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target genes by binding to DNA sequences in the promoter range of these genes [also referred to as

PPAR response elements (PPRE)]. PPREs have been identified in a number of genes coding for

20  proteins which regulate lipid metabolism. PPAR-alpha is highly expressed in the liver, and its
activation leads inter alia to lower VLDL production/secretion and reduced apolipoprotein CII

(ApoCII) synthesis. In contrast, the synthesis of apolipoprotein Al (ApoAl) is increased.

A disadvantage of fibrates which have hitherto been approved is that their interaction with the
receptor is only weak (ECs in the p'M range), which in turn is responsible for the relatively small

25  pharmacological effects described above.

It was an object of the present invention to provide novel compounds suitable for use as PPAR-

alpha modulators for the treatment and/or prevention of in particular cardiovascular disorders.

WO 03/074495, WO 2005/040102 and US 2005/0096337-A1 claim various phenoxy- and/or
phenylthioacetic acid derivatives as PPAR modulators. DE 42 39 440-A1 describes 4-amino-
30  pyrimidine derivatives and their use for treating hypertension and myocardial insufficiency.

EP 0 539 066-A1 discloses similar heterocyclic compounds for the same applications.
I
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WO 03/ 074495, WD 2005/ 040102 and US 2005/ Q096337- Al cl ai mvari ous phenoxy-
and/ or phenylthioacetic acid derivatives as PPAR nodul ators. DE 42 39

440- Al descwDlpese/d3Bea no- 30 pyrim dine derivatives and t h@oT/EE®05/009734
treating hypertension and nyocardial insufficiency. EP 0 539 066- Al

di scl oses simlar heterocyclic conpounds for the same applications. |
LT ~~1Wwolgblgk37d4l &1hihlslzl,3~aibﬁl%fl,)1mmaine detibariveD B0 LT oM 200660 33BA 15G-
PCT/ EP2005/ 009734 WD 03/ 063794 cl ai ms 2, 4-di am nopyri m di ne derivatives as
i nhi bi t or s "6fPIOREILIFF2s8398/ or |1 gG receptor signal cascade. The present

i nvention provides conpounds of the general formula (I) R4/ RR R RS R
R3 (CH2) ~ \THO pesBRt ilVoktlohprovidie] SomBund df TheWheid) rémfuRR)ESENt S O or S, one of
the ring nmenbers D and E represents N and the other represents CH Z
represents (CH2),,,, 0 or N R9, 4Where in represents the nunber 0, 1 or 2,
10 and R9 represents hydrogen &\ (Cl-C6)-al kyl, n represents the nunmber O,
1 or 2, R represents (Cge Clp)-ayMN\er Bn\-tTo 10-nmenbered heteroaryl which

. may in each case be subsi\ tuteg to fdur times by identical or different
substituents sel ect e®RR\Q S QP 15(61.p51$i sting of hal ogen, nitro,
cyano, (Cl-06)-alkyl (whfch for its part A E\'subsiti tht ed by

© |
B N .
T
5  in which

A represents O or S,
one of the ring members D and E represents N and the other represents CH,
Z represents (CH,)m, O or N-R®, where

m represents the number 0, 1 or 2,

10 and

R’ represents hydrogen or (C;-Cg¢)-alkyl,
n represents the numbe.r 0,1 o0r2,
R represents (Cg-Cyo)-aryl or 5- to 10-membered heteroaryl which may in .each case be

substituted up to four times by identical or different substituents selected from the group

15 consisting of halogen, nitro, cyano, (C;-C¢)-alkyl (which for its part may be substituted by
hydroxyl), (C3-Cg)-cycloalkyl, phenyl, hydroxyl, (C,-C¢)-alkoxy, trifluoromethyl, trifluoro-
methoxy, amino, mono- and di-(C,-Ce)-alkylamino, R'°-C(0)-NH-, R"-C(O)-, R”R"N-
C(0)-NH- and R"“R"’N-C(0)-, where

R0 represents hydrogen, (C,-Cg)-alkyl, (C;-Cg)-cycloalkyl, phenyl or (C,-Cg)-alkoxy,

20 R represents hydrogen, (C-Ce)-alkyl, (C;-Cg)-cycloalkyl, phenyl, hydroxyl or (C,-
Ce)-alkoxy



hydroxyl), (C3-C8)-cycloal kyl, phenyl, hydroxyl, (Cl-C6)-al koxy,
trifluoronmethyl, trifluoro- nmethoxy, am no, nono- and

- (C1- Co) -wbkybammes R10-C(O-NH, R'-QO-, R 2R 3N C( @crht0e5609734
R14R15N-C(O) -, where R10 represents hydrogen, (Cl-C6)-alkyl,
(C3-C8) -cycl oal kyl, phenyl or (Cl-C6)-al koxy, 20 R' represents hydrogen,
(C1-Co6) -al kyl, (a63-C8)-cycl oal kyl, phenyl, hydroxyl or (Cl- C6)-al koxy WO
2006/ 032384 -3 - PCT/ EP2005/ 009734 and R12, R13, R14 and R15 are identical
or different and,;nQp gndenq;y of one anot her represent hydrogen,
(Cl- C6) - al kyl , 5% APE Roark ifentisal prifigrent agd mdspeRdenfléﬁF @see%?%ler represent
(C3-C7) - cycloalkyl Ohv@o -ARNe HebakAGY phe@ymhi ch may in each case
be substituted up to gmoé?lﬁgéﬁb |de%F?Ea| kﬂ Fﬂe¥ent substituents from
the group consist- ing of (Cl- C6) al kyl, (C 1 C6) al koxy, trifluoronethyl
or trifluorfdnet hoxy, or the grouping _Z-R represents a group of the
formula R 8 *-N N 10 in which R18 represents hydrogen, hal ogen,
(CL- C6) sal k!, (&phescit) (@LEPEYoloaliyl bi y@f &reeﬁla%er&fhetérasayak YRR RN PO

represents the p0|nt of attachnent, resents hydrogen,

(C6-Cl o) -aryl, (Petutehiiediurye tWO(tezfzse@)ldeav%é yfip ff%fﬁnt(sqbznteel)ts EPRyiR/ETOUD GRREste
alkyl, al kenyl aﬁyofatkzg%;élkym, 6'31aﬂ’(§f}htrﬁﬁ%@)ﬂgﬁlyﬁ&tﬁﬁﬁ&&lﬁ&f’joxp}’
trlfluoronethyl (C1- al’koxy, trifluoromethoxy, fluoriné, cyano,
(C3-C6) -cycl oal kyl, (C6- Clo) aryl or 5- or 6-nenbered heteroaryl, where
all aryl artg heteroaryl groups nmentioned for their part may be substituted
up to three tinmes by identical or different substituents selected fromthe

20 group CQRSkSiJifpIZOR' REQIRR erdtplof fhe fEMARO, (CL- C6) -al kyl, hydroxyl,

(C1- Co) - al koxy,
/\ R”
*_N N ‘@
___/ in ‘which

R'S représents hydrogen, halogen, (C;-C¢)-alkyl, (C;-C¢)-alkoxy, trifluoromethyl or

10

trifluoromethoxy
and
* represents the point of attachment,

15 R? represents  hydrogen, (Ce-Cjp)-aryl, (C;-C¢)-alkyl, (C,-Cg)-alkenyl or (C,;-Ce)-alkynyl,
~ where alkyl, alkenyl and alkynyl may in each case be substituted by trifluoromethyl, (C;-
Ce)-alkoxy, trifluoromethoxy, fluorine, cyano, (C3-Cg)-cycloalkyl, (C-Cyo)-aryl or 5- or

6-membered heteroaryl, where all aryl and heteroaryl groups mentioned for their part may

be substituted up to three times by identical or different substituents selected from the

20 group consisting of halogen, nitro, cyano, (C;-Cg)-alkyl, hydroxyl, (C,-Cq)-alkoxy,

trifluoromethyl and trifluoromethoxy,

R® and R* are identical or different and independently of one another represent hydrogen, (C,-Cq)-

alkyl, (C,-Ce)-alkenyl, (C,-Cg)-alkoxy, trifluoromethyl, trifluoromethoxy or halogen,

R’ and R® are identical or different and independently of one another represent hydrogen, (C;-Cq)-
25 alkyl, (C,-C¢)-alkoxy or phenoxy or together with the carbon atom to which they are
attached form a (C,-Cg)-cycloalkyl ring,



trifluoromethyl and trifluoronethoxy, R3 and R4 are identical or different
and i ndependently of one another represent hydrogen, (Cl-C6)- alkyl,

(C2- C6) - al keayldope/H82B846) - al koxy, trifluorpmethyl, trifl uor graybexgs069734
hal ogen, R5 and R6 are identical or different and independently of one
anot her represent hydrogen, (Cl-C6)- 25 alkyl, (Cl-C6)-al koxy or phenoxy or
toget her wigh the,eRhRARRHMKE ArMie Nrikrey, dre idldiached form a
(C3-CB)-cycIoaIky? ring, 2006/ 032384 -4- PCT/EP2005/ 009734 R
represents a group of the structure -NHRL6 or -OR', in which RLl6 represents
hydr ogen, (Cl- C8}- al Kgpresspts hydroges) (CaiOgydlist phitoty)-alkdsidphrayly epr esent s |

hydr ogen or represents a hydrol ysabl e group which can be converted 5 into
t he correspondi ngqcarboxylic acid, and R8 represents hydrogen or
(C1l-C6)-al kyl, and their salts, solvates and solvates of the salts. In the
context of the invention, in the definition of R', a hydro] sable group
means a group W ch, TEPIESERts hydiogsncey rapresentstahiaydpipgble @riyp adhighhean. he( Opeed
groupi ng t o be converiy@ghd dtBspbRBnEQFRFIRORM N  carboxylic acid (R =
hydrogen). Such groups are, by way of exanple and by way of preference,
benzyl, (C1-C6)-alkyl or (C3-C8)-cycloal kyl which are in each case
optionally 38no- or pol ysubstituted by identical or different substituents
fromthe group consisting of halogen, hydroxyl, am no, (Cl-C6)-alkoxy,
carboxyl, (Cl-Ca3 al kepryeas BedR¥den of (& -ERA1k@al koxycar bonyl am no 15 or

(C1- C6) - al kanoyl oxy, gf, in ggr%icuﬁirgﬁ(Eﬁ-CA)-alkyI which is optionally
nmono- or disubstituted by identical or different substituents fromthe
group consifihey spis: prlvargend sevrs 0k Pe saltsni no, (Cl- C4) - al koxy, carboxyl,
(C1l-A4) - al koxycarbonyl, (Cl-C4)-al koxycar bonyl ami no or (Cl-C4)- '

al kanoy| oxyn tKsasFp@x i $hedfeatich, Rhé GefinitRnion RENS hy@ifo] AaBle bRAD GRERAURSS WHicH he
formula (1) and thejr salts, 20 soIvaHgg and sol vates of the salts, the

conpountfs, B SAFETIERR thY Oedyr fAwsSs the \C(OYPR T groupigs R Pagenveredintg Hesicoserrandiaad
their sal t scarbpRVIHRISRINGhRIRI¥R SSchQhodph BreSBY Wy SiNGlathpIe ab®@BP AN ISpreference,

conprised by the fornula (I? mentioned bel ow as enbodi nents and their
“salts, sol Pepad fhCaalikyhoes qg-lcg)t-qyéloalkyl which are in each case optionally mono- or

polysubstituted by identical or different substituents from the group consisting of halogen,

hydroxyl, amino, (C;-Cq)-alkoxy, carboxyl, (C;-C¢)-alkoxycarbonyl, (C;-Cs)-alkoxycarbonylamino
15 or (C,-C¢)-alkanoyloxy, or, in particular, (C;-C,4)-alkyl which is optionally mono- or disubstituted
by identical or different substituents from the group consisting of halogen, hydroxyl, amino, (C;-
Cy)-alkoxy, carboxyl, (C;-Cs)-alkoxycarbonyl, (C;-Cs)-alkoxycarbonylamino or (C;-C,)-

alkanoyloxy.

Compounds according to the invention are the compounds of the formula (D) and their salts,
20 solvates and solvates of the salts, the compounds, comprised by formula (I), of the formulae
mentioned below and their salts, solvates and solvates of the salts and the compounds, comprised
by the formula (I), mentioned below as embodiments and their salts, solvates and solvates of the
salts if the compounds, comprised by formula (I), mentioned below are not already salts, solvates

and solvates of the salts.

25  Depending on their structure, the compounds according to the invention can exist in stereoisomeric
forms (enantiomers, diastereomers). Accordingly, the invention comprises the enantiomers or
diastereomers and their respective mixtures. From such mixtures of enantiomers and/or
diastereomers, it is possible to isolate the stereoisomerically uniform components in a known

manner.



salts if the conpounds, conprised by formula (1), nmentioned bel ow are not
already salts, solvates and solvates of the salts. 25 Depending on their
structure, wbeoseoysgnds according to thesinvention can exipgtI/EFP005/009734
stereoisoneric forms (enantioners, diastereoners). Accordingly, the
invention conprises the enantioners or diastereoners and their respective
m xtures. HF QY sdhgduisXdcbdrgifg A6 (RNANEARARES bB et indhASh&ICRIRS, She blesdn®
possible to isolate the stereoi sonerically uniformconponents in a known
manner . WO IPGOBPORRPEses A taumaErEfrges5/ 009734 |1 f the conpounds according to
the invention can be present in tautomeric forms, the present invention
conprises ahhhd QRN the ple@nivertidn! fefeFON LAY Tareopfh?'§ig'l%gi9§l§fsa%5€pta'bﬁvs%ﬂ§ bOfle
~ preferred salts are physiologically acceptable salts of the conpounds
accor di ng tcomppundp psgersirigdn theTpeention, dhe inypntion glso comprises eadts which Sonipgivpart ase
their part af Bl prattaeaitlefl fRlicaRBR! HRGR GRbe GRA! fof B for1hadiior N
can be usecp,% or gxarfepl e,a ?%rc i%@?cgt‘lg}%’g or purfIl §/i ng’ toﬁe gg)rrﬁocﬂrngotsa 50
-accor di ng trorifyieg thewgaampopuesls acqpding tolthsginesatiby accept abl e salts of the
conpounds according to the invention include acid addition salts of
m ner al acimgsio6at R atLdofnRGhiSorANE o SHILRIO DGR 16 5he ifRhtiENATRIS AR 0T
hydr ochl ori C§S$8L| % 8'>r%3>§cﬁpobron”L| Cc aci 8 Bsﬁapﬁﬁrfdgr&léci 5,1 ph%spﬁ%nr?‘#ec Cgigajl g’,lo
met hanesul phtreicniawildcidetchdnediglapbdoaridsupbomds acid, foo bxeméesaltpd dydroctderiakcid,
benzenesul ' j h i sul _phoni [ cetd I o
tri 11 uor oagipsronehds, SRR IR EAGHE B0 Bl faRGhhonRifla fnBfibfiotopia i
aci d, cit ritouerehdphohignacidc bardedssulphwlie| avidacnaghthaleheb elisalpheniacicdl, acetic acid,
Physi ol ogi cakl v _accept abl e.salts. of .t he conpaounds_according to,the . .
Tnventi o arMePAERCRIE SRR Heut Bao B mBRCR S R i
exanpl e andndisic way arcifbeprodf ®idence, al kali netal salts (for 15 exanple
sodiumsalts and potassiumsalts), alkaline earth netal salts (for exanple
cal ci um sal .an nesi | t d a niumsalts, derived.fram ni a
o or gan: o i RG-BURERIA R dte SRpARIRAIER ity YL S LACLITTE,
and by way coftopargfbesesngeh agttyywanofnexamglie eintply vy rod preférencet dlydlametaksalts (for
et hyl di j.sopropyl am.ne, nget hanaol am ne i et hanol am ne,. triethanol am ne,
i oy offex i an e s oA S aaat Rdlehreteef e Ao S o PP RN Al
N- et hy| norapé olagmesiumesalys)rand 2@mioniem salys idexdved dtoydnenedd amdrgepicaamtines having 1 to
]I‘\t)?err:;hg:‘ p![ ﬁlgrcléub Irorrggtgrr?l gsuéhgzgso yg}g%g&teég%wé QI?d llnyn\¥z%/notf Ip(r)e?éreriscg,l e\{haytla%nea,'ﬁ%thtyg?n?rﬁa,
triethylamine, ethyldiisopropylamine, monoethanolamine, diethanolamine, triethanolamine,

dicyclohexylamine, dimethylaminoethanol, procaine, dibenzylamine, N-methylmorpholine, argin-

20  ine, lysine, ethylenediamine and N-methylpiperidine.

In the context of the invention, solvates are those forms of the compounds according to the

invention which, in solid or liquid state, form a complex by coordination with solvent molecules.
Hydrates are a specific form of the solvates where the coordination is with water. In the context of

the present invention, preferred solvates are hydrates.

25  Moreover, the present invention also comprises prodrugs of the compounds according to the
invention. The term "prodrugs" includes compounds which for their part may be biologically
active or inactive but which, during the time they spend in the body, are converted into compounds

according to the invention (for example metabolically or hydrolytically).

In the context of the present invention, unless specified differently, the substituents have the

30  following meanings:

In the context of the invention, (C;-Cs)-alkyl and (C;-C,)-alkyl represent a straight-chain or

branched alkyl radical having 1 to 6 and 1 to 4 carbon atoms, respectively. Preference is given to a



invention which, in solid or liquid state, forma conpl ex by coordination
with solvent nolecules. Hydrates are a specific formof the solvates where
t he coordi nE0I2006/0R384th water. In the cagt ext of the prePETVER2005009704,
preferred sol vates are hydrates. 25 Moreover, the present invention also
corrpri ses pr odrugs of the conpounds according to the invention. The term
'prodrugs” strightUHes of B dikyhdied hivakg 1 136 darlida hion¥BbhelT611d% 1 @%}ﬁeicsaahiay be
active or inactive but which, during the tine they spend in t are
converted iMPRHOREINOHAYST eXamRls ARty (MYt HePTFIRTFRTR n@f’ﬁhyéf%ﬁly ek afpYe isatopyl.

et abol | calituarisiudyoly kiRl usl Nebloponk gxtyiha Fhsopr esent | nventi on,
unl ess specified differentl the substituents have the 30 foll ow ng

meani ngs: In the context of the inventi on Cl- %_&I&ﬁy and (Cl-C4)-al kyl
represent dn ke eonigRt ofchainyerion, Kpdnkalbenvhand(Co KRG f%aitr%lehteheﬁ@rl
to 4 carsbon, al-pimikehASREG hé&@r@? to %ra‘%ﬁ erea Ea?bdnsatcgﬁsv ?e@ietcf?ve@y Wf‘%@{l@/%%

- 6- PCT/ EP2005/ 009734 straight-chain or branched radi cal having to
4 car bon atdovgightrefains ¢ irenghergalkeny] radical hegipgFeto mhqnmﬁ@@p Bire fdlpwire @slla@ﬁ)l e
and by way ¢ PLIARY: 0.

i so-butyl, ng%cbig nﬁé{nﬁ&at% g?vta?%FMh?le%ﬁg%sﬁwa%?g%gQ %éhee 'B%glt e lnogroﬁgﬁﬁ%wt 2

t he cont extendfyltahreZW\hehZ-p@nen(@z C6) - al kenyl and (C2- C4 al kenyl represent
a straight-chain or 5 branched al kenyl r adi caI having 2 to 6 and 2 to 4

car bon alt O und GSRSCL HE kY eniPh el SHENGR Pulll XS B SEBRONLGARRIRLRT, |
fbﬁ fnf\g' _r % ?éo gr |cals

branched al kenyl radical having ar bon
may be Wentbrangbed abgnylergdiest hemﬁpmé aaﬁa td¢ carbgn ammq@ree;ﬁeen‘eq}bc é’refqrcnwlls glmnltoyl

i sopropenyl,, t r xt
of Thei it odRdcigd RAG FalE| Pl BTPRARR dod i KIGVAS, SBAAE

st rai ght - chmyrbeamennm@adﬂvlyawaiwédxaaipkeﬂwwymdlotaﬂefehmw rethyRylt ©p®pana- 2yl o-bdt-
carbon ato S t reference is given to a straight-chain or
branched alr%{/n 13%8 |b%%e/1 %Jlf)ng 2 to 4 carbon atons. The follow ng radicals
may be nenti oned by way of exanple and by way of preference: ethynyl,

n- prop- 2- ydn the cyitext pflthe -inv2atjen, (Cs- C&EXM@L7MQ@M@Q@E&Q@MH

of the fSan‘ rkﬁ%ﬁlﬁ gngi%%g)ﬁ% Lﬁ'ﬁltci(ﬂ cl CIQZ@CQ{ h}% 3 f%néj 3t07 ar]d. 3t06

(C3-C6)-cycloa repr i‘ate, "bicy
cycl oal ky!l cgrbouptofsavrespgetBelyoPrgfereded is °iweamzla @ctoalkﬁl rad:laerl baving3 Cmtisqarbon atoms.

respecti Ve'ﬂle floalﬁfcﬁx]égg galgﬁzglslﬁ 59"6;;%‘?” (t:lé :d% C\¥aCy & elxlél)ﬂ ra%&i g? %vay o? yrerfl%en%etcr}'pf-

I
car bon at ons. bé men | one
and by way podpypredl@nehegclogypol,@yclohexyl and cycloheptyl.

In the context of the invention, (C¢-C,q)-aryl represents an aromatic radical having preferably 6 to

20 10 carbon atoms. Preferred aryl radicals are phenyl and naphthyl.

In the context of the invention, (C,-C¢)-alkoxy and (C;-C,)-alkoxy répresent a straight-chain or

branched alkoxy radical having 1 to 6 and 1 to 4 carbon atoms, respectively. Preference is given to
a straight-chain or branched alkoxy radical having 1 to 4 carbon atoms. The following radicals may
be mentioned by way of example and by way of preference: methoxy,. ethoxy, n-propoxy,

25  isopropoxy and tert-butoxy.

In the context of the invention, (C,-Cg)-alkoxycarbonyl and (C,-Cy)-alkoxycarbonyl represent a

straight-chain or branched alkoxy radical having 1 to 6 and 1 to 4 carbon atoms, respectively,
which is attached via é carbonyl group. Preference is given to a straight-chain or branched
alkoxycarbonyl radical having 1 to 4 carbon atoms in the alkoxy group. The following radicals
30  may be mentioned by way of example and way of preference: methoxycarbonyl, ethoxycarbonyl,

n-propoxycarbonyl, isopropoxycarbonyl and tert-butoxycarbonyl.



propyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. In the context
of the invention, C6-Cl0 -aryl represents an aromatic radical having

pr ef er abl y W6ot2006/85£2388€ carbon atons. Preferred aryl radi calpgTaEmeopsesyks and
naphthyl. In the context of the invention, O-C6)-al koxv and (Cl-(4)-al kox
represent a straight-chain or branched al koxy radical having 1 to 6 and 1

to 4 car bor, ahdBEntext &8 RRCink MY, - @Pfc%f SERAGRohS rShr¥Rhks t0strafohBltafl SNbrafdhed N
or branched al koxy radi cal having 0 4 carbon atons. The fol | owin

radi cal s nmekyissphorh radigeb dayye Wel9 %Far@@aﬁﬁm@ Riplgrense inagvenf topr étraegléﬁg@n or
net hoxy, etfaOxied QT&QE%‘BK% radiéa) ﬁa%ﬁ@rpapﬁyca%q atttﬁll; TR L0 ving 'Padwafs A HEXt

of the invention, al koxycar bonyl and (C1- )-aI koxycar bonyl
represent anentippedi @hwaheﬁ wamplebmdnb)hel@yaﬂfklm@rerl@dlmﬂlylwa\hpmg ¢thylsulghcamd 1

to 4 carpo I i Vi bonyl group.
Prefer enceqll @E@I vep hléﬁ%ga&g%p}' léﬁ y}/:‘ﬂ bﬁﬁlﬁ&hgﬁ%%&ﬂgg b}ﬂgﬁﬁ%h&@gr bonyl radi cal
having 1 to 4 carbon atons in the al koxy group. The follow ng radicals 30

may be nmentlh theeednisyt ofdle ovensivarmene-(Gnfsveligylanfingandf menoHEeC.)ratitviemiye repteseny | |

et hoxycarb V.C [

Cert - but oxyaris- SR GRAEKRFRI0 i rSPRERRBKEBAYL v tret o biode
of the i nvenatbonnfoms, féipem\)el)alquférsndephgwyﬂ tor eptmstmhzsn ar bianchied) Irrtonoahmlmmo
br anched h di v car enc
o ven to a tefRREUROI B s, I8 kel P oA AL R e o
car bon Bt oraad b}'heayf of proferenge: rmahydanhiso, rmlyyldmno rrepsrbpxbmdo byopz\aylam‘mcexmhe
and by way ;0 aDreference met hyl sul phonyl , etyl sul phonyl, 5

n- propylsulp onyP i sopropyl sul phonyl , n-butyl sul phonyl and

tert-butyl sul phonyl. In the context of t he invention, nono-

C, - C6) - al kylhahé nentanbf rtbmmvéﬁibn()d_}ﬂmdgyailmﬂmoo raeg rdé 6@ FE,)-alipla@imio nepgseat pn
having a strai ght-chain or . he titu ich, h

1to 2 car oncggf) Rk RPN ??/ag glﬁa Sérra légﬁpc ainsoréﬁ%lhe tag(yésug’ftr‘tﬁfr%vgﬁﬁai n
or branc heduavmmceadhlqakea]momhndn adli cabodmmsj gesﬂectlﬁelyﬂ P@eﬁ"érbﬂ.da ia¢iodRo stfdight-chain
foll ow ra be nenti.oned y of

Pt or e o e syt RO K B e LA aor abBr ol el miels
tent - but ylm m:nehtﬁbn'edne)ymm 6§(‘E’:xzﬁfpld hel bymaptdfcmcfeﬂnce( W@ﬁx)eﬂ@hdémh@mvn?
and di - 4) - al k sent rou vin i dentical or
Tl G AL A G R R o S R L S S ek

case 1 to 6v- &mbukylmnélthgaammenvaﬂhplm&n pefsRAGIi ave Mh-heRy el SettiicsS gi ven to
strai ght-chain

In the context of the invention, (C;-C¢)-alkoxycarbonylamino _ahd C,-Cy)-alkoxycarbonylamino

20  represent an amino group having a straight-chain or branched alkoxycarbonyl substituent which
has 1 to 6 and 1 to 4 carbon atoms, respectively, in the alkoxy radical and is attached to the
nitrogen atom via the carbonyl group. Preference is given to an alkoxycarbonylamino radical
havihg 1 to 4 carbon atoms. The following radicals may be mentioned by way of example and by
way of preference: methoxycarbonylamino, ethoxycarbonylamino, n-propoxycarbonylamino, iso-

25  propoxycarbonylamino and tert-butoxycarbonylamino.

In the context of the invention, (C,-Ce)-alkanoyloxy and (C,-C,)-alkanoyloxy represent a straight-

chain or branched alkyl radical having 1 to 6 and 1 to 4 carbon atoms, respectively, which carries a
doubly attached oxygen atom in the 1-position and is attached in the 1-position via a further
oxygen atom. Preference is given to an alkanoyloxy radical having 1 to 4 carbon atoms. The
30 following radicals may be mentioned by way of example and by way of preference: acetoxy,

propionoxy, n-butyroxy, i-butyroxy, pivaloyloxy and n-hexanoyloxy.

In the context of the invention, 5- to 10-membered heteroaryl represents a mono- or, if appropriate,

- bicyclic aromatic heterocycle (heteroaromatic) having up to four identical or different heteroatoms



15 or branched dial kyl am no radicals having in each case | to 4 carbon
atons. The follow ng radicals nay be nentioned by way of exanple and by
way of prefieoane&032BedN- di net hyl ami no, N,MN- di et hyl ami no,  PCT/EP2005/009734

N- et hyl - N- et hyl am no, N-net hyl - N- n- pr opyl am no,

N-i sopropyl - N-n-propyl am no, N-ter-t-butyl-N nethylam no,

N-et hyl - N- frope ey draip BéhsRtl BE N; laexdd/orNs RBLdAYk afthdhed viana g a@Bh &¥dm of, iFhe

i nvention, LC1-C6)-al koxycarbonyl am no and (C, - C4) - al koxycar bonyl am no 20
represent FAPTAAAIA0 iF GupnehaUIcRe alogt plathghitetesraratisr Thy Aeltoméng edicaltymar Bony|
substi t uentmaplbfell byRas oF cknfe- 081, SpF\]'\érQIylg_tlﬁ%y@%ra@&l?l%nidﬁz%@ﬁqgitaio\f%{) ¥razdi§h, t he

‘al koxy radical and’is attached to . itrogen atomvia the carbonyl
group. Prefiexesebd jsothigzolal trigzadyl, axrdsdpyhr Binsiazali, nistrazalil. cayridyhapyrivgdinyk o 4
carbon at ongabhe f b AW NGrid-89] CrSofTBYyIPS, Hﬁﬁﬁ'é D FeDniB¥1 Pf and
by way of rﬁg?e%‘ e?éng}g:ﬂwe’t_hofy érgécl)lngll am ho. et 1on;%ycaer or%é;{/\%a%eng{ééM&Q’

N- pr opoxy c dekaotydzaiyl, nbenzotsiazoly2s igdolybosndezalido mpimetinylo ispquinolinyl, naphthyridinyl,

t ert - butoxycarbheonvl am no:. ext -l avept | :

(C - oy ar 1EREARENS AR, bl a0k et} o Honbcl e LF PrichBered hesproasiadicats o,
branched albryihg path thee hh@roategs Trotmothé geonpl cdnstsonglofidr® emd/@tSH wech asefopectrpleg! v,
whi ch carriges, a,,.doubly attached oxygen omin.the 1- iti.on d is
attached i nfgrtyhethienf%stlh%élzoo%l’ Viaod l‘f l}l%) &P y}’oﬁgflﬁaé?llylatp rﬁlzgféﬁe melgaezﬁg'g fnsaza?'lven
to an alokanaydignoelyl, ntidedizzalyl, pandylgpylimidnyd, pyadddyl, ayaneyl, (Flagnd0 f ol | owi ng

radi cal s may be nentioned by way of exanple and by way of preference:

acet oxy, I Qpi QNOXy, N: but yroxy, '?_-bu_ro iéalo | oxy_ and T
n- hexanoyl (@?(31.?6 IC%IR?)%eOfg%%tl%‘ieP u%n%/ % et s I,Qne _rocvélle ff%?rsét%ts)ear gpight-chain
“het eroaryl heepredemteng anob-of & and © dngprtops, sbectively, oytddh corddinamatd or two

het er ocycl het er qaromati c) havj.n o four_identigal. or different
heteroaton@e%@aéﬁﬁgW%gggﬂu-@nswﬁég&%]ﬂ@égﬂ e”f”?'o—'r%etf L S S A
of N, O anddeatiosdwtiychways aff t @ahelt: VidraBydrifag], C asthbpdrath@aylor tetiafydropyranyl,

approprij_ate [ .ring.nitrogen atom of the heteroaromatic. The fallow ng
o oal 5 o RishR St iy St Eeo R BT Ry PP Enge-
pyrazol yl , akifyidasedhplinyl tahd @aethytbhol@xaPedfatbnee it g¥RIDIeWhhydichidyharmzedratydro-
triazolyl, oxadi azolyl, thiadiazolyl, tetrazolyl, pyridyl, pyrimdinyl, 5
pyri dazi nyPY"™®razinyl, triazinyl, benzofuranyl, benzothienyl,

benzi m dazol yl , benzoxazolyl, benzothiazolyl, benzotriazolyl, indolyl,

i ndazol yl , IgjtherohtexwF the irs/earibnniedlégay includeghiokiyé, icHlioniyd, bronfind and Zcdlidenydeference
qui noxal inyl .. Preference js.given to nonocyclic 5- or 6-menbered heteroaryl
radi cal s H%@V%Oﬁ@m?f&‘?ﬂ?@é‘%het eroatonms fromthe group consisting of N, 0
and/or S, such as, for exanple, furyl, thienyl, thiazolyl, oxazolyl,

i sot hi amol ¥f radicslexm el dpmpoyays azokdihg tol the daz@lopl are ubktd@l, the radicals can, unless

specified otherwise, be mono- or polysubstituted. In the context of the present invention, the
meanings of radicals which occur more than once are independent of one another. Substitution
with one, two or three identical or different substituents is preferred. Very particular preference is

given to substitution with one substituent.

25  In the context of the present invention, preference is given to compounds of the formuila (I) in

which
A represents O or S,
one of the ring members D and E represents N and the other represents CH,
Z represents (CH;),, O or NH, where
30 m represents the number O or 1,

n represents the number O or 1,



10 oxadi azol yl, thiadiazolyl, pyfidyl, pyri mdinyl, pyridazinyl, pyrazinyl,
triazinyl. In the context of the invention, a 5- or 6-nmenbered heterocycle

represent s wosoog@oehigsa chain  heterocycl e.aving a total of porameobs/ndgrgs
atons, respectively, which contains one or two heteroatons fromthe group

consisting of N, O and/or Sin the ring. The follow ng radicals nay be

nmentioned by waeQlseRX 3AWyECor 3- Qir%Meﬁgdq{ei&oarﬁ %th'iﬁmﬁq'r AtRIeVd be substituted
tetrahydropyranyl, 15 tetrahydrothiop ér anyl, pyrrolidinyl, oxazolidinyl,

t hi azol i di nyl, i tol &6 Fimets %ylrientmlppédi rem{ $ubstpipgnesrselegipd ﬁyrln thergspysHeRonsistip 0And
t hi onor phol i nyl -hald& SIRNESanb S(CYIEMH Qwheh r@h}@%ﬁfﬁ C}yu ggg 1&@& ngﬂem

pyranyl. In the context of 'the I nvent’i on, ogen in uor
chl orine, brom HE-Endvilodkviepherylehpdrexte(CiiG)- -gkaxgyn triftpogdmethyl, rieifloerofmkthory, ne.

20N i cale il GOMRMIBAL, ROPEM-AR 1100 Y ALERS. A SRIHI ML oC

the radical s can, unless spec erwise ndno- poI ysub ut ed.
I n the context @hdRHB”bTF@Q&mth:rnventl on the neanings of radicals which
occur nore than once are i ndependent of one anot her. Substi tuti on W th

one, two or thr §éo I d?gbtrésgrﬁLh c{roc’% @Saﬁky?E?SO%tcyﬁ?%kyl Petd] SYUB d; 11(0\)4?1;5 In

particul ar preference’is

t he context of the pr esent |nvent|on, preference is given to conpounds of
the fornula (1) ®Bh mrcshntAhV@pgeesé@\t-@O-@lkmlr (&-Conapclafikyl, henylnydnexyber §C,D
and E represents N and F s ,other represents CH  Z represents (CH2)m O or
NH, where 30 in rep resen <Ythe nunber 0 or 1, n represents the nunber 0 or
1, WD 2006/ 032384 -9- PCT/ EP2005/009734 R represents phenyl or 5- or

6- membelled het erapdryl which may in each case be substituted up to four
times by identical or different substituents selected fromthe group

pe supst 1 Cuted By Tgrodt ) AP e RER OB ml S Gl B

(Cl- 4) - al koxy, trif hodnogametChyd.)-alkyli (ﬂ;@a}@nbalhyiwphcﬁylam no, nono- and
i-(Cl-A4)-alkylamino, RO-C(O-NH, R'-C(O-, RL2RI3N-C(O -NH and
R14R15N-C(Q.-, where

R represents cyclohexyl or 4-tetrahydropyranyl which may in each case be substituted up to
15 two times by identical or different substituents from the group consisting of (C,-C,)-alkyl,

(Cy-Cy)-alkoxy and trifluoromethyl,

R’ represents hydrogen, phenyl, (C,-C4)-alkyl, l(CZ-C4)-alkenyl or (C,;-Cy)-alkynyl, where
alkyl, élkenyl and alkynyl may in each case be substituted by trifluoromethyl, fluorine,
cyano, (C;-C4)-alkoxy, cyclopropyl, cyclobutyl, phenyl or a 5- or 6-membered heteroaryl,

20 where all phenyl and heteroaryl groups mentioned for their part may in each case be
substituted up to three times by identical or different substituents selected from the group
consisting of halogen, nitro, cyano, (C;-C4)-alkyl, hydroxyl, (C,-C4)-alkoxy, trifluoro-

methyl and trifluoromethoxy,

R’ and R* are identical or different and independently of one another represent hydrogen, (C;-Cy)-

25 alkyl, (C,-C4)-alkoxy, trifluoromethyl, trifluoromethoxy or halogen,

R® and R® are identical or different and independently of one another represent hydrogen, methyl,
ethyl, methoxy, ethoxy or phenoxy or together with the carbon atom to which are attached

form a (C;-Cg)-cycloalkyl ring,

R’ represents a group of the formula -NHR'® or -OR'”, in which



R10 represents hydrogen, (C, -C4)-alkyl, (C3-C6)-cycloal kyl, phenyl or

(C -C4)-alkoxy, R 1 represents hydrogen, (Cl-C4)-alkyl, _

( C3- C6) - cycWoalorg/b323ghenyl , hydroxyl or -(€1- C4)-al koxy 10 PaTUERRDBS5/0RY34
R14 and R15 are identical or different and i ndependently of one anot her
represent hydrogen, (Cl-C4)-alkyl, (C3-C6)-cycloal kyl or phenyl, or R
represents cyclqﬁéxthg&wﬂshﬁﬁ@ghyﬂ@pmyyﬁmgl whi ch may in each case be
substituted up to 15 two tinmes by i1dentical or different substituents from
the group consisting of (Cl-C4)-alkyl, (Cl-C4)-al koxy and trifluoronethyl,
R2 represents hjﬁ?ogen phenyl , (Cil- CA)-aIkyI, (C2-C4) - al kenyl or

(C2-CA4)-al kynyl, where al kyl, alkenyl and al kynyl may in each case be
substituted by tKlf f | uegrevemt Rydrogeh! o @éprétents a%%@satﬂ@m@ﬁhﬁh ¥ Ybe converted
cycl opropyl, cyclobutyl, phenyl or a 5- or 6-nmenbered heteroaryl, 20 where
al | phenyl and heterdﬁPﬁF‘ﬁFSﬂB%hﬁﬁﬁ#P6H€&cﬂor their part may in each case
be substituted up to three tinmes by identical or different substituents
sel ected fr@am the group consisting of hal ogen, nitro, cyano,

(C1-A)-al kyl, hydroxyl, (Cl-C4)-al koxy, trifluoro- nmethyl and

trifluoro 8hoxy, R3 and. R4 are jdentical or different and i ndependent |y of
one anot her® r epr8EHTELS KV ?%ﬂéﬁma% 1-C4)- 25 al kyl, (Cl-C4)-al koxy,
trifluoromethyl, trifluoronethoxy or halogen, RS and R6 are identical or

di fferent amdﬂk&dﬂn@amankbmj@mwm@ef@aaﬂ@er represent hydrogen, nethyl,

et hyl , nethoxy, et hoxy or phenoxy or together mﬁth the carbon atomto which

are attach forma cIoaI resents a, gro of the
Formil o« ATt QP e TRl PP ST G 1B e P RSO0 bDP A R

6 represent® ihwticagen or (Ci -C4)-alkyl and R 7 represents hydrogen or
represents a hydrol ysabl e group which may be converted into the

correspﬁpdhgg C%&Qgé&t%? acid, 5 anq

one of the ring members D and E represents N and the other represents CH,

Z represents (CH,)n,, O or NH, where

m represents the number 0 or 1,
n represents the number 0 or 1,
15 R represents phenyl or pyridyl which may in each case be mono- or disubstituted by identical

or different substituents from the group consisting of fluorine, chlorine, nitro, methyl,

methoxy, trifluoromethyl and trifluoromethoxy

R represents cyclohexyl which may be substituted in the 4-position by methyl or methoxy,

20 R?  represents hydrogen, propargyl or represents (C,-C,)-alkyl which may be substituted by
fluorine, cyano, (C,-C4)-alkoxy, cyclopropyl, phenyl, furyl, thienyl, imidazolyl, oxazolyl,
isoxazolyl, thiazolyl, oxadiazolyl or thiadiazolyl, where phenyl and all heteroaromatic
rihgs mentioned for their part may in éach case be mono- or disubstituted by identical or
different substituents selected from the group consisting of fluorine, chlorine, methyl,

25 ethyl, isopropyl, zert-butyl, methoxy, ethoxy, trifluoromethyl and trifluoromethoxy,



R8 represents hydrogen or nethyl, and their salts, solvates and sol vates of
the salts. In the context of the present invention, particular preference
is given towoawpeusdssof the formula (L)i1in which 10 A repoagenss/o7ene
of the ring nenbers D and E represents N and the other represents CH Z
represents (CH2)m O or NH, where in represents the nunber 0 or 1, n
represents #*hgd RIARSHeddcA or diffedent Rd ih®BERBAN S RO EYher %pre@yrﬁ hJytb A ety ImRY
in each case be nono- or disubstituted by identical or eren%
substituents fronsthars fpogoporcdlesingt i ng of fl uorine, chlorlne, nitro,

met hyl, nmethoxy, trifluoronethyl and trifluoronmethoxy or R represents
cycl ohexyl Hﬁ'hhgbf%Ydeﬁ@ca?&tlﬁﬁférwTaﬁrﬂrebﬂ%s&hﬁydﬂog@x%ﬂﬁaétﬁ)ﬁ by methyl or nethoxy,
20 R2 represents hydrogen, propargyl or represents (C, -C4)-al kyl which nay
be substituted by fluorine, cyano, (C, -C4)-alkoxy, cyclopropyl, phenyl,
furyl, thidhyl, TFRFERSdPRH NHaserai\BiC;H i soxazolyl, thiazolyl, oxadiazolyl
or . thladlazolyl wher e phenyl and all heteroaronatic rings nmentioned for
their payt sy in each case be mono- or disubstituted by identical or
different substituents selected fromthe group consisting of fluorine,
chlorine, ngthyl, 25 ethyl, isopropyl, tent-butyl, nethoxy, ethoxy,
trifluor ome‘%h | TER{EPeRts hYdrogsPomet hoxy, WD 2006/ 032384 - 11 -
PCT/EP2005/009734 R3 and R4 are identical or different and i ndependently
of one anotigkheirRRECsMtes ANPGRS of tKEEIMY] , et hoxy, fluorine or chlorine,
R5 and R6 are i dentical or different and represent hydrogen or nethyl, R7
represents - H2 or - NHCH3, represents hydrogen, and their
salts, sol v%@glcé H“@GFW@@ CBFP‘?‘H‘QS %fé{‘% generex fopnpla (T ar i nportance are
conpounds of the general formula (I-A)

H,C CH3/©/\ 'T/R.
| HO\Tr><\S (CH,), =
o Y \ﬁ_Z_R1
D __N (I-A),
b

R

2

10  in which
R', R% R%, D, E, Z and n are each as defined above,
and their salts, solvates and solvates of the salts.

Of very particular importance are compounds of the general formula (I-C)

' R
7~
H,C CH3/©/\N
HO |
W‘)(S N/

! k\ | . (1-C),

2

15  in which
Z represents a bond or represents O

and



2 H3CN CH3 HOS (CH2), O~E~Z R~ R8 10 in which R, R2, R8 D, E Z
and n are each as defined above, and their salts, solvates and sol vates of
the salts. WD 2006/33384ti cul ar i nportance 1are conpounds of tHtg/EE0Nes/809734
formula (1-C) R2 H3ICCH3 NHOS N (I-CQ, OZR 15 in which Z
represents a bond or represents 0 and WO 2006/ 032384 - 12 -

PCT/ EP2005/RQ3d 82 areBachadefiiRdabfeeach as defined above, and their salts,
sol vates and sol vates of the salts. The individual radical definitions
given in the respective conbinations or preferred conbinations of radicals
may, i ndepeRd&ififglinpolyatrs phialyassichthe §1en conbi nation of the radicals,

al so be replaced 5 by any radical definitions of other conbinations. Very

particul ar THeah@viehd Qadical BéNnRbnt QivEPHh AkpRIe @inbindBoRlor PRE@re@cohibBations
preferred ranges. nentioned above. The invention furthernore provides a

process f orofFatgrkpayginderendeay ol heigaroulargiver eprplinatien of the radicals,gisodie replacey
accordi ng twy dnbeadicaVeRhiteRs ofORRF &miviiatigRd i n that conpounds of the formula
(rn) _

Very particular preference is given to combinations of two or more of the preferred ranges

mentioned above.

The invention furthermore provides a process for preparing the compounds of the formulae (I), (I-

A) or (I-C) according to the invention, characterized in that compounds of the formula (II)

0] R
R R A+ (i,
R4

10

in which R% R, R, R®, R® and A are each as defined above

and
T represents (C;-Cy)-alkyl, preferably tert-butyl, or represents benzyl,

are either

15 [A] initially reacted in an inert solvent in the presence of a base with a compound of the

formula (III)
1
= X
HC//\ (1),
in which
X! represents a suitable leaving group, such as, for example, halogen,

20 to give compounds of the formula (IV)



OR3 TiplIXAR R6 R NH(IlI), R4 10 in which RR, R3, R4, R5, R6 and A
are each as defined above and T represents (Cl-C4)-al kyl, preferably
tert-butyl ,wWor0b&m2884ent s benzyl, are eilBher 15 [A] initi &CTyEMRea0m®A34 n
-an inert solvent in the presence of a base with a conpound of the formula
(rrr)y X HCG- (1),  in which X' represents a suitable | eaving group, such
as, for exanple, halogen, 20@go give corrpgunds of the formula (1V) WO
2006/ 032384 - 13 - PCT/EPZOOEZJ?E%M 0O RRTAO--IXAR6 51 CHRRN,,

(1V), R4inwhich A T, R ; Apd R6.are each as defined above,
then converted, in an inert sol6 toi & pregence trcopper (1) iodide, a
suitabl e palladium catalyst did & bagg, with g_co nd of (tr\l,'u)e formula (V)
O 5 X2ARL (V), in which Rl is as digj ed above™and ’

in which A, T, R% R? R* R® and R® are each as defined above,

then converted, in an inert solvent in the presence of copper(l) iodide, a suitable palladium

catalyst and a base, with a compound of the formula (V)

o
S xz)j\R1 V),
in which R' is as defined above and
X? represents a suitable leaving group, such as, for example, halogen,
into compounds of the formula (VI)
0]
. R’ 0 |
A . .
~o ITZ 1 _
6 5 P R
R R N_Z VD,
R*
10 in which A, T, R, Rz, R3, R* R’ and R® are each as defined above,

which compounds are then reacted, in an inert solvent in the presence of a base, with a

compound of the formula (VII)
NH

PN

R NH,  (VID,

in which R® is as defined above,

15 to give compounds of the formula (VIII)



X2 represents a suitable | eaving group,
into conpounds of the fornmula (VI) 0 R3 O

such as,

for exanpl e, hal ogen,

T, OIIXAR2R6 RS NR (VI),

R4 10 i n whwotrofs/oRn3sR , R2, R3, R4, R5.aad R6 are each as rdgiErreds/edose,

whi ch conmpounds are then reacted,
base, with a
R8 is as defined above, 15 to give {ONMpo
2006/ 032384 -14- PCT/ EP2005/ 009734 R4~R

O NNR8 inwhich A T, R, R, RR3,
above, or [B] initially cgnvented,
a base, with a conpound of T Aform

O

in an inert solvent
compound of the formula (VII) NH R8)~ NH (VIl), z
unds of the

in the presence of a
in which
formula (VIIl) WO

O~1 R TA\ 3 (Vill),

s _R5-RY

RS, and R8 are each as defined
i nett sglvenig'in the presence of
(X . kE

(VII),

NYN
8

R

in which A, T, R', R} R} R R® RS and R® are each as defined above,

or

(B]
5 formula (IX)

initially converted, in an inert solvent in the presence of a base, with a compound of the

in which D, E and R® are each as defined above,

into compounds of the formula (X)

10
and these compounds are then either

[B-1]

E (X),
s

in which A, D, E, T, R%, R®, R*, R®, R® and R® are each as defined above,

reacted, in an inert solvent in the presence of a base, with a compound of the formula (XI)

R—z—H

15 in which R' is as defined above and

(XD,



R8 NC in which Db E and R8 are each as defined above, into conpounds of
the formula (X)) RA RR RERS N OTA3DE RNOC 10 inwhich A D E T,
R2, R3, R4,wB2006%32384l R8 are each as defisned above, and tPogsEP2005P@IRLS
are then either [B-1] . reacted, in an inert solvent in the presence of a
base, with a conpound of the fornmula (XI) R-Z'--H (X), 15 in which R is

as defined abovez'and }s2006/HI2BBGhere RDisas REHERRNOS/ 009734 Z' represents
0 or NFR9, where RO is as defined above, to give conpounds of the fornula

(XI'l') M R RE RSN T OA R~N XI1), RBZ R inwiichA D E T,
Z, R, R, R3 t?zﬂwe?éﬁnp"%dsai’ﬁﬂ’em}ae( ch as defined above, 5 or [B-2]
react ed, in an inert solvent in the presence of a palladiumcatal yst and a
base, with a conmpound of the formulg (XI11) OTlR R-B\ (XII'l1), OT

R )\)\ (X1,

in which A, D,E, T, Z', Rl, Rz, R3, R4, R’ , R® and R® are each as defined above,

[B-2]

reacted, in an inert solvent in the presence of a palladium catalyst and a base, with a

compound of the formula (XIIT)
R—B (XI),
1

10 in which R! is as defined above and
T' represents hydrogen or (C,-Cy)-alkyl,

to give compounds of the formula (XIV)

AL /@C!

N R

in which A, D, E, T, R', R%, R?, R*, R®, R® and R® are each as defined above,
15 S or

[B-3]



10 in which R is as defined above and T' represents hydrogen or
(C -C4)-alkyl, to give conmpounds of the formula (XIV) R4/ Rz R6 R5 NO

T 1111 A 3Dwd doBs®s33¥kV), O Ra/\NR inghich A D, E T, RI/EFRDs5EH73RE,
R5, R6 and R8 are each as defined above, 15 or [B-3] WD 2006/ 032384 - 16-

PCT/ EP2005/ 009734 reacted, in an inert solvent in the presence of a

pal | adi um cat al yigfctedWintal ll@en%rmﬁqﬂqle%s&&e of § PAIRMLA caefids, l%th & E512p 4 Br K3
(XV), in which mand R are each as defined above and 5 X3 represents

hal ogen, in partfoetaXYroni ne, to give conpounds of the forrrula (XVI) R4
RR RERSN TA3D-ER(XVI), OR(CHR)mRinwichm A D E T, R,

R2, R3, R4, R5, R6 and R8 are eachias 1 ned gbove or 10 [C] reacted, in
an inert solvent in the presence Ef 3(;&‘;);6"?% gh a %Vr?pound of the fornula

(XvI1)
in which m and R! are each as defined above and

5 _ x? represents halogen, in particular bromine,

to give compounds of the formula (XVI)

D/A
R )\ )\ (XVD),

in whichm, A, D, E, T, R', R?, R?, R*, R? R® and R® are each as defined above,
or

10 [C] reacted, in an inert solvent in the presence of a base, with a compound of the formula

(XVID)

N (XVID,

in which D, E and R! are each as defined above and
Z? represents a bond, O or N-R®, where R’ is as defined above,

15 to give compounds of the formula (XVIII)

R 2
R
0 A
7~
o’
\”><A " [L /|[]:_\ 1 (XVII),
0 22 _R

N



a .EZ?R D,,/N(XVIl), in which Db E and R are each as defined above
and Z2 represents a bond, 0 or NNR9, where RO is as defined above, 15 to
gi ve conmpouwd006/03ne4fornmula (XVIIl) RAIRRZ R6 RS N T ApRSTIEPINO5/E0IR34 0
Z2~,RL (XVII1), WO 2006/032384 -17- PCT/ EP2005/009734 in which A, D, E, T,
Z2, R, R2, R3, R4, R5 and R6 are each as defined above, and the resulting
conpounds of -t hep GafcHW, BEE(MIZR I, RY K IRY, RGN X0 are €26M1a) d@tida (V) 1) are
subsequent |y converted by basic or acidic hydrolysis or, if T represents
benzyl, also_ hydrogenolytically, into the respective carboxylic acids of
t he fornul &nd|thB)regRitingocompopndrsofj theypformujge (VED,NCHD. gXIV), HX¥Dgamt (XVIIR #ki ch
n, A D Esubseqinily FonvdRd B} bate, oRGicRRd ti8oRkS 6ach as LekiedeaRoYaiso
and, if appropriate, subsequently converted into the conpounds of the
formul a (1 )hydeigenglytisallyeinicr the epspeshiveserbanylisaeide of theforraeis Iklown from t he
literature, and the conpounds of the formula (1) are, if appropriate,
reacted wth the appropriate (449 solvents ]20 and/or (ii) bases or acids to
give their solvates, salts and/ ge~solwatesRf the salts. The conpounds of
the formula (11) and their RTeq? on are described in WO 02/ 28821 or can
be prepared anal qu'\\ﬁ]ly t he ¢esses described therein. Conpounds of
o)

the formula (I1) in 2

R \KE\\li 7R
| ) v ! (D),
e

in whichn, A, D, E, Z, R/, Rz, R3, R* R®, R® and R® are e_ach as defined above,

and, if appropriate, subsequently converted into the compounds of the formula (I} using

esterification or amidation methods known from the literature,

and the compounds of the formula (I) are, if appropriate, reacted with the appropriate (i) solvents

10 and/or (ii) bases or acids to give their solvates, salts and/or solvates of the salts.

The compounds of the formula (II) and their preparation are described in WO 02/28821 or can be
prepared analogously to the processes described therein. Compounds of the formula (I) in which

A represents S can also be prepared by initially converting compounds of the formula (XIX)

3
R cl

(XIX),
NC )

15  in which R® and R* are each as defined above

in an inert solvent with sodium sulphide into compounds of the formula (XX)

)
R SH

(XX),
NC )



A represents S can also be prepared by initially converting conpounds of

the formula (XIX) RC (XIX), NC4 R 15 in which R3 and R4 are each as

defi ned abaove 2006/@32380ert sol vent with sogium sul phide i nt @CcoorRRoosIoE) 784

the formula (XX) R SH NC'' (XX), 4 R WD 2006/032384 - 18 -

PCT/ EP2005/ 009734 in which R3 and R4 are each as defined above, reacting

these subseguanrhRY avd fhrodachhd R@HEd dbBlLr medi ate i sol ation with a conpound
of the formula (XXI) O a T X0 (XXI), R5 RS 5in which T, R5 and R6 are
each as defined above and X4 represents a suitable |eaving group, such as,
for exanpl &e2cHag Bessubsrpishibapih or wiEioubiniermgdiatg jsplatiop vith & eonpppbrd REdhedgmpttinds
of the formuika (XXI1) O R\ 3 S OAT RS Rs (XXI1),

o)

4
X%LO/T (XX),
R5 6

R

5  in which T, R® and R® are each as defined above
and

x* represents a suitable leaving group, such as, for example, halogen, mesylate, tosylate or

triflate,

to produce compounds of the formula (XXII)

\ 0
TN
5 6
R™ R (XXI),
NC -
10

in which T, R}, R*, R® and R® are each as defined above,

then reducing with a suitable reducing agent, such as, preferably, borane or borane complexes (for
example diethylaniline, dimethyl sulphide or tetrahydrofuran complexes) or else with sodium boro-

hydride in combination with aluminium chloride to compounds of the formula (II-A)

3 ' .
R S%J\O/T
5 6 '
H,N , R R {-A),
R4

in which T, R?, R, R* and R® are each as defined above,

15

and subsequently, if appropriate, reacting these in the presence of a base with a compound of the

formula (XXIII)



NCa 10 R inwhich T, R3, R4, R5 and R6 are each as defined above, then
reducing with a suitable reducing agent, such as, preferably, borane or

bor ane conplkexess/(2084 exanpl e di et hyl anil$i ne, di nethyl sulpghiEle008/009734

t etrahydrof uran conpl exes) or else with sodi um boro- hydride in conbination
wi th alum niumchloride to conmpounds of the fornmula (11-A) 0 R3 S CAT H2N
RS Rs (I1-A), 4 R 15 in which T, gH3. 4, §E§ﬁ@d R6 are each as defined
above, and subsequently, if approprlate re g these in the presence of
a base with a conpound of the fornula (XXII1) WO 2006/ 032384 -19-

PCT/ EP2005/;QQ9#%84 RZAXS (XXII1), in which R 2A has the nmeaning of R2 given
above, but does not represent hydrogen, and 5 X5 represents a suitable

| eavi ng group, such as, for exanple, halogen, nmesylate, tosylate or
triflate, IBrer t haviheBRInng §R’ given fhoc%@g%dogmrssep(qssmhyqrpm - (1), (1V) +
(VM) -* (M), (M) + (V1) =~ (M11), (X)) + (XI) -* (XI1), (I'l) + (Xvil) -*
(XVIII) angpgl1-A + (XXIll) -> (Il1) are, for exanple, hal ogenated

hydr ocar bons, such as di chl oronmet hane, trichl oronet hane, carbon
tetrachloride, tri 10 chl oroet hane, tetrachl oroethane, 1,2-dichloroethane
or trichl orbet hysResrents aispitable leayipgmergep, gucd asy for examprle. halgiey anfsylate, tosylate or

t et rahydr of ur an,i@ycol dinmethyl ether or diethylene glycol dinethyl ether,
hydrocar bons, such as benzene, xylene, toluene, hexane, cycl ohexane or

m neral oil fractions, or other solvents, such as ethyl acetate, acetone,

di ot hy! £ orfFRhiaiNens dorse PrgFess HERsHBXT AED AL, (V) + (V) - (VD, (VD) + (VIh) > (VID,
X) + XI) - (XI), (II) + (XVII) —» (XVIHI) and (II-A) + (XXIII) — (1) are, for example,
halogenated hydrocarbons, such as dichloromethane, trichloromethane, carbon tetrachioride, tri-

10  chloroethane, tetrachloroethane, 1,2-dichloroethane or trichloroethylene, ethers, such as diethyl
ether, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether,

- hydrocarbons, such as benzene, xylene, toluene, hexane, cyclohexane or mineral oil fractions, or
other solvents, such as ethyl acetate, acetone, dimethylformamide, dimethyl sulphoxide, N, N'-
dimethylpropyleneurea (DMPU), N-methylpyrrolidone (NMP), pyridine, triethylamine or

15  acetonitrile. It is also possible to use mixtures of the solvents mentioned. For the process steps (II)
+ (II) —» (IV), (VI) + (VII) —» (VID), (X) + (XD — (X1II) and (II-A) + (XXII) — (II), preference

is in each case given'to dimethylformamide, for the process step (IV) + (V) — (VI), preference is
given to triethylamine, and for the process step (II) + (XVII) — (XVIII), preference is given to

dioxane.

20  Inert solvents for the process step (II) + (IX) — (X) are, for example, alcohols, such as methanol,
ethanol, n-propanol, isopropanol, n-butanol or tert-butanol, halogenated hydrocarbons, such as _
dichloromethane, trichloromethane, carbon tetrachloride, trichloroethane, tetrachloroethéne, 1,2-
dichloroethane or trichloroethylene, ethers, such as diethyl ether, dioxane, tetrahydrofuran, gliycol
dimethyl ether or diethylene glycol dimethyl ether, hydrocarbons, such as benzene, xylene,

25  toluene, he).(ane, cyclohexane or mineral oil fractions, or other solvents, such as ethyl acetate,
acetone, dimethylformamide, dimethyl sulphoxide,. N,N’-dimethylprdpyleneurea (DMPU),
N-methylpyrrolidone (NMP), pyridine, triethylamine or acetonitrile. It is also possible to use

mixtures of the solvents mentioned. Preference is given to dimethylformamide or isopropanol.

Suitable bases for the process steps (II) + (III) —» (IV), (IV) + (V) = (VD), (V) + (VII) - (VIII),
30 D+ (IX) = (X), (X) + (XI) = (XI), (X) + (XI) — (XIV), (I) + (XVI) —» (XVII) and (II-A) +

(XXIIT) — (II) are the customary inorganic or organic bases. These preferably include alkali metal



di met hyl propyl eneurea (DVPU), A- nethyl pyrrolidone (NWP), pyridine,
triethylamne or 15 acetonitrile. It is also possible to use m xtures of

the sol ventwomntiogrsed. For the process speps (11) + (111)pcHERIOW/00d7WL) +
(VL) (ML), (X)) + (Xt)y -4 (Xit) and (11-A) + (XXI1l) -3 (I'l1), preference
is in each case given to dinethylformam de, for the process step (1V) + (V)

(VI), pref eﬁﬁﬂ%’deb Ssuc}ghsV?d} mpIE, 18RiM BEIRRe, s%ﬂﬂmfkgrdrc;xnﬁ PHIGERE B ERki&d, | )
+ (XVI) - (XL 1), eference is given to dioxane. 20 nert sol vents for

t he processalkiliepefel P’) alkal(qe>earth eyl carbenatesp suehxasnihiam edreashis| sodivny chrbasate,
met hanol ,  gthanol oarfbnRE ORAAR) caloSHRY OPRIRGM RrdHianglaioh tsﬁglkoﬁﬁésamh 'as

hal ogenat ed hydrocarbons, such as- di chloronethane,” trich ororret ane
carbon t et r sdhitompthexide ori potAsHv tethenide, sodinmzagivikie oo phagsaum athaxide or potassium

di chl or ogt h@ﬂ%ufbgldter bigdll %E&F%g&’r}cﬁé‘ cl?{agﬁd?u gpdea%gfu ?tJ&}(eﬁg%Q m amide,

di oxane,” tetrahydrofuran
di.nmet hyl et hitbium hydnmciaylmyrh)smlckuorhpca&shmnhis@mpethxmb'm)emld%ort btlhllllﬁnd;lsdpe)pahe

cycl ohexane_or,_m neral oil fracti %\)1 ol v Yh
acet at e, 2 dnoé Organic atnhnﬁs,f %Fﬁg?n el ylaau thﬁ O%(nle ?hylp1per1%1ne }\/ N

N, N - di net h@'iisppmpbyd:tmﬂﬂmhe@y(l@h&?w)o, dlazhblmﬂdﬂyB.p},nbn-GlendG)BN)( NMH)a,zah)Wcldﬂi.IlE],—

t t hyl am ne or @ltr A L s ssi bl et se mxtur of he
Sol vent s meMBIRADCRY Lirey biabieteit d e A et B e oyeps (V) T ()

i sopropagol - (\Byidmbl( @(bas , fmr+ thempL,osess) &IdG(IESAXUXXI'H)(J-)l(m p‘refex(ehéé)ls
(1V) + ( -a (vl), (Vv Vi | VI 30 (LI') + gj ()qg )&

-a (X)), (g(yemtO(tXptpylymms og)({ Wusogqpylethykamq )‘or the Pr)ngsp IsteP & (1) Ay (X0

(XXIrry -- r e

bref er abi y TecheEle et SUERR TS BaRARNL GRS B T8 Srod3 3Bey BEG5 T -
hydr oxi des, T8y¢WD as(VID e# (elaaypd €) 1 (X XYY paXireles issgicknuorpétytivaxéattonate
pot assi um h dr oxi de b I kali metal or alkaline earth netal carbonates, such
as |ithi um T&PBEITREE On &8di um carbonate, potassium carbonate, cal ci um
carbonate or caesium carbonate, alkali netal al koxides, such as sodium

met hoxi te oih theke gssdiessstem) thexidaske js iwodtiunase tehpldyel® imen pobas sif franetl hoxd ehel, or

potassium 5_t but oxi de tal ,hydrides ch assdlu hydr i
ani des, suclhef%ra%] SAFUAT A rom}l tcfﬁﬁ]r%& tl)’laés{3 r?rrrne ﬂfst FINAYE rﬁoé’é S?rxmnate

pot assi um binsfrodessmaehyivg i+ (M))-aniVlp tier bdsé trivichjiantdid sanps’uﬂ@lyalneo@m eempdyed as
organi ¢ am nes, such as triethylam ne, N nethyl norpholine,

N- et hyl pi p®& Vthl ne, N, N- diisopropylethylam ne, pyridine,
1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene (DBN), 1, 4-di azabicyclo[2.2.2]- octane

(DABCOO) OF Indrt Soldlérdy 81 they/ p1o0ds® -stbp Ay R eCHTY —8 MRI)DBRE) for RRIMPI Gl d¥heIE E&ieh Sk €PS
%_0 10 - VI) (II)+(IX)-(X) (II)+(XVII? -* (XVIll) and
( | | -A) ( mtpqnja e'ahaxeql,| r)—prolﬁﬂn@lf BPRIARARO}, §-butanol or tert-butanol, ethers, such as diethyl ether,

dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether, hydrocarbons,
such as benzene, xylene, toluene, hexane, cyclohexane or mineral oil fractions, or other solvents,
such as dimethylformamide, dimethyl sulphoxide, N,N'-dimethylpropyleneurea (DMPU),
N-methylpyrrolidone (NMP), pyridine, acetonitrile or else water. It is also possible to use mixtures
25  of the solvents mentioned. Preference is given to a mixture of glycol dimethyl ether, ethanol and

water.

Inert solvents for the process step (X) + (XV) > (XVI) are, for example, ethers, such as diethyl
ether, dioxane, tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethyl ether,
hydrocarbons, such as benzene, xylene, toluene, hexane, cyclohexane or mineral oil fractions, or
30  other solvents, such as dimethylformamide, dimethyl éulphoxide, N,N'-dimethylpropyleneurea
(DMPU), N-methylpyrrolidone (NMP), pyridine or acetonitrile. It is also possible to use mixtures
of the solvents mentioned. Preference is given to tetrahydrofuran or dimethylformamide or a

' mixture of both.



iven to triethylam ne or NN-diisopropyl ethylam ne, for the process step
X) + (XI) -* (XI1), preference is given to sodium hydride or

ri et hyl am we), 2088031388 the process steps2¢l-1) + (111) - (I\BcT/EMODs/H0d7Y4 1)
(M11) and (X) + (XII1) -* (XIV), preference is given to potassium
carbonate or caesiumcarbonate. 15 In these process steps, the base is in

each case el exa6ns de %éﬁer@ﬂpéﬁi‘ﬁedcﬁcut fnrmﬁlberatgreﬁrar{geloffm@roeé Fbrﬂ@b‘éc rme Bfdcess
anount of from1l to based on 1 nol of the coggoun

depr ot onat etieps ({n* GHbc’e@k’) 8 @) vy (VD(VP £ VIDvp ) VIDiad Fhap+ t(XXEI)h*yI(Hmrﬂe
sinmult t o SS

ctop (59 R ety SN AAEitbeRfure Ry Bthom LI/ SIC Byl felfnPt 65

met hanol , eth@ndd prefaraply cpaiad byt in & cyopoEEom +205€ art #A0) thoprocteex gteB KA OXT) -

et hers uc ie X te ydr of col. di net hyl
et her orSS &Iﬁ’y %Ebl&glﬁﬁf’ﬁw @ﬁ@ W E%’ﬁ‘gly Ca’g\ﬁgﬂma‘g e dhe,
xyl ene, tol ﬂ@ﬂeso%e%aneooccxﬁd QB PXRBA R (K quazl) —Q'(k\/f)rl@-ﬁltef% cfiedS e 2
sol vents, such as dinethyl formam de, dinethyl sul phoxi de,

N, N - di net hS?P%?rQS&S?{T’e““ﬁ‘@Lﬁ@a“S@ﬁ\/PU) N-net hyl pyrrolidone (NVP), pyridine,
acetonitrile or else water. It is also possible to use m xtures 25 of the
sol vents memid /en@idns B Bk RERRE Butl & aBhoiFHkrik Oeldal¥l 6t HdBcedfpralte tor SlafBle¥dm
ether, ethanol and water. Inert solvents for the process step (X) + (XV)
(XVI) are, $-dt Laans seneral YheFeactions als casiedip@hgmosnbeTifaessiFox ane,
tetrahydrofuran, glycol dinethyl ether or diethylene glycol dinethyl ether,
hydr ocaggo nﬁma@e ?maaﬁlnb@mmefor Y lpﬁ)@@ss steP(gDw) h%@ﬁgss()ﬁcyg}glém%wmgg are,

m neral oil fractions her sol vents, such i methyl f or ram

di met hyl sufoplswsinke, palladiem@ whlorigs, iséipphassiphesehine)pDivmiuyn D chloride and tetrakis-
N- et hy| pyrér@}lh’eﬁ&@ﬁlﬁsﬁh’h‘@alladﬂrﬁ@ﬁjk&efcﬁlr éﬁﬁg OIFE.tI(Ifeisgn el 41, J.Sor?. Bk 051 hkdee to

use mxtures  of the solvents nentione erence Is give
t et r ahydr of 13l A2@2)]diThetdagtiongs weafirefdy orrried ovfi intthe preecdhof bnprpin() 2608 £3@384

- 21 - PCl éP%QP%%gf?P{x%é&e @?ot“giﬁﬁ}%%a eyl L& GEEEhE| Yode@y ried out in a

t enper ature range eprot‘éss steps (I1) + (I11)
(1Vv), (I1V) + (V) -* (M), (VI)+(VII)-(VIII)and(II-A)+(XXIH)-+(|I)
are pr &Y erabitplle pallediuactatiptstsifer the mremfefﬁm@fr)é (KHhge BIV)(I orvk t0@ling') +600r

the process, r

of 11 om <208t g U et leon el BLEET ARG o R bl M LAPPT

(XVII1) ancbl:((agetonltx(llx)plalle;dll(nXH)/)Chlarlée pmde[lelr #b(dipteaylphosphim)ferrbeene] dichivggpalbdd-
um(Il) dichloromethane complex [cf., for example, J. Hassan et al.,, Chem. Rev. 102, 1359-1469
(2002)].

1 FF/—\(Q

20 Suitab1¢ palladium catalysts for the process step (X) + (XV) — (XVI) ("Negishi coupling") are,
~ for example, bis(triphenylphosphine)palladium(ll) chloride, tetrakis(triphenylphosphine)pallad-
ium(0), bis(dibenzylidenacetone)palladium(0) and [1,1'-bis(diphenylphosphino)ferrocene]dichloro-
palladium(Il) dichloromethane complex [cf., for example, T. Shiota and T. Yamamori, J. Org.
Chem. 64, 453-457 (1999)]. |

25  The hydrolysis of the carboxylic esters in the process steps (VII), (XII), (XIV), (XVI) or (XVIII)
— (I-B) is carried out by customary methods by treating the esters in inert solvents with bases,
where the salts initially formed are converted by treatment with acid into the free carboxylic acids. -

In the case of the tert-butyl esters, the ester hydrolysis is preferably carried out using acids.

Suitable inert solvents for the hydrolysis of the carboxylic esters are water or the organic solvents
30  customary for ester hydrolysis. These preferably include alcohols, such as methanol, ethanol,
n-propanol, isopropanol, n-butanol or tert-butanol, or ethers, such as diethyl ether, tetrahydrofuran, _

dioxarie or glycol dimethyl ether, or other solvents, such as acetone, acetonitrile, dichloromethane,



from+80C to +150C, and the process step (X) + (XV) - (XVI) is preferably
carried out in a range of from+40C to +80C. The reactions can be carried

out at at nogphené/e323ekevated or reduced_ppessure (for exanmplog/dr0m/o®d 7 to
5 bar). In general, the reactions are carried out at atnospheric pressure.

10 Suitable palladiumcatalysts for the process step (IV) + (V) - (M)
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i sopr opanol u or tert-butan or ethers such di et hyl r,
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20  atmospheric pressure.

The process step (I-B) — (I) is carried out according to methods known from the literature for the

esterification or amidation (amide formation) of carboxylic acids.

Inert solvents for these process steps are, for example, ethers, such as diethyl ether, dioxane,
.tetrahydrofuran, glycol dimethyl ether or diethylene glycol dimethy! ether, hydrocarbons, such as
25  benzene, toluene, xylene, hexane, cyclohexane or mineral oil fractions, halogenated hydrocarbons,
such as dichloromethane, trichloromethane, carbon tetrachloride, 1,2-dichloroethane, trichloro-
ethylene or chlorobenzene, or other solvents, such as ethyl acetate, pyridine, dimethyl sulphoxide,
dimethylformamide, N,N'-dimethylpropyleneurea (DMPU), N-methylpyrrolidone (NMP), aceto-
nitrile or acetone. It is also possible to use mixtures of the solvents mentioned. Preference is given

30  to dichloromethane, tetrahydrofuran, dimethylformamide or mixtures of these solvents.

Suitable condensing agents for an esterification or amide formation in process step (I-B) — (1) are,

for example, carbodiimides, such as N,N'-diethyl-, N, N'-dipropyl-, N,N'-diisopropyl-, N,N'-dicyclo-
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atmospheric pressure.

The compounds of the formulae (IIT), (V), (VID), (IX), (XI), (XII), (XV), (XVI), (XIX), (XXI)
and (XXIII) are commercially available, known from the literature or can be prepared analogously

to processes known from the literature.

25  The preparation of the compounds according to the invention can be illustrated by the synthesis

schemes below:
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" [a): caesium carbonate, DMF, RT; b): (Ph3),PdCl,, copper(l) iodide, triethylamine, RT; c):
R®-C(=NH)-NH,, potassium carbonate, DMF, RT; d): hydrogen chloride in dioxane or trifluoro-

5  acetic acid in dichloromethane].
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H,
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H.,C CH,

% s
[Z' = O or NH; a): triethylamine, DMF, RT; b): sodium hydride (for Z' = O) or triethylamine (for

=NH), DMF, 100-150°C; c): hydrogen chloride in dioxane or trifluoroacetic ‘acid in
5  dichloromethane].



R 8 [a): caesium carbonate, DMF, RT; b): (Ph3)2PdCl2, copper (1) i odide,
triethylamne, RT; c): R8-C(=NH)-NH2, potassium carbonate, DMF, RT; d):
hydr ogen chiorldodgoinggli oxane or trifluorosg.5 acetic acid i PCT/EP2005/009734
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[a): (Ph;)4Pd, potassium carbonate, DME/ethanol/water, 140°C; b): hydrogen chloride in dioxane

or trifluoroacetic acid in dichloromethane].



S\ NMOR NZ[Z =0o0r NH a): triethylam ne, DVF, RT; b): sodium
hydride (for Z° = 0) or triethylamne (for Z =NH), DM, 100-150C, c):
hydr ogen chiyordodsoixg4li oxane or trifluorgacetic acid in 5 pCT/EP2005/009734
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"[a): (Ph3)sPd, THF/DMF, 60°C; b): hydrogen chloride in dioxane or trifluoroacetic acid in

dichloromethane].
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[a): DIEA, triethylamine, isopropanol, 60°C; b): (Ph;),Pd, potassium carbonate,
DME/ethanol/water, 140°C; c): hydrogen chloride in dioxane or trifluoroacetic acid in

dichloromethane].
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b) : (Ph3) 4Rsl0 2004/6384m car bonat e, DME-ephanol / wat er, 140@CTEP2005/6908EN
chl.oride in dioxane or trifluoroacetic acid in 5 dichloronethane]. WO
2006/ 032384 -29- PCT/ EP2005/ 009734 Scheme 6 2 C1 \ Z HC3CCHl~~) H3 O
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[Zz=O, NH or a bond; a): DIEA, dioxane, 120°C; b): hydrogen chloride in dioxane or

trifluoroacetic acid in dichloromethane].

5  The compounds according to the invention have useful pharmacological properties and can be used

for the prevention and treatment of disorders in humans and animals.

The compounds according to the invention are highly effective PPAR-alpha modulators and as
such are suitable in particular for the primary and/or secondary prevention and treatment of

cardiovascular disorders.

10  The compounds according to the invention are particularly suitable for the treatment and
prevention of coronary heart disease, for myocardial infarction prophylaxis and for the treatment
of restenosis after coronary angioplasty or stenting. The compounds according to the invention are
also preferably suitable for treating stroke, CNS disorders, Alzheimer’s disease, osteoporosis,
arteriosclerosis, hypercholesterolaemia and for elevating pathologically low HDL levels and for

15  lowering elevated triglyceride and LDL levels. In addition, they can be used for treating obesity,
diabetes, metabolic syndrome (glucose intolerance, hyperinsulinaemia, dyslipidaemia and high

blood pressure) and hepatic fibrosis.
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Furthermore, the compounds according to the invention can also be used for the treatment and/or
10 prevention of micro- and macrovascular damage (vasculitis), reperfusion damage, arterial and
venous thromboses, oedema, cancerous disorders (skin cancer, liposarcomas, carcinomas of the
gastrointestinal tract, of the liver, of the pancreas, of the lung, of the kidney, of the urethra, of the
prostate and of the genital tract), of neurodegenerative disorders (Parkinson’s disease, dementia,
epilepsy, depressions, multiple sclerosis), of inflammatory disorders, immune disorders (Crohn’s
15  disease, ulcerative colitis, lupﬁs erythematodes, rheumatoid arthritis, asthma), renal disorders
(glomerulonephritis), disorders of the thyroid gland, disorders of the pancreas (pancreatitis), skin
disorders (psoriasis, acne, eczema, neurodermitis, dermatitis, keratitis, formation of scars,
formation of warts, frostbites), viral diseases (HPV, HCMV, HIV, HAV, HBV, HCV), cachexia,

gout, incontinence, for wound healing and angiogenesis, and also for improving performance.

20  The activity of the compounds according to the invention can be examined, for example in vitro,

by the transactivation assay described in the experimental section.

The in vivo activity of the compounds according to the invention can be examined, for example, by

the tests described in the experimental section.

The present invention furthermore provides the use of the compounds according to the invention

25  for the treatment and/or prophylaxis of disorders, in particular the disorders mentioned above.

The present invention also provides the use of the compounds according to the invention for
preparing a medicament for the treatment and/or prophylaxis of disorders, in particular the

disorders mentioned above.

The present invention also provides a method for the treatment and/or prevention of disorders, in
30  particular the disorders mentioned above, using an effective amount of at least one of the

compounds according to the invention.
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di sordeses, red¥ptor antagonists, leptin receptor agonists, LTB,receptor antagonists, analgesics,

antidepressants and other psychopharmaceuticals.

The present invention provides in particular combinations. comprising at least one of the
compounds according to the invention and at least one lipid metabolism-modulating active

compound, an antidiabetic, a hypotensive compound and/or an antithrombotic agent.
25  Preferably, the compounds according to the invention can be combined with one or more
o antidiabetics mentioned in the Rote Liste 2002/I1, Chapter 12,

e  antithrombotic agents, by way of example and by way of preference from the group of the

platelet aggregation inhibitors, the anticoagulants or the profibrinolytic substances,

¢ hypotensives, by way of example and by way of preference from the group of the calcium
30 antagonists, angiotensin-All antagonists, ACE inhibitors, alpha-receptor blockers, beta-

receptor blockers and also the diuretics, and/or
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|ipid metabolism such as PPAR-gamma and/ or PPAR-delta agoni sts,

i nhi bitors, tHyHolas HérbmbdditarsdCBFP iihitersd MAPrikibices, RPAM:- geimmesy andist PPV CoA
reduct ase Of iz c S t is

i nhi bi tor s Agilléj %ﬁrﬁ %ISt éhros Ogﬁ@f&g?%hr g@%ggﬁ{ %ol}lrﬁllgbrll :bt% h’%ﬁc bi Pepcg(?; d
absor pti on i ntabkirbes, bile adicPrepshiphipn mhfé'),itonaiaa{tilmproe@ﬂp)tantagmﬁstagon| sts,

al dol ase reductase inhibitors, and also |ipase inhibitors; antidiabetics

ant i oxi da”tpﬁ-ludla'ﬂé(tpc%%gﬁéfgﬁbl Qﬁﬁ%ﬁoodsag%gﬂﬁ% ﬁ,}?{ll@l aﬂ&&&ﬁ@%ﬁ’ﬁhtﬁk? and plso orally

angi ot ensi receptor ant goni st's tors a-recep
bl ockers, betee hapghtamiblageicesmypopedsf lhbreonn%lhmamdiinglhandtmatlvantmqhmeobmh

Dot i ¢ a0eN 50,516, 85 Bk P AARLEIRH AR ATLRL L8l Sy, DLl COROU! ant s

profibrinolytic su ances anore al'so ' cy atics Further
possi bl e conbi nati ons include antiinflammatory agents, 15 such as, for
exanpl el0 COXaRy pative bipaghsgentn dorapesiodsNEFudan by Iviay of sxaneBFaridrihi Wi of weference,

vasopept i dasﬁgyh?ﬂg)gla%: %%B?xhde%l d%%%lt{nglquc&ehgﬂl sn hi ?5&12% ﬁdl%gs pE{fu %'oshdmialones

pronot ers. e conpounds accor I nvéntion
f urt her nor eslizesidadenimibitosy, extucagpon @wagbnis@t th—lwgbimstet ﬁ@K lactceprer agmmsmu fegisn

preferably fromthe.group,of the Csthlors Of%cepgor es hf—: oni st

receptor .agonists, 1 n sensmze ver 0’1 ed, in the
p38- ki nase THhibi ?ors orexin agonrs AR iR tlors

CCK-1 20 recmptamm @frghwgnnmg&tess aﬂdécptgiyaogeeo:lgm QTodalgl(omcfﬂgElposh'ﬁﬁ«ﬁkd’ﬁﬁ@ptamium
ant agonj st s esi cs ressants and uticals.
The prefssentCh'fnﬁ\?e??gPecﬁ‘l SRV 8ree§(aﬁnﬁle R “bg%gﬁ%@%% @gd'%r@gg I'ng at
| east one of the conpounds accordl ng to the invention and at |east one
l'i pid nmetaldola 9r¢fmdmnat>ﬁinrgntaof itheeinventiopotha dcomaoungntacchirdibetté ¢he @nvention are
hypot ensi ve , con;georgd"nmcan /or an_.ant Iht hronboti c agent. 25 Preferably, the

r

ation withins
conpounds acco 2 PVEnEY0R can be conbined with one or nore

anti di abetics nentioned in the Rote Liste 2002/11, Chapter 12,
. In a preferred embodiment of the invention, the compounds according to the invention are

administered in combination with a glucosidase inhibitor, such as, by way of example and by way

20  of preference, miglitol or acarbose.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a sulphonylurea, such as, by way of example and by way of

preference, tolbutamide, glibenclamide, glimepiride, glipizide or gliclazide.

In a preferred embodiment of the invention, the compounds according to the invention are
25  administered in combination with a biguanide, such as, by way of example and by way of

preference, metformine.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a meglitinide derivative, such as, by way of.examp'le and by 'way

of preference, repaglinide or nateglinide.

30 In a preferred embodiment of the invention, the compounds according to the invention are

administered in combination with a PPAR-gamma agonist, for example from the class of the



antithronbotic agents, by way of exanple and by way of preference fromthe
group of the platelet aggregation inhibitors, the anticoagulants or the
profi bri nolWDi2006802884nces, hypotensives3-by way of exanplPETAHRRODY08EF4 of
preference fromthe group of the calcium 30 antagonists, angi otensin-Al
ant agoni sts, ACE inhibitors, alpha-receptor bl ockers, beta- receptor

bl ockers angiaglligmedibgesdbucheds| 68, wanef examp2 28064 0RZ38f prefedence, pioglitazone or
PCT/ EP2005/ 009734 i pid metabolismnodul ati ng active conpounds, by way of
exanpl e and°H§'¥&)c-of preference fromthe group of the thyroid receptor
agoni sts, chol esterol synthesis inhibitors, such as, by way of exanple and
by way of paefieb@paR, agkiviSafeOhefeRBlyCINAESI0o0d amuzaqll@n@nﬁ)wﬁdaeﬁins thel gRUpOO1L BE S,
ACAT inhibitors, CETP inhibitors, MIP inhibitors, PPAR-gamma and/or PPAR 5
del t a agoniRigtelet aggrgasiop ahiitomsibe pmicpagMlanis o E’Ftpmﬁém‘?l}"tf%@tﬁnﬁﬁr bitors,
polymeric bile acid absorbers, bile acid reabsorption inhibitors and

|'i popr otsei nga) paemewmb%ai&)enﬁef it aPettbsSthar® Bﬁfdgra@wrddnglﬁﬂ@}{eﬂrﬁ&dioﬁsare
meani ng insulin and insulin derivatives, and a orally active

hypogl ycaerAdBIHEErd B ©BRPAIMHIID Hplaislet ﬁ%%qgﬁw lali‘ihlt‘?fn%lﬁlll F%ﬂ bygry obexppels and

i ncl ude bOUﬂuw@%%H&&ﬂém@%qﬁﬁﬁQﬁmegﬁﬂﬁaoﬂHmDbﬂhﬁ&ﬂ&ﬂ&oglCa' origin, and
al so m xtures thereof. 10 Orally active hypogl ycaem ¢ conpounds i ncl ude, by

way of exanple and by way of preference, sul phonyl urea, biguanides,
meglitini dén&epreé%fi\ﬁé%bodwaw%m myFvgRethe ORMPEUS AgFFdipD AR dhe InyPRiB AT ase

i nhi bitors,dghdiGaePRh RrbAARH $iSa thidnibih irRBRA6E, Sich as GSS:KVa?y of @ﬁaﬂ?ﬂ&fnd%%&%?s
| eptin receptor agonists, insulin senS|t|zers i nhi bifors liver enzynes

whi ch alle imsiEIcRed IRlagHBn, Belzasirh Pvakudn opfleEdfeogenesi s and/ or
gl ycogenol ysi s, nodul ators of glucose uptake and potassium 15 channel

openers, sughy dfferfe@ enfb@HRhE of tHROFRerfion C1he SRpbithdVRc&FdiRE 25 e ieMBn are
99/03861. In a preferred enbodi nent of the inventjon, the conpounds

accor di ng tAMITHECTEh eioppBAtion with & GRITRa BHaganIFtnsuclh A PHRY BheXApls e BYIMAY

In a pref ergrefreaediomit oPinchdigay. Nvention, the conpounds according to the
invention aré admnistered in conbination with a glu005|dase i nhi bi tor,

such as, by way of exanple and by way . 20 of preference glitol or
acar bose. 1A %pf?feé‘feér‘?@dd‘éf?ﬁ'oaf ﬁ@ntﬂv‘a’ﬁ‘o{‘ h@elcr?{}”@ﬂ‘ﬂ 5@0005411@5 é‘brﬁk&oﬂ?{a@on are

accor di 139 taqmtrhﬁerwiﬁ%hlbglau&muh @f&mopm ffBNeer, Ism:hca@rw vﬂa?to'f@ d dhddy way of
sul phonyl urea, such as, §39d¥W exanpl e and by erence,

t ol but ani dePrefefiepdse R afpd S rﬁdeéabalg| r@fﬁ"%‘?aﬁe f%lfiar@rlmeq, aé@%mux PMD-
3112, YM-150, KFA-1982, EMD-503982, MCM-17, MLN-1021, DX 9065a, DPC 906, JTV 803,

SSR-126512 or SSR-128428.

In a preferred embodiment of the invention, the compounds according to the invention are

20  administered in combination with heparin or a low-molecular-weight (LMW) heparin derivative.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a vitamin K antagonist, such as, by way of example and by way

of preference, coumarine.

Hypotensives are preferably understood as meaning compounds from the group of the calcium
25  antagonists, angiotensin All antagonists, ACE inhibitors, alpha-receptor blockers, beta-receptor
blockers, phosphodiesterase inhibitors, sGC stimulators/sGC éctivators, enhancers of ¢cGMP
concentrations, aldosterone antagonists/mineralocorticoid receptor antagonists and also the

diuretics.

In a preferred embodiment of the invention, the compounds according to the invention are
30  administered in combination with a calcium antagonist, such as, by way of example and by way of

preference, nifedipine, amlodipine, verapamil or diltiazem.



In a preferred enbodi nent of the invention, the conpounds according to the
invention are 25 adm nistered in conbination with a biguanide, such as, by
way of exampbeoasidzgsway of preferencessnetforni ne. | n apPOTER00R009734
enbodi ment of the invention, the conpounds according to the invention are
adm nistered in conbination with a neglitinide derivative, such as, by way
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preferred enbodi nent of the invention, the conpounds accordi

n
i nventi on afePrefdncni Broptaaelol mtenolehi Heolobnpindelpl. aalmpralﬂ@l @Kpraggqbleqafnblmiol
i nhi bi tor, b%HﬁQol@lsmegMaW r%ol@%ﬁ%& @ol@ingarazgﬁél \Q@tXlo Sjrl(ﬁ;flgeﬁggl’ol %@l%r@bl{?he

cl opi dogr eI ticlopi or dipyridanol. I'na pre err I mént

i nvention, bnmr%nm@ﬂdls esiuelok dabaglol,ocatiedilalngdaptolabnlapdielol, adiivelpls tepanetd! ion
conbi nati-on,, Wnpﬁ o@ thrombin inhibitor, such as, by way of exanple and by _
way of 10 preference, xinelagatran, rrel agatran, bivalirudin or clexane. In
a preferred enbodi rent of the invention, the corrpounds according to the

i nventi®n dnes peefmien smbediewtni af Gnisverionothe viotowdGREdKing ta theen trevg v sdre
such as, b -y r

abci xi mab yald}r%{%é“%%de erreéir?a %QI anwg?t%{)tﬁglcslenven i gsnergl h‘gtﬂcgo%s% ghannel
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factor Xa i V. exa pr.ef ere.
BAY 50- 793§G%%7§§1§h WH)aB Bég%mm@zaé{gg XY gfpreférence @&C‘%X“‘ I R

3112, YM 150diukFA- 1982, EMD- 503982, MCM 17, MN- 1021 DX 9065a, DPC 906,
JTV 803, SSR-126512 or SSR-128428. In a preferred enbodi ment of the

| nventiqn, fhe,co 8%’&%%&%8 it QbR et RERELQD %Q mnistered in
conbi nat’i on wi %eﬁ}%parl n or OW- 1rrrlt)%)elcu’l ar - vve? ght Wm Dari mven ton are
deri vat i ve.administered in combmatlon with an angiotensin-All antagonist, such as, by way of example and

by way of preference, losartan, candesartan, valsartan, telmisartan or embursatan.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an ACE inhibitor, such as, by way of example and by way of
20  preference, enalapril, captopril, lisinopril, ramipril, delapril, fosinopril, quinopril, perindopril or

trandopril.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a diuretic, such as, by way of example and by way of preference,

furosemide.

25  Lipid metabolism-modulating agents are to be understood as meaning, by way of example and by
way of preference, compounds from the group of the CETP inhibitors, thyroid receptor agonists,
cholesterol synthesis inhibitors, such as HMG-CoA reductase or squalene synthesis inhibitors,
ACAT inhibitors, MTP inhibitors, PPAR-gamma and/or PPAR-delta agonists, cholesterol
absorption inhibitors, polymeric bile acid adsorbers, bile acid reabsorption inhibitors, aldolase

30  reductase inhibitors, lipase inhibitors, lipoprotein(a) antagonists, RXR modulators, FXR

modulators, LXR modulators, ATP-citrate lyase inhibitors, leptin receptor agonists, cannabinoid .



In a preferred enbodi nent of the invention, the conpounds according to the
invention are admnistered in conbination with a vitam n K antagoni st,
such as, bywoayoebsezanple and by way ofispreference, coummJITER2005/009734
Hypot ensi ves are preferably understood as neani ng conpounds fromthe group
of the calcium 25 antagonists, angiotensin Al antagonists, ACE
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- conbination with an al pha-l-receptor blocker, such as, by way of exanple
~and by wayndf pisfested rasphedimept o 8xi meEentipp, de pompeynde deeondinglitavilyet ingyntioh eare
invention, 4A6;E20PURLS;:ACGPL M A4t i 1 aqprg" in
conbi nat i ona V\Aﬁltlﬁ a Elet gﬁ%ﬁ%ﬁt gf} gg}f%cﬁe%gptgﬂéc/gﬁgl%%B%E’sﬁy‘?af ex‘L‘ZGlt'IhrT’tzl gﬁ(gnd by
way of pr efayrenpreferqpre pp-dnoixade, 3t R mobdethyraningo(18),, CEB rkdd2olor aaitipmen (TGS |

oxpr enol ol ’26EFAQbUt olol, bupranolol, netipranolol, nadolol, nepindolol,
carazal ol , sotalol, netoprolol, betaxolol, celiprolol, bisoprolol,
carteolol, esnolol, |abetalol, carvedilol, adaprolol, |andiolol, nebivolol,

epanol ol0 orln prsfeamdéd|coibodit@nt pf thepmedntion.edie evippaindentcopding e theningertioorare t he
compounds a6 M0 RublEid VAN PRAESA reAUILIBERGSh heGRIDERAL B £ 1
ant i synpat hotoni ¢S, such as reserpin, Wth potassium channel " agonrsts,
such as m rosti ds, |by dirnobxkdaple dnthydr abyanf pefoenchy bvastzin sieyvavatinniprdvanating i ¢

oxi de-rel easi| .S nce S. . way. of exanple and by way of
prefer ence?ﬁg%éuel’r%%%ns?atn%’art% seuv%s;éﬁ% T gfos%lgs?f éa\asé%crili um 15 In a preferred

enbodi mrent of the invention, the conpounds according to the invention are
admi ni st er dd & prefomdiemdbdionntwpt theaimventign,othe reimpevilds aemvrdigomi site, insercionasg by

way pf l%xarmJnﬁlis?tﬁgd ian%P%Xti&f with & fscﬁlrafé‘:gg ‘Sa’ynthleg@ gf‘nrhgb?t@t, s na%%ya&/gyao ex\z{&lal% %Irl& an,
tel m sartan or enbursat an.
by way of preference, BMS-188494 or TAK-475.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an ACAT inhibitor, such as, by way of example and by way of

preference, avasimibe, melinamide, pactimibe, eflucimibe or SMP-797.

20 In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an MTP inhibitor, such as, by way of example and by way of

preference, implitapide, BMS-201038, R-103757 or JTT-130.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a PPAR-gamma agonist, such as, by way of example and by way

25  of preference, pioglitazone or rosiglitazone.

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a PPAR-delta agonist, such as, by way of example and by way of

preference, GW 501516 or BAY 68-5042.

In a preferred embodiment of the invention, the compounds according to the invention are
30  administered in combination with a cholesterol absorption inhibitor, such as, by way of example

and by way of preference, ezetimibe, tiqueside or pamaqueside.



In a preferred enbodi nent of the invention, the conpounds according to the
invention are admnistered in conbination with an ACE inhibitor, such as,
by way of ewerppbe0m3dsby way of 20 pref-asence, enal april, PCAPERIO0H/009734
lisinopril, rampril, delapril, fosinopril, quinopril, perindopril or
trandopril. In a preferred enbodi ment of the invention, the conpounds
according tig 4 bRfdrRYeMbodimeat 6f tRAMVE:Dh e kolpoeRcadih®Ro Whd thvention are
diuretic, such as, by way of exanple and by way of preference, furosem de.
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way of exarmpierefitdoittat Way of preference, conmpounds fromthe group of the
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preferred e ment of the inventi e conpounds according to the
invention are admnistered in conbination with an HMG CoA reduct ase

i nhi bi tor flpcrprefrered | cabodipfent b thet mvémtion, th Lrompaignds legcordiye ¢f teex snvpitionaarel by
vay Of ff TGRS mABHA I inS] KRR ReepRh 3 (R % buch 4y w@%i Geklinple
atorvastatin, rosuvastatin, cerivastatin or pitavastatin. Ih a preferred
enbodi ment aod by wey dhirefpienasniimortabart onpRuAdS8according to the invention are

In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with a niacin receptor agonist, such as, by way of example and by

way of preference, niacin, acipimox, acifran or radecol.

20 In a preferred embodiment of the invention, the compounds according to the invention are
administered in combination with an antioxidant/free-radical quencher, such as, by way of

example and by way of preference, probucol, AGI-1067, BO-653 or AEOL-10150.

The present invention furthermore provides medicaments comprising at least one compound
according to the invention, usually together with one or more inert non-toxic pharmaceutically

25  suitable auxiliaries, and their use for the purposes mentioned above.

The compounds according to the invention can act systemically and/or locally. For this purpose,
they can be administered in a suitable manner, such as, for example, orally, parenterally,
pulmonally, nasally, sublingually, Ilingually, buccally, 'rectally, dermally, transdermally,

conjunctivally, otically or as an implant or stent.

30  For these administration routes, the compounds according to the invention can be administered in

suitable administration forms.



15 adm nistered in conbination with a squal ene synthesis inhibitor, such
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i nvention, Wépilzespaurdt medersdi ng to the invention are administered in
conbi nation with a bile acid reabsorption inhibitor, such as, by way of

e €15 20 Y o8 B R R ST e B RSO R E R

preferred giodiiapovdedinhblen, hddbukisnts),anse drbgs, souppas nosprays,aatlets rgbe dintifigered

I nvention 61 ngually, sublingually or buccally, films/wafers or capsules, suppositories, preparations to be
administered to ears or eyes, vaginal capsules, aqueous suspensions (lotions, shaking mlxtures),
lipophilic suspensions, ointments, creams, transdermal therapeutic systems (for example plasters),

20  milk, pastes, foams, powders for pouring, implants or stents.
Preference is given to oral or parenteral administration, in particular to oral administration.

The compounds according to the invention can be converted into the administration forms
mentioneof theoryis can be carried out in a manner known per se by mixing with inert non-toxic
pharmaceutically suitable auxiliaries. These auxiliaries include inter alia carriers (for example
25  microcrystalline cellulose, lactose, mannitol), solvents (for example liquid polyethylene glycols),
emulsifiers and dispersants or wetting agents (for example sodium dodecyl sulphate,
polyoxysorbitan oleate), binders (for example polyvinylpyrrolidone), synthetic and natural
polymers (for example albumin), stabilizers (for example antioxidants, such as, for example,
ascorbic acid), colorants (for example inorganic pigments, such as, for example, iron oxides), and

30  flavour and/or odour corrigents.

In general, it has been found to be advantageous in the case of parenteral administration to
administer amounts of about 0.001 to 1 mg/kg, preferably about 0.01 to 0.5 mg/kg, of body weight

to obtain effective results. In the case of oral administration, the dosage is from about 0.01 to



adm nistered in conbination with a |ipoprotein(a) antagonist, such as, by
way of exanple and by way of preference, gentabene cal cium (Cl-1027) or

ni cotini c a®DAR006/A3238pr ef erred enbodi nent38ef the inventi on PCIHEP2005GR4IS
according to the invention are 15 adm nistered in conbination with a
cannabi noid receptor-1 antagoni st, such as, by way of exanple and by way
of pr ef er eni®e ng/kp pebepatly rom SBeut H70178.20 nig/igy g eksr paettubip peiferatty foin 0.neo

i nvention, ﬁpe/ﬁgggpands ﬁccording to the invention are admnistered in
conbi nati on W% RPA¥FAYNr ecept or agoni st, such as, by way of exanple and
by way of preference, niacin, acipinox, acifran or radecol. 20 In a
preferred enbpi srakit, iDmhayt benecdivantd deviatel figgn he ApouMsmeRaad, dam¢y depehfifg on

i nvention q%@ adm ni stered. in conbination with an antioxi dant/free-radical
quencher, s198h aent3Amipisiration rayte,individyal yregponge, ip Hie 25Hxe SPRAXRY: HeoPR S
AG - 1067% BfalatioR indAEOimd 010 intdthd aPWEISIR RdmihiSivRidh kakBs flbdet TIRISNRISEmPEAY] #les
nmedi canent s conprislng at | east one conpound . according to the invention,
usual |y t odBPhRTSuificiont BrAdministerdpss thandhe abQUHRMHRICE THRE RN @Apegs inpther

sui tabl e auxidsit@ ippsr i fhehtBbd hddSEbE Blceddl® IR WRAKEST HERLIRRH.ABONGtive e
conpounds according to the invention can act systemically and/or |ocally.

For this pupsgmounty ieaychepedienise Aivise dpeselintha alusalitt efjpeividual deses vichharas,
for exanpl ik oveP B 8B Glday. PUl MONal 1y, nasally, sublingually,
lingually, buccally, rectally, dermally, transdermally, conjunctivally,
otically or _as an inplant or stent. 30 For these adm nistration routes, the
conpounts atEgrafingexempiehbelpw ibisirate e éyantipa. Herip yendands aef limyted &q he exsmples.
adm ni stration forns. WD 2006/ 032384 -37- PCT/ EP2005/ 009734 Suitable for
oral adm nigferRideMAgeR NS 1A Utk A bARN AR, WidsE hdialell otHnAGS PEdansRs B t h
the prior art and rel ease the conpounds according to the invention rapidly
and/ or in rEAEHt ReES RIS PAILERIVEIgHi IAVEEbIPPS didution &atiep Apbisnerstratics pligid/ ignid he
invention i@nEbYsSkainlehde Vi Qrondgiigehi ci zed and/ or dissolved form such
as, for exanple, tablets (uncoated or coated tablets, for exanple with 5
enteric coats or coats which dissolve in a del ayed manner or are insol uble
and which control the release of the conpounds according to the
invention), films/wafers or tablets which dissolve rapidly in the oral
cavity, filns/lyophilizates, capsules (for exanple hard or soft gelatin
capsul es), sugar-coated tablets, granules, pellets, powders, enul sions,
suspensi ons, aerosols or solutions.



Parenteral adm nistration may take place by circunmventing a bi oabsorption
step (for exanple 10 intravenously, intraarterially, intracardially,

i nt raspi nalwp @os/n3t3gal unbarly), or w thibioabsorption (fecTexxaopi/e09734

i ntranuscul arly, subcutaneously, intracutaneously, percutaneously or
intraperitoneally). Admnistration fornms suitable for parenteral

adm ni stratAon af@nipiser alia preparations for injection or infusion in
the form of solutions, suspensions, enulsions, |yophilizates or sterile
powders. 15 Suitable for other administration routes are, for exanple,

medi cament SARRIEYIaUONS: f o j nhal ation (inter alia powder inhalers,

nebul i zers), nose drops, solutions or sprays, tablets to be adm nistered

|l ingual ly, sublingually @psdaecal ly, filnms/wafers or capsules,
suppositories, preparations to be admnistered to ears or eyes, vagi nal
capsul es, &jueous suspendrasingledin IMR) shaking nixtures), 1ipophilic
suspensi onsg Oi ntnents, ngﬁg)ms, transdernmal therapeutic systens (for
exanpl e plasters), 20 mlk, pastes, foans, powders for pouring, inplants
or stents. Preference i s thneyer sheomppteerandy parenteral administration, in
particul ar pep oral adm nigghsahdiQl iochSs&oEPaYnds according to the invention
can be converted into the admnistration forns nentioneof theoryis can be
carri ed outDIEA a manner Ka¥nsopropyls@ylaping xi ng with inert non-toxic

phar maceut iggll y suitabl q auxihb eihﬁf These auxiliaries include inter alia
carriers (for exanple 25 mcrocrysta Ti ne cellul ose, |actose, mannitol),

sol vents (floMFexanpl e | i gimethyboimanity/| ene gl ycols), enulsifiers and

di spersant spgewet ting a%%ﬁ'ét%'lgl&{o %anpl e sodi um dodecyl sul phate,

pol yoxysorbitan ol eate), binders for exanpl e pol yvi nyl pyrrolidone),
synthetic amad natural pehyindens(s{ for exanple albumn), stabilizers (for
exanpl e ant]g'sscixi dants, sucei'écgoss raf (laorniztgéannz]&)rll frg) ascor bic acid), colorants (for
exanpl e i norgani ¢ pi gment’s, ThEN 25 exénple, iron oxides), and 30

fl avour anditOAcodour cor rihgesteate | N general, it has been found to be

advant ageou(; in the case of 'araiznte al admnistration to adm nister
amounts of &bout 0. 001 tGaSlChE‘ﬁ? (ff,rapé?ef erably about 0.01 to 0.5 ng/kg, of
body wei ghth to obtain efhbe¢dive results. In the case of oral

adm ni strat. t he dosage.is fro bo 0.01.to0 2006/ 032384 - 38 -

PCT/ EP2005/008734 100 n%)%?@}’,reSﬁ‘ff%?éﬁ%a“ﬁ%”?%eﬁf%tﬁio%“&%i@g% 20 my/ kg and
very parti dud/sas y pref er aliy chiomatographyt@upld@mag/skgtrofcoppody wei ght. I n spite
of this, it may be necessary to deviate fromthe anounts nentioned, nanely
“dependi ng Jpin muinute(s) :

MS mass spectroscopy
- MTBE methyl zert-butyl ether
NMP N-methylpyrrolidinone
NMR nuclear magnetic resonance spectroscopy
Ph phenyl
RT room temperature
R, | retention time (in HPLC)
TBAI tetra-n-butylammonium iodide
TFA trifluoroacetic acid
. THF tetrahydrofuran
uv ultraviolet spectroscopy _
* unexpected multiplicity of signals, caused, for example, by random

isochronicity (in NMR)



body wei ght, adm nistration route, individual response to the active
conpound, the type of 5 preparation and the tine or the interval at which
adm ni st ratworeopeksemgpl ace. Thus, in sommopcases it may be IWERI00HD0I704
adm ni ster | ess than the abovenenti oned m ni nrum anount, whereas in other
cases the upper Iimt nmentioned has to be exceeded. In the case of the

adm ni stratjom9ind BPRLIY&hdds: | arge anounts, it may be expedient to divide
these into a plurality of 1ndividual doses which are admnistered over the
course of the daY 10 The wor ki ng exanpl es below illustrate the invention.
The inventi Sknited to the exanples. The percentages in the tests
and exanpl es bel ow are, unl ess indicated otherw se, percentages by weight;

parts are ﬂ%tﬁﬁneﬂb’M&ﬂVﬁ&Bmas&ZQ’ efdtrumehtl mC:dﬁﬁtbﬂs I A0Rank@b 7938 c@B8n: Phenomenex
concentratlons of uid/liquid_ solutions are in each case based on

vol une. WO 2008} Bﬂ%’ -RB Ylerguoyr PERooy §/mmomabile phasephahhpedatabhblenhef Hiis:
abs. absgpl Usttr%ngtprforrﬁc pdi&)afgob‘fl‘e ri')glls@tB (1 1NoNVEbnitefle daV4 8) of ?d% s{rgﬁgﬁl {"&%ﬁramd

chromat ogr aphy  DCl direct chemical ionization (in ns)
AT, N-di i soprapsitethpinadivnd — RBVEnD 39%dh me 8 Raxig éVvane 4. SDIVFS% Aveltotwytafeo frarin de

D50 i et iyl il B0 6, €01 TV PhPALL S, KSE, BUSERERSPEA o 2t on (i

M5) Et OAc aceta r oma 0 ra
hi gh- pressure, hi gh- perfornance liquid chronatography LCYNB liquid

chr omat ogr dgbthedd(IKV/MI):mass spect r oscopy

Instrument: Micromass Quattro LCZ with HPLC Agilent series 1100; column: Phenomenex

10 Synergi 2p Hydro-RP Mercury 20 mm x 4 mm; mobile phase A: 11 of water + 0.5 ml of 50%
strength formic acid, mobile phase B: 11 of acetonitrile + 0.5 ml of 50% strength formic acid;
gradient: 0.0 min 90% A — 2.5 min 30% A — 3.0 min 5% A — 4.5 min 5% A; flow rate: 0.0 min
1 ml/min — 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 208-400 nm.

Method 3 (LC/MS):

15  Instrument MS: Micromass ZQ; instrument HPLC: HP 1100 series; UV DAD; column:
Phenomenex Synergi 2u Hydro-RP Mercury 20 mm x 4 mm; mobile phase A: 11 of water + 0.5 ml
of 50% strength formic acid, mobile phase B: 11 of acetonitrile + 0.5 ml of 50% s'trength. formic
acid; gradient: 0.0 min 90% A — 2.5 min 30% A — 3.0 min 5% A — 4.5 min 5% A, flow rate:
0.0 min 1 ml/min — 2.5 min/3.0 min/4.5 min 2 ml/min; oven: 50°C; UV detection: 210 nm.

20 Method 4 (LC/MS):

Instrument MS: Micromass TOF (LCT); instrument HPLC: 2-column set up, Waters 2690;

column: YMC-ODS-AQ, 50 mm x 4.6 mm, 3.0 um; mobile phase A: water + 0.1% formic acid,

mobile phase B: acetonitrile + 0.1% formic acid; gradient: 0.0 min 100% A — 0.2 min 95% A —

1.8 min 25% A — 1.9 min 10% A — 2.0 min 5% A — 3.2 min 5% A; oven: 40°C; flow rate:
25 3.0 ml/min; UV detection: 210 nm.

Method 5 (LC/MS):

Instrument: Micromass Platform LCZ with HPLC Agilent series 1100; column: Thermo
HyPURITY Aquastar 3u 50 mm x 2.1 mm; mobile phase A: 11 of water + 0.5 ml of 50% strength

formic acid, mobile phase B: 11 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient:



mn mnute(s) M mass spectroscopy MIBE nethyl tert-butyl ether NW

N- et hyl pyrrolidinone NWVR nucl ear magneti c resonance spectroscopy Ph
phenyl RT rwomob@orsgature Rt retention-y4ine (in HPLC) TBACT/EP2005/009734
tetra-n-butyl ammoniumiodide TFA trifluoroacetic acid THE tetrahydrofuran
LTV ultravi ol et spectroscopy * unexpected nultiplicity of signals, caused,
for exanpl &, R TANARM, d SAGNT@IL & LY> & ki MR W0 2006/ 632384 5-40m 100 A ;
PCT/ EP2005/ 009734 LC/ M5 and HPLC net hods: Method I (LC/ MS): Instrument MS
M cronmass 20en:iSA%E: dlgese: HbmEminggiVedetecitgn: Hhere 2795: col unmm:  Phenonenex
Synergi 2 Hydro-RP Mercury 20 mm x 4 mm nobile phase A: 1 1 of water + 0.5
M of 50% apeifbd €3%sf.orm c acid, nobile phase B: 1 1 of acetonitrile +
0.5 m of 50% strengt formc aC|d gradient: 0.0 min 90% A -* 2.5 mn 30%
A-*3.0mMnb5%A-+4.5mn5%A flowrate: 0.0 mn 1 mM/mn-* 2.5

m n/ 3.0 ni Apstrument M Micromass Z8uemstnspat HRLGYeVatersi HHianz] 8793 colvisnh ddergk
(LG MB) 5 | r@ﬁgmspee&&@b%ﬁa@% s@ﬁﬁﬁéﬁ% nl[rr%nemﬂu;she!éﬁ’kcmmw mso%rsb%%xrg%g%
col um: Phenonenex =~ 10 Syner gi ro-RP Mercury 20 nm x nobi

phase A: 1 foarmoé agidfemobileQptBsarB: @¢et<5ﬁ1%e tt:@@n@tdﬁ Jp%r stre@gracfpdnlc rpidily gragﬁhase
B: 1 1 of Ny Y| 0% nthf- aci nt 0.0
mn 90% A %C(?I%%QO/JE ‘58590%“?5 %%}g oqlgn 33 WAfate (?%vr{/m?g “bno mn
1 mM/mn -*3.Cnk 30 0l/8i0->M.0uhéh 350 ﬂfl/mmZUMdemcnon. Qwaxlnn. 50C, UV det ecti on:
208-400 nm Method 3 (LC/ Mb):

Method 7 (LC/MS):

10  Instrument: Micromass Platform LCZ with HPLC Agilent series 1100; column: Thermo Hypersil
GOLD 3p 20 mm x 4 mm; mobile phase A: 11 of water + 0.5 ml of 50% strength formic acid,
mobile phase B: 1 1 of acetonitrile + 0.5 ml of 50% strength formic acid; gradient: 0.0 min 100% A
— 0.2 min 100% A — 2.9 min 30% A — 3.1 min 10% A — 5.5 min 10% A; oven: 50°C; flow

rate: 0.8 ml/min; UV detection: 210 nm.



15 Instrunent MS: Mcromass ZQ instrunment HPLC. HP 1100 series; UV DAD,
colum: Phenonenex Synergi 2 Hydro-RP Mercury 20 mm x 4 nmm nobil e phase
A 1 1 of waDexnosofe3g4m  of . 50% strengt-lizform ¢ aci d, nobipcg/pirassodd7341
of acetonitrile + 0.5 m of 50%strength formc acid; gradient: 0.0 mn
90% A -* 2.5 mn 30%A - 3.0 mMn 5%A- 45 mn 5%A, flowrate: 0.0 mn 1
mM/mn -+ KiertHeMateFaléhdl htepm@lidtee: M / M n; oven: -50C;, UV detection: 210
nm 20 Metho nst rumen : Mcromass TOF (LCT); instrument
HPLC. 2-columm set up, Waters 2690; colum: YMC-ODS-AQ 50 mm x 4.6 nmm
3.0 m nobilempeltd A water + 0.1%fornic acid, nobile phase B:
acetonitrile + 0. 1% formc acid; gradient: 0.0 mn 100%A -* 0.2 mn 95% A
- 1.8 mn 2g%mAind 29400 2-8 % dhyl ) prog-2 nlTlyhapofinetfiyl ohényMitiio 22néhy MR 0at0C;
flowrate: 25 3y. Og(mm/[(rr%i nl;gl Wygge%t?gn:}mﬂo nm ) thod 5 ]( LC I\/yS?M)%
Instrument: M cromass Platform LCZ with HPLC Agil ent series 1100; col um:

- Thermo HyPURI TY Aquastar 3 SH,mOx 2.1 nun; nobile p s\ A 1 1 of water +
0.5 mM of 50% strength fafrijc acild, m§bile phase B: i 1)of acetonitrile +
0.5 m of 50%strength fg AT agtd, thve WO 2 2384 -41-

PCT/ EP2005/ 009734 0.0 mi i 100% A % m 2.9 mn 30%A -> 3.1 nn
10% A -* 5.5 mn 10%A; oven: 5d'43, f Fw e~\0. 8Nl / min; UV detection:
210 rim Method 6 (LC MS): Instrunent NMS:

cromass 4Q instrument HPLC

~ VWaters Alliance 2795; colum: Merck 5 Chronolith SpgedROD RP-18e 50 nm x
4.6 mm nobile phase A water + 500 1 of 50% strengt formc acid/l;

nobi | e phase B: acetonitrile + 500 | of 50% strengthcf"brmc aci d/ 1,

gradient: 0.0 min 10%B -> 3.0 mn 95%B -* 4.0 mn 95% B; oven: 35C, flow

et ccti on: 0 webrag 7 TRENE Es Tk Sopl Bide A Boeite

wi th HPLC Agidioellbridgeg2$.¢3 mib(prepavtdarnordifibér Wi (Hy288R & iBxam@OME | 8reX0spended id
mm  nobi l e e oA A .+ % st h formc acid
Tobi T'o phasoan of Bvby o 2e $Eb&NE At (ocfbdehe2960 Jif Mool htiume,
gr adi ent . A28 13mmol)C0¢added,- ahd Oh2mixture 10Mes AirkdSat RThowalghh Bftck the readt@obAs - +
5.5 mn 100@n’3\éd r\n/gnr%t:oreéobcy; 1fL|c5’W250 ml of water are added and the mixture is extracted with

10 dichloromethane. The organic phases are dried, the solvent is distilled off under reduced pressure

and the residue is then purified by column chromatography (silica gel, mobile phase:

cyclohexane/ethyl acetate 10:1). This gives 4.67 g (43% of theory) of the title compound.
LC/MS (method 1): R, = 2.99 min; MS (ESIpos): m/z = 400 [M+H]".

'"H-NMR (400 MHz, DMSO-dg): § [ppm] = 1.33 (s, 9H), 1.37 (s, 6H), 3.20 (m, 2H), 3.23 (t, 1H),
15 3.64 (d, 4H), 6.32 (d, 1H), 6.40 (dd, 1H), 7.33 (d, 2H), 7.43 (d, 2H), 7.61 (m, 1H).

Example 2A

tert-Butyl 2-{[4-({(2-furylmethyl)[4-(4-methylphenyl)-4-oxobut-2-yn-1-ylJamino} methyl)phenyl]-
thio}-2-methylpropanoate

CH, O
Hacj\3 3 [N o
H,C”™ "0 0
H,C CH, N,

20 In a flask which was dried by heating, 1.41 mg of bis-triphenylphosphinepalladium chloride

CH,

(0.002 mmol) and 1.91 mg of copper(I) iodide (0.01 mmol) are initially charged in 5ml



rate: 0.8 m/mn; UV detection: 210 nm WO 2006/ 032384 -42-

- PCT/ EP2005/ 009734 Starting materials and internedi ates: Exanple 1A
tert-Butyl Weo[A0d6/0§23R4 2- f uryl met hyl ) (props2-yn- 1-yl ) am no] mets®2095/009734
phenyl )t hi o] - 2- et hyl propanocate HCH3 0 3CHC OS O 3 H3CCH3 I() NCH 5
10.0 g of tert-butyl

2-[ (4-{[ (2-thiethyibiRE Rider ars-BRl bEdBor. hebedloh b ebr dp @EM&Q&QBEH@%& mmol)
hydrochl ori de (25.13 nunol) [prepared according to WO 02/28821

H 3] are suépetlare ph they pampeungffropyExamme 3A . m@a'éstb%mlétalfebtsnﬁtr@d(%omées
nmol ) and 2,,2%id. qﬁfﬁéw&rﬁm&oh R OR¥D mordidrd by TR Walf & a@l@&ﬁ&jnd tﬁa%lh{ﬁ% is

m xture is then stirred RT overnight. Aftér the reaction has ended
(oni t or ed W{FacdGiceBth ‘?ﬂiyl ofetgiptThe ozgapicalierss ararddle@ tke salveniis distifedesdf pader ed

with 10 i GOQETRLAB0CaTHE RSERNC RORRESRAT By IOkt MRPEO! WERe ! fhase:
aPgeen 22 s

distilled o er reduced pressure e I'S

col um chr cmabmgrlawhtyr ~&h 0104 fgelig acmbtgrzidaaenplil%@ - 9(5350I B}hexa/nell@t ﬂngl(s%aifat e
10:1). Thi St |ve§ ‘37%%?,643 o of theory) of the title corrpound LC M5

(met hod 1): Pegige (ESIpos): mz = 400 [ MrH ' H NMVR (400 MHz,
DVBO-d6): S [ppn] = 1.33 (s, 9H), 1.37 (s, 6H), 3.20 (m 2H), 3.23 (t, 1H),
15 3. 64 (d,LAMS,(meth322): &, = B.4bmin; MAAES(edd): mlAHy S187IMBE](.d, 2H), 7.43 (d, 2H),
7.61 (m 1H). Exanple 2A tert-Butyl 2- { [4-({(2-furylnethyl)

[4-(4-rrethy vl )= 4= 0X 2-ynh-_| -ylL] .amno ),Ahe 1, z, i
- 2- et hyl pr 6parnoa (%%0 M-}I% Wﬁbéq@pﬁ]_I)ié%(ﬁ%-)'%%gggﬁ%ﬂws’gﬁ)’ 363 1559
10 3.76 (s, 2H), 3.77 (s, 2H), 6.38 (d, 1H), 6.41 (m, 1H), 7.38 (d, 2H), 7.44 (1, 4H), 7.61 (d, 1H), 7.99
(d, 2H).

Example 3A

tert-Butyl 2-({4-[((2-furylmethyl) {[{6-(4-methylphenyl)pyrimidin-4-yl]methyl}amino)methyl]-
phenyl}thio)-2-methylpropanoate

CH, O
HBC>|\3 |\
s
H,c” o 0
H,C CH, N

L

N

s ' CH,
148 mg of the compound from Example 2A (0.29 mmol) and 28 mg of formamidine hydrochloride
(0.34 mmol) are taken up in 5ml DMF. After addition of 99 mg of potassium carbonate
(0.71 mmol), the mixture is stirred at RT for three days. Water is then added, and the mixture is
extracted twice with diethyl ether. The combined organic phases are dried, the solvent is distilled
20  off under reduced pressure and the residue is then purified by preparative HPLC (mobile phase:
acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). This gives 67 mg (43% of

theory) of the title compound.

LC/MS (method 1): R, = 3.29 min; MS (ESIpos): m/z = 544 [M+H]".



CH3 20 In a flask which was dried by heating, 1.41 ng of

bi s-tri phenyl phosphi nepal | adi um chloride (0.002 nmol) and 1.91 ng of
copper (1) iwdi2des/¢2304 mmol ) are initialkby-charged in 5 m PADE0065/082384
-43- PCT/ EP2005/ 009734 triethylam ne under a stream of argon. After
addition of 101 ng of p-tol oyl chI oride (0.65 nmmol) and 200 ng of the
conmpound f rgrRpéaam) Lk, AMSS-YP ﬁb@ (@9%1? wrﬁdsssﬁ)tkﬁé@sﬁ? I (s, 4H
overnight. After the reacti on as en ed ored (@) er i s added
and the m @@ 3W), 63%(¢ d&ED 38 (Wdc B3R (ét%i)l 14T 6 éHb76‘i7Hés Bhg8Al-8.0pHases
are dried, ey slyvapt is distilled off under 5 reduced pressure and the
resi due is then purified by preparative HPLC (nobile phase:
acetonitrile/water with 0.1% form c acid, gradient 20:80 - 95:5). This

gi ves 147 rHxampleoddof theory) of the titIe conpound. LC/ M5 (nethod 2): R
3.46 min; M5 (ESlIpos): mz 518 [MtH ' H-NWVR (400 MHz, DVSO-d6): S [ppni

1.33 (s 9 Sr((2€ 3 2H) ,
535 3 2';{)% B?Jnyﬁf ( (S][,((zﬁ% meghg‘il)i4 (»? %J‘Ql gn?br@?feﬂéﬁ)(paé@%t 2%81 f”yl??rmﬁl&)

7.61 (d, | nw;hylph@g tM@;Z-@mylp@RMbe 3A tert-Butyl 2-({4-[((2-furyl rret hyl )
{ [6-(4-nethyl phenyl)pyrimdin-4-yl]nmethyl } am no)nethyl]- phenyl } .
t hi 0) - 2- net hyl propano HCH3 OsC S HICOO CCH3 NIN N 15 CH3 148
ng of the conpoun%% 3Ex nple 2A (0.29 mmol)/ja 28 ng of forman dine
hydr ochl ori de re_gak up in 5 . |fter addition of 99
nmg of potassium c&fBonat@ (0K71 the mxt@re i

three days. Water is then addegy & ] 2d twice with
di ethyl ether. The conbi ned organi cNgHaSes”areAdri | vent is
distilled

Analogously to the preparation of Example 2A, 250 mg of the compound from Example 1A
(0.63 mmol) are reacted with 170 mg of 3-trifluoromethylbenzoyl chloride (0.81 mmol).
10  Purification by preparative HPLC (mobile phase: acetonitrile/water with 0.1% formic acid,

gradient 20:80 — 95:5) gives 129 mg (36% of theory) of the title compound.
LC/MS (method 3): R, = 3.48 min; MS (ESIpos): m/z = 572 [M+H]".

'H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.32 (s, 9H), 1.36 (s, 6H), 3.68 (s, 2H), 3.78 (s, 2H),
3.80 (s, 2H), 6.39 (s, 2H), 7.38 (d, 2H), 7.44 (d, 2H), 7.59 (s, 1H), 7.89 (t, 1H), 8.14 (m, 1H), 8.32-
15 838 (m, 2H).

Example 5A

tert-Butyl 2-({4-[((2-furylmethyl) {[6-(3-(trifluoromethyl)pyrimidin-4-ylJmethyl } amino)methyl]-
phenyl}thio)-2-methylpropanoate

CH, O
H3Cj\3 |\
S
H,C”™ ~O O
H,C CH, N

m = CF,

N



20 of f under reduced pressure and the residue is then purified by
preparative HPLC (nobil e phase: acetonitrile/water with 0.1 % form c acid,
gradi ent 20WwBQ006/0838). This gives 67 ng4643% of theory) @CTIERR005/009934
compound. LC/ M5 (nmethod 1): R = 3.29 rrin; M5 (ESIpos): mz = 544 [ M+H .
WD 2006/ 032384 -44- PCT/ EP2005/ 009734 'H NVR (400 MHz, DMBO-d6): S [ppn] =
1.26 (s, 9Hpo m’Jg &%é %om&lﬂhd fx%nﬂ@xa(r@.le 8):')(0 2§m?xfbl)( a%e iEBlved 3. 741 éﬁDwﬂﬂ)Afteﬁ 34
(d, 1H), 6.38 ( 1H), (d, g 7.60 (d, 1H), 8.01-8.07
(m 3H)), gadél-yxore af 28]_W of @’Qﬁ’fﬂd@e L{l)g\drgchlonde (0.34 mmol) and 0.14 ml of DIEA’(0.79 mmol),

tert-Butyl 2nd fofknré {stTlf’rH([ ! K‘FBMl%}{t‘]’f 1R Bacfiod Rndabds! 1&40&9&%@1093&%0_%5@]\!@ Byt - 2-
yn-| -yI }am no) - net h hengc;&hg92r hi 0) - 2- met hyl pr opanoat e

C)' ~ O O @uxreis thyew ealesat3 bfolks splvens ig uhen distd}sd offtungder reducedmrpssiie azd\

250 f r i € i e e 0
of 301 P11 U Saathol baned o PERFERIGIAE, (i BEAd BIACHERE o Ll o 1O

pr epar at i vecldPrali¢n3BisP e> phid)ks &his gvet @ﬁmlg (48P edfwleorn ofvht Htl®cdk¥gount. M ¢ aci d,
gradi ent 20:80 95:5) gives 129 ng (36% of theory) of the title conpound.

W DVEO H%’M%)émf P& 4%2‘“ MG IR SR8 () 2r ) 378 (s,

2H), 3.80 (s, 2H), 6.39 (s, 2H), 7.38 (d, 2H), 7.44 (d, 2H), 7.59 (s, 1H),
7.89 (t, 1M NMRJ(AOQ MHz:LBIyLSOBds:BMpmﬁ] 8138 ({,9H). 22 (sEst@yplie (& AH),6X.82 BuIl),

- R D S S

10 8.17 (s, 1H), 843 (m 2H), 9.16 (d, 1H).

Example 6A

tert-Butyl 2-[(4-{ [(6-chloropyrimidin-4-yl)(2-furylrnethyi)amino]methyl }phenyl)thio]-2-methyl-

e sled

\/

propanoate

_ HC

15 4.0 g of tert-butyl 2-[(4-{[(2-furylmethyl)amino]methyl}phenyl)thio]-2-methylpropanoate hydro-
chloride (10.05 mmol) [prepared according to WO 02/28821, Example II-3] are suspended in
20 ml of DMF. After addition of 1.57 g of 4,6-dichloropyrimidine (10.55 mmol) and 2.i m] of
triethylamine (15.08 mmol), the mixture is stirred at RT overnight. Water is added and the mixture
is extracted twice with ethyl acetate. The combined organic phases are washed with water and

20  dried with sodium sulphate, and the solvent is distilled off under reduced pressﬁre. The residue is
purified by flash chromatography (silica gel, mobile phase: cyclohexane/ethyl acetate 6:1). This
gives 3.41 g (69% of theory) of the title compound.

LC/MS (method 3): Ry = 3.25 min; MS (ESIpos): m/z = 474 [M+H]".

'H-NMR (300 MHz, DMSO-dg): & [ppm] = 1.32 (s, 9H), 1.35 (s, 6H), 4.84 (br. s, 4H), 6.35-6.40
25 (m, 2H), 6.76-7.15 (br. s, 1H), 7.18 (d, 2H), 7.39 (s, 2H), 7.59 (s, 1H), 8.39 (s, 1H).



HBC O __IXS O H3CCH3 NIN N\ CF3 W 2006/ 032384 -45- PCT/ EP2005/ 009734
129 ng of the conpound from Exanple 4A (0.23 nmmol) are dissolved in 3 m of
DVF. After weddos/ozpsef 28 ng of fornmanmi.dgne hydrochl ori de pCA/@%003009738nd
0.14 m of DIEA (0.79 mmol ), the mxture is stirred at RT overnight. The
reaction remains inconplete (nonitored by TLC). The mxture is then heated
at 50C for diabhplelhe solvent is then distilled off under reduced pressure
and 5 the resi éue S purifi ed by preparative HPLC (nobi | e phase:
acetonitrile/water with formec radjent 20:80 - 95:5). This

gi ves 65 ngepasy] 61{(4t{r5@cﬁhwopéﬁlmt%4ﬂ>%mléol&s BBbrdlyl)@e/ REnethdnrpRaoaly : Rt =
3.31 min; M5 (ESIpos): mz 598[|\/H—|] H-NI\/R(300M—|z DMSO-d6): 6 [ppm =
1.26 (s, 9H), 1.32 (s, 6H), CQ 760(5 3.82 (s, 2H), 6.35 (d, 1H), 6.38

(m 1H), 7.39 (d, 2H)H 758(m1H) 784(m1H) 7.96 (m
1H), 10 8.17 (s, | . Exanpl e 6A tert-Butyl
2-1(4- { [(6- chloropyrllﬁl?dln- -yIAR- hyl)_famno]methyl

phenyl )t hi o] - 2- met hyl - propanoabeC H:§Iti3 .~ IO H3C CH3 NN 15
4.0 g of tent-butyl

2-[(4-{[ (2-furyl met'hyl)am no] net hyl } phenyl )t hi 0] t hyl pr opanoat e hydr o-
chl ori de (10 05 mol ) [prepared according to WO 02/’\&‘8% Exanpl e 11-3] are
suspended in 20 m of DMF. After addition of 1.57 g of

4, 6-di chl oropyrim of triethylam.ne (15.0

ol ) the S ¥ e n g tFamndirbp B e Supap duath e ERampi
m xture s i 34ext5ashadl) a6 oM4dudieigbyrasiahal 5. .52 haolf aRd NS chl OF gadhakiias es
are washed with water .and 20 dried with sodi um sul phate, and the solvent is

distilled dft-7umaep aredmtielbachsresd wyi0gn! Ofﬁ’é’IFr e@.r%ed@ts>0°§ewmigedwagfrmag %

% Er onat ogr aRlYhd Sixhire & S@hetedBREd RitPRAFLAce@C TR SRR Ml BassakE whshdd -
|1 S

with water and dried with sodium sulphate, and the solvent is distilled off under reduced pressure.
The residue is purified by flash chromatography (silica gel, mobile phase: cyclohexane/ethyl
10 acetate 5:1). This gives 2.60 g (42% of theory) of the title compound.

LC/MS (method 2): R, = 2.87 min; MS (ESIpos): m/z = 394 [M+H]".

'"H-NMR (400 MHz, DMSO-de): & [ppm] = 1.32 (br. s, 9H), 1.35 (s, 6H), 4.58 (br. s, 2H), 6.60 (s,
1H), 7.31 (d, 2H), 7.42 (d, 2H), 8.26 (s*, 2H).

Example 8A

15 tert-Butyl 2-[(4-{[(2-methoxyethyl)amino]methyl}phenyl)thio]-2-methylpropanoate

H,C CHQA
Hcﬁ/

5.0 g of tert-butyl 2-{[4-(aminomethyl)phenyl]thio}-2-methylpropanoate hydrochloride (Example

O\

34A, 15.73 mmol) are initially charged in 15 ml of DMF, and 1.97 g of 2-bromoethy1methy1ether
(14.16 mmol) and 5.48 ml of triethylamine (39.32 mmol) are added at RT. The mixture is stirred at
20 RT overnight and then concentrated using a rotary evaporator. Water is added to the residue, and

the mixture is extracted twice with ethyl acetate. The organic phases are dried with sodium



gives 3.41 g (69% of theory) of the title conmpound. LC/MS (nethod 3): Rt =
3.25 mn; M5 (ESIpos): mz = 474 [MrH -. 'H NWR (300 WHz, DVBO d6): 6 [ ppni

= 1.32 (s, @H)2008/0888f{s, 6H), 4.84 (br. ._g7.-4H), 6.35-6.40 Pp2I/KIP00Zb9734
6.76-7.15 (br. s, 1H), 7.18 (d, 2H), 7.39 (s, 2H), 7.59 (s, IH), 8.39 (s,
1H). WO 2006/ 032384 -46- PCT/ EP2005/ 009734 Exanple 7A tert-Butyl 2-[(4- {

[ (6-chlor OpsYJp'hE'fb dm— "tlﬁey|s<)l%ﬂt n@] dlemtehybff} urm@fer}yd&édﬂlpr&lure 2yet-By | Br op %@ﬁt e
CHO3 HICHO" Cl

of tert but
2-{[ 4- (am r@mm%héﬁﬂhf% gl @O@b@?%yﬁlﬁblﬁﬁ@ﬁ@meéswwgﬁFld’rTlﬁ%‘”(VB(%tgi)%e

5 34A, 15. 73gamp }%ory?oﬁﬁetﬂlecbfom?mﬁldd' chl oropyrimdine (16.52 mol) and 2. 19
m  of trlet(hyl am ne ) are initially charged in 30 mM of DWW and

reacted at 50C overnight. Water is added, and the mxture is extracted
twi ce with /MA (mgthed B, = TH%H@@W%@%}W&4WS are washed with

water and dried with sodi um sul phate, and the solvent is distilled off

under r UC‘?IdN]PIE i K i ofch f r

(sili ca%gel |e(I§e és%Mtg@ J"’f%ﬁg@%ne é%o yllslﬂid3 (?é(étzgl?sﬁ%ﬂg %H%u S gﬂ@és
2.60 g (42%. b‘i‘(s,tZiﬁoH/l)(SbﬂHt)tﬂéZ(btIselH)orrpound LC M5 (et hod 2) Rt = 2.87
m n; IVB(ESIpos) mz 394 [M+H +. 'H- NMR (400 MHz, DVBO-d6): S [ppm =
1.32 (br. ‘,435(5 6H), 4.58 (br. s, 2H), 6.60 (s, I|H), 731(d,
2H), 7.42 ( 8.26 (s*, 2H). Exanple 8A 15 tert-Butyl

2-[(4-{[ (2- rret hoxyet hyl ) am no] et hyl fphengl )t hi 0] - 2- et hyl pr opanoat e

f O~CH3 H CemyBatytRid(4t{[(g-chloropyrimidin-4-yl)(2-methoxyethyl)amino]methyl} phenyl)thio]-2-methyl-

propanoate

10 ~F
2.10 g of the compound from Example 8A (6.19 mmol), 0.97 g of 4,6-dichloropyrimidiﬂe
(6.49 mmol) and 1.29 ml of triethylamine (9.28 mmol) are initialled charged in 20 ml of DMF and
reacted at RT overnight. Water is added, and the mixture is extracted twice with ethyl acetate. The
combined organic phases are washed with water and dried with sodium sulphate, and the solvent is

15 distilled off under reduced pressure. The residue is purified by flash chromatography (silica gel,
mobile phase: cyclohexane/ethyl acetate 5:1). This gives 1.53 g (55% of theory) of the tiﬂe

compound.
LC/MS (method 3): R, =3.14 min; MS (ESIpos): m/z =452 [M+H] .

'"H-NMR (400 MHz, DMSO-de): § [ppm] = 1.31 (br. s, 9H), 1.35 (s, 6H), 3.22 (s, 3H), 3.50 (t, 2H),
20 3.68 (br. s*, 2H), 4.86 (br. s, 2H), 6.83 (br. s, 1H), 7.21 (d, 2H), 7.42 (d, 2H), 8.34 (s, 1H).



H3C3 0 S CH3 0 5.0 g of tert-butyl
2-{[ 4- (am nonet hyl ) phenyl ] t hi o} - 2- net hyl propanoat e hydrochl ori de (Exanpl e
34A, 15. 73 wolope/esBs4nitially charged i-m815 nl of DMF, an@dCI/EPLogs/009734
2- br onoet hyl met hyl ether (14.16 nmmol) and 5.48 m of triethylamne (39.32
mmol ) are added at RT. The m xture is stirred at 20 RT overni ght and then
concent r at egkadiplhar rotary evaporator. Water is added to the residue, and
the m xture is extracted twﬁce W th ethyl acetate. The organi c phases are
dried with so 4 -A47- /EP2005/009734 sul phate and the
sol vent is i n?\/\gég riugy @ y @'&%IE’E@Y Freyldpyrignid ‘MMLWBW@“EXDPPF%Y%]I‘P‘O}‘
chronatograp@thgm@hbmga gel (nobile phase: dichl oronethane/isopropano
5:1). This gives 2.56 g (48% of theory) of the title conpound LC M5
(method 1): R = 1 49 mn; MsS (ESIpos): nmz = 340 [MtH +. 5 ' H-NWR (400
MHz, DMSO-d6): 6 CH—3 1088 (s*, 15H), 3. 09 2H), 3.30 (s, 3H), 3.58
(t, 2H), 418(s %7 1(s*, 4H) , ., 1H). Exanple 9A
tert-Butyl 2- [(4 i

'cmet hoxyet hyl ) am no] net hyl }
phenyl )t hi o] - 2- net yI pr
N~/N 10 2. 10 g of the coﬁ%@u gh

(

O CH3 HBC 0 H3C CH3 N Y~r Cl
4, 6-di chl oropyrimdine (6.49 nunol) and 1.29 | 'i .
mmol) are initialled charged in 20 ml of DWVF and _Neact&d at’ RT overnight.
Water is added, and the m xture is extracted twice with e yl acetate. The
combi ned organi c phases are washed with water and dried with sodi um
sul phat &, 3N ArSPLMENS. refibendllfkivkdagk of f _under reduced pressure. The
residue is purrfied by frash chronmatograpny (silica gel, nobile phase:

cycl ohexane/ et hyl acetate 5:1). This gives 1.53 g (55% of theor y) of the
title Comj@@nﬂask which was dried by heating and under argon protective gas, 1.634 g of zinc dust

(25 mmol) and 190 mg of 1,2-dibromoethane are stirred in 5 ml of abs. DMF at 70°C for 10 min.

The mixture is cooled to RT, 0.1 ml of chlorotrimethylsilane (0.80 mmol) is added and the mixture
is stirred at RT for 30 min. 4.07 g of 3-methylbenzyl bromide (22 mmol) as a solution in 20 ml of
10  DMF are then added dropwise over a period of 2 h. If required the zinc insertion is initiated by
heating to about 60°C. The mixture is then stirred at RT for 2 h. This gives an about 0.5 molar

solution which is directly reacted further.

b) Practice of the coupling reaction:

Under a dynamic protective gas atmosphere, 200 mg of the compound from Example 6A
15 (0.42 mmol) and 24 mg of tetrakis(triphenylphosphine)palladium(0) (0.021 mmol) are dissolved in
5ml of abs. THF. 1.69ml of the 3-methylbenzylzinc bromide solution described above
(0.84 mmol) are then added, and the reaction mixture is reacted at 60°C for 2 h. The mixture is
cooled to RT, poured into 20 ml of saturated ammonium chloride solution and extracted with ethyl
acetate (three times with in each case 20 ml). The combined organic phases are dried with sodium
20  sulphate, the solvent is distilled off under reduced pressure and the residue is then purified by
preparative HPLC (mobile phase: acetonitrile/wat.er with 0.1% formic acid, gradient 20:80 —

95:5). This gives 96 mg (42% of theory) of the title compound.
LC/MS (method 1): R, = 2.67 min; MS (ESIpos): m/z = 544 [M+H]".

'"H-NMR (300 MHz, DMSO-de): & [ppm] = 1.32 (s, 9H), 1.34 (s, 6H), 2.24 (s, 3H), 3.77 (s, 2H),
25 4.77 (br. s, 4H), 6.28 (d, 1H), 6.36 (dd, 1H), 6.68 (br. s, 1H), 6.97-7.04 (m, 3H), 7.11-7.19 (m, 3H),
7.37 (d, 2H), 7.54 (d, 1H), 8.42 (s, 1H). |



LG MS (nethod 3): Rt = 3.14 min; M5 (ESIpos): mz = 452 [M+H -. " H NVR (400
MHz, DMSO-d6): S [ppml = 1.31 (br. s, 9H), 1.35 (s, 6H), 3.22 (s, 3H), 3.50
(t, 2H), 200206801084 s*, 2H), 4.86 (brags, 2H), 6.83 (br PCI/EPRB)5/000724
(d, 2H), 7.42 (d, 2H), 8.34 (s, 1H). WD 2006/ 032384 -48- PCT/ EP2005/ 009734
Exanpl e 10A tert-Butyl 2- {[4-({(2-furyl methyl)

[ 6- ( 3- met hykagipleiapyri m di n-4-yl Jam no } nethyl)phenyl]thlo } -

2- met hyl propanoate HCH3 0 3C H3C S\ 0 H3C CH3 NCH3 NNJ5 a)

Preparation of th e i nc_brom n fIa whj ch was dried
by heating %rﬁ&uahgéfﬁ &quﬁ’hﬁ?tg‘ﬁﬁ&%‘i %thglagnzylgpyagadlg o] a%linﬁémﬁhséipher(yé]ﬁu%m| )
and 190 ng;pmagﬂgmggﬁm@nnethane are stirred in 5 mM of abs. DMF at 70C for
10 min. The mxture is cooled to RT, 0.1 m of chIorotrlnethyIS|Iane (0. 80
mml) is added and the m xture is stirred at RT for 30 mn. 4.07 g of

3- et hyl benzyl brom d€H,220mpl ) as a sol uti onTR\20 m of 10 DVF are then
added dropw se ovékCalperi ¢fd of .2 h. If requiréd he zinc insertion is
initiated by heatdpg t BOK ' os then stirred at RT for 2
h. This gives an about O. I& ichis directly reacted
further. b) Practice of t cO Bbi*e S \

gas at nosphere, 200 ng of the conpound from Ej
24 ng of tetrakis(triphenyl phosphine)pall adiu L
dissolved in 5 m of abs. THF. 1.69 nl of the nethylbe zyl z€Hg bromi de
sol ution described above (0.84 nmol) are then added, and the reaction

m xt ure |s reacted at 60C for 2 h ~The m xture is cooled to RT, poured
into 2035m 2afreps trasthiid bEquaide:sol uti on and extracted with ethyl
acetate (three tlnes mnth in each case 20 m ). The conbi ned organi c phases
are dried whthasedimea 2@s %HE(D'B@th%atnkhﬁldStﬁldeeE}%od §ro@lsc§¢;é bdsed.cah § dfnﬂl&r dust

reduced pressure and the residue is then purifie preparative
" (nobi | e phddemmeberdh?d 1E b deiitepmegthane eref%r%mrﬁ Iel a@ba DMF aﬁ?%ﬁtfoqw Iew

The mixture is cooled to RT, 0.1 ml of chlorotrimethylsilane (0.80 mmol) is added and the mixture

is stirred at RT for 30 min. 4.07 g of 4-methylbenzyl bromide (22 mmol) as a solution in 20 ml of
10  DMF are then added dropwise over a period of 2 h. If required the zinc insertion is initiated by
heating to about 60°C. The mixture is then stirred at RT for 2 h. This gives an about 0.5 molar

solution which is directly reacted further.

b) Practice of the coupling reaction:

Under a dynamic protective gas atmosphere, 200 mg of the compound from Example 6A

15 (0.42 mmol) and 24 mg of tetrakis(triphenylphosphine)palladium(O) (0.021 mmol) are dissolved in
5ml of abs. THF. 1.69ml of the 4-methylbenzylzinc bromide solution described above
(0.84 mmol) are then added, and the reaction mixture is reacted at 60°C for 2 h. The Iﬁixture is
cooled to RT, poured into 20 ml of saturated ammonium chloride solution and extracted with ethyl
acetate (three times with in each case 20 ml). The combined organic phaees are dried with sodium

20  sulphate, the solvent is distilled off under reduced pressure and the residue is then purified by
preparative HPLC (mobile phase: acetonitrile/water with 0.1% formic acid, gradient 20:80 —
95:5). This gives 164 mg (71% of theory) of the title compound.

LC/MS (method 3): R, = 2.82 min; MS (ESIpos): m/z = 544 [M+H]".

'H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.32 (s, 9H), 1.35 (s, 6H), 2.25 (s, 3H), 3.76 (s, 2H),
25 4.77 (br. s, 4H), 6.28 (d, 1H), 6.36 (dd, 1H), 6.64 (br. s, 1H), 7.12-7.19 (m, 6H), 7.36 (d, 2H), 7.54
(d, 1H), 8.41 (s, 1H).



95:5). This gives 96 ng (42% of theory) of the title conpound. LC/ MS
(nmethod 1): RR = 2.67 min; M5 (ESIpos): mz = 544 [MtHi. 'H NVR (300 IHz,
DVMSO- d6) : SwDpod/072384 32 (s, 9H), 1.34 (s0-6H), 2.24 (s, 3HCcT/ER2605/0®7342H),
25 4.77 (br. s, 4H), 6.28 (d, 1H), 6.36 (dd, 1H), 6.68 (br. s, 1H),
6.97-7.04 (m 3H), 7.11-7.19 (m 3H), 7.37 (d, 2H), 7.54 (d, 1 H), 8.42
(s, 11-1). 3%032384 -49- PCT/ EP2005/ 009734 Exanple 11A tert-Butyl 2-
{ [4-({(2-furylTmethyl)][6-(4-nethyl benzyl)pyrim di n 4- yI]am' no }

met hyl )phenyl thio - et anoate H CH3 C S O H3C CHI3C N
N~/ N/ CH3 tens vl ?ﬂ({éﬂ}cﬁ@d{‘qﬂéﬂ’fvﬁgﬂf{ @nﬂﬁqrﬁmﬂwppbpw&pmraﬁi%yl}mﬁma)rﬁerlagk

whi ch was q;hblg@}tm) ﬁg@{hyﬁg)pmteunder argon protective gas, 1.634 g of zinc
dust (25 nmol’)" and 190 of 1,2-di bronoethane are stirred in 5 nl of abs.
DMF at 70C for 10 mn. The mxture is cooled to RT, 0.1 m of

chl orotri met hylsilane i s added and 6h@Hm xture is stirred at
RT for 30 min. 4.07% &1- thyI benzyl bromi def (22 mol) as a solution in
20 M of 10 DWF areath period o h. If required
t he 2|nC|nsert|onH§|n|€)|at ing tfo about 6 he mixture is
then stirred at RT for 2hH'61l€ i an abgut 0,5 np sol ution which
is directly reacted further. b) P e o 8- COBRT ng~reattFon: Under a

dynam c protective gas atnosphere, 200 ng of thé conpound fromSExarrpI e 6A
15 (0.42 mmol) and 24 ng of tetrakis(triphenyl phaspt ne) pal | adi un{0) (0.021
mml) are dissolved in 5 nm of abs. THF. 1.69 nml of the 4-nethyl benzyl zi nc
brom de sol ution descri bed above (0.84 nmol) are then added, and the
reacti ord mbLe0 meefils comaoinddroat Ex@01Glefozy (033 mmarh &8 migixf BrtréfhiosometiythenlybaporRT

o e |30 P SPAUP RLATIR S B0 TP L 0 SRS
organi c phafhe&hﬂllebaldi{dumdoy\mtd‘] ngoal) erndissolved in 5 ml of 1,2-dimethoxyethane/ethanol (4:1),
and 1.7.ml of water are added. In a pressure vessel, the mixture is then heated in a microwave to

140°C for 30 min. The mixture is then diluted with water and extracted twice with ethyl acetate.

10  The combined organic phases are dried with sodium sulphate and the solvent is distilled off under

reduced pressure. Work-up is carried out by preparative HPLC (mobile phase: acetonitrile/water

with 0.1% formic acid, gradient 20:80 — 95:5). This gives 101 mg (54% of theory) of the title

compound.
LC/MS (method 2): R‘ 3.35 min; MS (ESIpos): m/z = 562 [M+H]".

15 'H-NMR (300 MHz, DMSO-dq): 6 [ppm] = 1.27 (br. s, 9H), 1.34 (s, 6H), 3.24 (s, 3H), 3.56 (t, 2H),
3.84 (br. s*, 2H), 4.97 (s, 2H), 7.12-7.43 (br. s, 1H), 7.26 (d, 2H), 7.42 (d, 2H), 7.73 (t, 1H), 7.85
(d, 1H), 8.39 (br. s, 2H), 8.61 (s, 1H).

Example 13A

tért-Butyl 2-[(4-{[[6-(3-chlorophenyl)pyrimidin-4-yl](2-methoxyethyl)amino]methyl} phenyl)thio]-
20 2-methylpropanoate

Pl @%@

H,C



20 sul phate, the solvent is distilled off under reduced pressure and the
residue is then purified by preparative HPLC (nobil e phase:
acetonitrilwbwateosmgdh 0. 1% form c acidsigradi ent 20: 80 - *pcTaEp2905/0000848
gives 164 ngy (71 % of theory) of the title conmpound. LC/ M5 (nethod 3): R =
2.82 min; M5 (ESIpos): mz 544 [M+H +. 'H- NVR (400 MHz, DVBO-d6): S [ppm
= 1.32 (31 Bblng dr tﬁ@c&rﬁpouﬁcﬁ'l)fpomzli)?a% (CSQA%(HZ.’i m§1017)671(§1g o?'j)chlorc%ﬁ %l%?ongcbﬁmds
4H) . 6.28 (d, TH) 6. 64 10) | 9 6H) . 7. 36
(d, 2H), 7.646 mml) 151-2)mg 8>f4not§5§lum1|°5rborv\l9 @@%msmmi 15¢g PCTHRRE0BI0D9734
Exanpl e 12Apht)$il¥neﬁla'fléﬂ un%O{éOzbi[n(rﬁ&) Q{%td‘s‘?&%& IﬂySI hl éf 1,2-dimethox ethane/ethanol (4 1),
6-[3-(trifluoronethyl)phenyl]pyrimdin-4-yl am nd) net h yi’ phenyl

t hi o) - 2- net%?llﬁr@pefn’mr@rﬂdged) Ipp preSpBe vasiBt tm@@rﬂsch@l—!sawd @F@mlqﬁowweiﬁo 150

f t f
ggt :‘)I . ugr gl%g%%l?%gg{r%gl 8 O%?l(l;e 1S %ﬁéﬂ%&%gma}ﬁr aggg)ggict%g t\?nce w1th ethyl acetate

car bonat e (The®@6mhimed Qrgamjplmsesrage dr[edtvethrsa&mm(s‘u]phphem%e solvent is dlstllled off under
hosphi ne 0 di ssol v .

B ot hacysPhBNERE Risise et AL Gyl aEatrC et effos sesiqmiieippie

pressure vaslﬂed) 1%t fommitriaxitiugredies 20180 n->hgsad) eThib gives MOhH(@BYEof theorAOIGhE eitle 30

mn. The mxture is then diluted with water and extracted tw ce with ethyl

acetate. 10°PR&Combi ned organi c phases are dried with sodi um sul phate and

the solvent is distilled off under reduced pressure. Work-up is carried

out by pr egar/sasi (vethbiPRCR(ABRD hén; MO@ESIpodc ei/onb1 M-a@fjvater wth 0.1% formc

acid, gradient 20:80 -* 95:5). This gives 101 ng (54% of theory) of the

title cor‘rpfund M5 (nmethod 2): Rt = 3.35 min; M5 (ESIpos): mz = 562

[ MEH] +. 15 00 MHz, DMSO-d6): 6 [ppn] = 1.27 (br. s, 9H), 1.34 (s,

6H), 3.24 (s, 3H), 3.56 (t, 2H), 3.84 (br. s*, 2H), 4.97 (s, 2H),

7.12-7. 43 (tbr-Bug] 2-1H) {[[643 DEtHythheRHpyrirdid24-¢1d 2-n2dthox yethyl Bmfrto]méthd)l } phén 35

thio]-2-methylpropanoate

P ﬁ@p@@

15 261 mg of the compound from Example 9A (0.58 mmol), 110 mg of 3-methylphenylboronic acid

H.C

(0.81 mmol), 160 mg of potassium carbonate (1.16 mmol) and 27 mg of tetrakis(triphenyl-
phosphine)palladium(0) (0.02 mmol) are dissolved in 6 ml of 1,2-dimethoxyethane/ethanol (4:1),
and 2 ml of water are added. In a pressure vessel, the mixture is then heated in a microwave at
140°C for 30 min. The mixture is then diluted with water and extracted twice with ethyl acetate.
20  The combined organic phases are dried with sodium sulphate and the solvent is distilled off under
reduced pressure. Work-is carried out by preparative HPLC (mobile phase: acetonitrile/.water with
0.1% formic acid, gradient 20:80 — 95:5). This gives 129 mg (44% of theory) of the title

compound.

LC/MS (method 2): R, = 2.86 min; MS (ESIpos): m/z = 508 [M+H]".



(d, 1H), 8.39 (br. s, 2H), 8.61 (s, 1H. Exanple 13A tert-Butyl 2-[(4- {
[[6-(3-chl orophenyl ) pyrimdin-4-yl] (2-nethoxyethyl)am no]nethyl }

phenyl )t hi ovo 206/831884 hy!l propanoate H CH320 0 ,CH3 3C S H8Q/EPId85206434 N
~lia G NN WO 2006/ 032384 - 51 - PCT/EP2005/ 009734 150 ng of the conpound
from Exanple 9A (0.33 mml), 73 ng of 3-chl orophenyl boronic acid (0.46
nmol ), 92 nika@fpioEaassi um carbonate (0.66 nmol) and 15 ng of

tetraki s(triphenyl- phosphine)pall adi um(0) (0.01 mmwl) are dissolved in 5
m of 1,2-dinethoxyethane/ethanol (4:1), and 1.7 m of water_ are added. In
a pressure GESBI 2 T@ndlontmepérey PKeR ey 8d-maihoxyshv lagiralacthy  BeavipC f or
30 m n. Theniy X igrspahédten diluted with water and extracted twice with
ethyl acetate. The conbi ned organi c phases are dried with sodi um sul phate
and the solvent is distilled off under reduced pressure. Wrk-up is
carried out by prepar at&Me PLC (nobi | e phase: &e@ﬁoni trile/water wth
0.1%formc acid, gyadient :80 -+ 95:5). Thisjgives 110 ng. (63% of
theory) of the title ouid. (method 3): R QHyi n;
(ESIpos): mz = 5281{QwH| @ X } t ert{~Butyl

[[6-(3-nethyl phenyl) pyrim dire 404, t hox
thi o] -2-nethyl propanoat e CH3 0 O

(%S

5 250 mg of the compound from Example 9A (0.58 mmol), 110 mg of 4-methylphenylboronic écid
(0.81 mniol), 160 mg of potassium carbonate (1.16 mmol) and 27 mg of tetrakis(triphenyl-
phosphine)paliadium(0) (0.02 mmol) are dissolved in 6 ml of 1,2-dimethoxyethane/ethanol (4:1),
and 2 ml of water are added. In a pressure vessel, the Iﬁixture is then heated in a microwave at
140°C for 30 min. The mixture is then diluted with water and extracted twice with ethyl acetate.

10  The combined organic phases are dried with sodium sulphate and the solvent is distilled off under
reduced pressure. Work-up is carried out by preparative HPLC (mobile phase: acetonitrile/water
with 0.1% formic acid, gradient 20:80 — 95:5). This gives 154 mg (51% of theory) of the title

compound.
LC/MS (method 3): R, = 2.80 min; MS (ESIpos): m/z = 508 [M+H]".

15 'H-NMR (300 MHz, DMSO-dy): & [ppm] = 1.29 (s, 9H), 1.34 (s, 6H), 2.35 (s, 3H), 3.24 (s, 3H),
3.55 (t, 2H), 3.81 (br. s*, 2H), 4.93 (s, 2H), 7.09 (br. s, 1H), 7.26 (t*, 4H), 7.42 (d, 2H), 7.94 (br. s,
2H), 8.55 (s, 1H).

Example 16A

tert-Butyl 2-({4-[((2-furylmethyl) {6-[3-(tn'ﬂtioromethyl)phenyl]pyn'midin-4-yl} amino)methyl]-
20  phenyl}thio)-2-methylpropanoate

CH, O

Hac>l\3 S \

H,C OJS( ..
| ~ H,C CH, N

CF,

§ ) o



[I’XH3 CCH3 NCH3 NN 15 261 ng of the compound from Exanple 9A (0.58
nmol ), 110 ng of 3-nethyl phenyl boronic acid (0.81 nmol), 160 ng of

pot assi um crOROEIE364. 16 mol ) and 27 ng3of tetrakis(tri premyEr2005/009734
phosphi ne) pal I adi un{0) (0.02 nmol) are dissolved in 6 m of

1, 2- di met hoxyet hane/ ethanol (4:1), and 2 nl of water are added. In a

pressure vess algoftlR@ofbdiind m@m BxahpRb @30 &dnd1f) s&mPlof § Q¥R Eonfkhy1phdRibdr&tic 30
mn. The nmixture is then diluted with water and extracted twi ce with ethyl

acetate. 2@¢THh@-4¢ormlhed ng ghnetessiyraserongied0 @p immepnindn] Bl iof isteisreheayland
the sol Ve”%hbs%hf%ﬁ%&l‘lédhﬁﬂOP{O“Ol‘ﬁﬂﬁ'&lf are rd?s@&!@c%qn@‘rﬁlsﬁulr?d1m\éﬁ{okyelt}§m9@tﬁ£do?g4 QUt

by preparativé H | e phase: acetonitrile/water wt . form’c
aci d, gradiasat.720: cgcwam agmadgyd. I presgyroyeessel, 216 m‘rgm(rms%@rhe@ﬂqém y)mczy@wm@t

i, ORISR 2oy By 548 BEAERLARR Y T 208
2;} [eE] 4|— ){ %[Tﬁle(cmhmtctlgrgmmwse)sgwdrmmlm SI.‘tGhyin]suJ@E«'ﬁetq:rettclrtbxﬁ‘telnscl;ls)éia;ml«:ﬁoc}ffrerucc:ltr;c/::_I3 }
& N~>/ N 5 ggg'Ledzpljg% {Ahe con%oun%f‘ fro8h @reﬁp?tlvegﬁq‘(cg&%c’g’ll?n%hﬁsf:,ac%im%ﬁ%%?r

4- met hyl phewigh (hm%cfnmmc aciddgradiént 80:80mm1 95;5) 1BK0s Biyenf07pnd 6834 ofhthedy bathe dtle
(1.16 mml ) and 27 ng of tetrakls(trlphenyl phosphi ne) pal | adi um(0) (0.02
mol) are d’SEBWed in 6 m of 1,2-dimethoxyethane/ ethanol (4:1), and 2 n
of water are added. In a pressure vessel, the mxture is then heated in a
m cr owane dIC/MB4RehbdI1): RO= B2 Himinf WS (rBSX;iolsl)r avi=ssgdenH{i.l uted with water and
extracted twice with ethyl acetate.

'"H-NMR (400 MHz, DMSO-d¢): & [ppm] = 1.29 (br. s, 9H), 1.34 (s, 6H), 4.93 (s, 4H), 6.39 (s*,
2H), 7.24 (d, 2H), 7.18-7.76 (m, 1H), 7.40 (d, 2H), 7.58 (s, 1H), 7.75 (t, 1H), 7.86 (d, 1H), 8.40
(br. s, 2H), 8.66 (s, 1H). :

Examgl_e 17A

15 tert-Butyl 2-({4-[((2-furylmethyl) {6-[3-chlorophenyl]pyrimidin-4-yl} amino)methyl]phenyl} thio)-

2-methylpropanoate

CH, O | N
H3C>|\ S 5
H.C CH N
3 3 | \ CI
N\%N

200 mg of the compound from Example 6A (0.42 mmol), 92 mg of 3-chlorophenylboronic acid
(0.59 mmol), 117 mg of potassium carbonate (0.84 mmol) and 20 mg of tetrakis(triphenyi-
20  phosphine)palladium(0) (0.02 mmol) are dissolved in 6 ml of 1,2-dimethoxyethane/ethanol (4:1),
and 2 ml of water are added. The mixture is then stirred under reflux overnight. The mixture is
then diluted with water and extracted twice with ethyl acetate. The combined organic phases are
dried with sodium sulphate and the solvent is distilled off under reduced pressure. Work-up is
carried out by preparative HPLC (mobile phase: acetonitrile/water with 0.1% formic acid, gradient

25 20:80 — 95:5). This gives 160 mg (68% of theory) of the title compound.

LC/MS (méthod 3): R, = 3.41 min; MS (ESIpos): m/z = 550 [M+H]".



10 The conbi ned organi c phases are dried with sodi um sul phate and t he
solvent is distilled off under reduced pressure. Work-up is carried out by
pr epar at i vewBPloGs/03m4 | e phase: acetonitsyl.e/water with O0.PCT96F0050697341 d,
gradient 20:80 -~ 95:5). This gives 154 ng (51 % of theory) of the title
corrpound LG MS (nethod 3): Rt = 2.80 mn; M5 (ESlIpos): mz 508 [ MrH] +.
15 "H- NWR (1 - 9 3

(0 EWR %Q@M“ Hago m%%gﬁbd‘%a[@ﬂ@ Tzéib’r 9§1) 1917!)(2 Q) ﬁs&&%%‘)%'%z,s%? 05
(br. s, 1HG* ?HQ,67%Q?54 i) 1H)77.2% (4, @H).2H)0, (d7219)47(48f7 60§m 312}—1)8 058b5s5, (1), 814 H) .

Exanpl e 16,6( Bg,lﬁ_,y(: ({4-1((2-furyl met hyl)
{6-]3- (trlfluoro phenyl ] pyrim din-4-yl} am no)rrethyl] 20
phenyl } t hi 0) - 2- rrethyl propanoate CHO HICS )-I'" "' H3C OOH3CCH3 CF 3

N N WO 200aaeaf8’1BA 53- PCT/ EP2005/ 009734 150 ng of the conpound from
Exanpl e 6A (0.32 mmmol ), 84 ng of 3-trifluoronethyl phenyl boronic acid (0.44

nol ), &7 1 I B Cardar ) 48 - oy

et aki St 1 Re e e BT S En oy TR e b e benslitinds 1 v s
m of 1, 2-direpenpadkyet hane/ et hanol (4:1), and 1.7 m of water are added. In
.~ a pressure vessel, the mxture is then heated in a mcrowave at 5 140C for
30 min. The mxture is pen @iluted with water and extracted twice wth

et hyl acetate. Th ¢0 organi ¢ phases are dried with sodi um sul phate
and the solvent is f's f reduced pressurg brk-up is
carried out by prepaf@tlvé) HPLA, ( mo has?I acet oni ¢f water wth

0.1% formc acid, gradient BC8CH, Thins gi xes 58% of theory)
of the title compound. ' | X CH,

N

\¢N
200 mg of the compound from Example 7A (0.51 mmol), 97 mg of 3-methylphenylboroﬁic acid
(0.71 mmol), 140 mg of potassium carbonate (1.02 mmol) and 23 mg tetrakis(triphenyl-

10 phosphine)palladium(0) (0.02 mmol) are dissolved in 6 ml of 1,2-dimethoxyethane/ethanol (4:1),
and 2 ml of water are added. The mixture is then stirred under reflux overnight. The mixture is
then diluted with water and extracted twice with ethyl acetate. The combined organic phases are
dried with_ sodium sulphate and the solvent is distilled off under reduced pressure. Work-up is
carried out by preparative HPLC (mobile phase: acetonitrile/water with 0.1% formic acid, gradient

15 . 20:80 — 95:5). This gives 154 mg (63% of theory) of the title compound.
LC/MS (method 2): R, = 2.60 min; MS (ESIpos): m/z = 450 [M+H]".

'"H-NMR (300 MHz, DMSO-dq): & [ppm] = 1.23 (s, 9H), 1.35 (s, 6H), 2.38 (s, 3H), 4.61 (d, 2H),
6.98 (br. s, 1H), 7.25-7.47 (m, 6H), 7.75 (d, 1H), 7.81 (s, 1H), 7.98 (m, 1H), 8.48 (s, 1H).



10 LOMS (method - 1): R = 3.25 mn; M5 (ESIpos): mz = 584 [ MtH +. ' H NWR
(400 MHz, DVMSO-d6): S [ppm = 1.29 (br. s, 9H), 1.34 (s, 6H), 4.93 (s, 4H),
6.39 (s*, wWbpoodo24s4d, 2H), 7.18-7.76.6m 1H), 7.40 (d, Pdr/EPL0SS0dT34
1H), 7.75 (t, 1H), 7.86 (d, 1H), 8.40 (br. s, 2H), 8.66 (s, 1 H. Exanple
17A 15 tent-Butyl
2-({4-[((21§H?%ﬂ@@ypyl){6-[3-ch|orophenyl]pyrinidin-4-y|}anino)nethyl]pheny
| }thio)- 2-nmethylpropanocate CH3 O H3C S O H3C OH3C CH3 N C NN 200 ng of
t he conpound fron1Exa%PIe 6A (0. 42 nnnlgéﬁQZ.gg of 3-chl or ophenyl boroni c
acid (0. 59¢nksty) 2-[E 16 flgproponetBdpherylonyripétiat o )(Diugdmethy)amingimethgling  of
tetrakis(tBmgggmyangghﬁpgﬁggh@e)paIIadiun(O) (0.02 mol) are dissolved in
6 m of 1,2-di'nethoxyethane/ethanol (4:1), and 2 m of water are added. The
m xture is then stirred under reflux overnight. The m xture is then
diluted with water and @fra&xted twice with eth cetate. The conbi ned
organi ¢ phases areF%Q_' d wi|t h s%piunlsulphate nd t he solvenﬁ is distilled
of f under reduced pgqs Urg): oA carri of by prepafati ve HPLC
(rmobi | e phase: acetonrtril e/ wdter gr adi ent 25
20:80 -+ 95:5). This gives 160 ffls(6 - S §Hcorrpound.
LM (nmethod 3): R = 3.41 mn; M5 (ESIpos): M+H] ¥."3 WO

2006/ 032384 -54- PCT/ EP2005/ 009734 ' H NWVR (40Qy MzN DMBO-d6): S [ppm =
1.29 (br. s, 9H), 1.34 (s, 6H), 4.85-4.96 (m 4HY"6.38 (s*, 2H

7.20-7.54 (m 1H), 7.23 (d, 2H), 7.40 (d, 2H), 7.49-7.60 (m 3H), 8.05 (br.

s, 1H, 8. l'of Sthe 1 3 . o t-Butyl 2.

> ot hy1*s 2P R foctpn” Shpndipd oih | Bdlne BATROE AR P B fuoro

met hyl ) phemydthytiphemylborgrio pad @ai%emmol), 117 mg of potassium carbonate (0.84 mmol) and 20 mg of
tetrakis(triphenylphosphine)palladium(0) (0.02 mmol) are dissolved in 6 ml of 1,2-dimethoxy-

ethane/ethanol (4:1), and 2 ml of water are added. The mixture is then stirred under reflux
overnight. The mixture is then diluted with water and extracted twice with ethyl acetate. The
10 combined organic phases are dried with sodium sulphate, and the solvent is distilled off under
reduced pressure. Work-up is carried out by preparative HPLC (mobile phase: acetonitrile/water
with 0.1% formic acid, gradient 20:80 — 95:5). This gives 67 mg (26% of theory) of the title

compound.
LC/MS (method 1): R, = 3.14 min; MS (ESIpos): m/z = 548 [M+H]".

15 'H-NMR (400 MHz, DMSO-d): & [ppm] = 1.30 (br. s, 9H), 1.34 (s, 6H), 2.30 (s, 3H), 4.82-4.95
(m, 4H), 6.38 (s*, 2H), 7.18-7.34 (m, 4H), 7.40 (d, 2H), 7.58 (s, 1H), 7.94 (br. s, 1H), 8.03 (br. s,
1H), 8.60 (s, 1H).

The compounds 20A-23A listed in Table 1 below, like the intermediates required for the

synthesis, are obtained analogously to the examples described above:



CH3 0 H3C) _-,
Exanple 7A (0.51 mol ),

S HBCOHCCHHSs s CH3 NN 200 ng of the conmpound from

97 mg of 3-nethyl phenyl boronic acid (0.71 nmol),

140 ng of pwDaDSE/03D384r bonate (1.02 mol.yeand 23 ng t et r akipslVErPbE 0734 10
phosphi ne) pal | adi un{0) (0.02 mmol) are dissolved in 6 m of

1, 2- di met hoxyet hane/ et hanol
is then stirdpd under

(4:1),
refl ux overnight.

The m xture is

and 2 nl of water are added. The m xture

then diluted with

(1)

wat er and extracted twice with ethyl acetate. The conbi ned organi c phases
are dried w-th spdiumsulphate and the solvent is distilled of under
reduced préEsumge| Work-up is Swaetued out by preparyieidvel MBLA/A ObR| e
phase: acefonitrije/water with 0.1 %formc acid,| gfadi en 20; 80 - T
95:5). This 3‘}1%5 154 ng (63% of theory) of the tit?ll %Ocont%ﬁﬁg. L &Rk
(method 2)] R =PR.60 mn; M5 (ESIpos): mz = 450 )+ ' H NVRUGHME MHz,
DVMSO-d6): & [ppm| = 1.23 (s, 9H), 1.35 (s, 6H), 2.38 (s,| 3H), 4.61bgd 2H) ,
6.98 (br. $, 1H,|7.25-7.47 (m 6H), 7.75 (d, 1H)| 7.81 s, 1H) | d) m
1H), 8.48 (s, 1H| WD 2006/032384 - 55 - PCT/ EP2005/ 009734 Exahple 19
tert-Butyl |2-h44-f [[€a(4-fluoro-3-methyl phenyl)pyrigg din-4-y1 | 5,
(2-furyl methyl)am rmgo;]\g%t | s} -_phen [YPhi o] -2-jmet hyl pfr opanoat e 81—!3 D 3 S
F H3C O 1|0 H3C (cHae” OIéﬂ 51208 n@ t hel compound from Ex@pl & 6A
(0.42 mmol ), 91 ng of 4-fU8F 0B~ N cH,
: vaN
21A CHy © B 72 530 3.02
H,C S
ne” o @VK(} @
H,C CH, N
| X
NN CH,
22A CH, O R 71 530 - 2.99
H,C S CH,
he' O \@v 0 (1)
H,C CH, N
| X
_N\¢N
23A 40 526 2.98




met hyl phenyl boronic acid (0.59 mol ), 117 ng of potassium carbonate (0. 84
nmol ) and 20 ng of .tetrakis(triphenyl phosphine)palladiun(0) (0.02 muol)
are di ssol wed 2006/632884 of 1, 2- di met hoxy- -gt hane/ et hanol (4: pr1/Endo200930f
water are added. The m xture is then stirred under reflux overnight. The
m xture is then diluted with water and extracted twice with ethyl acetate.
The 10 coniyag@idisgani ¢ phases are dried with sodi um sul phate, and the

solvent isdrstifTed off under reduced pressure. Wrk- up is carried out by
preparative HPLC (nobile ﬁhase acetonitrile/water wth 1% form c acid,
gradi ent 20¢8§utyl 9HA5{(2-cf r%vy'gw@s‘*-sl?(2@%%@%?@%@@931}R#anlmokme@yl-

conpound. %g(#y&a(erret hod 1): Rt 3.14 mn; M5 (ESIpos): mz 548 [ M+H] +.
15 ' H- NWR DVSO- d6) : S[pprﬂ :130(br S, 9H) 134(5 6H) ,
2.30 (s, 3H), 4.82-4.95 (m 4H), 6.38 (s*, 2H), 7. 18 .34 (m 4H), 7.40
(d, 2H), 7.58 (s, 1H), 794|(|b 1H), 8.03 (br. OQ/ :J.H) 8.60 (s, 1H).
The conpounds 20A- 23A ljgie nq'abl e 1 below, |ike the internediates
required for the synthesi nal ogously to the exanpl es
descri bed above: WD 200‘6@)323@4 - 005/ (09734 Table 1 Exanple
Structure Yield M5: mz R No.HC{ t,t]eor | (LG M5 net hod)
20A CH3 0 43 530 3.02 H3C 3 H3C 0 / v\’ I—Bﬁ/ \ CHI 3
N,,,/N21A CH3 0 72 530 3.02 H3C Il HPO H

5 1.0g of the compound from Example 8A (2.95 mmol), 482 mg of 2,4-dichloropyrimidine
(3.24 mmol), 0.51 ml of DIEA (2.95 mmol) and 0.82 ml of triethylamine (5.89 mmol) are initially
charged in 20 ml of isopropanol and reacted at 60°C overnight. Water is added, and the mixture is
extracted twice with ethyl acetate. The combined organic phases are dried with sodium sulphate
and the solvent is distilled off under reduced pressure. The residue is purified by flash

10 chromatography (silica gel, mobile phase: cyclohexane/ethyl acetate 5:1). This gives 450 mg (34%

of theory) of the title compound.
LC/MS (method 1): R, = 2.89 min; MS (ESIpos): m/z = 452 [M+H]".

'"H-NMR (400 MHz, DMSO-d): & [ppm] = 1.31 (s, 9H), 1.35 (s, 6H), 3.22 (s, 3H), 3.51 (t, 2H),
3.52-3.87 (m, 2H), 4.82 (br. s, 2H), 6.44-6.93 (m, 1H), 7.23 (d, 2H), 7.42 (d, 2H), 8.04 (br. s, 1H).

15 Example 25A

tert-Butyl 2-({4-[((2-methoxyethyl) {2-[3-(trifluoromethyl)phenyl]pyrimidin-4-yl} amino)methyl]- .
phenyl}thio)-2-methylpropanoate

Hac

H3C H
H C CH, |
CF

/

150 mg of the compound from Example 24A (0.33 mmol), 88 mg of 3-trifluoromethylphenyl-

20 boronic acid (0.46 mmol), 92 mg of potassium carbonate (0.66 mmol) and 15 mg of tetrakis-



3C0)1'::- (2) HCCH3 N\ N,,.:~ ,NCH3 22A CH3 0 71 530 2.99 HCH
C-On/SI\VI OCH3 (1) 3 H3CCH3 N\ N,,.;,- N23A CH3 0 ~,,CH3 H3 40 526
2.98 H I \WO2006/032388C~ H H3C C 3 / N \-538-NIA/N F WO 2006/F03238405/60%734
PCT/ EP2005/ 009734 Exanpl e 24A tent-Butyl 2-[(4- {

[ (2-chl oropyri m di n-4-yl) (2-net hoxyet hyl )am no] net hyl }

phenyl )t hi odnaleﬁs&;myﬂmnewagmm@ €0.0 Clgol)Hize %ol%&rﬁslﬁi’;@)fq Y dihdebBhdne- - N
M C /N 5 of the compound from Exanple 8A (2.95 nnDI), 482 my of

2, 4- di chl orfaleli %gld’l #d 3t ?f4w?+?Fo"}r$ addgd olp arﬁre%s\ﬂrewpﬁsl (hz nystuFES | thengisated Ig2 i

of triet hyl aitdvvé & 188°aTeh h. BeBmixRird is e Vilue DALt Qiet Ad2RiridiedvideSARr £RANOI
and reacted at 60C overnight. Water is added, and the m xture i-s extracted

twice with 2ERE Thiceambined oTsBichbniss Asdirisd yathisediph aslphatapn e palernpis distdledi um
sul phat &5 agel Jhhg h%@lléégnﬁreés%ed'\ﬁ&rk hped &Hedu&geﬁy I F‘e%%ﬁ&é Pﬂ’ﬁésgﬁ ile iHase:

residue is purified by flash 10 chromat ography (5| i ca gel e phase:
cycl ohexanedcetonijrile/zetst atith (5!% Yornih ped,giradaent 2860 g (53990 his gives 112 mg (60% of

theory) of the title compound.

LC/MS (method 3): R, = 3.35 min; MS (ESIpos): m/z = 562 [M+H]".

"H-NMR (400 MHz, DMSO-d): & [ppm] = 1.27 (s, 9H), 1.33 (s, 6H), 3.26 (s, 3H), 3.59 (t, 2H),
10 3.68-4.08 (m, 2H), 4.71-5.32 (br. s, 2H), 6.44-6.93 (m, 1H), 7.29 (d, 2H), 7.41 (d, 2H), 7.70 (br. s,
1H), 7.83 (m, 1H), 8.31 (br. s, 1H), 8.51 (m, 2H).

Example 26A

tert-Butyl 2-({4-[((2-methoxyethyl) {2-[3-methylphenyl]pyrimidin-4-yl}amino)methyl]phenyl}-

thio)-2-niethylpropanoate

H3C

H30 H
H C CH,
CH

150 mg of the compound from Example 24A (0.33 mmol), 63 mg of 3-methylphenylboronic acid

15

(0.46 mmol), 92mg of potassium carbonate (0.66 mmol) and 15mg of tetrakis-
(triphenylphosphine)palladium(0) (0.01 mmol) are dissolved in 6nﬂ of 1,2-dimethoxyethane/-
ethanol (4:1), and 2 ml of water are added. In a pressure vessel, the mixture is then heated in a

20  microwave at 140°C for 1 h. The mixture is then diluted with water and extracted twice with ethyl
acetate. The combined organic phases are dried with sodium sulphate and the solvent is distilled
off under reduced pressure. Work-up is carried out by preparative HPLC (mobile phase:
acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). This gives 94 mg (56% of
theory) of the title compound.

25  LC/MS (method 1): R, = 2.52 min; MS (ESIpos): m/z = 508 [M+H]".



of theory) of the title conpound. LC/MS (nethod 1): R, = 2.89 mn; M

(ESIpos): mz = 452 [MtH 1. ' H-NVR (400 MHz, DMBO-d6): S [ppn] = 1.31 (s,
9H), 1.35 (w0 ®bB03Bs22 (s, 3H), 3.51 (t.592H), 3.52-3.87 (por/2H005/609924
(br. s, 2H), 6.44-6.93 (m 1H), 7.23 (d, 2H), 7.42 (d, 2H), 8.04 (br. s,

1H). 15 Exanple 25A tent-Butyl 2-({4-[((2-nethoxyethyl)
{2-] 3- (tr| fﬁﬂg{lﬂm‘myl )phenyl ] pyrimdin-4-yl} amno)nmethyl]- . phenyl)
t hi 0) - 2- met'hyl propanoate ,CH CH3 OO 3 H3C S H3C O | ~~HBCCHBNN\~

CF 3 N 150 of the conpound from Exanple 24A (0.33 mmol)

3-trifl uor OBt 616%&Qme&ow@hﬂw&;&blp@pb@yldm@p)‘* ylbaznrmgmathylﬂ;wp@ﬁbu um
carbonate (006 R0 ARACkel> My of tetrakis WO 2006/ 032384 -58-

-PCT/ EP2005/ 009734 “(‘tri phenyl phosphi ne) pal | adi un(0) (0.01 nmol) are
dissolved in 6 m of 1,2-dinethoxyethane/- ethanol (4 1), and 2 m of water
are added. In a pressur l_\(es%«al the mixture is {Hefs heated in a nicrowave
at 140C for 1 h. The m s then diluted with water and extracted tw ce
wi th ethyl acet at eMs nedsqQr gari c phases are dried wth sodi um

sul phate and the sol Meait d| il1le Qf f under reducessure. Wor k- up

)

is carried out by preparat| qa( e ph se acet ile/water with
0.1 %formc acid, gradient 230 80 -4 ,‘ g~ ¢160% of
t heory) of the t|tIe conpound. LC/ Ms (rret hod 3) 3.35 mn; M

(ESIpos): mz = 562 [MrH +. ' H NVR (400 MHz, 5\': 6 [ppr = 1.27 (s,
9H), 1.33 (s, 6H), 3.26 (s, 3H), 3.59 (t, 2H), 10 3.68-4.08 (m 2H),
4.71-5.32 (br. s, 2H), 6.44-6.93 (m 1H), 7.29 (d, 2H), 7.41 (d, 2H), 7.70
(br. s, 51 Hpmg7oBthe(avmpburd) fror8. Bxamplor24As (0.33 rhihol),87%lg GrehloRdhenyboarmd eci®6A

(0.46 mmol), 92 mg of potassium carbonate (0.66 mmol) and 15 mg of tetrakis(triphenyl-
phosphine)palladium(0) (0.01 mmol) are dissolved in 6 ml of 1,2-dimethoxyethane/ethanol (4:1),
and 2 ml of water are added. In a pressure vessel, the mixture is then heated in a microwave at
140°C for 1 h. The mixture is then diluted with water and extracted twice with ethyl acetate. The
10 combined organic phases are dried with sodium sulphate and the solvent is distilled off under
reduced pressure. Work-up is carried out by preparative HPLC (mobile phase: acetonitrile/water
with 0.1% formic acid, gradient 20:80 — 95:5). This gives 78 mg (45% of theory) of the title

compound.
LC/MS (method 1): R, = 3.12 min; MS (ESIpos): m/z = 528 [M+H]".

15 Example 28A

tert-Butyl 2-{[4-({(2-furylmethyl)[6-(4-methylphenoxy)pyrimidin-4-ylJamino} methyl)phenyl]-
thio}-2-methylpropanoate

§/ NcH

100 mg of the compound from Example 6A (0.21 mmol) are initially charged in 5 ml of abs. DMF

3

20  and 5.1 mg of sodium hydride (0.21 mmol) are added at 0°C After 30 mmutes of stlmno at RT,
2511 mg of 4-methylphenol (0.23 mmol) are added as a solutlon in 1 ml of abs. DMF and the



rt-Butyl 2-({4-[((2-methoxyethyl)

tert
{2-] 3-net hyl phenyl ] pyri m di n-4-yl }am no) net hyl ] phenyl } -

t hi 0) - 2- netWwyl poepameate CH3 O O CH3 H.3pC -)-" S H3C O HICTGBD0ods/HOGEY 3
N 15 150 ng of the conmpound from Exanple 24A (0.33 mml), 63 ng of

3- et hyl phenyl boronic acid (0.46 nmmol), 92 ng of potassium carbonate (0.66

mol ) and 15,%8n &ﬁxt&reisrﬁm at K1t fok PRERYd RRosRILRSREL If@f@l dmf(eg)ye (antQ;Je lmﬂ% )

are dissolved in 6 2- di met hoxyet hane/ - ‘et hanol qgé.f ,
water are aued. lnwnwaterpﬁ@%swétedetwél with |gthyhipsetaty. elfescrn arOH@étlédJurlﬁerbzo

m crowave aﬁrep]aéaQGe I}%icl(ﬁﬁbbﬂér gﬁasgl &%%Hﬁl lle}%vatep%thdd) H%t f%gmw aEn}a Ell%l:lt 9@90 -

extracted twce w tate. e conbi'ned organi c phases are dried
with sodi urﬁ5§l)l'ﬁhsgleesaﬁmgt(h@%sﬁthvmloftmtdles:bmbdnmd of f under reduced
pressure. Work-up is carried out by preparative HPLC (nobil e phase:

acetonityil t | a 0:80 -* 95:5). This
gives 9 %@%ﬁ%&wﬁﬂebré)ﬁwﬁ r”ﬁ‘%%"lg%”g%ng%"ﬁ@&* 25 LM (nethod 1): Rt
= 2.52 mn; M5 (ESIpos): nlz 508 [ M+tH] +. WD 2006/ 032384 -59-

PCT/ EP2005/’ HQ@MBAMOOEWR[QWW&)I&MPHBMWR (s, 9H) 1.36 (s, 6H), 2.31 (s, 3H), 4.79 (br. s,

o L b e i) .37 S 1AL T G B e %43‘7%%3739@&@ 353y |

3 CO.H3AHH2NsNB. Cl

Example 29A

10 tert-Butyl 2-{[4-({(2-furylmethyl)[6-phenoxypyrimidin-4-ylJamino }methyl)phenyl]thio}-2-

methylpropanoate

e HQ
@ e

175mg of tert-butyl 2-[(4-.{ [(2-furylmethyl)amino]methyl} phenyl)thio]-2-methylpropanoate
hydrochloride (25.13 mmol) [prepared according to WO 02/28821, Example II-3] are initially
15 charged in 10 ml of abs. ethanol. 0.08 ml. of DIEA (0.48 mmol) and 0.13 ml of triethylamine
(0.97 mmol) are then added. 100 mg of 4-chloro-6.-phenoxypyrimidine (0.48 mmol) [preparation
see Vainilavichyus et al., Pharm. Chem. J. 23, 500-503 (1989)] are then added, and the reaction
mixture is stirred at reflux temperature for 2 of theorye mixture is then concentrated, taken up in
5 ml of abs. DMF and heated at reflux temperature for another 2 of theorye solvent is distilled off
20  under reduced pressure and the residue is subsequently purified by preparative HPLC (mobile
phase: acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). This gives 31 mg (12%

of theory) of the title compound.

LC/MS (method 2): R; = 3.33 min; MS (ESIpos): m/z =532 [M+H] .



N 5 150 ng of the conpound from Exanple 24A (0.33 mmol ), 73 ng

3-chl or ophenyl boronic acid (0.46 mmol), 92 ng of potassium carbonate (0.66
mol ) and 1SOomyoeH3a3es4raki s(tri phenyl - plosphi ne) pal | adi umEQT/Er2004/000784 )
are dissolved in 6 m of 1,2-diinethoxyethane/ethanol (4:1), and 2.nm of
water are added. In a pressure vessel, the mxture is then heated in a

m crowave agm_u}}@@hor 1 h. The mxture is then diluted with water and
extracted twce wmth ethyl acetate. The 10 conbi ned organi c phases are
dried with sodi um sul phat nd the solvent is distilled off under reduced
pressure. V@ “D’bzlnéeﬂﬁ’él?r(ﬁ BRI yBS}'yg“i’@B%?f"ﬁi Y\Rhep} EioRIpNIPPae phase:
acetonitrile/water with 0.1%formc acid, gradient 20:80 -* 95:5). This
gives 78 ng (45% of theory) of the title conpound. LCEMS (method 1): R =
3.12 nin; M5 (ESIpos): mz = 528 [MtH +. 15 Exanple 2 k&tert Butyl 2- {
[4-({ (2fury|rrethy|)[6 (4- rrethylphenoxy)pyrlmdln4y am no _

met hyl ) phenyl ] - thio} -2-nethyl propanocate C O IK "'t H3C H3C
CH3 N~~O \ I Il NN CH3 100 @fé}he CONDS M omExarrpIeGA(O.Zl

mml) are initially charged 5 rri abs. 20‘|and 5.1 ng of sodium
hydride (0.21 mml) are .agdqed\atC e

¢ .mnutes of stirring at RT,
25.1 ng of 4-methyl phenol (023 mmo||) are added as a solution. in 1 m of
abs. DWMF, and the WO 2006/ 0323&H,- 60- PCT/ EP2005/ 009734 reaction m xture
is stirred at RT for 12 d and at reflux tenperature for 3 of theorye
mxture is then poured into. water and extracted twice with ethyl acetate.
The crude pr@duefieri-butyl@-{ i(eminbgpethylipdpra 4o 2 miekly Bropausiaiel hydpphizlgrde (Example

oot SIS R AP S BBl B >S5
(15.73 mmol), 5.48 ml of triethylamine (39.32 mmol) and 0.58 g of TBAI (1.57 mmol) are then

.added at RT. The mixture is stirred at RT overnight and then taken up in water and ethyl acetate.

The aqueous phase is extracted three times with ethyl acetate and the organic phases are combined

and then washed with saturated sodium chloride solution. After drying with sodium sulphate, the

10 solvent is removed under reduced pressure. Work-up is carried out by flash chromatography (silica

gel, mobile phase: cyclohéxane/ethjrl acetate 5:1 — 6:4). This gives 1.70 g (34% of theory) of the

title compound.
LC/MS (method 2): R, = 1.84 min; MS (ESIpos): m/z = 320 [M+H]".

'"H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.35 (s*, 15H), 2.56 (br. s, 1H), 3.09 (t, 1H), 3.26 (d,
15 2H), 3.75 (s, 2H), 7.23 (d, 2H), 7.40 (d, 2H).

Example 31A

4-Chloro-6-(3-chlorophenyl)pyrimidine

7 Cl

- 663mg of 4,6-dichloropyrimidine (4.45 mmol), 696 mg of 3-chlorophenylboronic acid
20 (4.45mmol), 1.23 g of potassium carbonate (8.90 mmol) and 36 mg of [1,1'-bis(diphenyl-
phosphino)ferrocene]dichloropalladium(Il) dichloromethane complex are initially charged in 33 ml

of 1,2-'dimethoxyethane/water (10:1). The reaction mixture is stirred at RT overnight and then



5 LM (nmethod 1): R 3.20 min; M5 (ESIpos): mz = 546 [ M+rH ' H NWR (400
MHz, DMSO-d6): S [ppm 1.33 (s, 9H), 1.36 (s, 6H), 2.31 (s, 3H), 4.79
(br. s, A4Ryp2604/d326k4. s, 1H), 6.31 (d-6iH), 6.38 (dd, 1HpCTERB0L009724),
7.18 (m 4H), 7.39 (d, 2H), 7.58 (d, 1 H), 8.21 (s, 1 H. Exanple 29A 10
tent-Butyl 2- {[4-({(2-furylnmethyl)[6-phenoxypyrimdin-4-yl]am no
} et hyl ) Phafeh bl Glkre? and8h{DA: AR o phas6Q QueabBEinflod ith hlokcmelihd 3
m A ng o ent - but yl
2-[(4-{ [ ( 2-aﬂé|ff5ﬂ%@pmh)isswrﬁepwbwmr}dﬁh@rfiﬂe)it“mhéfdlszmﬁélpwq Eﬁléﬁ%@aﬁéhstﬂled
hydr ochl origde fd&p réd%céﬁ'?xle}sukpﬁrﬁipﬁﬁ'é%51aﬁc@rﬂfn'ﬁgd 49 PBaRelLEILE, (r@%%h@se
I1-3] are initially 5 charged in 1 of abs. ethanol. 0.08 m of DI EA
(0.48 mmol )aceimitr@e/wgelmwtbﬁ 1% lfwiwih(acmgn@ile(nm@?o rrdl5)5).afles ghyen42ode d427400 ny
of 4-chlor ne (0.48 mmol) [preparation see
Vai ni | avi cﬁﬁe%ﬁ@?&ﬁﬁ?ﬁ?l’%%&- Chem J. 23, 500-503 (1989)] are then added,
and the reaction mxture is stirred at reflux tenperature for 2 of theorye
m xture i s LGS (metho@dk Rat 247 mim MEN(BSfposnm/5= M35 [(f+Hbs. DMVF and heat ed at
reflux tenperature for another 2 of theorye solvent is distilled off 20

under reduaq h S t r d
preparati veﬁﬁi\lgﬁg%? ?Ilzaﬁglsp 2969[ gtjonl f @/’ \?g?g(? lm,ﬁ’t%gﬁ 1L}%f (%lrg)r{n(rtr:1 58? d,
gradi ent 2®.8(Js,-1H)9Ib6135}, 1Hl)'h| s gives 31 ny (12% of theory) of the title
compound. LC/ M5 (nmethod 2): R = 3.33 min; M5 (ESIpos): mz = 532 [ MtH] -
WO 2006/ 032“%84 -Ee ﬁk - PCT/ EP2005/ 009734 Exanple 30A tert-Butyl
2- et hyl - - p- 2-yn-1-yl am no) net hyl | phenyl } thio)propanoate CH H
CH3CCH3 NHS3 '

10 tert-Butyl 2-[(4-{[[6-(3-chlorophenyl)pyrimidin-4-yi]{(prop-2-yn-1-y)amino]methyl } phenyl)thio]-

2-methylpropanoate

N
He O_H3C CH,
H3C%/. S N7 |
CH, O k\ Cl
N

142 mg of the compound frpm Example 30A (0.44 mmol), 100 mg of the compound from Example
31A (0.44 mmol). and 0.12 ml of DIEA (0.67 mmol) in 2 ml of dioxane are reacted at 120°C in a
15  pressure vessel overnight. The solvent is distilled off under reduced pressure and the residue is
then purified by preparative HPLC (mobile phase: acetonitrile/water with 0.1% formic acid,

gradient 20:80 — 95:5). This gives 62 mg (28% of theory) of the title compound.
LC/MS (method 2): R, = 3.33 min; MS (ESIpos): m/z = 508 [M+H]".

'"H-NMR (400 MHz, DMSO-d): & [ppm] = 1.29 (s, 9H), 1.35 (s, 6H), 3.22 (t, 1H), 4.50 (d, 2H),
20 4.97 (s, 2H), 7.29-7.35 (m, 3H), 7.43 (d, 2H), 7.50-7.60 (m, 2H), 8.07 (d, 1H), 8.16 (s, 1H), 8.66 (s,
1H).



H3C0O S CH3 0 5.00 g of tert-butyl

2-{[4- (am nonet hyl ) phenyl ] t hi o} - 2- met hyl pr opanoat e hydr ochl ori de (Exanpl e
5 34A, 15. ABomuoé/N3mBee initially chargedggsn 50 ml of DVF, aad/Er2865/009984
3-brono-1|-propyne (15.73 mml), 5.48 m of triethylamne (39.32 nmol) and
0.58 g of TBAI (1.57 mol) are then .added at RT. The m xture is stirred
at RT over nggfipiadyd t hen taken up in wat er and et hyl acetate. The aqueous
phase is eXTTEé%Eﬂ_Three times with ethyl acetate and the organi c phases
are conbined _and then washed with saturated sodium chloride solution.
After dryi dgRebh2-sberanephsuyirbewy)-1-methylpropanagént i s renoved under reduced
pressure. Work-up is carried out by flash chromatography (silica gel,
nobi | e phase: cycl ohexane/ ethyl acetate 5.1 6: 4}4 ThIS gives 1.70 g (34%
of theory) of the title conpound. LC/ M5 ( hod 2) = 1.84 min; NS
(ESlpos): mz = 320 [ MrH +. ' H NVR z é&% s [ppr = 1.35 (s*,
15H), 2.56 (br. s, 1H), 3.09 (t, (d 1pH), 3.75 (s, 2H), 7.23
(d, 2H), 7.40 (d, 2H). Exanple -Eh@oﬂﬁﬁﬁ (3- cﬁlorophenyl)pyrlnldlne
NN Cl I C 141 663 ng of 4N& dicHloropyrimdine (4.45 mol), 696 ngy of
3-chl orophenyl boronic acid 20 (4'45 mol ), 1.23 g of potassium carbonate

(8.90 nunol S he =, . .

phosphi no) f%ﬁ%ﬂ&ﬁé}”‘ﬂ‘?&ﬁ%éﬁi I“é?:]j) (% &)‘ ﬁ‘?ﬁ’ld&(‘i?ﬁ@fnﬁé‘f‘?éer)(ﬁﬁﬁ'il%?dﬁ?én 144
initiallsy ahasge®Mm 533lithds of @ife sblx%ntddréfﬂtehQ&y@IehaQ@ﬁ wmmla(tfbﬁ ailzs vec and
reaction n1%éure is stirred at RT overnjght a t hen 2384 -62-

ber EPa00s/abewer At BkdemE. FMIREGT CAnoaen weattdeny of 2000 BdLstandihate

i s extract edcHiwbseRzoMitklk 16l 3GA1ReOSENIRNE theR Rlich RRPAHY BNEG RS 8BorRMMBur. The
combi ned and then dried with sodlun1sulrhate The solvent is distilled off

under reducd@BPFHEEStIETAMHY P He v eS aard 1he TiEre isestTRY [ reapherat hvet HPEEC,

(nmobi | e phasyg] o (Rt AO) bif dedrBLMRDBMiWBbithrateQrel e ERH M Sve§ bétiodHradingRtA12FB0

95:5). ThIS glves 420 (42% of 5 theory) of the title conmpound.
24 mbar, 13.0 lifres of the solvent are then distilled off, the mixture is cooled to 90°C and 5.8

litres of methylcyclohexane are added. The mixture is cooled to 15-20°C, 7.70 litres of water and

288 g of kieselguhr are added, and the mixture is stirred at 20°C for 15 min. The mixture is then
filtered through a porcelain nutsch with a Seitz filter plate (K800), the filtrate is transferred into a
40-litre separating funnel and the phases are separated. Twice, the organic phase (9.1 litres) is

15  stirred with in each case 5.8 litres of water, and the organic. phase is concentrated on a rotary
| evaporator at 55-60°C/1 mbar. The residue obtained is 3788 g (89% of theory) of an oil which
solidifies on storage at room temperature (purity according to GC 93%). Thé residue is used for

the next step without further purification.
'"H-NMR (500 MHz, DMSO-de): 8 = 1.37 (s, 9H), 1.45 (s, 6H), 7.60 (d, 2H), 7.85 (d, 2H).

20 Example 34A

tert-Butyl 2-[4-(aminomethyl)phenylsulphanyl]-2-methylpropanoate hydrochloride



LG/ M5 (nethod 3): R = 2.67 min; MS. (ESIpos): mz = 225 [M+H'. ' H NWVR (400
Mz, DMBO-d6): 6 [ppn] = 7.61 (t, 1H), 7.67 (d, 1H), 8.23 (d, 1H), 8.31 (m

1H): 8. 42 ¥®,2006/692389. 13 (s, 1H). Exanplee-32A 10 tent - But YACT/EP2005/009734
2-[(4-{[[6-(3-chl orophenyl ) pyrimdin-4-yl](prop-2-yn-1-yl)am no] net hyl } phen
yl)thio]- 2-nethyl propancate CH C | N H3C H3 H3C H3CtO S NCH3 0 C 142

Mg of the CRMPEURS: GHOM EXAGRIOE 2807 (18, 144nayel b 00t 2 GRS,
from Exanpl e 31,16\ 61. 44 mml)oand% 32 m (f)r%rBDlora tﬁ);a i

di oxane ar e/%eatddetidrapvitooNer ppered afx hoessolition 983 Ig @Qéﬁ‘ moamf te”ll’h@ylsb(“vent
is distill Q@aﬁpﬁedﬁrﬁgﬁﬁan@ﬁg%éﬁiyl%ﬁﬁ§ﬁé G(’E)?a%let m)nﬁ%lsdh&?es'o% ﬂﬁe&hp%ktmeeag by

preparative HPLC hase:” acetonitrile/water with O. formc acid
gradi ent 203tiged 2756 :1g) | hhd Sregicoded GR hrpnd 28F0listes pﬁ@ethwol @ffe mdtered irt dvgr a

conpouncd SD%N@ ﬁffﬁ.tshﬁ £ BM fydPociRyilhld #@n@%ﬁh&ﬁ% h%T‘n%xt 5@&51& f%
"H NVR (400 NHz. DVEO. 6:°s Ewppy o ilmﬁg S, el g thy pixige s s ?
1H), 4.50 (ayemH). The20xtaregy trfnsferzg)nto 7 40Qurg seierating figlafl, and, thGtafld js @idpd with
7.50-7.60 ( , ' ?81(17 I-% fc % ﬁ . : :
S000) 03958 A Rt e Rl sty %imje@%aﬁ%?%’ AR %%rtgi‘/‘lj“ Blase Wtimed with
2- (4- cyanopheadt sas¢ pladnseh pf RawetThglcpmbiped eatteus@h@ids areSexhdtedOBHB 3.333iEreSdB
CH3 NC methylcyclohexane and then adjusted to pH 10.5 using concentrated aqueous sodium hydroxide
10 solution (consumption: 2.5 litres). Twice, the aqueous/oily phase is stirred with in each case 3.88
litres of methylcyclohexane, and the combined organic phases are washed with 5.81 litres of water.
Using a rotary evaporator, the organic phase (14.5 litres) is concentrated at 75°C/45 mbar. This

gives 4.45 kg of a crude solution which contains the desired product as a mixture with

diethylaniline.

15 This crude solution is combined with an earlier batch of equal size, and most of the diethylaniline
is distilled off in two steps using a thin-layer evaporator (Ist distillation: product feed 450 g/h,
feed temperature 80-85°C, pressure 2.7 mbar, head temperature 67°C, bottom temperature 37°C;
2nd distillation: identical conditions at 1.0 mbar). In an enamel tank, the distillation residue
(3664 g) is taken up in 7.8 litres of MTBE, and a 5-6 molar solution of hydrogen chloride in iso-

20  propanol is added dropwise over a period of 20 min. During the addition, the internal temperature
increases to 47°C. The suspension is cooled to RT and stirred for 2 h. It is filtered off with suction
through a Seitz filter plate, and the residue is washed four times with in each case 2.6 litres of
MTBE. The moist product (5.33 kg) is dried under reduced pressure and under nitrogen at 40°C
until the mass remains constant. The two combined batches give 2780 g (41% of theory) of the

25  title compound as white crystals.
"H-NMR (400 MHz, DMSO-dg): & = 1.39 (m, 15H), 4.04 (s, 2H), 7.49 (m, 4H), 8.48 (br. s, 3H).
MS (DCI/ NH3): m/z = 282 [M+H]", 299 [M+NH,]".

Example 35A

tert-Butyl 2-methyl-2-[(4-{[(1,3-thiazol-2-ylmethyl)amino]methyl} phenyl)thio]propanoate



In a 26-litre tank, 2473 g (19.01 nol) of sodium sul phide (contains water)
are suspended in 14.4 5 litres of NMP. 5.1 litres of the solvent are then
renoved agawo Joge/diseal | ation at 125-130@5and 110 nbar. APCarER200%00%aB4
~tenperature of 130-140C, a solution of 2110 g (15.33 nol) of

4-chl orobenzonitrile in 3.84 litres of NWP is then added dropw se over a
peri od of one hour. The ten@at@e is increased to - 160C, and the

m xture is stirred for another % At 40-45C, 3761 g (\\6.86 nol) of
tert-butyl brom sobutyratigC [ edSin er a peri f 45 min. At 97C
10 and 24 nbar, 13.0 [itres df ®he $K ven disPilled off, the

m xture i s cool ed to 90C and™5. 8 Hlotce|§ cl ohexane are added.
The m xture is cooled to 15-20C, 7.70 |7t rdat er and 288 g of

ki esel guhr are added and the mxture is stirred at 20C for 15 m n. The

m xture is f||t red._thr elalnn sch with Seltzfllter
pl ate (K80 ¢hee 1hq Ppsg; %Orpstgeﬁﬁr glﬁ cfeed |rﬁ8 dbe gepqupd 3%&&%&96
funnel and (srw nﬂb@ﬁ%ta%@pﬁﬂpafrﬁbﬁﬂN ad oG €sodiuREhyF HaRisEluRblA SRradcRd hldhletHvﬁS)
is 15 stirred with in each case 5.8 |itres of water, and the organic hase

i s concent ra5ftag a%dr&dr“a&héwuméva% Ahpsolvept is e ermovedrpsing 2 rolE §aRITeigR 1 he

obt ai ned i 53738 GbtifonOhistHBREYE tBenan i1l MhirGhem 801 760 fb&s loﬁth*fatz&E-Q'e
at room tenperature ur|t according to GC 93% . The residue is used fo

the next st@paldeie ik %rmnP afe 39dad anp Eher mighre s stingdrat R ofor mqwb&;@e@ar@jysws =

1.37 (s, 9H) fork fSirkifie. 28k e of s&Burk GoroRfdlide ?6 BPmish) al%kpien addll, BXPIR nfixi3As
tert- Butyl 2- [4 am nonet hyl ) phenyl sul phan;lig% 2- net hyl propanoat e
hydr ochl or isiged @ r 5 gniig The gpizent Grsstillpd pff pger dgeed pRSsUraDA2I0BFi0BI8 Sken 64-

- PCT/ EP2005/ ugqg Z&%élr Aﬁkr@\vggxt}a'cttldng tht@lrélﬁ]yl ch&?é %' c(aﬁ]lbﬁgd &%gc gha(sés ré‘glnég)\lv)th of

borane N, N-di ethyl aniline conplex is, C, ropw se over
peri od ®f Zodiumsulphaiepud theolyent w@@oged(%@lgmom qvamratprefftle bgidy¢ 1sz>u@ﬁ1ed by

h I h t I
CYaronhe) Sk aR T HLP RTINS Sy U iRk R ATAE s o,
litres of neioreaidle tah@ommﬂriéﬁl% of theogy). a

LC/MS (method 2): Ry =1.71 min; MS (ESIpos): m/z =379 [M+H]".

'H-NMR (400 MHz, DMSO-de): 8 [ppm] = 1.35 (s, 9H), 1.36 (s, 6H), 3.78 (s*, 2H), 3.95 (s*, 2H),
15 7.37(d, 2H), 7.42 (d, 2H), 7.60 (d, 1H), 7.70 (d, 1H).

Example 36A

tert-Butyl 2-[(4-{[(6-chloropyrimidin-4-yl)(1,3-thiazol-2-ylmethyl)amino]methyl} phenyl)thio]-2-

HC+ > @VKO

\/

methylpropanoate

20 1.00g of the compound from Example 35A (2.64 mmol) is initially charged in 10 ml of
2-propanol, and 0.69 ml of DIEA (3.96 mmol) is added. 413 mg of 4,6-dichloropyrimidine
(2.77 mmol) are then added. The mixture is stirred at reflux temperature overnight. After cooling,
the solvent is distilled off under reduced pre.ssure and the residue is taken up in water. After two

extractions with ethyl acetate, the combined organic phases are dried with sodium sulphate and the



5 period of 1 h. 5.81 litres of 6 Mhydrochloric acid are then added, and
the mxture is stirred at RT overnight. The mxture is transferred into a
40-1itre segaradé/orpiBunnel , and the tankéss rinsed with 3P88/BER20086090%4
water and 7.75 litres of nethylcycl ohexane. Twi ce, the organic phase is
stirred with in each case 3.8 litres of water. The conbi ned aqueous phases

‘are extractsefen it Ferbv&Buding 4 R%arP EvapbRioRYTHe Y6di B exXAlFed Byl cbBR cAind&zREh} O
pH 10.5 usi n9cconcent rat ed aaueous sodi um h%drom de 10 solution
1

(consunpt i diilicages mbile ghgse: cygiphsxane/sily! a¢rtasolid) dnis\givshaBeme of & fifle eemrgiedy i n
each case 3(6@)%0f{hle(§r51)35 of net hyl cycl ohexane, and the conbi ned organic
phases are washed vmth 5 8l litres of water. Using a rotary evaporator,

t he organi ¢ phase litres) is concentrated at 75C/ 45 nbar. This gives

4.45 kg of LS met %?’h&bﬁomlrbﬁd%@ﬂpﬁhgﬂzﬁ@ld% iHled product as a mixture

with diethylaniltine. 15 This crude solution is conbined with an earlier

bat ch ofs equabmsi '@ MARADIE-d 9f5 &Bﬁ%dh%w |9§15"1| 35"(? 6H)S49h 84 bh) %d140¢sf2118
two steps usin hi n-| ayer evapor at or distillat’ion: produc eed 450
g/h, feed®& éﬁdtfﬂrkz%@ #HC]. 4%)€de%§hl7é62d THMT a6 (dHEBB - 44péDat ure 67C,
bottom tenperature 37C;, 2nd distillation: identical conditions at 1.0
nbar). In am‘ai%ﬁ%A tank, the distillation residue (3664 g) is taken up in
7.8 litres™© and a 5-6 nolar solution of hydrogen chloride in iso 20
propanol is added dropwi se over a period of 20 min. Duri lr%% the addition,

t he i nterndf" “Péﬂ’b%‘l“&f‘lﬂ’%'({“r[ﬁ@r-”éh@é% 2ymetind) {6 hrérifuaspraeiByl ihenydlpydpidat-vid- RT
and stirredfifim&h{iphkiylitBiofprdphfdafd Of f with suction through a Seitz
filter plate, and t?1e re5|due I's washed four times with in each case 2.6
litres of - MIBE. The noi st product (5.33 kg) is dried under reduced
pressure and under mtr@tj@n t 40C wuntil the nW remai ns constant. The
two conbi ned batchq_F e 2 0 g4d41% of theoryl \ﬁ the 25 title conmpound
as white crystals. ﬁ- 15H), 4.04 (s,
2H), 7.49 (m 4H), 8HrI38(br (DCI / NHB) 282 [ MtH] +, 299
[ MEFNH4] +. Exanpl e 35A tert- B -N4-
-t hi azol - 2-yl net hyl ) am no] net hyl }phenyl )th| o] pr
- PCT/ EP2005/ 009734 CH3 ONH3C OS S H3CH
10

20064 032384 - 65

142 mg of the compound from Example 36A (0.289 mmol) and 76.8 mg of 3-trifluoromethyl-
phenylboronic acid (0.405 mmol) are initially charged in 5 ml of DME/ethanol (4:1). 13.4 mg of
tetrakis(triphenylphosphine)palladium(0) (0.012 mmol), 79.9mg of potassium carbonate
(0.578 mmol) and 1.7 ml of water are added. The reaction mixture is then stirred at 80°C

15 overnight. After cooling, the mixture is taken up in 10 ml of water and extracted twice with ethyl
acetate. The combined organic phéses are dried with sodium sulphate, and the solvent is then
distilled off under reduced pressure. The residue is purified by preparative HPLC (mobile phase:
acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). This gives 130 mg (75% of
theory) of the title compound. '

20  LC/MS (method 1): R, = 3.23 min; MS (ESIpos): m/z= 601 [M+H]".

Example 38A

tert-Butyl 2-methyl-2-{[4-( {[(1-methyl-1 H-imidazol-2-yl)methylJamino } methyl)phenyl]thio} -

propanoate



3 3 NH To rel ease the base fromthe hydrochloride, 1.74 g of the conpound
fromExanple 34A (6.19 mmol ) are taken up in 30 m of 1 N aqueous sodi um
hydr oxi de swbubbeoz2zextracted with ethyl.-g7acetate and dri edcwrEP0sH0IN
sul phate. The solvent is then renoved using a rotary evaporator. The 5 free
base obtained in this manner is taken up in 10 m of nethanol, 700 ng of
1, 3-thi azol e- 2- carbal dehyde (6.19 nmmol ) are added @nd the m xture is
stirred at RT for about 2 h (g4C a@palysis) to form?Y (M ne. 234 ng of

h

sodi um bor ohydri de (6.19 nmol 4rd| then added, and t rﬁ ture is stirred

at RT for 5 nin. The sol Vh djL%(S ofNi_under yced pressure and

the residue is taken wup iy t8r. {er Bxtrag¢ti ons with ethyl

acetate, the conbined organfc phasgs &Hg d 0 wi t NH10 sodi um sul phat e and
porat or

the solvent is renoved using a rotary eva The residue is purified
by colum chromat ography (silica gel, nobile phase: cycl ohexane/ et hyl

acetate 7:3). [ ' > Litle 0 952% of 1 heory

LC/ VB (et ﬁ%"d ’%%:Séﬁ?é L5 ?%m%&%%ly%°§l%§?epoééﬁf° %?rzme:%@g’é"(“[*ﬁpﬁ‘ﬂnf .é’*aiﬁl’hw%ﬁ“’( 400
Mz, DMSO- d8j.24 Smpppmg takerl w3 §&ml 8H) N dquBbus(wdiuhH)ydraideSolugdn, e2ifcted3witb
I(E)S(;,n‘plzgi) ’36 £ %é}fééagaslfi c%{_e?i’(%l_zh 4gdi1(md’su?pll_193tb. %hf@ gol(réjn’t ig' tkll_é)n’ rer7n'0\7/e% gsdlhg ]é rIBQa'ry

[ (6- chl or opyapondteh he frgé bést, Didineid da ohis Zrayherad faken) aprinn 0] miedbhinkthinol, 3.00 g of

phenyl )t hiaq] -2 hyl propanqat.e C QS S C.HC.CH.3 |1
PGl N "Qéh%ﬁ%‘“ﬁd‘%?‘e{}h"ér 8@8@?53&%%@&:@%‘1 il %?‘%&redﬁﬁi“ﬁ‘f %1%

i ni tidgl ljy abeatge? ?I’(ITH.@ aiédlysﬁ;}) to meﬁIﬂQﬁﬁl(ﬁlel 1.0al?gioﬁsoﬁﬁmrﬁo)r&lfydr@leﬁﬁﬂmn%%l)gﬂﬂ@| %}
is added. 413 4, 6-di chloropyrimdine | 77 ol ) are then added. The
mxture is téetni et oad 8 KR f s e g%?ﬁh@ﬁ?l.vew%@f»tﬂ@éaffma?r regged
sol vent i s piéssirt lah@dhOtdsidu® Ge kake® AP GE Ov26re BFF BvABGrdchighs! WSt 91 b&etdaken up
in water. Aftg]rélaé aﬁgﬁ .extractions wth ethyl] acetate, the conbined organic

phases Yre G He BRASTSATS SAYPHT sedigmauiPhric (s thoenbyeniis B vedpsing a rotary
PCT/ EP2005/e@%7a3&. The residue is purified by column chro_matography (silica gel, mobile phase:

cyclohexane/ethyl acetate 7:3). This gives 10.01 of the title compound (96% of theory).
LC/MS (method 1): R, = 1.55 min; MS (ESIpos): m/z = 376 [M+H]".

'"H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.36 (s*, 15H), 2.57 (br. s, 1H), 3.35 (s, 3H), 3.67 (s*,
15 2H), 3.69 (s*, 2H), 6.74 (d, 1H), 7.03 (d, 1H), 7.35 (d, 2H), 7.41 (d, 2H).

Example 39A

tert-Butyl 2-{[4~( {(6-chloropyrimidin-4-yl)[(1 -methyl-1H-imidazol-2-yl)methyl]amino } methyl)-
phenyl]thio}-2-methylpropanoate

H,C
CH, O
H3C+ S
H,C ©
3 H,C CH, NW

\N '
D
N
Cl
| ~N
N\¢N
20 4.00g of the compound from Example 38A (10.6 mmol) are initially charged in 50 ml of
2-propanol, and 2.78 ml of DIEA (2.07 mmol) are added. 1.67 g of 4,6-dichloropyrimidine
(11.18 mmol) are then added. The reaction mixture is stirred at 50°C overnight. After cooling, the

solvent is distilled off under reduced pressure and the residue is taken up in water. After two



solvent is renoved using a rotary evaporator. The residue is purified by
col um chromat ography (silica gel, nobile phase: cycl ohexane/ethyl acetate
4:1). This wovess/G¥2say of the title comgeund (60% of the®I)EPACE/HBD734
(method 3): Rt = 3.08 min; M5 (ESIpos): mz = 491 [MrH +. 5 ' H NVR (400
MHz, DMBO-d6): S [ppnl = 1.32 (s, 9H), 1.35 (s, 6H), 4.92 (s, 2H), 5.14 (s,
H), 6. 93 dxBhctiofis with Eﬂ)lvl aZeta@ thésomdlded 017ga1412 pﬁe@es A Wried vibGolidm s&lphﬂte arld th®

, 1 H, 844 (s, 1 . rrple 37A tert- Butal

net hyl - 2- S()b,gnt[lf femoye RSing Hotasy 9yq§@{am|]§hc residue is purified by column chromatography
[3-(trifliuer %Mlleﬁﬂgk@néfh)]l raxgatgwl 'elrﬂyl43c¥t|ate}ethan<ﬁr§| ) Omzeglws' ) Wgey he kitl
|o)propanoate CH3 of

t he conpourrgmppunc(Blanptheor@6A (0. 289 rrm)l) and 76 8 ny of
3-trifluoromethyl- phenyl boronic acid (0.405 mmol) are initially charged

in. 5 m of @&@/ 4; : . _ : +

t et r aki s(trl phen %ﬁgsp né%%éﬁ%%‘dé(%é’ ' 828 %}f] 79.9 ng of potassium
car bonat e (0 578 mmol) and 1.7 m of vvater are added The reaction m xture
is then sti HrTéMRa(HO(BMHZ;LE’I\@fbdemﬁg[wm] Aflt38r(s,dD! 1.8 (s, OHp 3rhioxs.uHD, #.85 (taken up

o aan o pnilt B BE RS B P31, s 105 PRI, 1o

distilled off under reduced pressure. The residue is purified by
prepar at i veExaRIp® 404pbi | e phase: acetonitrile/water with 0.1%fornmic acid,
gradi ent 20:80 95:5). This gives 130 ng (75%of theory) of the title

m& ”llf_’uognd 40, z-lng}}/g én(e ?@é&@(l P&?yl‘lﬁ’ﬁ%ﬁ 2%1 ?FQJ}(?P% ﬁ%‘{?ﬁ@%ﬁuoﬂr&ethyl)gﬁéngl]

| H-i mi d@zolmng}bm@tmy‘l yl)aamﬂmet}lylr}rdtehylbt)up]peqwhqateh| o} pr opanoat e

Hc7k e KO
@ oL

150 mg of the compound from Example 39A (0.307 mmol), 99.0 mg of 4-triﬂuoromethyianil'me
(0.615 mmol), 12.4 mg of bis(dibenzylidenacetone)palladium(0) (0.022 mmol), 18.3 mg of 1,3-

2
(d
2-

{6-
th
h

bis(2,6-diisopropylphenyl)imidazolium chloride (0.043 mmol) and 103.5 mg of potassium tert-
15 butoxide (0.922 mmol) are .dissolved'in 3 ml of dioxane and reacted at 120°C overnight. The

reaction mixture is then taken up in water, acidified with glacial acetic acid and extracted twice

with ethyl acetate. The combined organic phases are dried with sodium sulphate, the solvent is

removed using a rotary evaporator and the residue is purified by HPLC (mobile phase:

acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). This gives 50 mg (25% of
20  theory) of the title compound.

LC/MS (method 3): R, = 2.31 min; MS (ESIpos): m/z = 613 [M+H]".

'H-NMR (400 MHz, DMSO-dg): & {ppm] = 1.33 (s, 9H), 1.35 (5, 6H), 3.61 (s, 3H), 4.75 (s, 2H),
4.87 (s, 2H), 5.97 (s, 1H), 6.78 (s*, 1H), 7.07 (s*, 1H), 7.19 (d, 2H), 7.40 (d, 2H), 7.57 (d, 2H),
7.74 (d, 2H), 8.30 (s, 1H), 9.48 (s, 1H).



WD 2006/ 032384 -67- PCT/ EP2005/009734 CH3 O H3QN H3C+0 )~K S ",-N H3CH
CCH3 3 NH To release the base fromthe hydrochloride, 7.67 g of the
conmpound frwo foospi434A (27.24 mol ) ape taken up in 30 pd1/eb20bsM09734
aqueous sodi um hydroxi de sol ution, extracted with ethyl acetate and dried
Wi th sodi um sul phate. The solvent is then renoved using a rotary 5
evaporator.E,“I'%&]up@ base obtained in this manner is taken up in 10 m of
nmet hanol , 3 g o 1-net hyl -1 Hi m dazol e- 2- car bal dehyde (27.24 nmol) are

added and the mxture is stirred at RT for about 2 h (TLC analysis) to

form t he i neifdun] 2061 {P-Betheahunotb-orfenrerashylplrenyfamp) pyrigidin-4tyhemingbided,
and the m xLuMhe dandithibl £eheRl] f@fe 5 mn. The solvent is distilled off
under reduced ﬁ;})I%ersl}g%JrleTane ?ﬁggl;?esfdue is taken up in water. After two
extractions with ethyl acetate, the 10 conbi ned &ﬁganl c phases are dried
wi th sodi um sul phate a g th@ solvent is renoveqd-4Szng a rotary evaporator.

The residue is purifie by}ﬁ%%m chromat ograpfly (silica gel, mobile phase:

cycl ohexane/ et hyl Hy ). Slhi s 1 of the title corrpound (96%

of theory). LC M ( = I\/S (ESIpos): mz 376 [ VH +.
'H-NVR (400 MHz, Dl\/ggdG) So{fustl

, 15H), : 1H), 3.35
(s, 3H, 3.67 (s* 15 2H), °3.69 (s ( (C}P 1H), 7.35
(d, 2H), 7.41 (d, 2H). Exanple 39A tent- Butyl { [4-({
(6-chl oropyrimidi n-4-yl)[(1-methyl - 1H—|mdazo|1J ) et am no }
met hyl )- phenyl]thio } -2-nethyl propanocate CH3 0 ~N H3C HC S 3 + r'~ N
HBCHCCH3 3~ N~y C N/N 20 4.009 of the conpound from Exanpl e 38A
(10. 6 Mol )158mez bhihticambyund amy&dample D@ @1332tmol), 53.5 mg of 3-trifluoromethylaniline

(0.332 mmol), 3.0mg of tris(dibenzylidenacetone)dipalladium(0) (0.003 mmol), 7.9 mg of

dicyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphine (0.017 mmol) and 114.7 mg of potassium
carbonate (0.830 mmdl) are dissolved in 2 ml rerz-butanol and heated at 200°C in a microwave for
2 h. The reaction mixture is then filtered, the filtrate is concentrated and water is added to the

10 residue. After two extractions with ethyl acetate, the combined organic phases are dried with
sodium sulphate and the solvent is removed using a rotary evaporator. The residue is then purified
by preparative HPLC (mobile phase: acetonitrile/water with 0.1% formic acid, gradient 20:80 —
95:5). This gives 63 mg (33% of theory) of the title compound.

LC/MS (method 1): R, = 3.05 min; MS (ESIpos): m/z =577 [M+H]".

15 'H-NMR (400 MHz, DMSO-de): & [ppm] = 1.32 (s, 9H), 1.35 (s, 6H), 3.23 (s, 3H), 3.50 (t, 2H),
3.67 (br. s, 2H), 4.79 (s, 2H), 5.88 (s, 1H), 7.19-7.26 (m, 3H), 7.42 (d, 2H), 7.47 (d, 1H), 7.75 (d,
1H), 8.11 (s, 1H), 8.25 (s, 1H), 9.39 (s, 1H).

Example 42A

4-(Chloromethyl)-3,5-dimethylisoxazole

' Ci CH,
20
10.0 g of 3,5-dimethylisoxazole (103.0 mmol) are initially charged in 30 ml of concentrated
hydrochloric acid, and 18.5 g of paraformaldehyde (615.8 mmol) are added. The reaction mixture

is stirred at 70°C overnight. After cooling, the mixture is taken up in 100 ml of water and extracted



2-propanol, and 2.78 m of D EA (2.07 mmol) are added. 1.67 g of
4,6-dichloropyrimdine (11.18 mmpl) are then added. The reaction m xture
is stirred w0 2006032384 ni ght. After cooli-ng, the solvent i cdvE003/609704 f
under reduced pressure and the residue is taken up in water. After two WO
2006/ 032384 -68- PCT/ EP2005/ 009734 extractions wth ethyl acetate, the

conbi ned onganiwithPAma @Sett ST doRfbinet tofaBRAIhHE: Sk @hat@itAdivhh QulpHel MANnhe | S |
renoved usi ng{ a rot ary evaporator. The residue is purified by colum
i

chr onmat ogr SpR§t i§ EMoVeusng 2 TOF?@bFYaéorﬁWésTéle residyg|is prrEted oy celppp | chromatography
acet at e/ et haned o ridbile PhAsS:; QJcMﬁé( §e/a 19 a& NS, THid ifes LW

t heory). SQLCIIVE (metle-(i)5 1) = . M. 2I\/z IStS}flpeoss mgﬂzjtﬁé—jtlg%gﬂﬁmnd
"H NVR ( 40024%42f thewBo- d6) -~ 6 [ppnj = 1 32 (s 9H) 1.35 (s, 6H), 3. 56 (s
3H), 4.85 (br. s*, 4H), 6.78 (s*, 1H), 6.92 (br. s, 1H), 7.07 (s*, 1H),
7.19 (ds 2|'ﬂ)G/M75 (%%thw?) R"onéfm%QMﬂEng&) m/éEX hMe-eiOA tert-Butyl

2-met hyl - 2-[ (4- 1rre hyl -1 Him yI)rrethyI] (6- {
[4(tr|fluroneth phen 10 am no } yrlmd|n4yl)amno]nethyl }
phenyl)thlg M)d\ﬂél ﬁ%é@%ﬁmmlﬁiﬁfﬁs R4S, -3 p8s/2HDN 11 | H\ N
1::~CF3 NN 150 ng of the compound from Exanple 39A (0.307 mol ), 99.0 ng of

4-trifl uormgﬂg‘gm line (0.615 mmol), 12.4 ng of

bi s(di benzyTT denace one) pal I adi um(0) (0.022 nmol), 18.3 ng of 1, 3-

bi s(2, 6-diisopro henyl )i m dazolium chl oride (0.043 mvol) and 103.5 ng of
pot assi um ti@fBut %{ iﬁtﬂ‘éﬂf(th}/hmzwl)}ne&é’%ialﬁingbmth/)émwwl I}t 2-wethili oxane
and react eg,réaptan 20C overnight. The reaction mxture is then taken up in
water, acidified with glacial acetic acid and extracted twice wth ethyl
acetate. The combined organic phases are dried with sodium sul phate, the
solvent is renpved using a rotary evaporator andlihe r§)5| due is purified
by HPLC (nobil e phase: acetgnlstriyl e/water with 0.1% mc acid, gradient
20: 80 -+ 95:5). This givgs my {(25% &f Q0 theory) r‘he title conpound.
LC/ M5 (et hod 3) R = 2.31 MO S [M+H]+. ' H NVR (400
MHz, DMBO-d6): S [ppni = 1Hd83 (s, 8oyl (s, 3H), 4.75 (s,
2H), 10 3 3

3.07 g of the compound from Example 34A (9.65 mmol) are initially charged in 15 ml of DMF,
and 3.70 g of triethylamine (26.54 mmol) are added. After addition of 0.36 g of TBAI (0.97 mmol)
and 1.70 g of the compound from Example 42A (11.7 mmol), the reaction mixture is stirred at RT
overnight. The solvent is then distilled off under reduced pressure and the residue is taken up in

15 water. After two extractions with ethyl acetate, the combined organic phases are dried with sodium
sulphate and the solvent is removed using a rotary evaporator. The residue is purified by column
chromatography (silica gel, mobile phase: cyclohexane/ethyl acetate 2:1). This gives 1.29 g of the
title compound (33% of theory).

LC/MS (method 2): R, = 1.68 min; MS (ESIpos): m/z = 391 [M+H]".



4.87 (s, 2H), 5.97 (s, I H, 6.78 (s*, | H, 7.07 (s*, 1 H), 7.19 (d, 2H),
7.40 (d, 2H), 7.57 (d, 2H), 7.74 (d, 2H), 8.30 (s, | H), 9.48 (s, 1H. WO
2006/ 032384w06906/FPIBREP2005/ 009734 Exanphe 41A tert-Butyl p2IEPb00£/009734

[ (2- met hoxyet'hyl ) (6- { [3-(trifluoromethyl)phenyl]amno }

pyri mdin-4-yl)am no] - nmethyl} phenyl)thi o] -2-nethyl propanoate CH3 O
0~CH3 H3CHampld®&x HBC CH3 NHCF3 \ I I I N/N 5 150 ng of the conpound
fron1ExaonE‘6§%TU—332 mrol ), 53.5 ng of 3-trifluoronmethylaniline (0.332
mol ), 3.0 ng of trls(dlbenzylldenaceton(zyin aIIadlun(O) (0.003 nmmol), 7.9
ng of di cYﬁ’l"@h‘%’k%{E‘@({(64¢h1<6012>‘ﬂ’1ml‘ih§6p’|1)ﬂé55r >éﬁ9¥azszl 4yl rmﬁ@ébwmémefbyl 17
mol ) and Tohény 111 - Ofn e ?;pﬂﬁ,ghdé{g car bonate (0 830 mml ) are dissolved in 2
m tert-butandl” and heatfed at 200C in a mcrowave for 2 h. The reaction

m xture is then filtered, the filtrate is concentrated and water is added
to the 10 residue. After two extractions with etthffk_acgtate, the combi ned

organi ¢ phases are dried wi H sgdi um sul phate and $0Ivent is renoved
using a rotary evaporator. é r S|due is then puri

O by preparative
HPLC (nobi |l e phase: acét 0. 1% #or n™C aci d, gradient

20:80 -~ 95:5). This glwgg;Gﬁ)ng 3960 pory)| of t ﬁ title conpound.
LC/MS (method 1): Rt = 3.05 minH ¢/5 GHESI n1 H+ 15 'H NWR
(400 MHz, DMBO-d6): S [ppni = 1.32 (s, 9F 1 z\l/ﬁ;\r 23 (s, 3H)),
3.50 (t, 2H), 3.67 (br. s, 2H), 4.79 (s, 2H), 588|(s 7 19-7.26 (m
3H), 7.42 (d, 2H), 7.47 (d, IH), 7.75 (d, 1H), 8. ¥ N . 8.25 (s,

IH), 9.39 (s, 1H). Exanple 42A 4-(Chloronethyl)-3, 5- dlnethyllsoxazole
:NCH3 20 10.0 g of 3,5-dinethylisoxazole (103.0 mvl) are initially
char ged 5 n 138 griof dlie compend riaine Example 43A (4.87 mmol) are initially charged in 15 ml of

2-propanol, and 1.27 ml of DIEA (7.30 mmol) are added. 1.09 g of 4,6-dichloropyrimidine
(7.30 mmol) are then added. The reaction mixture is stirred at reflux temperature overnight. After
cooling, the solvent is distilled off under reduced pressure and the residue is taken up in water.
After two extractions with ethyl acetate, the combined organic phases are dried with sodium

10  sulphate and the solvent is removed using a rotary evaporator. The residue is purified by column
chromatography (silica gel, mobile phase: .dichloromethane). This gives 2.07 g of the title
compound (85% of theory).

LC/MS (method 1): R, = 2.90 min; MS (ESIpos): m/z = 503 [M+H]".

'H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.32 (s, 9H), 1.35 (s, 6H), 2.07 (s, 3H), 2.27 (s, 3H),
15 4.66 (s, 2H), 4.76 (s, 2H), 6.89 (br. s, 1H), 7.15 (d, 2H), 7.41 (d, 2H), 8.44 (s, 1H).

Example 45A

tert-Butyl 2-{[4-({[6-(cyclohexyloxy)pyrimidin-4-y1][(3,5 -dimethylisoxazo1-4-yl)methyl]émino} -
methyl)phenyl]thio}-2-methylpropanoate

ifide ?*

H,C CH

N/N



hydrochloric acid, and 18.5 g of parafornal dehyde (615.8 mmol) are added.
The reaction mxture 1is stirred at 70C overnight. After cooling, the

m xture i s Waka6/0g3gh 100 ml of water ard-extracted WO 2006/ T082385/0697Q4
PCT/ EP2005/ 009734 twice with ethyl acetate. The conbi ned organi c phases
are dried with sodium sul phate and the solvent is renoved using a rotary

evapor at or . 90Th@ag e S dsiRxinsl mjggsfm@l) e @ﬁ*ﬂa hdzSUdOHEs RUERDMGO, GRd hoERAg 38!
nobi | e phase: cycl ohexane/ et gé? acetate 2:1). This gives 3.95 9 of the

title conmpdPfIsIp Y 8toxidRe@r mnB’I)I_@eI\/de(eﬁfetAﬁéfd 17)minRof stirping)0304 ;g qfighe

(ESI pos) :  dogpounti2Borh Mxhlnple 44% M@dﬂﬂ'ﬁ’&? MazadqEVR gl@)mmﬁlri Eptm:n stu%:dzz?’t ﬁ’?
3H), 2.40 (s, .H), 4.68 (s, 2H) Exanpl e 43A tert-But (f

_di et hyl | %@z The piytwstnipkqn wrin meter mst opirglisadrging th Kx;lr(}chlozjc mihzyfter two
propanoas e &Rfetiofd Bitd al??tgfé'%e &cln?&éd or 1c;5‘§ ed BCaSdw NB‘digEi?’sul gt gnaot%% o

of the conmpound from Exanpl e "34A ( are 1niti a
of DVF, arf@lvent7gregoyed vyinged mqramanera(oz oL 1@¢mmr0)duaneplad't¢édty pAfpeefiveadBLE i on

o1 12,78 9 SocRab0 oy 80 Bl PSASRTGYTE L SPRLEXRIDLP, 422

(11.7 e reaction mxture is & overn _
is then di s(tli?%loédleorwofuhnjrateqomclmGﬂd pressure and the residue is taken up in
15 water. After two extractions with ethyl acetate, the conbined organic

phases are rfﬁd( di ol d th nt is renmoved using a
rotary evaplgéra or h%‘?e ?‘és?%e |%\?%€é| y%ygéﬁwﬁﬁ' chromat ogr aphy
(silica gel, nobile phase: cyclohexane/ethyl acetate 2:1). This gives 1.29

g of the tExampledddpound (33% of theory). LC/MS (nethod 2): R = 1.68 min;
MS (ESIpos): nlz = 391 [MH]-. WO 2006/ 032384 - 71 - PCT/ EP2005/ 009734

Exanpl e 44/, Butyl 2-methyl-2- {{4-({[(2-methyl-1,3-thiazol-4-yl)methylJamino} methyl)phenyl]thio} -

propanoate

13.43 g of the compound from Example 34A (42.5 mmol) are initially charged in 60 ml of DMF,
15 and 22.1ml of triethylamine (158.4 mmol) are added. After addition of 1.56g of TBAI
(4.23 mmol) and 7.00 g of 4-chloromethyl-2-methylthiazolium chloride (38.02 mmol), the reaction
mixture is stirred at RT ovefnight. The solvent is distilled off under reduced pressure and the
residue is taken up in water and then made slightly basic using 1IN aqueous sodium hydroxide
solution, After two extractions with ethyl acetate, the combined organic phases are dried with
20 sodium sulphate and the solvent is removed using a rotary evaporator. The residue is worked up by
column chromatography (silica gel, mobile phase: cyclohexane/ethyl acetate 1:1 —» 5:1). This

gives 7.10 g of the title compound (39% of theory).
LC/MS (method 3): R, = 1.78 min; MS (ESIpos): m/z = 393 [M+H]".

"H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.35 (s*, 15H), 2.62 (s, 3H), 3.70 (s, 2H), 3.74 (s, 2H),
25 7.21 (s, 1H), 7.35 (d, 2H), 7.40 (d, 2H).



tert-Butyl :
2-{[4-({(6-chloropyrimdin-4-yl)[(3,5-di nethylisoxazol -4-yl)nethyl]am no
} et hyl) - plwemobssisgs} -2- met hyl propanagte H3C N- CHO 3 0 pdi3kp#0§0b8384 H3C
CH3 N3 Cd N,~/N 5 1.90 g of the conpound from Exanpl e 43A (4.87 mol)
are initially charged in 15 ml of 2-propanol, and 1.27 ml of DI EA (7.30
mol ) are agl,g,%k@ﬁpQ g of 4,6-dichloropyrimdine (7.30 nmol) are then
added. The Teactron mxture is stirred at reflux tenperature overnight.
After cooling, the solvent is distilled off under reduced pressure and the
residue is tffa%ﬁ/l ap (41 (el gppyrimagindryD{Ganedhot+ dcthipgd-hmeryBepipp ) gttt e,
the conbi negQRRRNI-S-nRASBRDPaMafe dried with sodium 10 sul phate and the
solvent is renoved using a rotary evaporator. The residue is purified by
colum chromat ography (silica gel, nobile phase: dichloronethane). This
gives 2.07 g of the title conpound (85%of theory). LCFMB (nethod 1): R =
2.90 mn; M5 (ESIpos): mz g P03 MFH 1. ' H NWMR (40%/ , DVBO-d6): S [ ppni
= 1.32 (s, 9H), 1.35 (s, 6H), 32.97 (s, 3H), 2.27 (s, 3 15 4.66 (s, 2H),
4.76 (s, 2H), 6.89 (br.H;j;—)\ : d, - :
I

H, 8.44 (s, 1 H)
Exanpl e 45A tert-Butyl 2-H
-di et hyl i soxazol - 4-yl ) nethyl ] i i t hi o}
- 2- net hyl propanoate H3C ~N CH3 O

5 7.10 g of the compound from Example 46A (16.28 mmol) are initially charged in 100 ml of
2-propanol, and 4.25ml of DIEA (24.42 mmol) are added. 2.55 g of 4,6-dichloropyrimidine
(17.09 mmol) are then added. The reaction mixture is stirred at reflux temperature overnight. After
cooling, the solvent is distilled off under reduced pressure and the residue is taken up in water.
After two extractions with ethyl acetate, the combined organic phases are dried with sodium

10 sulphate and the solvent is removed using a rotary evaporator. The residue is worked up by column
chromatography (silica gel, mobile phase: cyclohexane/ethyl acetate 4:1). This gives 9.0 g of the
title compound (96% of theory).

LC/MS (mefhod 2): R, = 3.15 min; MS (ESIpos): m/z = 505 [M+H]".

'H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.32 (s, 9H), 1.35 (s, 6H), 2.61 (s, 3H), 4.54-5.04 (m,
15 4H), 6.62-7.10 (m, 1H), 7.23 (d, 2H), 7.31 (s, 1H), 7.40 (d, 2H), 8.37 (s, 1H).

Example 48A

tert-Butyl 2-{[4-({[(2,4-dimethyl-1,3-thiazol-5-y])methyl]amino} methyl)phenyl]thio }-2-methyl-

- H,C
CH, O / N\
HC+ S > ~CH
ST s

’ H,C  CH, NH

20 To release the base from the hydrochloride, 2.20 g of the compound from Example 34A

propanoate

" (7.82 mmol) are taken up in 30 ml of 1N aqueous sodium hydroxide solution, extracted with ethyl



NN WO 2006/ 032384 -72- PCT/ EP2005/009734 90.0 ng of cycl ohexanol (0.895
nmmol) are initially charged in 3 ml of DVBO and 100 ng of potassium

tert - but oxiwe X0s/89833am0l ) are added. Aftygr 15 min of stirpPoTgEP230§ 0ty 3of
the conpound from Exanpl e 44A (0.596 mmol ) are added and the m xture is

then stirred at RT overnight. The mxture is taken up in water and

neutral i zed,ckigleRBd &N dRMANB& QLR @ ThE sol ¥t 8 Fhch WanoR e @Udid BEotaBNS aPbrhr &hbY |
i

acetate, the conbi ned organi c phases are dried with sodium sul phate and the

sol vent i s fresrhsseebtaingdniy this mepnpgryis ékapup &t bt ml Theethanedd . Wrbeludbt-dimetiyim i3f i ed

b repar at t t 0
i B P e IR etk TR 7ok BARR e AREH B G bt R Bl Y e doclf 2 BITRE

title conpoualsis)ltc/ivB theeninod98)mg &F sodiud. pghyilnde (K82 (ESIpars Yhen pfided-arkibilie
I 5 Sy AR S0 Kok B i TR gl bl gt e o
pr opanoat e €¥ithie 1OaBerﬂleh “Ial&ﬁﬂf@r Svo m@:tHnCwmﬂelﬁy&cNHeﬂlBe d@nignedforgane phases
([:)(I\)/Fm,)ougg ;Ir_lggn Qae JVT% g'\o 41% ahe d ik ngeolv(aerjn_glglrm (g\}e ujl a ro lgedagopa'&(? 0 is g(i)\fes
addi ti on of2.80 Héf the O'lﬂe &Bﬁnlounc( (186%3)f rheoty) inenphirify 609086 CI_fC/MS) which are used without

4- chl or onet -2-nmet hyl t hj,azol i um chl oride (38.02 mml), the reaction
mxture is §¥+?P8‘g§°§[}grhé?r%\$8?ﬁ| S'§ht . The solvent is distilled off under
reduced pressure and the residue is taken up in water and then nade

sl i ght| y basi/ASusiethgd I NRa€ US0 usn; dMRI{ESTpoky dvox sefefM-d8l.ut i on. After two
extractions with ethyl acetate, the conbined organic phases are dried with

20 sodi um sul phat and the solvent is renoved using a rotary evaporator.
The resi duz-'!:l-r?-!vmmﬁed up by colunmm chronmat ography (silica gel, nobile

phase: cycl ohexane/ethyl acetate 1:1 -4 5:1). This gives 7.10 g of the
title conpoandulyd2iof{(& ﬁmeumch@aw[((zmmuwap thidzol=5-l)nfeghyijaminoliBethyl)-

(ESI pos): rghenyl]thlg} ) Ln'vm_qmopanoate

15 2.80 g of the compound from Example 48A (6.89 mmol) and 1.08 g of 4,6-dichloropyrimidine
(7.23 mmol) are initially charged in 50 ml of 2-propanol, and 1.80 ml of DIEA (10.33 mmol) are
added. The reaction mixture is then stirred at 50°C overnight. The solvent is distilled off under
reduced pressure and the residue is taken up in water. After two extractions with ethyl acetate, the
combined organic phases are dried with sodium sulphate and the solvent is removed using a rotary

20  evaporator. The residue is purified by column chromatography (silica gel, mobile phase:

cyclohexane/ethyl acetate 7:3). This gives 2.39 g of the title compound (65% of theory).
LC/MS (method 3): R, = 3.11 min; MS (ESIpos): m/z =519 [M+H] .

'H-NMR (400 MHz, DMSO-dq):  [ppm] = 1.32 (s, 9H), 1.35 (s, 6H), 2.09 (s, 3H), 2.22 (s, 3H),
4.77 (br. s, 2H), 4.89 (br. s, 2H), 6.85 (br. s, 1H), 7.20 (d, 2H), 7.40 (d, 2H), 8.45 (s, 1H).



"H-NWVR (400 MHz, DVMSO-d6): 6 [ppm] = 1.35 (s*, 15H), 2.62 (s, 3H), 3.70 (s,
2H), 3.74 (s, 2H), 25 7.21 (s, 1H, 7.35 (d, 2H), 7.40 (d, 2H. WO

2006/ 032384wo306/063BREP2005/ 009734 Exanpbe 47A tert-Butyl p21/Ep2bds/6do734
(6-chloropyrimdin-4-yl) [(2-nmethyl-I,3-thiazol-4-yl)nethyl]amno) nethyl)-
phenyl]thio } -2-nmethyl propanoate CH3 CH3 O N~ H3C0 S Srl ~I H 3C HsC CH
s / om Cl gNmopk 50410 g of the conpound from Exanpl e 46A (16.28 mmol) are
initially charged in 100 m of 2-propanol, and 4.25 m of DI EA (24.42 mmol)
are added. 2.55 of 4,6-dichloropyrimdine (17.09 nmpl) are then added.
The reacti dﬁ'tﬁw? erik-Giks- @vql?heéﬂoat)pmqha% %J&%ﬁe}lraetbylel izl gHimethyll-er

cool i ng, tha?ml%}l;xl\éﬁm)p}{eﬁylﬂhl% anl1 1Rbfandider reduced pressure and the
residue is taken up After two extractions with ethyl acetate,

t he conbi ned organic phases are dried with sodium 10 sul phate and the
solvent is renoved using a rotary evaporat or HiGge rNasi due is worked up by
col utm chromat ogr aphy ( g | gel, nobil e phase]] cxcl ohexane/ et hyl acetate
4:1). This gives 9.¢ g th tlgle crrpound (9(&% Gtéory). LC/ MS
(method 2): R =3.18 mno < 05 BM+H] +. 'H-NI\/R(400M—IZ

DVSO-d6): 6 [ ppni ® (s, ) 5 2. 61(s 454504(m

15 4H), 662710(m 1H) f‘ f': P W 'n d 8. 37

(s, I H. Exanple 48A tert-Butyl 2- { [4-({ [(2,4-dimethyl '

-thiazol -5-yl)met hyl] am no} nethyl)phenyl]t hlor\}\;,N*reth . opanoate H3C
H3C

CH3 ON H3CGtOS | S ~-CH3

5  Analogously to the preparation of Example 45A, 150 mg of the compound from Example 49A
(0.2% mmol), 43.4 mg of cyclohexanol (0.43 rhmol) and 48.9 mg of potassium ters-butoxide
(0.44 mmol) give 48 mg of the title compound (29% of theory).

LC/MS (method 3): R, = 3.55 min; MS (ESIpos): m/z = 583 [M+H]".

"H-NMR (400 MHz, DMSO-dg): § [ppm] = 1.20 (m, 2H), 1.26-1.39 (m, 2H), 1.31 (s, 9H), 1.35 (s,
10 6H), 1.51 (m, 2H), 1.68 (m, 2H), 1.87 (m, 2H), 2.21 (s, 3H), 4.67 (br. s, 2H), 4.85 (br. s, 2H), 4.92
(m, 1H), 5.81 (br. s, 1H), 7.19 (d, 2H), 7.40 (d, 2H), 8.29 (s, 1H).

Example 51A

tert-Butyl 2-[(4-{[{6-[4-(4-fluorophenyl)piperazin-1-yl]Jpyrimidin-4-yl} (2-methoxyethyl)amino]-

S

S

" methyl}phenyl)thio]-2-methylpropanoate

150 mg of the compound from Example 9A (0.332 mmol), 119.6 mg of 1-(4-fluoro-

/
15 7

phenyl)piperazine (0.664 mmol), 13.4 mg of bis(dibenzylidenacetone)palladium(0) (0.023 mmol),
19.7 mg of 1,3-bis(2,6-diisopropylphenyl)imidazolium chloride (0.046 mmol) and 111.7 mg of
potassium t_ert—butoxi_de (0.996 mmol) are dissolved in 3 ml of dioxane and reacted at 100°C

20  overnight. The reaction mixture is taken up in water, neutralized with IN hydrochloric acid and



H3C CH3 NH 20 To rel éase t he base fromthe hydrochloride, 2.20 g of the
conpound from Exanple 34A (7.82 mmol) are taken up in 30 m of I N aqueous

sodi um hydrwei 1e6/s81384i on, extracted w thgethyl WO 2006/ 033884Ep2065/009734
PCT/ EP2005/ 009734 acetate and dried with sodi um sul phate. The solvent is

then renoved using a rotary evaporator. The free base obtained in this

manner is takefed Rith @th%ﬁad&at@ﬁh@%&ﬂ@ﬂéﬂ organid GhfleOfre Arida FitHBbNYh-shipRate, the
t hi azol e- 5- car bal dehydé (7.82 nmol) are added and the mixture is stirred at

RT for abouStOI"?nthlS ((TREYed HTEE ASTORYY EYRPPBIomanhéhe spdreprodp inpiried fydireprative
bor ohydri d r S
y . : + e glg? ve f{lé)s?aa'é orht}f'l W&%@%ﬁo ?OP or}ntl]ceacgi g?egltexlﬂ 2@.8'0 e@g.IS%&ﬁgﬁzJes

for 5 mn. |st| pressure”a
resi due i s Yahet2mpfitreonabthe tild ¢ompoento ext ractions with ethyl acetate, the
conbi ned organi c phases are dried with sodium sul phate and the solvent is

removed Usi va S g of the title conpound
(86% of §tjheory§ qn%{hgﬁg)u% tg%g%ﬁr&%; %ﬁ/gj’“/? 59%[1\/%9{& ‘used without further
purification for the next step. 10 LCMS (nethod 1): Rt = 1.50 mn; M

(ESI pos): nHzNMR4@Q0 MHIZHPMSO-&XaSnﬁpbm ﬁSBAZI(eﬁH) Buddys, 6H), I.[0kenf, 4H), 3.22 (s, 3H),

{(6-chloro 1 31N5 45 2 ne 3

nmet hyl ) - pﬁ%{]dyw]ﬁ—hi %‘?2- AM ?16? &ropg{% ate f:l—%pﬂéﬁgeé ﬁ{%éﬁ%@(ﬂ—gy ?)%ﬂt
H3C H C CH 31)37. Ny(d, 2Hy TlO (d\l%HN8 02%s,2H80 g of the conmpound from Exanpl e 48A
(6.89 mol) and 1.08 g of 4,6-dichloropyrimdine (7.23 mol) are initially
char ged méxam leggAZ propanol and 1.80 m of DI EA (10.33 nmol) are
added. The FEICto# mixture is then stirred at 50C over ni ght. The sol vent
is distilled off under reduced pressure and the residue is taken up in
wat er. Kf t eert{Buyl éentat}aft R4 R [(Aiethy e, ByHiazabéymethyl} {6 3- (mﬂndnbmetdyk)m@mp

phases are drie and t e solvent is renoved using a
rotary 20 ep\?'gg%rat }am'llxﬁgmé{wﬁg é’n?hlg)B{?P?’}O‘agd by col um chronat ogr aphy

(silica gel, nobile phase: cyclohexane/ethyl acetate 7:3). This gives 2.39
g of the title corrpound (65% of theory). CH

@ @

500 mg of the compound from Example 47A (0.990 mmol), 160 mg of 3-trifluoromethylphenol
(0.990 mmol), 273 mg of potassium carbonate (1.980 mmol) and 118 mg of copper(Il) oxide

15 (1.485mmol) in 4ml of pyridine are reacted at 150°C overnight. The reaction mixture is
concentrated and the residue is taken up in ethyl acetate and then filtered through a short silica gel
column using the mobile phase ethyl acetate. After concentration of the filtrate, the residue is
purified by preparative HPLC (mobile phase: acetonitrile/water with 0.1% formic acid, gradient
20:80 — 95:5). This gives 400 mg (64% of theory) of the title compound.

20 LC/MS (method 2): R, = 3.40 min; MS (ESIpos): m/z = 631 [M+H]".

'"H-NMR (400 MHz, DMSO-de): & [ppm] = 1.33 (s, 9H), 1.36 (s, 6H), 2.62 (s, 3H), 4.45-5.15 (m,
4H), 6.31 (br. s, 1H), 7.21-7.32 (m, 3H), 7.37-7.55 (m, 4H), 7.57-7.68 (m, 2H), 8.23 (s, 1H).



LG M5 (nethod 3): Rt = 3.11 min; MS (ESIpos): mz = 519 [MtH 1. ' H NVR (400
MHz, DMSO d6): 6 [pprr] = 1. 2 (s, 9H), 1.35 (s, 6H), 2.09 (s, 3H), 2.22 (s,
3H), 4.77 WOr2006032289 , 4 9 (br. s, 2H)}776.85 (br. s, 1 HPCTER2003/009724H) ,

7.40 (d, 2H), 8.45 (s, 1 H). WD 2006/032384 -75- PCT/EP2005/009734 Exanple
50A te7t-Butyl 2- { [4-({ [6 (cycl ohexyl oxy) pyri m di n-4-yl ]

[ (2, 4- di metgxahrple 834 hi azol - yI)rret hyl]- am no } nethyl)phenyl]thio }

- 2-nmet hyl propanocate H3C CH3 ONH3IC S S ~-CH3 ~OH3ICHCCH 3 3 N\ |1 1|

ON,,/N 5An|o it he repartlono anpl e 45A, 150 o.f..he
compound { FEEERAAD e bR eR G B TS BT QIR TG
and 48.9 nu-@afanfiad)astiy eﬁﬁythmpgh&myq}ﬁo a(l&t<44 mml) gi ve 48 ny of the t|tIe
conmpound (29% of theory). LC M5 (et hoJ) 3.55 mn; M5 (ESIpos): niz
= 583 [M+H i . 'H-NI\/R(4OOM—IZ DVBO- d6) : [égprr] :1.20(m 2H), 1.26-1.39
(m 2H), 1.31 (s, 1.35 (s, 10 6H) 1759\ (my 2H), 1.68 (m 2H), 1.87
(m 2H), 2.21 (s 3H) CI4 6 (br. s, 4.85 Br\s, 2H, 4.92 (m 1H),
740(d 2H) 8. 29 (s, 1 H). Exanple 51A

5.81 (br. s, | 2H) ,
tert-Butyl 2- [(4- 4. ophenyl )pi peffazi n-1-yl ] pyri m di n-4-yl }
(2- net hoxyet hyl )am m 3hyl propanoate CH3 O

OCH3 F H3C OS'3 H,

5 150 mg of the compound from Example 44A (0.250 mmol), 41 mg of 3-trifluoromethylphenol
(0.250 mmol), 69 mg of potassium carbonate (0.501 mmol) and 30 mg of copper(Il) oxide

- (0.376 mmol) in 3 ml of pyridine are reacted at 150°C overnight. The reaction mixture is
concentrated and the residue is taken up in ethyl acetate and then filtered through a short silica gel
column using the mobile phase ethyl acetate. After concentration of the filtrate, the residue is

10  purified by preparative HPLC (mobile phase: acetonitrile/water with 0.1% formic acid, gradient
20:80 — 95:5). This gives 80 mg (51% of theory) of the title compound.

LC/MS (method 3): R, = 3.39 min; MS (ESIpos): m/z = 629 [M+H]".

'"H-NMR (400 MHz, DMSO-d): § [ppm] = 1.33 (s, 9H), 1.35 (s, 6H), 2.10 (s, 3H), 2.23 (s, 3H),
4.67 (s, 2H), 4.75 (s, 2H), 6.29 (s, 1H), 7.17 (d, 2H), 7.38-7.55 (m, 6H), 8.29 (s, 1H).

15 Example 54A

tert-Butyl 2-{[4-({(2-methoxyethyl)[6-(4-methylphenoxy)pyrimidin-4-yl]amino} methyl)phenyl}-
thio}-2-methylpropanoate

_CH,

CH, O
H3C>k
S
H,C™ o
HC CH, NW



H3C CH3 NN N-/N 15 150 ng of the conpound from Exanple 9A (0.332 mmol ),
119.6 ng of 1-(4-fluoro- phenyl)piperazine (0.664 mol), 13.4 ng of

bi s( di benzywodeosostsene) pal | adi um(0) (0.-083 mmol ), 19. 7 npcafEP2005/009734
1, 3-bi s(2, 6-diisopropyl phenyl )i m dazolium chloride (0.046 mml) and 111.7
ng of potassiumtert-butoxide (0.996 mmol) are dissolved in 3 nl of

di oxane andsbeagt 88 @t dIeuO RVETHNMBle: 9AhE3 8 EARIHOMB TN WE €4 h3thl BE&ERI UP
in water, neut r%gl ized with IN hydrocﬁl grl c agl d and )\/\O 6/ 0323845'%76-

PCT/ EP2005/@897aup)), e%1t7rr%a:t<édpvw$wrret0ﬁ5bpnaa%é@&ﬁ@morhénéo?ﬁﬁ e dcoppgERi exide
phases are @bk &thoty {h 1§91¢'df’9y%ﬁln9hﬁ$ Qeacteldat ﬁs@k(\f%tsmigﬁt rﬁ@%@&loﬂsfnﬂ&lﬁ@ﬁsc

rotary evaporator ‘and the crude product is purified by preparative
(mobi | e phasacentigied m|ther1iesléuev\;ataé<¢nww¢thyl gcetiefand whep fiigied threpehdisbert sifor 80 - ~

(9r5ret5)h d-Egl) Scogl'n}ﬁe\%énoqg %bﬁd'%gg %Egﬁrh%%ga}/e) rﬁcﬁer g&gglg&a{r kﬁl_’fﬁ{gpﬁh&mg (rgsg%:'é@
?I?IV%} ((tl :3) 2$upﬁpdﬂ>y premarmve(IéPLCg Hyéqblli .PBase( aetoBitile/vdtet Qvithrp. l%lﬂ)rénlgg@?sgrﬁilenfb H)
6.94-7. 02 ?%8021’1)% 3 =(‘te§ 9% ,(5(27/". ‘ﬂﬁd(’ai% I%’ﬁf ,““e/?%%’ok“&",z' 2H), 8.09 (s, 1

H) . Exanple 52A 10 tert-ButyI

2- met hy| - 2-I(d/MS] (foethad mRWBidnﬁ*Mﬂ(&EmmﬁﬂW%mMH]
{6-[3-(trifluoromethyl)phenoxy]- pyrimdin-4-yl am no) net hyl ] phenyl

N 1" 200" R aR T RSt et fe 5 I(Cbéc@géﬂnﬁeb)@ sl %@%%ISF i

3-triflyoor a2y eTofor. s(TH)P980 B30y, RH), 803 (bigs,aH) e sa@siHyy cardb ot B41( &, 980
nmol ) and g?}_gt%%}@opper(ll) oxide 15 (1.485 mml) in 4 m of pyridine

are reacte vernight. The reaction mxture is

Example 55A

tert-Butyl 2-({4-[([(3,5-dimethylisoxazol-4-yl)methyl] {6-[3-(triﬂuoromethyl)phenyl]pyrimidin-4-
yl}amino)methyl]phenyl}thio)-2-methylpropanoate

HC rI:(
AN

N\%

N

15

150 mg of the compound from Example 44A (0.250 mmol) and 66.6 mg of 3-trifluoromethyl-
phenylboronic acid (0.351 mmol) are initially charged in 5 ml of DME/ethanol (4:1). After
addition of 11.6 mg of tetrakis(triphenylphosphine)palladium(0) (0.010 mmol) and 69.2 mg of
potassium carbonate (0.501 mmol), 1.7 ml of water are added. The reaction mixture is then stirred
20 . at 90°C overnight. After cooling, the mixture is diluted with 10 ml of water and extracted twice
with ethyl acetate. After drying of the combined organic phases over sodium sulphate, the solvent
is distilled off under reduced pressure. The residue is purified by preparative HPLC (mobile phase:
acetonitrile/water with 0.1% formic acid, gradient 20:80 — 95:5). This gives 44 mg (29% of

theory) of the title compound.

25  LC/MS (method 3): R, = 3.39 min; MS (ESIpos): m/z = 613 [M+H]".



concentrated and the residue is taken up in ethyl acetate and then filtered
through a short silica gel colum using the nobile phase ethyl acetate.
After concenbrabé/ospigd the filtrate, the7pesidue is puri flpe;ct/moo5/009734
preparative HPLC (nobil e phase: acetonitrile/water with 0.1%form c acid,
gradient 20:80 - 95:5). This gives 400 ng (64% of theory) of the title
conpound. 2 h Ni 3

Corp N H% Nrgﬁhd'\g%d tlgf/lﬁjzz 9%4,\}3? o) g[ppm?‘ ‘}%f& @Hi'\/f%i E%I@P% 10 (£”3¥1%;2§5 & s
2.62 (s, H}75 @L 2), 9.815s, (2h), 7.2Hd, 28), 37141((ldf’ 3, 773 ) 1HY T8, B, 6ﬁfp 831N (m,
7.37-7.55 %a ég@ 57-7.68 (m 2H), 8.23 (s, 1H). WD 2006/ 032384 -77-
PCT/ EP2005/009 4 anpl e 53A tert-Butyl

2-({4-1([(3,5-di net hylisoxazol -4-yl)net hyl ]

{6-[3-(tri fExammba¥ashy| )phenoxy] pyrimdin- 4-yl} am no) met hyl ] phenyl }

t hi o) - 2rrethy|propanoateH3 N 3CHO H3CG~0 S/ H3C H3 C CH3 N\
1 3 CF 1),

41 ny 01?5 3- t’f’r |By%(2)§10#§p%3% p@g %Q%@g%@gﬁ%%F?m@m4§ }%%@to sestl u%hm
carbonat e (tBiokOdpaneatd ) and 30 ny of copper (I'1') oxide (0.376 nml) in 3 n
of pyridine are reacted at 150C overnight. The reaction mxture is
concentrated and the regjidugyis taken up in ethyl acetate and then fil tered
t hrough a short si IH-| ? olum using the nobile phase ethyl acetate.

After concentration of tr e residue is 10 (fied by
preparative HPLC (n'ﬁ&le ace orhrlle/water V\nt%formc aci d,
: Mz =CB29 [ M+H] +.

as
gradient 20:80 -* 95:5). TIH%’S gjl—%e ’ (Hl % Qqf t of the title
y = h
%\I /1\'35(5 6H), 2.10 (s,

conpound. LC/ Ms (nethod 3)
"H NVR (400 MHz, DMBO-d6): S [ppn] = 1. 33 (s
3H), 2.23 (s, 3H),

3.25 g of the compound from Example 7A (8.25 mmol), 2.19 g of 3-trifluoromethylphenylboronic
acid (11.55mmol), 2.28g of potassium carbonate (16.5mmol) and 381 mg of
10  tetrakis(triphenylphosphine)palladium(0) (0.330 mmol) are dissolved in 75 ml of DME/ethanol
(4:1), and 25 ml of water are added. The reaction rhixture is then stirred under reflux overnight.
The mixture is then diluted with water and extracted twice with ethyl acetate. The combined
organic phases are dried with sodium sulphate and the solvent is removed under reduced pressure.

This gives 3.50 g (78% of theory) of the title compound in a purity of 92% (LC/MS).
15  LC/MS (method 2): R, = 2.80 min; MS (ESIpos): m/z = 504 [M+H]".

Example 57A

tert-Butyl 2-({4-[((2-fluoroethyl) {6-[3-(trifluoromethyl)phenyl]pyrimidin-4-yl} amino)methyl]-
phenyl}thio)-2-methylpropanoate

Fheod 0.

20 150 mg of the compound from Example 56A (0.274 mmol) are initially charged in 3 ml of abs.

H,C

DMF, 11.0 mg of sodium hydride (0.274 mmol, 60% dispersion in mineral oil) are added and the



4.67 (s, 2H), 4.75 (s, 2H), 6.29 (s, 1H), 7.17 (d, 2H), 7.38-7.55 (m 6H),
8.29 (s, 1H. 15 Exanple 54A tert-Butyl { [4-({ (2-nethoxyethyl)

[ 6- (4- met hywipheesydyr i mi din-4-yl] am ncso} net hyl ) phenyl ] PGT'?EPZO})J/OO9734
- 2- net hyl propanocate HCH3 O O-CH3 3C H3C O S H3C CH3 N\ O\ N~/ N /

CH3 WD 2006/ 032384 - 78 - PCT/ EP2005/ 009734 1500 ng of the corrpound from
Exanpl e 9A 1(1§t1§é|- 1sr@me)1 at iﬁ%ﬂgo %{m 452%93&@%?&1% 2- g&éoéﬂang@ |4% mﬂéﬁ #8 1'5%5

pot assi um car bonate (6. nmol ) ng copper oXl|
10 m of pyaddetl mad aheereﬂfé@etr@atum is 1s50@i @VBifmvgxmght THerkrupde tcaroipd nub(dxmcéy b

P o Sl pB AR HPEC obR AR Rl BEhON R GRA DS, Al DSE LLE"

t hrough a short si PUnn usi ng I'l e phase’e
Af t er conceltx§0atiodrp).dfhis drees BV htgr(ai%pftﬁlbc&y}csfsheduke cbmpoundyr i f i ed by
preparative HPLC (nobil e phase: acetonitrile/water with 0.1%form c acid,

dient, 2 5: Thi h f the titl
Compound LGB CPRGliRYy 32 85 G b A SRl ™ 1) O 524 [+
" H NMWR (400 MHz, DVMBO-d6): 5 [ppn = 1.32 (s, 9H), 1. 36 (s, 6H), 2.30 (s,
3H), 3.22 ('8-NER)(300 mﬁnmqm) libm] 3120 (< OH), 134 (RHH), 40BQ, £1y, 4.68,(d2bH),

Sy o ssR PP S foid i o Ll fiin R e 1

{6-]3- (trl f:t}[)psmreth)y)l)phenyl ] pyrimdin-4- yl } am no)nethyl] phenyl
t hi 0) - 2- net hyl propanoate H3C N CHO 3 O

The compounds 58A—-87A of the general formula (A) listed in Table 2 below are, like the

10  intermediates required for the synthesis, obtained analogously to the examples described above:



H3C S H3C H3C CH3 N CH3 CF3 NN 15 150 ng of the conpound from Exanpl e 44A

(0.250 nmmol ) and 66.6 ng of 3-trifluoronethyl -

nmol ) are iwotdoas/byzgharged in 5 m of DNELet hanol
of 11.6 ng of tetrakis(triphenyl phosphine)palladi um{0) (0.010 mmol) and

69.2 ng of

acet at e.
t he sol vent

is distill
purified by preparg

pot assi um car bonate (0.501 nmol),
The reacti opppgixture is then stirred 20 at 90C overni ght.
the mxture 1s diluted with 10 ml of water
After drying of the_ conbined organi c phases over sodi um sul phat e,
under reduced pressure.

and extracted tw ce

phenyl boronic acid (0. 351
(4:1).

Alctrerp2085/0od7hHn

1.7 M of water are added.

After cooling,

wi th ethyl

The residue is
acetonitrile/water with 0.1 %

formc acid, gradie Rfes 44 ng (29% of theory) of
the title conpound. LCYNﬁ ﬂ ' 'W%§ (ESlpos): mz =
613 [ MtH +. WD 2006/ 032384 - 79- 505 fVES (400 MHz, |
DVBO-d6): S [ppm = 1.27 (s, 9H), 1.33 (s, 2.10 (s, 3H), @)25 (s, 3H,
4.75 (s, 2H), 4.87 (s, 2H), 7.20 (d, 2H), 7.41 NQ*-MH), 7.73 (t, | H),

7.84 (d, 1H), 8.35-8.45 (m 2H), 8.70 (s, 1 H). anple 56A 5 tent-Butyl
2- met hyl - 2 ({4 [ ({6- [3 (tr|fIuoronethyl)phenyl]pyrln1d|n 4- yI}anlno)nethyI]

o 1L 1L\ O

AW

'\
A

phenyl } - thmojprgpanoate HTCHS0—SCH3C O+ XS HHE€GH3—S YI—€F3
Example| Synthesis R’ R'-Z- Yield |MS: m/z| R,
No. |analogously to [% of | [M+H]"| [min]
Example No. theory] (LC/MS
(from method)
Example No.)

58A 45A (9A)  |2-methoxyethyl |4-trifluoromethyl- 49 584 3.43
cyclohexyloxy 2)
59A 45A (44A) |(3,5-dimethyl- trans-4-methoxy- 24 597 3.11
isoxazol-4-yl)- cyclohexyloxy )]

methyl
60A 45A (44A) |(3,5-dimethyl- trans-4-methyl- 21 581 3.58
isoxazol-4-yl)-~ |cyclohexyloxy 3)

methy!l
61A 45A (49A) |(2,4-dimethyl-1,3- |trans-4-methyl- 27 597 3.63
thiazol-5-yl)- cyclohexyloxy )

methyl
62A 45A (49A) |(2,4-dimethyl-1,3- |trans-4-methoxy- 24 613 3.26
thiazol-5-yl)- cyclohexyloxy )

methyl
63A 52A (9A) [2-methoxyethyl |4-(trifluoro- 25 578 3.25
methyl)phenoxy (1)
64A | 52A (47A) |(2-methyl-1,3- 4-(trifluoro- 22 631 3.27
thiazol-4-yl)- methyl)phenoxy (1)

methyl




NN 3.25 g of the conpound from Exanple 7A (8.25 mmol),
2.28 g of potassium

3-trifluoronethyl phenyl boronic
car bonat e (W6.Xoe0d3g4and 381 ng of

acid (11.55 mml),
10 -82-

PCT/EP2005/009734

2.19 g of

tetraki s(tri phenyl phosphi ne) pal | adi um(0) (0.330 mml) are dissolved in 75

m of DIVE/ et hanol

(4:1),

and 25 Ml of water are added. The reaction m xture

is then stifrred under refTux oOVerni ght. The, m xtune_is then difuted wjth
wat er and ek¥amRigledSinfhels with Rhyl adet atB-ZThe ¢oNisihdMS:agani R phases
are dried Wt s qhgmﬁg pRélate and the |solvent is 1 {s}ggpd (MRFHT rﬁgm;ed
pressure. |[This gives 3.50 |g (78% of tHeory) of the titld compound in a
purity of 52%(|_cﬂfvs}npleﬂ§0Lcuv5 (method 2): R = 2.|8eoylq: M5 (ESLGdE | m z
= 504 [ M+HJ|+. arrpf 7A [tent-Butyl 2- ({4[((2f|uoroethy|) { h )
6-[3-(trifl uororrethyl?p enyl ] pyrimdin-{4-yl } am ng) et hyl] - pheny of
t hi o)-2-rrethy| pro;faﬂnmaleé‘lca-lo F 3 H3C HBCOIIIX-|S\ HBCCHB N CF3| N
20 150 ny gf—thecompound—fromExanpte56A (62 mrot)—are—tntttatty
charged in |3 6§A of 4abs(36A)Dl\VFl,,3 -thiaz@- vyj)-q#-nethgtipbenory dr i te (|0. 34 pmdl28 60%
di spersion]in mneral oil) dded and the WD 20( 6/ 032384 - 80 5
PCT/ EP2005/{009734  mixture 'S Stirred a4t RT for 30 52.2 ng| of @
1- br ono- 2- il Lar, oe 4 1 I) are added, the repctign
m xture is|st f*redhgtrﬁlz-élé‘ ové1 tﬂﬁ "8 carni egg]out §i4rec_t 1373y
nmeans of pneparat|ive HPLC (nmbazbez-phaSEmetaﬂQiheﬁuxyrl | e/ watler with 0¢33%
formc acid, gradient 20:801 -4 95:5). |This gives 87 ng (|55% of| t heory)} of
the title gonpound. 5 LC/I\/E,yerPr‘éﬂiJ od 3);| R = 3.32 rrin I\/E, (ESIpps): mz =
550 [ MtH] +. NNR (30 de): S [ppm = 27 9H), [I.34 (5,
6H), 4.01 6%—2 Dg%éég“(l\ﬂtzﬁ”%y,cﬁl%. oc4'(t§5m2'm), 7223 48 Wr.|s,228H),
7.28 (d, 2H) 43 (d, 2H),|infidez8l-1-41)- LhhethyyfBendxd, |1H), 8.40 (br. g
methyl
68A 52A (SA)  |2-methoxyethyl  [3-(trifluoro- 43 578 3.39
methyl)phenoxy 2)
69A 52A (39A) |(3,5-dimethyl- 4-methylphenoxy 24 575 3.33
isoxazol-4-yl)- €))
methyl
70A 52A (49A)  |(2,4-dimethyl-1,3- [3-(trifluoro- 32 645 3.39
thiazol-5-yl)- methyl)phenoxy )
methyl
71A 52A (49A) |(2,4-dimethyl-1,3- [4-(trifluoro- 31 645 3.40
thiazol-5-yl)- methyl)phenoxy 3)
methyl
72A 52A (49A) |(2,4-dimethyl-1,3-[3,4-difluoro- 53 613 3.14
thiazol-5-yl)- phenoxy 0
methyl
73A S2A (49A) [(2,4-dimethyl-1,3-13,5-difluoro- 66 613 3.18
thiazol-5-yl)- phenoxy )
methyl




2H), 8.64 (s, 1H). The conpounds 58A-87A of the general formula (A) listed
in Table 2 below are, like the 10 internediates required for the

synt hesi s, wbtamosesbiamnal ogously to the exanpl es descri bed @oqveER20082009734

2006/ 032384 - 81 - PCT/ EP2005/009734 Table 2 CH3 O H3C~0 --1X S Rz H3C H3C
CH3 M\ I I' Z-R | (A N-/N Exarrple Synthesis R2- R-Z- Yield M5: nfz R
No. anal oggusSTy tJ0 [ % of [ NFHF Exanp] e No. [theoryl (LT fTom
met hod) BExtBrginmle Noé))““!ﬁ%!&\ 45A (9156-n 2- msthoggelhyl 4- YPM‘I&[)?- thyih 49 584
3.43 cycl oheygy! owalg sly2PA 45A (44A) |(3, 5-di net hyl o, tF A6 NEL 24
597 3.11 i Joxazol | %\’ Y ohexyl oxy (1) met hyl | 60 R HT A iy
(3, 5-di net hyl - traliwﬂml?rfﬁo Hyl- 21 581 3.58 i soxazoltheﬂ'r)gll )- cyc| dHeMB pxy
(3) nethyll 61A 45A (49A) (|2, 4-di nethyl|-1, 3- trans{4-nmethyl - 27 63
thi azol -5-y1)- cylcl o§1exy| ody (2) methyl 62A 45A (49A) (2, 4-di ne?ﬁ%‘@ﬁ, 3
trans- 4- net{hoxy- 2-"4{8@19&1\13))26 ~thiazol -§-yl)- cyclohexyloxy (2) | nethyl
74A 52A (49A) |(2,4-dimethyl-1,3- |3-chlorophenoxy 53 611 3.22
thiazol-5-yl)- 1)
methyl
75A 52A (49A) (2,_4-dimethyl-l,3- 3-methylphenoxy 95 591 3.33
thiazol-5-yl)- 3)
methyl '
76A 55A* (9A) |2-methoxyethyl |4-(trifluoro- 69 562 3.28
methyl)phenyl 2y
T7A S5A* (9A) |2-methoxyethyl |4-(trifluoro- 77 578 3.16
methoxy)phenyl )
78A 55A* (9A) |2-methoxyethyl |3-(trifluoro- 58 578 3.20
methoxy)phenyl 1)
79A 55A* (9A) [2-methoxyethyl |4-fluoro-3-methyl-| 76 526 - 2,94
phenyl 1)
80A 55A (47A) |(2-methyl-1,3- 3-(trifluoro- 63 615 342
thiazol-4-yl)- methyl)phenyl 3)
|methyl
81A 55A (47A) |(2-methyl-1,3- 4~(trifluoro- 38 615 3.27
thiazol-4-yl)- methyl)phenyl )
methyl
82A 55A (39A) {(1-methyl-1H- 3-(trifluoro- 65 598 2.04
imidazol-2-yl)-  |methyl)phenyl 8
methyl
83A | S55A(39A) |(1-methyl-1H- 4-(trifluoro- 58 598 222
imidazol-2-yl)-  |methyl)phenyl 2
methyl




63A 52A (9A) 2- net hoxyet hyl

64A 52A (47A) (2-nmethyl-1,3- 4-(trifluoro-

met hyl ) phermgy2004p3238%t hyl
Synthesis R2- R-Z- Yield M. mz R No. analogously to [%of [MH + [mn]

4-(trifluor

O-

25 578 3.25 nethyl)phenoxy (1)
22 631 3.27 thiazol-4-yl)-
WO 2006/ 0323844-82- PCT/ EP2005/ @Q9/i32b005860TR4 €

Exanpl e No. theory] (LG M5 (fromnethod) Exanple No.) 65A 45A (36A)
(1, 3-thiazqgl - 2-yT))-_4- mef hyfl phenoxy 1871563 3,728 Tyl (2 bbt;\ 5ZA(39A)
(1- et hyl - PExamplelt ($ymthesiso-| 55 684 2. 28 i miBa%ol - 24 ¥isldy P&S@Wdh xyR( 3)
yl) met hyl 67ANQ2Aa4a slglﬁ met hyl - 1H 4-(trifl uor o [g/ﬁlof’]‘fMa-{-ﬁg [min)
i m dazol - 24yl )- nethyl)phenoxy (3) netlhyl 68A 52A|(9A) Z- net hoxyet hyl
3-(trifluono- 43 |[Fr@mplgNo. et hyl ) phengxy (2) 69A|SearyI3oA) (3| S-@MHet hyl -
4- et hyl phenoxy 24 SZf ons: 39 1soxazol -4-yl)- (3) nethyl 70A 52A &‘%ﬁ@i
(2,4-dinmethyl-1,3- 3-(trifljuoro- 32 648 3.39 thiazol-5-yl)- methy p%enoxy
(2) rmethyl] 71A 5FxappBAo.X(2, 4- di met hyl|- 1, 3- 4-(triffluorq- 31 645 3.40|
t hi azol - 5- yH=—mgthyt)phengxy—3)
' 84A 55A (49A) |(2,4-dimethyl-1,3- |4-(trifluoro- 52 629 3.40
thiazol-5-yl)- methyl)phenyl 2)
methyl |
85A 55A (49A) |(2,4-dimethyl-1,3- [3(trifluoro- 50 629 3.40
thiazol-5-yl)- methyl)phenyl 3}
methyl
86A 55A (49A) |[(2,4-dimethyl-1,3- 14-methylphenyl 66 575 3.00
thiazol-5-yl)- @
methyl
87A 57A (56A) |cyclopropyl- 3-(trifluoro- 20 558 343
methyl methyl)phenyl 3)

* Single-mode microwave, 140°C, 1h.



met hyl 72A 52A (49A) (2,4-dinethyl-Il,3- 3,4-difluoro- 53 613 3. 14

t hi azol -5-yl)- phenoxy (1) nethyl 73A 52A (49A) (2,4-dinethyl-1, 3-

3, 5-di fl uorweo %66/68388. 18 thi azol - 5-yl ).gsphenoxy (1) net pdr/MB005/009734
2006/ 032384 - 83 - PCT/ EP2005/ 009734 Exanple Synthesis R2- R -Z- Yield M
mz Rt No. analogously to [%of [MH + [mn] Exanple No. theory] (LC M5
(from net hqur),rkig%gm;ll,@esl:\lo. ) 74A 52A (49A) (2,4-dinethyl-1, 3-

3- chl or ophenoxy .22 thiazol-5-yl)- (1) methyl 75A 52A (49A)
(2,4-dinmethyl-1,3- 3-nethyl phenoxy 95 591 3.33 thiazol-5-yl)- (3) nethyl
76A 55A* (ﬁ@ﬂ?—-“cﬂet hoxyet hyl 4-(trifluoro- 69 562 3.28 nethyl)phenyl (2)
77A 55A* (9A) 2- rret hoxyet hyl 4-(trifluoro- 77 578 3. 16 net hoxy)phenyl (1)
78A 55A* ( 4 L4 3nekttylinbh 1d§§4 [T 8etBy] Pnind TR 2(1)
LN A e i G g S R R
80A 55A (4mth>(lrzowew1:ld1 - 3-(trifluoro- 63 615 3.42 thiazol -4-yl)-

nmet hyl ) phenyl (3) '

0]
S / \
H,C CH, N
NT
L
N

CH,

66 mg of the compound from Example 3A (0.12 mmol) are stirred in 5 ml of a 4N solution of
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the residue is purified by preparative HPLC (mobile phase: acetonitrile/water with 0.1%

formic acid, gradient 20:80 — 95:5). This gives 20 mg (31% of theory) of the title compound.
10 LC/MS (méthod 1): R, = 2.52 min; MS (ESIpos): m/z = 488 [M+H]".

'H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.32 (s, 6H), 2.40 (s, 3H), 3.73 (s, 4H), 3.77 (s, 2H),
6.34 (d, 1H), 6.38 (dd, 1H), 7.36-7.42 (m, 6H), 7.60 (d, 1H), 8.01-8.07 (m, 3H), 9.08 (d, 1H), 12.56
(br. s, 1H). '

Example 2

15 2-({4-[((2-Furylmethyl) {[6-(3-trifluoromethylphenyl)pyrimidin-4-ylJmethyl } amino)methyl]-
phenyl}thio)-2-methylpropanoic acid hydrochloride



met hyl 81A 55A (47A) (2-methyl-1,3- 4-(trifluoro- 38 615 3. 27

t hi azol - 4-yl)- methyl)phenyl (1) methyl 82A 55A (39A) (1-nmethyl -
3-(trifluorwo H66/69Bs2. 04 i ni dazol - 2-yl.)gs -met hyl ) phenyl (Jp)CT/}g[egtobybog&:jA
55A (39A) (1-nethyl-1H 4-(trifluoro- 58 598 2.22 imdazol-2-yl)-

met hyl ) phenyl (2) nmethyl WO 2006/ 032384 -84- PCT/ EP2005/009734 Exanple
Synthesis R2- R -Z- Yield - mz Rt No. analo sly to [Y%of [MH + [m n]
Exanpl e No. theory] (LC M| (from nmethod) EX No.) 84A 55A (49A
(2,4-dinmethyl-1,3- 4-(trifMyoros 829 3. 40 hidzol -5-yl)- nethyl)phenyl
(2) rmethyl 85A 55A (4929 (2 4- di -1, 37 3- ((Prlfluoro- 50 629 3.40

t hi azol -5-yl)- nethyl )pherp-yb (@M 8 55A (49A) (2, 4-dinethyl-1, 3-
4- et hyl phenyl 66 575 3. 00 ° thi aZol y met hyl 87A 57A (56A)

cycl opropyl - 3-(trifluoro- 20 558 3.43 nethyll nethyl)phenyl (3) *

Si ngl e- node m crowave, 140C, | h. WO 2006/ 036 - 85 - PCT/'EP2005/ 009734

xHCI. t P
N

CF,

60 mg of the compound from Example 5A (0.12 mmol) are stirred in 5 ml of a 4N solution of
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure.

This gives 53 mg (91% of theory) of the title compound.
5 LC/MS (method 3): R, = 2.89 min; MS (ESIpos): m/z = 542 [M+H]".

'"H-NMR (400 MHz, DMSO-de): & [ppm] = 1.33 (s, 6H), 3.77 (s, 4H), 3.84 (s, 2H), 6.35-6.40 (m,
2H), 7.39 (d, 2H), 7.42 (d, 2H), 7.59 (s, 1H), 7.84 (¢, 1H), 7.96 (d, 1H), 8.16 (s, 1H), 8.42-8.47 (m,
2H), 9.18 (s, 1H), 12.57 (br. s, 1H).

Example 3

10 2-{[4-({(2-Furylmethyl) [6-(3-rnethylbenzyl)pyrimidin-4-y1] amino}methyl)phenyl]thio}-2-methyl-

propanoic acid

O
_ | A\
S
HO O
H,C CH, Ne CH,
| _
N\¢N

96 ing of the compound from Example 10A (0.18 mmol) are stirred in 5 ml of a 4N solution of
~ hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
15 and the residue is then purified by preparative HPLC (mobile phase: acetonitrile/water with 0.1%

formic acid, gradient 20:80 — 95:5). This gives 51 mg (55% of theory) of the title compound.

LC/MS (method 2): R, = 2.15 min; MS (ESIpos): m/z = 488 [M+H]".



Wor ki ng Exanpl es: Exanple 1 2-({4-[((2-Furylmethyl) {

[ 6- (4- nmet hyl phenyl ) pyrim di n-4-yl ] nethyl } am no)net hyl]phenyl } thio)-2-
met hyl propawoi mogoss®d | \ HO S O H3C.@HA N N N CH3 66 me1ofpXobs009734
conmpound from Exanple 3A (0.12 mmol ) are stirred in 5 mM of a 4N sol ution
of hydrogen chloride in dioxane at RT overnight. The solvent is distilled

of f under reduo®d 306 wwweg sfpﬁpn{]&sﬂw@ isﬁ) pufi 184, bys@mr@r@&g $E ¥ $PLC
(rmobi | e phase: acetonitrile/water w th form ¢ acid, gradient
-> 95:5). 'F}H)s6é$ edH20®. }f’g(d(131ﬁ)9/é 69 (bcrh%éHy)tS %7 hen, t3th)I7el(bbhi)6mrﬁd{), .86 (_dC/ \YS)

thod 1 = 488 [MrH +. ' H-NVR (400 MHz,
(DIWVEOSG) )SZP?7r5ﬁ&1 ﬁ%g .(‘-6?%@’9}%”?*“ 3. [73 (H]s 4H), 3. 7(7 (s, 2H),
6.34 (d, 1H), 6.38 (dd, | H), 7.36-7.42 (m 6H) 7.60 (d, | H), 8.01-8.07

(m 3H), QMI H), 12. 56 (br s, 1H). Exanple 2 15
2-({4- [((2 Furyl met hyl) {

6-(3-trd fl t

0 (3 LR R AR AL O B LR A2
PCT/ EP2005/10097@4 aci®hydrychig@de O H 3 C CH3 NN x HCI N CF3 60 ng of the
conmpound from Exanpl e 5A (0 12 mol ) are stirred in5mM of a 4N solution

of hydrogen chloride i i oxane at RT overm The solvent is distilled
of f under reduced presi(

H,C CH

N N

=
xHC CH,
106 mg of the compound from Ekample 11A (0.18 mmol) are stirred in 5 ml of a 4N solution of
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure

10 and the residue is dried under high vacuum. This gives 96 mg (94% of theory) of the title

compound.
LC/MS (method 3): R, = 2.21 min; MS (ESIpos): m/z = 488 [M+H]".

'H-NMR (400 MHz, DMSO-dq): & [ppm] = 1.36 (s, 6H), 2.28 (s, 3H), 3.9 (br. s, 2H), 4.97 (br. s,
4H), 6.40 (s*, 2H), 6.87-7.34 (m, 7H), 7.36 (d, 2H), 7.58 (s, 1H), 8.81 (s, 1H), 12.61 (br. s, 1H).

15 Example 5

2-({4-[((2-Methoxyethyl) {6-[ 3-(trifluoromethyl)phenyl]pyrimidin-4-yl }amino)methyl]phenyl} -
thio)-2-methylpropanoic acid hydrochloride '

CH
o) : o 3
S
<L
H,C CH N
3 3 _ | X CF,
N 2N
x HCl ~~

100 mg of the compound from Example 12A (0.18 mmol) are stirred in 5 ml of a 4N solution of -

20 hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure



This gives 53 nmg (91 % of theory) of the title conmpound. 5 LC/MS (net hod
3): R =2.89 mn; M5 (ESIpos): mz =542 [MtH . 'H NWVR (400 Hz,

DVBO-d6) : Swpmood/03238433 (s, 6H), 3.77 (8-4H), 3.84 (s, 2HCT/ERR05/60984 (M
2H), 7.39 (d, 2H), 7.42 (d, 2H), 7.59 (s, 1H), 7.84 (t, 1H), 7.96 (d, 1H),
8.16 (s, 1H), 8.42-8.47 (m 2H), 9.18 (s, | H, 12.57 (br. s, 1H. Exanple
3 10 2-{[4-dfi(tBe Fegﬁdﬁlemetdm m@er(ﬁgmamlanmzsyé&a@m 95% f}f ﬂe@m&qhe title
nethyl)phenyl]thlo} -nmet hyl - propanoic acid O S

CH3 NN 96 §®§Pe¥nd he conpound from Exanpl e | 0A (0. 18 nnDI) are stirred |n 5
m of a 4N solution of hydrogen chloride in dioxane at RT overnight. The
sol vent i s di/#fd (le@dd O R, YOG nik; 8IS AT I): G546 (M@nd the residue is then
purified by preparative HPLC (noblle phase: acetonltrlle/mater with 0.1 %

formc acid, gradient 20:80 -4 95:5). This gives 51 ng (55% of theory) of
the 1 t1 6 CHRMaAD0 MEG) RSOt e~ | A =08), 385, A WSO ES gt iPkoe

488 [ MtH] +. 384, - P IA

28 d6;§| & FR%%%%@SS? 17847 FB’PQTI/}%??%{ 9&? 3 2, 517)'\"5/'3435”'9 '%Z7 ((jblH)
4H), 6.28 (&40 (br. I81)2H)68@43(S(H@, 12.58pr. sgli®9 (br. s, | , 6.96-7. 05 (m 3H),
7.10-7.19 (m 3H), 7.36 (d, 2H), 754(d I H), 843 (s, 1H), 12.59 (br.
s, 1H. Ex 1&%6 2

2-{[4-({(2- thyl ) [ 6-(4- nethylbenzyl)pyrinidin 4-yl]am no }

met yI)pheEy ] t hi o} -2-met hyl - propanoi c acid hydrochloride Ol \ HOS O
H3C CH3 | [(4-{[[6-(3-Chlorophenyl)pyrimidin-4- yl](2-methoxyethy1)ammo]methyl}phenyl)thlo] 2-methyl-

[
h
C

. propanoic acid hydrochloride

CH
0 o~ 3
S
H.C CH N
3 3 I \ CI
N\%N

10 x HCI

100 mg of the compound from E_xample.13A (0.18 mmol) are stirred in 5 ml of a 4N solution of
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the residue is dried under high vacuum. This gives 96 mg (98% of theory) of the title

compound.
15 LC/MS (method 1): R, = 2.34 min; MS (ESIpos): m/z = 472 [M+H]".

"H-NMR (300 MHz, DMSO-ds): & [ppm] = 1.36 (s, 6H), 3.23 (s, 3H), 3.24-3.84 (m, 2H), 3.92 (br.
s, 2H), 5.08 (s, 2H), 7.28 (d, 2H), 7.43 (d, 2H), 7.57-7.52 (m, 2H), 7.85-8.20 (m, 2H), 8.32 (s, 1H),
8.29 (s, 1H).



x HCI CH3 106 ng of the conmpound from Exanple 11 A (0.18 nmmol) are stirred
in5mM of a 4N solution of hydrogen chloride in dioxane at RT overni ght.
The sol ventwD20dé/632384 ed of f under reduced-pressure 10 ancdiherresoehyesi s
dri ed under high vacuum This gives 96 ng (94% of theory) of the title
conpound. LC/MS (nmethod 3): R = 2.21 nmin; M5 (ESlpos): mz = 488 [ MtH] +.
"H NVR (400G le PMSO-d6): S [ppn] = 1.36 (s, 6H), 2.28 (s, 3H), 3.99 (br.
s, 2H), 4. r. s, 4H) 640(3* 2H) 687 34(m 7H) 7.36 (d, 2H),
7.58 (s,
2- ({4- [((2%‘& I"qB%WWW?‘B’DP@”@@W“FY]H%WH’@E‘WY}W@HW?WW?HYHFW]42 Wthyl-
am no) nmet h r%@;gx&d} t hi 0) - 2- net hyl propanoi ¢ aci d hydrochl oride O O CH3
\ CF3 N,,/N x HC 100 ng of the conpound from Exanpl e

12A (0 18 mmol ) are stirred in 5 mM of a 4N soI ution of 20 hydrogen
chloride in dioxane at RT.overnight. The sol eftlsis distilled off under
reduced pressure WO 2006/§32384 - 88 - 2005/ 009734 and the residue
is dried under high vacu es. 94 (95% of theory) of the title
~conpound. LC/ M5 (net hé®2): R z = 506 [ MtH] +
"H NVR (400 MHz, DIVBOdG).| CS(jHapap : S, 3H)_, 3. 40- 3. 61
(m 2H), 3.83 (br. 3F), & 9UFE, TR 4 e, | H), 7.25
(d, 2H), 7.42 (d, 2H) 7 74 (t, | H, 7.87 (d, 1H, 840(br s, 2H), 8.64
(s, I H, 12.58 (br. s, 1H. Exanple 6 2-[(4N{=N
[[ 6-(3-Chl orophenyl ) pyrim di n-4-yl](2-nmethoxyet hyl )am no] net hyl }
phenyl)thlo] 2-met hyl - propanoi ¢ acid hydrochl ori de

129 mg of the compound from Example 14A (0.18 mmol) are stirred in 5 ml of a 4N solution of

hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the residue is purified by preparative HPLC (mobile phase: acetonitrile/water with 0.1%

formic écid, gradient 20:80 — 95:5). This gives 100 mg (81% of theory) of the title compound.
LC/MS (method 2): R, = 2.09 min; MS (ESIpos): m/z = 452 [M+H] .

10 'H-NMR (400 MHz, DMSO-dg): § [ppm] = 1.34 (s, 6H), 2.37 (s, 3H), 3.23 (s, 3H), 3.55 (t, 2H),
3.80 (br. s, 2H), 4.94 (s, 2H), 7.13 (br. s, 1H), 7.24 (d, 2H), 7.28 (m, 1H), 7.36 (t, 1H), 7.41 (d,
2H), 7.76-7.90 (m, 2H), 8.56 (s, 1H), 12.56 (br. s, 1H). |

Example 8

2-{[4-({(2-Methoxyethyl)[6-(4-methylphenyl)pyrimidin-4-ylJamino} methyl)phenyl]thio}-2-

15  methylpropanoic acid -

CH
0 o7 ?

S CH3
HO :
H,C CH, AN | N
N\%N

154 mg of the compound from Example 15A (0.30 mmol) are stirred in 5 ml of a 4N solution of
‘hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the residue is purified by preparative HPLC (mobile phase: acetonitrile/water with 0.1%

20 formic_ acid, gradient 20:80 — 95:5). This gives 60 mg (40% of théory) of the title compound.



0O.CH3 HOSH3CCH3 NC N-/N10 x HCl 100 nmg of the conmpound from
Exanpl e 13A (0.18 nmol) are stirred in 5 mM of a 4N solution of hydrogen

chl oride i nwdizogeo®3s4 RT overnight. Theogol vent is distil lped/edfosrostens
reduced pressure and the residue is dried under high vacuum This gives 96
ng (98% of theory) of the title conpound. 15 LC/MS (nethod 1): R = 2.34

' M5 (ESI me 47 NMVR/4 39 DMSO-d6): S [ppm =
r1]126 (s, (GFDWN%)(ZSH%%I)_R 28%%%§E%m Z{I) @ZSﬂ}dgg{](br s,)2H) 5.08 (s

2H), 7.28 (d, 2H), 43%5%)757 2 (m 8582ogm2H) 8. 32
(s, 1H), gHA$MR400} Gé06) Perdsd.- 3589 6H$°c2r% B28id5 88347 3H), Exhfipll, 7

2-[ (4- = | - 2

L oy ) g PG SR,

129 ng of t %@ﬁw@oﬂﬁdll-‘ﬂdm EXHhpl e 14A (0.18 nmmol) are stirred in 5 m of
a 4N solution of hydrogen chloride in dioxane at RT overnight. The sol vent

is distidl quam‘?ﬁ( e¢/nder reduced pressure and the residue is purified by

preparatlv nobi | e phase: acetonitrile/water with 0.1 % formc acid,
gradient 20:80 -* 95:5). This gives 100 ng (81 % of theory) of the title
conpound. A CEHUR-Frwineshy)29-[3-Rufleoromeyioyphenyl INGSintiE8H oy samingymethyl |52yl thieh] *

10 "H NVR (400005 VI Gdiocod@PT] = 124 (5 6H), 2.37 (s, 39, 3.23

(s, 3H), 3.55
o) ' | | A\
JXS o
o
H,C CH, N | N o

N\%N
x HCI

106 mg of the compound from Example 16A (0.18 mmol) are stirred in 5 ml of a 4N solution of
10 hydrogen chloride in dioxane at 50°C for 3 h. The solvent is distilled off under reduced pressure
~and the residue is dried under high vacuum. This gives 86 mg (84% of theory) of the title

compound.
LC/MS (method 2): R, = 2.88 min; MS (ESIpos): m/z = 528 [M+H]".

'"H-NMR (400 MHz, DMSO-dy): & [ppm] = 1.35 (s, 6H), 4.88-5.01 (m, 4H), 6.37-6.42 (m, 2H),
15 7.24 (d, 2H), 7.27-7.87 (m, 1H), 7.39 (d, 2H), 7.58 (s, 1H), 7.77 (¢, 1H), 7.90 (d, 1H), 8.40 (br. s,
2H), 8.73 (s, 1H), 12.60 (br. s, 1H).



3.80 (br. s, 2H), 4.94 (s, 2H), 7.13 (br. s, 1H), 7.24 (d, 2H), 7.28 (m

1H, 7. 36 (t, 1H, 7.41 (d, 2H), 7.76-7.90 (m 2H), 8.56 (s, 1H), 12.56
(br. s, 1HwoOERoaspIB8 2- { -91 - PCT/EP2005/009734

[ 4- ({(2- Met hoxyet hyl ) [ 6- (4- et hyl phenyl ) pyrim din-4-yl] amno }

met hyl ) phenyl Jthio } -2-. 15 nethyl propanoic acid O O'CH3 HO S CH3 H3C
CH3 N NN J@&ﬁ_ﬂ%m t he conmpound from Exanpl e 15A (0.30 mml) are stirred
in5nm of a sol uti on of hydrogen chl oride in dioxane at RT overnight.
The solvent_is distill under reduced pressure and the residue is-

purified by* Bf‘éﬁ%lfaﬁyi%hm& (Chis’fﬂnpeéhyaﬁ%léllpm%ﬁmlPm@mﬁbﬂ}phmlnhle) 39 20
form c aci dyetgifdhH0i 228 h8&@ochiorRfe: 5) - This gives 60 ng (40% of theory) of
the title conpound. WO 2006/032384 - 90 PCT/ EP2005/ 009734 LC/ M5 (net hod

1): R =1.87 mn; M5 (ESIpos): mz = 452 [MtH -. 'H NWR (400 MHz,

DVBO- d6) : 6[ppn’] 1.35 (3, 6H, 235(s .23(5, 3H), 3.54 (t, 2H),

3.79 (br. s, 4:194( 2H) 7. 11 (br. 7.24 (d, 2H), 7.27 (d,
2H) 7.41 (d, 2H) 7.9 (/J-‘X 35 (s,
2-({4-[((2-Furyl msth - ( uor o

. s 1H). 5 Exanple
yrimdin-4-yl }

am no) met hyl ] phenyl } thild)C ZHyet P Opani c_aci d schloride O HOS O

H3 CCH3 NCF3 N N x HC 106 ng of t h&~ConpgundY anpl e 16A (0.18

mrol.) are stirred in 5 mM of a 4N solution ofy 10,hydrogen chloride in

di oxane at 50C for 3 h. The solvent is disti Iw‘ed70 f under reduced pressure

x HCI

5 80 mg of the compound from Example 17A (0.15 mmol) are stirred in 5 ml of a 4N solution of
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the residue is dried under high vacuum. This gives 64 mg (81% of theory) of the title

compound.
LC/MS (method 1): R, = 2.57 min; MS (ESIpos): m/z = 494 [M+H]".

10 'H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.35 (s, 6H), 4.89 (br. s, 2H), 4.92 (s, 2H), 6.38 (s*,
2H), 7.11-7.56 (m, 1H), 7.22 (d, 2H), 7.39 (d, 2H), 7.49-7.60 (m, 3H), 8.05 (br. s, 1 H), 8.16 (br. s,
1H), 8.63 (s, 1H), 12.58 (br. s, 1H).

Example 11

2-Methyl-2-{[4-({[6-(3-methylphenyl)pyrimidin-4-yl]Jamino} methyl)phenyl}thio} propanoic acid

15 hydrochloride
S
HO
H.,C CH §
3 3 N
CH

N N

N

o
x HCI

150 mg of the compound from Example 18A (0.33 mmol) are stirred in 5 ml of a 4N solution of

hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure

and the residue is dried under high vacuum. This gives 140 mg (88% of theory) of the title

20  compound.



and the residue is dried under high vacuum This gives 86 ng (84% of
theory) of the title conpound. LCMS (nethod 2): R = 2.88 mn; M

(ESI pos): mvo 20062R3pM-H] +. ' H-NVR (400 -biz, DVBO d6): 5 [ POTVER2005/869765,
6H), 4.88-5.01 (m 4H), 6.37-6.42 (m 2H), 15 7.24 (d, 2H), 7.27-7.87 (m
| H, 7.39 (d, 2H), 7.58 (s, | H, 7.77 (t, | H, 7.90 (d, 1H), 8.40 (br.
S, 2H), 8.143MsYmethokB): R121 89 midMS @STrbs)hz V200611032384 - 91 - |
PCT/ EP2005/ 009734 Exampl e 10 2- ({4 [((2 Furyl met hyl’) {

6-[3-(chl ororret hyle) henyl rimd am no) rreth a{.@@% t hi 0) - 2-
met hyl pr opaRoV¥ (8 -89 @&’P@]r‘r} 36I—f® eH) 5’(4’5(55)' 1 75d GHB b
N, , /N X HCIana 2103 @zﬁs 14167 soppant; §4.983 Ex 1! £7144 { Ould 4378l )k, ﬁli)elz 60
stirred in 4N solution of hydrogen chloride in di oxane af

over ni ght . (’fﬂhé ¥8i vent is distilled off under reduced pressure and the
residue is dried under high vacuum This gives 64 ng (81 % of theory) of

the title ©Q . LM (nmethod 1): R = 2.57 mn; MS (ESIpos): mz =

494[MH—I]+ MR (400 MHz, DVMBO-d6): S [ppn] = 1.35 (s, 6H), 489(br
: z& H, 7.11-7.56 (m 1H), 7.22 (d, H),739

(d 2H) [g @-@F%lﬁ?ro§Hyeth:gp@5leHypmu§n-4M2 fugyh]}ghxlhﬂmmcgmethg_ll}.gheng)tblg @'S

1H), 12. 58 ipropandidhacidExanpl e 11

2- Met hyl -2-{[ -({If6 (3- net hyl phenyl ) pyri m di n-4-yl ] am no) .

met hyl ) phenyl ] t hi o} propanoic acid 15 hydrochloride O HO
o

S l ' F
H.C CH N
3 3 | AN CH3
N\¢N

67 mg of the compound from Example 19A (0.12 mmol) are stirred in 5 ml of a 4N solution of
10  hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the crude material is purified by preparative HPLC (mobile phase: acetonitrile/water with
0.1% formic acid, gradient 20:80 — 95:5). This gives 18 mg (28% of theory) of the title

compound.
LC/MS (method 1): R, = 2.39 min; MS (ESIpbs): m/z = 492 [M+H]".

15 'H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.35 (s, 6H), 2.30 (s, 3H), 4.88 (br. s, 2H), 4.91 (s,
2H), 6.38 (s*, 2H), 7.19-7.45 (m, 4H), 7.39 (d, 2H), 7.58 (s, 1H), 7.94 (br. s, 1H), 8.03 (br. s, 1H),
8.61 (s, 1H), 12.58 (br. s, 1H).

The working examples 13-16 listed in Table 3 below are obtained from the corresponding starting

materials (Examples 20A-23A) analogously to the examples described above:



ITIK SH HCCH3 3 NCH3 NN x HC
(0.33 mol ) are stirred in 5 mM of a 4N sol ution of
di oxane at WO @uenmght .
pressure and the residue is dried under
(88% of theory) of the title 20 conmpound. WD 2006/ 032384 -92-

150 ng of the conpound from Exanpl e 18A
hydr ogen chloride in

The solvent is _dsstilled off underparegk®esoos7ss
hi gh vacuum This gives 140 ny

PCT/ EP2005/p@Q/34 LC/ M5 (nmethod 3): R = 1.89 min; M5 (ESIpos): mz = 394
[ MitH +. " H'NVR (400 MHz, DVsSO-d6): 6 [ppn] = 1.36 (s, 6H), 2.41 (s, 3H),
4.76 (d, 2H_7 08 (br s | H 7 36 (d_2H) 7 41-7 54 (m A4H)
7.64-7.65 (Bxamplp; 8. 77 (br. sStradtpre 9.48 (br. s,| lYidd  [1RAS6/z [brR,s, |1
H . 5 Exanmpl e 12 2-[(4- { [[6-(4-Fluoro-3-nethylphenyl)pyrimdin-4-yl]
(2-fury|nethfﬁ?an1no]nethyl } phenyl)thio]-2- nethyW%P%paHHfgla:iHm¥ﬂ\ HO
SO/ F \\HBCCH3 NCH3 \ NN 67 ng of the conpenssy)from ExapplemMPA
(0.12 mol ) are stirred in 5 mM of a 4N solution pf 10 hydrogen|chloride in
di oxane at |RT ovefnight. The solvent is distilled off under redu&sthod)
pressure andl%he cruge material 15 ritied by prepgrat] ve HPCC 2@@0| e
phase: acetonitri|e/water with 0.19 f§rm c acid,| gradi ent J0: 8p -95:5).
This gives|18 nygy agﬁ%%@/ THe t i )
' H,C CH, N
| Y CH,
N\%N
14 o) . ' I A\ 71 474 2.24
HO)S( 0 (3)
H,C CH, N | N
N\¢N CH,
15 o) I A o 87 474 _2.37
Ho’Jlj7<’s o} 3 )
. H,C CH, N | N
NN
16 o o on, 89 | .470 2.11
Ho)g(s H M
H,C CH, N | N
N\¢N F
Example 17

2-({4-[((2-Methoxyethyl) {2-[3-(trifluoromethyl)phenyl]pyrimidin-4-yl} amino)methyl]phenyl} -

thio)-2-methylpropanoic acid hydrochloride

CH
0 o7 °
S
HOJY y)
H,C CH, N N
| AN CF,
~N

5

x HCI



compound. LC/ M5 (nmethod 1): R = 2.39 min; M5 (ESIpos): mz = 492 [ M+H|

15 'H NWR (400 MHz, DMSO-d6): S [ppm = 1.35 (s, 6H), 2.30 (s, 3H), 4.88
(br. s, 2HWOA008/0§:84 2H), 6.38 (s*, 2Hp4a-7.19-7.45 (m A4ABWCT/ErR95/065732H),
7.58 (s, 1H), 7.94 (br. s, 1H), 8.03 (br. s, 1H), 8.61 (s, | H), 12.58
(br. s, 1H). The working exanples 13-16 |listed in Table 3 below are

obt ai ned frammger tﬁ@l’:drﬂﬁ)ﬁﬁlﬂﬁbrﬁgix&hgl'étZBJQQO.ZUﬁﬁrﬁ)E | 2d SirtDiRARAIRF 2 280 sBBh of
-anal ogously to the exanpl es described above: 2006/ 032384 - 93 -

PCT/ EP2005/ydweaguchlorids| i digxamg aBilovanighit (The olwanbislisttied off undrr rednged rressuse
[ MtH] + [ ndg dhbeQidik i€ Ve dR thii@dYacu®n 6T 4ivRs 460 mE 3969 BPHHER) (B e HIE
o 1/ NV TOES REN 140 F@?lacﬂm 2.2%1 ﬁoﬁ%gcm? P AP e s
15 0 87 4740mpgmd. HOS | O CH3 (2) H3C CH3 NN 16 0 O CH3 CH3 89 . 470 2. 11
HOS \ / (1)

5 LC/MS (method 1): R, = 2.43 min; MS (ESIpos): m/z = 506 [M+H]".

'"H-NMR (400 MHz, DMSO-de): & [ppm] = 1.34 (s, 6H), 3.25 (s, 3H), 3.69 (m, 2H), 3.84 and 4.07
(2 br. s, 2H), 4.95 and 5.10 (2 br. s, 2H), 6.82 and 7.10 (2 br. s, 1H), 7.31 (d, 2H), 7.42 (d, 2H),
7.79 (br. s, 1H), 7.96 (br. s, 1H), 8.24-8.68 (m, 3H).

Example 18

10 2-({4-[((2-Methoxyethyl) {2-[3-methylphenyl]pyrimidin-4-yl} amino)methyl}phenyl} thio)-2-
methylpropanoic acid hydrochloride

o o CH,
S
HO
H,C CH, N N
x HCI 2
81 mg of the compound from Example 26A (0.19 mmol) are stirred in 5 ml of a 4N solution of
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure

15 and the residue is dried under high. vacuum. This gives 81 mg (86% of theory) of the title

compound.
LC/MS (method 3): R, = 2.04 min; MS (ESIpos): m/z = 452 [M+H]".

'H-NMR (400 MHz, DMSO-d¢): 6 [ppm] = 1.35 (br. s, 6H), 2.38 (br. s, 3H), 3.25 (s, 3H), 3.61 (m,
2H), 3.85 and 4.10 (2 br. s, 2H), 5.00 and 5.14 (2 br. s, 2H), 6.89 and 7.15 (2 br. s, 1H), 7.32 (br._ S,
20 2H), 7.39-7.55 (m, 4H), 7.92 (br. s, 1H), 8.11 (br. s, 1H), 8.34 (s, 1H).



H3C CH3-1 / N N~/N F Exanple 17 2-({4-[((2-Methoxyethyl)
{2-[3-(trifluoronethyl)phenyl]pyrimdin-4-yl } am no)nethyl]phenyl} - 5

t hi 0) - 2- met Wyl Jm06/p03a884c aci d hydrochl ori-ds-O O'I CH3 S HO H&G/EP80NodO7CE3
x HCI N WD 2006/ 032384 -94- PCT/ EP2005/009734 110 ng of the conpound from
Exampl e 25A (0.20 mol ) are stirred in 5 mM of a 4N solution of hydrogen
chloride i nEsinfpi@ne at RT overnight. The solvent is distilled off under
reduced pressure and the residue is dried under high vacuun1 ThIS glves
100 ng (90% of I the title mpound. 5 LC/MS (neth

2.43 nin; n?éf){(‘é@-m&yww{2?%6%°rpmwfwﬂwﬂww}@H’m)mﬁl&ﬂ pmmw- S [ppni
= 1.34 (s, HBéhylpd ﬁ@m@&dh§&%dﬂ&u§9 (m 2H), 3.84 and 4.07 (2 br. s, 2H),

4.95 and 5.10 (2 s, 2H), 6 82 and 7.10 (2 br. s, 1H), 7.31 (d, 2H),
7.42 (d, 2H), 7. 79 (br. s, 7.96 (br. s, 18?4, 8.24-8.68 (m 3H).
Exanpl e 18 10 o7

2-({4-[((2- Met hoxyet hyl ) { [3 rrethyl phenyl ] p y i m di n-4-yl }am no) net hyl ] phen
yl }t hi o) - 2- nethylpropano chlorl (ONO) HO S H3C CH3 N N CH
3 HN |

_ H,C CH, N N :
_ | N ~Cl

x HCI

5 78 mg of the compound from Example 27A (0.19 mmol) are stirred in 5 ml of a 4N solution of _
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the residue is dried under high vacuum. This gives 64 mg (85% of theory) of the title

compound.
LC/MS (method 1): R, = 2.25 min; MS (ESIpos): m/z = 472 [M+H]".

10 'H-NMR (400 MHz, DMSO-d): & [ppm] = 1.35 (s, 6H), 3.25 (s, 3H), 3.59 (br. s, 2H), 3.75 and
4.00 (2 br. s, 2H), 4.78-5.10 (m, 2H), 6.68 and 6.94 (2 br. s, 1H), 7.28 (d, 2H), 7.42 (d, 2H), 7.53
(br. s, 1H), 7.59 (m, 1H), 8.04-8.42 (m, 3H), 12.58 (br. s, 1H).

Example 20

2-[(4-{[(6-{ [4-F1uoro-3-(triﬂuoromethyl)phenyl]amiho }pyrimidin-4-y1)(2-furylmethyl)amino]-
15 methyl}phenyl)thio]-2-methylpropanoic acid

; CH@ e

Triethylamine (40 pl) and 4-fluoro-3-(trifluoromethyl)aniline (36 mg, 0.2 mmol) are added to the
compound from Example 6A (47 mg, 0.1 mmol) in DMF (800 pl). The mixture is heated at 100°C
- for 16 h and the solution is then filtered and evaporated to dryness. Trifluoroacetic acid (200 ul) is



X Cl 81 ng of the compound from Exanple 26A (0.19 mml) are stirred in 5 n
of a 4N solution of hydrogen chloride in dioxane at RT overnight. The

sol vent i s wicsidobhezksaf f under reduced progssure 15 and t hegespideobs 34
dri ed under high vacuum This gives 81 ng (86% of theory) of the title
corrpound LG MS (nethod 3): R = 2.04 min; M5 (ESIpos): mz = 452 [ MtH] +.

" H NVR (400,4¥kE anm%lqme is Sifr8PM room %rﬁéra@@é forSS h. %IQ’IF @acﬁi@d led’ theﬁmxéw a
3.25 (s, 3H), H, 3.85 and 4.10 (2 br. 2H), 5. .14 (2
Cbr. s, 2H), pteﬁa@dwam?y psparative HPLE . This gjyes 273 g (%pf thgory) oz”@hezrcbe compeed7 55
(m 4H), 7.92 (br. s, 1H), 8.11 (br. s, 1H), 8.34 (s, 1H). WD 2006/ 032384
95 PCT/ EFRORR @08634): RxamBlsn, 31\98 Ediidy bUf 2shetraxyet hyl )

{2-[ 3-chl orophenyl ] pyrl mdin-4-yl'} am nog nmet hyl ] phenyl } thio)-2-
methylpropapmc acid drochloride OOCH3 HOS\ / H3CCH3 NC NXx
HCl 5 78 M%@DMSQ aaa)rﬁ EmhpllémsmHQm@@rmtﬂh)) af 6, éHi) roeked, 1), 5

rsﬂol \(?cen'ii 5|4[s\I %?sﬁlwrbdygdftz%nde re Bt:g((;j ‘g?&surg‘?)@ﬁ? f& %og nggtdrl Bd

under hi gh WcldéribrFhil). gi ves 64 ng (85% of theory) of the t|tIe conpound.
LG/ MS (method 1): R = 2.25 nin; Ms (ESIpos): mz = 472 [MrH -. 10 ' H NWR

(400 MHz, %ﬁ‘?g% S[ppnm = 1.35 (s, 6H), 3.25 (s, 3H), 3.59 (br. s, 2H,
3.75 and . r. s, 2H), 4.78-5.10 (m 2H), 6:68 and 6.94 (2 br. s, |

H, 7.28 (d, 2H), 7.42 (d, 2H), 7.53 (br. s, | H, 7.59 (m IH), 8.04-8.42
(m 3H), 122-B8-{{ #6r1(3- @hlomwﬂumﬁiml)emm parifn{din-4-y{}62- ﬁxfylmhﬂbmncdnemm}n

fl uoronet hyﬂh)cghmgj i_&g}hpgrc}pamgécm din-4-yl)(2-furyl net hyl )am no] -

O O \
S =
H
H.C CH N N
NvN .
Triethylamine (40 pl) and 4-fluoro-3-chloroaniline (36 mg, 0.2 mmol) are added to the compound
from Example 6A (47 mg, 0.1 mmol) in DMF (800 ul). The mixture is heated at 100°C for 16 h,

10

and the solution is then filtered and evaporated to dryness. Trifluoroacetic acid (200 pl) i is added,
and the mixture is stirred at room temperature for 5 h. DMF is added and the mixture is purified

15 directly by preparative HPLC. This gives 3.1 mg (5% of theory) of the title compound.
LC/MS (method 4): R, = 2.27 min; MS (ESIpos): m/z = 528 [M+H]".

"H-NMR (400 MHz, DMSO-d): & [ppm] = 1.32 (s, 6H), 4.6 (br. m, 4H), 5.9 (s, 1H), 6.3 (d, 1H),
6.4 (d, 1H), 7.2-7.4 (m, 6H), 7.6 (s, 1H), 7.9 (m, 1H), 8.3 (s, 1H), 9.3 (s, 1 H).



15 et hyl } phenyl )t hi o] - 2- met hyl propanoic acid OO HO S H3C CH3 N N H CF3
\Il 1t I\ N~/N/ F Triethylamne (40 |) and
4-f | uoro- 3- %&yymgmgmﬁmethyl)anlllne (36 ng,. 0.2 mml ) are qQﬂgggypi@@g34
conmpound from Exanple 6A (47 mg, 0.1 mml) in DVF (800 |I). The m xture is
heated at 100C for 16 h and the solution is then filtered and evaporated
to dryness.Eﬂﬁﬁégﬂproacetic acid (200 1) is WO 2006/ 032384 -96-
PCT/ EP2005/ added, and the mixture is stirred at roomtenperature
for 5 h. DMF is added and the m xture is purified directly by Ereparatlve
HPLC. This 4i \‘}é§(2fugflmhl(lli%(‘bmethm@b@rwy)eynntuﬁ@ %Yliarr@noc}mmbzzﬂmmyllt i

nmet hod 4) | pos): mz 562 [M+tH]'. '"H NMR (400 MHz,
E)I\/BOdG) smé[%hylprogan%éamd% dmlé&? 6 (br. in, 4H), 5.9 (s, 1H), 6.3 (d,

1H, 56.4 (d, I H, 7.2 (d ZFD 7.4 (m 3H), 7.60 (d, I H, 7.8 (m |
H, 81 (m 1H, 83 (N1 , 9.4 (s, | 12.6 (br. s, I H. Exanple
21 2-1(4- { [ { 6-[(3- Chloro quorophenyI iyo] pyrimdin-4-yl }
(2-furyl met hyl ) am no h .v-- | )t hj met hyl propanoic acid 0 0 HO
SHCCHI NNHC I 1 F Triethylamne (40 I) and
4-f'1 uor o- 3- chl or oani | |n5§§363 N\fggkéFQGQW:i:iii conpound
|
Nao N
x HCI ~ CH,

5 50 mg of the compound from Example 28A (0.1 mmol) are stirred in 5 ml of a 4N solution of
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the residue is dried under high vacuum. This gives 48 mg (88% of theory) of the title

compound.
LC/MS (method 3): R, = 2.84 min; MS (ESIpos): m/z = 490 [M+H]".

10 'H-NMR (400 MHz, DMSO-d): § [ppm] = 1.36 (s, 6H), 2.31 (s, 3H), 4.80 (br. s, 4H), 6.14 (br. s,
1H), 6.31 (d, 1H), 6.38 (dd, 1H), 6.97 (d, 2H), 7.13-7.22 (m, 4H), 7.38 (d, 2H), 7.58 (dd, 1H), 8.23
(s, 1H). '

Example 23

2-{[4-({(2-Furylmethyl)[6-phenoxypyrimidin-4-yl]amino} methyl)phenyl]thio} -2-methylpropanoic
15  acid hydrochloride

O
\T/’\IE/ \I:::j
x HCI X~

30 mg of the compound from Example 29A (0.1 mmol) are stirred in 5 ml of a 4N solution of
hydrogen chloride in dioxane at RT overnight. The solvent is distilled off under reduced pressure
and the residue is dried under high vacuum. This gives 35 mg of the title compound in a purity of

20 80% (85% of theory).



from Exanpl e 6A (47 ny, 0.1 mml) in DVF (800 |). The mixture is heated at
100C for 16 h, and the solution is then filtered and evaporated to .
dryness. Trwid200603z38ti ¢ acid (200 |) isogdded, and the mpgdrER00S/084734 " ed
at roomtenperature for 5 h. DMF is added and the m xture is purified 15
directly by preparative HPLC. This gives 3.1 ng (5% of theory) of the title
compound.  AOME{RLBRG, 41173 Bin (Bl fﬁl/zh/&ﬂ)iﬂ}ﬁips) Mz = 528 [MH +.
"H NVR (400 MHz, DWBC)dG) [ppn] = (s 4.6 (br. in, 4H), 599(
(s, 1H, 6. m
1H, 8.3 (élNMWBR g, PNScheN)S (i zo@é/@ﬁéeﬂéi %0 (hvcnr/‘t(iﬁzé@s/(mwyi),

Exanpl e 22 @231 {4 4y, (s{sé%dd:lt'ﬁ)”ﬂ%t(@dﬁ) 7. 14§28(th§1) 7.35-7.4 ﬁm’t4ﬁl|)’o7'318 (d,1H), 8.24

[ 6- (4- met hyl phenoxy) pyri ni di'n-4-yl]am no pheny
met hyl pr opa®olifd- aci d hydrochlorlde OO HOS---,KH3CCHs | N/ O\\I 1 |
\' NNxHA I ~. / CH3 5 50 ng of the conpound from Exanpl e 28A (0.1

mol ) arge sgihifdr4n 5 mM of a 4N solution of hydrogen chloride in dioxane
at RT over#?gﬁ#ﬁ_f%e solvent is distilled off under reduced pressure and

the residue is dried under high vacuum This gives 48 ng (88% of theory) of
the title <%BApHMHChoRPMEYDPEInkE-43)1(PrRp-2=ynd -Bmixolmethg} fhesi o g)2-mathy!- =
490 [ M+H] +. (400 MHz, DMSO-d6): 6 [ppn] = 1.36 (s, 6H), 2.31 (s,
3H), 4.80 (pr&&ngﬁaﬂﬂ%'? 6.14 (br. s, 1H), 6.31 (d, 1H), 6.38 (dd. 1H . 6.97
(d, 2H), 7.13-7.22 (m 4H), 7.38 (d, 2H), 7.58 (dd, 1H), 8.23 (s, 1H).
Example 23 2- { [4-({(2-Furyl nmethyl) [6-phenoxy Vrlnldln 4-yl]am no }

met hyl ) phenyl Jthio } -2-nethyl propanoic 15 aci |hydroch|or|de

H,C CH3/©/\ N
HO -

o) k\I Cl

N

62 mg of the compound from Example 32A (0.12 mmol) are initially charged in 3 ml of
10  dichloromethane, and 3 ml of trifluoroacetic acid are-then added with ice cooling. After one hour
of stirring, the solvent is distilled off under redﬁced pressure and- the residue is taken up in
saturated sodium bicarbonate solution and extracted twice with dichloromethane. The organic
phases are combined and dried with sodium sulphate, the solvent is removed under reduced
pressure and the residue is dried under high vacuum. This gives 50 mg (91% of theory) of the title

15  compound.
LC/MS (method 2): R, = 2.67 min; MS (ESIpos): m/z = 452 [M+H]".

"H-NMR (400 MHz, DMSO-dg):  [ppm] = 1.35 (s, 6H), 3.22 (t, 1H), 4.49 (d, 2H), 4.97 (s, 2H),
7.27-1.37 (m, 3H), 7.42 (d, 2H), 7.50-7.60 (m, 2H), 8.07 (d, 1H), 8.17 (s, 1H), 8.67 (s, 1H), 12.59
(br. s, 1H). |

20 Example 25

2-Methyl-2-({4-[((1,3 -thiazol-Z-ylmethyI) {6-[3~(trifluoromethyl)phenyllpyrimidin-4-y}} amino)-
methyl]phenyl}thio)propanoic acid



OO S\ HOHIICCH3I NO \ I Il x HO N,/N 30 ng of the conmpound from
Exanpl e 29A (0.1 nmmol ) are stirred in 5 mM of a 4N solution of hydrogen
chl ori de i nwoizgen®3at RT overni ght. Theggol vent is distil lped/eddoosiocesa
reduced pressure and the residue is dried under high vacuum This gives 35
ng of the title conpound in a purity of 20 80% (85% of theory). WO

2006/ 032384 98 PCT/ EP2085/ 009734 LC M5 ( d 3): RR =2.73 mn; M
(ESlpos): mz = 476 [ M-H] " H- NWVR (400 M—Iz%OdG) S[ppm = 1.36 (s,
6H) , 465490(br in 8 LK in 1H), 6.38 (dd,
1H), 7.10 (d, 2H), 7.10R7.2 7.58 (d, 1H), 8.24
(s, 1H). 5 Exanple 24 2- ﬂ-(se @H Chl ophenyl) din-4-yl]
(prop-2-yn-1-yl)am no] met hyl } phexyT) Dt 0] >
HBCH3/ I NHOS\ N~ C O N 62 ng of the |co bund fromExarrpIe 32A
(0.12 mmol) are initially charged in 3 ni ofola’/Q:'hchl oronet hane, and 3 m
of trifluoroacetic acid are then added with ice cooling. After one hour of
stirring, the solvent is distilled off under reduced pressure and the

resi due is WBakenolifhei compeatdiframebxaspi GTA (D256 tnowht e Suitizilyl cargeddineXint a€t ed

twice with ad ch ol}ngt aqlgt Q adn?ml o?ef}‘o gsagcid%d. The mixture is stirred at RT for 1 h and then

concentrated using a rotary evaporator. The residue is taken up in ethyl acetate and washed first
5  with 20% strength sodium acetate solution and then with saturated sodium chloride solution. The
mixture is then dried with sodium sulphate, and the solvent is removed under reduced pressure.

This gives 101.4 mg of the title compound (86% of theory).
LC/MS (method 1): R, = 2.59 min; MS (ESIpos): m/z = 545 [M+H]".

'"H-NMR (400 MHz, DMSO-de): & [ppm] = 1.35 (s, 6H), 5.04 (s, 2H), 5.21 (s, 2H), 7.31 (d, 2H),
10 7.42 (4, 2H), 7.52 (br. s, 1H), 7.65 (d, 1H), 7.71-7.79 (m, 2H), 7.87 (d, 1H), 8.38 (d, 1H), 8.41 (s,
1H), 8.73 (s, 1H).

Example 26

2-Methyl-2-[(4-{[[(1-methyl-1 H-imidazol-2-yl)methy1](6-{ [4-(triﬂuoromethyl)phenyl]amino} -
pyrimidin-4-yl)amino]methyl} phenyl)thio]propanoic acid

(O

H.C CH

jea el

50 mg of the compound from Example 40A (0.082 mmol) are initially charged in 2 ml of

15

dichloromethane, and 1 ml of TFA is added. Th.e mixture is stirred at RT for 1 h and then
concentrated using a rotary evaporator. The residue is taken up in ethyl acetate and washed first
with 20% strength sodium acetate solution and then with saturated sodium éhloride solution. The
20  mixture is then dried with sodium sulphate, and the solvent is removed under reduced pressure.

This gives 40 mg of the title compound (88% of theory).



phases are conbi ned and dried with sodi um sul phate, the solvent is renoved -
under reduced pressure and the residue is dried under high vacuum This

gi ves 50 nmogw(Pobtoefsgtheory) of the titleypl5 conpound. LC/PE/EPmioboGo72):
Rt = 2.67 nin; M5 (ESIpos): mz = 452 [ MtH +. ' H NMR (400 MHz, DMBO-d6): S

[ppni = 1.35 (s, 6H), 3.22 (t, 1H), 4.49 (d, 2H), 4.97 (s, 2H), 7.27-7.37
(m 3H), 7E@/Msﬂ(,meaidh,l)?z5@7%@91\(1@{@@9:&&351&44@, 8.17 (s, 1H), 8.67
(s, 1H), 12.59 (br s, 1 H Exanpl e

2- Met hyl - ((1, 3-thi azol - 2-yl net hy !42

6-[3-(tri fI @H?M&m@ﬁﬁq Pyr ¢ birenl m-1447y(k, Baddhs) 3H), 4.77 (s, 2H), 4.93 (s, 2H),

nmet yI]phen Hi@) R 2006 P 0

NHo S S el Uik PR A R e o ahd T S e ATACh b6
mmol ) are |H1T)t9él(sy11é)harged in 2 rri of dichloronethane, and 1 nl of TFA is
added. The mi xture is stirred at RT for 1 h and then concentrated using a

rotary evapgyf The residue is taken up in ethyl acetate and washed
first 5 V\nfﬁ—a%géﬁrength sodi um acetate solution and then with saturated

sodi um chl oride solution. The mxture is then dried with sodi um sul phat e,
and the sol ZBft{{ZMatarpd) (Grmidetrifliethmetypheasamioo ) pyrihide-gi Nawndotthgling of

the titl LC/MS (method 1): R = 2.59 VS
(Egl p:)s)? Cn‘?}{zg];g_img]si ?’MFW;OPE&F%& (400 MHz (,rlevgo d%) 6 [ppni :ml.ns5 (s,
6H), 5.04 (s, 521(s' 7.31 (d, 2H), 10 7.42 (d, 2H), 7.52 (br.
s, 1H), 765(d | 71779(m 2H) , 7&1€l-t3 II—'|),838(d | H),

8.41 (s, 1H), 8.73 (s . Exanpl e 26 2- Mgt hyl - 2 [(4- {
[[(1-nethyl-1Himdazol ; -yI th (6- { V4-(trifluoronethyl)phenyl]
amno) - pyrinmdin-4Hd)a phe yl)thio] ﬁropanoic aci d

H,C CH \@/

68 mg of the compound from Example 41A (0.118 mmol) are initially charged in 3 ml of
10 dichloromethane, and 3 ml of TFA are added. The mixture is stirred at RT for 1 h and then
concentrated using a rotary evaporator. The residue is taken up in saturated sodium bicarbonate
solution and then extracted twice with ethyl acetate. The combined organic phases are dried with
sodium.sulphate, and the solyént is removed under reduced pressure. This gives 50 mg of the title

compound (81% of theory).
15 LC/MS (method 1): R, = 2.30 min; MS (ESIpos): m/z = 521 [M+H]".

'H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.36 (s, 6H), 3.23 (s, 3H), 3.50 (¢, 2H), 3.66 (br. s, 2H),
4.79 (s, 2H), 5.88 (s, 1H), 7.17-7.26 (m, 3H), 7.41 (d, 2H), 7.47 (d, 1H), 7.75 (d, 1H), 8.13 (s, 1H),
8.26 (s, 1H), 9.41 (s, 1H), 12.59 (br. s, 1H). |



OH3QA HONHCCHI NH \ Il I 15 N )aCF3 50 ng of the conpound from
Exanpl e 40A (0.082 mmol) are initially charged in 2 m of dichl oronethane,
and 1 m ofwdPAoé/e3rgded. The mixture isj@tirred at RT for pcte@odsbiens
concentrated using a rotary evaporator. The residue is taken up in ethyl
acetate and washed first wth 20% strength sodi um acetate sol uti on and
then with gggﬁm@%ﬁﬂ sodi um chl oride solution. The 20 m xture is then dried
wi t h sodi um sul phate, and the solvent is renoved under reduced pressure.
This gives 40 of the title conpound (88% of theory). WD 2006/ 032384 -
100 - PCT/ ép%ggﬁdw?@&omﬂepmlmwwbw Ipyyimign- 4ﬂ1}12'WFtWY?¢hYNSn@EBP%I®§}) n z

357 [M"'H]p‘henylft'ﬁlé\]ﬁﬁn@lﬂg)lg roMliic 4XM50-d6): S [ppn] = 1.37 (s, 6H), 3.65 (s,
SFD 4.77 (s, 2H), 5.98 (s, I H, 6.95 (s*, I H, 7.07-7.30
(m BFD 7.41 (d, 2H), 7. 57 (d, 2H, 7.76 (d ZFD 8.31 (s, | H), 9.52 (s,
1 H. 5 Exanple 27 2-[4-1[(2 - Met hoxyet hy) (b { F
[3-(trifluoronethyl)ph nyl]anlno) pyrlnldln 4-yl)am _
phenyl )t hi o] - 2- et hyl ap®ic asjd O Q HO S ) : \' Il I N
68 ny of the conpo Ex 41A 0.118 ) alNe inrtially charged

in 3 mM of 10 dlchlonpuetoap g 3 of TFA @ e agdded. The m xture is
stirred at RT for 1 h and thén Sefces raer/ﬁstﬁg otary evaporator. The
residue is taken up in saturated sodi um bilkcarbonate sol ution and then
extracted twce with ethyl acetate. The c ﬁbyﬁ@d organi c phases are dried
W th '

5 84 mg of the compound from Example 51A (0.141 mmol) are initially charged in 2ml of
dichloromethane, and 1 ml of TFA is added. The mixture is stirred at RT for 1 h and then
concentrated using a rotary evaporator. The residue is taken up in ethyl acetate and washed first
with 20% strength sodium acetate solution and then with saturated sodium chloride solution. The
mixture is then dried with sodium sulphate, and the solvent is removed under reduced pressure.

10  This gives 70 mg of the title compound (90% of theory).
LC/MS (method 3): R, = 2.20 min; MS (ESIpos): m/z = 540 [M+H]".

"H-NMR (400 MHz, DMSO-d,): & [ppm] = 1.34 (s, 6H), 3.09 (m, 4H), 3.22 (s, 3H), 3.49 (t, 2H),
3.56-3.72 (m, 6H), 4.81 (s, 2H), 5.80 (s, 1H), 6.94-7.11 (m, 4H), 7.19 (d, 2H), 7.39 (d, 2H), 8.09 (s,
1H).

15 Example 29

2-({4-[((2-Methoxyethyl) {6-[(trans-4-methylcyclohexyl)oxy]pyrimidin-4-yl} amino)methyl]-
phenyl}thio)-2-methylpropanoic acid

. CH@J
O,

150 mg of the compound from Example 9A (0.332 mmol) and 45.5 mg of trans-4-methylcyclo-
20 hexanol (0.398 mmol) are dissolved in 2 ml of DMSO. 74.5 mg of potassium tert-butoxide



sodi um sul phate, and the solvent is renoved under reduced pressure. This
gives 50 ng of the title conpound (81 % of theory). 15 LCMS (nethod 1):
Rt = 2.30 nmwvo,20bB0§BSkpos): mz = 521 [ Midd+. ' H NVR (400 MdzyeiB5heass S
[ppmM = 1.36 (s, 6H), 3.23 (s, 3H), 3.50 (t, 2H), 3.66 (br. s, 2H), 4.79
s, 2H), 5.88 (s, 1H), 7.17-7.26 (m 3H), 7.41 (d, 2H), 7.47 (d, 1H), 7.75
1H), 8. @%64 §1mo He therBaddB. ([Re redctidh migufbls 4t§ped ltlt'bove%r%ﬂ% tﬁen(rg(ltraléed Fieh) -
2006/ 032384 - 1 - PCT/ EP2005/ 009734 Exanple -1 (4-
[4 (4-Fl %hwbﬁéxmﬂ%stdp@dapzrrnctqdw $epyith mihgl zwemeylrhe} combmed organw phases are

- met hoxye&rf&f'vﬁﬁx@o@%ﬁﬁﬁ{éﬁﬁ e} and tﬂ)@ gcnyén) Eshr'ef?ll)ve% IHBFI %hl&%&’ ﬁ%l %X
F S ~ e corrp rom
51A (0. 141 Hmﬁpf) bralp@piirntil\tq Iéli’IL@/ (mmllegzédsel apezmnmlebvraterdmhm %dmtmam@,gramht 1
m of TFA d X IS stirre
concent rat e us%?g% 3 dé?FmIE govtge ) S%ondm%qe'?%’utg—reatﬁre |912 ‘?%132‘2 ﬁggﬁoﬁ)eﬁ‘m
acet at e andfweshedompsumt (20% bﬂ’théb@%aﬁem(ﬂmgd.h sodi um acetate sol ution and
then with saturated sodium chloride solution. The nmixture is then dried

w th sodiu ] sol r eno er reduced pressure.
10 This gi Cﬂé/HL;g Eh%d???heEBgfnlm %@uﬁ%ﬂ“’?@f)gfw gory). LC/ IVE ( met hod
3): R =2.20 mn; M (ESIpos): n12 540 [M+tH] +. '"H- NMR (400 MHz,

DVBO- d6) :  SHEHIR] (460 MEBADIISO-GHP, [p@1090. §Td, ) 1. 08«21221(1)5;1 28438 (3, #9), (B85 (sZH)

3 56 3 :7%3 Eé(rjﬁ) gE% d, gHgéggg ﬁ'{)‘? ,302? (ﬁgH&a%PgHégj’ %6 Cr4: %I(D( 3 7[§/é{;ph&x?§gt ‘Wf )

{6 [(t I BNS - (A, MEY, B0 ¢y, mhgwyllg)(@w{])pwg(mm)ns 4t | 1. am no) net hyl ] - phenyl }
t hi o) 2- met hyl propanoi ¢ acid O O,

é

Example 30

2-{[4-({[6-(Cyclohexyloxy)pyrimidin-4-yI] [(3,5-dimethylisoxazol-4-yl)methyl]amino } methyl)-
phenyl]thio}-2-methylpropanoic acid

: CH@?@

\/

15  Analogously to the preparation of Example 25, 63.0 mg of the compound from Example 45A
(0.111 mmol) give 56 mg of the title compound (99% of theory).

LC/MS (method 1): R, = 2.67 min; MS (ESIpos): m/z= 511 [M+H]".

"H-NMR (400 MHz, DMSO-dg):  [ppm] = 1.15-1.44 (m, 5H), 1.35 (s, 6H), 1.52 (m, 1H), 1.69 (m,
2H), 1.88 (m, 2H), 2.06 (s, 3H), 2.19 (s, 3H), 4.60 (s, 2H), 4.68 (s, 2H), 4.93 (m, 1H), 5.93 (s, 1H),
20 7.12(d, 2H), 7.38 (d, 2H), 8.29 (s, 1H).



HOSHC CH3 N\ | Il N -z~Z/NCH3 150 ng of the conpound from Exanple 9A
(0.332 nmmol ) and 45.5 ng of trans-4-nethylcyclo- 20 hexanol (0.398 nmol)
are di ssol vgd Jd006/831884 of DMSO. 74.5 ng ofp3pot assi um tert - bylcarEEhod6ho734
2006/ 032384 - 102 - PCT/ EP2005/009734 (0.664 mmol ) are then added. The
reaction mxture is stirred at RT overnight, then neutralized with IN

hydr ochl or i €, .36 nd extracted twce with ethyl acetate. The conbi ned
organic pha%%a dried with sodi um sul phate and the solvent is renoved

under reduced pressure. The residue is purified by preparative HPLC
(nobi | e phaks@4-(&Gdiems triYistaeyexciahexybony loyrimidingt-yh [€ @eﬁhml Lythéatplet 5 20: 80 -

95:5). In ester (19.2 ng, 11% of
t heory), ;q'ﬁdeﬁﬂyﬂf tﬁ}erhc%!{?ytlﬁg&%g&&glﬁ}ag?%%l%&%&%eory) are isolated. LC/ M5
(et hod 3): Rt = 2.96 mn; M5 (ESIpos): nlz 474[|\/H—I] "H NVR (400 MHz,
DVMSO-d6): S [ppm = 0.87 (d, 3H), 1.08 (dq, 2@ 3 1.25-1. 38 (m 3H, 1.35
(s, ©6H, 1.69 (d, 2H) ,~1.98 (d, 2H), 3.2 j}ém—b 3.47 (t, 2H), 3.66 (br.
S, 2H), 4.78 (br. s, 2 4.83 10 (m S80 (br. s, 1H), 7.18 (d,
2H), 7.39 (d, 2H), 8. Q

2- {[4 ({[6 (Q/clohely@l OXYXPYyT
[ (3, 5-di nethyli soxazoIH@
phenyl]thlo} 2- nethylpropan0|c

Y~Y |
\%N O/CHa

CHCH3 3 s NO

5 233 mg of potassium fers-butoxide (2.08 mmol) are added to 270 mg of trans-4-methoxycyclo-
hexanol (2.08 mmol; obtained from the cis/trans mixture via the monophthalate: D.S. Noyce, G.L.
Woo, B.R. Thomas, J. Org. Chem. 25 (1960), 260-262), and the mixture is stirred at RT for
15 min. 700 mg of the compound from Example 47A (1.39 mmol) are then added, and the reaction
mixture is then stirred at RT overnight. The mixture is taken up in water, neutralized with IN

10  hydrochloric acid and extracted twice with ethyl acetate. The combined organic phases are dried
with sodium sulphate, and the solvent is removed using a rotary evaporator. Without further work-
up, the residue is directly taken up in 10 ml of dichloromethane, and 5 ml _of TFA are added. After
2 h of stirring at RT, the reaction mixture is concentrated and the residue is taken up in ethyl
acetate. The mixture is washed with 20% strength sodium acetate solution and with concentrated

15 sodium chloride solution. The solvent is removed under reduced pressure and the residue is
purified by preparative HPLC (mobile phase: acet_onitrile/water with 0.1% formic acid, gradient
20:80 — 95:5). In addition to the corresponding tert-butyl ester, 160 mg (22% of theory) of the

title compound are obtained. -
LC/MS (method 3): R, = 2.53 min; MS (ESIpos): m/z = 543 [M+H]".

20 'H-NMR (400 MHz, DMSO-de): & [ppm] = 1.22-1.46 (m, 4H), 1.36 (s, 6H), 1.94 (m, 4H), 2.61 (s,
3H), 3.18 (m, 1H), 3.22 (s, 3H), 4.72 (br. s, 2H), 4.79-5.01 (m, 3H), 5.91 (br. s, 1H), 7.18-7.24 (m,
3H), 7.39 (d, 2H), 8.24 (s, 1H), 12.60 (br. s, 1H).



N,/ N 15 Anal ogously to the preparation of Exanple 25, 63.0 ng of the
conmpound from Exanple 45A (0.111 nmol) give 56 ng of the title conpound
(99% of thewydoosh&Igh (method 1): R =_20467 mn; M (ESI pa)T/EPI00s5809754
[MtH ' H- NMR (400 MHz, DMSO-d6): 6 [ppm = 1.15-1.44 (m 5H), 1.35 (s, 6H)
1.52 (m 1H), 1.69 (m 2H), 1.88 (m 2H), 2.06 (s, 3H), 2.19 (s, 3H), 4.60
(s, 2H), 4.68x e3gkﬂ, 4.93 (m 1H), 5.93 (s, 1H), 20 7.12 (d, 2H), 7.38

- (d, 2H), 8. H) WO 2006/ 032384 - 103 - PCT/ EP2005/ 009734 Exanple 31
2- { [4-({ i % S- 4- Met hox cyclohe I oxy]l pyrimdin-4-yl }
[ (2- net hyl - {@ =( WF(QZ‘SPhCAYIOW)BmlﬁW ])é imethyl-1,3-thiazol-5-yl)methylJamino} methyl)-

n”et hyI )phe eh pm@}-z%-feﬂfylaae,gag&@mon c acid CH3 ON~4S HOSH3 CCH3 N
\ of potassiumtert-butoxide (2.08 mmol) are added
to 270 ng of trans 4 nethoxycyclo- hexanol (2.08 mml; obtained fromthe
cis/traps mxture via the nnnophthalate:lﬂa 3 ce, G.L. Wo, B.R

Thomas, J. Og. Chem 25 (§960), mxture is stirred at RT
for 15 min. 700 ng of thelco H1.39 mml) are then
added, and the reacti o”MO™m X tTred at RT overnight. The

m xture is taken up in wage i th 1N 10 hydrochlorlc acid and
extracted twice with ethyl 3acetate phkases are dried
wi t h sodi um sul phate, and the solvent is renoyed u |ng ary evaporator.
W thout further work- up, the residue is dlremtg¥ﬂtake n 10 m of

di chl oronet hane, and 5 nl of TFA are added. Aftér 2 h of stirring at RT,
the reaction mxture is concentrated and the residue is taken up in ethyl
acet at e.5 Thendldestidly & e Wesahedn W tHkamP¥0 St ue 0 elchorSAdiclRpAGE RIS EXhME 5OR
and with concentrated 15 sodjum chloride solution. The solvent is renoved
under reduc@d!pPEwdE e 34me afitke ttlsspaprund §74% of theory).

LC/MS (method 2): Ry = 2.85 min; MS (ESIpos): m/z = 527 [M+H]".

'"H-NMR (400 MHz, DMSO-dg): & [ppm] = 1.19-1.43 (m, 5H), 1.35 (s, 6H), 1.52 (m, 1H), 1.68 (m,
2H), 1.87 (m, 2H), 2.21 (s, 3H), 4.68 (br. s, 2H), 4.84 (br. s, 2H), 4.92 (m, 1H), 5.85 (s, 1H), 7.18
10 (d, 2H), 7.39 (d, 2H), 8.30 (s, 1H), 12.59 (br. s, 1H).

Example 33

2-Methyl-2-({4-[([(2-methyl-1,3-thiazol-4-yl)methyl] {6-[3~(trifluoromethyl)phenoxy]pyrimidin-4-
yl}amino)methyl]phenyl}thio)propanoic acid

0]
)‘S(S H\/S
HO
H,C CH@/NWO CF,
|
N\¢N

15 Analogously to the preparation of Example 25, 400 mg of the compound from Example 52A
(0.634 mmol) givé 277 mg of the title compound (76% of theory).

LC/MS (method 3): R,=2.89 min; MS (ESIpos): m/z = 575 [M+H]".



purified by preparative HPLC (nobil e phase: acetonitrile/water with 0.1%
formc acid, gradient 20:80 --* 95:5). In addition to the correspondi ng

tert-butyl wetm06/01884ny (22% of theory)1@f- the title conraunErxns009734
obtai_ned._LC/I\/S(rrethod 3): R =2.53 mn; M5 (ESIpos): mz = 543 [ MtH] -
20 ' H- NVR (400 MHz, DVBO-d6): 6 [ppni = 1.22-1.46 (m 4H), 1.36 (s, 6H),

1. 94 4 . ) s r
1.94. gm01 H){N}?AR6(110(§§1H (ﬁlvi)so 513)36 rH] ilb%( §H)7-%6(2~°( 3%&4744(1317% i}?rw&(bzé")

(m
(s, 1H), }906(3Hﬁ.<br 5, IHM }1.e% 2008 024384 ?-H);mas o, e EOBIY 057342 (o

Exanpl e 32 ﬁ{ 24 de I@exyl oxy)pyrimdin-4-yl] [(2,4-dinmethyl- 1,
3 -thiazol - ) %/I )§eﬁ|)’ a@lgo met hyl ) - phenyl ]t hi o}-2- et hyl propanoi c

acid H3C N S/ CH3 HO S H3C CH3 O NN 5 Analogously to the preparation
of Exanpl e ERmpe3d) ng of the conpound from Exanple 50A (0.111 nmol) give
34 ng of the title conpound (74% of theory). LC M (nmethod 2): Rt = 2.85

T 29 ?-/543E(% P{QE{_{{G %ﬂneﬁyﬁ%ai%@l)melﬂ}h‘%ﬁi&&%o%thg%@é%m?‘d&% m 2H),

2.21 (s, 3Hmindme@yl(phenylgthioppimethylr@apatigie acig, 2H), 4.92 (m 1H), 5.85 (s, |
H, 7.18 10 (d, 2H), 7.39 (d, 2H), 8.30 (s, 1H), 12.59 (br. s, 1H).
Exanpl e 33 2-Met hyl - 2- ({4-[ ([ (2- met hyl - q_,gthlazol 4-yl) met hyl ]

{6-[3-(trifluoronethyl)phenoxy]pyrim di n4>
yl } am no) net hyl ] phenyl }tCDn 0) pr opanoi ¢ aci d OO NS/ \

H,C CH\@\/ CF3

\/

Analogously to the preparation of Example 25, 80 mg of the compound from Example 53A
(0.127 mmol) give 59 mg of the title compound (77% of theory).

10 LC/MS (method 1): R, = 2.64 min; MS (ESIpos): m/z =573 [M+H]".

'H-NMR (400 MHz, DMSO-de): 8 [ppm] = 1.36 (s, 6H), 2.09 (s, 3H), 2.21 (s, 3H), 4.65 (s, 2H),
4.76 (s, 2H), 6.23 (s, 1H), 7.16 (d, 2H), 7.40 (d, 2H), 7.45 (d, 1H), 7.54 (s, 1H), 7.57-7.68 (m, 2H),
8.29 (s, 1H), 12.61 (br. s, 1H).

Example 35

15 2-{[4-({(2-Methoxyethyl)[6-(4-methylphenoxy)pyrimidin-4-ylJamino} methyl)phenyl]thio}-2-

methylpropanoic acid

CH
0 o
S _
HO)S( H
HC CHy NWO\C
N 2N

Analogously to the preparation of Example 25, 950 mg of the compound from Example 54A

3

- (1.81 mmol) give 590 mg of the title compound (70% of theory).



HO --IX H3C CH3 | NOGCF3 \ Il I I \' NN 15 Anal ogously to the preparation
of Exanple 25, 400 ng of the conpound from Exanple 52A (0.634 mmvol) give
277 nmg of twWe a00ébE3genpound (76% of theoggy). LC M5 (net hodpRYEPIRYs/B02389
mn; M5 (ESIpos): mz = 575 [ MrH +. WD 2006/ 032384 - 105 -

PCT/ EP2005/ 009734 'H NVR (400 MHz, DMSO-d6): 6 [ppml = 1.36 (s, 6H), 2.62
(s, 3H), 4.1FIMAmetsd 3RH) = 266%M(E5$pos)3bi) 4<’§£¢[§3«{?+}(br s, I H, 7.21-7.28

- (m 3H), 7.40 (d, 2H), 745( IH) ( H)757762(m 2H)
523' (2?4([8([|( 3HEN K 60 W%ﬁ@g gppyxan;tlm(f 6H) %30 (s, 3H), 3.21 (s, 3H), 3.49 (t, 2H),

{6-[3-(tri je.m(ﬁpr;ej b yphenoxy] By ieA dijfty, 49614, 21 18 (% 4H), 740 (4, 2H), &1
am no) et hyl en m%lhl o?#Z mejt hyl ';()ropanz)l C 6(10| ; 7 ( 8’) ) )H% ?—i(C CH
CH3 3 3 I\l\\1 )412I60C®ICF’31H94 /N Anal ogously to the preparatl on of Exarrpl e 25,

80 ng of the conpound from Exanple 53A . (0.127 nmmol) give 59 ng of the

title com q,[ﬁgi(,%of theory). 10 LC/Ms (nmethod 1): Rt = 2.64 mn; M
(ESI pos): Z I\/H—I]-. 'H-NI\/R(400 MHz, DMSO-d6): 6 [ppml = 1.36 (s,

6H), 2.09 (s % 3H), 4.65 (s, 2H), 476(s, 2H), 6.23 (s, 1H),
7.16 (d, 2|-?y({4i( eelwxyezhaol)% 3-4siflgqgomerhyliphenytiayrinsiding-y }anfin@methyBghepyl - 2H) |
8.29 (s, | tﬁﬂ)) Z%t@ﬂpr&;}aﬁmc fid 1 H . Exanple 35

CH
0 o 3
3 _
= 70O
H.C CH N
: : | X CF
N\¢N

7.12 g of the compound from Example 12A (12.677 mmol) are taken up in 30ml of

10  dichloromethane and cooled in an ice bath, and 30 ml of TFA are added. The reaction mixture is
stirred at RT for 1 h. The highly volatile components are then rernove.d using a rotary evaporator.
Saturated sodium bicarbonate. solution is added to the residue, and the mixture is extracted twice

with ethyl acetate. The combined organic phases are washed successively with water, 20% strength
sodium acetate solution and concentrated sodium chloride solution and then dried over sodium

15 sulphate. The solvent is distilled off under reduced pressure and the residue is dried under high
. vacuum. This gives 5.80 g (91% of theory) of the title compound in a purity of 97% (LC/MS). By
recrystallization frofn ethanol (at a concentration of about 30 mg/ml), the product can be purified

to a purity of > 99%. Here, 4.10 g of the title compound are recovered (47% of theory).
LC/MS (method 3): R, = 2.64 min; MS (ESIpos): m/z = 506 [M+H]

20 'H-NMR (300 MHz, DMSO-dg): & [ppm] = 1.35 (s, 6H), 3.23 (s, 3H), 3.55 (t, 2H), 3.82 (br. s*,
2H), 4.97 (s, 2H), 7.15-7.47 (br. s, 1H), 7.25 (d, 2H), 7.41 (d, 2H), 7.73 (t, 1H), 7.85 (d, 1H), 8.41
(br. s, 2H), 8.62 (s, 1H), 12.58 (br. s, 1H).



15 2-{[4- ({(2- Met hoxyet hyl ) [ 6- (4- net hyl phenoxy) pyri m di n-4-yl ]am no
} et hyl ) phenyl ]t hi 0o}-2- nethyl propanoic acid OOCH3 HOS |'- K H3C CH3
N y~y O 1::wOH3odbidgAnal ogously to the.pyeparati on of Exarp@TeEER250s5/0B0347
of the conpound from Exanpl e 54A (1.81 mmol) give 590 ng of the title
conpound (70% of theory). WD 2006/ 032384 - 106 - PCT/ EP2005/009734 LC/ M5
(method 3) :gx@mpRe 3 66 mn; M5 (ESIpos): mlz = 468 [MrH] -. ' H NVR (400 MHz,
DVSO-d6): S [ppm = 1 36 (s 6H) 2. 30 (s 3H) 3.21 (s 3H) 3. 49 (t, 2H,
3.69 (br. s, F% 7. 18
(d*, 4H), 7 %r%@ 5- @m)ethy!;SOmZOE §-y1>m|°thpcbl{6 [fz(trébw(omcth phemylﬂﬂ)ymsdlyéaf
2- ({4- [((Lﬁ@ﬁm}s&@t}w&h ﬁl@th%lgroﬁﬁr{o'ic:fdcworone'[ hyl).phenyl ] pyri m di n- 4- yl } |
am no) net hyl | phenyl '} - -2-met hyl propanoic acid O O-CH3 HOL./.~~'S -
H3C CH3 N CF3 N~/N 7.12 g of the conmpound from Exanple 12A (12.677 mml)
are taken up in 30 ml of 10 dichloronethalyq ang cooled in an ice "bat h, and.
30 m of TFA are added. ThHe reaction mxture FS\stirred at RT for 1 h. The-
hi ghly vol atil e conponent I are then renmoved sl a rotary evaporator.

j oth si due, and the

Sat ur at ed sodi um bi car borat e _s®| ut is
mxture is extracted tid ce
H.C CH

5  Analogously to the preparation of Example 25, 44 mg of the compound from Example 55A
(0.072 mmol) give 33 mg of the title compound (77% of theory).

LC/MS (method 1): R, = 2.58 min; MS (ESIpos): m/z = 557 [M+H]".

'H-NMR (400 MHz, DMSO-d): & [ppm] = 1.34 (s, 6H), 2.08 (s, 3H), 2.23 (s, 3H), 4.74 (s, 2H),
4.88 (s, 2H), 7.18 (d, 2H), 7.40 (d, 2H), 7.48 (s, 1H), 7.74 (¢, 1H), 7.87 (d, 1H), 8.35-8.46 (m, 2H),
10 8.72 (s, 1H), 12.58 (br. s, 1 H).

Example 38

2-({4-[((2-Fluoroethyl) {6-[3-(trifluoromethyl)phenyl]pyrimidin-4-yl } amino)methyl]phenyl } thio)-

2-methylpropanoic acid

(@] : F
S
Ho& \©\/H
H.C CH
’ . N I\ CF
N\%N

15 = Analogously to the preparation of Example 25, 87 mg of the compound from Example 57A
(0.158 mmol) give 65 mg of the title compound (82% of theory).

LC/MS (method 1): R, = 2.49 min; MS (ESIpos): m/z = 494 [M+H]".



with ethyl acetate. The conbi ned organi c phases are washed successively
wth water, 20% strength sodium acetate sol ution and concentrated sodi um
chl ori de sowatioosvozasd4t hen dried over soddsum 15 sul phate. THE/ERI0VSV973S
distilled off under reduced pressure and the residue is dried under high
vacuum This gives 5.80 g (91% of theory) of the title conpound in a purity
of 97% (LC/'MSMRrE¥00 MeG! BRisa).d: qugbrgjki RO enm@@m 78, QHFQQS@‘%&Y[ m/)t Q0 (@‘
about 30 ng/n1%, t he product ca urified "to a purit

4.10 g of tHO: 121 deﬂébﬂréél(hfds aHy 7r"édés\/?é})eb7‘((47l%)o?8 eHﬂw 41 Lbclswgix ﬁéﬂl(md
3): R =2 4. M gywp@ Slpos) m z 506 [MtHI. 20 ' H- NMR (300 MHz,
DVSO-d6): S [ppM , 6H), 3.23 (s, 3H, 3.55 (t, 2H), 3.82 (br. s*,
2H), 4.97 (s, 2H), 7. 15 7 47 (br. s, 1H), 7.25 (d, 2H), 7.41 (d, 2H), 7.73
(t 1H), 7.8B® \(/kalng}d)(amﬂem_‘ﬂ_9 78 lof thesgengref) forBulé ABY &sted inHY abld 2 HeBW( e .objned

9, Y0 OGRSl LT 0004 Sl o

{6-]3- (trlfluoronethyl)phenyl]pyrlnldln 4-yl'} am no) -

met hyl ] phenldble4i o) - 2- met hyl propanoic acid HBC N O O HOS T3-,-, HC CH
CH3 3 NCF 3 N5 Analogously to the preparation of Exanple 25, 44 ng of

t he conpound from Exanpl eq55A (0.072 nmol ) give 33 ng of the title

conmpound (77% of theory).||[LCMS (nmethod 1): R, = 2.58 min; M5 (ESIpos): mz
(S,%

= 557 [MrH +. ' H-NVR (40 SQUBexgs) : 6.fppm = 1.34 (s, 6H), 2.08 (s,
3H), 2.23 (s, 3H), 4.1 H), (s|2H) 7.18 (d, 2H), 7.40 (d, 2H),
7.48 (s, 1H), 7.74 (t, | HE, CHB -8. 46-(M 2H), 10 8.72 (s,

1H), 12.58 (br. s, 1H). Exanple 38 ( : ( F f oet hyl)
{6-[3-(trifluoromethyl)phenyl]pyrimdin-4-yl |ani o)nethyl]gﬁenyl}thio)-
~~
Example| Synthesis R- R'-Z- Yield MS: R,
No. analogously [% of m/z [min]
to Example theory] |[M+H]"| (LC/MS
No. (from ' method)
Example No.)
39 45A, then 25 |2-methoxyethyl |trans-4-methoxy- 34 490 2.23
' (9A) cyclohexyloxy 1
40 45A% (9A) [2-methoxyethyl |cyclohexyloxy 14 460 2.70
(2)
41 45A* (9A) |2-methoxyethyl |4-trifluoromethyl- 9 528 2.68
cyclohexyloxy 1
42 25 (59A) |(3,5-dimethyl-  |trans-4-methoxy- 87 541 2.35
isoxazol-4-yl)- |cyclohexyloxy (1)
methyl '
43 45A* (9A) |2-methoxyethyl |4-ethyleyclo- 17 488 2.93
hexyloxy ' : (1)
44 45A* (9A) |2-methoxyethyl |4-propylcyclo- 15 502 3.09

hexyloxy ()




2- et hyl propanoic acid OF HO S H3C CH3 1 / N\ NN 15 Analogously to the
preparation of Exanple 25, 87 ng of the conpound from Exanple 57A (0. 158

mrol ) gi ve W9 2006/08238he titl e conmpound (8&% of theory). LC/HEE/EPmONOGO7EY:
R =2.49 mn; M5 (ESIpos): mz = 494 [ MtH +. WO 2006/ 032384 - 108 -
PCT/ EP2005/ 009734 'H NMR (300 MHz, DVMSO-d6): 6 [ppm = 1.35 (s, 6H),
3.91-4.07 (m 2H), 4.68 (df, 2H), 5.0p (S, ZA), 7. Z7 (d[ 2ZH 7.38 (br. s,
1H), 7.42 (¥xamnlg Synthesis¢| 14R-7 86| (d, R4, 8. u1Yidd . |sMSH|, Re4 (s,
| H); 12.33 (N, |Sanaldgbusy’Ne Wor ki ng exanpl es 39-73(gfyst e pgener giyhor ful a
(B) listedfin Tahle 4 belo are obtai ped 5 anal ogously to the|exanpl es
descri bed above: |Tiei’emple S R2 HO -{I1X 1 H C CHtleosyl/ |WI+H] 7-@C/MS 11 |
(B) NN Exanpl e Seroh@ﬁ; R2- R-Z- Yleld Ms: R | No. anal ogousl: m z
[mn] to Exanplg theory MtH + (LG M5 No. (from net hod) Ex ) 39
45A, then 25 2- ngExampleNoy| trans-4-npthoxy- 34 490 2.23| (9A)
cycl ohexyl oxy— (1) —4045AT(9A—2=nethoxyethyt——cyctohexyfroxy—% 70
45 27 (60A) |(3,5-dimethyl- |trans-4-methyl- 23 525 3.07
isoxazol-4-yl)- |cyclohexyloxy 3)
methyl
46 45A% (47A) (2-methyl-1,3- tetrahydro-2H- 11 515 2.38
thiazol-4-y1)- pyran-4-yloxy 3)
methyl
47 25 (61A) |(2,4-dimethyl- |trans-4-methyl- 70 541 3.07
1,3-thiazol-5-yl)-jcyclohexyloxy 3)
methyl
48 25 (62A) |(2,4-dimethyl- |trans-4-methoxy- 96 557 2.33
1,3-thiazol-5-yl)-|cyclohexyloxy )
methyl
49 27 (63A) |2-methoxyethyl |4-(trifluoro- 85 522 2.79
methyl)phenoxy 2
50 27 (64A) |(2-methyl-1,3-  |4-(trifluoro- 85 575 2.84
thiazol-4-yl)- methyl)phenoxy 2
methyl
51 25 (65A) |(1,3-thiazol-2- |4-methylphenoxy 73 507 1.99
yDmethyl 3)
52 25 (66A) |(1-methyl-1H- |3-(trifluoro- 83 558 1.77
imidazol-2-yl)- |methyl)phenoxy ¢}
methyl
53 25 (67A) |(1-methyl-1H-  |4-(trifluoro- 93 558 1.77
' imidazol-2- methyl)phenoxy _ (1)
yDmethyl
54 25 (68A) |2-methoxyethyl |3-(trifluoro- 93 522 2.80
methyl)phenoxy )




(2)

" i soxazol
4- et hyl cycl o-

41 45A* (9A) 2-net hoxyet hyl
cycl ohexyl oxy (1) 42 25 (59A) (3, 5-dinethyl -
- 4-wi0)2006/98d38hexyl oxy (1)
17 488 2.93 hexyloxy (1)

4-trifluoromethyl -

9 528 2.68
trans-4- net hoxy- 87 541 2. 35

met hyljA3 45A* (9A) 2- netdoxyebspho734
44 A5A* (9A) 2-net hoxyet hyl

4-propyl cycl o- 15 502 3.09 hexyloxy (1) WO 2006/ 032384 - 109 -

PCT/ EP20054/00973 EXanpl eT Synt nesi's - R =Z=Yierd MBI TR Noy amarogpusly
[ % of mz |Wramiplelt Symthasinl e t heRry] [ MrH R{Z&C/ Vg - Nigld (f r ¥ met hd&l)

Exanpl e No.)th,SZ Qgggl‘(35d|msthy- trans- 4- net 23 ,.925| 319,

i soxazol - 4{yl) > dye %exs Tbxy (3) nethyl 46 45A* P)‘m 2"t hyi® i“]

t et rahydro{2H 11 @Bamp&s t hi azol -4tyl) - pyran-4ﬂyd00xly (MYH] predUeyMS4y 25
(61A) (2, 44di et hyl st4-methyl- [0 541 3.07 | 1, 3-thiazol

cycl ohexyl oxy (3) N @ﬂ@? 18 25 (62A)| (2, 4-di net hyl - tranms-4- m=t'ﬁ%t§°q) D6
557 2.33 1, 3-t hi|ExahpieNpl)) - cycl ohexyl oxy (1) nethyl 49 27 (63A)

2- met hoxyet Ilyi A=t Htuorp=—85522—279

55 25 (69A) |(3,5-dimethyl-  [4-methylphenoxy 35 519 2,72
isoxazol-4-yl)- (3)
methyl

56 25 (70A) |(2,4-dimethyl-  |3-(trifluoro- 73 589 2.63
1,3-thiazol-5-yl)-|methyl)phenoxy 1)
methyl

57 25 (71A) |(2,4-dimethyl-  |4-(trifluoro- 90 589 2.64
11,3-thiazol-5-yl)- |methyl)phenoxy 1)
methyl

58 25(72A) |(2,4-dimethyl- |3,4-difluoro- 81 557 2.67
1,3-thiazol-5-y1)-|phenoxy 3)
methyl '

59 25(73A)  |(2,4-dimethyl- |3,5-difluoro- 79 557 2.72
1,3-thiazol-5-y1)-|phenoxy 3)
methyl

60 25 (74A) |(2,4-dimethyl- {3-chlorophenoxy 92 555 2.76
1,3-thiazol-5-yl)- 3)
methyl

61 25 (75A)  |(2,4-dimethyl-  |3-methylphenoxy 71 535 2.67
1,3-thiazol-5-yl)- 3)
methyl

62 25 (76A) |2-methoxyethyl |4-(trifluoro- 98 506 2.36

methyl)phenyl ©6)

63 25 (77A)  [2-methoxyethyl 4-(triﬂuof0- 98 522 2.43

methoxy)phenyl 09

64 25 (78A) |2-methoxyethyl |3-(trifluoro- 95 522 2.50

methoxy)phenyl )




met hyl ) phenoxy (2)
t hi azol -4-yl) -

(1)

(3, 5-

2. 64

nmet hyl ) phenoxy (2)
4- et hyl phewox00883584 1.99 yl) et hyl
3-(trifluoro- 83 558 1.77 imdazol-2-yl)-
(67A) (1l-nethyl-1H 4-(trifluoro-

nmet hyl

93 558 1.77

50 27 (64A) (2-nethyl-1,3- 4-(trifluoro- 85 575 2.84
51 25 (65A) (1, 3-thiazol-2-

(3)1- 52 25 (66A) (1-ptbyloodbo73a

met hyl )

phenoxy (1)

met hyl
I m dazol - 2- net hyl ) phenoxy

53 25

yl') mefhyl 5425 (G8A) [ Z- Mt hoxXyefhyl™ 3-(Triffuoro- 93 52272. 80
met hyl ) phen®3amRle)) Srptheeine/ 032384 - 1[0 - | EP200Xjiebd973MS: EXanpRe
Synthesi s R2-NR -|4inaldofhiy MS: R, No. anal ogously [ %eaf,em|z I mn] .k
Exanpl e theory| [|MH] + (sﬁyo M No. (ffom method) | EXarDl ¢ oo 5mhf) (69A)

di net hyl - 4-|metBspmpleenoxy 35 519|2. 72 i soxagdheotyly| JM+HE) (LeMSy| 56
25 (70A) (2, 4-di net, ”&9 -(trifluoro-|{73 589 2.63| 1,3-thiazol{5-ykt)s
met hyl ) phefioxy (1) Wft‘%'% 57 25 (71A) (2, 4-di methyl - 4-(trifl uo‘%‘g‘]-h)’@o 589

1, 3- t hi azol |[Esayplp Nopet hyl ) phenoky (1) nethyl

65 27 (79A) |2-methoxyethyl [4-fluoro-3- . 68 470 2.28
methylphenyl ' (3)
66 25 (80A) |(2-methyl-1,3-  [3-(trifluoro- 89 559 2.77
thiazol-4-yl)- methyl)phenyl ' 3)

methyl
67 25 (81A) |(2-methyl-1,3-  |4-(trifluoro- 94 559 2.73
thiazol-4-y1)- methyl)phenyl (2)

methyl
68 25 (82A)  [(1-methyl-1H- |3(trifluoro- 87 542 1.73
imidazol-2-yl)- |methyl)phenyl )

methyl
69 25 (83A) {(1-methyl-1H-  |4-(trifluoro- 96 542 1.69
imidazol-2-yl)- |methyl)phenyl )

methyl
70 25 (84A)  |(2,4-dimethyl-  |4-(trifluoro- 91 573 2.80
1,3-thiazol-5-yl)-[methyl)phenyl 3)

methyl
71 25 (85A)  |(2,4-dimethyl-  |3(trifluoro- 95 573 2.76
1,3-thiazol-5-yl)- |methyl)phenyl 2)

methyl
72 25 (86A) |(2,4-dimethyl- |4-methylpheny] 80 519 2.12
1,3-thiazol-5-yl)- (1)

methyl
73 25 (87A) cyclopropyl- 3-(trifluoro- 61 502 2.62
methyl methyl)phenyl (1)

* with direct isolation of the acid



58 25 (72A)
phenoxy (3)
1, 3-t hi azol

(2,4-dinmethyl- 3,4-difluoro- 81 557 2.67 1, 3-thiazol-5-yl)-
met hyl 59 25 (73A) (2, 4-dinethyl- 3,5-difluoro- 79 557 2.72
wB-2008/03388n0oxy (3) nethyl 601225 (74A) (2, 4-di metit2005/009734

3-chl orophenoxy 92 555 2.76 1,3-thiazol-5-yl)- (3) nmethyl 61 25 (75A)
(2, 4-di et hyl - 3-nmet hyl phenoxy 71 535 2.67 1,3-thiazol-5-yl)- (3) nethyl

62 25 (76A)
25 (77A) 2-
(78A) 2- met

2006/ 032384The

M5: R No.

No. (from method) Exanple No.) 65 27 (79A) 2- nethoxyethyl 4-fl uoro-3- 68

B.2- rrezua%ﬁf.@ﬁmkhg@h(amhédnwapactﬁﬁv506 2.36 nethyl)phenyl (6)
nmet hoxye y - uor o- 2. 43 net hoxy) phenyl (1) 64
ho et hyl trifluoro- 95 522 2.50 nethoxy)phenyl (1) WO
p%&@acol ERDED Sf be 9rmprundsesensiiag wyhe eitign F@bep%emznstr%e@ by
BOR109RYalMyd Yo of Mz [mn] to Exanple theory] [M-H + (LC/ M5

63
25

470 2.28 nethyl phenyl (3) 66 25 (80A) (2-nethyl-1,3- 3-(trifluoro- 89 559

2.77 thiazol

5

10

20

- 4- a t1 I( 3) nmet hy|
a) " Test principle:

A cellular assay is used to identify activators of the peroxysome proliferator-activated receptor

alpha (PPAR-alpha).

Since mammalian cells contain different endogenous nuclear receptors which may complicate an
unambiguous interpretation of the results, an established chimera system is used in which the
ligand binding domain of the human PPARa receptor is fused to the DNA binding domain of the
yeast transcription factor GAL4. The resulting GAL4-PPARa chimera is co-transfected and stably

expressed in CHO cells having a reporter construct.
b) Cloning:

The GAL4-PPARa expression construct contains the ligand binding domain of PPARa (amino
acids 167-468) which is PCR-amplified and cloned into the vector pcDNA3.1. This vector already
contains the GAL4 DNA binding domain (amino acids 1-147) of the vector pFC2-dbd
(Stratagene). The reporter construct, which contains five copies of the GAL4 binding site upstream
of a thymidine kinase promoter, expresses firefly luciferase (Photinus pyralis) following activation

and binding of GAL4-PPARa.
c) Transactivation assay (luciferase reporter):

CHO (Chinese hamster ovary) cells are sown in DMEM/F12 medium (BioWhittaker)
sﬁpplemented by 10% foetal calf serum and 1% penicillin/streptomycin (GIBCO), at a cell density
of 2 x 10° cells per well in a 384-well plate (Greiner). The cells are cultivated at 37°C for 48 h and

then stimulated. To this end, the substances to be tested are taken up in CHO-A-SFM medium

25

(GIBCO) supplemented by 10% foetal calf serum and 1% penicillin/streptomycin (GIBCO) and
added to the cells. After a stimulation period of 24 hours, the luciferase activity is measured using
a video camera. The relative light units measured give, as a function of the substance

concentration, a sigmoidal stimulation curve. The ECs, values are calculated using the computer

programme GraphPad PRISM (Version 3.02).

In this test, the compounds aécording to the invention show ECs, values of from 1 uM to 1 nM.



67 25 (81A) (2-nmethyl-1,3- 4-(trifluoro- 94 559 2.73 thiazol-4-yl)-

nmet hyl ) phenyl (2) nmethyl 68 25 (82A) (1l-nethyl-1H 3-(trifluoro- 87 542
1.73 i m dawd 2086982384 et hyl ) phenyl (1) -1methyl 69 25 (83A)pdTiErmbswbe7iit
4-(trifluoro- 96 542 1.69 imdazol-2-yl)- nethyl)phenyl (1) nmethyl 70 25
(84A) (2,4-dinethyl- 4-(trifluoro- 91 573 2.80 1, 3-thiazol-5-yl)- -
met hyl ) pheny!l ( 3ibrid¥ebdobkerhibadon: (85A) (2, 4-di methyl - 3-(trifluoro- 95 573
2.76 1,3-thiazol-5-yI')- nethyl)phenyl (2) nethyl 72 25 (86A)

(24dirret¥ 4- et hyl phenyl 80 519 2.12 1, 3-thjiazol-5-yl)- (1 met hyl
73 25 (87A) %%?ralﬁﬂedbw 039% thei Hlaspig Apringgen sourenptrasion, male Wjtarrrats oy igk
(1) * Wt hditsciwiis@t albs@iteqd vd Bém?rfeﬂ@ %%%69m4ratlo& y addltlﬁn to the
PCT/ EP2005/ 009734 B. Assessnent of phar macol ogi cal activity T

phar macol ogieedhfor a@etied ny4 Hayshndep ﬁﬁﬁ@wﬁb@amﬂtﬁ@mmlwe beCd Fethémrabegindddry heam be
denonstrat

5 a) Tesf S&P%geptrggplﬁ ﬁqu)gerﬁg@g%@m}lgsmuﬁg&t o ent | ‘?@‘? ?vtdz; or gl%f?? é{t he
per oxysone [pr éllallfserzt(ta)ﬁaamwlvéi e2b7r46c@piD} by alepivang R?EAchaibMamc using human

- fibrinogen as standard.

3. Description of a test for finding pharmacologically active substances which increase

apoprotein Al (ApoAl) and HDL chblesterol (HDL-C) concentrations in the serum of

10 transgenic mice transfected with the human ApoAl gene (hApoAl) and/or lower serum

triglycerides (TG):

The substances to be examined in vivo for their HDL-C-increasing activity are administered orally
to male transgenic hApoAl mice. One day prior to the start of the experiment, the animals are
randomized into groups with the same number of animals, generally n = 7-10. Throughout the
15 experiment, the animals have drinking water and feed ad libitum. The substances are administered
orally once a day for 7 days. To this end, the test substances are dissolved in a solution of Solutol
HS 15 + ethanol + saline (0.9%) in a ratio of 1+1+8 or in a solution of Solutol HS 15 + saline .
(0.9%) in a ratio of 2+8. The dissolved substances are administered in a volume of 10 ml/kg of
body weight using a stomach tube. Animals which have been treated in exactly the same manner
20  but have only been given the solvent (10 ml/kg of body weight),.without test substance, serve as

control group.

Prior to the first administration of substance, a blood sample from each of the mice is taken by
puncture of the retroorbital venous plexus, to determine ApoAl, serum cholesterol, HDL-C and
serum triglycerides (TG) (zero value). Subsequently, using a stomach tube, the test substance is

25  administered for the first time to the.animals. 24 hours after the final administration of substance
(on the 8™ day after the beginning of treatment), a blood sample from éach of the animals is again
taken by puncture of the retroorbital venous plexus, to determine the same parametérs. The blood
samples are centrifuged and,.after the serum has been obtained, TG, cholesterol, HDL-C and
human ApoAl are determined using a Cobas Integra 400 plus instrument (Cobas Integra, Roche

30  Diagnostics GmbH, Mannheim, Germany) using the respective cassettes (TRIGL, CHOL2, HDL-C
and APOAT). HDL-C is determined by gel filtration and post-column derivatization with MEGA
cholesterol reagent (Merck KGaA) analogously to the method of Garber et al. [J. Lipid Res. 41,
1020-1026 (2000)]. |



Since mammalian cells contain different endogenous nucl ear receptors which
may conplicate an unanbi guous interpretation of the results, an

est abl i shedwordoneozisystemis used in whiph the 10 |igand BgmeErI0gs/desyal n
of the human PPARa receptor is fused to the DNA binding donmain of the yeast
transcription factor GAL4. The resulting GAL4-PPARa chinera is

co- transf echidefRodofShadsy subsiiice 95 81D1I-0, £k ACAddSTH R¥hRfkraNioh SR UeteBhined by
construct. b) C.oning: The GAL4- PPARa expression construct contains the

li gand bi ndUpEpctBHREF Hala$ mppSIRY fqrabs st blqcsi sg@plg §ze1evalued Spmiih el reasured for
PCR- anpl i fiigd sadfd Gleaedmprt @féh@e URGIRA PERNARamk: of TE %d‘f@'&k@é’ oflaf1&@8Y.C,

- contains the GAL4 DNA bi ndi ng domain (am no acids 1-147) of the vector
pFC2- dbd  (12tRoad apéAE)valurhef & Eper are deterarired rané eompatrdotithclonmaime thy differennss es
of the GAL4¢ l?ﬁer%hf?& g%u;oeSt'desﬁcﬁl%@matBB 1sacaH&‘1r5'up1')\ [ﬂ% QA8 EPIPIRL S he variances
expresses firefly luciferase (Photinus pyralis ol 'ow ng aétivation and
“bi ndi ng of @G_hﬁepmd fQﬂlO@)Ogﬂ'neansactl vation assay (luciferase reporter):
CHO ( Chi nese hanster ovary) cells are sown in DVEM F12 rredl um

(Biowitta 9 I r

boni ci 111 /e rasT R Rt B HORE PR eafi ahind URRAR bl of pp com)
wel | in a 3Baupwd b sptistically @geuﬁnmt Yp<OTdfe: ImehctrsbyaateleasuQﬁ%vrat\eldclatov®7GG mra48

h and the £ st ed are.t ken
up i GO AR Hefeopl g sk it o 1E1eR S ARE il el P ISR GG
1% peni @i | ldffagtéter ept omycin (G BCO and added to the cells. After a
stinulation period of 24 hours, the luciferase activity is neasured using

a video canera. The relative light units neasured give, as a function of

t he substance concentration, a signoidal stimulation curve. The EC50

val ues are cal cul ated using the conputer programre G aphPad PRI SM (Versi on
3.02). 30 In this test, the conpounds according to the invention show EC50
values of from1Mto 1 nM WD 2006/032384 -113 - PCIT/ EP2005/ 009734 2.

Fi bri nogen determ nation: To determ ne the effect on the plasnma fibrinogen
concentration, male Wstar rats or NVRI mce are treated with the

subst ance to be exam ned by stonmach tube adm nistration or by addition to
the feed for a period of 4-9 days. Under term nal anaesthesia, citrate

bl ood is then obtained by heart 5 puncture. The plasna fibrinogen
concentrations are determ ned according to the C auss nethod



[A. Causs, Acta Haematol. 17, 237-46 (1957)] by neasuring the thronbin
time using human fibrinogen as standard. 3. Description of a test for
findi ng phawoeosogigal |y active substanggs. whi ch i ncrease pcapeootehgvAl
(ApoAl') and HDL chol esterol (HDL-C) concentrations in the serumof 10
transgenic mce transfected with the human ApoAl gene (hApoAl ) and/or | ower
serum trigtycerwgdAgnd sAupiel B€p SkaRfesScoPoliBoi¥am ned in vivo for their
HDL- C-increasing activiiy are admnistered orally to male transgenic
hApoAl mice. One day prior to the start of the experinment, the aninmals are
randoni zed ThstemgePwdpgcapiding toHke Eaention garbls copverte|inta IpBarmgeayiead [prapargtiensin 1.
Throughout g bgdwing%Rgs:i ment, the animals have drinking water and feed ad
libitum The substances are adm nistered orally once a day for 7 days. To
this end, the test substances are dissolved in a solution of Solutol HS 15
+ ethanol Hablgtine (0.9% in a ratio of 1+1+8 or in a solution of Sol utol
HS 15 + saline (0.9% in a ratio of 2+8. The dissol ved substances are
adm ni stﬁre@bngﬂ%sig(,l\/;ol ume of 10 m/kg of body weight using a stomach tube.
Ani mal s whic ave been treated in exactly the sane manner 20 but have only
been given the solvent (10 ml/kg of body weight), w thout test substance,
serve as cOADef e semproupt pesording torbe fiverionadhing ok taetasq Grenelydsis fbmeef a
bl ood sanpl.g.;ifd eRcRanitivef, fohfy BF G8I Byl QLY (PPHNST W& HAIHQ udwigshaten
retroorbital venous plexus, to detérnine ApoAl, serum chol esterol, T
and ser um@srmgny) eed ¢ e of pFEDesipmetearatgal ue) . Subsequently, using a stomach
tube, the test substance is 25 admnistered for the first time to the

ani mal s.  24r B 8ioRi2l 8 gt PnmkieP 8 nnf HiRIo8 Elrd @2 fim SUbst ance  (on the 8h
day after the beginning of treatnent), a blood sanple fromeach of the
animals is again taken by puncture of the retroorbital venous plexus, to
det erm Ye t_ﬂﬁ%d%&% paraneters. The blood sanples are centrifuged and,
after the serum has been obtained, TG cholesterol, HDL-C and human ApoAl
are det er MTRUniN&IE e E8RRBNd AcBGiR FAR Bldisod, Natdst BRNtart CRMAS Ul A B GHIRa
Roche 30 Di agnostics GibH  Mannheim CGernmany) using the respective
cassettes (CYRpesngthepiation () ofthe i inpiater) Thegnpnudssjate drisd apdribge gnitsyd wjg the
filtration AndedOs sreatleUdNs defudsathiz alikiR WedhrMEG it PLRSERLRA iagelt
(Merck KGaA) anal ogously to the nethod of Garber et al. [J. LICPId Res. 41,
1020- 1026 ((5360YYe fonibe doumpsionpdghe tablet) 4A copprysipAogs pHFoRS 25 used as a guideline

15 . for the compression.

Suspension which can be administered orallv:

Composition:

1000 mg of the compound according to the invention, 1000 mg of ethanol (96%), 400 mg of
Rhodigel® (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water.

20 10 ml of oral suspension correspond to a single dose of 100 mg of the compound according to the

invention.
Production:

The Rhodigel is suspended in ethanol, and the compound according to the invention is added to the
suspension. The water is added while stirring. The mixture is stirred for about 6 h until the

25  swelling of the Rhodigel is complete.



The effect of the test substances on HDL-C, hApoAl and TG concentrations is
determ ned by subtracting the value neasured for the first bl ood sanple
(zero val ueyofzosmihegs val ue neasured foriig-he second bl ood wanpe@otehd el
the treatnment). The nmeans of the differences of all HDL-C, hApoAl and TG
val ues of a group are determ ned and conpared with the nean of the
di f f er encesgoputfiin wHiEh SR YelaQnisib@Ma-oralivat | Stical evaluation is carried out
using Student™s t-Test, after the variances have been checked for

honogenei ty. Substances which i ncrease the HDL-C of the treated ani mal s,
conpar ed t =SBREILGH the control group, in a statistically significant
(p<0.05) manner by at |east 20% or which lower TGin a statistically
- signi fi cantsohRaor@R) cofPBRRArackdiag td e dhertd0 2 €0k

phar macol ogi c?%oo 10% fective. éV(\JD 2006%%5{235{3%0- 11%1@%%%?%%%%}%@96%4
C. Wor ki ng #xahfl0e30 pof gplsplvtieneariesnond compems dase a1 0Phee efohpompaendacewias ng
to the ifnveptiana@sh. be converted into pharmaceutical preparations in the
foll owing ways: Tablet: 5 Conposition: 100 ng of the conpound according to
the invention, 50 ng of |actose (nmonohydrate), 50 ng of maize starch '
(native), ML‘@I pol yvi nyl pyrrolidone (PVP 25) (from BASF, Ludwi gshafen,
Germany) and 2 ng of magnesium stearate. Tablet weight 212 ng. D aneter 8
mm radi us B BHMbNREUERdiRe [The indbhtiBh (?sdéﬁ%e'ngfﬂi in HREm Xt Hmlmhyieae gfyemgamd
according to the invention, |lactose and starch is granulated wt
strengt h solobiseibaie CHOHiTEE. StrEnpisrontinugg et theTypmpgpngnsrerding tethy rlli“@dtlcalrms
then m xed jdsbRed gnpitB@Nesi um stearate for 5 mnutes. This mxture is
conpressed using a conventlonal tabl et press (see above for the dinmensions
of the tablet). A conpressive force of 15 kN is used as a guideline 15 for
t he conjdr edst gphutionsispensi on whi ch can be adnministered orally:. Conposition:
1000 ng of the conpound according to the invention, 1000 ng of ethanol

(96% , 400 11 &;r_npound according to the invention is, at a concentration below saturation solubility,
dissolved in a physiologically acceptable solvent (for example isotonic saline, glucose solution 5%
and/or PEG 400 solution 30%). The solution is subjected to sterile filtration and filled into sterile

and pyrogen-free injection containers.



Rhodi gel (r) (xanthan gum from FMC, Pennsylvania, USA) and 99 g of water. 20
10 M of oral suspension correspond to a single dose of 100 ng of the
conmpound acworxosrgiizest he invention. Proguction: The Rhodicgekpioss/009734
suspended in ethanol, and the conpound according to the invention is added
to the suspension. The water is added while stirring. The m xture is
stirred forpabRiaigsh until the 25 swelling of the Rhodigel is conplete.
WO 2006/ 032384 - I16 - PCT/ EP2005/ 009734 Sol ution which can be
adnlnlstered oraII osition; 500 ng of the conpound according to the
i nventi on, <wmmb%1§P bsrforpda dhd 97 g of pol yethylene glycol 400. 20 g
of oral solutlon correspond to a single dose of 100 ng of the conpound
according 5 to the invention. quductlon The conmpound according to the
invention is suspended in the m Xty of -olydahylene gl ycol and

pol ysorbate with stirring. iRV contNnued until the conpound
according to the invent i ed conpletely. 10 i.v. solution: The
conpound according to the™ A X, at (@Hgencentration bel ow saturation
solubility, dissolved in physi ol ogi gl | y \bﬁféf sohvent (for exanple
i sotoni c saline, glucose s® ution 5% and/or PHEG 400 sol ution 30%. The

solution is subjected to sterile filtration an@\%EfNed into stéile and

pyrogen-free injection containers. WO 2006/ 03238 117 - PCT/ EP2005/ 009734
Patent Cains 1. Conpound of the fornula (1) R4 ‘'R6 RS R7 R3 (CH2) ~ \

in which
5 A represents O or S,

one of the ring members D and E represents N and the other represents CH,

Z represents (CH,)m, O or N-R°, where
m represents the number 0, 1 or 2,
and
10 R’ represents hydrogen or (C,-Cq)-alkyl,
n represents the number 0, 1 or 2,
R represents (Cg-Co)-aryl .or 5- to 10-membered heteroaryl which may in each case

be substituted up to four times by identical or different substituents selected from

the group consisting of halogen, nitro, cyano, (C,-Cs)-alkyl (which for its part may
15 be substituted by hydroxyl), (C3-Cg)-cycloalkyl, phenyl, hydroxyl, (C;-Cg)-alkoxy,

trifluoromethyl, trifluoromethoxy, amino, mono- and di-(C,-C)-alkylamino, R

C(0)-NH-, R"'-C(0)-, R"?R*N-C(0)-NH- and R"R"*"N-C(0)-, where

R'®  represents hydrogen, (C;-Cg)-alkyl, (Cs-Cy)-cycloalkyl, phenyl or (C,-Ce)-
alkoxy,

20 o R represents hydrogen, (C,-Cq)-alkyl, (C;-Cg)-cycloalkyl, phenyl, hydroxyl or
(C,-Cq¢)-alkoxy



OZR D,, N(1), R8inwhich 5 Arepresents 0 or S, one of the ring
menbers D and E represents N and the other represents CH Z represents
(CH2),,,, Owor2obb/B238mhere m represents-tfge nunber 0, 1 or BCT/ERN0M5/86789
represents hydrogen or (G -C6)-alkyl, n represents the nunber 0, 1 or 2,
R1 represents (C6-Cl0)-aryl or 5- to 10-nenbered heteroaryl which may in
each case be substitiged up to four tinmes by identical or different
substituents selected from the group consisting of halogen, nitro, cyano,
(C1-C6)-al kyl (which for i t§4part may 15 be substituted by hydroxyl),

(C3- C8) - cyci oal kyl , ;ﬂaer&z wlr%xwe ldmfalc%)dlféqr%@d mdﬁﬁ@fl#ﬁﬂdb@ém ARglther

trifluoronethoxy, am no, &-entql?glr Rgé ﬁécg(ké@}yl%d;%de%ggkylﬂgﬁengq NH-,

R'-C(O-, RI2R1I3N-C(O -NH and Rl4 O represents

hydr ogen, (Cl-C6)-al kyl, (C3-C8)-cycloal kyl, phenyl or (Cl-C6)- al koxy, 20
R' represents hylrogen, (Cl-C6)-alkyl, (CB-CB)-cycIoaIkyI, phenyl, hydroxyl
or (Cl-06)-al koxy WO 2006/ 032384 - 118 - PCT/ EP2005/009734 and R12, R13,

R14 and sR15 are R‘dentrt(:gﬁé‘slent@(CFCNc%l@d%dQ)Pq s-nlepgpdentd Meté}BcﬁI&ewﬁ@pmgrm
represent hydrogen, ) -cycl oal kyl

represents (C3-C,)- cfé?hcféﬁq(% Subsrtmﬁedsup et timenbeidenicaleor dif G:Wé”swﬂésrrfﬂifﬁay
in each case be subsfd érHﬁ}?g)nk'iE)nﬁgcbft(@QCb an@' é(?)l%%Q%H Qﬁi*luo%mé#ﬁ faf ro-

substituents from the group consisting of al Kyl oxy,
trifluoromethyl or tmethosr o-

or

10 the grouping -Z-R' represents a group of the formula

. R'®
@
*—N N
___/ in which

R'® represents hydrogen, halogen, (C;-C¢)-alkyl, (C;-Cg¢)-alkoxy, triﬂuoro-

methyl or trifluoromethoxy
and
15 * represents the point of attachment,

R? represents hydrogen, (C¢-Cyp)-aryl, (C;-Ce)-alkyl, (C,-C¢)-alkenyl or (C,-Cq)-
alkynyl, where alkyl, alkenyl and alkynyl may in each case be substituted by
triﬂuororhgthyl, (Cy-Cg)-alkoxy, trifluoromethoxy, fluorine, cyano, (C;-Cg)-cyclo-
alkyl, (C¢-Cyo)-aryl or 5- or 6-membered heteroaryl, where all aryl and heteroaryl

20 groups mentioned for their part may be substituted up to three times by identical or -
different substituents selected from the group consisting of halogen, nitro, cyano,

(C,-Ce)-alkyl, hydroxyl, (Cl-Cé)-alkdxy, trifluoromethy! and trifluoromethoxy,

R? and R* are identical or different and independently of one another represent hydrogen,
(C-Ce)-alkyl, (C,-Cg)-alkenyl, (C,-Ce)-alkoxy, trifluoromethyl, trifluoromethoxy
25 or halogen,



met hoxy, or 10 the grouping -Z-Rl represents a group of the fornula Rl 8
*-NN i n which R18 represents hydrogen, hal ogen, (Cl-C6)-alkyl,

(C1- C6) - al kowyo08/0353840r 0- nmethyl or trifjouoronethoxy and pEg/Epoenvesent s
the point of attachnent, R2 represents hydrogen, (C6-C o)-aryl,

(C1-C6)-al kyl, (C2-C6)-al kenyl or (C2-C6)- alkynyl, where alkyl, alkenyl
and al kynyl may gsn,@a€hreGasBcdIor SifaRhl ddtifpenty dffolnygﬁ&l@tré})\%sent hydrogen,
(C1-CB)-al koxy, trifluoronethoxy, fluorine, cyano, (C3-C6)-cyclo- alkyl,
(C6-Clo)-aryl or 5- dfr @e)wﬂwbdﬁeéfs)l'ﬁél{%v@arghlenoxmrtegeaher withythe spatboh eatem dar y |
20 groups nentioned f (o E up to three tinmes by
i dentical or d|fferéﬁﬁdgﬂﬁg%?%ﬁgﬁﬁgﬁﬁgﬁeé?§p3%¥%%?gﬁg group consi sting of
hal ogen, nitro, cyano, (C1-C6) -al kyl, hydroxyl, (Cl C6) - al koxy,
trifluoronethyl Rind mn@*utmmphﬁhysmmrmmiﬁmaﬁg i idevhidhcal or different
and i ndependently of one another represent hydrogen, (Cl-C6)-alkyl,

C2- C6) -aal k I Cl(@6 t_piNf OX 25 or
Elal ogeal FW0 2006/ (()32384 -%1‘;{%5’%{5 }ﬁ?;d%gfﬁh gobsgﬁﬂ% rzfc"tg'ahﬁg;{l%e%yﬂe Y denti cal

or different and independently of one another represent hydrogen,
(C -C6)-al kyl, (C -08Mal koxy or phenoxy or together with the carbon atom
‘to which they are attached forma (C3-Cs)-cycloalkyl ring, R represents a

group of the structurge’ - NH ts n,
(C, -06)-al kyl or (C,-C6)- ﬁﬁ%ﬁ@ﬂl%%’% bR R 2 e 2D r%%gg&g}gg

represents a hydrol ysabl e cgivstigsd ieitedcosrgspopding @?@Wé ig &g i nt o the '
correspondi ng carboxylic acid,

and
10 R® represents hydrogen or (C;-Ce)-alkyl,
and its salts, solvates and solvates of the salts.
2. Compound of the formula (I) according to Claim | in which
A represents O or S,

one of the ring members D and E represents N and the other represents CH,

15 Z represents (CH,)n,, O or NH, where
m represents the number O or 1,
n represents the number O or 1,
R! represents phenyl or 5- or 6-membered heteroaryl which may in each case be

substituted up to four times by identical or different substituents selected from the
20 group consisting of halogen, nitro, cyano, (C;-Cy)-alkyl (which for its part may be
substituted by hydroxyl), (C;-C¢)-cycloalkyl, phenyl, hydroxyl, (C;-C,)-alkoxy,
trifluoromethyl, trifluoromethoxy, amino, mono- and di-(C;-C,)-alkylamino, R*-

C(0)-NH-, R''-C(0)-, R"R"*N-C(0)-NH- and R"“R"*N-C(0)-, where

R' represents hydrogen, (C;-Cy)-alkyl, (C;-Cs)-cycloalkyl, phenyl or (C;-C,)-
25 alkoxy, '



and 10 R8 represents hydrogen or (C,-C6)-alkyl, and its salts, solvates
and solvates of the salts. 2. Conpound of the fornmula (1) according to

Claim1 in wbiobs/oFe3gepresents 0 or S, omm-of the ring nenyergeroasrdodig
represents N and the other represents CH 15 Z represents (CH2)m O or NH,
where in represents the nunber O or 1, n represents the nunber 0 or 1, R

represents phenyl or gt Orre&es@ﬁﬁbﬁr@génr(@f @U%&’Y'(CQA@J)Q 161, i pReSRAG dr%iiyﬁ%rbe
substituted up to four tines by identica fferént substituents

selected fromthe 20 grodp-eordesying of haI ogen nitro, cyano,

(C -A)-alkyl (which for its part may be substituted by hydroxyl),

(C3-C6) -cycl oal kyl, phgnyl, hydroxyl, (C,-C4)-al koxy, trifluoronethyl,
trifluoromethoxy, am no, nono- and di-(C,-C4)-al kyl am no, R10- C(O -NH,
R'-C(O-, RI2RI3N-C(O); Nl—g- and R4AR 5N-C(O -, where R10 represents

hydr ogen, (C,-C4)-al R &= o8) R oyl lé@ntmllor diffrasny lan pnderendendy of pBe anoisxy

WD 2006/{032384 - 120 - P 7 ; .
(Cl- C4) S(e)u kyl, (C3-C8)- c%‘f‘gﬁ%&& w%&e% C,“Rﬂlfxy&?(g%ﬁ)%% 1%%&@%)% al koxy and

R12, R13, Rl14 and R15 are identical or different and i ndependently of one
another 5 repr &ent hydrogen, (Cl-C4)-al kyl, (C3-C6)-cycloal kyl or phenyl,
or R represents cycl ohexyl or 4-tetrahydropyranyl which nay in each case

be substitutedgp thﬁr%n&'Wé&)th&l'd}emtétﬁﬁi'dcr:%!yréﬁw f\ﬁﬁ&mmﬁupxstehéhu%%s ptrom
the group consisting of $01 d'trifluoromethyl,

Kyl
10 R2 represents hydrbijéiedgmeifyvo tines b®49‘¢na1=4l;¢r dlffeezr @kbftltam%ﬁym thg group

(C2-C4)-al kynyl,  whebgighkyt -l keay (chad-aoky i rifBfohfnfiach case be
substl tuted by trifluoro-

10 R? represents hydrogen, phenyl, (C;-Cs)-alkyl, (C;-C4)-alkenyl or (C,-C4)-alkynyl,
where alkyl, alkenyl and alkynyl may in each case be substituted by trifluoro-
methyl, fluorine, cyano, (C;-C4)-alkoxy, cyclopropyl, cyclobutyl, phenyl or a 5- or
6-membered heteroaryl, where all phenyl and heteroaryl groups mentioned for
their part may in each case be substituted up to three times by identical or different

15 substituents selected from the group consisting of halogen, nitro, cyano, (C;-C,)-

alkyl, hydroxyl, (C;-C,)-alkoxy, trifluoromethy! and trifluoromethoxy,

R® and R* are identical or different and independently of one another represent hydrogen,

(Cy-Cy)-alkyl, (C;-C4)-alkoxy, trifluoromethyl, trifluoromethoxy or halogen,

R’ and R® are identical or different and independently of one another represent hydrogen,
20 methyl, ethyl, methoxy, ethoxy or phenoxy or together with the carbon atom to

which are attached form a (C;-Cq)-cycloalkyl ring,
R’ represents a group of the formula -NHR'® or -OR", in which

R'® represents hydrogen or (C,-C,)-alkyl

25 : R" represents hydrogen or represents a hydrolysable group which may be

converted into the corresponding carboxylic acid,
and

R® represents hydrogen or methyl,



met hyl, fluorine, cyano, (Cl-C4)-al koxy, cyclopropyl, cyclobutyl, phenyl or
a 5- or 6-nenbered heteroaryl, where all phenyl and heteroaryl groups

menti oned fwo 20bb/@3238part may in each cagg -be substituted wotoplobteets Mes
by identical or different 15 substituents selected fromthe group

consi sting of hal ogen, nitro, cyano, (Cl-C4)- alkyl, hydroxyl,

(CL- CA)-al koxy, it bangrsONBENMd sa8ted &gt YRy omet hoxy, R3 and R4 are
identical or different and i ndependently of one another represent hydrogen,

(C1-c4)-al kyl, (Ci1-C4)-al koxy, trifluoronmethyl, trifluoronethoxy or

hal ogen, R5-and Gnraped of derfoinguda (Doacceriing & @latm har? inndiégdendent |y of one
anot her represent hydrogen, 20 nethyl, ethyl, nethoxy, ethoxy or phenoxy
or together withthe gadgosatomto which are attached forma:
(C3-C6)-cycloal kyl ring, R represents a group of the formula -NHRL6 or
-OR', in which R16 represents hydrogen or (Cl-C4)-al kyl and 25 R’
represents hydr S§eAf §F rpeprmleanb sndE Fpmsenty N apd de gheuisPmethay be
converted into the correspondi ng carboxylic acid, and R8 represents

hydrogers or nethyl, WQ:&LRA6(EBZ38orNH 2here PCT/ EP2005/ 009734 and its
salts, solvates and solvates of the salts. 3. Conpound of the fornula (1)
according to Caiml or 2 in which A represents S, one of the ring nenbers
D and E represents N%nd fIRESseRihdF npaprd9Bhts CH, 5 Z represents (CH2)m O
or NH, where in represents the nunber 0 or 1, n represents the nunber 0 or
1, Rl represent s phenyresefits d¥hudydr opilch nay in each case be nono- or

di substituted by identical or different substituents fromthe group

,f :,)In fS : 32: g?re? Lyr le(r)IEil tr}?eq’r?sg{]}%g%%qg]tecﬁ&yégyé:\]’slzhticrhon’laynigtegc%l c’asenl}?atnrl]cgjn)c()yc’)r disubstituted by

identical or different substituents from the group consisting of fluorine, chlorine,

10 nitro, methyl, methoxy, trifluoromethyl and trifltuoromethoxy
or

R represents cyclohexyl which may be substituted in the 4-position by methyl or

‘methoxy,

R? represents. hydrogen, propargyl or represents (C;-C,)-alkyl which may be -

15 | substituted by fluorine, cyano, (C;-C4)-alkoxy, cyclopfopyl, phenyl, furyl, thiényl,
imidazolyl, oxazolyl, isoxazolyl, thiazolyl, oxadiazolyl or thiadiazolyl, where

phenyl and all heteroaromatic rings mentioned for their part may in each case be

mono- or disubstituted by identical or different substituents selected from the

group consisting of fluorine, chlorine, methyl, ethyl, isopropyl, ters-butyl,

20 methoxy, ethoxy, trifluoromethyl and triflucromethoxy,

R? and R* are identical or different and independently of one another represent hydrogen,

methyl, methoxy, fluorine or chlorine,
R’ and R° are identical or different and represent hydrogen or methyl,
R’ represents -OH, -NH, or -NHCH;,
25 and

R® represents hydrogen,



R represents cycl ohexyl which may be substituted in the 4-position by

met hyl or nmethoxy, R2 represents. hydrogen, propargyl or represents

(C, - C4) - al kyb 20bé/0kp3smy be 15 substitutezh-by fluorine, cyaaa/eEP2005/009734
(C, -CA4)-al koxy, cyclopropyl, phenyl, furyl, thienyl, imdazolyl, oxazolyl,
i soxazol yl, thiazolyl, oxadiazolyl or thiadiazolyl, where phenyl and all
het er oaromat i ¢ rdndgs sdEnbiveeeshdfsoRatt\&itke ARt May in each case be nono- or
di substituted by identical or different substituents selected fromthe
group consisting of fluorine, chlorine, nethyl, ethyl, isopropyl,
tent-butyl,* 20 GRsReERdL thafaesye 4#i £ 1 uor omet hyl and trifl uor onet hoxy, R3
and R4 are identical or different and i ndependently of one anot her
represent hydrogen, nmethyl, nethox fluori ng2 or chlorine, R5 and R6 are
identical or different an ﬁée 2 v dTro or nmethyl, R7 represents
-OH, -NH2 or -NHCH3, 25 a gnt s Rydrogen, WD 2006/ 032384 - 122 -

PCT/ EP2005/ 009734 andHDLs & rat egcppgl sol vates of the salts. 4.
Compound of the forrmula (I} A) 3 N F3C CH3 "SE(CHZ)~QZ_R D// NIs
R inwhich 5 R, R, R8, @ E Z and n are eagh éfrRed in Cainms 1 to
3, andits salts, solvates and sol vates of t sgl,\} s. (I-A), '
1?
in which
5 R', R%, R® D, E, Z and n are each as defined in Claims 1 to 3,

and its salts, solvates and solvates of the salts.

5. Compound of the formula (I-C)

R
-~
H,C CH3/©/\ N
HO
=
o N 1

in which
10 Z represents a bond or represents O
and
R! and R? are each as defined in Claims 1 to 3,
and its salts, solvates and solvates of the salts.

6. Process for preparing a compound of the formula (I), (I-A) or (I-C) as defined in Claims 1

15 to 5, characterized in that compounds of the formula (II)



5. Compound of the formula (1-C) /R2 H3ICCH3 NHOS\ N (I-CQ, ONZ R
in which 10 Z represents a bond or represents 0 and R and R2 are each as
defined i n Woaooso3sd 3, and its saltsyrsol vates and sol watresp0Hsbivess
salts. 6. Process for preparing a conpound of the formula (1), (I1-A) or
(1-C) as defined in Clains 1 15 to 5, characterized in that conpounds of
the formula (11) WD 2006/ 032384 - @23 - PCT/ EP2005/009734 0 R3 TNl O1 K A
R2 R6R5 1 NH(Il), R4 in which 5, R6 and A are each as
defined in ainms 1 to 5 and< 5 2 -CA)=al kyl, preferably
tert-butyl, or represents benzyP, are g qr [AI initially reacted in an

inert solvent in the presence of Rbakd ! conneund ‘ElfI) the formul a
(rerr)y X HC (1), in which ’ '

in which R?, R®, Ri RS, R® and A are each as defined in Claims 1 to 5

and

T represehts (C;-Cy)-alkyl, preferably rert-butyl, or represents benzyl,
5 are either

[A] initially reacted in an inert solvent in the presence of a base with a compound of

the formula (1II)
]
= X
HC//\ (1),
in which
10 _ X! represents a suitable leaving group, such as, for example, halogen,

to give compounds of the formula (IV)

o |
R3

T\O A .

6 5 | _~CH :

R™ R N7 ),

R4 .

in which A, T, R%, R?, R*, R® and R® are each as defined above,

then converted, in an inert solvent in the presence of copper(l) iodide, a suitable

15 ' palladium catalyst and a base, with a compound of the formula (V)
e
Xz)kw V),

in which R! is as defined in Claims 1 to 5 and



10 X' represents a suitable | eaving group, such as, for exanple, hal ogen,
to give conmpounds of the formula (I1V) 0O R TAOAR2Z R6 R5 | |I CH Nom
(1V), R4-iwomvosh3BgaT, R2, R3, R4, R5.and R6 are each as ptefkredseborne,
then converted, in an inert solvent in the presence of copper(l) iodide, a
suitable 15 palladiumcatalyst and a base, with a conpound of the fornula

(V) Ox2ARL (V), in wtich Bredests 25uid6kildaofle bfouf stdB, fbr LQmPleditiogd®
2006/ 032384 - 124 - PCT/ EPZ005/ 009734 X2 represents a suitabl e |eaving

group, such as, for exanple, hal ogen, into conpounds of the formula (VI) O
R3 O TAO A R2 R6 R5 INoRopRasnds s farmlt & A, T, R, R2, R3, R4, R5 and R6
are each as defined above, 5 which conpounds are then reacted, in an inert
solvent in the presence of a bgse, wth a conpound of the fornula (VIl) NH
R8j~ NH 2 (VIl1), in which R8 j|s as defineR’in ains 1 po 5, to give

conpounds of the fornula 0\&6 R R? _
l R’
| RY R° N F Wi,
R4

in which A, T, R', R?, R3, R*, R’ and R® are each as defined above,

5 which compounds are then reacted, in an inert solvent in the presence of a base,

with a compound of the formula (VII)

NH

8 NH,  (VID,

in which R® is as defined in Claims 1 to 5,

to give compounds of the formula (VIII)

R 2
RS R° N/ R
1
° A T
R® I . (VI
O . No 2N ’
R®

10
in which A, T, R', R%, R}, R*, R®, R® and R® are each as defined above,
or

[B] initially converted, in an inert solvent in the presence of a base, with a compound

of the formula (IX)



R RS N,OO7T R TARINYYO (MIl), N TR8 10 in which A T, R, R2
R3, R4, R5, R6 and R8 are each as defined above, or [B] initially

converted, wo RochOmBRE sol vent in the presgnce of a base, wdmhem Ogg/ﬁmgmd
of the fornula (I X) WO 2006/ 032384 125 - PCT/ EP2005/009734 ~Cl D' E 8/\

RNC (IX), in wiich D E and R8 are each as defined in CIaimsltoS
into conpounds of the formula (X) R4R2 6d&5 N/ O T A3D—~~E Z RNUCOC
5inwiich A D E T, R, R3, R4, R5, R6adR8are each as defined above,

and these conpounds are then ei t her [B—i cted, in an.inert solvent in

t he presence of a base, with a conpound f or m(JI|X?. (XI)

in which D, E and R® are each as defined in Claims 1 to 5,

into compounds of the formula (X)

R 2
R X
RS R /Q/\N/
0 IR
_ mX ~
b= E X),

5 ' in which A, D, E, T, R%, R?, R* R®, R® and R® are each as defined above,
and these compounds are then either
[B-1]

reacted, in an inert solvent in the presence of a base, with a compound of the

formula (XI)

10 . R;ZLH (XD,

in which R' is as defined in Claims 1 to 5 and
7! represents O or N-R®, where R’ is as defined in Claims 1 to 4,

to give compounds of the formula (X1II)

15 in which A, D, E, T, Z', R', R}, R*, R*, R®, R® and R® are each as defined above,



100 Rt Z2-H (XI), inwhich R is as defined in dains 1to 5 and Z
represents O or NNR9, where RO is as defined in Clains 1 to 4, to give

conpounds oWotdoes/Hsm3sml a (XI1) RA R2 R61RE N, 0T A R3 RCT/EDI085/069%k4 )
ORB NR 15 in which A, D,'E, T, Z, R, R, R3, R4, R5, R6 and R8 are
each as defined above, WO 2006/032384 - 126 - PCT/ EP2005/ 009734 or [B-2]
reacted, in an inert ggolvent in the presence of a palladiumcatalyst and a
base, with a conpound of the formula (XIll) OT R-B (XIll), 5 OT1l in
which R is as defined in Clainms | to 5 and T represents hydrogen or
(C-A)-alkyl, to giWe’-]corrpounds of the formula (XIV) R RSRA NR2 T A
R3 D.5"k IE(XIV), ORBR 10 inwhich A, Db E, T, R, R, R3, R4, R5, R6
and R8 are each as de¢dcr@0nakh®éR solvelt in the presence of a palladium catalyst and a base, with

a compound of the formula (XIT)
R—B (X1ID),

in which R' is as defined in Claims 1 to 5 and
T' represents hydrogen or (C;-C,)-alkyl,

to give compounds of the formula (XIV)

' R\ R
0 A
7~
A
T%A P am

10 in which A, D, E, T, R', R?, R}, R* R®, R® and R® are each as defined above,
or
[B-3]

reacted, in an inert solvent in the presence of a palladium catalyst, with a

compound of the formula (XV)

s R—(CH,)—zn—X>  (XV),

in which m and R' are each as defined in Claims 1 to 5 and
X3 represents halogen, in particular bromine,

to give compounds of the formula (XVI)



[B-3] reacted, in an inert solvent in the presence of a palladium
catalyst, with a conpound of the fornmula (XV) RL -(CH2)m Zn-X3 (XV), 15
i n whi ch mwodoBs/03a3e4each as defined inifainms 1 to 5 and pOfFEr®0EB6ENL S
hal ogen, in particular bromne, to give conpounds of the fornmula (XVl) WO
2006/ 032384 - 127 - PCT/ EP2005/009734 O Ra R R RS N Ti A3 DI NEOR
I (XVI), R8 CH-R 2)m inwichingA D E T, B, R, R R4, R5 R6

and R8 are each as defined above, or &k reactedRin an inert solvent in
the presence of a base, with aR&orpourfd theN5 fornula (XVI1) d E Z? R
D,,/N (XVI1), in which D, Band\R alg e hajgglefinedin Cains 1to 5
and Z2 represents a bond, T80 0 8rg R4 s defined in Clains 1to
4, to give conpounds of the formula (XVIIRK) R4RiR6 R5 N 110(XVB, R3 D | E
(XVI11), 10 ~NZZ in which A ® E T, 22 XN RZNR3, R4, .R5 and R6 are

8
each as defined above, R N (CH)R

in whichm, A, D, E, T, R', R%, R}, RY, R®, R® and R® are each as defined abbve,
or

[C] reacted, in an inert solvent in the presence of a base, with a compound of the

5 formula (XVI)
N (XVID,

in which D, E and R' are each as defined in Claims 1 to 5 and
Z? represents a bond, O or N-R’, where R’ is as defined in Claims 1 to 4,

to give compounds of the formula (XVIII)

R 2
R
R6 R5 N/
O )\ '
77 A =
o D |E . (Xvi,
0 - k\ )\ 2/R
o N Z

in which A, D, E, T, Z% R/, R, R?, R*, R’ and R® are each as defined above,

and the resulting compounds of the formulae (VII), (XII), (XIV), (XVI) and (XVII) are
subsequently converted by basic or acidic hydrolysis or, if T represents benzyl, also

hydrogenolytically, into the respective carboxylic acids of the formula (I-B)



and the resulting conpounds of the formulae (M1II), (XII), (XIV), (XVI) and
(XVII1) are subsequently converted by basic or acidic hydrolysis or, if T
represents wenoyéo3Bks0 hydrogenol yticaldgy, into the respegtimeogaoiasy!ic
acids of the formula (I1-B) WD 2006/ 032384 - 128 - PCT/ EP2005/009734 R4 R2
R R N HOAR3 (CH2)hn OZR DN (I-B), I8 Rinwhichn, A D E Z
R, R, R3, R4, R5, R6 and R8 argseach as defiped above, and, if
appropriate, subsequently converteg~nt o~y he Bonmpounds of the formula (1)

using esterification or da&’i o odsNknown fromthe literature, 5 and
the conmpounds of the fgpmul a/(1) !
appropriate (i) solvents drar (

if appropriate, reacted wth the
basd§Hak acids to give their
sol vates, salts and/or sollvates of thedsalts % oundtas defined in any
of Jaims 1 to 5 for the Qeatnent and/or proplhyl axi s of disea;gs. 8. Use
of a conmpound as defined in any of Clains 1 t®dS £ prepari ngva’nmedi canent
for the 10 treatnent and/or prevention of dysli pi daem as,
arteriosclerosis, coronary heart disease, throngdsis and netabolic
syndronme. 9. Medi canent, conprising a conpound as defined in any of C ains
1 to5in conbination wth an inert non-toxic pharmaceutically suitable
auxiliary. 10. MedhRRAEAID, K @IRY, RSIRAR‘ART @ pRUtGraS Rl dengd dbhvany of
Clainms 1 to 5.in conbination 15 with a further active conmpound sel ected
fromthe group consisting of PPAR-ganmma and/or PPAR-delta agonists, CETP
i nhi bi t org, t hy?8idT AR PRS1AES S%‘EP/“SI%& rSTed P e ompounds wf ghe Toprppla (Busing
HMG- CoA 1 educt as@erifidalibdbr 2igatioh mlHbdsGabwh @dRahAREraRXPr essi on, squal ene
syn-. thesis inhibitors, ACAT inhibitors, cholesterol absorption

inhibitars, bile acid absorption : o
5 ang1 the compounds of 816 formula (I) are, if appropriate, reacted with the appropriate (i)

solvents and/or (ii) bases or acids to give their solvates, salts and/or solvates of the salts.

7. Compound as defined in any of Claims 1 to 5 for the treatment and/or prophylaxis of
diseases.
8. Use of a compound as defined in any of Claims 1 to 5 for preparing a medicament for the .

10 treatment and/or prevention of dyslipidaemias, arteriosclerosis, coronary heart disease,

thrombosis and metabolic syndrome.

9. Medicament, comprising a compound as defined in any of Claims 1 to 5 in combination

with an inert non-toxic pharmaceutically suitable auxiliary.

10. Medicament, comprising a compound as defined in any of Claims 1 to 5 in combination

15 with a further active compound selected from the group consisting of PPAR-gamma and/or
PPAR-delta agonists, CETP inhibitors, thyroid hormones and/or thyroid mimetics, inhibi-

tors of HMG-CoA reductase, inhibitors of HMG-CoA reductase expression, squalene syn-

thesis inhibitors, ACAT inhibitors, cholesterol absorption inhibitors, bile acid absorption

inhibitors, MTP inhibitors, niacin receptor agonists, aldolase reductase inhibitors, lipase

20 inhibitors, antidiabetics, antioxidants, calcium antagonists, angiotensin-Il receptor
antagonists, ACE inhibitors, alpha-receptor blockers, beta-receptor blockers, platelet

aggfegafion inhibitors, anticoagulants, profibrinolytic substances, anorectics and

cytostatics.



inhibitors, MIP inhibitors, niacin receptor agonists, aldolase reductase
inhibitors, lipase 20 inhibitors, antidiabetics, antioxidants, calcium
ant agoni st swoangé/o3®srsi n-H receptor antggani sts, ACE i nhi bctrae®005/009734
al pha-receptor bl ockers, beta-receptor blockers, platelet aggregation

i nhi bitors, anticoagulants, profibrinolytic substances, anorectics and
cytostati cs.i, WOMOHGHAF23&4rdingl 29 ClaifCY EPAQ0RL0Q2 734imeht - anYRH! GVERMn of
according to daim9 or 10 for the treatnent and/or prevention of

dysl i pi daeni as, daflividapsias| argisderotisnr eprarayy hesart dig¢ass adeomhosis o atyb ghatabahiel
metabolic syndrQfR,md2. Method for the treatnment and/or prevention of
dyslipidaem as, arteriosclerosis, coronary 5 heart disease, thronbosis and
met abol i ¢ syndronme in humans and animal s by adm nistering an effective
amount of a2 | eddttheshier genpaumeat axt/afafr¢vigriepni of dyplipidpemEs.adriesodclerayiss caypnagy

medi camgnt  as d%fe‘iirpﬁgeaisé? tlf%}‘)fbog{s agi ﬁlgt%oli% s%:ﬂrc;]n}e in humans and animals by administering
' an effective amount of at least one compound as defined in any of Claims 1 to 5 or a

medicament as defined in any of Claims 9 to 11.



