&lm%%hn(am/a% g%ﬁ?&iy 1]L1)a(ﬁX18 E&gsgg%ﬁd‘]ef %%%%%ﬁ%érdgﬁ%aﬁp% 'I]Oaz} Fdm 4,6-
dichloepsy mhid v (i1de n{g] 0. (]’fh])noii)l’}ﬁidt4|'-lﬂlld’fbhéntbﬂ ¢128agg,redd mxed). Odtained as a
er cqoling to 20 C, WD 2009/ 103652

1.5 h. .
Paley?’@WﬁﬁE%éf‘@%@i%) 82 the reaction mixture was poured
MS Ei |2qglly@§ey(16§@5wr% After the addition of

chl or onet hane xture was neutralized with 32

'H NMR&DM—SD@B)@D MHN Y3 (ppxi) del.66 (3,1t Hyy7.53Tae 2Haye4 5 (sweHe 7.31 (d, 2H).
separated and the organic |ayer was washed with 0.1 N
sodi um hydroxi de solution and with water, dried over

b) [6-('2@@15181?6 Hﬁ@nﬁ%fﬁ& fin- Q% BYARRL - ﬁ%“rﬂéiﬁ&l ﬁfﬁ@%?‘? V)l/) -phenyl]-amine

ssure. IThe residual b nmaterial was DUTITI
The tl‘ddﬂ c(ﬁnmwlgrveqshyemm@nlamﬂag@sl rn:umerlgs described in exarnple le) from 3-

methogy%2¢48r§1$ ¥l-im &Hi a(rgrgmgi £’8%§ S ge%éﬁ cﬁloro 6-(4-chloro-
phenoS?fl)f hﬁ%ﬁhfdﬁl@i@b 'n% O'W’mgl@'l)gﬁh@reaé@ﬂ @5’5 ﬁeme%)m a#¥idrowave oven to 200

°C for61 p. IOl(tdm@ha&)er weljovesnlid)(48 yag, 88 b )ydfier hretriatdgrapyioithti ayude reaction
product n} sﬂLca gn?usmg Mlcﬁlogomer{ﬁaneymethanol (9:1 v/v) as eluent.

MS ISP (m/e): 407.2/409.3 (100/31) [(M+H)"].

'H NMR (DMSO-Ds, 300 MHz): 8 (ppm) = 9.37 (s, 1H), 7.67 (m, 2H), 7.58 (s, 1H), 7.48 (d, 2H),
7.33 (s, 1H), 7.17 (d, 2H), 6.97 (s, 2H), 6.61 (d, 1H), 6.44 (d, 1H), 3.42 (s, 3H), 2.13 (s, 3H).
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10 i m dazol -1-yl -phenyl]-amne The title conpound was
prepared i n anal ogous manner as described in exanple

W@ 200D 103852 - PCT/EP2009/051613
chl oro-6-[1- (4-chl oro- phenyl ) -cycl obutyl ] - 2- met hyl - pyr
i m di ne and 3- met hoxy- 4- (4- rEt-hyl -
i m dazol - 1-yl) - phenyl am ne. Obtai ned as a pal e-yel |l ow
soI idin 81 %yi eld afterExaﬁiplmlo chromat ogr aphy of

e crude product on silic ? Ng

%i%MQSP%’%i‘ﬂWP@t‘HHﬁMOI 1139 PhWXﬂ phenyl-pyriipe-2,6utiamine
ISP (me): 460. 3/462 2 (100/44) [(I\/H-|—|)+] 'H NVR

(DVMSO- D6, 300 MHz) ..-.- = 7.75 (s,
1H), 7.66 (s, 1H), 7 4o (d oH), 7.24
(s, 2H), 6.36 (s, Ns 9 2.78 - 2.99 (m

2H), 2.50 - 262(m “2H) , 214(s 3I—I) 1.79 - 1.99
(m 2H). 20 Exanpl e 65 (2-Benzyl-6-chlo

a) (6-Cllofypyridis2n ¥phdn)yi- armne
A )&3 met hoxy- 4- (4- met h I-|mdazol yI) pheny! J -amn
mi

urgjof pahladiugp(T aqetéms( 3 nag; Ivhempiof) dadaasrpaubid c\;ﬁ@nylphosphmo)
L1-oRGSRRASS P23 RaRR IRARGL AP piF oSt iRt 4lsPURBRIG: 10min a2

°C, anﬁ tlmt duldry tola (dxtoeet df\2,6- dmhlzbazamhhn]: -(210)g; B eSnynat)i aeling@ .51 g; 16.2
| i d n 48 %

mmoll» HP h&&ggﬂﬁgﬁ@%ﬁy@f 4 8r%d)emB’PQdH§f‘8 Hﬂ tﬁgér}eqr Eﬁm urlon mixture was

heated"t%'rgﬁupfo? hkar @H@Fé@@lﬁﬁg%@ﬁ’ﬁ@ﬁ wh9& Aef '?iqjtefeideﬁhdgbﬁe %ltrate was
v/v) as el uent 406. 3/ 408. 4 (100/ 2

conceftfdved-hinder rédﬂcw\/ﬂegmﬁom GlﬁOmMQg;ra,phﬁ of ﬁmﬁ:swl:ueldm glica gel using

heptat&?é_}[]@;l H?:é}a‘r%é& %r?f/\%’ﬂﬁ)]élﬁ'}e?t ia??eéliaéfc' le %ﬁ%}b@}l%ég%éggq ’Sfl ‘Vé})@s’an orange oil.
3.72 3H, 2.14 30

MS 158 (%93)< P %ro%%mgozg /Epzoogl( 8516% - 83 Exanpl e

HNMB (Q@[(}i_yBOO MHz): § (ppm) = 750 7.25 (m, 5H), 7.13 (t, 1H), 6.74 (dd, 2H), 6.58 (s

broad | or o- 6-[ 3- met hoxy- 4- (4- net hyl -i m dazol -1 -yl) - pheny

r0ady dit no] -i soni cotinate ~10 0N~ NO- ~\ | NN C

b) N-[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-N'-phenyl-pyridine-2.6-diamine

A mixture of palladium(II)acetate (4 mg; 0.02 mmol) and (2-biphenyl) dicyclohexylphosphine
(14 mg; 0.04 mmol) in dioxane (5 mL) was stirred under argon for 10 min at 20°C. (6-Chloro-
pyridin-2-yl)-phenyl-amine (100 mg; 0.5 mmol), 3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenylamine (99 mg; 0.5 mmol), and potassium carbonate (1.35 g; 10 mmol) were added and the
mixture was refluxed under argon for 3 h. After quenching the reaction by addition of water, the
mixture was extracted with ethyl acetate. The organic phase was dried over sodium sulfate,
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel using dichloromethane/0-20% methanol as eluent to give the title
compound (42 mg , 23 %) as a light yellow solid.
MS ISP (m/e): 372.2 (100) [(M+H)'].
NMR (DMSO-Dg, 300 MHz): & (ppm) = 9.06 (br s, 1H), 8.85 (br s, 1H), 7.65 (d, 1H), 7.55 (d,
2H), 7.47 (d, 1H), 7.41 (t, 1H), 7.23 (t, 3H), 7.14 (d, 1H), 7.02 (s, 1H), 6.87 (t, 1H), 6.27 (dd,
2H), 3.56 (s, 3H), 2.14 (s, 3H).
Example 71
(5-Benzyl-4H-[1,2,4]triazol-3-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-amine
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The title conpound was prepared in anal ogous nmanner as
described in exanple 1 e) fromnethyl- 5

WQ2@9dd3s82 or oi soni cotinate (64 ng, 0.3 nmol) aPdI/EP2009/051613
3- met hoxy-4- (4- et hyl -i m dazol - 1-yl ) - phenyl am ne (61
ng, 0.3 mmol). The reaction-4fi-xture was heated for 16
h to reflux. Obtained as a yellow solid (40 ng, 36 %
after columm chromat ography of the crude product on
silica gel using dicRh e/ met hanol (19:1 v/v)
as el uent. NB ISP (me) 3. 100/42)
[ (MrH) +]. 10 ' H NVRZ( D6, 36 6 (ppn) = 9.94
(s, 1H), 7.69 (s, 1W 7.64 (s, 1H) .36 (s, 1H
7.31 (d, 1H), 7.28 {d, 1H), 7.16 (s 1FD 7.06 (s,

a)l-(4é§&m&3¥' 91@0 (-Elmeet’lll_giv-liielslgl)-(4§r’net?1l_?-1H-21h1]1'(?azglsé’ 3H.
A soh{tt%nl\&'t}t}ﬁé't}ioér ﬁ‘h-rﬁ?éﬂ'i‘;)ﬂmﬁdﬂzgﬁ?%b &eﬁ&ﬂlmﬁl}f@()@ﬁk ]:n§ 1 mmol) and of

trifluoronethyl-pyridin-2-yl am ne
11 -thm®rbmyl 21 H)-pyridime (263 ing, bcbnn'pn@lmm dieklopmegsharsd 19 L) was strred

ot 20 Fo RSO RaRY AF il ARG JBE Py S RGPy B roguced

pressud® Y, o itdl votufRt @ X bidcted th@ihlﬂMh 'chrornato graphy on sﬂlca gel using
I m dazol - 1-yl ) - phenyl am ne

nmol ) .
dichlorpethansrimei@anc ¢4t a/" ep elllén‘]'fot}’éﬁng &fel tuL@ compgeg E?é@ 1ag 94 %) as a
] I I PNy 69% after colum

ydk“yﬁﬂgﬁﬁﬁﬁéggﬁﬁaOhgu%éegcrude reacti on product on silica
MS ISPainy/eis 2a@ 3 di @) [MeHgT hane/ met hanol (19: 1 v/v) as

nt e): 363.3 (100 [[i) H%
' NATRWEBC b6 30808 TS P1) BN ED: 631 (&, LEDI.01 766 (s SED. 3.86 G

6 (s, 1H), 7.25 (s, 2H), 7.04(s 1H), 6.96

3H)’2@(Siﬁi‘f 6.93 (s, 1H), 3.82 (s, 3H), 2.14 (s, 3H).
Exanpl e 68 30
{2 Chloro 6- [ 3- net hoxy- 4- (4- nethyl-|n1dazol 1-yl)-phen
Micthe 4rnsthyl-vmidazell - yhs-phenyHrthigg e4009/ 103652
¢ 1T ERRIRL OO i Cth i gl e 49 T vas
dlssoldﬁislnrtettﬂéld'drdﬁimnélrﬁln&)l AJ 0fC¢ ond2 sBrring ammonia gas was bubbled through

hl 53 , .0.3 | o
the soglt i O %I( ﬁ(,‘sﬂ)l?qtﬁj’ Ps_r{)%n%}?t} wagﬁg‘ﬁ%}i‘ 32%8 n(é f%r6lf h. The
solverlf®vas Qva?po'im@dl ﬁnde??@du%@@ﬁrtebs%?e WRSthb eRtRE Walstidbd WithQicthyl ether for

reflux. Qbtained as a
30 min. The solid was filtered off and rled to yield the title compound (170 mg, 70 %) as a

pale-yellow solid.

MS ISP (m/e): 263.3 (100) [(M+H)'].

"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 9.84 (s, 1H), 7.90 — 7.20 (br s, 2H), 7.71 (s, 1H),
7.46 (s, 1H), 7.28 (d, 1H), 7.07 (s, 1H), 7.03 (d, 1H), 3.79 (s, 3H), 2.15 (s, 3H).

¢) (5-Benzyl-4H-[1.2.4]triazol-3-y1)-[ 3-methoxy-4-(4-methyl-imidazol-1-y])-phenyl]-amine

A solution of [3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-thiourea (400 mg, 1.52 mmol) in
acetone (25 ml) was treated with iodomethane (0.14 ml, 2.29 mmol) and stirred at 20 °C for 16 h.
The reaction mixture was concentrated and the crude S-methyl-isothiourea redissolved in ethanol
(25 ml). Phenylacetic acid hydrazide (252 mg, 1.52 mmol) was added and the mixture was
refluxed for 16 h under argon. After cooling to 20 °C, 2 N sodium hydroxide solution (5ml) was

added and the mixture was refluxed for 2 h. After cooling to 20 °C, the mixture was brought to
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5 vyellowsolid (25 ng, 24 % after colum
chr omat ography on silica gel using
waelc@bliageenet hane/ met hanol (9:1 v/v) as el uent . POBEPSB/051613
(me): 345.2/347.1 (100/39) [(MtH)+]. 'H NVR ( DMSO D6,
300 MHz): 6 (ppm) = 9.57 (s;87tH), 7.66 (s, 1H), 7.64
(s, 1H), 7.25 (s, 2H), 7.03 (s, 1H), 6.83 (s, 1H),
pH 7 l@ Jaﬁef(lBaddltkd)n of51 N&q(léous hifirocKlofAid adid ,an@ hen c3tr88ed Siith ethyl acetate.
10 Exanmpl e 69 [6-(4-Chlo
The orrg@nﬁ W@ﬁ%?x‘%s ciﬂ,eldlodfphsoziuvp Pulfate and evaporation under reduced pressure to

afford[oags'ﬁa—% %QTXOCIIAG {Vﬂl/CHF’&a?)ﬁtltuW ﬁ'gcg%th}l' Ather ® I?lir)}/i:ﬂltratﬁm F8ded the title
comp@mGH{ll 46 me627 %)@k grayshphbdoxx) pyri m dine 15 The title
[ I d I bed
M8 155G b S TRMY 4: 6. i chi or pyr i m din (149 mg. 1.0
4 1 : : [
HNMﬁQbM@)‘%@ 36dWMH @{b%gl)( 2%325 % s, Bﬂ%ﬁ@s& ékﬁ?ﬁ?%??qm 7.50 (s,

as a yel l ow’ so
1H), 72400~ 1/224121, SHQ IO @>) 2I[I)y|6]97 (5,HENIVRO0 DvVBE) D6 74 B)OHMZ) 3 (s, 3H).
6 (ppm = 8.66 (s, 1H), 7.53 (d, 2H), 7.45 (s, 1H),
7.31 (d, 2H. 20 b) [6-
4- Chl or o- phenoxy) pyri di @Xgn;ﬂl‘l 79 3- met hoxy- 4- ( 4- net hyl
-im dazol -1-yl -phenyl]-amne The title conpound was
[5-(4-Ghlsyarbed zy )r4HaH), b dlsriazotdnyip]3-asetheged-(haokthyl-iexkdagsild -y))-

h r]rﬁ% from 3-

PhEnIEIMYI - 4- (4- met hyl - i ni dazol- 1-yl) - phenyl ani ne (61 ny,
0.3 mml) and 4-chl orjo- 6- (4-chl oro-
phenoxy) - pyri m di ne ©Q0_«xy,N mol ). The reaction
was heat ed mamcrgmgve 00 25 C for 1 h.
(bt ai ned as a yell | P -o (48\|<rg
chromat ogr aphy of }y crude reacti roduct on

d

silica gel using hl or onet hane/ nethanol (9:1 v/v) as
eluent. M5 ISP (nf'e): 407.2/409.3 (100/% 1) [ (M+H) +].

The tltlé'lc Lﬁl@!ﬁ@ areotplg aMﬂé tcﬁe){aﬂg@ 7Fc) %ﬁ)@t?ng(v%th %ﬁ)nethoxy-4 -(4-
methyl- mglldaior?ﬂ_l'fyl()-@helgﬂb thl@lr’gv( 1(5§ m@ )57 I@IIB!D afhd (4-;phy)ro-ghemzl) -acetic acid

200 3652
nydragifle 4B d) iy, OFlindg e srEvaph hpid Bomd Hota)des
chron{a%gl‘@h?@lfﬂre”crﬁ&e ¥edtionl pro dﬁcd a# eminol mM Hlfre@ @ﬂi@y b1 (Merck HPTLC

6) I-pg/rldlne26d|amne I
Silica Gel 60 NHZF254S) using ethyl acetate as eluent.
MS ISN (m/e): 393.3 (100) [(M-H)].
"H NMR (DMSO-Ds, 300 MHz): & (ppm) = 13.2 (very br s, 1H), 9.50 (br s, 1H), 7.59 (s, 1H),
7.50 (s, 1H), 7.40 — 7.30 (qa, 4H), 7.20 — 7.10 (m, 2H), 6.97 (s, 1H), 3.99 (s, 2H), 3.73 (s, 3H),

2.13 (s, 3H).

Example 73
[5-(4-Fluoro-benzyl)-4H-[1,2,4]|triazol-3-yl]-[ 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenyl|-
amine

I
Y %Q

N//\N
>;’ F

The title compound was prepared in analogy to example 71c) starting with [3-methoxy-4-(4-
methyl-imidazol-1-yl)-phenyl]-thiourea (200 mg, 0.76 mmol) and (4-fluoro-phenyl)-acetic acid
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~-] a) (6-Chloro-pyridin-2-y -phenyl-amne 5 A m xture
of palladiun(ll)acetate (303 ng; 1.35 mmol) and
WO 2®9/203852 bi s( di phenyl phosphi no)- 1, 1' - bi napht PgI/EPB4R051613

ng; 1.35 mmol) in toluene (10 nL) was stirred under

argon for 10 min at 20 C, &i¥d then added to a m xture

of 2,6-dichloroaniline (2.0 g; 13.5 mmol), aniline
hydrazide 614 1 gng, V67Emmisio Dbtaimdchs poiredst sonidgar begnats). (37. 4 9,

toluene. The raction m xture was

]MS1334§V6637%3KH¥D&QWf5?]16 h. The resulting suspension

'H NMRID i@gféééd 5&?%@%@‘1 I:P? %gh?g?%%’@f'slﬁ{) 7.59 (s, 1H), 7.49 (s,

1H), MUQHBOQ@[ aghy?. 2 - 7he (ﬁﬁSH@,Lﬁe%)(m $H), 4000 (©@IHWSI74ds, 3H), 2.13 (s,
hept ane/ et hyl acetate (4:1 v/v) as eluent gave the

3H). title conpound (1.5 g, 54 %9 as an orange oil. M ISP
(me): 205.1 (100)/ 207 MrH) +] . " H NWVR
(CDC13, 300 MHz): 6 h,&?@%g 7.25 (m 5H), 7.13

[5-(4-Ftuordipghenyd)-4 8- [1d2:j4]tﬁh&ql-36yl$v$3-(n$ethme4i-(ﬂ4-lﬂdthyl-iirﬁdhxaol-l-yl)-

h@ Met hoxy- 4- (4- et hyl -i m dazol - 1-yl

ph““5E A hN - phenyl - pyri di ne-2, 6-di amine A mi xture of
pal | adi un(Il)acetate (4 nmgy; 0.02 nmmmol) and
(2- bi phenyl) dlcyclohéfgtﬁh hlng;:élé ng; 0.04 mol)
in dioxane (5 nL) was g rgﬁf rgon for 10 mn
at 20C. (6-Chloro- n yRidin-2- yI) phenyl - am ne (100 ny;
0.5 mmol ), 3-nmethoxy=4- (4-nethyl-i m dazol-1-yl) 20
phenyl am ne (99 ng;" 0.5 mmol ), and potassi um car bonat e

The tlﬂé?&ﬁp@Jnd]\)Qasrﬁ?@a}ed/\lﬁraﬁal@gﬁ &de@ﬂgﬂé hR) s{ﬂ%{gtkfz@h E‘ﬁﬁlethoxy-4 (4-

After quenching t

| uxed under argon
methyg- eratﬂtamirﬂ -pY-pheieilt- timprger (2a8treg. 0. S{Sm‘.jmoﬁ] agd l{}r]‘éuqmg)enzhydramde (162
mg, 0? &g%talnggaseg B%VY sq%esto"f‘ﬁ%zu QJ ani ¢ phase was

ver sodium's congentr it ed under reduced

]MSI&H@&SNBGSlfhﬂ»qnudﬁ)qroduct was purified by colum
chromat o ra&gz on silica ge

'H NMIR¢RMS M SO SEhST (56 HELEA6 (bbs.gFUES Dhé, 2H), 7.63 (5

2H), 13¢ 92%%59{@3“{%%422@505% 1(%)9? &%&;Ha A RSAY

(DVMSO- D6, 300 Mz): 6 (ppn) 9.06 (br s, 1H), 8.85
(br s, 1H), 7.65 (d, 1H) 55 gd 2H), 7.47 (d, |
H, 7.41 (t, | H, 7.23 F’Eam 7.14 (d, | H, 7.02

y e
[3 Meg_ﬁ(ile 4% gﬁ’ née%lﬁ 1?1}gaaEz)?g%p"ﬂ?l)epgﬁﬂ%(ﬁgretho%%GHnétl%ﬁ Iéﬁ‘lmlﬁm -2-yl)
aming ri azol - 3-yl ) -
[ 3- met hoxy- 4- (4-nmet hyl -i m dazol -1 -yl )-phenyl] -am ne
WO 2009/ 103652 PCT/ EP2009/ 051613 -86 O NY N NON N N\

Ssiva
NZN N A

A mixture of (4-chloro-6-methyl-pyrimidin-2-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine (99 mg, 0.3 mmol) and sodium methoxide (25 mg, 0.45 mmol) in methanol (3 mL)
was heated for 30 min to 160°C in a microwave oven. The reaction mixture was concentrated
under reduced pressure and the residue was partitioned between ethyl acetate and water. The
aqueous layer was extracted twice with ethyl acetate. The combined organic layers were washed
with brine, dried over sodium sulfate and evaporated under reduced pressure. The residue was

purified by reversed preparative HPLC using acetonitril/water (0.1 % formic acid) to yield the
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~ J a) | -(4-1sothiocyanato-2-nethoxy-phenyl
-4-methyl -1 Him dazole A solution of
W@200011088%3/ - 4- (4- net hyl -i m dazol - 1-yl ) - phenyl anPGBEEPRD0B051613
ng, 1 mmol) and of 1,1'-thiocarbonyldi-2(lH)-pyridone
(263 ng, 1.1 nmmo 1) in dicht®onet hane (10 nl) was
stirred 5 at 20 Cfor 16 h to yield an orange
title c@@palind @B a yTEh@WSSOhdJ 3 ()Orﬁg V&H%)C MB:ESH Q’nﬂb)‘s d26l BCQQB(I)O)T[@‘(ZIHEEQ 'HNMR
essure to 1/ it

ol u
<CDth$W%r€amwon7 80 {5 SHgets iy T3 @RS 710 G 02 @, 1)
t | 5 / | d
687 (ih, PP EERTET ’?323%@@%%&@%?5% e

whi ch SO|IdIerd on standing. MS ISP (me): 246.3

(100) [(MrH)+]. 10 'H NMR (CDC13, 300 MHz): 6 (ppnm) =
7.67 (s, 1H), 7.21 (d, 1Mxamplei6. 6 86 (m 3H), 3.86

MJSOP%%?E% r)?e_ ﬁ?’zgﬁn%ltdﬁﬁ%_ylm“s dglgtﬁoxpf-4 4 me %yl—nﬂldazﬂ 1-yl)-phenyl]-

amine t hi our ea
1- (4-1sot hi ocyanat o- 2- net hoxy_| phenyl)-4-methyl -1 Himd
azol e (227 ng, 0.93 | L was 15y di gsol ved in
tetrahydrofuran (2.3 nL \qfu‘nder tirring anmoni a
gas was bubbl ed t hget e sb ion for 5mn. A
solid precipitat ed.é_Tﬁe suspensipn was stirred at 20C
for 16 h. The solXent was evaporated under reduced
pressure and the residue was stirred with diethyl

Sodlu@t(ﬂu@ mg, §r45 B@ohivras diselved un@r\hagnfgl dndestierengofridenamiatmosphere of

nltrogﬁn nel(sj?}; 9 a\,él\%?éldlintg%é‘%l ﬁ:-glgﬁl(() mpgsl %(g]ggr%) %@oxyA-@l-methyl-
1m1daic(l—|\1’|1'j71|) llenyl]lrhrhlﬂ@ (YPMBD. %nm&@@va&/la'aded ﬁld(tﬂ@ﬂ)s ens‘ibn&ﬁas heated to

(s 7.90 - 7.20 (br s, 2H), 7.71 (s, 1 46
reflux (oger 111 t The sV was ﬁyapoyatgc'yul(lq;er radyped preggyrg @pd tj_lﬂyemdue was taken

up in \%%tggat{dse)ﬁtl%gg_g IC% %\/Aﬁ diet gp eithe%) Tliezf%nbm?%or)%f}m& la(yirs w?rﬁ washed
with brine,dribd2ekr dodylm smfmmﬁliefe&lmtﬂ&w%rﬁteé @hdiriroducod pressure to dryness.
The r%%@ge “??3 Pfisbbyron %.Cﬁﬂfdrg?]éggr% Qs s 5'03 e idblragethane
e
prepalande HHéCarsurgsacSonEtlhyhter @bt M umesaciddo yebl theditle rompound as an

o w3l peald asshTamef ns e OHEREL o REaCpTi: 300

MHz)1§dﬂbnlxbn£i¢f73%§ qep; 7.64 gs?ﬁ)Hﬁagisé (a%m? 261 & 18),N.x0di vl), 6.87 (s, 1H),

oxi de sol ution 0 ddded and’the m xture
6.06 (wdﬁ)r 286 (sepd 1H)S3.86 fs 31,2633 codH), A Ot(s, 3D), C38t(hesH), 1.36 (s, 3H).
m xture was brought to WD 2009/ 103652
PCT/ EP2009/ 051613 -87 pH 7 by careful addition of 1 N
aqueous hydrochloric aci gxagghié en extracted with
ethyl acetate. The organic phase was dried over
[4-(2-Mthanyrethpfiat e mathy oy aimidin-2ofl- [Faoethoxgetitleme iy dmidazol-1-y1)-
hentﬁ afford a sticky semsolid which was triturared in
p y& %llnfﬂﬁ ether (3 nL). Filtration yielded the title

H
N N @)
T
NP N N=

Sodium (10 mg, 0.45 mmol) was dissolved under an atmosphere of nitrogen in 2-
methoxyethanol (0.95 mL). (4-Chloro-6-methyl-pyrimidin-2-yl)-[3-methoxy-4-(4-methyl-

imidazol-1-yl)-phenyl]-amine (99 mg, 0.3 mmol) was added and the suspension was heated to



10

15

20

25

compound (146 ngy, 27 % as greyish solid. 5 M5 ISP
(me): 361.5 (100) [(M:rH)+]. 'H NMR (DMSO D6, 300
WORWYA0BSY ppm) = 13.5 (br s, 1H), 9.31 (br s, BEYEPDOHE1613
(s, 1H), 7.50 (s, 1H), 7.40 - 7.20 (m 5H), 7.12 (qa,
2H), 6.97 (s, 1H), 4.00 (s,-®H), 3.74 (s, 3H), 2.13
(s, 3H. Exanple 72 10
100°d for ¢ oGl DhosddIenz Way e#dﬂo[ralecﬂurﬁﬂet rddaeal prassytd m{d&héﬁ‘ﬁsiﬁi@% was taken

y-4-(4-net hyl -i m dazol -1 - henyl ]-amne ON N
up in WtRF arrd@X@ac AEWICE Y1 @ﬁhﬁ%@?ﬁ ﬁa%cqw Riped eganip layisk ‘6%}? washed
with b'fﬁe ed? VEr Jots m?ﬁl?{t% 'fﬁ%enyﬁa JV%&%H %ﬁ% r‘%g&u‘}:ed pres%u%re to dryness.

-imdazo our ea
The remdmb )waa pdrifidd ohtanonphenydtygraplet orcsibed gkl udibg id}(dhlammd‘élane /

methafyy <?33‘%gv>aqste£+enm?aﬁlgt D SR R Sr e @ﬁ@l%ﬁ%) MS
HP
st RSP RN (ORGSR 1 6

1H), MS (dSNH{,M.E) (s, BIB.7I3((EOT), K(W(H)IH) 6. 18|($>IN’H)(‘DWB®®@H) 3.86 (s,

3H), ﬁ%oﬁd%ia 3?‘25,(@%3); 33%35%@6 % ﬁ; 7. 40 ) ?.Osébiqij
4 7.20 - 7.10 (m 2H), 6.97 (s 1H), 3.99 (s, 2H),

3.73 (s, 3H), 2.13 (s, 3H). Exanple 73
[ 5- (4- Fl uor o- benzyl) - 4I—|-[Eli,am[¥l9t78iazol 3-yl]-[3-nethox

- R I Y e SRRy Ty -midasol

1-yl)- ﬁl@e;@]{]admilﬁ 71c) starting with [3-nethoxy-4-(4-
nmet hyl -i m dazol -1 -yl ) - phenyl] thiourea (200 ng, 0.76

mmol ) and (4-fl uorgpphe ac t| c acid WO 2009/ 103652
PCT/ EP2009/ 051613 ~ - .. ra /O. 76 mol ).

Obt ai ned as a gRey™Mg |d M5 | SP
(me): 379.3 (1)39=/[(I\/H-H)+] I\/R(DI\/ISOD6 300
MHz): 6 (ppn) 13.1 (br s, 1H) 9.32 (br s, 1H), 7.59

Sodlurgns(’lo m@ 0. 45 f) was dissolved under an atmosphere of nitrogen in 2-
dimethylaminoethanol (0.92 mL). (4-Chloro-6-methyl-pyrimidin-2-yl)-[3-methoxy-4-(4-methyl-
imidazol-1-yl)-phenyl]-amine (99 mg, 0.3 mmol) was added and the suspension was heated to
100°C for 2 hours. The solvent was evaporated under reduced pressure and the residue was taken
up in water and extracted twice with diethyl ether. The combined organic layers were washed
with brine, dried over sodium sulfate, filtered and evaporated under reduced pressure to dryness.
The residue was purified by column chromatography on silica gel using dichloromethane /
methanol / saturated aqueous ammonia solution (19:1:0.2 v/v/v) as eluent to yield the title
compound as a brown viscous oil (37 mg, 33%). MS ISP (m/e): 383.2 (100) [(M+H)]. '"H NMR
(CDCls, 300 MHz): 6 (ppm) = 7.74 (s, 1H), 7.62 (s, 1H), 7.15 (d, 1H), 7.07 (s, 1H), 7.05 (d, 1H),
6.87 (s, 1H), 6.16 (s, 1H), 4.45 (t, 2H), 3.86 (s, 3H), 2.71 (t, 2H), 2.36 (s, 3H), 2.34 (s, 6H), 2.30
(s, 3H).

Example 79
[3-Methoxy-4-(4-methyl-imidazol-1-yl)-phenyl]-[4-methyl-6-(tetrahydro-pyran-4-yloxy)-

pyrimidin-2-yl]-amine
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1H, 7.40 - 7.30 (m 2H), 7.20 - 7.10 (m 3H), 6.98

(s, 1H), 4.00 (s, 2H), 3.74 (s, 3H), 2.13 (s, 5 3H).
WE@3®574 [ 5- (4- Fl uor o- phenyl )-4H [1,2,4] PCT/EP2009/051613

triazol-3-yl] - [3-nethoxy-4-(4-nethyl-imdazol-I-yl)-

phenyl]-amne ONNF | f 9l-/ a'X/j N ,NN 10

The title conpound was prepared in analogy to exanple

71c) starting with [ -met ho 4 (4-

msthyl-lmdazol-l-y1’ 50 ng, 0.95
mol ) and 4-fl uor raZ| 16%@, 0.95 mmol ).
Cbt ai ned as a br hSO|Id(4 ng, 1 . M5 | SP
(rrie) 365 1 (10 [ (M+H) +] . 'HNI\/R(DI\/ISODG 300

= 13.85 (b s, 1H) 56 (br s,
Sodlulgl (@ n(g, 0. 4§|.q’1mo]j Ve dissolveq gnchqq)stn‘rmggmdheaytnglpgnc  hours) under

an atné%}l?er%?f nl‘?‘rio égr’;%u tetZah%rc‘-ﬁH-MnA-%l %9; ﬁ]L) .%FQChlgrolé-n{eﬁyl-

pyrim{d3s- Bfeﬂ)ﬂlpbémemoéﬁr(atrh@/thyh—lmld&bd}ll -yl)-phenyhemyit {99 mg, 0.3 mmol) was

th 6- met hyl di H N,Y N
added@ng ;hréesuﬁlge;(q)slﬂn vgag hﬁ\%l/tﬁii ;&y L(Ip(gl Cdpr 2 %ours The srglxpe%t was evaporated under

reducefqd;‘/‘;frgﬁhfér é?ld@hé%%ﬂﬁ& WY 'Edlégh qio M Gadéh hid g’xtf%’ée'&Q%Yce‘{mﬁflgh%grl ether.

-1 mdazol -1-yl)- pheny am ne
The cambinsddigamcistchowedevasB& wih bﬁnd,ﬁirmfmlvw sodlume‘slﬂﬁamglﬁlt(e&d and
30 mn 160C in a m.cr

evapo sk na O P RS NG TG s Py age B Adhepsed preparative

HPLCM QHHCRES MBI AFFHICE (RN, thid R5d)dY %16‘1@&16 Rk tcbhipB R Fas a white solid (13
bet ween et hyl acetate and water. The 25 aqueous | ayer

mg, 113 M% ISR Gkt 39626 00) KM-dDhY | Ha®dRA(BICI3 903 dHb): @E(me) 7.65 (s,

LR RN 2 VRl e R LT LS N AR RIS

1H), 3198k, &%1)d8186 @S H) P162 {rh 0)b2 36y eIped 3P ERE) . ON@m"ﬁl})Cl 84 (m,
usi ng acetonitril/water 1 %formc acid) to yie
2H). t he WD 2009/ 103652 PCT/ EP2009/ 051613 -89

Example 80
(4-Cyclopentyloxy-6-methyl-pyrimidin-2-yl)-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

SO0

a) 2-Chloro-4-cyclopentyloxy-6-methyl-pyrimidine and 4-chloro-2-cyclopentyloxy-6-methyl-

phenyl]-amine

pyrimidine

To a solution of cycpopentanol (86 mg, 1.0 mmol) in tetrahydrofurane (6 mL) was added at
under an atmosphere of nitrogen potassium tert.-butylate (126 mg, 1.1 mmol). 2,4-Dichloro-6-
methylpyrimidine (166 mg, 1.0 mmol) was added to this solution and the reaction was stirred at
for 3 hours. The solvent was evaporated under reduced pressure and the residue was taken up in
water and extracted twice with diethyl ether. The combined organic layers were washed with
brine, dried over sodium sulfate, filtered and evaporated under reduced pressure to dryness. The
residue was purified by column chromatography on silica gel using heptane / ethyl acetate (9:1
v/v) as eluent to yield the title compound as a colorless oil as a 1:1 mixture of regioisomers (116

mg, 55%). MS ISP (m/e): 213.1/215.5 (14/3) [(M+H)'],145.0/147.0 (100/41) [(M-
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title conpound as a yellow solid (30 ng, 31%. MS ISP
(me): 326.2 (100) [(MrH)+]. "H NMR (CDC13, 300 MHz):
wW@2q0ppodes2= 7.80 (s, 1H), 7.62 (s, 1H), 7.15 (dpCI/ER2009/051613
7.11 (s, 1H), 7.02 (d, 1H), 6.87 (s, 1H), 6.12 (s,
1H), 3.97 (s, 3H), 3.86 (s,-BH), 2.35 (s, 3H, 2.30
(s, 3H. 5 Exanple 76
cyclofcftchs Oy PO oMy MR ((HD@M'S(]WMH%D(B@pﬁr)yHGSI (s, lHi 6.42 (s, 1H), 5.45 (m,
[ 3- met hoxy- 4- (4- net hyl -i m dazol -1-yl)-phenyl] - am ne
2H), 242 G&YNJDZ 40/(s, Dy 158N 3.04.(mN 6¥)Sodi um (10 my, 0.45
mmol ) was di ssol ved under heating and stirring under
an atnosphere of 10 nitrogen in isopropanol (1 mlL).
b) (4-C+cl&un6y1Ox 66t | pyPivitidifi iy -] 2-riyd thoy34-(re bdeehsy-ididado IMEY1)-
hyl -. i m dazol -1 -yl)-phenyl]-amne (99 ng, 0.3 mmuol)
pheny{leamiggded and the suspension was heated to reflux
t
Pallad e T S o AR SRR A B PR BT 1 me. 0.0
mmol)awbneahsseblzed\m diexact(B.6dink) myd stetddefor 100 hmwcsrdm Sedium tert.-butylate

(59 e et YR BNy ¢ n A AUt o B0 B (41 oD and

1:1 m&ﬁﬁ@ 889 Rhlofo drayefé‘,%émy@y.%hﬁeﬂh?ﬁpmld\ﬁ?éanw b 2% -BYclopentyloxy-
col utm chr omat 6gr aphy on silica gel using

6- methiylfmlrmndmet(%mg, 0.44 mendiamete {dted mnd./lhfc)remoam@heatedrweZOOC’C for
raction. contai ni ng..t he product was
30 ml?%?/se‘Psae‘mep‘Y%YBa?rV &t g(}}? Plb&‘f LS %Vép%@é dﬁd?rr‘ieﬁ‘/l?ﬁétpé?ssure and the
residu€ Qad tHech @p M Gaf€lafld cttacyddaivibetwigh &th | Rc@TIAY B6mBHc@Brganic
off-white solid (25 ng, 24% . MS | (me): 354.2
layers (wap yvapheswHjprine, #rlwe(r @g}@gggl sulfa(g, ﬁm;]ggl an(t;e‘(apgfﬁ}ed:under reduced

pressu? ﬁc’irgff;e?SB.sTl‘F)&:emﬁ Ei_i%fls(%u édfd?%r: coI rfh? ?I(rgala gg%ﬂh%r So:n%i‘l}gl)gl’sgbl using

methyfendéhl¢Sé&pt methidlol (B2: 86/ ) Sis cBikt, to 23 tHeSitledmpodndBhs 4 ®hite solid
3)2 1.38}%}5 3|j|) 1.36 &&SI—D.I Exampl e 77 ' B
(56 mg. 700, MY xG/ex BBy X 1ED AV Toyt NMRI(GDELy3§0 MHz): 8 (ppm) =

170 G0y LTI AT, PRI v

(m, 114, 361 (v,8H)UDAB (s, 3R) 2. B® & BH, €. 18 — DIOD(BQY6H),i N6~ 1.68 (m, 2H).
met hoxyet hano1(0. 95 niL).
(4-Chl oro-6-net hyl - pyrim din-2-yl)-[ 3-nmet hoxy- 4- (4- net
hyl - im dazol -1-yl)- phenyﬁx]an@pgp (99 ng, 0.3 mmol)
was added and the suspension was heated to
[4-(4-Fluoro-phenoxy)-6-methyl-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-

phenyl]-amine

) R _N__O
SORGA G
N>//:’N N F

a) 2-Chloro-4-(4-fluoro-phenoxy)-6-methyl-pyrimidine

4-Fluorophenol (103 mg, 0.92 mmol) and potassium-tert-butylate (113 mg, 1.0 mmol) were
dissolved in 7 mL of tetrahydrofurane. 2,4-dichloro-6-methylpyrimidine (150 mg, 0.92 mmol)
was added and the mixture stirred at 20°C overnight. Water was added and the mixture extracted
with diethyl ether. Chromatography of the crude reaction product on silica gel using a heptane /
ethyl acetate as an eluent gave the title compound (150 mg, 68 %) as a slightly yellow solid. 'H
NMR (CDCls, 300 MHz): & (ppm) = 7.50-7.40 (m, 2H), 7.28 (1, 1H), 7.14 (d, 2H), 6.57 (s, 1H),
2.47 (s, 3H).
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WD 2009/ 103652 PCT/ EP2009/ 051613 -90 100C for 2
hours. The sol vent was evaporat ed under reduced
WQe@s303682 and the residue was taken up in watRCT/BEP2H09/051613

extracted twce with diethyl ether. The conbi ned
organic layers were washed -%i-th brine, dried over
sodiumsul fate, filtered and evaporated under reduced

b) [4-@E8ser ghehoxdF o/ et -pyrTinglif-@ i1 B mistH x pur (4t ettty bimidazol-1-y1)-
col utm chromat ography on silica gel using

hen romet hane / 5 nethanol (19:1 v/v) as eluent to

Pallad}ﬂ7r§ Llé‘etéwgﬁ hg:,b ? Wg Hﬁkgz g&ﬁco%gféyé[y% }é_@i Iixcﬁbﬁ)ﬁén'\;{g/gzz mg, 0.06

mmo IX QEI@IBSSO B0 iVHZ)mL 6f dppa)e and?Stlﬁéd @20 °CHinder7arg@n fos,10 rhinutes.

Sodlulanstert {)upﬁatg gS 711g1g;&59 ) Sv&s efid@ llo‘élpg b§g rg%th{%y ?@q}ethyl-
imidaz1-A3y1{- gﬁleny%hpune ’(38()41§g,( 639 ol) 2aB2 chBro-3-Audro3Phdn®xy)-6-methyl-
3H).” 10 EXanple 78

pyrimjdine( (21 Hinmge OBl ramb N ollet teondting Buxtetehyas hppiedm thermi@rqque oven for

20 mul;%srﬁ /Z:Q@Ng QIC% trl]lylnq\nlwg% .'%lj(?dlzeg 88911@1){}1 %nger Rl t%r ggftn andHhe

resultifEBb lutiv@purali S} sHembidd ﬁl{'phﬁﬁn@ﬂﬂé@@@lhf&[@ é@lﬁyl%bétﬁt@gﬁla sbRent. The
2 15 di met hyl am noet han

title cqmpaemidoyas-igilated Ays yolow mltsh((ﬁo mgy By )"{oza MetSobay/en 40a.3 (£0)

oL R PR R R S . 1

7.05 (ROUHS-7.0h&l, $Hb\6€911t(d\;%631}®v6180f(§t1%9 endey, IlBBIeRH, lH) 2.40 (s, 3H),
pressure and the residue was taken up in water an
228 (&dtPacted twice with diethyl ether. The combi ned
organic | ayers were washgg 3.}?4 id&p brine, dried over
sodium sul fate, filtered and evaporated under reduced
[4-(4- ]:nre&umqualtenoxiy)y@amthylﬂiyriihmlm-ésrlﬂLBenmﬂmxgbw-(éf-m:edl}bymldazol-1-yl)-
col utm chr omat ogr aphy on_si | usi ng
di chl oronet hane /  net h@®§ Pyh'agﬁgﬁr at ed aqueous
ammoni a solution (19:1:0. 2 viv/iv) as eluent to yield
the title conpound s a ovyn i scous oil (37 ng,
33%. MS ISP (ne): i@’( 00 H)+] "H NMVR
(CDC13, 300 MHz): =N¥Z74 H, 7.62 (s, 1
H, 7.15 (d, 1 H, 07 (s, 1'H), (d, 1 H, 6.87
(s, 1H), 6.16 (s, I—I), 4.45 (t, 2H), 3.86 (s, 3H),

) 4-(‘%}_'6)}&B&tf%glp1%%¥%xs{%2-%ﬁlogoc'-6-1§é7c'hvl-t?vr§ﬁ]idfn%' 6H), 2.30 25 (s,
Preparfed-ilVetidiensytodex behp el by Ifroiniit-d-azollptbny] gndihedjoh]ore-6-methylpyrimidine

in @ viblhaTeal don BN, (Ci a0 B0 ARBGsS 44 (d 2H), 7.07 d 2H), 6.54 G,

1H), FASTERRPQYQR 103 - 91-

b) [4-(4-tert-Butyl-phenoxy)-6-methyl-pyrimidin-2-yl]-[3-methoxy-4-(4-methyl-imidazol-1-yl)-
phenyl]-amine

Prepared in analogy to example 81 b) from 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine
and 4-(4-tert-butyl-phenoxy)-2-chloro-6-methyl-pyrimidine in a yield of 39 %. MS ISP (m/e):
444.3 (100) [(M+H)"]. "TH NMR (CDCls, 300 MHz): § (ppm) = 7.58 d, 1H), 7.55 (d, 1H, 7.42 (d,
2H), 7.18 (s, 1H), 7.08 (d, 2H), 7.03 (d, 1H), 6.91 (dxd, 1H), 6.82 (s, 1H), 6.21 (s, 1H), 3.59 (s,
3H), 2.39 (s, 3H), 2.28 (s, 3H), 1.35 (s, 9H).
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HO ,ONYN ONNI N C Sodium (10 ng, 0.45 nmol) was

di ssol ved under stirring and heating (100C for 3
whowesd3eender an at nosphere of nitrogen in  PCI/EP2009/051613

tetrahydro-4H pyran-4-ol (0.99 ni).

(4- Chl or o- 6- net hyl - -94-

pyrimdin-2-yl)-[ 3-nethoxy-4-(4-nethyl-imdazol -1-yl)-

phenyl]-am ne (99 ny, 0. Fxampld83vas 5 added and t he

13- MRS B et R an 1 Dot Isnean B sriigr fhethRnenoxy)-

was taken up in wat erp3idider2LARhREnd W ce Wi th di et hyl
ether. The conbi ned drganic l'ayers were washed with

brine, dried over sodium sulfate filtered and

evapor at ed under reﬂ . dryness. The
resi due was purifi ed v rs u a ative HPLC
usi ng acetonitril jfaye .1 /ofor cid) to yield

the title conpound a vvhlte solid (F13 10 mg, 11%

2 (10) [gMi-H) +] . NVR ( CDC13, 300
¥ pa 5 inc | H, 7.17
Prepal(eq'm Lmah'agy tz &émé% 81I 8'ﬁ)omz tﬁﬁu((tgme!h%@helﬁéi A4 2&@@11 hiofd-6-

methywl,mlamezn (ameleblj% 2. 36 NR (BB, 308 MKI5); 53bhm) 2 7cm (d, 2H), 7.28

1.84 2H). Exanple 80 15
(d, 2”551%6}/@ %Hér?t%ﬂ éﬁr%H)s met hyl - pyri m di n-2-yl)-[ 3- met hoxy-
4- (4-nmet hyl -im dazol -1-yl)- phenyl]-amne H NYN O-
IN NON a)
b) [3-Rleokpria4dmethel mpdavioyH] el ) plenyBt [Hythethylr 6-(H-difheramethyl-phenoxy)-

. .4!-.ch ?i 0- 2-cycl opentyl oxy-6-net hyl - pyrimdine 20 To a
- 5 cycpopentanol (86 ng, 1.0 mmol) in
Prepare@lin &S OHWaRB1(E BilHoM3sm AR ds-ad- eﬂmﬁllcﬁﬁol-l lgg)henylarnine
at nosphere of nitrogen potassiumtert.-butyl ate X

and 2-ehylorot4amathdt6-(4- Qlfkuommeh plgnorp iy inpiglinierin dlyrf-‘éd Qﬂ%% MS ISP

i B ETE, I BB A 8 S22 5 0. 1,

7.46 (?Bl%ﬁ@rléﬁ)ed SWQ @H)r edy g?groﬁﬁ EFPUT B3 ?(‘HJdIH)h¢ 3'7%&&3“1?1) V@§2 (s, 1H),
ken up wat er and extracted twice Wth

6.32 (etllﬁﬁr35ﬁ'(ﬁe3ﬂd’rﬁ3‘i’rh@d3wg}’a2ﬁ(@, JRByers were vvashed W|th 25
brine, dried over sodiumsulfate, filtered and
evapor at ed under reduced pressure to dryness. The
resi due vvas purifi ed by CE);IaHTpiIeMIrOITHt ography on
silica hept ane et h acetate (9:1
(3-Mhowri-EmghEHIaRG Y -eheBi s Y-t o biaragisiigap-phenoxy)-
as a 1:1 m xture of rﬁgilﬂi(ﬁﬁ-'i%l]saw

H
o] N _ Ny 0O
Ssarab!
N N o
);’ F—|—F
F

a) 2-Chloro-4-methyl-6-(4-trifluoromethoxy-phenoxy)-pyrimidine

Prepared in analogy to example 81 a) from 4-trifluoromethoxyphenol and 2,4-dichloro-6-
methylpyrimidine in a yield of 60 %. '"H NMR (CDCls, 300 MHz):  (ppm) = 7.28 (d, 2H), 7.18
(d, 2H), 6.65 (s, 1H), 2.50 (s, 3H).

b) [3-Methoxy-4-(4-methyl-imidazol-1-yD)-phenyl]-[4-methyl-6-(4-trifluoromethoxy-phenoxy)-

pyrimidin-2-yl]-amine
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my, 55%. MS ISP (mie): 213.1/215.5 (14/3)
[ (MtH) +] , 145. 0/ 147.0 (100/41) [(M WD 2009/ 103652
WOEQDAHERBEDI/ 051613 -92 cycl opent ene+H) +] . ' H IMNMREP2009/051613
(CDC13, 300 MHz): 6 (ppm) = 6.81 (s, 1H). 6.42 (s,
1H), 5.45 (m 2H), 2.42 (s:9%H), 2 40 (s, 3H), 1.58 -
2.04 (m 16H). b)
Prepal(eé-lﬁﬁ‘dl@ggaﬁte}thpbe --byetdny B -rﬁchd)){y-Ad-l(ﬂﬂ%’ch&l)lm[dizdﬂIEI B}D)Qhenylarmne

-imdazol -1-Xl) - henyl]-anlne Pal | adi
and 2-5g19foafléne(tf¥yll {Aﬁgtrlfbloggn% plgﬁgxy -pyrimidine in a yield of 13 % MS ISP

(m/e).247§ (ﬁ V\EJ @ﬁﬁé P! 2@\%38@%@22@%@5@@ ana(&g?“ 1H),.7.35-7.15 (m,

5H), f@lr(s%mwa%t(esnay; 6.38@6li 1B1) 3.68 (s, 3BV YA RLeIH(,B3BNG, 319).6

3- net hoxy- 4- (4-nmet hyl -i m dazol - 1 yl ) - phenyl am ne (81

ng, 0.4 mol) and 1:1 ”H%&H{

2-chloro-4-c clopent | oxy- 6- I-pyrlnldlne and

(44- Em@h@mpﬂy@l@@ém | -’omﬁthm64 tnlqghyl pidageldi-pe-pheayl]-amine
0.44 mol) were added and the reaction was heated

to 200C for 30 minutes in a nicrowave oven. The

sol vent was evapor at ed uagfgiweg pressure and the

resi due was taken up in. extracted twce with

ethyl acetate. The coﬁ%/ned orgahic |ayers were

washed with brine, driéd over sodiumsulfate, filtered
Prepai@tdn eAROS ttcrampRAEIb) Rt 8 eabth¢iyes st tiiyd-iflidapeIS 5y 1) Phenylamine

resi due was purlfled by col um chronato raph
and 2-ghlorq-4,6gimethoxpgyrimsidist wynepRiamibR p%rbom gfﬁiél Theytgtlejcompound

was is§ aY%d i#3 )ﬁ(?egg%%z 5@%%; %WZF}M?H' @5)6)‘1@@@#}% ?@B@AMCb%lg, 300

MHZ)[ § M;Jﬂ))*% 7 70H R 616@6;123{) 3@@ m%n bﬁ);ag;gﬂ) g:m (Zﬁ)md( BH), 3.92 (s

broad76fé))53(8§ (5br0|ar,ii 3%)9 ﬂ4((§br0|ad+§H) 6.06 (s, | H), 5.30 (m
1H), 3.85 (s, 3H), 2.33 (s BFD 2.30 (s, 3H), 1.75 -
2.00 (m 6H, 1.60 - 1.68& ﬁ] . 20 Exanmple 81
[ 4- (4- Fl uor o- phenoxy) - 6- net §1-pyr|n1d|n 2-yl] -
[4-84-Pen tadlayrathiodph@ioky)-64mettiplzpy ridvidin) 2-yiphSmydtheyvil-(é-nikthyl-

,ONNONI F N-j.a)

2-Chl or o- 4- (4- fIuoPB“Bﬁ%hb%Dﬂ“@“MﬁﬁWVPe yrimdine 25

4- Fl uor ophenol (103 ny, 0.92 nnol) and

potassiumtert-butylafe (1&3 Hg%) .0 Mol ) were

di ssolved in 7 nL of’t eF

2, 4-di chl or o- 6- et k! ( >4y, 0.92 nmol)

was added and the ture stl red at ROC overni ght.

Water was added and the mixture extracted wth
a)l(ﬁkebhwmmeh@{4DGhammnbﬁglgmhMXwﬁDwhnMﬁmude reaction

roduct on silic sing a heptane .,/ ethyl acetat
Prepaf3d S R BT 6 S B F oo BT eae T 2 5l
methy®hynhi@it iy a ¥&hd 86 59] T NMR! (CDCls, 300 MHz): & (ppm) = 7.83 (d, 2H), 7.26
(d, 2H), 6.73 (s, 1H), 2.53 (s, 3H).

b) [4-(4-Pentafluorothio-phenoxy)-6-methyl-pyrimidin-2-yl]-[ 3-methoxy-4-(4-methyl-imidazol-

1-yD)-phenyl]-amine

Prepared in analogy to example 81 b) from 3-methoxy-4-(4-methyl-imidazol-1-yl)-phenylamine
and 2-chloro-4-methyl-6-(4-pentafluorothio-phenoxy)-pyrimidine in a yield of 23 %. MS ISP
(m/e): 514.2 (100) [(M+H)"]. "H NMR (CDCls, 300 MHz): 3 (ppm) = 7.82 (d, 2H), 7.58 (d, 1H),
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30 NWVR (CDC13, 300 MHz): 6 (ppm) = 7.50-7.40 (m 2H),
7.28 (t, 1H), 7.14 (d, 2H), 6.57 (s, 1H), 2.47 (s,
W@ R409/18¥652009/ 103652 PCT/ EP2009/ 051613 - 93 b) PHEP2009/051613
4- Fl uor o- phenoxy
- 6-met hyl - pyri m di n-2-yl ] - [ 3¥%met hoxy- 4- (4- et hyl -i mi da
zol -1 -XlI')- phenyll-amne Pal |l adium acetate (7 ng, 0.03
7.40 (mlIH)) 7.304 . ZZ)—(@QQEL)C’}’ 0b e YHPTOSHBI Nig), I@l&ﬂ(end/l 1H)28.889s, 1H), 6.33 (s,

4) e dissolved in 2.5 nL of di oxane and

1H), 3557 (rsr%lé) at 4