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conpri sing

aspect, a

R10 (1) wherein each of R, Rl, R2 and R3 independently is hydrogen

Cl- Ceal kyl ,

C2- C8al kenyl , C2-Ceal ki nyl, <= Gscycl oal kyl ,

C3- C8cycl oal kyl C1- Ceal kyI C5- ClO0ar vyl Cl- Ceal kyl , hydr oxyCl- Ceal kyl , C1-
Ceal koxyCl- Ceal kyl , am nod - C3al kyl , hal od - Ceal kyl , unsubstituted or
substi t ut egyi@hidine Derivativgs , unsubstituted or substituted 5 or 6 nenbered

“het er ocycl

yl comprising 1, 2 or 3 hiero atons selected fromN, 0 and S,

hydr oxy, Cl1-Csal koxy, hydroxyCl-Csal koxy, Cl- C-8al koxyCl-Csal koxy,
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thi o, Cl-Csal kylsulfinyl, Cl- CBal kyl sul fonyl, C5-Cl0aryl sulfonyl,

Cl- Ceal kyl

tituted heter stitu

hal ogen, carboxy, Cl-Csal koxycar bon%/ unsubstitued or substituted

car banoyl ,
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R1, R1 and R2, and/or R2 an(?_%)RS f or myst oget her,7wi th t he carbon atons to

which they are attached a
conprising 0, 1, 2 or B\ h
hydr ogen or C1- Ceal kyl ;
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r oR eI ecteg; N, oand S R4 is
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each:@?", R", R%and R® independently is hydrogen, Cs-Cealkyl, Co-Cgalkenyl, Co-Cealkinyl, Ca-
C;E?éycloalkyf.,CsrcacycioalkyICrCBalkyl, Cs-CioarylC-Cgalkyl, hydroxyCs-Cealkyl, Cy-
GaalkoxyC-Caalkyl, aminaCy-Caalkyl, haloCr-Csalkyl, unsubstituted or substituted Ce-
G-maryl unsubstituted or subs’ﬂiuted 50r8 membered heterocyclyl comprlsmg 1,2 or 3
Iero atoms selected from N, O and S, hydroxy C1~Caalkoxy, hydroxyGCq- Caalkoxy, C1- :

Ekoxy&-C@koxy, haloC4-Cgalkoxy, unsubstituted or substituted Cs-CqparyiCi~Cealkoxy,
Lih%_ubstituted'dr substituted heterocyclyloxy, or unsubstituted or substituted heferocyclle& ’

Cgalko,\y, unsubst;[ued or substituted amino, C,-Caali\ylthm Cq-Cgalkylsulfinyl, Cy-
Caalkylsulfonyl Cs-Croarylsulfonyl, halogen, carboxy, C1-Cgaikoxycarbonyl unsubstitued or
sg{gjstltuted carbamoyl, unsubstitued or substituted surlfarnoyi cyano or nitro;

or R’ and R, R" and R?, and/or R? and R® form, together with the carbon atoms to which they
are attached, a 5 or 8 membered carbocyclic or heterocydlic ring comprising 0, 1, 2 or 3

. heteroatoms selected from N, G and 8;

R is hydrogen or C4-Cgalkyl;

each of R® and R® independently is hydrogen, C;-Cgalkyl, C;-CealkoxyC-Csalkyl, haloCy-Caalkyl,
C4-Cyalkoxy, halogen, carboxy, C,-Cgalkoxycarbomyl, unsubstitued or substituted
carbamowl, cyang, or nitro;

each of R, R®, R®, and R™ independently is C-Cgalkyl, Co-Cealkenyl, C~Calkiny!, Cs-
Ceeycloalkyt, Ca-CseycloalkylCr-Cgalkyl, Cs-cmarylcrcga!kyl hydroxyC-Cgalkyl, G4~ -
CaalkoxyC1 Caaikyl, amlnocq-Caalkyi haloC4-Caalkyl, unsubstituted or substituted Cs-
Cioaryl, unsubstituted or substituted 5 or 6 membered heterocyclyl comprising 1, 2 or 3

-1- Pyrimdine Derivatives The present
relates to novel pyrimdine derivatives, to processes for their

producti on, e as pharmaceuticals and to phar macey |tions
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each of R5 and R6 independently is hydrogen, Cl1-C8al kyl,

Cl- C8al koxyCl- C8al kyl, hal od - Ceal kyl, Ci1-Csal koxy, hal ogen, carboxy,

Cl- C8al koxycar bonyl, unsubstitued or substituted carbamoyl, cyano, or
nitro; eacMOGPU4RF(ISRE, RI, and R10 i ndependently is Cl- CBETHEPRG04/002616

C2- C8al kenyl , C2-Csal kinyl, C3- Cscycl oal kyl, C3-Cscycl oal kyl C1- Ceal kyl ,

CS- Cl0aryl C1- Ceal kyl hydroxyCl Ceal kyl, Cl1 - CBal koxyC1- C8al kyl ,

am nod - C8al kyl, hal od - Ceal kyl , unsubst2t uted or substituted Cs- ClOaryl,
unsubstituted or substituted 5 or 6 nenbered heterocyclyl conprising 1, 2 or
3 WO 20041080980 PCT/ EP2004/ 002616 -2 hetero atons selected fromN, 0 and
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R8, R8 and rmtogetner w e car on atom;%b whi ch
they are atendRéidepengently of eacindiearedn elge bebydrbgen: or het erocyclic ring

conpri si ng)rgbf&d %Q RPLndR® raéﬁhﬂ R&;W‘“?&}n%de?&r%tﬂmé\bargorﬁé?&n& \ﬁhlbt?tbb fore’

nost prefer and salts thereof. The genera ternms used ereln
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fol | oW Ng e aBieAfoma st es) f%ﬂr@naggst ndi cated: Were the plural formis
used for conmpounds, salts, d the Tike, this is taken to mean also a ( -

si ngl e corﬁ;‘é@rﬁf“gﬁﬁsﬁpm@f’abﬂ% like. Any asymmetric carbon atoms may be -/
present i nbkat(iBreef. (S)- or (R S)-configuration, preferably in the (R - or
(S)-configuration. The conpounds nmay thus be present as m xtures of isoners
or

. The general terms used hereinbefore and hereinafter preferably have within the context of this
disclosure the foliowing meanings, unless otherwise indicated:

Where the plural form Is used for compounds, salis, and the like, this is taken fo mean also a
single compound, salt, or the like. | '

Any asymmetric carbon atoms may be present in the (R)-, (S)- or (R,S)-configuration, preferably
in the (R)- or (S8)-configuration. The compounds may thus be present as mixtures of Isomers or
as pure isomers, preferably as enanfiomer-pure diastereomers. '

Q

The invention relates also to possible tautomers of the compounds of formula 1.

C~Csalkyl denotes a an alkyl radical having from 1 up o 8, especially up 1o 4 carbon atoms, the
radicals in question being either linear or branched with single or multiple branching; preferably,
C4-Cgalkyl is butyl, such as n-butyl, sec-butyl, iscbutyl, teri-butyl, propyl, such as n-propy! or
isopropyl, ethyl or methyl; especially msthyl, propyi or tert-butyl,

C.-Cgalkenyl denotes a an alkenyi radical having from 2 up to 8, especially up to 5 carbon
atoms, the radicals in question being either linear or branche_d‘with single or muitiple branching;
preferably, Co-Cgalkenyi Is pentenyl, such as 3—methyia2-buten-2—yl, butenyl, such as 1- or 2- |
buteny! or 2-buten-2-yl, propenyl, such as 1-propeny! or allyl, or vinyl. '



as pure isomers, preferably as enantioner-pure diastereoners. The invention
relates also to possible tautoners of the conmpounds of formula 1. Cl-C8al kyl
denotes a an al k radi cal having from1l up to 8, especially up to 4 carbon
at ons, the‘”?&ﬁf%§?§°|n question being either |inear or bPERERAI4AIMS si ngl e
or nultiple branching; preferably, Cl-Cgalkyi is butyl, such as n-butyl,
sec-butyl, isobutyl, tert-butyl, propyl, such as n-propyl or isopropyl,
ethyl or methyl; especially nmethyl, propyd-or tert-butyl. C2-Cgal kenyl
denotes a an al kenyl radical having from2 up to 8, especially up to 5
carbon atons, the radicals in question being either linear or branched with
single or nmultiple branching preferably, C2- C8a|keny| is pentenyl, such as
.3-net hyl - 2- but en- 2- such as 1- or 2- butenyl or 2-buten-2-yl,
propenyl , Sarbiepliay! ﬂg'ﬁﬂt%'b%ﬁﬁkﬁﬁé’ﬁyi radiea) having frap Ayp to %SWW@‘B@F@@GWJW atoms,

PCT/ EP20044Q026i44s m-q%eaz‘on% iRt linste RP bRAcHR dafteftrby) \Th-OraKklng & prts?.ﬁymcﬁr om

2 up to 8, peci a car.bo atom; the radicals in questi on bei ng
either I|i n@a?-paqplrylgflﬂcgwgedgy?ar@q: y, Cz-Cealkinyl is propinyl, such as
1- pr opi nyI or pr opargyl, or acetyl enyl C3- Cecycl oal kyl denotes a cycl oal kyl

di cal 3 to 8 I
Cycl oput yi SriaraRRAptes § el Rdcd baTEuat o1ue 35 8 cHPBARIR St er abi y
cycl opr opybyctopﬁqul oypiubiuiil, coslopei, oiuohekyl, dydiokemdl soayylobstyle preferatsty byciopedpXxy,

et hoxy, is r ert but oxy. HydroxyC, -CBal kylis especially
hydr oxynet O%Béty %? @1)% hyI or 2-hydroxy-2-propyl. HydroxyC, Ceal koxy is

especially 2- hydroxyet hoxy or 3-hydroxypropoxy. Cl-Ceal koxyC, - Ceal koxy is

et hoxymet Ry PR RO ety G R B T ot U er ol

f lkuori ne, chlorine, ,-br om ne,.-or-i-0di ne, especially fluorine, chlorine, or
b . .
{1 or oCL- CHAT T B ep P L e Rz oy

Hydmxvc1@83_1!&9%3(&&9?999?@!!3/ 2-hydroxyethoxy or 3-hydroxypropoxy. - ..

C1—Caalkoxyc1-caaikoxy is especlaiiy 2—methcxyethoxy

G -Caalkoxy01~05a[ky_1_,i§ especially methoxymethyl, 2-methoxyethyl or 2-ethoxyethyi.

Halogen is preferably fiuorine, chlorine, hromine,.or iodine, especially fluorine, chloring, or, . -0 e

bromine. cotnoo Tty TR Tl T D IR L T e iy R s

A k Ha|oc1-caalkyl is preferabiy chiorccrc:aalkyi or quoroC1-CBaikyi especially trifluoromethyt or
pentafluoroathyl.

HaloGC,-Cgalkoxy is preferably chloroC,-Cgalkoxy or fluoroC4-Cealkoxy, especially
triflucromethoxy. '

Cq-Caalkoxycarbonyl is especially tert-butoxycarbonyl, iso-propoxycarbonyl, mathoxycarbonyl or
ethoxycarbonyl.

Unsubstitued or. substltuted carbamoyl] :SJcarbamoyl substrtuted by one of twe substLta_.l_ents e
selectad from hydrogen, C,-Csalkyl, C~-Csalkenyl, C-Cgalkinyl, Cs-Cseycloalkyl, Cg-... '

CgoycloalkylCy-Caalkyl, Cs-CigarylCy-Cgalkyl, hydroxyCs-Cealkyl, Ci-CealkoxyC- Caalkyl, ha!oC,-



Hal oCl1- Ceal koxy is preferably chlorod -Ceal koxy or fluoroC, - Ceal koxy,
especially trifluoronethoxy. Cl-Ceal koxycarbonyl is especially

tert-but oxycarbonyl, iso-propoxycarbonyl, methoxycarbonyl or

et hoxycar bwaybod/osbsubst i t ued or. substitutedcar banmoyl i spCaEp200a3002616
substituted by _one @ tw(Qsubstituents selected from hydrogen, C1-C8alkyl,
Cz- Ceal kenyl , Cz-CBal ki nyl" Ca-Cecycl oal kyl, C3-- C3cycl oal kyl C1- C3al kyl
Cs-C, Baryl C, - Ceal kyi, hydroxyCl-C8al kyl , 4C1- Ceal koxyCl1- C8al kyl, hal oC1 WO
2004/ 080980 PCT/ EP2004/ 002616 -4 Ceal kyl, unsubstitued or substituted
C5-d oaryl, or am noCl-Ceal kyl, or carbanoyl wherein the substituents and
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C5- G oaryl 4 %ﬁ?'c}ébﬂ VLo HAN Y [<yl Cl- C8al koxyCi - C8al kyl , hal oC1-
C8al kyl , un 5 .tu§8’°8r su stltaﬁ C5 CI oaryl, or am noCl~Coal kyl, or

sulfarmyl wherein the substltuents and the nitrogen atom of the sulfanoyl
group repr@r%ﬁéﬂt@edﬁw%ﬁb&td’[&!@%ﬁ@yl |§”‘§.ﬁf§ﬁ19§llé@!héﬂutéd%;}&iﬁror%mfbbﬁﬂu@ﬁtso lor2
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met hyl sul f d frogt lysyaash) %9@915’1 Ce%ﬂ'@%ﬁyp M|Cs§29P3f %032 2, 2- e"r“;
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preferably sulfamoyl, methylsulfamoyl propylsulfamoyl, cyclopropylmsthyi-sulfamoyl, 2,2,2-
tnfluureethyisuifamoyl dlmethylammoethylsulfamoyl dlmethylsutfamoyl hydroxyethyl-methyl-
suifamoyl, di(hydroxyethyl)suifamoyi, or pyrrolidinosulfonyl,’ piperidinosulfonyl, N-
' methylplperazmosulfonyl or mcrpho!mosulfonyl sspecially sulfamoy! or mathylsulfamoyl.
Unsubstitued or substituted amine is amino substituted by ene or two substituents selected from
 hydrogen, C-Csalkyl, Cz-Cealksnyl, Cz-Cealkinyl, Co-Catycloalkyl, Cs-CotycloalkylCi-Cralkyl, Cs-
GwaWiCq-Cgamw; hydroxyc1-caaikyl, C-CealkoxyC4-Caalkyl, haloC,-Cgalkyl, unsubstitued or ‘
 substituted Cs-Croaryl, aminoC-Csalkyl, acyl, e.g. formyl, C;-Cyalkylcarbonyl, Cs- k )
Ciearylcarbonyl, C4-Caalkylsulfonyl or Cs-Cqparylsulfonyl, and is preferably amino, methylamino,
dimethylamino, propylamino, benzylamino, hydraoxyethyl-methyl-amino, di(hydroxyethyl)amino,
dimethylaminoethylamino, acstylamino, acetyl-meathyl-amine, benzoylamino,
methylsulfonylamine or phenyisulfonylamine, especially amino or dimethylamino.

AminoC4-Csalkyl is especially aminosthyl, methylaminoethyl, dimethylaminoethy! or
dimethylaminopropyl.

Unsubstittied or substituted Cs-Croatyl is, for example, pheﬁsyl, indenyl, indanyl, naphthy, or
- 1,2,3 4-tetrahydronaphthalenyl, optionally substituted by C4-Csalkyl, Ci-CgalkoxyCy-Cgalkyl,
haloC;-Caalkyl, hydroxy, Cs-Cgalkoxy, methylenedioxy, amino, substituted amino, halogen,



hydr ogen, Cl-Ceal kyl, Crceal kenyl, C2-C8al ki nyl, C3-Cacycl oal kyl,
C3-cbeycl oal kyl C1- Ceal kyl, C5- Cloaryl Cl-CBal kyl, hydroxyCl- CEaIkyI

Cl- C8al koxyCl- Ceal kyl , hal od - Ceal kyl , unsubstitued or substitute

C5- C, oar ylwo aomitiogd8%e C8al kyl , acyl, e.g. fornyl, Cl-Ceal kWH&F%’&W‘PM%

Cl oaryl carbonyl, C1-CBal kyl sul fonyl or C5-Cl oarylsulfonyl, and is preferably
am no, nethylam no, dinethylamno, propylam no, benzylanino,

hydr oxyet hyl - net hyl - am no, di (hydroxyet hgl-) am no, di net hyl am noet hyl am no,
acetyl am no, acetyl-nethyl-am no, benzoyl am no, nethyl sulfonylam no or
phenyl sul fonyl am no, especially amno or dimethylam no. Am noCl-Ceal kyl is

|
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subst i
phenyl , i nEdeametyihanyh meiaprbagy. drthoxypheny metw!teﬂ%dmp%%ipﬁiﬂlﬁwpbw or

opti onal | Ybr§|H§}§'Ieh§dU\bﬁéi‘eWthqu@ﬁﬂeK%|may%1r(5ﬂd<%qu'p§%d§)ﬁbn preferably meta
hal od - Ceal k hydr oxy, Cl-CBal koxy, net hyl enedi oxy, am no, substituted

am no, hal%@érr"i‘ WO 2004/ 080980 PCT/ EP2004/ 002616 -5 car boxy,
Cl- Ceal koxycar bonyl , car barmyl sul farmyl cyano or nitro; preferably

phenyl o) tri.fluorp en t hoxyphen | . di hoxyphenyl

net hyl eneé%é?ﬁﬂ%’ﬁﬁ Qemagegbeﬁg%an '%?ﬂl‘ ME%P‘M&%}’ %Yhe substituents
may be in ortho, meta or para position, preferably neta or para.

C5- C18aryl 2 I e or, phenoxy, e.g.

p- met hoxypfre ﬁ@(@c’ B%E% 35%%3’%?%& 2pmééﬁ%ﬁ ecially benzyl or

2- phenyl et hyl . C5-C oaryl Cl1- Coal koxy is especially benzyl oxy or

2- phenyl et(f'%é’a&yi&{‘é%ﬂ%&{(Is%%ﬂec?éll@gpzynwB\If%e?\y@fhc _rrenbered het er ocycl yl

conprising 1 ero a ecte 0 and S may be
upsaturated, partially unsaturated or saturated, and further condensed to a
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through a hetero or car tom and

exa
pyrrol i di replected frpardh &P gnd S msbe; upsaiuratedy parially Uasasin n{;d of F@tﬁ‘??ﬁdyﬁnd urther
benzot ri azghdensed Btd BFRb )gh:u RY Bisdy & ,méﬁiﬁe%d Heffdtbeycly RAY may lbe bound

él szefaézll hgfrguggﬁ}g réﬁ Elo?glé:lp% aﬂ.‘&ﬂ pa%& is, %re prié ni;yigi’olylsig‘:{ljﬁypyrm‘ié] rYyl imidazolyl,
benzimidazolyl, pyrazolyl, friazolyl, benzotriazolyl, tetrazolyl, pyridyl, quinolinyl, isoquinolinyl,
1,2,3,4-tetrahydrogquinolinyl, piperidyl, pyrimidinyl, pyraziny, piperazinyl, purinyl, tetrazinyl,
oxazolyl, isoxalyl, morpholinyl, thiazolyl, benzothiazolyl, oxadiazolyl, and benzoxadiazolyl. -
Substituents considered are Cy-Csalkyl, hydroxyCi-Cgalkyl, Ct-CgalkoxyC4-Cgalkyl, Ci-
CealkoxyCs-Cgalkoxy, haloC-Caalkyl, hydroxy, amino, substituted amino, C-Cgalkoxy, halogen;”
carboxy, Ci-Cgalkylcarbonyl, C-Cealkoxycarbony!, carbameyl, C;-Cgaliylcarbamoyl, cyano, oxo,
or unsubstitued or substituted 5 or 6 membered heterocyclyl as defined in this paragraph. 5 or 6

L membered heterocyclyl preferably comprises 1 or 2 hetero atomé selected from N, O'and'8, ™" 7

ndol yl,

and is especially indolyl, pyrrolidinyl, pyrrofidonyl, imidazolyt, N-methylimidazolyl, benzimidazolyl,
S,S-dioxoisothiazolidinyl, piperidyl, 4-acetylaminopiperidyl, 4-methyicarbamoylipiperidyl, 4-
piperidinopiperidyl, 4~-cyanopiperidyl, piperazinyl, N-methylpiperazinyl, N-(2-
hydroxyethyl)piperazinyl, morpholinyl, 1-aza-2,2-dloxo-2-thiacyclohexyl, or sulfolanyl.

in unsubstituted or substituted heterocyclyloxy, heterocyclyl has the meaning as defined above,
and is especially N-methyl-4-piperidyloxy. in unsubstituted or substituted heterocyclylCs-
Cealkoxy, heterocyclyl has the meaning as defined above, and is especially 2—pyrrolidinoethoxy,

2-morpholinoethoxy, 3-morpholinopropaxy, 1-methyl-piperidin- 3-ylmethoxy, 3-(N- o e
methylpiperazino)propoxy or 2-(1-imidazolyl)ethoxy. ' e



oxazol yl, isoxalyl, norpholinyl, thiazolyl, benzothtazolyl, oxadiazolyl, and
benzoxadi azolyl. Substituents considered are Cl-Ceal kyl, hydroxyC, - Ceal kyl ,
Cl- Ceal koxyCl- Ceal kyl, C,- CB8al koxyCl- Ceal koxy, hal oCl-Ceal kyt, hydroxy,

am no, subwoiewupe@san no, Cl-Ceal koxy, hal ogen, car boxypcT/EP2004/002616

Cl- Ceal kyl carbonyl , Ci-Ceal koxycar bonyl, carbanmoyl, CIl-Ceal kyl car banoyl ,
cyano, 0xo0, or unsubstitued or substituted 5 or 6 nenbered heterocyclyl as
defined in this paragraph. 5 or 6 rrerrtg%r_ed het er ocycl yl preferably
conprises 1 or 2 hetero atons selected fromN, CJ and S and is especially

i ndolyl, pyrrolidinyl, pyrrolidonyl, imdazolyl, N rret hyl i m dazol yI ,

benzi m dazol yl _S, S—dl oxoi sot hi azoi i di nyl, piperidy
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substituted, e.g. by=C=CBalkylFs=CL-Ceal koxy ~=hal oCl Oeal kyI ‘hydroxy, ™

am no, SUQQES'ME%CQW e ph&ﬁrra@@ﬁi’cﬁlﬂ?@éceﬂ?@dlé’%t@ of GRS of formulal. - s o

C, - Ceal koxycar bonyl , * carbanoyl, cyano, oxo. The two adj acent
substituents form ng~such~a rifg are” pref erably propyl ene;butylene; 1
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of conpoupdspiednid eulfonicar sulfamic acids; for.example acetic-acid, proplonic acid; octanoic acid; -
decanoic acid, dodecanoic acid, glycolic acid; lactic-acid, fumaric acid, succinic acid; adipic.agid;z - .-
pimelic acid, suberic acid, azelaic acid, malic acid, tartaric acid, citric acid, amino acids, such as

giutamic acid or aspartic acid, maleic acid, hydroxymaleic acid, methyimaleic acid, .= 7 apy wmemar iy
cyclohexanecarboxyiic-acid, adamantanscarboxylic acid, benzoic acid, salicylic acid, 4- _cz=.0 Wi o
aminosalicylic acid, phthalic acid, phenylacstic-acid, mandelic acid; cinnamic acid, methane- or:~ ==z o

ethane-eulfonic-acid,.2—hydroxyethanesulfonic acid, ethane-1,2-disulfonic acid, benzenesulfonic (

acid, 2-naphthalenesulfonic acid, 1,5-naphthalene-disulfonic acid, 2-, 3- or 4
methylbenzenesulfonic acid, methylsulfuric acid, ethyisulfuric acid, dodecylsuliuric acid, N-
cyclohexylsulfamic acid, N-methyl-, N-ethyl- or N-propyl-sulfamic acid, or other organic protonic
acids, such as ascorbic acid.

For isolation or purification purposes it is also possible to use pharmaceutically unacceptable
sa!te for exampie picrates or perchiorates. For therapeutic use, only pharmaceutically
acceptable salts or free compounds are employed {(where applicable in the form of
pharmaceutical ptepar,atians), and thiese are therefore, preferred. = voou nnmms e e




Such salts are forned, for exanple, as acid addition salts, preferably with
organic or inorganic acids, fromconpounds of fornmula | wth a basic
nitrogen atom especially the pharmaceutically acceptable salts. Suitable

i nor gani ¢ aWO8044188980f or exanpl e; hal ogen aci ds, such as REAEFEHHEPS6 aci d,
sul furic acid, or phosphoric acid. Suitable organic acids-are, for exanple,
carboxylic,. phosphonic, sulfonic or sulfamc acids, for. exanple
acetic-acid, propionic acid; octanoic acid, decanoic acid, dodecanoic-acid,
glycolic acid; lactic-acid;fumaric acid, succinicacid-, adlplcaC|d -
pinelic acid, suberic acid, azelaic acid, malic acid, tartaric acid, C|tr|c
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met hane- o] .. ethane-sul foni c-aci d, . 2- hydr oxyet hanesul f oni caci
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acid, 1, 5- npphiphath eneeshgitint.oni ¢ acid, 2-, 3- or 4- methyl benzenesul fonic
aci d, rret hyl sul furic acid, ethylsul fur| C aC| d, dodecyl sul furic acid, N

cycl ohexyl sulfamc acid, N-nethyl-, Nethyl- or Npropyl-sulfamc acid, or
ot her or garihe compulitls of foARLIES haw\luable pRawREbIbgics prapertiesasidestritedon of
purificati 91540@ oses ht js.also possible to use pharmaceutically

unaccept abl 51Yeang gereliRi3m| e picrates or perchiorates. For therapeutic
use, only pharmaceutically acceptable salts or free conpounds are enployed
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formof t hei p r£t§1 clncl.udi-ng those salts that can be used as

i ntermedi ates, for exagpl einthe purification or identification of t he
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salts, as rorlate an rmul a have
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herei nafter. substituted 5or 6 memberad heterocyclyl comprising 1 or 2 hetero atoms selected from N, - ;-
| Q and S, e.g. morpholino, piperiding, piperazino or N-msthylpiperazino, Cy-Cealkoxy, .g. -~
methoxy, ethoxy or isopropoxy, haloC-Cgalkoxy, e.g. trifluoromethoxy, Cs-Cyearyloxy, e.g.
phenoxy, unsubstituted or substiiuted heterocyclyloxy, 8.g. 1-methyl-4-piperidyloxy,

unsubstituted or substituted heterocyclyiC-Csalkoxy, e.g. 2-(1-imidazolyl)ethoxy, 3-
morphaliﬁapropoxy or 2-morpholinoethoxy, unsubstituted or substituted amino, s.g. -
methylamino, dimethylamine or acetylamino, C4-Cealkylsulfonyl, e.g. methylsulfonyl,

halogen, &.g. fitoro of chloro, unsubstituted or substituted carbamoyl, e.g. -

—

cyclohexylcarbamoyl, piperidinocarbonyl, piperazinocarbonyl, N-methylpiperazinocarbony!
or rnorpholinocarbonyl, unsubsiituted or substituted sulfamoyl, e.g. sulfamoyl,
methyisulfamoyl or dimethylsulfamoyl; preferably hydrogen, piperazino, N-methyipiperazino
or 1-methyl-4-piperidyloxy, in particular hydrogen;

(b) R" is hydrogen, C,-Csalkyl, e.g. methyl, ethyl or isopropyl, hydroxyC-Cealkyl, e.g.
hydroxyethyl or hydroxybutyl, haloCs-Cgalkyl, e.g. trifluoromethyl, unsubstituted or
substituted Cs-Cyoaryl, e.9. phenyl or methoxyphenyl, unsubstituted or substituted 5 or 6
membered heterocyclyl comprising 1 or 2 hetero atoms selected from N, O and §, e.g.
morpholino, piperidine, piperazine or N-methylpiperazino, C4-Cgalkoxy, e.g. methoxy,
ethoxy or isapropaxy, haloC+-Csalkoxy, e.g. trifluoromethoxy, Cs-Ciparyloxy, e.g. phenoxy,
unsubstituted or substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or



In formula | the follow ng significances are preferred i ndependently,
collectively or in any conbination or sub-conbination. In each of the
following significances Ais Cor N preferably C (a) each of Roor R2

I ndependenwbyodsmsipgolr ogen, C, - Ceal kyl, e.g. nethyl, ethypcompe@apiny!
hydr oxyCl- Ceal kyl , e.g.' hydroxyethyl or hydroxybutyl, haloC -Ceal kyl, e.g.
trifluoronmethyl, unsubstituted or substituted CB-C oaryl, e.g, phenyl .or
met hoxyphenyl, unsubstituted or substityted 5 or 6menber ed het er ocycl yl
conprising 1 or 2 hetero atons selected fromN, Oand S, e.g. norpholino,
pi peridi no, piperazino or N nethyl pi pera2| no, C, -Ceal koxy, e.g. nethoxy,
et hoxy or i sopropo hal oC, - Ceal koxy trifluoronethoxy, C5-C, oarﬁ/l oxy,
e.g. phenoxf”bﬁfﬁtl-g%%@ﬁt?rf’%@@t%a@%sﬁ Bt HW'%@Q%M! SZTF@WO“@P&)POXY or '
1- et hyl - 4- pinpshhdiliidetiaky, undisstRidd driebissifed ﬁﬂhﬁtdé Hﬁ&ﬁ&lammo, dlmethylammo or
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met hyl ami no, Lﬂsmtuﬂuwdmmtnmtemmmo@nb@ocycrahemmemow biberiitocathodyl,
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di net hyl sul fg‘%g‘rc’ﬁg'yg‘ﬁ’ er éeﬁlms%ﬂﬁﬂ%%éﬁm ﬁ“’%@ gr#)l i%{%ﬁ& E’YI )@u zino or
é— macta hlylk I4 plnmﬂphrxliz;mmboxy %%ﬂtrnhomuemomyﬂlrm hydrpoeR,; (%:lg ;Iygyfl(r ogen,

al KY' (o) 1€ i hyd; Cewy P hyd @‘é{i | 0 {9r
mydr oxyet K9 o YUY TE O ok ob P st yarelty 15
Rt AL G e e AN 0
unsubsti t ut e%é?ﬁbéé&%?étér&é?c@ﬂca’?n ’émg1 o?@'ﬁ'@f%?&%xﬂ@&é?é&w’ﬁ:ﬂh Q%HVS g 1 or.2

hetero atons selected from N phol | no, Perl di’'no,

pi per azi no oPYRRISRRY §f BiSrriipxaisptiinzoldiny b&aﬂ%‘t‘i&%ﬂ% %Qd"eth@fyh% tuteganng) ect
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enoxy, unsubsti sti e cycl yl.ox N
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-g halogen, e.g. fluoro.or chloro carboxy, substituted or unsubstituted carbamoyi, e.q.

\

carbamoyl; methylcarbamoyl-or dimethylcarbamoy!; unsubstituted or substituted sulfamoyl =~

e.g. sulfamoyl; methylsuliamoyi, propylsulfamoyl, isopropyisulfamoyl, iscbutylsulfamoy, = ..o
cyclobrcspy!m‘eth)d-'suh"am’oyl-;'2,2;2-triﬂu0roéthylsuifamoyi, dimethylsulfamoylor -~ . =~ =z o
morpholinesulfonyt; preferably suffamoy!, methylsulfamoyl or propylsulfamoyly:=. 7o ams s s

(d) each pair of adjacent substituents R® and R', or R" and R?, or R? and R® are -CH,-NH-CO-, -
CH2-CHENH-CO-, <CHz-CO-NH-, -CHzCH-CO-NH-~, -CHz-NH-8C0~, ~-CHy-CHx-NH-803=, -
CHS0z-NH-=; “=CH:-CHz-802-NH-, -CHz-CH3-805; -CHz-CH-CHz-S0,-, -0-CHz0~; or-Or=i5 - oy
CF -0+ and such pairs wherein hydrogen in NH is replaced by Cy-Cgalkyl; preferably the 2.2 a n
pair of adjacent substituents R® and R’, or R" and R? being -0-CHz-O-, and the pair of
adjacent substituents R? and R® being ~CHx-NH-CO- or -CHy-NH-S0,-,

(e) R* is hydrogen or C1-Cgalkyl, &.g. methyl; preferably hydrogen;

{f) R®is hydrogen: C-Caalkyl, e.g. methyl or ethyl, halogen, e.g. chioro or bromo, haloCy-
Cealkyl, e.g. frifluoromethyl, cyano or nitro; preferably hydrogen, methyl, ethyl, chioro,
bromo, triflucromethyl or nitro; in pariicular chloro ot bromo;

(g) R®is hydrogen;

(h) each of R” and R® indepandently is hydrogen, C-Cgalkyl, e.g. methyl, ethyl or isopropyl; =
hydroxyC,-Cgalkyl, e.g. hydroxyethyi or hydroxybutyl, haloC;-Csalkyl, e.g. trifluoromethyl,
unsubstituted or substituted Cs-Cyparyl, e.g. phenyl or methoxyphenyi, unsubsfituted or
substituted 5 or 8 membered heterocycly! comprising 1 or 2 hetero atormns selected from N,



substituted heterocyclyl Cl-Ceal koxy, e.g. 2-(1-im dazolyl)ethoxy,

3- nnrpholinopropoxy or 2- norpholinoethoxy, unsubstituted or substituted
am no, e.g._ne am no, dinmethylam no or acetylam no, Cl-Ceal kyl sul fonyl,
e.g. net hyl‘éfglz?%ﬁ?}‘?% Ohal ogen, e.g. fluoro or chioro, unsBBYEPFQHEER6LE
substituted carbanoyl, e.g. cyciohexyl carbanmoyl, piperidinocarbonyl,

pi per azi nocar bonyl , N-nethylpiperazinocarbonyl or nor phol i nocar bonyl
unsubstituted or substituted sul fanmoyl, .g-g. sul fanoyl, methyl sul famoyl or
di met hyl sul fanoyl; preferably hydrogen, piperazino, N—nethylplpera2|no

nmor phol i no, 1- et hyl - 4- pi peri di nyl oxy, 3- norphol i nopropoxy or

2- hol | | kyl
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phenyl sul f onyf™® hﬂ‘?&‘i“%é’ﬁ”e*@"ﬁm“‘? P'Iﬁﬁea’}lﬁlﬁ?'“%@‘gp ¥5(§’H‘P’b’b>@39 "Lem!!@!f?'m ed or
g_nsu?ﬁt : t ut gdnsla?@awhuor?otgchtm%&Wétd q[rlétﬁlis}ﬂbdt&ﬁfahﬂiﬂb){d e@l
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izsobu]'E IyI sul faﬁnmb;phommémmmwbummf]beﬁwofudxﬁsaﬂmxdlsuﬁaraoyl eg. sulfamolyl I

trifl uoroet sul f a i.nosul fonyl ;

p(réef erably su %fam%%@mgﬁ%@ ph Brregogb(% Idgoﬁﬁf‘dﬁ%&(l - ISQRERPY Lac’% pair of

adj acent substrifitoenethyRpheryl, Riethosyphhyl spigeriBide, pperéca Nem@&BylpiperaziGk2- NH- CO- ,

o cro- N SO iR e s e e oo 2

_ CHz - CH2- CHr - someholincatiomy, 261 -imigezatyethomy, @maﬂwwlsmélhnrpama@houmeﬁ@tﬂnyhydr ogen
in NHis repl @ﬁhf@éa@én@e%éfyilnoc%ﬁﬁﬁB@Q}cﬁbh@)%afba%ylr of adj acent

substituents and t he pai r of
adj acent smﬁ’b@t Bhydiepen. Ra-Capllay! reag- thesting E‘ir@g&' isgrepy. htﬁmxy@@ﬂw (e) R4 is
nydrogen or, C;a o3l o H9arexyblB, RbC-DIRlE & D TSHERACD:-C b, 8. bRenylor

E;?Lc&,g?n yphenﬁ L%suﬁ%utéél or substl utgcl Sar 6 mer%bered ﬁet%rocyclyl %cr:r%prci)srmgb oo

2 hetero atoms selected from N, O and S, e.g. marpholino, piperidino, piperazino or N-

methylpiperazing, C-Cealkoxy, e.g. methaxy, ethoxy or isopropoxy, haloCs-Cegalkoxy, e.g.

friflucramethoxy, Cs-Croaryloxy, e.g. phenoxy, unsubstifuted or substituied heterocyclyloxy,

e.g. 1-methyl-4-piperidyloxy, unsubsfitited or substituted heterocyelylCs-Cyalkoxy, e.g. 2-(1-

- imidazolyl)ethoxy, 3-morpholinopropoxy or 2-morphelinosthoxy, unsubstituted or substituied

L _ amino, e.g. methylamind or dimethylamine, Cs-Cgalkylsulfonyl, e.g. methyisulfonyl, halogen,

" e.g. fluoro or chloro, unsubstituted or substituied carbamoyl, e.g. cyclohexylcarbamoyl,
piperidinacarbonyl, piperazinocarbonyl, N«me_thylpiperazinocarbonyl or morpholinocarbonyl,
unsubstituted or substituted sulfamoyi, e.g. sulfamoyl, methyisulfamoyl or |
dimethylsulfamayl, cyano, or nitro; preferably hydrogen, methyl, piperidine, piperazino, N-
methylpiperazino, morpholino, methoxy, ethoxy, triflucromethoxy, phenoxy, 1-methyl-4-
piperidyloxy, 3-morpholinopropoxy, 2-morpholinoethaxy, 3-(N-methylpiperazino)-propoxy,
methylamino, fluoro, chioro, sulfamoyl or nitro;

() R* is C~Cgalkyl, .g. methyl, sthyl or butyl, hydroxyCi-Csatkyl, e.g. hydroxyethy! or
hydroxybutyl, haloC-Csalkyl, e.g. trifluoromethyl, C4-Csalkoxy, e.g. methoxy or ethoxy;
unsubstituted ot substituted heterocyslylCi-Cealkoxy, €.g. 2-(1-imidazolylethoxy,
unsubstituted or substituted amino, e.g. methylamino or dimethylamino, halogen, e.g. fluoro



Ceal kyl, e.g. trifluoronmethyl, cyano or nitro; preferably hydrogen, nethyl,
ethyl, chioro, brono, trifluoronethyl or nitro; in particular chloro or
brono; (g) R s hydrogen; (h) each of R and RO independently is hydrogen,

C, - Ceal kylwoeo@stmsd hy!l , ethyl or isopropyl, hydroxyC, - GeniEkwos/ez6ds

hydr oxyet hyl or hydroxybutyl, hal oC, -Ceal kyl, e.g. trifluoronethyl,
unsubstituted or substituted C5-Claryl, e.g. phenyl or nethoxyphenyl,
unsubstituted or substituted 5 or 6 ne red heterocyclyl conmprising | or 2
hetero atoms selected fromN, WO 2004/ 080980 PCT/ EP2004/ 002616 -9 O and 3,
e.g. norpholino, piperidino, piperazino or N- met hyI p| pera2| no, Cl- Ceal koxy,
e.g. nethoxy, ethoxy or isopropoxy, haloCl-C8alk . trifluoromethoxy,
Cs- Cl0ar y| oxy°r cBlog; carB%n@ﬁ@amQ)fh%H%stupﬁtﬁ‘ft@‘élo'bﬁu%ﬂlé@ﬁ is@ffﬂ"@éﬂ A&t auiEgt.y | oxy,

e.g. 1-methylmdh suwamwlw amséthylsum@stpréférbw mythyﬁ BOSL etHoRy ethoxy, 2-(1-

het er ocycl yl Cl - - | m azol et h ox 3- nor phol i nopr opoxy
or 2-mor phol |'W@@Fﬁﬂf@§" xﬁﬁ%ﬂ‘%@ﬁ"ﬂ'?%t aning, 'Ea a/am no, e.g. 7
met hyl am ng) emrm&byb@menosmm@wkémdw om&@@@kslwaéahd RRyare -BIHICH=CH-,

met hyl sul fonyl.,,_-hal.ogen,. .e. fl
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pi pe[) azi nocag@o@%*CW@mUk&g@per&CF@@apmwy 'ldfmrpaimf ad]admhaﬂntlhegtﬁlRT I
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phenyl, nmet hd*sl&*y-ﬁ:hlsﬁyﬂ-,,-CHFNéiH ~(HQOa:CHaiGbr, alitA0H-CHrSHdr p085%-QFi no,

mor phol i no, et hoxy, et hoxy | sopr opoxy, phenoxy, 3-morpholinopropoxy, . 2-.

mor phol i noet hoxy, 2-(14rrm dazol yl) et hoxy, dinethylamino, fluoro, N
mor phol i ndﬂ@newmfgnred arpﬂ?wpﬁwmaamymdqunmlmoﬂ&m%wyIanbcombmaﬂon or~ o
cycl ohexylé;@[dam{,on (1) Ra LS hydrogen,q= Cl- CBal kyl., e.g. .nethyl, et hyI or_
I sopropyl, hydr - hydroxyet hyl or hydrox butyl

hal oC1- caaleigrch %*y Ry! or. Rr 'M‘?R?BPWMWWQ@ &gyl @ ggmethiesthyl ob\soraropyl e
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conprising 1 or hetero atonms selected fr g % hollno

pi peri di no, ﬂeFéQ%YE'V'rFG“T?F's‘W et i@?tﬁ'l' VA ?Ftec@""@g]a I&S‘Qﬁ e 51°r Byxy

ethoxy or i sqpenigiasypipdredimGr-NBatipiyrazio 0-Caalkoxy, s.g: methoxy, ethoxy ar =
isopropoxy, unsubstituted or substituted heterocyclyloxy, e.g: 1-methyl-4-piperidyloxy, - =iy,
unsubstituted or substituted heterocyclylCs-Cgalkoxy, e.g. 2-(1-imidazolyl)ethoxy, 3=+ oo
morpholinopropoxy or 2-morpholinoethoxy, unsubstituted or substituted amino, e.g.:

i

methylamino, dimethylamino or acetylamino, halogen, e.qg. fluore or chloro; preferably -

hydrogen, piperazino, N-methylpiperazino or 13methyl-4-piperidyloxy, in p"articula?

hydrogen; ~ - 7o e R ET S O e o ~ I e =
(b") R is hydrogsn, Ci-Cgalkyl, e.g. methyl, ethyl or isopropyl, hanC1-Csalkyl e.q. . —-j_' s (M

trifluoromethy!, unsubstituied or substituted 5 or 6 membered heterocyclyl comprising 1 or2 - (\ e

hetero atoms selected from N, O and 8, &.g. morpholino, piperidino, piperazino or N- |

methylpiperazine, Cy-Csalkoxy, e.g. methoxy, ethoxy or isopropoxy, unsubstituted or

substituted heterocyclyioxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or substituted

heterocyclylC-Cgalkoxy, e.g. 2-(1-imidazolyl}ethoxy, 3-morpholinopropoxy or 2-

morpholinoethoxy, unsubsiituted or substituted arino, e.g. methylamine, dimethylamino or

acetylamino, halogen, &.9. fiuore or chioro; preferably hydrogen, piperazino, N-

methylpiparazino, morpholino, 1-methyi-4-piperidinyloxy, 3-morpholinopropoxy or 2-

morpholinoethoxy, in particular hydrogen; s Sotme e
(c)RPis hydrogen, Cs-Caalkyl, é.g.methyl ot ethyl, haloCy-Cgalkyl; e.g.-frifluoromethyl, T

unsubstituted or substituied 5 or 6 membered heterocyclyl comprising 1 or 2 heteroatoms

selected from N, O and S, e.g. 2-pyrrolidonyl or S,S-dioxoisothiazolidinyl, C,-Cgalkoxy, e.g.



trifluoronethoxy, CB-Cloaryloxy, e.g. phenoxy, unsubstituted or substituted
het erocycl yl oxy, e.g. 1-nethyl-4-piperidyloxy, unsubstituted or substituted
het er ocycl yl G - Ceal koxy, e.g. 2-(1- imdazolyl)ethoxy, 3-norpholinopropoxy
or 2-nor phdVQ AWe08R9%Y/; unsubstituted or substituted am METEL2§04/H82636y1 ami no
or dinmet hyl am no, Ct-Ceal kyl sul fonyl; e.g. nethylsulfonyl, halogen, e.g.
fluoro or chloro, unsubstituted or substituted carbanoyl, e.g.

cycl ohexyl car bamoyl, pi peridi nocarbonyl 44 pi perazi nocar bonyl ,

N- et hyl pi per azi nocar bonyl or norpholinocarbonyl, unsubstituted or
substituted sulfanDyI e.g. sulfanoyl, nethylsulfanoyl or

di met h I | f t f b th I di no,
O o e, R O Bl R 950 g P 0
trifl th Ispifoagia at lforgla 6rCehjiyizulionyB Is :
o T

chl oro, sulfarrﬁ’g O EPe e? % ‘;3%@ %ﬁ ﬁ@@ oo né)ﬁ'"%u gultﬁﬁj
butyl, hydrox y@ﬂlbmedkparbareos@; e. gry.dnbemym mqthwcﬂrbaﬁ:%MDrod(lylbﬁhvlyarbamoy!

hal Cl C8al k { ,
uﬁsabst i tﬁt e)d/bnosru bt t%% ?‘thuk’ &gmﬁa?ﬁe'r o‘%% ﬁﬁeth ngamG?l HBESMsﬁ]fan-EM‘OXy
2-(1-i m dazol yogr@mwmu@moyl.umbrbuifqmyé@ymprmthxlﬁvl ca R e

met hyl am no
PCT/ EP2004/ oggfqué@@ﬁw}f%ﬁOd'm%i’m'%ﬁ'ﬁy’%r%r@(’ I’Sng)l{/aﬁg é&%@*ﬁ%@%ﬁ" ‘ed or

substituted sFhYadiAMoviorgronyisyifamayyl . net hyl sul f anoyl or
di met hyl suldypdue bair 6 REARLYsHRARR anh ot YdrR1 R4 ROXY R? ahdRXdre %@-NH-CO- -

d lyl) et di I fl nd
off aﬁfzcéni esﬁﬁgﬁémﬁm S e e O O A Re- RSP o Pioods”
_ Cllj-zglaj?-l-m C{ﬁﬂFﬁH-rz dthced bwﬁ-ﬂﬁémﬁ,,pmfé&lWHﬁalrdﬁﬁcﬁ%lﬁhﬂents R® and R', or R’
- r or
preferably th%dp%brem@f Oﬁg%%eﬁ?dg'ﬁﬁgﬁ%%ﬁegt SIQEH% ]EQSEQ% F?gngn@_hé\]%el ng
-0-CH2-0- or @@eorpé:Hﬁ-Nblf-S@qdj acent substituents R9 and R70 being - NH CH=CH,
- CH=N- NH-, gog;qz CHZ CHr CH2- CHz2- or -0 CF2-0. Nbre preferred

are.the fo ovm n r?ea‘nl ngs, i ndependent 1y, col | ect i vel%/ I n any
conbi nat i oﬁ')Br is rg@@g@bmmm, edi chloro or bramo, haloG1-GgaI[<yi e.g. trifluoromethyl, or nitro;

preferably hydrogen, chioro, bromo, frifluoromethyl or nitre; In particular chlore or bromo; - -

() R® is hydrogen; - R T LT ;

(h") each of R’ and R lndependenﬂy fs- hydrogen C1-Caalkyl e.g. methyl ethyl or :sopropyl
haloC4-Csalkyl, e.g. trifiuoromethyl, unsubstituted or substituted Cs-Croaryl, €.9. phenyl or-
methoxyphenyl, unsubstifuted or substituted 5 or 6 membered heterocyclyl comprising 1 or
2 hetero atoms sslected from N, O and S, e.g. morpholing, piperidino, piperazino or N-

methylpiperazing, C-Cealkoxy, e.g. methoxy, ethoxy or isopropoxy, unsubstituted or . -
L _ substituted heterocyclyloxy, e.g. 1-methyl-4-piperidyloxy, unsubstituted or substituted
' haterocyclylC,-Cgalkoxy, e.g. 2-(1-imidazolylethoxy, 3-morpholinopropoxy or 2-

morpholinoethoxy, unsubstituted or substituted amino, e.g. methylamino, dimethylamino or
acetylamino, halogen, e.g. fluoro or chioro, unsubstituted or subsfituied carbamoyl, e.g.
cyclohexylcarbamoyl, piperidinocarbonyl, piperazinocarbonyl, N-methylpiperazinocarbonyl
or morpholinocarbonyl, unsubstituted or substituted sulfamoyl, e.g. sulfamoyi,
methylsulfamoyl or dimethylsulfamoyl; preferably hydrogen, methyl, isopropyl,
trifluoromethyl, phenyl, o-, - or p-methoxyphenyl, piperidino, piperazino, N-
methylpiperazino, morpholino, methoxy, ethoxy, isopropoxy, phenoxy, 3-
morpholinopropoxy, 2-morpholinoethoxy, 2-(1-imidazolyl)ethoxy, dimethylamino, fluoro, .. .-
morpholinocarbonyl, piperidinocarbonyl, piperazinocarbonyl or cyciohexylcarbamoyl_;



(a) each of R or R2 independently is hydrogen, Cl-Ceal kyl, e.g. nethyl,
ethyl or isopropyl, halod -Cealkyl, e.g. trifluoronethyl, unsubstituted or
substituted 5 or 6 nenbered heterocyclylconprising .1 or.2-hetero atons
sel ect ed fwomdos®sand S, e.g. norpholino, piperidino, PCPEP2RHNG236

N- et hyl pi perazi no, Cl-Caal koxy, e.g. methoxy, ethoxy or -

| sopropoxy, .. unsubstituted or substituted heterocyclyl oxy, e.g.
1-nethy|-4-p|per|dyloxy, - unsubstituted.orsubstituted

. heterocycly.|Cl-CBal koxy, e.g. 2-(1-im dazolyl)ethoxy,: 3=.
nDrphoIinopropoxyorZ nDrphoIinoethoxy unsubstituted or substituted

am no, | am no, dinmethylam no or acetyl am no, hal ogen,

fluoro or g}b)lﬁ‘ ¢ B\’dr‘?ﬂe@f Grasiyl eﬁy@’?ﬁ’@b gthylgr E@P%V]n@'QW%WW Bi EQF%TQF‘R’EB‘Ybr

ﬁ (rjret hyl - 4- plaéga' +a€%¥|é)g<)bheh'ﬁ' om%bmham uhy:_cirsﬁma or bthatituldd 5 & 6 n&gmlbﬁred
rogen, a | S ro a
DO ot Ieteroai samping Lor Lpeiemiine SHesiectasy Noiaoh Se paamisoit ) c! )

conpri 3 i ng 1 pipeddind) Piperainatod Emetayisiptragind, & RT:blkod), 8admethosy, gthomabpholhl no,

pi peri dno, piperazin r net e Y. e.g. nethoxy,

et hoxy or i s P@&%ﬁa‘aﬁs%&m &%h’ﬁ%go ﬁlﬁ’§¥ |Cts'&1@(5:ﬁ%t U@VEP%’I’ oxy, e.g.

1- met hyl - 4- piupsubistiyted oy substititeddeterodyeldlony, e batdtihyietberidyloxy, unsubstituted or

het er ocycl yl 0 - 1-im o) Xy or
e or ool | nS A TR oe b Gl o e B, ZERHBel ) aheY

di met hyl am naonoopholisasditoxy.amsulsiitutes] oy gabstitidedyaminb Loy anejhylaﬂnh@podmpﬂwlammbl y

hyd
oty 4" pr gegt e s BPERAGrRGh At r STRCIRAEN bitmort o SRy i 1

I NOPr opox
particul ar hmlw@@ﬁam@éBydmthwbui%ylmybg@mtro,@xe lvitygirogers ﬂ@fhﬁétnlgﬂridtﬁlﬂ. et hy(’,‘}
hal oQ - CBal kyl, era%rng anﬁé(ﬂjlﬂﬁ?ﬁé?éﬂ%{ohmorphow FHReHA ), WhiRsly, Qﬁﬂu%wﬁ%th&#t ﬂ%nﬁxf’r’l 6 -

menber ed heterocy pr) S| n%g het eroat ons. sel ected from N, 0

S, e.g. 2-pyfed ﬂ@fﬂfﬂdmxm3 RO lmpwpm aZBerRiingsthoxyd &meﬂwi@}per@zn@)

2004/ 080980 gﬁ{,ﬁpmﬂmg@gﬁm éﬂo;g@uhmyy] osgq;bgt ktuted .am no, . :

ccet | o e T T A e BRI W e s SR 8005
e g- methoxy or-ethoxy, unsubstituted or substituted heferocyclylC4-Cealkoxy, e.g. 2-(1-
imidazolyl)ethexy, unsubstituted-or substituted aming,.e.g. methylamino or dimethylamino; = ...
habgen e.g. fiuoro-or chloro; preferably methyi, butyl, methoxy, ethoxy, 2-(1< =0 s -0
imidazolyl)ethoxy-methylamino, dimethylamino orflucro; and -~ ..00 . oo mm a0 o

(k") each pair of adjacent substituents R7 and R®, or R® and R® or R® and R“’ are -NH-CH=CH-;~ = -

-CH=CH-NH-, ~NH-N=CH-, ~CH=N-NH-, -CHz-CH#CHg-, “CHz-CHzCH3zCHz-, -O-CH,-0-; :::--
or -0-CF5-O-; praferably the pair of adjacent substituenis R” and R® or R® and R? being -O-
CHo-O- or the-pair of adjacent substituents R*and R™® being -NH-CH=CH-;-CH=N-NH-, = .
CHz-CHe-CHz-, -CHz-CHz-CHz-CHg- of -O-CFz-O-.. S (

Most preferred as compounds of the formula | are those wherein {he substituents have the
meaning given in the Examples. '

The present invention aiso provides a process for the production of a compound of formula i,
comprising reacting a compound of formula li



Cl oaryl sul fonyl, e.g. phenylsul fonyl, halogen, e.g. fluoro or chloro,
carboxy, substituted or unsubstituted carbanoyl, e.g. carbanoyl,

nmet hyl car banoyl or di met hyl carbanoyl, unsubstituted or substituted
sul famoyl , ¥WOg0e4§08anpyl , net hyl sul farmyl ., propyl sul f amoPCT/EP2004/002616
isopropylsulfanDyI |sobutylsulfanDyI, cycl opropyi net hyl - sul fanoyl , 2, 2, 2-

trifluoroethylsulfannyl, di nmet hyl sul f anoyl or norphol i nosul fonyl; preferably
sul fanoyl, nethyl sul fanoyl or propyl sul fgoyl; (d') each pair of adjacent
substituents Rand R, or RlL and R2, or R2 and R3 are -CH2-NH CO-, -

CH2- NH SQ2-, : - CH2- CH2- SQ2-, . -O- CH2- O, or--0OCF2-0-, and such pairs wherein
hydrogen in NH is replaced by-Cl-Ceal kyl ; preferably the pair of adjacent
‘substituents Rand R, or R d R2 bel -0-CH2-O, and the pair of

adj acent substituents R2 Z{Q R3 lbei g 2-NH CO or -CH2-NHSO02-. (e') R4

od¥ -"Ne.g. chloro or brono,

is hydrogen; (f) R5 is hydroge
hal oCl- Geal kyl, e.g. trifluorg vl , ni tro; preferably hydrogen,
' v \ rticular chloro or brono;

chloro, brono, trifluoro ﬁ N
(g') R6 is hydrogen; (h') each g R7] and RO i ndependently is hydrogen,
Q- Csal kyl, e.g. methyl, et hyI Br |s%propyl hal oC1- Oeal kyI eug

en

trifluoronethyl, ubsti t ut ed 05- Cloary or

ynsu yl
net hoxypheﬂWe"e"I‘Jﬁs lﬁ%’s'%isﬁut dRoﬁn% Bﬁéﬁeﬁstﬁ*ﬁ@‘&d@b@@ G"ﬁﬁﬁﬁ)éieéﬁm%&f%‘i?o@?fﬁ%hly
conpri si Ng Halogkn suchBtHrsHidatisdse, %Ein%ﬁ@daﬁdhﬁﬁ'ﬁé‘ 0 and S, e.g. norpholino,
pi peri di no, piperazino or N met hyl pi perazi no, C -Coal koxy, e.g. nethoxy,
et hoxy or isopropoxy, unsubstituted or , substituted heterocyclyloxy e.g.
~ 1- et hy! - 4-yath pedohmbylrakof fortmiEiISTi t ut'ed or "STUbStTt uted™ e
het er ocycl yl C1- Coal koxy;~e: g=2-( l=iti-tazoly 7 3OO NOPropaxy--or-
2-\.nor phol i noet hoxy, .unsubsti.tuted or._ subst ituted amno, e.g. methyl am no,
di met hyl ami no or . acetyl ami no, h{qT ogen e.g. “fluoro or chloro, unsibsti tut ed
or substituted carbandyl;-—exg:-
pi per azi nocar bonyl, N-nmethyl.pips Mrocar.bonyl . .or. norpholinocarbonyl,
unsubstituted or substltut ed sfjifa yI e.g. sulfarmyl rret hyI sulfarmyl or

""" degerg “ret hy’r '|sopropyl A -

di met hyl sul f amoyl ; pref erably
SooTimr2RE o

10
R Ry R T

and, if desired, cen‘\ferting"e"cbmpound‘ of formula |, wherein the substituents have thé meaning - ~

as defined above, inio another compound of formula1 as dsfined; -~ - =70 — i 2i e

[ LI TolTIDE L ETInIL I . T =T oLt Taidarion L Lemr o e A =

and recovering the resulting compound of formula | in free from or as asalt, and; when = - =vr 2
L required, converting the compotnd of formula | obtained in free form into the desired salt, or an
obtained salt into the free form.

The reaction can be carried out in a manner known per se, the reaction conditions being
dependent especially on the reactivity of the leaving group Y and the reactivity of the amino
group in the aniiine of formula llI, usually in the presence of a suitable solvent or diluent or of a
mixture thereof and, if necessary, in the presence of an acid or a base, with cooling or,
preferably, with heating, for example in a temperature range from approximately -30°C o
approximately +150°C, especially approximately from 0°C fo +100°C, preferably from room
temperature {approx. +20 °C) to +80 °C, in an open or closed reaction vessel and/or in the
atmosphere of an inert gas, for exampie nitrogen.

g yekofgewke&r‘eamyl “ptpertdinocarbenyl oz



trifluoromethyl, phenyl, o-, m or p-nmethoxyphenyl, piperidino, piperazino,

N- net hyl pi perazi no, norpholino, nethoxy, ethoxy, isopropoxy, phenoxy, 3-

nmor phol i nopr opoxy, 2-norphol i noethoxy, 2-(1-im dazolyi)ethoxy,

di et hyl anvaago4foBasss o, nor phol i nocar bonyl, pi peri di nocaPODER004/002616

pi per azi nocar bonyl or cycl ohexyl carbanoyl; WO 2004/ 080980 PCT/ EP2004/ 002616

-12 (i') Ris hydrogen, C, - Cai kyl, e.g nmet hyl , ethyl or isopropyl,

hal oC1- Cal kyi, e.g. trifluoronethyl ClOaryI e.g. phenyl or -

met hoxyphenyl , unsubstituted or substltd%ed 5 or 6 menbered heterocyclyl

conprising | or 2 hetero atons selected fromN, O and S, e.g. norpholino,

pi peri di na N- et hyl pi per azi no, Cl-Cal koxy, e.g. nethoxy
SHeA g, &

perazi no or
et hoxy or 1 q:rgqﬂgmpﬁe,gverqqaq:t@@ql PRORY/exemplg carhaxy, hydio resr @@Pyl oxy,
i g. tEhlen@é)brotebtaéMédﬁdﬁhﬁ@oﬁ’bgﬂ&t@?bg fiubRAuShey SRR net RXY park idihe

met hy r unsubstituted or
heterocyclrﬁ%@Ig (%‘F%(ﬁ@g“c@ GEouUPs 26 fre H*ﬁ”a%)&leﬂegw)*g?ﬁH!E@PSfSﬁﬁBP"&ﬁ&PMPBB'F%oxy or
2- nor pholdepladdpodiys andviiing tastvil 28 muslsie atid defiedvanindeugarsg. net hyl am no or
di met hyl am no, halogen, e.g. fluoro or chloro, unsubstituted or substituted

sul fanoyl ,. e.g. sulfanoyl, nethylsul fanmoyl ordinethyl sul famoyl or nitro;
pr ef er abl yrhehyatecding mroupe trizy Ialreaﬂymencireﬁennn prggugsersand shouldpmotchipe funmtivaa i no,

g{ EDF[ I4E] Ry ,tcggq,f%i}g,deégg%% { sﬁg‘%‘gg}g FQé)C?ﬁXI%S_, %@&ﬁ%ﬁﬁp?‘t@g reaction or
3- (N rret h;bb\dbbs'sdtziis n@ﬁaraphedqiiew pro@tumg/grammat fh¢wwdihema¢lm‘so'ea@u1 feanoyl or

gi Br Ot rif I uor or#e‘t%ﬁ&ed%&%a? rEaciond Qﬁoﬁ%ﬁﬂﬁliyﬂp sQ\‘rl:L 13, redit @lﬁ%gt | Jf'g%f’ed
“substi tut éaﬂaﬁetbélea@yr&,é aticty, ’@éaxamleyum%r gond;_hooqanalaﬁou&mfwyl@tmd@ndztmns

unsubstitghg @hat ﬂ’fey%k@ﬁdt'pfvéé%ﬂqn e éﬁ@»pr@dugts ﬁ?é Qﬁéh@f@t Reovi, ofdamRlaing SuBHESh,

..hal.ogen, udr-or chioro; prefera . butyl, methoxy, ethoXy,
2-(1 im dﬂ&%’lﬂf?t?@mﬁwpﬁ@fwﬂaﬁ?wmﬁ rﬁﬁﬁﬁﬁw @WWBQP?TFWGPQYB and (k') each

“pai-r of adj acenttsubstltuents R? and R3, or. RB and R or R and R10, are

- NH--CH=CH- - CH2-

C.a1z2-Or&asel aZCOmPCd“E’:HEfC’EBE‘ia w:&_F 6’?“&%;'69 grayp may bg o ?Pﬂ{"'f%; ﬁ'zﬂ‘?"”ﬁf knf¥acent

s ubstit uerms s& AciiretidBon salfe ohoomRainde bigrmul | may thus be obtained by treatrnent with an
b= goid or wnth a SUItable anion exchange reagent

Salts cart ususlly be converted to compounds in free form, e'g by treating with suitable basic
" agents, for example with alkah metal carbonates, akali metal hydrogencarbonates, or alkali

'
+

"metal hydroxtdes typically potass:um carbonate or sodium hydromde
** Sierecisomeric mixtures, e.g. mlxtures of dlééiereomers can be separated into their
“corresponding isomers in a2 manner known per se by means:of suitable separation methods. {. j
Diastereomeric mixtures for example may be separated into their individual diastereomers by
means of fractionated crysiallization, chromatography, sotvent distribution, and similar
procedures. This separation may take place either at the level of a starting compound or in a
compound of formula | itseif. Enantiomers may be separated through the formation of
diastereomeric salts, for example by salt formation with an enantiomer-pure chiral acid, or by
means of chromatography, for example by HPLC, using chromatographic substrates with chiral
ligands.

"It should be emphasized that reactions analogous to the conversions mentioned in this chapter
may also take place at the level of appropriate intermediates.



CH2-O or the pair of adjacent substituents RO and R10 bei ng - NH- CH=CH;
~-CH=N-NH, - CH2-CH2-CHr, -CH2-CHrCHrCHr or -O CF2-O . Most preferred as
conpounds of the formula | are those wherein the substituents have the

meani ng gi WA 2004/08¢880 Exanpl es. The present invention al soP@FBERIG€902814r OCeSS
for the production of a conpound of fornula 1, conprising reacting a
conmpound of formula Il WD 2004/ 080980 PCT/-EP2004/002616 -13 RR6 R RS N
RZNANY R3 R4 (Il) wherein R R, RZ2,4R3, R, R5 and R6 are as defined
above, and Y is a | eaving group, pref erabl’y hal ogen such as brom de,
lodine, or in particul ar chloride; with a conpound of formulalll R7 ~ , R6

AHN z 0 where are s defined aboye; and, if
desi red, 57 éP’F’PW@’dﬁ ogéﬁﬁgfiil,dn%qd]qggpmags gre %P@P’ﬁatﬁ’?@tg%%’é’l‘iq?ﬁé‘#?@s*%ve
t he meani ngheitysied careiflcladoeeraMipiane bélasnt assaTordastalizafion Mdsant! asaivark), ned;

The compound of fofmula Il used as starting materials may be obtained by reacting a
compouhd of formula IV

”®
5
R Y
1R J\
< with a compound of formula V
=0
R1
R? NHR*
3 .
R V)

wherein R', R%, R, R*, R® and R® are as defined:above, and.Y' and Y2 are identical or different
leaving groups as defined above for Y. The reaction conditions are those mentioned above for
the reaction of a compound of formuia Il with 2 compound of formula ill. o

The compounds of formula [V and V are known or may be produced in accordance with known

procedures. o olnmocoos s ZEIUliiv o oonee T TRLD T T L GBS T L
The compounds of formula | and their pharmaceutically acceptable salts exhibii valuable
pharmacological properties when tested in vitro in cell-free kinase assays and in cellular assays,
and are therefore useful as pharmaceuticals. In particular, the compounds of the invention are
inhibltors of Focal Adhesion Kinase, and are useful as pharmaceuticals to treat conditions caused
by a malfunction of signal cascades connected with Focal Adhesion Kinase, in particutar tumors
as described hereinbelow.

Focal Adhesion Kinase (FAK) is a key enzyme in the integrin-mediated outside-in signal

gascade (D. Schiaepfer et al., Prog Biophys Mol Bio! 1998, 71, 435-478).. Interaction between -
cells and extracellular matrix (ECM) proteins is transduced as intracellular signals important for
growth, survival and migration through cell surface receptors, integrins. FAK plays an essential



and recovering the resulting conmpound of formula | in free fromor as asalt,
and, when required, converting the conpound of fornmula | obtained in free
forminto the desired salt, or an obtained salt into the free form The
reacti on om@2@oem@ssi ed out in a manner known per se, thect/epmos0éze16
conditions being dependent especially on the reactivity of the |eaving
group Y and the reactivity of the amno group in the aniline of fornula
[11, usually in the presence of a suitable solvent or diluent or of a

m xture thereof and, if necessary, in t'Hé - presence of an acid or a base,

wi th cooling or, preferably, with heating, for exanple in a tenperature
range from approxi mately -30C to approximtely +150C, especially

appr oxi matreleyn theemin@@in-media®d Outsiriedih siga) cyschdesmi he tiggen in Mpesigrtali trengdupimox .

+20 O to | I |,
at mosper P gt aABbRABRL NG 1867 FRESHORERRE ' 350 Foionhflg sior oo
1' CT/ EP20Ganib0yesipe kmawsq Thegaraing c-Sie l@asetnﬁlewmmﬂi@ﬁ hentyrgsioe prsiduesin B! e

car boxy, wr@wererphaaahwat@eregmee&ﬁgsaemdahgs.&rfeﬁ ﬁsts@r@ ditd cRGRTRAMNd Of
formula I'l or kI, because they shoul d in the reaction, these

are such @dBEFBEP’a@'%T@S diser P!“?'“G Sb@rt2do F ﬁﬁ '%W%ﬂ?l “'@W’Fﬁpﬁ &ytthey éc"bfé'ﬂﬁftﬂinds
cephal ospakivAsradf tHgds Sidnldsite RASERRYMARSiHZEE koiced@ci d derivatives and
sugars. The protecting groups may already be present in precursors and
shoul d protect the functional groups concerned agai nst unwanted secondary

react i ons,TheHibitas of uﬁxﬁgbhwsim s‘@faﬂ‘ng U in rédicE®mpsiitpand ih sbeacases

W thout - ultibers 8 BEBLTa e heny srkeiting ARATEINe by BREENTF Bpresiensi ysi
reducti on mqnéustasbgdb*ne;hl:tycand&iaamrﬁ&ngermyamrwamsagmaltﬂ;om EOK: Exidifbe FAKder-; . - ? L,
O O BAH 880U, bRk SR i) bRyl W bR Tha BAREAET © MOt -

present in e spec éstabl i sh,
whi ch pr otcaptdrs @ogsemytpaﬂyaaremblbﬁ@raﬁ FéK\m fikalytthbe & degtibrant-tomat growtidand =

her ei “abo‘ﬁ?etasté?é trfie %m&uﬁ@g@%qvéﬁiloﬁ A 'Eﬂﬁgﬁhd a:gi@ldtfﬂr écaﬁ‘ﬁ’:\et i &é&@n‘i‘gnc%rou p may
be prepared In manner. known per tion salts of conpounds of
formul a | tieate vaﬁﬁeératfeans e ﬁ@HClHEF'Yﬁﬁ%@m@rﬁﬁeﬂﬁﬂ Ry afeoplastic disease, in particular .

breast tumor,cancer of the-bowel (colon and rectum), stomach cancer and cancer of the ovary= - -

£

and prostate; non-small cell lung cancer, small cell lung cancer, cancer of liver, melanoma,
bladder turnor and cancer of head and nack.

The relation between FAK inhibition and immuno-system is described e.g. in G.A. van Seventer
et al., Eur. J. Immunol: 2001; 31; 1417-142%-Therefore, the compounds of the invention are, for
example, useful to prevent and/or freat 2 vertebrate and mors parficularly a mammal, affected by
immune systemi disorders, diseases or disorders'mediated by T:lymphocytes; B lymphocytes, - gé-s‘_;
mast cells antd/or-&osinophils e.g. acute or chronic rejection of organ or tissue allo- or A
xehografts, atherosclerosis, Vascular occlusion due to vascular injury such as angioplasty,

restenosis, hypertension, heart fallure, chronic obsiructive pulmonary disease, CNS disease

such as Alzheimer disease or amyotrophic lateral sclerosis, cancer, infectious disease such as

AlDS, septic shock or adult respiratory distress syndrome, ischemiafreperfusion injury e.g.

myocardial infarction, stroke, gut ischemia, renal failure or hemorrhage shock, or traumatic

shock. The agent of the invention are also useful in the treatment and/or prevention of acute or

chronic inflammatory diseases or disorders or autoimmune diseases e.g. rheumatoid arthritis,
osteoarthritis, systemic lupus erythematosus, Hashimoto’s thyroiditis, muitiple sclerosis,

myasthenia gravis;-diabetes {type {-and I!) and the-diserders associated with therewith,- - ~ -+ = s
respiratory diseases such as asthma or inflammatory liver injury, inflammatory glomerular injury,
cutaneous manifestations of immunologically-mediated disorders or ilinesses, inflammatoery and



acid or with a suitable anion exchange reagent. Salts can usually be
converted to conpounds in free form e.g. by treating with suitable basic
agents, for exanple with alkali netal carbonates, alkali netal

hydr ogencaMydHM#/8898Gbr al kali netal hydroxides, typical IRETFIR%EI080H6
carbonate or sodi um hydroxi de. Stereoisoneric m xtures, e.g. mxtures of

di asstereoners, can be separated into their corresponding isoners in a
manner known per se by neans; of suitableqgeparati on nethods. Diastereoneric
m xtures for exanple may be separated into their individual diastereoners by
means of fractionated crystallization chr omat ogr aphy, solvent distribution,

and sim|l ar, may, tak e t he.l evel
o a st ar ¢ TN STTBEHIGS 0 dndeSe® ORI A AR BT SrbP Bt e Sl el oo <
may be separiahismbntast dmg:httﬂsmdﬁwmaqzematoﬂs detastiizesaeborchaeid degmatits), exanpl e
by salt for ans of
chromat ogr a Jﬁﬁﬁ}n%?b%%xawglsggg&t E&E@enwﬁ &‘%rom‘%%@g%‘%‘%'%g'}s/uﬁ fates with
chiral |i idagmatry b@ﬂfﬁidlsﬂaaeecwhphd%mruhamwmtﬁ ons anal ogous to the
conversions nentioned in this chapter my also take place at the |evel of

appropriate internedi ates. WO 2004/ 080980 PCT/ EP2004/ 002616 -15 The
conpounds &PMPRKiSIchthe iInverien ats aslive inaiFAK sasay$yster as dpargberbip Aeammmplasnanche

L gre&n ]91; r hggﬁow ﬁ'ﬁlnhlﬁlﬁon IUQO% m%&egﬁioah EME%F?/W |Fléﬂf%ul59f adivaam e “dgﬁf’?ﬁ“#ﬁ{‘; .
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forrruIaIVnRgS R5N Y . ANYZ (1V) wth a conpound of fornula V R

( Some of the compounds of the invention exhibit also ZAP-70 (zeta chain-associated protein of
70 kD) protein tyrosine kinase inhibiting activity. ZAP-70 protein tyrosine kinase inferaction of
the agents of the invention may be demonstrated by their ability to prevent phosphorylation of
e.g. LAT-11 (linker for activation of T cell) by human ZAP-70 protfein tyrosine kinase in aqueous
solution, as descfibed in the Examples. The compounds of the invention are thus also indicated
for the prevention or treatment of disorders or diseases where ZAP-70 inhibition Inhibition play a

Compounds of the invention are actsve in a aAP-TOiassay system as descrlbed in the Examples .
and show an lnhlbmon ICsg in the range of'I pM to 10 uM e.g. the compounds Example No. 2 and

MNo. 3-2 descrlbed herelnbe]ow

B Compounds of the preseni mvenhan are also good anhibltcrs of the IGF-!R (msulm hke growth
L factor receptor 1 ) and are therefore useful in the treatment of IGF-1R mediated diseases for

example such diseases include proliferative diseases, such as fumours, like for example breast,
renal, prostate, colorectal, thyrcid, ovarian, pancreas, heuronal, lung, uterine and gastro-
intestinal fumours as well as osteosarcomas and melanomas. The efficacy of the compounds
of the invention as inhibitors of IGF-IR tyrosine kinase activity can be demonstrated using a
cellular “Capture ELISA”. in this assay the activity of the compounds of the invention against
Insulin-like growth factor | {IGF-1) induced autophosphorylation of the IGF-IR is determined.

The compounds of the present invention aiso exhibit powerful inhibition of the tyrosine kinase
activity of anapiasttc Iymphoma kinase (ALK) and the fusu:n proteln of NPM—ALK Thns protem
{yrosine kinase results from a gene fus:on of nuc[aophosmm {NPM) and the anaplast;c
lymphoma kinase (ALK), rendering the protein tyrosine kinase activity of ALK ligand-



R R2/ NHR4 R3 (V) wherein R, R2, R3 R4, R5 and R6 are as defi ned: above,
and Y' and Y2 are identical or different |eaving groups as defined above
for Y. The reaction conditions are those nentioned above for the reaction
of a conpowocosifesdesomul a 11 with a conmpound of formul a | lPCT/EPM4@morgaeunds of
formula IV and V are known or nmay be produced in accordance with known
procedures. The conpounds of formula I and their pharmaceutically acceptable
salts exhi bit val'uabl e pharnacol ogi cal opertles when tested in vitro in
cell-free Idnase assays and in ceIIuIar ssays and are therefore useful as
pharmaceuticals. In particular, the conpounds of the invention are

I nhi bitors of Focal Adhesion Kinase, and are useful as pharnaceutlcals to

treat condntersAdertNRALK playa akay Falmiasiopsl tensrisginain 2 auphen skharaiarestieant t h
Focal Adhe&hérrhumenaa% :eadhgnambmawo@rcatahameﬁplasm fkRa6ds E?éxakh%ﬂ@h%b@%c Focal

Adhesi on Ki nase z I ntegrin- t Si de | n
e O et biphih 8t} S ST s e Rerecoat s 60K+ NH
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Survival P, St readdiof fo SEAES b Wonsdn BoSEak pi ays
an essent ijdént¥iéd R0UHaABENERIAICEE! ﬂ&%ﬂéﬂﬁﬂ&ééses* faintyoT RV3-ALK (eefueion of

i nt egrin-nedi atgd out si de- Ifﬁ‘i‘&?nal cascades. The trigger in the signal

t r ansduct i SRS FRpIYosing ‘ophosphoryl ation of Y397. Phosphoryl at ed
Y397 is a SH2 docking site for Src famly tyrosine kinases. The bound c-Src

hoohor HRIRMEBISAR dI6Sind KRR DBy 2an B BombIbeaG s GRBR Iaiflss, e
adapt or priot exampleTusing tok: re@@mblbamtdﬁnage domain bbthe ALKAxanalogyrie thef VEGRRcey st ef)’s
for the a%:’xéé@%h%a%cnb@@%ﬂ WJo%ﬂéf‘aF @%ﬂ«%mwfzmﬁm (E@@)g ERRAMAP ki nase..

cascade. The inhibiti.on of _endogenous resulfs in reduced
notility of&YT® a%ﬁ?ﬁ%“%%ﬂs@?‘"ﬁh’fdﬂi@"@@ M@#lmeia@%ﬁerare E'ﬂ'f‘!"ﬁ‘éd B $ovellplptgs as nvamct ng

FAK si gnal 4 fit@ biNin§ 4829 OB mITHsAISH S = 7.5,-3. mM MgCla, 10 mM MnCls, 1 mMDTT;:-
0.1 pCifassay (=30 pl) [y-°PJ-ATP, 2.uM ATP, 3 pg/ml poly (Glu;-Tyr 4:1) Poly-EY (Sigma - _
P-0275), 1 % DMSO, 25 ng ALK enzyme. Assays are incubated for 10 min at ambient T
temperafure. Reactions are terminated by adding 50 pi-of 125 mM EDTA; and the reaction = =i.rr=
mixiure is transferred onfo 2 MAIP Multiscreen plate (Millipore, Bedford, MA, USA),
previously wet with methanol, and rehydrated for 5 min with H.O. Following washing (0.5
% H3POy), plates are counted in & liquid scintiflation counter. 1Cg;.values are calculated by  cucomovaer
linear regression analysis of the parcentags inhibition: Compared with the control without

inhibitor, the compounds of formula | inhibit the enzyme activity by 50 % (1Cs), for - rosemr o o :
example in a:concentration of from 0.001 to-0:5 uM, especially from 0.01 to 0.1 pM:~ ~— — = o2 i

The compounds of formula | potently inhibit the growth of human NPM-ALK overexpressing
murine BaF3 celis (DSMZ Deutsche Sammiung von Mikroorganismen und Zellkulturen GmbH,
Braunschweig, Germany). The expression of NPM-ALK is achleved by fransfecting the BaF3 |
cell line with an expression vector pCineo™ (Promega Corp., Madison WI, USA ) coding for
NPM-ALK and subsequent selection of G418 resistant cells. Non-transfected BaF3 cells depend
on IL-3 for cell survival. in contrast NPM-ALK expressing BaF3 cells (named BaF3-NPM-ALK
hereinafter) can proliferate in the absence of IL-3 because they obtain proliferative signal

through NPM-ALK kinase. Putative Inhibitors of the NPM-ALK kinase therefore abolish the -+~
growth signal and result in-anfiproliferative activity. The-antiproliferative-activity of-putative =-= -
inhibitors of the NPM-ALK kinase can however be overcome by addition of IL-3 which provides
growth signals through an NPM-ALK independent mechanism. [For an analogous cell system



i ncreases cell notility andtransmtting a cell survival signal fromECM In
addition FAK is overexpressed In invasive and netastatic epithelial,

nesenchyna%f:% jd and prostate cancers. Consequently i g%ﬁ' r of
FAKi s-1i ke §{ |‘3|%'£8(Bg’%drug-for antitunor growt h-and= neta;F§@¥3&) %ﬁ?
conmpounds of the invention are thus indicated, for exanple, to prevent
‘and/or treat a vertebrate and nore particularly a mammal, affected by
aneopl asti c-di sease, in particular breasg-tunor,-cancer of the bowel (colon
and rectum, stonmach cancer and cancer of the ovary and prostate; non-snal
cell lung cancer, small cell lung cancer, cancer of liver, nelanonma,

bl adder 1 U A (6385 S5, eyBash 88 Otk oo 458ka) [PRohNSAIEN oy
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mani f est ati ons of i mmunol ogical | y-nedi ated di sorders or illnesses,

i nfl anmat ory and WD 2004/ 080980 PCT/ EP2004/ 002616 -17 hyperprol i f er at i've
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dermatitis,

 The 1Cg value in those experiments is given as that concentration of the test compound in
guestion that results in a cell count that is 50 % lower than that obtained using the control- - .
without inhibitor. The compounds of formula | exhibit inhibitory activity with an ICq in the range
from approximatsly 0.01 to 1 uM.

{ The antiproliferative action of thé’compourids of formula 1 can also bé determined in the human -
KARPAS-299 lymphoma cell line (DSMZ Deutsche Sammiung von Mikroorganismen und
Zellkulturen GmbH, Braunschweig, Germany) [described in WG Dirks et al. Int. J. Cancer 100,
49-56 (2002)] using the same methodology described above for the BaF3-NPM-ALK cell line.

The compounds of formula | exhibit inhibitory activity with an 1Cs in the range from

approximately 0.01 ic 1 pM.

The action of the compounds of formuia | on éutophosphorytaiion cf the ALK ¢ah be
determined in the human KARPAS-209 lymphoma cell line by means of an immunoblot as

described in WG Dirks et-al. Int. J, Cancer 100, 48-56 (2002). In that test the compounds™ =~ == =

of formula | exhibit an ICsp of approximately fram 0.001 fo 1 pM.

e



irritant contact dermatitis and further eczematous dermatitises, seborrhoeic
dermatitis), inflamatory eye. diseases, e.g. Sjoegren's syndrone,

kerat oconjunctivitis or uveitis, inflamatory bowel disease, Crohn's

di sease otyg@ehgbgre colitis. Conmpounds of the inventi arEReanéoyg in a
FAK assay system as described in the Exanples, and show an inhibition |ICSO
in the range of 1 nMto 100 nM Particularly active are the conpounds

Exanpl e No. 3-12 and No. 3-17 descri bed herei nbel ow showing ICnvales in the
range of 1 to 5 nM Sone of the conpouss of the invention exhibit also
ZAP-70 (zeta chain-associated protein of 70 kD) protein tyrosine kinase
inhibiting activity. ZAP-70 protein tyrosine kinase interaction of the
agent s of Paﬂmgit}nwmlmrimndmwfyiorbmiadei‘ftﬁﬁ'ﬂma-ﬂdﬂ-nmyhmhéimormmlih-i%w to prevent

hosphor I by human
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Exanpl es. lrfhiwor;mﬂbauh:dsomﬁourtdmhlm&mgrgwthmf thetBaFS-NAM-ALK eelisoritheah ICGkor t he
reventio r | r ition
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descri bed her'ei nbel ow. Conmpounds  of resent | nvention are so good

i nhi bi t or ¥Nish apBavingrn IRs( i he FRnge fI@“@P@WPﬁ Ofbet or receptor 1) and are
therefore useful in the treatnent of 1G~1 R nedi ated di seases for exarrpl e
such di se;ses I ncl ude Prol | ferati ve di sszlases such,as tunours, |ike f
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The compounds of the invention may be administered by any conventional route; in particular=. - -

parenterally, for-example in the form of injectable solutions or suspensions, enterally, preferably”

orally, for example in the form of tablets or capsules; topically, e.g. in the form of lotions gels;:~ #5:.0

ointments or creams-or-in-a nasal ora suppository form: Pharmaceutical compositions comprising -

a cﬁompound of the invention in association with af least one pharmaceutical acceptable carrier or

diluent may be:manufactured-in. conventional manner by mixing with a-pharmacsuticalty - = . -

acceptable carrier or diluent. Unit dosage forms for oral administration contain, for example, from {.’
- abaout 0.1 mg to about 500 mg of acfive substance. Toplcal administration is e.g. to the skin. A

further form of topical administration is to the eye.

The pharmaceutical compositions of the present invention are prepared in a manner known per
se, for example by means of conventional mixing, granulating, coating, dissolving or lyophilizing
procgsses. '

Preference is given to the use of solufions of the active ingredient, and also suspensions or .= ..
dispersions, especially-isotonic aqueous solutions; dispersions or suspensions-which, for -~
example in the case of lyophilized compositions comprising the active ingredient alone or

together with a carrier, for example mannitol, can be made up before use. The pharmaceutical



tyrosi ne kinase results froma gene fusion of nucl eophosmn (NPM and the
anapl astic | yrrphoma ki nase (ALK), rendering the protein tyrosine kinase
activity of ALK and WO 2004/ 080980 PCTI EP2004/ 002616 -18 i ndependent.
NPM ALK pl aV& 240498001 e i n signal transmission in a nunbBETEP2MMERHDOEt i C
and other human cells | eading to hematol ogi cal and neopl astic di seases, for
exanple in anaplastic |arge-cell |ynphoma (ALCL) and non- Hodgkin's

| ynphomas (NHL), specifically in ALK+ NHL, (or Al komas, in inflanmatory
nyofi brobl astic tunors (I Ml and neurobl ast onas. (Duyster J at al. 2001
Oncogene 20, 5623-5637). In addition to NPM ALK, other gene fusions have
been identified in human henmat ol ogi cal and neopl astic di seases; mainly

TPMB- ALK (a°°f‘lE’§§'B‘PFsd'FaY BecHRRILRd andiaF A1 FPBRTSR W‘B‘ﬁmﬂﬁ@ exafRe Ff”ﬁ?ﬁ%?"%’%n of .
ALK tyrosi r&aﬂﬁiz@:@?@etﬂrfg agéntsyanaweﬁ@[siﬂ@t@‘%b&ihﬁ@ér&dsa@fdﬁ%d@lﬁﬂﬁ@oﬁﬁéthﬁﬁ?@ssuref or
exanpl e us:]aélg/ g | nant lé 3%1 F ALK |ln anal oga/f to the
VEGF- R ki rfilglr 'éfé"‘é?/a ot Prapaee "hamafw ouly p%[lse BLRANPIGRIMERNS 0T 1 78 2189
(2000) . | n cohtentionatdizgoiingeasidyaphilizisg pgcéssds. AhKsaid eblei;wnstoysmerﬁoﬁﬂs mase are

e S oy R EefEsuefe bl sBAR BB RPR s, T T 3O - P
33P] - ATP, z:amwméhyl@lwggamezpmiwypc(l;@rmoyﬁgmom, 0) geRaiing - G lsoSolyhiizer®-0R75), | %

D. M5O, 25 dfor 10 min at anbient
terrperaturg%égact gfy%gﬁﬁé@@ﬁ@t%d R&g%& ng 50 pi of 125 mM EDTA. and

the reaction mxture is transferred onto a MAIP Miulti screen
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control without 1nhibito t he conmpounds of fornula e enzynme
activity bﬁzwp%‘?“ﬂ(f%“ 12f'8r22 “esthntems.orexemRie drie aeif oRdenyiiG ?“éﬁnmlﬂi'SW'q 10-0;"
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inhibit the growh of ma%n NPM ALK ov fé ressi n rine aCld br ssml;cacgicPSNz
Dout Sche. SEATBAGIVENRRR B RATIR BB E P Ah. o1
or linoleic acid, if desired with the addition of antioxidants, for example vitamin E, p-carotene or
3,5-di-teri-butyl-4-hydroxytoluene. The alcohol component of these fatly acid esters has a
maximum of & carbon atoms and is 2 monovalent or polyvalent, for example a mono-, di- or
_ frivalent, alcohol, for example methanol, ethanol, propancl; butanol or pentanol or the.isomers .= -
thereof, but especially gltycol and glycerol. As fatty acid esters, therefore, the followingare
mentioned: ethyi oleate, isopropyl myristate, isopropy! palmiiate, "Labrafil M 2375"
(polyoxyethylene -glycerol), "Labrafll M 1944 CS" (unsaiurated polyglycolized glycerides
. prepared by alcoholysis of apricot kernel oil and consisting of glycerides and polyethylene glycol
( ester), "Labrasol" (saturated polyglycolized glycerides prepared by alcoholysis of TCMand-
. consisting of glycerides and polyethylene glycol ester; all available from Gattefossé, France),
and/or "Miglyol 812" (iriglyceride of saturated fatty acids of chain length C; fo Cyz from Hils AG,
Germany), but especially vegetable oils such as cottonseed oil, almond oil, olive oll, castor oil,
sasame oil, soybean oil and more especially groundnut ofl.

The manufacture of injectable preparations Is usually carried out under sterlie conditions, as is
the filling, for example, into ampoules or vials, and the sealing of the containers.

combining the active ingredient with one or more solid carriers, if desired granulatmg a resul’img



Braunschwei g, Germany). The expression of NPM ALK is achieved by
transfecting the BaF3 <cell line with an expression vector pClneoTM (Pronega
Corp., Madison W, USA) coding for NPM ALK and subsequent sel ection of (418
resi st ant wehdoaosddem-t r ansf ect ed BaF3 cells depend on | eBEbmos/oedshs
survival. In contrast NPM ALK expressing BaF3 cells (naned BaF3- NPM ALK
hereinafter) can proliferate in the absence of |1L-3 because they obtain
proliferative signal through NPM ALK ki nase. Putative Inhibitors of the
NPM ALK ki nase therefore abolish the g‘r28v'vth signal and resuit
In-antiproliferative activity. The-antiproliferative-activity of-putative =
I nhi bitors of the NPM ALK ki nase can however be overcone by addition of IL-3
whi ch pr ovhidees, agd peesssivy §ireanixtutehoranryiilesnis FvedpKnacrsrans by detinslesitmol sm

F 80 PCT/ EP2004/ 002616 -19
e

FLT3 ki nase see ncer 1, 433-443 (2002)]. The
I nhibitory activity of the conpounds of forrrula | is determ ned, briefly,
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t enper at ure and anourt erm ned

Measur enemagoesing of hEcOy sighrals tanﬁlbr pyaliwfdne givaderr dePuatBepitiers’:Bi ﬁSijé‘f:éﬁif)é:: —
with the follow ng. settings:.Excitati.an.{nn). 485/20 and.Em ssion. (nn%1

530/ 25: IC50 val ues are deterni ned by a conput er - ai ded’ system using t

formul a: Tebishooreg mml@wdedmwum%mnaﬂy gutsic, poafings thippioh thepse-of, infer v - . ay
absor pt i oRjia, TRcdnkatad \éaédi'%olhfbﬁshﬂm r@mmpﬁwg@n bfabi] &) pagvitylRkrolidone,
concentration of t etI c} nP nd
polyethylene glycol and/or titanium dloxjde or coating solutions in suitable organic solvents or
solvent mixtures, or, forthie preparation of enteric coatings; solutions of suitable-cellulose - ==o..
preparafions, such-as acetylceiluiosé phthalate or hydroxypropylmethylcsliulose phthalate. Dyes <
or pigments may be added to the tablets or tablet coatings, for example for identification . . =

purposes or io'indicate different doses of acfive ingredient. . v+ e emmae el mmens iy

Pharmaceutical compositions for-oral administrafion also include hard capsules consisting-of - . F“\
gelatin, and also soft, sealed capsules consisting of gelatin and a plasticizer; such as giycerol or-- (
sorbitol. The hard capsules may confain the active ingredient in the form of granules, for

example in admixture with filiers, such as corn starch, binders, and/for glidants, such as taic or
magnesium stearate, and optionally stabilizers. In soft capsules, the active ingredient is

preferably dissolved or suspended in suitable liquid excipients, such as fatty oils, paraffin oil or

liguid polyethylene glycols or fatty acid esters of ethylene or propylene glycol, to which

stabilizers and detergents, for example of the polyoxyethylene sorbitan fatty acid ester type,

may also be added.

Pharmaceutical compositions suitable for rectal- administration-are,-for example; suppositories - -
that consist of a combination of the active ingredient and a suppository base. Suitable -~ -



guestion that results in a cell count that is 50 % | ower than that obtained
using the control W t hout inhibitor. The conpounds of fornula I exhi bit

|nh|b|tory \‘{It with an 1C50 in the range from approxi matey ltol
M The ant™ ws gtlveactlon of the conpounds of for WUPSTIPPE(!QHIO%‘% be
det er m ned |n t he human KARPAS-299 | ynphorma cell |ine (DSMZ Deut sche

Samm ung von M kroorgani snen and Zel |l kul turen GrbH, Braunschwei g, Gernany)
[described in Wo Dirks at al. Int. J. Camcer 100, 49-56 (2002)] using the
sanme net hodol ogy descri bed above for the BaF3- NPM ALK cell line. The
compounds of formula | exhibit inhibitory activity with an 1C50 in the range

from appr I | fis : | a on
aut ophospropoy e Sk b e, Aot st S a R oIS Do

| ynphorma d@l}’ﬁfhviﬁmaglb@iwmeoﬂlkmlﬂ-m*runobl ot as described in WO Dirks at
al. Int. J. Cancer 100, 49-56 (2002). In that test the conpounds of formula
| exhibit an | C50 of approximately from0.001 to | M WD 2004/080980

PCT/ EP200470007renteral agroinisfiefieg, aduecesoippdantidf apfacliveringredient in water-soluble form,

2- [ 5-chl Orf&’egtaﬁxgle%?é hatersfubi Rk o a(ﬁheﬂué’lh ctlon suspensions that contain viscosity-
phenyl ani no) - p%rl m |n-4-fyl am noj - benzam de 1s_an especially potent

ALK i nhi BqreasingisHbstances. i @‘aE’BW;?@G’HEP ‘?FHQP‘WQ"EY‘QQM%? §abfc! gpd/phdextran,

BaF3- NPIC\iA &{nﬁ, lftﬁslréd msibm%@;a dtrétﬁébec@ny éi’zﬁamé/lThElall:cﬂ\féﬁdt‘igrﬁﬂI&&l 6]jtf§ﬁ’éllWogyﬂféli-ﬂﬁtﬁ ed
conpounds a e 0si_n Vi c | ynphoma
e e AEnts Bn Blsp s S e ey hARS s etniacelThio BERNER BHBreLY DA and
713, as Welaten@sal dddinisthatdn byindGadionaOsuidbié4oments.7- 52, respectively, all of
vvhi ch are having an I'C50 withi'n -tthe rafigefrom 0. 510 200iM~ For*theaboVe

es in the treatnent of.neoplasti.c diseases.and. i.morune:.system.di-sorders-t.he- ..

qui red doBiige such bs eife used,fefesxample, ﬁepmanismgadmmsmlomdeab@ beémnipivysd ast i on,
the part'%bs@ﬂnsoﬁfﬁ itien to Be-treated and the effect desired: “T'i general,
sati sfactory- resul-ts-are-i ndi-cated--t-0-be- obtai-ned -syst em=catty-—atdai |y
dosagesof from about 0;i to'about--100-ng/kg body weight. An indicated daily

dos age in ﬁasré@ﬁrgﬁwm% foﬁeﬁmpieuamﬁ[dams suh wssceﬁﬁ%cf bpmc?mrﬁeso >

such as sorblc aC!d or benzo:c amd

pIpTRE : VAL ST A

- The compounds of the mventlon may be admlnlstered as the sole actlve mgrednent or together o
with other drugs usefu! agamst neopiastlc dlseases or usefu! m mmuhomodulaﬂng reglm ns ' “
For example, the agents of the mvention rnay be useci ln accordance thh the mventson in |

combination WIth pharmaceutical ccmposltlons eﬁective 1n VaFiC\LlS d:seases as described

above, &.g. Wlth cyclophosphamlde, -f[uorourasli ﬂudarabme gerncrlabme, cisplatinum,
_ carboplatin, vincristing, vinbiastine, etopu31de Irinctecan, paclztaxel docetaxal nlu,\an .
L _ doxorublcme—QHe? m“bo ifnatlnfb or also wrth cyclosponns rapamycms ascomycms or thesr
| immunosuppresswe analogs e. g cycIosponnA cyclosponn G FK—SOB sirolimus or
sverolimus, corficosteroids, e.g. prednisone, cyclophosphamide, azathioprene, methotrexate,
gold salts, sulfasalazine, aniimalarials, brequinar, leflunomide, mizoribine, mycophanolic acid,
mycophenolate, mofetil, 15-deoxyspergualine, immuno-suppressive monocional antibodies, e.g.
monocional antibodies to leukocyte receptors, e.g. MHC, CD2, CD3, CD4, CD7, CD25, CD28,
CD40, CD45, CD58, CD80, CD8s, CD152, CD137, CD154, |COS, LFA-1, VLA~ or their

ligands, or other immunomodulatory compounds, e.g. CTLA4lg.

In accordance with the foregoing, the present invention also provides:

(1) A compound of the invention for use as a pharmaceutical;

g L T = GO Y LIPS N S S ts




about 2000 ng, conveniently adm nistered, for exanple; in divided doses up
to four times a day or in retard form The conpounds of the invention naybe
adm ni stered by any conventional route, in particular  parenterally,

f or exanpl ewprrodd®odgar m of i njectabl e sol utions or suspengcexEP0RNbEnal | Y;
preferably orally, for exanple in the formof tablets or capsules;

topically,e.g. in the formof lotions;:gels, - ointnents or creans;orin a
nasal ore suppository form Pharmaceutical conpositions conprising a
conpound of the invention in association?tith at |east one pharnaceutical
acceptable carrier or diluent may be-nmanufactured in conventional manner by
m xing with a pharmaceutically acceptable carrier or diluent Unit dosage
forns for (@ akoraghundobihe intvedtiondoniseesa FASinhibitamat ALK inhibitor aatfouZAB®-70 ny to

about 200, fifBf BbbHGeRSL NS o HORLARe AKLRS bR 0 Scfrdl L0 the

phar nmaceut (Btapharoapsdcal p@mos&bn tetge fgyuesioany pitbeintications herelp ﬂaefm aj fcnrﬂn a
manner k“%p%@iﬁgti a%@mp%ﬂﬁ o?ﬁﬁ@%ﬁno%]syopﬁﬁg@dneﬁﬂ%&ﬂér'vﬁm Bhe B Hibrag

granul ati iﬁ‘@ coa I ssol vin I zing ~processes. Preference is
gi ven to tinemageutia k@ﬂcﬁmtﬂlélﬁdlkl@ﬂfstoh@afmn ve ingredient, and al so suspensions

or dispergj %ﬂﬁmﬁﬁ ?&% tFelatrifdr BF é?ﬂ Rﬁm@ﬂéﬁ%ﬁ&%éﬂ forif '?r‘ére:rfébﬁ:&ﬁﬁ 8! sABRc(Gh

suspensi ons exanp t he case of i zed osi tions
conpri si ng'eed&emRal wmsh ForpPriEgs wmlnﬁteam@arbﬁﬁecmve@a%trofwcpwpwé n?heéravenm
exanpl e mag ng,gﬁnacg@t@am @lﬁ,ntﬁan?gglﬁg@mbse The phar maceut i cal

2004/ 080988 /| EP2004/ 0 %@? ?%ﬁ Siti og F‘?t eri I CWS'E and/ or may
conpri se dRtPBEH iy lgveny c“"% T &ing age(tﬁ

and/or e rrukesatmmeros preséﬂtbb of & aneé@e o8 adnﬁdmon‘; mrwhiahgwwmm gndisrrmtﬂ-m Jutiestpur €
and/ or buffers and are l@ epared in a manner; known per se, for exanple by
means of-- %%vr‘?\f'er R sf: (ks oI Vi ng: and.: |>{Ophl lizing processes. The said

sol uti ons (6} the nmesisaletinatbabove omder (4) eompristusictadminisiratias, sy capembigntly or

typically @ gggqéﬂg& 3k ngs%@gpfs#écﬂv&&ﬁ?um 684 P&@qm& %g ﬁak,érmu?%ﬁd oﬁeeért ran,

pol yvinylp dne n 80(r)
( pol yoxyetmgqeéwﬁ(ez ggug@pb#@ms.mmtfu@}pqmum)suﬁstance being usefu! in any of the partacular

indications set forth hersinbefore; '.

(7) a combination comprising a therapeutically effeqtlve amount of a compound of the inveniion
-~and one or more further drug substances, saldT—rfﬁer drug substance being useful in any of the
. particular indications set forth hereinbefore; -« *

(8) use of a compound of the invention for the mani%lfacture of a medicament for the treatment
- or prevention of a disease which responds to.;ip{libii%on of ‘_che anaplastic lymphoma kinase;

- (8) the use according to-(8), wherein the disezse to%be treated is selected from anaplastic large-

. cell ymphoma, non-Hodgkin's lymphomas, inﬂamniatory myofibroblastic tumors and ' .

~ neuroblastomas; . - | L

(10) the use according to (8) or (9), wherein the compound is 2-[5-chioro-2-(2-methoxy-4-
morphalin-4-yl-phenylamino)-pyrimidin-4-ylamina}-N-methyl-benzamide or a pharmaceutically
acceptable salt thereof, or any of the the compounds described hereinafter in the examples or a
pharmaceutically acceptable salt of any ong of these;
(11) a method for the treatment of a disease which responds to inhibition of the anaplastic
lymphoma kinase, eépecial[y a disease selected from anaplastic large-cell lymphoma, non-
Hodgkin's lymphomas, inflammatory myofibroblastic tumors and neuroblastomas, comprising
. administering an effective amount of a compound of the invention, especially 2-[5-chloro-2-(2-
:”i"_methoxy-4-morphohn-4—yl phenylammo) pynmldln-4-ylammo}-N -methyl-benzamide, or a

!

' pharmaceuhcaﬂy acceptabie salt thereof. !



Suspensions in oil conprise as the oil conponent the vegetable, synthetic,
or sem-synthetic oils customary for Injection purposes. In respect of
such, special nention maybe made of liquid fatty acid esters that contain
as the aci WRHHBHERR a | ong-chained fatty acid havi ng f rESHIEP2L002616
especially from 12 to 22, carbon atons, for exanple lauric acid, tridecylic
acid, nyristic acid, pentadecylic acid paimtic acid, margaric acid,
stearic acid, ar achi di ¢ aci d, behenic acbg or correspondi ng unsat urat ed
acids, for exanple oleic aC|d elaidic aifd, erucic acid, brassidic acid or
linoleic acid, if desired mnth the addition of antioxidants, for exanple
vitamn E, (3-carotene or 5-di-tert-butyl-4- hydroxyt6|uene The al cohol

conponent Agditionatierreigrieg 3&85"80%9@?%“”%? tBe PregSAtRYRNLSN TRt ISyssBhaghemely and i s

a nonoval eaéfofydd@eﬂawaéﬁaém cfdhﬂ sﬁé’oﬁlﬁﬁﬂyﬂnﬁt[mn the@xamﬁlés trival ent, alcohol,
for exanpl ent anol or t hei somer s

ne t hano t anol
ther eof | Eﬂd*&ﬁﬁaﬁeaﬂ@fv@r%rmd B rtind e BieskrtRpatoe b s tee
t her ef or Ie erstHree aé ehkmvmtmgr ak ?\L‘Wﬂiﬂltﬁmdor uﬁmmwn d»bstatﬁad whigh p’fa@rm)él pr?;ggre@t ate,
i sopropy t at e | et ene- cero
"Labr afi | %F ﬂty é%dorf'ﬁ% a % st @HS %ﬁ%’%ﬁ%&?’%ﬁ% %}E@fﬂ*ﬁ?j@@g prepared by
al cohol ysi & @thlapr.a (Qahethm-:ynbmomhbllnaﬁhpl p@em;dﬂrmnm)rpgnmfd[rgbylammﬁﬂsnahﬂ
pol yet hyl epg, (% ester), "Labrasol" (saturated polyglycolized glycerides
pr epar ed by alcohobl ysis of TCM and consisting of gl yceri des and
pol yet hyl| e e (41 ydBipipes diny~1-wH2-methonyt rdistid)- S-GMmm@hﬂZ-ﬁffmme-1-ﬂ€ifm1¢)6)henylhnd/ or
"M gl yol Eé)%mlig} bqeéfe&.ﬁihéde of saturated fatty acids of chain length C@to

Cl2 from but especially vegetable oils such as
g t t onseed2d¥- Chiow'zrfﬁﬂ'9@5‘P¥Y-4-64-W@Y'd?lHEFa?éi'ai‘Ufé‘Phwﬂamm‘&-@yW“drﬁam@Q]yfréean oi |
d

nor e egpfehyibbizcabalBAsHIbe 0 | .- The manufacture of .inject abI e N
preparatlons |s usual |y carried out under sterjle conditions i t he

filling, f&f-B%eae- @'mPWP’EY'%tFPﬁB{PPHk‘*‘MIFP"\‘?P)&?@'“OW&W%W@&‘W%B' 'B?tht"he

cont al ner SpaenzBhasuideaidd cal corr_p0f5| tions for oral admnistrati on can be

R L i W My LT AR ERE S I R

PCT/ EP2004mefheikhzenc@difanaxider e, and ‘processi ng the m xture or granules, if

R wtﬁg%&oaa%ﬁﬂ-?&fweﬁg=>tsuzﬁf;;

sugars, fomeibregnpifenamids, ose, sacchar ose, ‘ R

" 5-Bromo- N-4—(4-ﬂuoro-pheny[) - N2 (2-methoxy—4—morpholan-4—yl—phenyl)-pyrimidme—z 4 e

diamine, ’ B :

2- [S—ChIoro-z-(z-methoxy-4—p:peraznn- -yl phenylamIno)-pynm:dm-4—ylammo] N-meihyl-

benzenasuifonamide, =

2-{5-~ Bromo-2-(5-ﬂuoro-2-methoxy—phenyiammo) pyr|m|d1n-4-ylam:no} N-methyi—

L benzenesulfohamide, - " R '
2-[5-Chloro-2-{5-fluoro-2-methaxy-phenylamino}-pyrimidin-4-ylaminoc]-N-isobutyl-
benzenesulfonamide, and
2-{5-Chloro-2-[2-methoxy-5-(4-methyl-piperazin-1-yimethyl)-phenylamino}-pyrimidin-4-ylamino}-
N-methyl-benzenesuifonamide.

The invention also provides a compound of formula 2-{5-Chioro-2-[4-(3-methylamino-pyrrolidin-
1-yl)}-phenylamino}-pyrimidin-4-ylamino}-N-isopropyl-benzenesulfonamide

The following Examples serve to illusirate the invention without limifing the invention in its

1

scopa.



manni tol or sorbitol, cellulose preparations, and/or cal cium phosphates, for
exanpl e trical cium phosphate or cal ci um hydrogen phosphate, and al so

bi nders, such as starches, for exanple corn, wheat, rice or potato starch
met hyl cel l\whOsfuoshager oxypropyl nethyl cel | ul ose, sodi um PCT/EP2004/002616

car boxymet hyl cel  ul ose, and/or pol yvinyl pyrrolidone, and/or, if desired,

di sintegrators, such as the above-nentioned starches, also carboxynethyl
starch, crosslinked polyvinylpyrrolidone, -. alginic acid or a salt

t hereof, such as sodi um al gi nate; Additi2fval excipients are especially flow
conditioners and lubricants, for exanple silicic acid, talc, stearic acid or
salts-thereof;. such as . nmagnesium or cal cium stearate, and/or:

pol yet hyl epgangdiyeol ; or derivatives thereof -s Tablet cores -can be provided
with suitable, optlonally enteric, coatings through the use of, inter ,:- ,
el |l a, cond&MmEmaimEsugar solutlons whi ch may conpri se gun1arab|e tal c,

pol yvi nyl p Li p e td i r

Coat i ng ot il redk RS HHERE hofGRp (R A0 SERLU Bl |

forthe preypatsasnated sredwrephlcrlmuhngﬁs%%bmnaﬁmr@ﬁlbgmlrt BAL= ci@opmwte

prepar at | OBaaicaHGHIAS fPebYL Rﬁ* 'd%&ﬁ{bg@%%ﬁé DMHP = 4-dimetnyaminopyridine, |

hydr oxypr | ul ose

t he tabl etfgkaﬁr' N atﬂlré@thﬂ@aﬁamgg, DYoF 1éxc5thiﬁtfél-¢hs¢ltql cﬁiﬁ‘ AT ﬁ@&lﬁn%ﬁlaw poses or

to indi catt@trgacteﬁ@écﬁmta d%ws ERDARS bihyBackRE, Eﬁbr@etethaﬁaaemeklm@dcew
corrp05| tions for vgra adm'ni stration also incl gga sul es consi sting

of , - gel at$Hypepium- 4riabeliedgnii-phosehalpesine antbeqy 3*“%% cdhsFeeRinghgsion
gel atin andn@sepr-'as‘r h(fbél%&cenﬁélﬁétoﬁﬁ'lc@eﬁ@!@y @hns@ér HEBE$ blN 2lhydrbRetiar d capsul e_s

may contain the a ngl.edi-en 4 he f r- f or exal L
adni xt ur e RPF" ?F"?E?ﬁ éevg' ?8&?{“%@0“%5@“ 1a??y6'Fny Eﬁag"r #“ﬁﬁi‘? e Gy, nr]gs suoh '
as tal ¢ orPCRegaesseltranstriptivapaymanse cpld reaetlohyS&-(ﬂ.bAPCseBtaaptalvldxrscﬁrﬂjugated
capsul.es, | e fe. - gl
sur tabl o 1PGPAUAET By Helur Plrisas| ¥ sdhahty el SIpaRERs
pol yet hy| eyileNyLly dbtedraprettyiammyorasn thtiefidasstoralé, iy terabydsefuranopy | ené gl ycol
to which stabilizers and det ergent s, -for:-exanpl e..of -t he pol yoxyet hyl ene.:~uar
sorbitan fatty aC|d eszter_t _pe __may aI sds be added

To a solution of 2:(2-Chioro-5-nitro-pyrimidin-4-ylamino)-N-methyl-benzenesulfonamide
(100 myg, 0.29 mmol) in EtOH (3 mL), 2,5-dimethoxyaniline (49 mg, 0.32 mmal) is added at
room temperature. The mixture is heated at 78°C for 5 h. The solvent is evaporated, and the
mixture is purified by reverse phase HPLC to give the title product in.

Rf = 0.47 (n-hexane : ethyl acetate = 1:1). "H-NMR (400 MHz, CDCls), 3 {(ppm): 2.36 (d, 3H),
3.57 (s, 3H), 3.73 (s, 3H), 6.72 (d, 1H), 6.89 (d, 1H), 7.17 {s, 1H), 7.35 (t, 1H), 7.4-7.6 (m, TH),
7.63 (d, 1H), 7.81 (d, 1H), 8.0-8.2 (m, 1H), 9.13 (s, TH), 2.41 (br.s, 1H), 11.0 (s, 1H).

ilamino)-N-methvi-benzenesulfonamide™" =~

2,4-Dichioro-B:nitro-pyrimiding (1,94 g, 10 rmol) and 2-amino-N-methylbenzenesulfonamide
{1.86 g, 10 mmol) are dissolved in CHCI; (30 mL). The reaction mixture is heated at 61°C for 2
h. The solvent is evaporated and the residue is washed with ether to give the title product.



that consist of a conbination of the active ingredient and a suppository
base. Suitable WD 2004/080980 PCT/ EP2004/002616 -23 suppository bases are,
for exanple, natural or synthetic triglycerides, paraffin hydrocarbons,

pol yet hyl efe0 g¥@81980 or hi gher al kanols. For parenteral aRIFE/BR2804/0(26%9n,
aqueous solutions of an active ingredient in water-soluble form for

exanpl e of a water-soluble salt, or aqueous injection suspensions that
contain viscosity- increasing substances,,for exanple sodium

car boxynet hyl cel | ul ose, sdrbitol and/or dextran, and, if desired,
stabilizers, are especially suitable. The active ingredient, optionally

together with excipients, can also in_the form qf | yophi Lizate and can
e rmde. | A8 SN ot Bt pr e FeVUR A CPRkk BAPRY LER4dcatl £Pon o
sui tabl e salMangs), 7530l (i, 1e)s7. 5 weh 135 saned, usk d. 15 @ 1Hexanpis 1H), ar. par exy er al

adm nistration can also be enployed as infusion solutions. Preferre
preservatives are, for exanple, antioxidants, such as ascorbic acid, or

m cr obi ci dE&gampis ac B-[B&rans-Pi24-dmethaxy-phemizmit)aeiirdidindannopdundsyiof t he

i nvention 'Bra beS dm liéster ed as the sole active ingredient or together

w th ot her%ﬁﬂ%—"@%@ﬁ?—agai nst neopl astic di seases or useful in |
i munonodul ati ng regi nens. er Nexarrpl e, the agent sﬁrﬁpe i nvention nmay be '

used in accordance with the ijnvgntion in conbinationw [h pharnmaceuti cal
} b ove, e.g. wth

conpositions effectiveyin mar adi seases as geseh
cycl ophospham de, 5-f4trgf ouracil, fludarabi ne gengi ol ati num
carbopl atin, vincristing, bl asti ne, etoposi o, / , paclitaxel,
docet axel , rituxan, doxo cine, gefitinib, or ikatini bAOr also with

cgcl osporins, rapanyci-ns, asconycins ‘or:their i munosuppriessivé-anal ogs;” -
et g. cyclosporin A, cyclosporin G . FK-506, sirolinus or ¢€verolinus,
corticosteroids, e.g. prednisone, cyclophospham de, azat hi oprene,

met hot r exalTea soigtkdrobf2aBitsomes BHehlamapeimidie4-yantinaxblHasthgibenzdneadionaaide =

| efl unom d 1 ZQrkbi : . i d, h I f.etjl,,

15 aooryspiry e B M, aPEBBASHANce (518 mg. TARINETR Bk g { X N
nmonoc| onal hydmdhlotidiaed (.03 ink)ik edgeceandetiopd under rafig coridition faEBhoucDBhe @a4ionCD7,
CD25, Cl32§1ixture is cooled o room temperature, poured into water and extracted twice with ethyl acetate.

The organic layer is successively washed with water and brine, dried over magnesium sulfate, -~
and evaporated in vacud_. The residue is purified with silica gel column chromatography (n-

hexane : ethyl acetate = 5:1to 1:1) to afford the title compound.”
"H-NMR (CDCls), & (ppm): 8.95 (s, 1H), 8.4 (d, 1H), 8.20 (s, 1H), 7.98 (dd, 1H), 7.58 (ddd, 1H),
7.22-7.32 (m, 1H), 6.51 (d, 1H), 6.40 (d, TH), 4.56-4.48 (m, 1H), 3.86 (s, 3H); 3.81 (s, 3H), 264~
{d, 3H). R (n-hexane : eihyi acetats = 1:1): 0.31.

t_ Preparation of 2-(5-bromo-?-chioro-pyrimidin-4-ylamino)-N-methyl-benzenesulfonamide
A solution of 5-bromo-2,4-dichloropyrimidine (684 mg, 3.0 mmol) and 2-amino-N-methyl-
benzenesulfonamide {559 mg, 3.0 mmol) In N,N-dimethylformamide (10 mL.) contalning
potassium carbonate (830 mg, 6.0 mmol) is stirred at room temperéture for 23 hours. Saturated

aqueous ammonium chloride is added and the mixture is poured into water and extracted twice

with ethyl acetate. The organic layer is washed with brine, dried over sodium sulfate, and
evaporated in vacuo. The residue Is purified with silica gel column chromatography (n-hexane -

ethyl acetate gradient) to afford the titte compound as a slightly yellow solid.

"H-NMR (CDCly), 8 (ppm}): 2.67 (d, 3H), 4.79 (q, 1H), 7.26 (s, 1H), 7.28 (ddd, 1H), 7.66 (ddd,

1H), 7.95 (dd, 1H), 8.37 (s, 1H), 848 (d, 1H), 8.52 (5, 1H). Rf (n-hexane : ethyi acetate = 10:3):
0.33.



CD40, CD45, CD58, CD80, CD86, CD152, CD137, CD154, |1COS, LFA-1, VLA-4 or
their |Iligands, or other inmunonodul atory conpounds, e.g. CTLA41g. In
accordance with the foregoing, the present invention also provides: (1) A
conpound afobhr/osigenti on for use as a pharnmaceuti cal ; War2@846280288

PCT/ EP2004/ 002616 -24 (2) a conpound of the invention for use as a FAK
inhibitor, an ALK inhibitor and/or ZAP-70 inhibitor, for exanple for use in
any of the particular indications hereinbefore set forth; (3) a
pharmaceutical conposition, e.g. for use8i-n any of the indications herein
before set forth, conprising a conpound of the invention as active

i ngredi ent together with one or nore pharmaceutically acceptable diluents
or carrierBxampé)3;a method for the treatment of any particular indication set

f h h
adni ni ot er T RPRRrEAHE R iEPL B PRy RE RS R I RO AR B8Renss.
phar mac eutsiifaiamidesaosprepaad domd-{5sirergo-g sthiero-gginidimé-ylesdna)iN-methghpound of t he

i nvention ' j .

prevent | ot ierg offiie 364 HeohufnRE LR ERBon Blint [Bped kB SRS,
activation plays'arole or is inplicated; (6) the nethod as defined above
under (4) conprisijig co-adm nistration, gg.g. goncomtantly or in sequence,
of a therapeutically effective anount df a mpdwnd of the invention and one
or nore further drug substances, said further drjug substance being useful
in any of the particular indicatijons set h ei nbefore; (7) a

conbi nati on conprising a therapeytli cabl yfff ecti ve BHount of a conpound of
the invention -and one or nore fuUrtlrer dtug substapges,-"aatd-U rUr-er-drug_
substance being useful. in any of thg cul ar. i ndrcations set forth _,5
her ei nbefore; (8) use of a conpoun@ of nvention for the manuf acture of_ '~
a nedi canent for the treatnent- < prevan n: of "a di sease ‘whi ch responds:. ad
t oanhi bi ti on of the anaplastlc Iynphona Knase;. (9). the use. acee%ding

to- (8)1-EHR =T T 1Te RS T RPRGRGRT ° TS SCTRG (io0RA SRbA T O
or MS

=T

- | CDCls: 2.84(d, 3H), 4.48-4.40(m, 1H), 6.78(d,1H),...

. 048 | 6.87(bs, 1H), 6.99(dd, 1H), 6.82(s, 1H),7.54(ddd, 1H)
| (n-hexane: | 7.79(d, 1H), 7.97(dd, 1H), 8.28(s, 1H), 8.32(dd, 1H),
ACOEt=1:1) | 9.07(s, 1H)

T~ 7| CDCix 2.25(s, 3H), 2.33(s, 3H),263(d 3H) 4.53-
3.2 Me —=| 058 | 4.45(m, 1H), 6.61(bs, 1H), 6.99(dd, 1H), 7.04(s, 1H),
(nhexane: | 7.18(ddd, 1H), 7.43(ddd, 1H), 7.56(d, 1H), 7.92(dd,

ACOEt=1:1) | 1H), 8.19(s, 1H), 8.41(dd, 1H), 8.08(s, 1H) -

Me
| GDCly 2.23(s, 3H), 2.62(d, 3H), 3.69(s, 3H), 4.53-_

33 /@/"‘e 036 | 4.44(m, 1H), 6.62(d, 1H), 6.69(bs, 1H), 7.10(d, 1H),

(n-hexane: | 7.19(dd, 1H), 7.48(d, 1H), 7.54(dd, 1H), 7.93(dd, 1H),
ACOEt=1:1) | 8.22(s, 1H), 8.44(dd, 1H), 9.09(s1, 1H)
CDCly: 2.32(s, 3H), 2.63(d, 3H), 4.45.-4.44(m, 1H),
3-4 oo 0.41 6.85(d, 1H), 8.91(d, 1H), 7.00(bs, 1H), 7.28-7.24(m,
(nhexane: | 1H), 7.57(dd, 1H), 7.99(dd, 1H), 8.25 (s, 1H), 8.39(d,
ACOEE=1:1) | 1H), 9.00(bs, 1H)

A
l




cel |
tunors

the conpound is 2-
mor phol i n- 4¥Qi 200418
pharmaceutically acceptable salt thereof,
descri bed hereinafter
of any one of these;
responds to inhibition of the anaplastic
di sease sel ected from anapl astic | arge-cel

| ynphonmg,
neur obl ast omas;

and

non- Hodgki n' s

| ynphomas,
(10) the use according to (8) or
5-chl or o- 2- ( 2- net hoxy- 4-

Pani no) - pyri m di n-4-yl ani no] - N- met hy| PEEREPHRiQ82068¢ a

inflanrrtatory myofi brobl astic
(9), wherein

or any of the the conpounds
treatnent of a di sease which

| ynphonma ki nase, especially a
| ynphoma, non- Hodgkin's

In the exanples or a pharmaceutically acceptable salt
(11) a nmethod for thg

Q.

I yrrphonI&L Farret-ery—ret--problastie--tuvars—and hedroblast-ogas
conprising adpn ef fective &P{?ﬁ;n?g%(“ %H)c%ﬁ%@uﬁ 6{8‘7{§th) 4.48-
i nventilon,3-8sp or @%(2 4.44(m, 1H), 666(d 1H), 8.71(s, 1H), T48(bs 1H),
o or 3 “oharn A #@5% Bt yb%?‘g% hohieo! b
PCTJEP2004/ 002516 ,&5 Add|t|erLDIEiymrPﬂlsr,Beld(dampI&mmdﬂapcord| ng to the
present_invention that is useful as herein before described is a conpound
speci fijcal ly nentioned in the exanpl es| CRGHi Zﬁﬁfda:ﬁH}siié@GSf%t)aﬂ A§-4pttdhetied
conpour|ds sagcof di nglt o tfie prieseptyl nvepy I . FAK
i nhi bi tjor ,3865315 ALK RivtSi t or o fgr i nh g{gpfgo%r? o‘?éfgbi ﬁo g§§ t 1H36?§§]§ T%Zﬁ
prepared essentig accor di n§-texaneie; bl Rd8&daEse 7 BB H0ardi)nhev @deﬂ'ﬁr e
2 5- CHLor 0 3| 2- oot hoxy- w%%%%‘frm o210 B2 1D B30, 8405 11D
N- et hyl - benzp CDCls: 2.30(s, 3H), 2.83(d, 3H), 444-4 4§(m 1H)
N (&1L 4q8p) ! - 8a1Bt D RlcT), yoe-edt Al Aafh b (RnoARNe- 1
2-{5- Chl or o- 2-1. ﬂ%"t‘?i‘?l‘e Z)éﬁ-é’z%’iﬂn 1H)| 28Rt é%(ﬁé] '”}By$ 221{5d| 1
4-yl amino} - N- nmétégmﬁwﬁﬁ‘szm(d 1H), 0.01(bs; 1H) S
2- [ 5- Bromn-2- (P- net hoxy-5- noriphaol i n-4- -nhenvl am nolpvrim le’l A vI am nn] -
met hyt 1 benzenesul f pnanj de CDC‘a 2.62(d, 3H), 2.81(s, 3H), 4.07-3.88(m, 1H),
3-8 ' 0.12 | 4.52-4.45(m, 1H), 6.37(bs, 1H), 6.77-6.73 (m, 2H),
(n-hexane: ' | 7.12(dd, 1H),7'24-T'20(m'11—1) 7.30-7.27(m, 1H), ©
| AcOEt=3:1) | 7.35(dd, 1H), 788(dd 1H) 818(s 'iH) 841(d 1H)
§19(bs, 1H) - T e
CDClyz 2.62(d, 3H), 3.94(s, 3H), 4.49-4.43(m, 1H),
3-8 ':0.28’ | 6.99-6.90 (m, 3H), 7.18-7.23(m, ’IH) 7.31-7.24(m,
(n-hexane: | 3H), 7.63(bs, 1H), 7.93-7.86(m, 1H), 8.28-8.23(m,
7| AcOEt=3:1) | 1H), 8.28 (s, 1H), 8.45(bs, 1H), 8.8%(bs, 1H)
| CDCi: 0.01(t, 3H), 1.37 (ad. 2H), 1.64-1.55 (rm, 2H),
3-10 0.23 2.64-2.60 (m, 2H), 4.45-4.40 (m, 1H), 6.69 (bs, 1H),
(hexane: | 7.23-7.10(m, 1H), 7.46-7.38 (m, 1H), 7.73 {d 1H),
AcOE{=3:1} | 7.82 (d, 1H), 8.21 {s, 1H), 6.38-8.46 (m, 1H), 2.08 (bs,
TH)
CDCl;: 2.63 (d, 3H), 4.15-4.10 (m, 1H), 8.58 (bs, 1H),
3-11 0.12 7.31-7.10(m, 4H), 7.83-7.49 (m, 1H), 7.71(d 1H), 7.85
N | (n‘hexane:-| (d, 1H), 8.30-8.23 (m, 1H), 8.26 (s, 1H), 845 (d, 1H),
FTN | ASOERET) 00368, M)




2
n
N-
5-
I di

phenyl ) -

N- et hyl

2-[5-(1-Acetyl
-yl am no}-N -

nmet hyl

wey Joaiamasiof onam de,
rono- N- 4- (4-f 1 uoro- phenyl ) - N*2*- ( 2- net hoxy- 4- nor phol i n- 4-
ne-2,4 diam ne,
2-[ 5- Chi or o- 2- (2- met hoxy- 4- pi per azi n-1- yI

benzenesul f onam de,
2- [ 5- Brono- 2- ( 5- f 1uor o- 2- net hoxy- phenyl am no) - pyri m di n- 4-yl am no] - N- net hyl -
benzenesul f 6nam de,

PCT/EP2004/602616

yl - phenyl) - pyri

phenyl am no) - pyri m di n-4-yl am no] -

{ - pi peri dn-4-yl oxy) - 2-t net hoxy- phenyl am no] - 5- br ono- pyri m di
4 - benzenesul f onam de,

[ 5- Br onp- 2- ( 2, 5- di net hoxy- phenyl am no) - pyri m di n-4-yl]-N(4-norpholin-4-yl
h

B

[

m

2-[5- Ghl or o- 2{(5- f liuor o- 2- net hoxy-pher)ﬂmﬂ' AEP{(d, 2 2BAEA3) 2/6(t2HN\2 BS @p Ut
) (5 i o 2 - roPfy - ARSI PTG AD: oy i
m di n-}4-yl am > (pdreane! f Fri®n(ddiet H),Th2s-7 20@emtiHMY .58 &d, ppVirdes| a
T Iohenyl afi no] - pyr i di n] ACOFE A8 TR} %ﬁ‘@%ﬁ?ﬂ’ﬁ%%%ﬁh@h? #3{%iHe0Fne
fol I ow ng Exappl es-serve to il ustrate (b&héHi nvention W|thout I i mt| ng the
I nventirom T ts cope.— WO2004/-080980 t 251¢ >
Abbrevli ati ons] AcO aceticlacid, ALK = ‘ympho [
adenosii n&-15' -1 ri pho e, brin3E sthTtﬂtﬁéﬂdedH‘,&cidiZtifﬁ‘Hm o), 6585795510"4, i), BSA
N A sopt obyi ot el . | HREEP% | P A U ey Bt
N, N- di|met hyl f or nanide, DTT =|1, 4-di t hi|dHb, 9. 1% &) =t1o'll 1EﬁM1H et hyl ene 1
di ar e eTTyETeT T AU e ey R S s B Sade SR ()
' 3-14 0.28 | 4.41(m, 1H), 6.60(d,1H), 6.92 (dd,1H), 7.84 (dd,
(n—hexane ' 1H)766-7 61(m 1H) 789(d 1H), T QS(dd 1H)
| AcOEt=3:1) '8.26(s; 1H), 8.43(d, 1H), 8.95{s;1H)*
| CDCly: 283(d, 3H), 366(s, 3H), 3.85(s, 3H), 445~ |
315 0.30 - |4.44(m, 1H), 648{dd 1H), 679(d H), “1’64(dd 1H)
“(n-hexane: 79?(dd 2H), azs(s 1H) 844(d 1H) 896(3, 1H) ==
ACOEt=3:1) |7 ' -
CDCly: 2.17(s, 3H), 2.22(s, 3H), 2.64(s, 3H), 2.63(d, | =
3-16 -0.22 | 38H),4.46-4.44(m, 1H), 8.57(bs; AH), 7.00(s;1H), . & |-.o =&
(n-hexane: | 7:47(dd, 1H); 7.44~7.40(m, 1H), 7:44(s, 1H), 7.83(dd,-- o
| ACOE(=311) | 1H),.8.19(s, TH), 8.43(d, 1H), 8.08(s, TH): e 2 o
: CDCly: 2.22(s,3H), 2.63(d, 3H), 3.68(s, 3H), 3.89(s, l
3-17 Me 046 | 3H), 4.52-4.47(m, 1H), 6.51(s,1H), 6.74(s,TH),
o {AcOEt) | 7.12(s,1H), 7.16-7.12(m,1H), 7.40(dd, 1H), 7.91(dd,
L 1H), 8.19(s, 1H), 8.42(d, 1H), 9.12(s, 1H)
CDClg: 1.16(d, 6H), 2.25 (s, 3H), 2.62(d, 3H), 2.77(,
3-18 Me 0.35 1H), 4.49-4.48(m, 1H), 7.00(s,1H), 7.15(d,1H), 7.41-
(n-nexane: | 7.37(m,1H), 7.49{d,2H), 7.54(dd, 1H), 7.92(dd, 1H),
| AcOEt=3:1)

8.24(s, 1H), 8.32(d, 1H), 9.02(s, 1H)




europi umW. 024-1 abel | ed anti - phosphotyrosi ne anti body (Perkin Elner),
fl uorescence resonance energy transfer,
pi perazine-N - 2-etthanesul f6nic aci-

a2t r i azol e,

Focal Adhesion Kinase,
N- 2- hydr oxyet hyl -
1- hydr oxy- G
pol ymer ase chain react

Super Li ght 7M al i ophycocyani n (Perkin El nmer);
"- yi)-N, N N
, N -tetranet hyl anrnoroumtetrafl uorobbrate,
1. 2-f2- (2,5- D|rrethoxv ohenyl am no) - 5-ni tro-pvrim di n-4-vl am nol -

Wl N |

TBTU ="' O (benzot nazol

FRET =

I on,

Me = met
SA- (SL) APC

N O LI

d, HOAf =

hyl, RT- PCR = revdl(FERMMMEIGIEPt i on
= Strept avidin conjugated to

subst. = substituted,

-31- .
tetrahydrof uran. Exanpl e
N- et hyl -

THE =

N QL Al

1l £ oo
StH+oRg6e I\l ‘-1-

benzen

0
A\

FAK =
HEPES

0 To a solutign of p-(2 T T Dt 2.63(8, 2 |5§ I3 3.lﬂlm IH) 3.37(3, EJ‘H)' 7]
chl bF6} 5-3r% r ¢- pyrd i WEA4- yi ami (29 - N 1380k /86(ne A e BT Ul F3gnath )il 8.41 (dHBIG), Mg,
0.29 nmpol) in|Et m), 2, hc [ 1N 0. ' e
at roomtenperatureg. The m xt 5(ure;?%?]téa he @@d*@t ﬁ%@?@?@szﬂﬁn@&ﬁ?@?ﬁﬁsp
evaporjat ed, and they ni xture|iAsOpE1I)i| dP6ld, 18y 81036, pHa S 44PILB). o4, ikl)t he
title jproduct |in. 0. 47 (n-hexane: 8%3 I,[Ha}cet ate =1:1)."' H-NWR (400 MHz
CDCI 3)|, 5 (ppm: , 3.57 (s, %l) 3.73 (s, 3H), 6.72 (d, 1 H),
6.99 (ld, 1 H) 7.35 (t,| 1 H), 7.4-7.6 (m 1 H, 7.63 (d,
1H), 78T (T, - Z (W ITH 9 TERd, 52 280E] sHP 284d, Bf), 3.00 0.9
1H). {Preparati 2-.chioro 5-h|treg)- 3vr|m{§'Q 284 3, a2 76&4‘”
4- vl anfi néPON- 2ehesyl f chifin de3: 7523 7#{m; ‘&Wl 6:66-406m¢ 10, BHHAEHI ne
(1.94 |g 10 - arm np- (hkhaﬁneyl atse(memwhﬁmm ﬂ@a(délaﬁerqwgﬂmmml)
are dilssol ved (30 ). E—ﬁ eaction m xtu qu E 2
h/ The sol vent or at ed| 2RGEFAL! | €401k 7R ea‘ilnpf?ﬁ Sei%ﬁ etk diive ;
tﬁe tijtl e product. WO 2004/ 080980 PCT/ BR8QH4H)02616
CDCls: 2.33(s, 3H), 2.65(d, 3H), 3.60-3 45(m 8H),
322 0.27 | 4.53-4.49(m, 1H), 6.74(s, 1H), 7.11(d, 1H), 7.22-
(ACOEt) | 7.18(m, 1H), 7.58-7.54(m 1H), 7.94(dd, 1H), BOD(d )
1H), 8.22(s, 1H), 8.37(d, TH), 9.13(s, 1H)
CDCl3: 1.24-1.08(m, 2H), 1.46-1.32(m, 2H),1.76-
3-23 0.38 1.67(m, 2H), 1.98-1.90(m, 2H), 2.33(s, 3H), 2.64(d, = | -
(AcOEt) | 3H), 3.95-3.90(m, 1H), 4.48-4.47(m, 1H), 5.89- Lo
5:80(m,-1H), 6:66(s, 1H), 7.15(dd, 1H); 7.48-7.31{m," | - ...,
2H), 7.91(dd, 1H), 8.12(s, 1H), 8.23(s, 1H), 8.41(d;
( 1H), 8.18(s, 1H)
- CDCly: 2.35(s, 3H), 2.71(s, 3H), 3.07-2.73(m, 2H),
3-24 Me 0.11 3.86-3.31(m, 6H), 6.85(s, 1H), 7.10(d, 1H), 7.24-
o (AcOEt) | 7.18(m, 1H), 7.52-7.48(m, 1H), 7.66-7.58(m, 2H),
N 7.93(d, 1H), 8.06(s, 1H), 8.27-8.21(m, 1H), 8.23(s,
[ ] 1H), 8.11(s, 1H)
N _
CDCl: 2.52(d, 3H), 2.62(s, 3H), 4.36-4.32(m, 1H),
3-25 O e 0.5 B.74(s, 1H), 6.87(d, 2H), 7.00-6.91(m, 2H), 7.00-
O ‘ | (nhexane: | 8.97(m, 2H), 7.38(dd, 2H), 7.88(dd, 1H), 7.98(s, 1H),
MeO AcOEt=1:1) | 8.23(s, 1H), 8.28(d, TH), 9.04(s, 1H)




-27 Rf
(ppm:

1H),

= 0.5 (n-hexane : ethyl acetat
2.67 (d, 3H), 4.6- 4.7 (m 2H),
8.15 (d, 1H), 9.21 (s, 1H), 11.2

e =1:1).' H-NMR (400MHz, CDCI3), 5
7.41 (dd, 1H), 7.7 (dd, 1H), 8.04 (
(s, 1H). -Exanple 2:

2- T 5- Br omyr@adogroghosti met hoxy- phenyl anmi no) - pvri mi di n- 4- vl aggnpprobeslEdy! -

benzenesul f onam de HBO Br - NCI

S H

OHN-NH 0 O 91 b To a solution of

2- (5-brono- 2-chl oro- pyri m di n-4-yl am no) - N- net hyl - benzenesul f onam de (300
ng, 0.79 nmol), 2,4-dinethoxyaniline (181.5 ng, 1.18 nmol) in ethanol (3
m), I N hydrochloric acid (0.03 nL) is2added and stirred under reflux

condition for 5 hours.
poured into water and extracted tw ce with ethyl

The reaction

m xture is cooled to room tenperature,
acetate. The organl c Iay

AcOEt=1:1)

I S sugcesst VtTy wastred—wthTwater—an 17 X 1 thiate,
and eyvaporated In vacyo. Jhe resi due cﬁcl i G#H?’E(H" “‘ﬁ’: 3@%8 ?%@1 3%
chr onpt Setaphy (n- et hE:#5 acetifaﬁ1e2 &7 !Sﬂ. ﬂH&) 415415 3@ &, 4H), &SP, Hél)N‘é
;Oggougg '1H) NMVR_( ) % (Bm&an % cﬂz‘éﬁ 'ﬁil’ 7%709 On-g
1H), #.56-4.48[(r 3 8€> c@Et=31N)) 7337@1 ow TH4(dd, ZHM 15((%1 1%@ S,
(n-hekane: etthyl™acetate = 1:1): 0.31.g44 gra]@garatlon of
2-f5-braoanmo-2-4chl oro- n\/ri m diln-4- vl amilno).- Nemét hvl - henzenesul fonam de . A |
sol utj on of §-brono- 2 4- d| cr | or opyri ni QQQE2(3@$%§H§25§@%35 &nd), 4.37-
ﬁl- &mdmet&hﬂﬁ quewull f ongas fle (88m mﬂt ), 8:79-6078ph) 1My 6. 89-68 m1H .
, met hy cont aini n 0 i u op
“mmol )} is stif rpé? f%97g§§P(ﬁb§F'§ 9?&33#5{ d%td’u 07{12'?
anmonf um chl 1md:dElﬂe1 ‘njl t2a(®, i18), PABTEZd(InNtig) wat er  and
extracted tw |acetate. |The“organic |ayer is washed-W th: brl(n
dri ed-over—sadiu e—and—evap
‘wWith gilica ( ‘\ratography - :
3-28 0.35 4. 50(m 1H), 6. 76(bs 1H), 6.91-6. 84(m 41H), 7.04(d;"
~ (n-hexane: | 1H); 7-83(dd, 1H), 8. 06(d 1H), 8. 19(dd 1H) 823(3,
ACOEt=1:1) | 1H), .00(s, 1H). =~ -~ - - T
CDCls: 1.50(, 3H), 2.62 (4, 3H), 4.17(dd, 2H), 4.51- |
3-29 045 4.44(m. 1H), 6.95-6.80 {m, 2H), 6.94(d, 1K), 7.16 (ad, [**
(n-hexane: | 1H), 7.31-7.23(m, 5H), 7.67(s, 1H), 7.11(dd, 1H),
ACOEt=1:1) | 7.23(0, 2H), 7.85(s, 1H), 7.88(cd,-1H), 8.28-8.23(m;— —-
1H), 8.28(s, 1H), 843(s 1H), 8.89(s, 1H)
CDCly: 7.48(t, 3H), 2.65(d, 3H), 3.35(, .-,H),:] ’se(czd
3-30 T 45 _ 2H) A. 55—4 48(rn, ‘iH) 681(dd ‘iH), 695 6. Qi(m
(n-hexane:__| 3H), 7.11(dd, 1H),723(d 2H),765(s AH), 7.90-____ f
ACOEt=1:1) | 7.88(m, 1H), 8.28-8.26(m, 1H), 8.27(s, 1H), 8.39(s,
1H), 8.90(s, 1H)
_ "H-NMR : (CDCl) 1.83-1.72 (4H, m), 2.63 (3H, d),
3-31 0.29 2.66-2.62 (2H, m), 2.80 (2H, t), 4.41-4.44 (1H, m),
(n-hexane: | 6.64 (1H, br.s), 6.92 (1H, d), 7.09 (1H, dd), 7.18 (1H,
AcOEt="1:1) | dd), 7.45 (1H, dd}, 7.59 (1H, dd), 7.92 (1H, d), 8.20
(1H, s), 8.42 (1H, d), 9.08 {1H, br.s).
DMSO-de: 2.43(s, 3H), 2.80-2.82(m, 4H), 3.61-3.64
3-32 T3 H(m, 4H), 3.75(s,3H), 6.62{dd, 1H), 6.93(d, 1H), 7.46(d,
(n-hexane: | 1H), 7.54(dd, 1H), 7.77(dd, 2H), 8.14(bs, 1H), 8.32(s,

1H), 8.38-8.30({m, 1H), 9.14(bs, 1H)

d1

er

c‘:

™ - ot —
elil R

: .e._.d



ethyl acetate gradient) to afford the title conpound as a slightly yellow
solid. "HHNWR (CDCI 3), 8 (ppm: 2.67 (d, 3H, 4.79 (q, 1H, 7.26 (s, 1H),
7.29 (ddd, 1H), 7.66 (ddd, 1H), 7.95 (dd, 11-1), 8.37 Is, 1H), 8.48 (t!,
1H), 9.52 (V02003080980 Rf (n- hexane: ethyl acetate =10: 3): POUI/BB004®2616
2004/ 080980 PCTI EP2004/ 002616 -28- Exanple 3: The foll ow ng
2-[5-brono- 2- (subst. phenyl am no)-pyri m di n-4-yl am no] - N-net hyl - benzene-
sul fonam des are prepared from
2- (5- brono- 2- chl or o- py(m di n-4-yl am no) = - %8 mret hyI benzenesul f onam de and the
correspondi ng aniline follow ng the procedure of Exanple 2: Br HNN /O HN N
NH Expl No. Rx Rf (solvent) w_ . .'"HNVR (400MHz), 8 (ppm; or M5 CDCl 3:
2.64(d, 3H), 4.48-4.40(m H)| 6.78(d,1U),,, 3-16"0 9 0.48 6.87(bs, 1H,
6.99(dd, 1H) 6.82(s, IH),7.54(ddd, 1H),, F (n-hexane: 7.79(d, 1H), 7.97(dd,
1H), 8.28(s, 1H), 8.32(dd, 1H), AcOCEt=1_;1) 9.07(s, 1 H) CDC 3' 2. 25(s,
I?:DI_D 2.55((13, \SHLS .b:s(((:i, 3H i_{)f;. ':)E‘S- cwg@ds 1L5 _5 Xy 5 5
, 6.199 , 1 , AT s, 1 n- h 7.
7.56(d, BB : 1. 92fd0 @4% Ac DEt 061 1%25(@%'@(?519%@)4) %4 &%Zé%’-?'b@oa(s,
1H) COCI3: 2.23(s - 2,62(d BB 3 26 (e é@% #3540, uwée\a(@d 3R,

sty Lo cogen . g s 1800, 00 1 o8 Gadstoy

8.22(g, 11-1); 8.44(dudMNdH), |9.09fsl, 1M70CDBIE; 1H), 824(s, 1H319.26(2. BH( 8l3s3H) ,
4.45-4 44(m | H), 8.41(m, 1H), 9.22(s, 1H)

(R

. T P CDCls: 2.11(s, 3H), 2.65(d, 3H), 2.76-2.83(m, 2H),
( - 3-34 047 2.89-2.97(m, 2H), 3.47-3.55(m, 2H), 3.58-3.66(m,
) " “(\ g | (AcOEY) | 2H), 3.86(s, 3H), 4.70-4.78(m, 1H), 6.53(dd, 1H), -~ | -7
A/”\) ‘ ' 6.81(d, 1H),-7.23(dd, 1H); 7.54-7.62(m, 2H), 7.97(dd. |- —3+
' | 1H), -8.02-8.03(m, 1H), 8.29(s, 1H), 8.40(d, 1H), LT
8.99(bs; 1H) -
. | | DMS0-dy 2.40-248(m, 7H), 263(, 2H), 350-3.58(m, | -
3-35 _, b’ ~ 0.22 4H), 3.77(s, SH) 391(t 2H) SﬁO(dd 1H) 8.83(d, B
0 (ACOEt | 1H), 7.28(dd, 1H), 7.58(d, 1H), 7.60(dd, 1H), 7.75-
HN | ony) | 7.80(m, 1H), 780(dd, 1H), B.10(s, 1H), 8.35(s, 1H), |
(Oj 8.40(d, TH) 9.21(s, 1H) _ -
536 o 04 | DMSO-Os: 2.43(s, 3H), 7.08-7.08(m, 1H), 7.21- ‘
ﬁj F (n-hexane: | 7.23(m, 1H), 7.25-7.36(m, 4H), TAT-7.57(m, 2H), - - | ...
L I AcOEt=1:1) | 7.74-7.77(m, 2H), 8.28(s, 1H), 8.35(d, 1H), 9.09(s,
1H), 9.24(s, TH)
3-37 0.4 CDCly: 2.64(d, 3H), 4.53-4.54(m, 1F), 6.88-6.93(m,
' @’ © (n-hexane: | 1H), 7.14-7.28(m, 3R), 7.54-7.58{m, 1H), 7.95-
AcOEt=1:1) | 7.98(m, 1H), 8.16-8.21(m, 1H), 8.24(s, 1H), 8.33-

8.36(m, 1H), 9.05(s, 1H)
3-38 ] o 0.42 CDCls: 2.64(d, 3H), 4.46-4.47(m, 1H), 6.63-6.68(m,
F

(n-hexane: | 1H), 7.30-7.32(m, 2H), 7.55(s, 1H), 7.64-7.68(m, 1H),
ACOEt=1:1) | 7.87-7.98(m, 1H), 8.20-8.39(m, 3H), 9.03(s, 1H) -




3-4 0.41 6.85(d, 1H), 6.91(d, 1H), 7.00(bs, 1H), 7.28-7.24(m (n-hexane:
1H), 7.57(dd, 1H), 7.99(dd, 1H), 8.25 (s, 1H), 8.39(d, M AcOEt=1:1) 1H),
9.00(bs, 1H) WD 2004/ 080980 PCT/ EP2004/ 002616 -29- CDCl3: 2.33(s, 3H),
2.63(d, 3hyo2004P8¢ss0 3H), 4.46 3-5 oMe 0.39 4.44(m 1H), péraptebandidie
6.71(s, 1H), 7.48(bs, 1H), (n-hexane: 7.63-7.59(m 1H), 7.97(dd, 1H),
8.05(d, 1H), 8.23 (s, M AcOEt=1:1) 1H), 8.44(d, 1H), 8.92(bs, 1H CDCl 3:
2.63(d, 3H), 3.90(s, 3H), 4.45-4.40(m 3-6 OVB 0.27 6.90-6.86(m 2H),
7.00-6.96(m 1H), 7.23-7.17 (m (n-hexaﬁi 3H), 7.45(dd, 1H), 7.50-7.60(m
2H), 7.97(dd, 1H), AcOEt=3:1) 8.22(d, 1H), 8. 26 (s, 1H), 8.43(d, 1H),
8.94(bs, 1H) CDCI3: 2.30(s, 3H), 2.63(d, 3H), 4.44-4.43(m 1H), 3-7 Me 0.34
(
6.H§ss (bs3-(33|—|) H)7.00 6. 68(m H), 7. 237 COLI: ma781BH), 2(5&21%@&}12@14‘,6 7A3(M
1H), 7.76(d, LH), #9 A 1 40
9.01(Hs; 1 H)|cpa 2 62(d 3?9%%281?518(’%?—1%%@3’637)35‘}@%“#5{1 ﬂ")ss 8 N 0.2
4.52-4.45(m QH), B87(bs, 1H), [EWTF 6. B33(du,1H)H).44-66amhedide22(d, 1B TE0(s1H)
7.24-7.20(m LH, #30-7.27(m 1H), A _i@") 7 7..88(dd, 1
H, 8|18 (s, IH).(8.21(d. 1 H, 9 19 gg%r?f ’&Bh@dg?%ﬁg?ﬂ@&?&éggqs,
3H), 4.49-4.43(m . 3-9 bMe 0.28 689B{ck 16D 8@Ks,3H), 7.18-7.23(m 1H),
7.31-7.24(m |(n-hekane: 3H)| 7.63(bs, 1H), 7.93-7.86(m 1H), 8.28-8.23(m
AcOEt33:1) 1 H). 8 28 (s, 1 8. 45(ls, 1 H), 8 89(bs, 1. H CDC3: 0 91(t
3H), 1.3%40dd| 2H);| 1.64-1.55 (m 2H) | DMSO-d6: 1.78-1.88(m,2H), 1.98-2.02(m, 2H), 2.43(s,
~ 572,574 | 3H), 3.02-3.08(m, 3H), 3.28-3.39(m, 2H), 3.76(s, 3H),
[M+1]+ | 6:47(dd, 1H), 6.65(d, 1H), 7.22(dd, 1H), 7.39(d, 1H),
7.45-750(m, 1H), 7.747.77(m, 2H), 8.98(s, 1H), }
322(5 1H), 8.41-8.44(m; 1H), 9.21(bs, 1H) '
f
341 Dmso;;-de: 2.44(d, 3H), 2.69-2.71(m, 4H), 3.46-
e 565, 567 | 3.52(m, 4H), 3.76(s, 3H), 6.45(dd, 1H), 6.62(d, 1H),
MHE | 723(ddd, TH), 7.38(d, 1H), T.46-7.50(m, 1H), 7.72-
y ) 7377(m), 2H), 8.19(s, 1H), 8.22(s, TH), 8.42-8.45(m,
“1H), 9.22(s, 1H)
| i
— | Dfé&éoi-de-zu(s 3H), 3.31(s, 6H), 3.46-3.55(m, &),
| s42 595,597 |3, zz(sJ 3H), 6.24(dd, 1H), 6.37(d, 1H), 7.18-7.21{m, L
‘ M)+ 2H),74o-7 55(m, 1H), 7.72-7.76(m, 2H), 8.17- -
8.19(m, 2H), 8.40-8.50(m, 1H), 2.23(s, 1H)
343 . DMSO-d6: 1.64-1.71(m, 2H), 1.75-1.82(m, 2H), 2.21-
™ 590, 592 | 2.28(m,1H), 2.43(d, 3H), 2.62-2.67(m,2H), 3.68-
IM+1}+ | 3.74(m, 2H), 3.76(s, 3H), 6.45(dd,1H), 6.63(d, 1H),
N 6.75-6.81(m, 1H), 7.20(ddd, 1H), 7.25-7.30(m, 1H),
7.35(d; 1H), 7.45-7.52(m, 1H), 7.70-7.77(m, 2H),
8.18(s; 1H), 8.21(s, 1H), 8.40-8.47(m, 1H), 9.22(s,
HaM G 1H) . :




3-10 0.23 2.64-2.60 (m 2H), 4.45-4.40 (m 1H), 6.69 (bs, 1H), (n-hexane:

7.23-7.10(m 1H), 7.46-7.38 (m 1H), 7.73 (d 1H), AcOEt=3:1) 7.92 (d, 1 H),

8.21 (s, 1 H), 8.38-8.46 (m 1 H), 9.09 (bs, | H CDC3: 2.63 (d, 3H),

4.15-4.10 (WO 2040808058 (bs, 1H), 3-11 0.12 7.31-7.10(m PCHEP204BReTs 49 (m

1H), 7.71(d 1H), 7.95 (n-hexane: - (d, 1 H), 8.30-8.23 (m 1 H), 8.26 (s, 1
, 8.45 (d, 1 H, iNNACOEt=3:1) 9.03 (bs, | H WD 2004/ 080980

PCT/ EP2004/ 002616 -30- CDOI3: 2.09 (dd, ,2H), 2.63 (d, 3H), 2.85(t, 2H),

2.96 (t, 3-12 0.4 2H), 4.46-4.43 (m 2H >°6.73 (bs, 1H), 6.99 (d,1H), 60
(n-hexane: 7.09 (dd, 1 H), 7.25-7.20(m 1 H), 7.52 (dd, 1 H), 7.74

AcOEt=3-1) (d 1 H 792 (dd,_1 H _ 822 (s. 1 H, 842 (d 1 H. 902 (bs,
1H) 13%4% 6 4.63F 4. 64 (m | PMBP- d672ﬂi(9d3H)2r5+)12~3 1{ma3di), 8.683

7.18(dd, 1H), 4Cm. | H)59775§98 7353&(1;% 3H)9s 3Hﬁ) go@ﬂm Eﬂ?&GlHllH)

8.07(s| 1H), 8 (m 1H)| 8. 24(s Aré
CDC13: | 2. 63(d, .37 88( s, IM?,1189(571%~ 5(ng 1 7‘@(‘14"@\794%@@(%

1H), 6460(d, 1H), 6. 42 (dd, 1H), 7.64 (dgz.73478 %1918tt)n~71€l§5-8722§&(1%1 |-|)
7.89(d| 1 H), [7.98¢8 H, | 6-0me AclCE (5 1H) 3(d, 1
8.95(s] 1H) COCl 3 2}3(d 3H), 3.66(s @4%45 %45 3-15 & 0. 30
4.44(m 1H), 6. 480dg-1H), 6.79(d, I H), [7.64(dd 1H), (n-hexane. 7.97(dd, 2H),
826(s, |1H) 8 44(dg”1¥), 8.96(}s, 1H) MO AcOEt=3: 1)

345 DMSO-d6: 1.85-1.05(m, 2H), 2.19(t, 2H), 2.25-
@ 600, 802 | 2.35(m, 4H), 2.43(s, 3H), 3.52-3.64(m, 4H), 4.19(t,
N H), 4.19

M+1}+ | 2H), 6.65(d, 1H), 7.05(dd, 1H), 7.20(d, 1H), 7.23(ddd,
1H), 7.27(d, 1H), 7.40-7.46(m, 1H), 7.42(d, 1H), 7.70-

(

o 7.75(m, 1H), 7.76(dd, 1H), 8.32(s, ‘lH) 845(d TH),
E j 0.22(s, 1H), 9.23(s, 1H)
[ .
346 | R DMSO-d6: 2.05(s, 3H), 2.44(s, 3H), 3.08-3.17(m, 4H),

500,592 | 3.55-3.63(m, 4H), 3.77(s, 3H), 6.48(dd, 1H), 6.67(d
L IM+1]+ | 1H), 7.23(dd, 1H), 7.41(d, 1H), 7.45-7.52(m; 1H),
N h 7.76(dd, 1H), 7.72-7.78(m, 1H), 8.19(s, 1H), 8.22(s,
[ j 1H), 8.40-8.47(m, 1H), 8.22(bs, 1H} -

DMS0-dB: 243(5 Sh) 2.82-2. 8f(m 4H) 2 98-

Q 3-47 S 1 548,550 |3.15(m, 4H), 3.76(s, 3H), 6.43(dd,1H), 6.61(d, 1H),
' IM+1]+ | 7.22(dd, 1H), 7.36(d, 1H), 7.43-7.51(m, 1H), 7.75(dd
N 1H), 8.17(s, 1H), 8.21(s, 1H), 8.38-8.45(m, 1H), 9.12-
EH] 9.28(m, 1H)

CDCI3: 2.65 (d, 3H), 3.96 (s, 3H), 4.40-4.48 (m, 1H),
3-48 o MS 6.85-6.88 (m, 2H), 7.22 (d, 1H), 7.25-7.31 {m, 1H),
530, 532 | 7.56-7.65 (m, 3H), 7.79 (s, 1H), 8.00 (dd, 1H), 8.29 (s,
1H), 8.39 {(dd, 1H), 8.00 (s, 1H).




CDCI 3: 2.17(s; 3H), 2.22(s, 3H), 2.64(s, 3H), 2.63(d, 3-16 Me- .:iJ.2 2
3H),.4.46-4,44(m |IH, 6.57(bs; 1H), 7.00(s,1H), / hexane: 7.17(dd, 1H);
7.44-740(m I H), 7.44{s, 9;H), 7.93(dd;-- Me Me OEt=3:1) 1H);-5:19(s, 1H),
8.43(d, 1Hyo 28080 1H)': CDCl3: 2.22(s,3H), 2.63(d, 3HpcTAr6kR0263b)
3.89(s, 3-17 Me 0.46 3H), 4.52-4.47(m 1H), 6.51(s,|H), 6.74(s,1H), Meo
(AcOEt) 7.12(s,1 H), 7.16-7.12(mIH), 7.40(dd, 1H), 7.91(dd, oM 1H),
8.19(s, I|H, 8.42(d, 1H), 9.12(s, 1H CDbC3: 1.16(d, 6H), 2.25 (s, 3H),
2.62(d, 3H), 2.77(t, 3-18 Me 0.35 1H),-36.-49-4.48(m 1H), 7.00(s, 1H),
7.15(d, 1H), 7.41- (n-hexane: 7.37(m 1H), 7.49(d,2H), 7.54(dd, 1H), 7.92(dd,
1H), AcCEt=3:1) 8.21(s, 1H, 8.32(d, 1H), 9.02(s, 1H WD 2004/ 080980
PCT/ ER2Z0047 002 CDCT BT 2. 63( 1, CM;,&#S@%O{mMHi mga‘kgl 3H 52@5((@,3[-}}#1)
3-19 Qwve_0.23]3.89-3, 86(3:/ 4H), 4,97-4 %% n- hexanhe:
6.52(d, 1849 7 1H), | 7. 3%s, 1ip:] n‘}eﬁ?‘(ﬂj HM;-% d‘!v') Aé@ﬁt 1 H),
Z.gggdd,gw), Fl)H),38Jlféfé«;-:tmE%H) £.88.(4.4(H), 7.081dd, 81D B.50s7.671{rh b, H), 7% 3
. S|, , , . R N T
4H), 4.54-4.5 6. 64( j?/\e@-f—Qﬂz (7%@%%%3%% %(%ﬁ;gf% %‘%%&%H’,
7.18(dd, | H), 1H), of Ac@R0=1: IXHY. 46(dd, 1 H), 7.93(dd, 1 H),
8.22(s, 1 H, H, |9.09 (s, |1H CDCI3: 2.33(s, 3H), 2.65(d, 3H),
3.60-3.45(m | Me]0.27 4.53-4.49(m 1 H), 6.74(s, 1 H, 7.11(d, i1
H, 7.]22
Rf CDCI3: 2.63 (d, 3H), 3.90 (s, 3H), 4.00 (s, 3H), 4.35-
3-50 0.4 4.47 (m, 1H), 8.23 (d, 1H), 7.00 (s, 1H), 7.22-7.25 (m,
(Hexane/Ac | 1H), 7.57 (dd, 1H), 7.96 (dd, 1H), 8.22 (s, 1H), 8.25-
OEt=1/1) |(d, 1H), 8.37 (d, 1H), 8.96 {5, TH) - s
MS | CDCB: 1.47 (i 3H), 1.71-1.78 (m, TH), 2.98 (s, SH), i
3-51 | 535,537 |2.82 (d, 3H), 3:41 (q, 2H), 3.46 (1, 2H), 3.79(q, 2H),
4.41-4.48 (m, 1H), 6.43 (s, 1H), 6.10-6.18 (m, 2H); B
7.15 (dd, 1H), 7.33 (d, 1H), 7.35-7.42 (m, 1H),7.90 | ¢
(dd, 1H), 8.16'(s, TH);'8.45 (d, 1H), 9.07 (s, 1H).
| = & CDCI3: 2.86 (d, 3H), 3.91 (s, 3H), 4.41-4.47 (m;, 1H), - ). i
3-52 - o7 6.80 (d, 1H), 6.92 (dd, 1H), 7.26-7.35 (m, 1H); 7.54 (si.
1H), 7.76 (dd, H), 8.00 (dd, 1H), 8.27-8.32 (m, 2H),
al 8.38 (dd, 1H), 8.97 (s, 1H).
' MS CDCly: 2.26 (s, 3H), 2.62 (d, 3H), 2.68 (s, 6H), 4.72
3-53 | 491,493 | (g, 1H), 6.78 (s, 1H), 6.89 (d, 1H), 7.12 (d, 1H), 7.15
y (d, 1H), 7.40-7.47 (m, 2H), 7.91 (dd, 1H), 8.40 (s, TH),
N 8.41 (dd, 1H), 9.11 (s, 1H).
MS CDCl: 2.04 (s, 3H), 2.65 (d, 3H), 4.42-4.48 (m, TH), _
3-54 525,527 |6.79 (s, 1H), 696—7 00 (m, 2H), 7.28-7.34 (m, 4H), _
e 7.87-7.91 {m, 1H), 8.18 (s, 1H), 8.23-8.26 (m, 2H),
\ 8.53 (d, 2H), 9.07 {s, 1H).
A




| (AcCEt) 7.18(m 1H), 7.58-7.54(m 1H), 7.94(dd, 1H), 8.00(d, N 1H),
8.22(s, 1H), 8.37(d, 1H), 9.13(s, 1H) Cod CDCl 3: 1.24-1.08(m 2H),
1.46-1.32(m 2H),1.76- 3-23 Me 0.38 1.67(m 2H), 1..98-1.90(m 2H), 2.33(s,
3H), 2.64(WO0 200480980 AcOEt) 3H), 3.95-3.90(m 1H), 4. 49- 4PCT{ERPOOPI616. 89 NH
5.80(m1 H), &6(s,1 H), 7.15(dd, 1 H), 7,48-7.31(m 2H), 7.91(dd,

1H), 8.12(s, 1H), 8.23(s; 1H), 8.41(d, 1H), 9.18(s, 1H) CDC3: 2.35(s, 3H),

2.71 (s, 3H), 3.07-2.73(m 2H), 3-24 | 0.11 3.86-3.31(m 6H), 6.85(s, 1
H, 7.10(d, 1 H), 7.24- OY& 7.19(m 1 W'~ 7.52-7.48(m 1 H), 7.66-7.59(m
2H), CN 7.93(d, 1H), 8.06(s, 1H), 8.27-8.21(m 1H), 8.23(s, NIl 1H),
9.11(s, _1H) 13: 2.52(d, 3H), 2.62(s, 3H), 4.36-4.32(m 1 H. 3-25 M 0.5
6. 74( j 1H), 6.87(d, RH)~%. DBfGlesanan CRG:; 1.34003H) A4tk ark2.68. (g7, 3.2Hfg,
7.38(dd, 520 . |7. 86( H) 4 0BNEO2 1), eha2R6S
8.28(d, I 9. 04(s 5\04?080%83“?5 EE?O"&%%E% -333@ §%
1.62-1 34(m 6H), , B%6(d, 1@%76331@%(%%@ 74%4@ o) 7. wewm),
4.54-4.38(m 1 W, H , (n hgx@q@“.ﬁ @Qg@ Bm 1 H, 7 02(d, 1
H), 7.10-7 07(m , t=1: ] 7.84(dd ] 8 15(s |1
H, 8.[34(d, 1|H), 9.01(s, /1HL SRy :>09§%3523§H) 31"% R (@, 3”3)}-§93é573$'@§1523H),
4.37- 3-866Me| 0. A H570,672 71 6, 186,.7816.68 (m,2H%.63 &2y, babd-7.02
(m, 1H), 7.11-7.15 (m, 1H), 7.21-7.27 (m, 1H), 7.61
(s, 1H), 7.87-7.92 (m, 1H), 8.26 (s, 1H), 8.20-8.30 (m,
d 1H), 8.38-8.41 (m, 1H), 8.92 (s, 1H).
( P Rf CDCly: 1.44 (t, 3H), 2.65 (d, 3H),2.79-2.69 (m, 4H),
3-57 ° (Hexane:Ac | 3.85-3.74 (m, 4H), 4.07 (q, 2H), 4.52 (q, 4H), 6.48
(\N | OEt=3:1) | (dd, 1H), 6.80 (d, 1H), 7.20-7.25 (m, 1H), 7.55-7.67
DJ 0.16 | (m, 2H), 7.92-7.98 (m, 2H), 8.28 (s, 1H), 8.43 (d, 1H),
ek 18,95 (s, TH).
o~ Rf CDCly: 1.46 (t, 3H), 2.63 (d, 3H), 5.06-3.13 (m, 4H),
3-58 0.17 | 3.83-3.90 (m, 4H), 4.09 (q, 2H), 446 (. TH), 639 -~ .| ...
(Hexans/Ac | (dd, 1H), 6.51 (d, 1H), 7.21-7.28 (m, 1H), 7.37 (s, 1H), | = =
N OEt=1/1) | 7.58 (dd, 1H), 7.97 (dd, 1H), 8.03 (d, 1H), B.21 (s,
[ j 1H), 8.46 (d, 1H), 8.94 (s, 1H).
e}
o MS | CDCl: 2.63 (d, 3H), 3.44 (s, 3H), 5.65 (s, 3H), 3.69-_ |
ON L
: 3-59 | 838,540 |3.73(m, 2H), 4.104. 15 (m, 2H), 440(q, 1H), 645
[ | _ Lo | (d, 1), 6.85 (d, 1H), 7.18-7.25 (m, 1H), 7.61 (dd,
) 1H), 7.88 (s, 1H), 7.93-7.97 (m, 2H), 8.27 (s, 1H),
8.46 (d, 1H), 8.95 (s, 1H).
—__on| RE(AcOEY) | CDCly: 2.63 (d, 3H), 3.67 (s, 3H), 4.18 (1, 2H), 4.35-
3-60 ° 0.54 | 4.48 (m, 3H), 6.46 (dd, 1H), 6.81 (d, 1H), 7.60-7.69
0 (m, 2H), 7.92-7.99 (m, 2H), 8.27 (s, 1H), 8.49 (d, 1H),
d 9.00 (s, TH).
-~ | Ri(Hexane: | CDCly: 1.4 (i, 3H), 2.63 (d, 3H), 3.64 (5, 3H), 4.07 (o,
3-61 AcOEt=2:1) | 2H), 4.47 (q, 1H), 6.45 (dd, 1H), 6.78 (d, 1H), 7.21-
o -1 046 |7.28(m, 1H), 7.40-7.48 (m, 2H), 7.93-7.99 (m, 2H),
d 8.26 (s, 1H), 8.4 (d, 1H), 8.96 (s, TH).




(n-hexane: 6.97-6.91(m 2H), 6.96(d,r1H), 7.20(dd, 1H), 7.25- AcCEt=1:1)
7.24(m 1H), 7.33-7.29(m 1H) onme CDCI3: 2.34(s, 3H), 2.64(d, 3H), 3.81 (s,
3H), 4.57 3 28 Ma 0.35 4.50(m 1 H), 6.76(bs,- 1 H), 6.91-6.84(m= 41-H), .
7.04(d, (vobmxeswsol H),- 7.83(dd, 1H), 8.06(d, 1H), 8.a&fMs00dhdr18. 23(S,
AcCEt=1:1) 1 H), 9.00(s, i H CDC 1.50(t, 3H), 2.62-(d, 3H), 4.17(dd, 2H),
4.51- 3-29 OEt 0.45 4.44(m 1H), 6.95-6.89~(m 2H), 6.94(d, 1h), 7.16(dd,
(n-hexane: 1H), 7.31-7.23(m 5H), 7.67(s, 1H), 7.11(dd, 1H, - - -
AcCEt=1:1) 7.23(d, 2H), 7.65(s, 1 H), 7388(dd,.1H), 8.28-8.23(m.-- 1H),
8.28(s, 1H), 8.43(s, 1H), 8.89(s, 1H)_ CDCI3: 1.49(t, 3H), 2.63(d, 3H),
3.85(s, 3H), 4.16(dd, 3-30 OEt 0.45 2H), A 55-4.48(T, 1H), 6.81(dd, 1H),
?-H§95-_;- 9l(m 1. _I -A(n- eﬁage--?RfBS(Fl),cﬁclg,h(m(d ém)aéa% cz@m,,aeﬂs,am @S, |
. 7.90-,.. 1. c =1: . 88(
H), 8.39%@2, 1H) , B~900s, 1I-I)a'lf?5f‘-‘ 4%%:&3%’6 %ﬁ%ﬁddﬁ%%@i@w 17%@6(3H,
?),h 3-31 0.29 2. b62 §2H OFt=3:2) 80(n(, 2H), nsa-Teaaﬂ,m—l)mg(-LgB(r(ﬂrtH) 8.26
n- hexane: 6./64 (TH r.s 9 1 18 (1H
ACCEt+1: 1) dd) ¢ 7.45 (1 H, dd ,6'?.('5 (J‘j?h"” %—ggfé%*@?%ﬂe H“J)d 120 (1 H
s), 8H42—{1-H—e)-—0-08-{1H ﬁ.}bgr—sr\. ’ : 3% ,
3.61-3. 64 3432  0)3 (r—A4H)|,KHesne HepChid GOl 5% 384 d,
7 (n- hex:ﬁga:e: {)1H) 4(dd( | HcOB=37Y d@,smmss&mxbmfm m,8|—$.26%(ddN1H
AcOEt #1: 1) 1H), -8.30(m! 1H).,,.9.14
e Eb2004/ Otbsf Hy:40°- 10696 o, 18, 787206, 480 2Pk 7 66 (m, 2H),
7.94-7.97 (m, 2H), 8.26 (s, TH), 8.45 (d, 1H), 8.97 (s,
C o ) e
v Rf CDCl;: 2.62 (d 3H) 6.68 (s, BH) 384 . 31-1) ryrme
3-64 “ 7 | (Hexane:Ac | 448 (m, 1H), 6.36 (dd, 1H), 6.80 (d, 1H), 7.17-7.24
. OFt=3:1) |(m, 1H), 7.51-7.82 (m, 2H), 7.83 (s, 1H), 7.95 (dd,
-1t 0.197”_““_1H) 8.27 (s, 1H), 8.3°9-8.45 (m, 1H), 8.91 (5, 1H).
Rf CDCly: 2.66 (d 3H), 3.97 (s, 3H), 44:-4 55 (m, 1H)
3-85 " (Hexane:Ac 6. 96-7.10 (m, 3H) 721-7 24 (m, =1H) ?66 (s, 1H)
OEt=1:1) |7.83 (dd, 1H), B.25 (d, 1H), 8.31 (s, TH), 847 (d, 2H)
012|859 (s, 1H), 8.96 (s,‘!H) |
MS CDCls: 2.65 (d, 3H), 3.96 (s, 3H), 4.61-4.71 (m, 1H),
3-66 "541,543 | B.89-7.05 (m, 3H), 7.16 (dd, 1H), 7.15-7.23 (m, 1H),
7.60 (d, 1H), 7.65 (s, 1H), 7.89 (d, 1H), 8.21 (d, TH). . | -
8.28 (d, 1H), 851 (br. 5, 2H), 357 (s 1H),893 (s, | {"i ,,
1H). {\_
MS CDCls: 2.65 (d, 3H), 3.96 (s, 3H), 4.51 (q, 1H), 6.90-
3-67 ° | 541,543 |7.06 (m, 3H), 7.11-7.18 (m, 1H), 7.38 (d, 1H), 7.50-
- 7.61 (m, 2H), 7.62-7.67 (m, 1H), 7.89 (dd, 1H), 8.29
Lk (s, 1H), 8.34 (d, H), 8.53 (d, 1H), 8.79 (br.s, 1H),
8.94 (s, 1H).
5 CDCly: 1.45-1.59 (m, 2H), 1.70-1.78 {m, 1H), 1.82-
3-68 @ h LC-MS | 1.90 (m, 1H), 2.38-2.50 (m, 1H), 2.43 (s, 3H), 2.62-
o 500 2,77 (m, 2H), 3.56-3.70 (m; 2H), 3.76 (s 3H), 6.46: .| -
mez (dd, 1H), 6.63 (d, 1H), 6.82-6.88 (br, 1H); 7.22 (dd,= |
o 1H), 7.34-7.40 (m, 2H), 7.43-7.51 (m, 1H), 7.50-7.80
(m, 2H), 8.14-8.20 (br, 1H), 8.21 (s, 1H), 8.39-8.48




-33- DMBO-d6: 1.59-1.68(m 2H), 1.88-1.98(m 2H), 2.13 3-33 ON. 0.61
2.25(m 2H), 2. 19(s 3H), 2.43(s, 3H), 2.60-2.70(m (MeOH: 2H) 375(s 3H),
4.32- 4. 40( 51(dd, 1H), CH2Cl12=1: 6.64(d, 1H), 7.20

7.39(d, 1H) 0%"1’@?‘8&“ 1H), N 1) 7.70-7.78(s, 1H), 8.22(s,PA PZ“%*%@ 1H),
8.38- 8.41(m 1H), 9.22(s, 1H) CDCI3: 2.11(s, 3H), 2.68(d, 3H), 2.76-2.83(m
2H), 3-34 | 0.17 2.89-2.97(m 2H), 3.47-3.55(m 2H), 3.58-3.66(m (AcOEt)
2H), 3.86(s, 3H), 4.70-4.78(m1 H), 6. SS%Qd 1H), Ac6.81(d, ‘
1H),-7.23(dd, 1H); 7.54-7.62(m=2H), 7.97(dd, 1 H), 8.02-8.03(m 1 H,
8.29(s, 1 H) 8.40(d, 1 H, 8 99(bs, 1H DVBO-d6: 2.40-2.48(m 7H), 2. 63(t,
2H), 3150 +—106-3—35—ON-0-22- FECs 3-OH(+——2H} —6-60(dd
1H). 6} 93(c AcCEt 1H), 7./28(dd, 1I— p(m, 7“158(59%53* Weo(ddin), 7.75. N
only) F.80(m |1H), 7.80(dd, I| H), 8. 10(s 1H), 8.35(s, 1H), () 8.40(d, 1
9.21(s[1H) 3-36 0.4 DVMBO-d6: |2.43(s. 3H), 7.03-7.08(m 1 H ., 7.21- F

(n- hexpne: 7.43(m 1 H | 7.25-7.36(m |1CO4: 1756847827(b6 7t 1.86-3.03 (7, Md)OBM&A : 1
7.74-7| 7 aH), 8.28 T H), 5(d, S50 S

~ct 0.4 13: 2.6 @o 4 53§ ‘§54( 255?\15#’ Qgg 554 H)%#(& 3”3%6%“3 ,
7.14-7] 28(m :b 4~ 7. 58( h (CH20I:M 7). 158, 8830} 7:28Y(d 19@-(7n‘}4(13|H)1H ) 7.57
8.16-84 21(m 1] 8.24(s, 1HY, e8H381) |(dd, 1H), 7.78-7.81 (m, 2H), 8.18 (5, 1H), 8.32 (s, 1H),
8.35-8.37 (m, 1H), 9.17 (s, 1H)

DMSO-d6: 1.84-1.62(m, 2H), 2.34-2.41(m, 4H), 2.41-
3-70 Y Ms:607, | 2.45(m, 3H), 2.44(t, 2H), 3.58(t, 4H), 3.75(s, 3H),

( 609 4.02(t, 2H), 6.48(dd, 1H), 6.63(d, 1H), 7.21(dd, 1H),”

j\ 7.41(d, 1H), 7.46(dd, 1H), 7.72-7.78(m, 1H), 7.76(dd,

3

D._(.O
A~
—~ 7

H),

\l

| 1H), 8.22(s, 1H), 8.25(s, 1H), 8.40(d; 1H), 9.22(s, 1H)

4
L

T DMSO-d6: 1.84-1.92(m, 2H), 2.14(s, 3M), 2.35-2.4

3-71 Ms:501, | (m, 4H), 2.43(t, 2H), 2.44(d, 3H), 3.58(t, 4H), 4.01(t,
593 2H), 6.77(dd, 1H), 6.82(d, 1H), 7.17(dd, 1H), 7.20(d,

4H), 7.3-7.39(m, 1H, 7.71-7.77(m, 2H), 8.2(s, 1H),

8.35-8.44(m, 1H), 8.71(s, 1H), 9.27(s, 1H)

&

DMSO-d6: 1.82—1.9 {m, 2H), 2.13-2.17 (m, 3H), ._
Ms:620, | 2.25-2.47(m, 13H), 3.75 (s, 3H), 4.01 (t, 2H), 6.47 (dd,

622 1H), 6.63(d, 1H), 7.19-7.24 (m, 1H), 7.41 (d, TH),
7.43-7.5(m, 1H), 7.70-7.79(m, 2H), 8.22(s, 1H),
8.25(brs, 1H), 8.37-8.44(m, 1H), 9.22(s, 1H)

( 3.72 ©°\
o]

C

=

/

- DMSO-dB; 1.78 (1, 2H), 2.82-2.36 (m, 4HS, 2.35-2.38
373 ﬁj ’ Ms:607, | (m, 3H), 3.54-3.59 (m, 4H), 3.74 (t, 3H), 3.78 (s, 3H),
609 |6.38-6.42 (m, 1H), 685 (d, 1H), 6.86-6.95 (m, tH),
T\ ' 7.33-7.43(m, 2H), 7.63-7.68 (m, 1H), 7:85-8.15 (m, -

O 3H), 8.64-8.8 (m, TH).




8.36(m 1 H), 9.05(s, 1H) 3-38 0.42 CDClI 3: 2.64(d, 3H), 4.46-4.47(m 1N),
6.63-6.68(m C (n-hexane: 1H), 7.30-7.32(m 2H), 7.55(s, 1H), 7.64-7.68(m
1H, F AcOet=1:1) 7.97-7.99(m 1H),-8.20-8.39(m 3H), 9.03(s,-1H WO

2004/ 08098 RfedhdpeP04/ 002616 -34 3-39 CDCl 3: 2. 37(s, S}-J}T/E&gﬁﬁm@ ﬁ,4(m
7H), 3.15- 562,564 564 3.18(m4H), 3.87(s, 3H), 4.60-4.65(m1 H) 2[6
6.43(dd,IH), 6.44-6.54(m 1H), 7.22(d, 1H), 7.30(s, CND 1H), 7. 57(dd 1H),
7.94-7.99(m 2H), 8.18(s, 1H), = 8.45(d, 1H), 8.95(s,.1H) 3-40 DWVSO d6:
1.79-1.88(m2H), 1.98-2.02(m 2H), 2.434k, ~~ 572, 574 3H),. 3.02-3.08(m
3H), 3.28-3.39(m 2H), 3.76(s, 3H), [Ml]+ 6A47(dd, 1 H, 6.65(d, 1 H,
7.22(dd, 1 H), 7.39(d, 1 H), 7:.45- 7$50(m 1 7.74-7. 77(m 2 8 18(s '
1H), "&"—22(‘5, ) o5 05 1,470 &7 RCETS i
3H), PR.69-
6.62(4d, 3114)
[ MF1]+ N 7c7]
9.22(p, 1H) I . 2.
595, B97 3.72 6. 24(daﬁl
7.40-[7.55(m :

9.23(ps, 1H)

© 567 3 87
id, Me1§95, 7.(88
3,3 dott) . %7%2(6131% 3*@1&3 §H)4%3?8395

) 4R 1|¢)51 5@121)85

T sk, PR 8.8 Lo T TR -

f

(a'a)

T1B(& 18y, YU 521, 1H8; AP-7SR(RDER), k)
(s, 1H), 8.26 (brs, 11—1) 8.37-8.44(m, 1H), 9.22(brs,
1H)
DMSO-d6: 1.36-1.6(m, 2H), 1.74-1.9(m, 2H), 2.0 (s,
Ms:605, | 3H), 2.42-2.47 (m, 3H), 3.12-3.3 (m, 2H), 3.55-3.65 |
807 |- (my-1H); 3738'(m. 1H), 3.78 (s, 3H), 4.27-4.34 (m,-;---( e
1H), 6.65 (dd, 1H), 6.94 (d, TH), 7.24-7.3 (m, 1H), o
7.53-7.63(m, 2H), 7.74-7.83 (m, 2H), 8.09 (brs, 1H),
8.35 (s, 1H), 8.38(d, 1H), 8.19(brs, 1H)

DMS0-6: 151-1.61 (m, 2H), 1.79-1.87 (m 2H),

Ms:577, | 2.08-2. kT (m, 2H), 2,94 @., 3H),242-247 (m, SH)
579 252-26(m 2H), 3.77 (s, 3H), 4.02-4.09 (m, 1H), ss e

(dd. 1H), 8.92 (d, 1H},724-73(m 1H), 7.652-7.8(m, |
2H), 7.74-7.82 (m, 2H), 8. os (brs ‘1H) 8.34 s, 1H),
T i84d Y, 9.2 brs, THY: c S el = = |
DMSO0-36: 2.41-2.45 (m, 3H), 6.89-6.96 (m, 1H), | '~
T Rf:04 |6.69(bs, 1H), 7.24-7.33 (m, 2H), 7.51-7.57 (m, 1H), -
{n-hexane: | 7.63-7.7 (m, 1H), 7.73-7.78 (m, 1H), 7.79-(dd, 1H),. f s
AcOEt=7:3) | 8.37(s, 1H), 8.41(d, 1H), 8.21 (brs, 1H), 9.24 (brs, 1H) |-
DMSO-d6: 1.33-1.43 (m, 2H), 1.79-1.86 (m, 2H),
Ms:563, | 2.43-2.46 (m, 3H), 2.46-2.53 (m, 2H), 2.87-2.94 (m,

565 2H), 3.77 (s, 3H), 4.07-4.14 (m, 1H), 8.59 (dd, 1H),
6.91 (d, 1H), 7.23-7.28 {m, 1H), 7.53-7.59 (m, 2H),
7.79 (dd, 1H), 8.03 (brs, 1H), 8.32 (s, 1H), 8.38 (d,
1H), 8.7-9.5 (brs, 1H) |

m 2H),

3-75

3-76

3-78




3-43 DMBO-d6: 1.64-1.71 (m 2H), 1.75-1.82(m 2H), 2.21- r 590, 592
2.28(m 1H), 2.43(4, 3H), 2.62-2.67(m2H), 3.68- [M1]+ 3.74(m 2H), 3.76(s,
3H), 6.45(dd, IH), 6.63(d, 1H), 6.75-6.81(m 1H), 7.20(ddd, 1H), 7.25-7.30(m
1H), 7. 35pM®) 2004080980, 45-7.52(m 1H), 7.70-7.77(m 2H), SCT(EP0M4/002@621(s,
1H), 8.40-8.47(m 1H), 9.22(s, Hz" 0 1H) WD 2004/ 080980 PCT/ EP2004/ 002616
-35 3-44 DMBO-d6: 2.44(s, 3H), 3.12-3.17(m 4H), 3.68 / 597, 599 3.85(m
4H), 3.79(s, 3H), 6.55(dd, 1H), 6.71(d, %{0 [|v++1]+ 7.19-7.25(m 1H),
7.43(d, 1H), 7.46-7.53(m 1H), 7.73-7.78(m 2H), 8.19-8.22(m 1H), 8.22(s,
1H), . CSC 8.38-8.45(m 1H), 9.20(bs, 1H of ~o " 45 DVSO d6: 1.85-1.95(m
2H), 2.19(t, 2H), 2.25 | N 600,602 2.35(m 4H), 2.43(s, 3H. 3.52-3.64(m

4H), 4[19(t,  J[M11 2H) 6.45(d, 1H),| OMSGEEAEHp] (m, 20X 0,.883E5 (m, 223 ddd
0 5 £ ey Sy e, ot
2.05(s| 3H), 2. , , 3. (8- 3585 ( m| 21})3.75 (598593534358 18R (6B My, 1H)
LI o el i, 8 4, (s g e M gig 8 |
1H), 8|40-8.47(m [IH) 9.22(Hs, 1H) 748(m,1H) 775 (dd, 1 )821 s, TH), 822-825
(m, 1H), 8.37-8.42 (m, 1H), 8.9-9.5 (brs, TH)
DMSO-d6: 2.4-2.46 (m, 3H), 3.79 (s, 3H), 6.72 (ddd,
3-80 Ms:482, | 1H), 6.99 (dd, 1H), 7.21-7.26 (m, 1H), 7.47-7.53 (m,
) 484 | 1H), 7.59-7.64 (m, 1H), 7.76 (dd, 1H), 8.25 (s, 1H),
( 8.20-8.37 (m, 2H), 8.8-0.6 (m, 1H)
| DMS0-06: 2.41-2.48 (m, 3H), 8.62 (5, SH), .80 (ddd,
3-81 ‘Ms:482, | 1H), 7.01 (dd, 1H), 7-3-7.35 (m.-1H), 7.56-7.63 (m,
484 | 1H), 7.7-7.8 (m, 1H), 7.82 (dd, 1H), 7.85 (dd, 1H),
8.16 (s, 1H), 8.35 (dd, 1H), 9.18 (brs, 1H)
DMSO-d6: 1.73-1.82 (m, 1H), 2.25-2.34 (m, ),
3-82 Ms:563, | 2.34-2.42(m, 3H), 2.42-2.46 (m, 3H), 2.59 (dd, 1H),
565 | 2.62-2.68 (m, 1H), 2.80 (dd, 1H), 3.75 (s, 1H), 4.85-
4.91(m, 1H), 6.42 (dd, 1H), 6.57(d, 1H), 7.18-7.24(m,
1H), 7.41 (d, 1H), 7.43-7.51(m, 1H), 7.68-7.79 (m,
oH), 8.22(s, TH), 8.23(s, TH), 8.37-8.43 (m, ‘TH) 9.24
e s My T s e
{ 2.6 (5, 3H),265 4,31, 3.93 (s, 3H) 4.46-4.51 (m,
- 3-83 MS | iH), 6.75-6.80 (m, 2H), 6.97-7.04 (m, 2h), 7.25-7.30
544,546 | (m, 1H), 7.56-7.66 (m, 2H), 7.98 (dd, 1H), 8.28 (s,
1H), 8.36-8.44 (m, 2H), 9.01 (s, 1H).
— CDOI3: 2,32 (s, 3H), 2.39-2.47 (m, 4H), 2.64 (d, 3H),
3-84 ﬁj’ MS | 2.89-2.97 (m, 4H), 3.85 (s, 3H), 4.54-4.52 (m, 1H),
o 562,564 | 6.52 (dd, 1H), 6.79 (d, 1H), 7.22 (m, 1H), 7.52-7.64
A (m, 2H), 7.94-7.99 (m, 2H), 8.28 (s, 1H), 8.42 (d, 1H)
1888 (s, ). - o e e mem




DVSO- d6:

2.43(s, 3H), 2.82-2.87(m 4H), 2.99- 3-47 | 548,550 3.15(m 4H),

3.76(s, 3H), 6.43(dd, 1H), 6.61 (d, 1H), [M1]+ 7.22(dd, 1 H), 7.36(d, 1 H),
7.43-7.51(m 1 H), 7.75(dd, CNJ \ 1H), 8.17(s, 1H), 8.21(s, 1H),
8. 38- 8. 45(\%260'4)039990 12- 9.28(m 1H) N CDC13: 2.65 (d, 3

4.
1H,
1H),
CcDCl 3: 2.

530, 532 7.56-7.65 (m 3H), 7,79 (s, 1H), 8.00 (dd, 1H), B.29 (s,

40-4. 48 (m 1H) . 3-48 MG 6.85-6.88 (m 2N), 7.22 (d, F%C]@P%“é?“/"gm (m
8.39 (dd, 1H), 9.00 (s, 1H). N WD 2004/ 080980 DCL EP20hy] 002616, . 36.

18-2.50 (m 4H), 2.28 (s, 3H),.42.65 (d, 3H), 349 ~ Rf 3.10-3.75 (m

4H), 3.93 (s, 3H), 4.50-4.61 (m 1H), (AcCEt: 6.89 (d, 1 H), 7.06 (dd, 1

H, 7.59-

7.67 (m 2H),-7.93- MOH=9:1) 7.97 (m 1 H), 8.26 (s, 1 H),

8. 37-B. 43 . 3! »'3.90 (s,
3H), 4. OOE%?#M@%MM%MW e fof 288’ 2700 (gs

1

H), 7. 2gdiibnafidesn  (Hexane/ Ac 1H), 7.57 (dd, 1H), 7.96 (dd, 1H), 8.22 (a,

., iy gl byl i ey ot S

(a, 2H)

3-yiegnirga)-N-priepyl-bgnzepespifopamide and the carresponding anifjne te givs compounds, No.

6.10-6. 1840, 423h')havmg the substituent Rx as listed under Exampie 3 for compounds No, 3-1 to 3-31.

l-benzenesulfonamide

To a solution of 5-bromo-2,4-dichloropyrimidine (80 ul, 0.70 mmol) and 2-amino-N-propyl-
benzenesulfonamide (100 mg, 0.47 mmol), sodium hydride (54.2 mg, 0.56 mmol) in DMSO (1.0
mL) is added and the resulting solution is stirred at 80°C for 3.0 h. The mixture is poured into
water and extracted with'éthyl' acetate three times. The organic layer is washed with water and .
then brine, dried over sodium sulfate, and evaporated in vacuo. The residue is purified with -
silica gel column chromatography (n-hexane : ethyl acetate = 5 1) to afford the fitle compound
as a slightly yeliow solid. - S T SR
TH-NMR (5, ppm) - 0.89 (t, 3H), 1.41 (q, 2H), 3.56 (1, 2H), 4.92(br.s, 2H), 6.71 (dd, 1H), 6.77 -
{dd, 1H),-7.33 (dd, 1H), 7.54 {dd, 1H), 8.78.(s; 1H)

“Rf (hexane : ethyl acetaie-‘l.'l). 0.64. ST LT e B N T

- Thesé compolnds are prepared in analogy to ExampTe 2 using 2—(2-ch1ora-ﬁ—tnﬂuarame{hyl- :

Example 8: 2-[5-Trifluoromethyi-2-(subst. phen iamlno)-pvnmldln-4-ylammo]-N—methvlm
benzenesulfonamldes

pyrimidin-4-ylamino)-N-methyl-benzenesuifonamide and the corresponding aniline o give - - - .. . &
compounds No. 5-1 to 5-31 having the substituent Rx as fisted under Example 3 for compounds £
No.3-1103-31. : L

Preparation of 2-‘

To 2 solution of 2,4-dichioro-5-frifluoromethyl-pyrimidine (386 mg, 1.79 mmol) in aceionitrile
(10 mL), 2-amino-N-methyl-benzenesulfonamide (333 mg, 1.79 mmaol) and 1,8-diaza[5.4.0]-
bicyclo-7-undecene (280 ul., 1.88 mmo!) are added successively at ambient temperature. After
stirring for 15 h at room temperature, dichloromethane (30 mL) is added to the mixture, and the
solution is washed with saturafed aqusous sodium hydrogen carbonate and saturated agueous
sodium chloride, dried over magnesium sulfate, and evaporated in vacuo. The resulting solid is
purified by flash chromatography.

'H NMR (CDCly) 8: 3.73(s, 3H), 6.67-6.69(m, 1H), 6.72-6.73(m, 1H), 7.27-7.31(m, 1H), 7.78
{dd, 1H), 8.60(s, 1H). Rf (hexane : ethyl acetate = 1:1): 0.28.



7.15 (dd, 1H),-7.33 (d, 1H), 7.35-7.42 (m 1H), 7.90 N (dd, 1 H), 8.16 (s, 1
H, 845 (d, 1 H, 9.07 (s, 1 H. fHOR CDC3: 2.66 (d, 3H, 3.91 (s. 3H),
4.41-4.47 (m1H, 3-52 06.80 (d, 1H), 6.92.(dd, 1H),7.26-7.35 (m 1H);
7.54 (s~; WPIR0040849§0(dd, 1H), 8.00 (dd, 1H), 8.27-8.32 (PRCT/EPJ004/6@6168. 38
(dd, 1H), 8.97 (s, 1H. M5 CDCI3: 2.26 (s, 3H), 2.62 (d, 3H), 2.68 (s, 6H),
4.72 . 3-53 491,493 (q, 1 H, 6.78 (s, 1 H), 689 (d, 1 H, 7.12 (d, 1 H),
7.15 (d, 1H), 7.40-7.47 (m 2H), 7.91 ((29 8.40 (s, 1H), 6N 8.41 (dd,
1H), 9.11 (s, 1H. M5 CDCI3: 2.04 (S 3H) 2. 65 (d, 3H), 4.42-4.48 (m 1H),
3-54 525, 527 6.79 (S 1 H, 6.96-7.00 (m 2H), 7.28-7.34 (m 4H),

7.87-7,91 m 1H) 823826(m 2H) N/ 8.53 (d, 2H), 9.07
(s, 1 H). BremDaf? yICER=, 3=Foliffuinre RtantipeynyAmidinefpiaming- 34 (t,
3H), 1.44 ?Emzeﬁ@dfor?arﬁi@e(d 3), 3.81 (q, 3-55 ACGEI=3:1) 20), 4,06 (d,
2H), 4.46 (dd, 1H, 6.76 (d, 00.19 1 H, 7.63-7.69 (m 2H),
7.94 (d, 1 H, 7.98 (dd, 1 H), 8.42 (d, 1H), 8.93 (s, 1H). M5 CDCl 3: 2.63
(d, 3H, 3.85 (s, 3H), 3.93 (s, 3Hpa. 4.5 3-56 570, 572 (q, 1 H), 6.78-6.83
(m 2H), 6.93 (d, 2H), 6390-7.02 lH), .\III-7 15 (m 1H), 7.21-7.27 (m 1H),
7.61 0 (s, 1 H, 7.87-7.92 (m 1 H), 1 H, 820-8.30 (m 1H),
8.38-8.41 (m 1H), 8.92 (s, 1H). RfH N’}.ﬂ-(t 3H), 2.65 (d,

3H),2.79-2.89 (m 4H), HNL_ //

This compound IS obtamed ase 3|de prodku“ctjormed by N—demethylatlbn on reactlon of 2-(5— .
bromo-2-chioropyrimidin-4-ylamino}-N-methyl-benzengsulfonamide with 2=3-(d1f'¥°f9mefwiene.- S
dioxyjaniling following the procedure of Example 2. It may aiso be prepared by reaction of 2-(5-

bromo-2-chloropyg_imidinf_fi_:ylamjp_o)beg;enes_ulfonamide_y_uit_h 2,3-(diﬂuor_omethylenedioxy)-__ P

aniline. L — -

Rf (n-hexane; ethyi acetate-‘i‘i) 046,

TH-NMR : (CDCls) 4.83 (bs, 2H), 6.77 (dd, 1H), 6.86 (s, 1H), 6.7 (dd, 1H), 7.31-7.24 (m, 1H),
7.57 (dd, 1H), 7.81(d, 1H), 8.02 (dd, 1H), B.28 (3, 1H), 8.29 (, TH), 8.8 (5, 1H). _

mimidin-4-ylamino)benzenssulfonamide; To a solution of 5-

bromo-2 &dxchioropyrlmldme (300_mg, 1.32mmol) and 2-amino-benzenesulfonamide (340 mg,
) 1.97 mmol) in 2-propanol (3 mL), concentratsd hydrochloric acid (0.06 mL}is added andthe , . .

L mixture is stirred at 20°C for 4.5 hours. The mixture is poured into aqueous sodium hydrogen o
carbonate and extracted with ethyl acetate three times. The organic layer is washed with water,
dried over sodium sulfate, and evaporated in vacuo. The residue is purified by column
chromatography (hexane ; ethy! acetate = 2:1) to afford the fitle compound.
Rf (hexane : sthyl acetate = 1:1): 0.55. "H-NMR (400MHz, CDCI3) & : 4.78 (br.s, 2H), 7.22 {dd,
1H), 7.61 (ddd, 1H), 7.95 (dd, 1H), 8.35 {s, 1H}, 8.35 (d, 1H), 9.18 (s, 1H).

Example 7A: 2-[5-Chiloro-2-( 2—methoxv~4—rﬁorpholin—4-vl—phenylamino)-gy_rimidin—4-ylamino}-N—
___J_______________meth i-benzamide oI I T T T T




3-57 | (Hexane:Ac - 3.65-3.74 (m 4H), 4.07 (q, 2H), 4.52 (g, 4H), 6.48
OEt=3:1) (dd, 1H), 6.80 (d, 1H), 7.20-7.25 (m 1H), 7.55-7.67 of 0.16 (m
2H), 7.92-7.98 (m 2H), 8.29 (s, 1 H), 8.43 (d, 1 H, 8.95 (s, 1H.- . Rf
CDCl 3: 1. 4&0(d0p4/@0bsp 2. 63 (d, 3H), 3.08-3.13 (m 4H), 38 /mP2do4/82638- 3. 90
(m 4H), 4.09 (g, 2H), 4.46 (q,-1H), 6.39 (Hexane/Ac (dd, 1H), 6.51 (d,
1H), 7.21-7.28 (m.1H), 7.37 (s, 1H), CNJ~ °~ Ort=1/1) 7.58 (dd, 1H), 7.97
(dd, 1H), 8.03 (d, 1H), 8.21 (s, 1H), 8.46 (d, 1H), 8.94 (s, 1H). 0 M5
CDCl 3: 2.63 (d, 3H), 3.44 (s, 3H), 3.6544%, 3H), 3.69- --- 3-59 | 0 538, 540
3.73 (m 2H), 4.10-4.15 (m 2H), 4.40 (g, 1H), 6.45 ~0 (dd, 1H), 6.85 (d,
1H), 7.19-7.25 (m 1H), 761(dd 1H), 7.88 (s, 1H), 793797(m 2H) ,

8.27 (s, 1H), 846 (d,c1 8 95 (s, 1H. OHR (A ~CDCl 3: 2.63 (d,
3H), 3.67 (s, 418({ , 60054449 m)3H), 6.46 (dd,

1H), 6.81 (d, 1H) 7 26Qay l(mn (792-7. 990 ( may M. 27 (s, 1 H),
8.49 (d, 1H), 0(s e:_cooh | 44 ( . 2.63 (d,
3H), 3.64 (s, 3 61 /-\CU:t =17~ 2H)g, (q 6. 45 (dd,
1H). 6.78 (d, 1H) Y. 2500 0.46 7.28 (m 1 H), 7.40-R"48 ( H, 7.93-7.99

(m 2H), 8.26 (s, 1H) 8.44 (d, 1H), 8.96 (s, 1H). WD 2004/ 080980
PCT/ EP2004/ 002616 -38 Rf CDCI3: 1.36 (d, 6H), 2.63 (d, 3F),)3.63 (s, 3H),
4.41- 3-62 0" (Hexane:Ac 4.52 (m 2H), 6.45 (dd, 1H), 6.8hfU, 1H),

7.21-7.26 :
To a suspension of 2-(2,5-dichioro-pyrimidin-4-yl-amino)-N-methyi-benzamide (5.05 g, 17.0

~ mmol) in 80 mL of 2-methoxyethanol are added 2-methoxy-4-morpholinoaniline dihydrochioride
. (4.56 g, 16.2 mmol) and 17.0 mL of 1N ethanohc solutlon of hydrogen chioride (17.0 mmol), ( A
. Afterthe reactlon m{xture is stm‘ed at110°C for 4 hours and cooled fo room temperature, the ,
_mixture is neutralized with 1N aqueous NaOH solutu%:un and extracted with EtOAc¢ (100 miL X 3).
The organic layer is washed with brine, dried over Na,S0, and concentrated under reduced
-pressure. The resulting black solid is washed with EtOH (80 mL), then purified with silica gel

e colurnn bh_rpmétography_ (QHQC!E to CHCl: A;;QEF1 :2 } to give 2-[5-chloro-2-(2-methoxy-4-

— mqrphoiin—%—yl-phenylamino)-pyrimidin-ti—ylanﬁil;o]-N—methyl-benzamide as a pale yellow solid.
'H-NMR (400MHKz, DMSO-d8, 3): 2.80 (d, 3M, J = 4,52 Hz), 3.10-3.20 (m, 4H), 3.78 (s, 3H),
3.70-3.80 (m, 4H), 6.49 (dd, 1H, J = 8.56, 2.52 Hz), 6.66 (d, 1H. J =2.52 Hz), 7.08 (dd, 1H, J =

. 8.04, 8.04 Hz), 7.44 (d, 1H, d = 8.56 Hz), 7.71 (dd, 1H, J = 8.04. 1.48 Hz), 8.10 (s, 1H), 8.13 (s,
1H), 8.59 (d, 1H, J = 8.04 Hz) 8.68-8.75 (m, 1H), 11.59 (8, 1H). MS nv/z 468, 471 (M+1)",

i

I Ty
The  following  2-[6-Chloro-2-(substifuled  phenylamino}-pyrimidin-4-ylamino}-N-methyl- Ef-\ J
benzamide are prepared from 2-(2,5-Dichloro-pyrimidin-4-ylamino}-N-methyl-benzamide and
the corresponding aniline following the procedure of Example 7A.

o] HN N iiIH
\N/L'@ . Rx
H
Expi Rx Rf (solvent) | NMR (400MHz) , 3 {ppm)

No. or MS




OEt=3:1) (m 1H), 7.59-7.68 (m 2H), 7.91-7.98 (m 2H), 8.26 /0 0.31 (s,
1H), 8.45 (d, 1H), 8.96 (s, 1H). f Rf (Hexane: CDCI3: 1.07 (t, 3H), 1.84 (m
2H), 6.63 (d, 3H), 3.64 3-63 0 AcOEt=3:1) (s, 3H), 3.96 (t, 2H), 4.40-4.49
(m 1 H), oV2e0[#8098e H), /0 & 0.40 6.79 (d, 1H), 7.20- 7PCIEP29D4/003516
7.58-7.66 (m 2H), 7.94-7.97 (m 2H), 8.26 (s, 1H), 8.45 (d, 1H), 8.97 (s,
1H). / Rf CDCI3: 2.62 (d, 3H), 6.68 (s, 6H), 3.84 (s, 3H), 4.41- 3-64
(Hexane: Ac 4.48 (m 1H), 6.36 (dd, 1H, 6,80 (d, 1H, 7.17-7.24 CEt=3:1)
(m 1H), 7.51-7.62 (m 2H), 7.83 (s, 1H7°7.95 (dd, 0.19 1 H), 8.27 (s, 1
H, 8.3*9-8.45 (m 1 H), 8.91 (s, 1 H. Rf CDCI3: 2.66 (d, 3H), 3.97 (s,
3H), 4,47:4.55 (m_ 1H)L 3-65 - (Hexane:Ac 6.96-7.10 (m 3H), 7.21-7.24 (
1H), 7/66 (s, 1 ,1 1) 7.93 (dd, |DMMSO®B23.44ef. 33 Hn, 2)31.641.45Hm, GHK]
(d, 2H) .40 12 8. § 4G 3 % (
St it & dodiSip LBy oo %g?'@é dn 364, 2829655y
7.15-7 23 (|m 7. 60 (d 15@.,552 65H)s2.65 (tH5H), 2.8 gd(3di) H754s, 38121312@75_
H, 8{28 (d, Al .51 (br. Is, gdkly 8.7 2 8. dd%H 36é§dN H)zos
CDCl 3: 2.65(d, ) 3.96 (s, ﬁ) (aém 41 ? 34 %’ o 2y 5
7.06 (m 3H), 7. tqj? 16 (m 1H), 7. 38 2@#1)1 W%%d ‘“7' 6’171((%’ MBOQ(S TH),
7.62-7, 67 (Im 1H 89 (dd 1H), 8.29 563 M 19, sloy, 118, Prsd @, 1y H) . 8. 53
(d, 1 H, 479 (b 8.94 (s, 1H)(E’I 9 o 18 & 1)
CDCly; 1.70-1.97(m, 4H) ,2.62-2.79(m, 1H), 3.04(d,
7-2 0.3 3H), 3.02-3.18(m, 2H), 3.23-3.33( m, 2H), 3.88 (s,
- (MeOH: | 3H), 5.39-5.47(m, 1H), 6.15-6.24(m, 1H), 6.55-
(‘ AcOEt | 6.62(m, 2H), 6.74-6.82(m, 1H), 7.09 (dd, 1H),7.23-
(l( ~=5:95) ~ | 7.32 (m; 1H), 7.46-7.52(m, 2H), aos(s 1H),815(d
TR 1H),868(d 1H) 11:0(bs; 1H)
| DMSO-d6: 2.24 (s, 3H), 2.45-2.55 (m, 4H), 2.80 (d,
7-3 “TIMS(ESIY T | 3H, J'=4.52 Hz), 3.12-3.17 (m, 4H), 3.76 (s, 3H), 6.48
m/z482, | (dd, 1H, J = 8.56, 2.52 Hz), 6.63 (d, TH, J = 2.52 Hz),
’43'4 (M+1)" | 7.05-7.40 (m, 1H), 7.27-7.35 (m, 1H), 7.40 (d, 1H, J=
o 8.56 Hz), 7.69-7.72 (m, 1H), 8.0 (s, 1H), 812 (s, =
1H), 8.55-8.65 (m, 1H), 8.67-8.75 (m, 1H), 11.59 (s,
1H)
= DMSO-06: 2.48-2.55(m, 4H), Z71(t, 2H), 2.80(d), 3H)
] 7-4 U046 | 358-3.81(m, 4H), 3.76(s, 3H), 4.41(t, 2H), 6.62(dd,
L : “(MEOHE' "1 1H), 6.:86(d. 1H), 7.06(dd, 1H), 7.32(dd, 1H), 7.46(d,” |
- 0\‘"\ CHoCly=1 4) 1H), 7.71(dd, 1H), 8.11(s, 1H), 8.19 (s, 1H), 8.54-
N 8.680(m, 1H), 8.50-8,75(m, TH), 11.6(s, 1H)
o |
P DMSO-dB: 1.60-1.70 (m, 2H), 1.80-1.98 {m, 2H),
7.5 ° m/z487, | 2.13-2.25 (m, 2H), 2.19 (s, 3H), 2.60-2.67 (m, 2H),
499 (M+1)" | 2.80 (d, 3H, J = 4.52 Hz), 3.75 (s, 3H), 4.30-4.40 (m,
O/° 1H), 6.54 (dd, 1H, J = 8.56, 2.0 Hz), 6.85 {d, 1H, J =
AN 2.0 Hz), 7.04-7.09 (m, 1H), 7.25-7.35 (m, 1H), 7.43 (d,
1H, J = 8.56 Hz), 7.68-7.73 (m, 1H), 8.10 (s, 1H), 8.18
(s, 1H) 8.52-8.59 (m, 1H), 8.68-8.75 (m, 1H), 11.57 (s,
1H)




CDCI3: 1.45-1.59 (m 2H), 1.70-1.78 (m 1H), 1.82- 3-68 0~ LC-M5 1.90 (m 1
H, 2.38-2.50 (m 1 H), 2.43 (s, 3H), 2.62- N 590 2.77 (m 2H), 3.56-3.70 (m
-2H),3.76 (s, -3H), 6 46 OY NH2 (dd, 1H), 6.63 (d, 1H), 6.82-6.88 (br, 1H),
7.22 (dd %o 8o0kbBogsy’. 31-7.40 (m 2H), 7.43-7.51 (m 1H), pcr/eP20de/ble1d m 2H),
8.14-8.20 (br, 1H), 8.21 (s, 1H), 8.39-8.48 WO 2004/ 080980 PCT/ EP2004/ 002616
-39- (m 1 H), 9.16-9.26 (br, 1 H CDCI3: 1.58-1.82 (br, 7H), 1.88-2.03 (br,
3H), 2.44- 3-69 ! - 0, 0.34 2.45 (m5H), 3.42-3.52 (m 3H), 3.75 (s, 3H),
6.66 (dd, ( N, GN (CH2CI2:M1H), 6.92 (ds-1 H), 7.28 (dd, 1 H), 7.44 (br,
1H), 7.51 eOH=9: 1) (dd, 1H), 7.79-7.81 (m 2H), 8.18 (s, 1H), 8.32 (s, 1H),

8.35-8.37 (m 1H), 9.17 (s, 1H DVBO-d6: 1.84-1.92(m 2H), 2.34-2.41(m 4H),
T N I AP T s T
7. 46( dd?-61 . 78tm  1H), 02576( s, SHu BRl- 1.92@(@?&151-159, (dd, i) 8,804y, 1H),
g-gg(g,4l s 7919-~ 35350 CH S?i\fﬁ&aﬁéi 7.084.05. (924 1) 7%)(dd,21-}-|3§.”€(.§8gd3|'r|ﬂ), 8.13
.35-2. - : . (m I—(i_)) _2_.43{t 2@_ 2.44(d1[- 3H) " 3.58(t, 4H),
4.01(Y, 53 28F7 6.77(dd, LHCOBE) his 1y 668 71k 110704 1) 20(d, of 1H),
7. 3-;. gs;(;n i.H, 7 71-6.5;_( m1 ég) g.‘z QMS@EBG:ZZ.GP éa‘éwﬂ ,4(5.(801 %i,lsH),, :_J,.%/(R,Lgag?;
D 953 FCn 13§ B 75 (s, 3 M8 01| 246 Lo 3@34¢d.éﬁa,3'97 < n), el i
miz510, |6.68 (d, 1H), 7.08 (dd, 1H), 7.33 (dd, 1H), 7.46 (d,
512 (M+1) | 1H), 7.71 (d, 1H), 8.10(s, 1H), 8.12(s, 1H), 8.50-8.61
Tk, aros T tH), 1B (s Hy) L LT
2000 1A TR) T8 B, 24, 20 2080,
7-8 048 |'2H), 2.83-2.96 (m, 2H), 3.03(d, 3H),3.44-3.53(m, 2H),
= EEE (MSOHE T 3.62-3.92(m, 1H),3.87(s, 3H), 6.15-6.28(m, 1H), 6.51 |
TUUTACOED [(d M), 6.56(bs, 1H), 7.07(dd, 1H), 7.48(d, 2H), |
“ " ¥=5:05) [8.08(s; 1H), 8.08-8.10(m, 1H), 8.69(d, TH), 11.0(6s,
T [ CDCly;: 1.22 @ 3H), 1.73-1.85 (m, 2H), 2.00-2.00 (m,
7-9 T T4 7| 2H),2.81-2.90 (m, 2H), 3.03 (d, 3H), 3.41-3.56 (m, -
~ [T(n-hexane: |3H), 3.56 (dd, 2H), 3.58-3.62 (m, 2H), 3.64-3.68 (m, |
" | AcOEt=T:1) | 2H), 3.88 (s, 3H), 6.15-6.24 (m, 1H), 8.50 (dd, 1H),
6.56 (d, 1H), 7.07(dd, 1H), 7.24-7.30 (m, 1H), 7.45- |
7.52(m, 2H), 8.08(s, 1H), 8.06-8.08 (m, 1H), 869 (d, /|
P CDClz: 1.73-1.85(m, 2H), 2.01-2.10(m, 2H), 2.82-
7-10 0 0.4 2.90(m, 2H), 3.03(d, 3H), 3.41(s, 3H), 3.45-3.51(m,
(n-hexane: | 2H), 3.56-3.58(m, 2H), 3.65-3.68(m, 2H), 3.86(s, 3H),
N AcOEt=1:1) | 6.14-6.22(m, 1H), 8.50 (dd, 1H), 8.56 (d, 1H),
(TJ 7.07(dd, 1H), 7.23-7.30(m, 1H), 7.44-7.52(m, 2H),
Sy 8.08(s, 1H), 8.06-8.08(m, 1H), 8.89(d, 1H), 11.0(bs,
1H)




622 1H), 6.63(d, 1H), 7.19-7.24 (m 1H), 7.41 (d, 1H), 7.43-7.5(m 1H),
7.70-7.79(m 2H), 8.22(s, 1H), 8.25(brs, 1H), 8.37-8.44(m 1H), 9.22(s, 1H)
CND DMSO-d6: 1.78 (t, 2H), 2.32-2.36 (m 4H9, 2.35-2.38 3-73 Ms:607, (m
3H), 3.54- WGWHMR9sH)  3.74 (t, 3H), 3.78 (s, 3H), 609 PETHP204D24IG 1 H),
6.85 (d, 1 H), 6.86-6.95 (m 1 H), 7.33-7.43(m 2H), 7.63-7.68 (m 1H),
7:85-8.15 (m co 3H), 8.64-8.8 (m 1H). WD 2004/ 080980 PCT/ EP2004/ 002616
-40- DMBO-d6: 1.47-1.67(m 2H), 1.84-2.0L (m 2H), 2.03 3-74 0~1 Ms: 605, (s,
3H), 2.41-2.46 (m 3H), 3.23-3.39 (m 2H{-3.65- 607 3.73 (m 1H), 3.81(s,
3H), 3.8-3.88 (m 1 4.58-4.65 (m 1H), 6.55 (dd, 1H), 6.68 (d, 1H),
7.2-7.26(m_1H), 1 H, 7.42-7.51 (m_1 H), 7.7-7.8(m_2H), 8.23
(s, 1H), 8.]26 (brs 37- 8. 44(m | DNMSO-86:212{8t.85(m, TH), 2DNEDE2IE:, 1H),

250,580 |aats, 3R 2.77:2 BRmOP, 275l o8 Yo 47

AT

m
m 3H 12-3 3
50,243773 E iH)H) .323?%;1;;0 M;%:%Yﬁgﬁzawm@%ﬁfz;mﬂﬁ
.24-7.3 (m - =14 os@&aﬂ-n 7 1
8.35 (Is, 1H), 8 9 Q%rs, 8
1. 79-(1.87 (ﬂm 2H) 60 Ms 5?}7, 2.0N?g;6&d11tlh77@(4; 1H281Q6(q§$*),3ﬁ-983;21m.2 2. 7
(m 3H), 5§79 2.512.6 (m 2H), 3.77 (853emi1P2aeR9%@, 14511 6H)
DMSO-dé: 1.77-1.87(m, 1H), 2.08-2.18(m, 1H),
7-12 N 0.27 | 2.35(s, 3H), 2.79(d, 1H), 3.02-3.07(m, 1H), 3.23-

(MeOH: | 3.50(m, 4H), 3.74(s, 3H), 6.09(dd, 1H), 6.20(d, 1H),
( N | CHCl=1:1) | 7.04(dd, H), 7.22-7.32(m, 1H), 7.26(d, 1H), 7.70(d,
QN 1H5,805(s 1H), 8.08(s, 1H), 8.57-8. 87(m, 1H), 8.67-
H 8.73 (m, 1H), 11.6(s, 1H) _
T - [ [CDCly 1.62-1.74(m, 3H); ‘176—1 85(m, 2H), 200-
7-13 023 | 2.09(m, 2H), 2.20-2.31(m, 1H), 2.64-2.69 (m, 2H),
é/ (MeOH: | 2.79 (d, 3H), 3.56-4.04(m, 2H), 4.04(s, 3H), 6.49(dd,
AGOEt | 1H), 6.83(d, 1H), 6.78(bs, 1H), 7.07 (dd, 1H), 7.28-
=5:95) | 7.38 (m, 1H), 7.39(d, 1H), 7.74(d, 1H), 8.09-8.11(m,
2H), 8.09(s, 1H), 8.80(d, 1H), B.71(d, 1H),11.6(bs,
1H) :
T | DMSO-d6: 1.61-1.46(m, 2H), 1.92-1.82 (m, 2F), 2.14
030 | (s, 3H), 2.41-2.23 (m, 5H, 2.60-2.45 (m, 4H), 267 (t, | _
(MeOH: | 2H), 2.78 (d, 3H), 3.75 (s, 3H), 3.71-3.75 (m, 2H),
CH,Clp=4:1) | 6.48 (dd, 1H), 6.83 (d, 1H), 7.10-7.03 (m, 1H), 7.34-
7.27 (m, 1H), 7.43-7.35 (m, 1H), 7.71(dd, 1H), 8.09 (s,
1H), 8.11 (bs, TH), 8.65-8.56 (m, 1H), 8.75-8.67 (m,
1H), 11.6 (s, 1H) '

7-14




(dd, 1H), 6.92 (d, 1H), 7.24-7.3 (m 1H), 7.52-7.6(m N 2H), 7.74-7.82 (m
2H), 8.08 (brs, 1H), 8.34 (s, 1H, - _ 8.4 (d, iH, 9.2 (brs, 1H DVO d6
2.41-2.45 (rrm 3H), 6.89-6.96 (m 1H), 3-771 F- R : 0.4 6.69(bs, 1 H,
7.24-7. 33 WdoedkBoode 51-7.57 (m 1 H), F (n-hexane: 7. GBPJT@PJ( mm(;,zﬁll—g,
7.73-7.78 (m 1 H), 7.79 (dd 1 H, AcOEt=7:3) 8.37(s, 1 H), 8.41(d, 1 H),
9.21 (brs, 1 H, 9.24 (brs, 1 H DwOd6: 1.33-1.43 (m 2H), 1.79-1.86 (m
2H), 3-78 ~, Ms:563, 2.43-2.46 (m 3H), 2.46-2.53 (m 2H), 2.87-2.94 (m
565 2H), 3.77 (s, 3H), 4.07-4.14 (m 1|=|}43-6.59 (dd, 1H), 6.91 (d, 1H),

7.23-7.28 (m 1H), 7.53-7.59 (m 2H), .79 (dd, 1H), 8.03 (brs, 1H), 8.32
(s, 1H), 8.38 (d, N 1H), 8.7-9.5 (brs, 1H) V\02004/080980 -

PCT/ EP26641 002616 —241—DMVBGd6—1- 4J.-BM 5 NG ‘ P
Me: 563, 2.A1-2,45 (m, 3H), 2. 54-2.63

(s, 3H71%| 35-4 011 6. 160 (i, [2.89 (d, se: 634(51-12)1 j5-321 1@ 1HR3 484 59 H

7.40 (d. 1H, 7 7.48 7 ( 55 265

1 H), 8.3_7|-_23.42 1 H),(g].Q '5'@552?’br é"%g é*)a?gg ﬁ? ﬁNJBM" 1%& 768 3.179

(s, 3K, 672 ( 3-80 . [MB2GIBH1)1 643 (idi. 4= ﬁ)ﬁ 213@ 6§$d JE
7]47-71 53 ( 4 1H), 7.59-7.64 ﬂnaHl:H)? 0427 7@{n€dﬂh 7%-73@(:%.51H§,7412'1')1

7. 2

29-8.37 [m 2 8-9.6 (Im 1H DMVED: ,
180 (ddd,| 3-81 'L/D: 482, 1 H). 7.01 E"d"dl ﬁelhjz T @3,1?43?89% 1HS g1
56-7. 63 [ m (s, 1H), 8.55-8.63 (m, 1H), 8.68-8.73 (m, 1H), 11.60

(s, TH}

DMSO-dé: 2.19-2.37 {m, 4H), 2.65-2.85 {m, 3H), 2. 80‘ E}

7-16 | MS(ES) |{d,3H,J=4.5Hz),3.15-3.21 (m, 1H), 3.48-3.59 (m,
m/z524, | 2H),3.61-3.67 (m; 1H); 3.72-3.81 (m,:1H), 3.76 (s, = | - =
526 (M+1)* | 3H);6.47 (dd, 1H, )= 8.6;2.5 Hz), 6.65 (d, 1H; J =~ |- =
g " | 2.5 Hz), 7.04-7.10 (m; 1H), 7.28-7.35 (m, 1H), 7.42(d, |::,.
. o M, J'= 8.8 Hz),7.68-7.74 (m, 1H), 8.09 (s, 1H), 8.12 | "imz |
= " 1 {(s, 1H), 8.55-8.83 {(m, 1:—1) 8.88-8.73 (m "IH) 11. so |
IR OO [, e S R R
M3 DMSO-d8: 0.8 (t, 3H),-1.81-1.71 (rn 3H), 1.95-1.84 |-
7-17 510 | (m, 3H), 2.68-2.63(m, 1H), 2.80 (d, 3H), 3.12-3.08 (m, |2 '
| 1 4H)73.28(d, 2H); 3.76(s,3H), 6.50-(dd, 1H), B.64 (d;+ -~ - =
1H), 6.86(bs; 1H), 7.07(dd, 1H), 7.46-7.10 (mi; 3H), -| ==
7.71 (d, 1H), 8.09(s, 1H), 8.15-8.10 (m;:1H), 8.66- - (T
'( ° 8.58(m, 1H), 8.77-8.70(m, 1H), 11.6(s, 1H) L
NH,
P MS DMSO-ds: 0.98 (t, 3H), 1.81-1.71 (m, 3H), 1.85-1.84
7-18 @ 510 (m, 3H), 2.68-2.63(m, 1H), 2.80 (d, 3H), 3.12-3.08 (m,

4H), 3.28(d, 2H), 3.76(s,3H), 6.50 {dd, 1H), 6.64 (d,
| . 1H), 6.86(bs, 1H), 7.07(dd, 1H), 7.46-7.19 (m, 3H),
7.71 (d, 1H), 8.09(s, 1H), 8.15-8.10 (m, 1H), 8.66-

| 8.58(m, 1H), 8.77-8.70(m, 1H), 11.6(s, 1H)
NH,




484 1 H), 7.7-7.8 (m 1 H), 7.82 (dd, 1 H), 7.85 (dd, 1 H, 8.16 (s, 1 H,
8.35 (dd, 1 H), 9.18 (brs, 1 H DMSO-d6: 1.73-1.82 (m 1H) 223234(m
4H), 3-82 Mk 563

563, 234-2 .42(m 3H), 2.42-2.46 (m 3H), 2. P%olol 1H), 565
2.62-2. 68 P 2004480989 g0 (qd, 1H), 3.75 (s, 1H), 4.85 4 9PGH 094)(09266642 (dd,
T H, 6.57(d, 1 H), 7.19-7.24(m 1H), 7.41 (d, 1H), 7.43- 7 51(m 1H),
7.68-7.79 (m fd~ 2H), 8.22(s, 1H), 8.23(s, 1H), 8.37-8.43 (m 1H), 9.21

brs, i H- - - 2.36 (s, 3H), 2.65 (d, 3@ 3.93 (s, 3H), 4.46-4.51 (m 3-83
M5 1H), 6.75-6.80 (m 2H), 6.97-7.04 (m#¥%2h), 7.25-7.30 544,546 (m 1 H),
7.56-7.66 (m 2H), 7.98 (dd, 1 H), 8.29 (s, ~~ 1H), 8.36-8.44 (m 2H), 9.01

(s, 1H). CDCI3: 2.32 (s, 3H, 239247 (m 4H), 2.64 (d, 3H, 3-84 M5
2.89-4.97 (m 4H), 3.85(s, . 4. 54] 4.5 .Fartm, ZH), 1.725680 &6 2H5, 528 (sdsk), 1 H) ,
6.79 H, 7.22 (mAl 7 7.6 (s,
T 8 (0 1, s 1 wothdeh e adidesncibudets Sab
Exanplie . 245- BI’QZ- SubS {CH2C[2M 3H), 6,65 (dd, 1H), 6.91 (d, 1H), 7.07-7.10 {m, 1H),
ggﬁgghﬁgsn;g AL S " =P 98! ré%qu?nf-z @Wié)m%s'eﬁﬁﬁaasm
enprepared in analogy t
2- (5- prono} 2Zchl or o- py(mi di n} 4-yl ami 16)12&$=6Hb@y1&(beﬂ'k)e&§§(d fibh 2@ 7aa tlhe

corregponding aniline to giv corrpoundgHj\qu 68{’5‘ HSO 4- 31 having the

substiltuent Rx as listed un Exanpl e campounds No 3-1 to 3-31
Prepanati op of 125137(!1’1 2H), 1.62-1.79 (m, 3H), 1.81-1.9 (m,

2- ('5- brospot 2- ch Qyri m din-ge v Nojry, BHBISReH-DeNZesas WH)onaE(LI8H), 3.8-
3.88 (m, 2H), 6.45-6.55 (m, 1H), 6.6-6.67 {m, 1H),

( | ' 17.02-7.12 (m, 1H), 7.25-7.35 (m; 1H), 7.4-7.5 (m, 1H),
o s 7.67-7.78 (m, 1H), 8.1 (s, 1H), 8.19 (brs, 1H) 8.5-8.62
~ " (m, 1H).866-88(m, 1]—!),11 6 (s, TH)

2.7 (s, 3H), 229-2 39 (m, 31, 2.45-2.56 (m, 4H) 27
Ms:526 | (t 2H), 3.76 (s, 3H), 4.08 (t, 2H), 6.52 (dd, 1H), 6.66
(d, 1H), 7.06 (dd, 1H), 7.31 (ad, 1H), 7.45 (d, 1H),

7.71 (dd, 1H), 81 (s, TH), 8.19(s, 1H), 8586 (m, . |
1H), 8.67-8.75 (m, 1H), 11.6 (5, 1H) =

7-21

( ‘/\ | 7.07-7.14 (m, 1H), 7.34-7.4 (m, 1H), 7.45 (d, 1H),
N 7.73 (dd, 1H), 8.14 (s, 1H), 8.18 (s, 1H), 8.61 (dd,
1H), 8.7-8.77 (m, 1H), 11.7 (s, 1H)
1.67-1.76 (m, 1H), 2.0-2.1 (m, 1H), 2.25-2.31 (m, 3H),
7-23 /@ﬂ\ Ms:482 |2.8(d, 3H), 2.85-2.91 (m, 1H), 3.04-3.12 (m, 1H),

Q 3.14-3.3 (m, 3H), 3.7 (s, 3H), 6.28 (dd, 1H}, 6.91 (d

2.24 (s, 3H), 242-2.5 (m, 4H), 2.3 (d, 3H), 2.94-3.0
7-22 /@D\ Ms:482 | (m,4H), 3.74 (s, 3H), 6.65 (dd, 1H), 683 (d, TH),
N

1H), 7.01-7.04 (m, 1H), 7.07 (dd, 1H), 7.32 (dd, 1H),
& 7.72 (d, 1H), 8.14 (s, 1H), 8.17 (s, TH), 8.63 (d, 1H),
8.7-8.78 (m, 1H), 11.6 (s, TH)




To a solution of 5-brono-2,4-dichloropyrimdine (90 L, 0.70 mmol ) and

2-am no- N-
(54.2 ny,

propyl -
0.56 mmol)

benzenesul f onam de (100 ng, 0.47 mol),
in DMSO (1.0 ni-)

sodi um hydri de
is added and the resulting solutio

n

i s stirredveto@@sodser 3.0 h. The m xture is poured into pafgp@adoiéract ed

with ethyl acetate three tinmes. The organic |ayer is washed with water and . .
then brine, dried over sodiumsulfate, and evaporated in vacuo. The.
residue is purified with silica gel colum chromatography (n-hexane : ethy

acetate = 5: 1) to afford the title cogpound as a slightly yellow solid:
"H-NMR (8,ppm) 0.89 (t, 3H), 1.41 (g, 2H), 3.56 (t,-2H),.4.92 (br.s, 2H),
6.71 (dd, 1N), 6.77 (dd, 1 H), 7.33 (dd, 1 H, 7.54 (dd, 1H) 8.79 (s, 1
H) Rf \llcl\allc . Ul.llyl abctaté—ﬂl.r) O P
2- t5-Tr|fIuoronethyl-‘4sgbst. phenV|an1no§?%3Miﬂﬁh 3178 Pkﬁsﬁﬁ%ghhyl--
benzep@<4l f onani des Fh&ge “canpdsinaid aré%rﬁé%meﬁﬂ,&?ﬁ(ﬁaﬁb@)ﬁ Q%(ﬁx&hﬁalﬁé)ud
usi ng|2- (2Fchl or i | uorjonet hyl = . B
pyrim di n-g-vlam ng) - N-met hyihbi nzenesy Fﬁb%gﬁﬁée 5%8”%%3433?% Sp o U|4B(d
aniline to| i v& -~7~- conpourlds No. 5-{11i)o7.53 gid, Ak Brig %h@)s&lb%ﬁ,t‘ib%r&& Rx s
i stegd under anple 3 for gonpounds. 17 («PrApar ati on of
2-(2-¢hlorp-5-trifluoronet hvl - py(m di (’dd ! ;‘%Hn%{é-@ O”-ﬁh@? 929 nesul f onani d
e To|&%o| ution pf 2 4-di cHl oro-5-tr @Mﬁ@rdﬁh@ﬂﬁw%@rmﬁ HPerd . T26®o4ity 1.98- 799
mml ) |in a ‘ L) . 535 am “PQNmWQHPTé|O7Qem?tﬁ1“ﬂ%}‘bf4§f@9’$(ﬂ?4f-|?3 :
1.79 ol ) .0%- bi cygl o- /- unde & 8 are
added| succ t Hlder af Hre2.7AMLEH), %—ququﬂgéﬁ%ﬁ%“r?"é)t room
telrmte atur (fodnt) : 57@(@%@ $@8(Eibleil-me§63{ﬂe1H)aN)317f‘@(rg .\‘
solution i “Urated-aquequs.- ﬁ;?'
saturated chloride, dr ﬁ@dT ﬁﬂgfgﬁﬁ;ﬁiﬁ?gﬂﬁﬁhaﬁp
-evapof at ed! i . The.requlting so BUQ(BSH)D&M(%J'B‘Q &55—8165%,1H),869— : -
chr onat ogr NVR (CDCI3) S: 3. 7B F% 9(m . R
6.72-6. 73(In 1 7.27-7.3%(m 1H). é?%('“ bﬁf% f?H)B 60( s D . R
(hexane : gt hyl tate = 1:1): 0.28. WO ¥004/ 080980 PCT/ EP2004/ 002616
7-26 : 1 DMSO-d6: 280(d 3H), 2.84-2.89(m, 4H), 304~
°~ 468 | 3.08(m, 4H), 3.76(s, 3H], 6.47(dd,1H), 6.62(dd, 1H), '
UM | 7.04-7.10(m, 1H) 7.28-7.35(m; 1H), 7.40(d, 1H), 7.69
Lk 7.73(m, 1H),809(s 1H), 8.12(s, 1H), 8.55-863(m, .|
[ j 1H), 8.68-8.73(m, 1H), 11 59(3 1H) g -
H : (an aliphatic NH |s hldden) R
7-27 DWVISO-d6: 2.80(d, 3H), 6.64-6.67(m, 1H), 7.01- =
N 383 | 7.08(m, 2H), 7.15(d; TH), 7.24-7.2%(m, 2H), 7.44{d- /—, =
N . fM+1}+ 1H), 7.69-7.73(m, 1H), 8.20(s, 1H), 8.65-8.73(m, 2H), *
9.15(s, 1H), 11.06(s, 1H), 11.63(s, 1H)
7-28 DMSO-d6: 2.81(d, 3H), 3.79(s, 3H), 6.67(d, 1H), 7.05-
A 407 | 7.10(m, 1H), 7.12(d, 1H), 7.17(d, 1H), 7.23(d, 1H),
N [M+1]+ 7.25-7.30{m, 1H), 7.50(d, 1H), 7.70-7.73(m, 1H),
\ 8.20(s, 1H), 8.67(d, 1H), 8.70-8.75(m, 1H), 8.17(s,
1H), 11.64(s, 1H)




-43 Exanpl e 6:
2-r5-Brono-2-(2, 3-rdi fl uor onet hyl enedi oxyl phenvi am no) - pyri m di n-4-vi am nol -

benzenesul f onam de Br

si de produdYO PW#EWSHy N-denet hyl ation on reaction of 2- (B-T/EP2004/002616

br ono- 2- chr or opyri m di n- 4-yl am no) - N- net hyl -
2, 3-(di fluoronethyi ene-

benzenesul f onam dewi t h

It may al so be prepared by reaction of 2-(5-
br ono- 2- chl oropyri m di n- 4-yl am no) benzerf@sui f onam de with

N HN NNH HZN~ ~ O F This compound is obtained as a

dioxy)aniline follow ng the procedure of Exanple 2.

(

2,3-(difluoronet hyl enedi oxy)- aniline. Rf (n-hexane: ethyl acetate= 1:1):
0.46. 1H-NVR: (CDC13) 4.83 (bs,, 2H), 6.77 (dd, 1 H), 6.86 (s, 1 H, 6.97
gng (1 WZ:EEI_D/.H--/.M m 1 H3,887|b/ g(ﬁd_sd-ﬂﬁ 2868531-9029#%"99@4% 3 gl It
- , : S aration
br ono- - chljor op %bern?@ﬂ@'ﬂ@%%%ﬁ@é et B AR érs%(fj
brono- 2, 4-di chl a (3[62@1]19 14 25%@(& 18N F.05-7.09(m, 1H), 714d 1H) 7.22-
2- am no- berjzeenesyl fo 34Q ng, p
concentrated hydrgchloric aci{d (0.06 mi ng@d%%éfgﬁﬁ {ﬁ&%dr?l"ﬁtﬁ g?_ LH)
stirred at {90C ffor 4.5 hours| The ni x{ @6s-8.67 (P 1ki)c 66881 R2(AIHPASESO )M
hydr ogen garbonat e land extracted with ;?ggéél @cet ate three tines. The
organiic | ayer Is shed wit hjwater, “j sodi um sul fate, and
evapor ptegr-f—vacto—Fhe—frestadue—+s—pt - .L""ﬁ“ chr-ahet Qo Ay
(hexane : gthyl acetale z-2:{1) to affopchﬁg ? 3&%%6@@9%?\8?%%
et hyl [at8tate = 1:1) 55 1H—NMR (4()QM;|2,92(B|) 261), 3U42B5% b, 45), 2B (s, 7. 2
<§A 9|7 o1 ko 95 9. 1oy oot (b, e o, Fu7.06u 1 7.55.18
, 1H). Exa _
2\ f.5- Chl or ¢- 2- [ 2- rret hoxy- 4- npr pHBi0i n- 47#0{mhEm\ ¥ SRibre) tHvT.73{dditH).8.16 (ani no
N- metihyl - benzam de e 1H), 8.19 (s, 1H) 8.59 © (4, 1H). 8.6-8.75 m, 1H)
1166(5 1H) S

The following 2-[5-Bromo-2-(substituied phenylamino)- pyrlmtdm 4-yiammo]-N-ethy!—benz.amlde

are prepared from 2-(5-bromo-2-chloro-pyrimidin-4-yiamino)-N-ethyl-benzamide and the__g N

correspondin‘g aniline following the procedure of Example 7TA _.

Expl Rx Rf (solvent) | NMR
No. or MS
DMSO-d6: 2.80(d, 3H), 2.88(t, 4H}, 3.65 (m, 4H), 3.75
8-1 @’o\ 0.27 (s, 3H), 6.64 (dd, 1H), .94 (d, 1H), 7.11-7.08 (m, 1H),
(:)N (n-hexane: | 7.38-7.34 {m, 1H), 7.47-7.46 (m, 1H}, 7.70 (dd, 1H),
o, AcOE$=1:2) | 8.11 (s, 1H), 8.26 (s, 1H), 8.51-8.49 (m, 1H), 8.72-
8.71 (m, 1H), 11.41 (s, 1H)




WD 2004/ 080980 PCT/ EP2004/ 002616
\NN I~/ V1V

-44- -2HC1 -N N HN LC
~\ Cod To a suspension of

xn r~ .0 0 HN N~-NH

2-(2,5-dichloro-pyrimdin-4-yl -am no) - N net hyl -benzam de (5.05 g, 17.0
mroi ) i n S%0 Bdo4@50086 et hoxyet hanol are added 2- et hoxy-4p p?, i/biﬁ@ iline
di hydrochloride (4.56 g, 16.2 mmoi) and 17.0 nL of INet I C SO tlon of

hydr ogen chloride (17.0 nmol). After the reaction m'xture Is stirred at
110DC for 4 hours and cooled to roomtenperature, the mxture is
neutralized with 1N agqueous NaCOH sol utigg and extracted with Et QAc (100

m.X3). The organic layer is washed with brine, dried over Na2SO4 and
concentrated under reduced pressure The resulting black solid is washed
V\ﬂth tGﬁ'ICC iTIL), TIICII pw I1_UU VVIl.I L ‘
(CH2A 2 to CH2CI 2:| AcfEt=1:2 ) to giV -(2-1
mor phpi 82 4yl - p ami no) -pw:t a3 r%ﬁ;ﬂﬁnﬂsnﬁj BI7 -8t 8G (™ BHhJﬁ&iﬁ-@jﬁﬁas a
pal e yel | ow|sol i "H NWVR 0 S ,
S 10-B 20 (1 4L 3. 78 (s, | SP) JolPl .88 rairﬁ% 5P MRy
2.52 Hz), 666 (¢ ~1H J = D.52 H), mowxaaoma (my 1H), 785670 EnOWHEY3 744
(d, 1H, J =|8. 56 , 1.71 dd, 1H, J -'85%‘ ;l,rp.I @61'3
(s. N H, 8 59 1H JE B8 04 H) § Bed , (5"38'(6%@‘7? Ivs
mz 469, 471 (I\/Hrl) The fol | owi ng 2-|[160.0H146r (8- (subst | tut ed
phenyiam mo)=pyrim 0' M- 2=y amnol - v @M%-d{a@%%?d” 9R), a8 93(@%?* rQQﬂT(f O2),
2-(2,5-D|chlorop od1n4ylamno) N net hyl - enzamde and
cor r elsp&mii ng anr fol | opi nd-¢the prsﬁ&ﬂﬁi dHyf 7-E3(Eep 1), 77/635(‘W 'EB')HM%(GQ H
H (n-Hexane: ), 7.73(d, 1H), 7.93(dd, 1H), 8.13(s, 1H), 833 (s, | .
AcOE=4:1) 1H), 8.50(d, 1H), 8.70-8.77(m, 1H), 11.3(s, 1H).- -. . ] .
2.79 (d, 3H), 3.79 (s, 3H), 6.75 (ddd, 1H), 7.0 (dd, | .
8-4 MS - | 1H), 7.05-7.12 (m, 1H), 7.3-7.36 {m, 1H), 7.62 (dd,
446,448 | 1H), 7.69 (dd, 1H), 8.2 (s, 1H), 8.29 (s, 1H), 845 (d,
e T “1H), 8.66-8.73 (m, AH);: 11_4ﬁ(b_r31H) R S

Ly

RT3 e

The following 2-[5-Chloro~2-(subst:tuted phenylammo) pyrrmrd:n-4-ylamrno]-N-ethyl—benzamrde * j ..

are prepared from 2-+(2,5-Dichloro-pyrimidin-4-ylamino)}-N-ethyl-benzamide - and . the

corresponding aniline following the procedure of Example 7A,. ..

P o= B f{m—}
l'\ )
P
» H
Expi Rx Rf (solvent) | NMR (400MHz) , & (ppm)
No. or MS
P CDCl 1.27 (&, 3H), 3.10-8.15 (m, 4H), 3.47-3.58 (m,
9-1 ° 0.35 | 2H), 3.85-3.93 (m, 4H), 3.89 (s, 3H), 6.08-6.17 (m,
(n-hexane: | 1H), 6.48 (dd, 1H), 6.53 (d, 1H), 7.05-7.11 (m, 1H),
[Nj AcOEt=1:2) | 7.42-7.53 (m, 2H), 8.08 (s, 1H), 8.12 (d, 1H), 8.67 (d,
. 1H), 10.94 (brs, 1H),




Expi

PCT/ EP2004/ 002616
M miz 1.73-1.89 (m 2H),
2,611, 2H) WO2B8/080380 3H) ,
6.62 (d,
8. 09(s,

1H),
1H),

1H),

3.23-3.33(m 2H),

1H),

Rx Rf (solvent) NWVR (400MHz),
-46- DVSO-d6: 1.44-1.33 (m 2H),
2.34-2.44 (m 1 H),
3.75 (s,

7.06 (dd,

8.60 (d, 1 H),
1.70-1.97(m 4H),2.62-2.79(m 1H),

3.

88 (s,

5 (

1H), N 7.

3H),

3. 04(d,
(MeOH: 3H),-889-5.47(m 1H),

M5 WO 2004/ 080980
1.64-1.45 (m 6H),

ppm No, or
7-1

2.43-2.55 (m

7-2 0.3 3H),

550, 552 4H),

3.72-3.75 (M+1) EGHWEEZB)4/008648 ( dd,
32 (dd, 1H), 7.39 (d, 1H), 7.71 (dd,
8.70 (d, 1 H), 11.58 (s, 1 H CDd 3:

3.02-3.18(m 2H),
6.15-6.24(m 1H),

U

6.55 N AcOEt 6.62(m 2H), 6.74-6.82(m 1H), 7.09 (dd, 1H),7.23- . =5:95)
7.32 (m 1H), 7.46-7.52(m 2H), 8.09(s, 1H), 8.15(d, 1H), 8.68(d,
(1EDSI1)1 g|(_|bs,__114—fl) DNSO: @3 iz-zfi (s, 3H),£ cmmagms?qﬁgmmﬂjasmzzzsm{cnﬁ ﬂsﬁ(lc\i/g
i H I 2856, 2[52[tz), 6. 63 Nﬂ@dﬁgﬁ‘ H, @ﬁzi"%zé&(sﬁ 33%3 f%mﬂﬁ%ﬁ o
(m 1 H, 1.27-7°8% (m 1 H), n¥z4ay, (d,| 7156H1 .52 Hz), 3(37335%: r&nﬁ’tewm)zmem
312 il e S Ry 8l o
0.4.6 B.58{3. 61( H, 3.76(s, , 7:05(110@@1%.75@((@%0 (%@50(1:14)2;—!
6.66(d, 1H), 7.06(dd, 1H), 7,32(dd, Lhlgn7{sA4040s 08 (d, 1H, J = 8.56Hz), 8.65-8.69 (m,
1H), 10.93 (s, 1H)
P DMSO-06: 1.26 (t, 3H, J = 7.56Hz), 1.40-1.50 (m,
| e > m/z 564, | 2H), 1.56-1.64 (m, 4H), 1.67-1.82 (m, 2H), 1.88-1.87 _
( | 566 (M+1)" | (m, 2H), 2.33-2.44 (m, 1H), 2.62-2.57 (m, 4H) 263 |
- e 2,73 (m, 2H), 3.51.(dg, 2H,J = 7.56, 1.52 Hz),362—- |
Q 3.69 (m, 2H), 3.86 (s, 3H), 610-615(m 1H), 649
) - (dd, 1H, J = 856, 2.62 Hz), 6.55 (d, 1H, J = 2.62 Ha),
O. 7.05-7.10 (m, 1H), 7.23 (5, 1H), 7.43-7.50 (m, 2H)
T 1 8.058.11 (m, TH), 8.07 (s, H), 8.65-8.60 (m, 1H),
10.91 (s, 1H)
_ T | DMISO-d6: 179 (; M), 1.62-168 {m, 2H), 171179 |
9-4 G U039 |(m, 4H), 1.92-2.05 (m, 2H), 2.12-223 (m, 1H), 276 |
T | {MeoH: | 2585 (m, 2H) 365—3 73’(m, 2H), 3.82 (s, 3H), 6.54
RS SO H,Cl=1:4) | (ad, 1H), 6.69 (d, 1H), 7.13 (m, TH), 7.45 (d, 1H), 7.79
Q (dd, 1H), 8.15 {5, TH), 8.15-8.18 (m, 1H), 8.60-5.68
( G (m, 1H), 8.74-8.83 (m, 1H).
Rf CDCI3: 1.7 (&, 3H), 3.06-3.14 (m, 4H), 3.52 (q.2H),
9-5 (Hexane: |3.71-3.90 (m, 7H), 6.05-6.18 (m, 1H), 6.47 (dd, 1H),
AcOEt= | 6.53 (dd, 1H), 7.08 (dd, 1H), 7.41-7.53 (m, 2H), 8.08
12y | (s, 1H), 8.12 (d, 1H), 8.67 (d, 1H), 10.94 (s, 1H).
N 0.30
o



O CHGi 2=1:4) 1 H),

8. 60(
1. 90-

4. 30-

2.0 Hz),

Hz),
8. 68-

CDCl 3 -

6. 21-

m 1H), 8.60-
1.98 (m 2H),

4.40 (m
8.75 (m 1H),

2.95 (m 4H),
6.19 (br, 1H),

(m 1

—~
o

)
<

3
N_
U1

SNNNBE
oI _°Z
2 -

= -

8.75(m 1H),

11.57 (s, |

7.71(dd, 1 H),
11. 6(

0 7-5 1

6.54 (dd, 1 H,
7.25-7.
8.10 (s, 1

3.03 (d, 3H),
649(dd 1H, 6.

8.11(s,
s, 1H)

mz 497, 2.13-2.25 (m 2H),
2. 60- 2. 67 wWarpoodkiosso 499 (M+12.80 (d, 3H, J
1 H,
7.04-7.09 (m 1 H),
7.68-7.73 (m 1 H),

J

35 (m 1H),
H, 8.18

3.75 (m 4H),

80 (d, 1H)

1 H,
L-o DMSO-d6: 1.60-1.70 (m 2H),

= 4.52 Hz),
= 8.56, 2.0 Hz),
7.43 (d,
(s,
H WO 2804/ 080980 PCT/ EP2004J002616
3.86 7-6 0.25 (s,

8.19 (s, 1 H),

2.19 (s, 3

6.65 (d, 1
1H J
| H 8.52-8.59 (

(N \' (n- hexane

8.

54
H),

POHEEB04/M 16

H,

= 8.56

m 1H),
-46-

3H),

| N~

i N

709705

1H,
P67

I‘I),

10,

H) ,

’r 88 We

"8

7. 71
J71(m
2. 09(
(Me@H: 3.82-3.92(rn, |

1.07 (5, 1M1 N & DlvggdG
NG 3. ,o’EH), 3.(60OE e
6.68 f{d, I H), 7.08 H),
(d, HH 8. 10(s, .LH)W841]1)2(
1 H)Y11.59 (s, 1 HP-8BC 4
m 7-8 1 0 0.48 2H), 2.83-
I'H), 3. 87(
dd 1 H),

scSi 1%51 981'84

2H)., 2139 (?7311 5&@)68 (&, ),

@Q@-S i’.iqjm
2H¥133H)ﬁ5 (%dﬂ? 4%%44?5 6161#1}1 6.54 ééZM 'V'+1

616546(11") lﬂ'ﬂjdd 1HB§ 39 (Ekg(ﬂﬂ) B
3 6'1(1nodd2 , 8.31 531

ibr@f%) B%iq)(dd Onf; 1(1n19 (1H‘?H)

]

8%4 53
1 N AcCE

§.56(bs~_1 H), 7A7(

=1, \
| CDCB: 1.34 (t, 3H), 1.62-1.68 (m, 2H), 1.93-2.18(m?§ B
| 044 |8H), 2.37-2.40 (br, 2H), 2.74-2.86 (br, 3H), 3.20-3.23

(CH2CIZM | (m, 2H), 3.34 (br, 2H), 3.53 (q, 2H), 3.85 (s, 3H), 647
eOH=8:2) | (dd, 1H), 6.76 (d, 1H), 7.04-7.08 (m, 1H), 7.30 (dd,
1H), 7.53 (s, 1H), 8.00 (d, 1H), 8.13-8.17 (m, 1H),
8.22 (d, 1H), 8.42-8.53 (br, 1H), 10.91 (s, 1H), 11.5¢-
11.75 (br, TH)

The foliowing 2-[5-Chloro-2-(substitutéd phenylamino)-pyrimidin-4-ylamino]-6,N-dimethyi-

benzamide are prepared from 2-(2,5-Dichioro-pyrimidin-4-ylamine)-8,N-dimethyl-benzamide and

the corresponding aniline following the procedure of Example 7A

()

Expl
No.

identification




=5:95) 808(s 1H), 8.08-8.1 0 (m 1H 8.69(d, 1H), 11 O(bs, N1 CDCla 1 22
(t, 3H -1.73-1.85 (m 2H), 2.00-2.09 (m 7-91 N 0.4 2H, 2.81-2M (m
2H), 3.03 (d, 3H) 3.41-3.56 (m (n-hexane: 3H), 3.56 (dd, 2H), 3.58-3.62
(m 2H), 3WORIGHEERm N AcOEE=1:1) 2H), 3.86 (s, 3H), 6PCHEF2M4/002616 1H),
6.50 (dd, 1H, 6.56 (d, 1 H, 7.07(dd, 1 H, 7.24-7.30 (m 1 H), 7.45-

7.52(m 2H), 8.08(s, 1H), 8.06-8.08 (m 1H), 8.69 (d, ; -} 1H, 11.0 (bs,
1H CbCal 3: 1.73-1.85(m 2H), 2.01-2.10(m 2H), 2.82- 7-10 1 N 0.4 2.90(m
2H), 3.03(d, 3H), 3.41(s, 3H), 3.45-3.58m (n-hexane: 2H), 3.56-3.58(m
H, 3.65-3.68(m 2H), 3.86(s, 3H), N AcOEt=1:1) 6.14-6.22(m 1 H), 6.50

(dd, 1 H), 6.56 (d, 1 H, FYl 7.07(dd, 1 H), 7.23-7.30(m 1 H),
o L) B TR e g, 5 S A TG
2. 13- zz.z'gz"(m 1 -11 1 C- 02%)42&35228@‘ 26'8)%51%5 WJé???#?%rB(Sf%ﬁéﬂ 3H),

3.04- [(MeCH: 3. m 1H), 3.23e5tmp)e.78Hd) 3H)33.75(sS3H)3 kRes-4B71rk( ¢id), 6.4504
CH2Cl 2=1: 4) 1H)

L 6. 22(d, 1H)| ) m 1H)
7.70(d, 1H, 8.06(%, LH), 8.0 %‘Z)sgé‘i(an )Bﬁgédeﬁ'ﬁsfﬁgill)"ﬁ%“é% @'7')72%%’&’; 1H .
11.6($, 1H DIVBOdd. ~T77- 1. [BIH)NS.02(E]) 1H)28.00(s2 118 837 -8 U3 m, 1H); L29@-1HD. 27
2.35(%, 3H), 2.79(d, 1H), 3. MeOH: 3.50(m  4H),
3. 74%:; 3H) . 6.09§dd, If)ﬂ), G%OQSQZ@%H]&%CIT"E ( (m 4n
P NMR (400MHz, DMSO-d6, 8): 1.35-1.42 (m, 2H), 1.45-1.60 (m,
10-2 ° BH), 1.75-1.85 {m, 2H), 2.29 (s, 3H), 2.30-2.35 (m, 1H), 2.43-2.50
(m, 4H), 2.57-2.66 (i, 2H), 2.76 (d, 3H, J = 5.0Hz), 3.65-3:74 (m,

( E“g | 2H), 3.76 (s, 3H), 8.40 (dd, 1H, J= 9.0, 2.0 Hz), 6.59 (d, 1H, J= |

2.0 Hz), 6.98 {d, 1H, J = 7.6 Hz), 7.20 (dd, 1H, J = 7.5, 7.6 Hz),

N 7.43 (d, 1H, J =9.0 Hz), 7.91-7.94 (m, 1H), 7.93 (s, 1H), 8.06 (s, |
1H). 8.36-8.42 (m, 1H) 8.47 (s, TH). .

MS (ESI) m/z 564, 568 (M+1)" - = o

10-3 DMSO-dB: 2.29(s, 3H), 2.77(d, 3H), 2.07-3.11(m, 4H), 3.73-

7.24(dd, 1H), 7.49(d, 1H), 7.93(d, 1H) ‘7’96(5 1H) 8.07(s, 1H),
N 8.37-8.42(m, 1H), 349(3 1H). o
j | MS m/z 483 [M+11"

s

The following 2-[5-Chloro-2-(substituted phenyiamino)-pyrimidin-4-ylamino]—5-ﬂuoro-N-methy!-
benzamide are prepared from 2-(2,5-Dichloro-pyrimidin-4-ylamino)-5-fluoro-N-methyi-
benzamide and the corresponding aniline fallowing the procedure of Example 7A

Exp! Rx : Identification
No.

3.76(m, 4H), 3.77(s, 3H), 8.41(dd, 1H), 6.63(d, 1H), 7.00 (d, 1H), |



| , CHzCl2=1:1) 7.04(dd, H), 7.22-7.32(m--1 H), 7.26(d, 1H), 7.70(d, 1-~
1H), 8.05(s, 1H), 8.08(s, IH), 8.57-8.67(m 1H), 8.67- NH 8.73 (m 1H),
11.6(s, 1H CDCI3: 1.62-1.74(m 3H); 1.76-i.85(m 2H), 2.00- 7-13 0.23

2.09(m 2Hyo Redbkodse3l(m 1H), 2.64-2.69.(m 2H (MOH: %Tﬁq,zm,oog%,
3.56-4.04(m 2H), 4.04(s, 3H), 6.49(dd, AcOEt lH) 6.63(d, 1H), 6.78(bs,
1H), 7.07 (dd, 1H), 7.28- =5:95) 7.38 (m 1H), 7.39(d, 1H), 7.71(d, 1H),
8.09-8.11(m H2N O 2H), 8.09(s, 1H), 8.60(d, 1H), 8.71(d, IH),11.6(bs, - 1H
DVBO- d6: 1. 61-1.46(m 2H),1.92-1.82 (m -28)., 2.14 7-14 0.30 (s, 3H),
2.4.1-2.23 (m 5H, 2.60-2.45 (m 4H), 2.67 (t, (MeOH 2H), 2.79 (d, 3H),
3.75 (s, 3H), 3.71-3.75 (m 2H, N CH2CI2=4:1) 6.48 (dd, iH, 6.63 (d, 1H),

7. 10- 783~ mM—tH—F34—7—27 , | 8.0
W B 11 (bb 8.6 N@Ré%dd{wz ?W@?§%3%3 10&5%)4“5'1L 6 (s,
&

) 00k/ 080 g EI\P/éO?@ Boaagm, 7oA 73S 5 OHLER.662d, TG |
.85 3H) 7 .

28-3150 m¥e24, (m 25&93%%@ 1 95?@{1 ﬂﬂ)aﬁ%é ﬁ%))aﬁ(s ﬁqffﬁ%‘ 3 76
(ML) + ( H)y, 6.47 (@85(mipH), 8.75-88824m, PHp 1HBP(s, B)65 (d (IH 1= H

7] 04-7 1H) , 2 42 (d, 1H, J = 8.6 ),
)24 m 1 ¥ H), 1%§§E%iﬁﬁm 4%’5%"””8 55 5. 63 (m 1H . :

73_{m_1H), 1160

NMR (400MHz, DMISO-dB, 8); 1.68-1.33 (m, M), 1.93-1.73
11-2 (m, 2H), 2.35-2.60 (m, 1H), 2.62-2.74 (m, 2H), 2.67 (1, 2H),
2.74 (d, 3H), 3.25-3.38 (m, 4H), 3.76 (s, 3H), 3.83-8.71 (m,
2H), 6.48 (dd,.1H), 6.49 (dd, 1H), 8.63 (d, 1H), 745 (dd, 4H), | °
7.36 (d, 1H), 7.57 (dd, 1H), 8.09(s, 1H) 8125, 1:—1) 365-”“
8.55 (m, 1H),4878(d 1H), 1 38 s, 1H) S |
MS (ESI): miz 568, 570 (M)

DWISO-36: 2.80(d, 3H), 3.79(s, 31, 664(d 1H) 705-7 20(m i
3H), 7.23(d, 1H), 7.42-7.49(d, 1H), 7.57(dd, 1H), 8.20(s, TH), |
8.52- 869(m 1H), 8.75-8.82(m, 1H), 9.17(s, 1H), 11.43(s,
MS miz 425 [M+1]

H/‘\
wn
o>+
¢
N EJ—\

©@NN QI

o OOl

OOGID S
R

11-3

11-4

5.10( (s, ‘iH) 8. 14(5 1H) ey 65(m, 1H) 8.75-6. 81(m, 1H), (
11.39(s, 1H). »
MS m/z 528 [M+1]"

12-1  Preparation of 7-

yiamino}-2-methyl-2. 3-dihydro-isoindol-{-one

rocedure for 7-

one



(s, 1 H DVBSO-d6: 2.19-2.37 (m 4H), 2.65-2.85 (m 3H), 2.80, *,. 7-16 M5
(ESE) (d, 3H, j-=-4-.-5 Hz), 3.15-3.21 (m 1H), 3.48-3.59 (m nfz 524,
2H),-3.61 3.67 (m 1 H: 3.72-3.81 (m 9 H, 3.76 (s, 526 (Ml 3H)6.47 (dd,
1H, J = 8. 8Y02003/088980 5 65 (d, 1H, J =- (N SH 2.5 Hz), 7.BAL/EP20O4/062616
1H),.7.28-7.35 (m 1H), 7.42 (d, N1H:J = 8.6 Hz), 7.69-7.74 (m 1H), 8.09
(s, 1H), 8.12 co (s, 1H), 8.55-8.63 (m 1H), 8.68-8.73 (m 1H), 11.60 (s,
1 H M DVBO-d6: 0.98 (t,.3H), 1.81-1.71 (m 3H), 1.95-1.84 7-17 510 (m
3H), 2.68-2,63(m 1H),2.80 (d, 3H), 3.125983:08 (m 4H)13.28(d; 2H),
3:76(s,3H), 6.50 (dd, 1 H, 6.64 (d; = N1 H, 6.86(bs 1 H), 7.07(dd, 1 H),
7.46-7.19 (m3H), -- 7.71 (d, 1H), 8.09(s, 1H), 8.15-8.10 (m1H); 8.66- ~/
8.58(m 1 Hy-MeByE7-nBlo7D-tiydrokdindcls1-60s., At rddm tdhiraiBreDleSeblotion 6f eyt ,2-3H)

3y 3. 12. Pyl Spifocaids (235, ¢ Bt 1 iiey 7 BELE gl Baac, 1
1H) 6. 86( hsthylawjne ir THF d, mly)Hpirred. 166 5 h, UButedrwitB IIQAC T10RIm{)d waskdd wih 68K s,
N2’ W0 2001 Bae B BT MRHER (5T E pAe ! i Rog g gl £
2H), 2.18 flash irbmatography (30 g of silica gel; CHoClo/EtOAc 1:1) gives N-Methyl-7-nirfo-2,3-
dihydroisoindole-1-one {0.5681 g, 2.82 mmol) in 63%. Yellow solid. Ry (CHaClo/EtOAC 1:1) 0.46.

TH-NMR (400 MHz, CDClg) 3.21 (s), 4.44 (s), 7.63 — 7.69 (m, 2 H), 7.70 — 7.75 (m, 1 H).

7-Amino-N-methyl-2,3-difiydroisoindole-1-one. At room temperature, a solution of N-Methyl-7-
( nirto-2,3-dihydroisoindole-1-one (561.0 mg, 2.92 mmol) in EtOAc (8.4 mlL) is treated W|th
SnClo+2H20 (2.68 g), stirred at 80°C under reflux for 5 h and treated with 30 mL of 5N NaOH

at 0°C. Afier the both layers are separated, the aqueous Iayer Is extracted With EtOAc 2x8.
mL), the combined extracts are washed with brine (5 mL), dried (MgSQj4), and evaporated to
give 7-Amino-N-methyl-2,3-dihydroisoindole-1-one (455.9-g, 2.81 mmol) in 96%. Yellow solid.
Ry (CHaClo/EtOAC 1:1) 0.53. TH-NMR (400 MHz, CDC!3)3 12 (s), 4.28 (s) 5.20 (br. s) 8586 (d, -z
J=8.0), 6,68 (d, /= 8,0), 7.21 (dd, J = 8.0, 8.0), o
7-(4-Amino-2,5-dichloropyrimidin-4-yi)amino-N-mathyl-2, 3-dihydroisoindole-1-one. At 0°C," a
solution of 7-Amino-N-methyl-2,3-dihydroisoindole-1-one™(232.6 mg, 1.43 mmol) in DMF (2.0
mL) is treated with 60% NaH (89.8 mg), stirred at the same temperature for 1.5 h, treated with a
solution-of 2,4,54richlropyrimidine (0.557 g) in DMF (3.5 mL), stirred for-1 h, and wamed 0~ — —
room temperature, After furthermore stirring for 13 h, the mixiure is treated with sat. aqueous

( : NH4Cl (8 mL), and the resuliing brown precipitates are collected by a filiration, followed by

washing with HoO, hexane, and CH3CN to give 7-(4-Amino-2,5-dichloropyrimidin-4-yl)amino-N-
methyl-2,3-dihydroisoindole-1-one  (130.2 ¢, 0.416 mmol) in 26%. Brown solid. Ry
{CHoClo/ETOAC 1:1) 0.50. TH-NMR (400 MHz, CDClg): 3.22 (s); 4.43 (s), 7.15(d, J = 8.0), 7.59
(dd, J= 8.0,'8.0), 8.24 (s), 8.71 (d, J = 8.0), 11.05 (br. s).



7-19 " 0.16 2.19-2.44 (m 5H), 2.80 (d, 3H), 3.46 (m 2H), 3.74 (s, ~JN
(CH2C1 2: M 3H), 6.65 (dd, 1H), 6.91 (d, 1H), 7.07-7.10 (m 1H), N v
eOH=9: 1) 7.36-7.40 (m 1H), 7.45-7.49 (m 1H), 7.73 (dd, 1H), 8.12 (s, 1H),
8.18 (s, Xvoodioedesfd, 1H), 8.72-8.77 (m 1H), 11.68 (Spcit)ﬁi’zob4fé§26}637 (m
2H), 1.62-1.79 (m 3H), 1.81-1.9 (m 7-20 %M : 511 2H), 2. 3H) ,
2.75-2.85 (m 5H), 3.76 (s, 3H), 3.8- 3.88 3.88 (m 2H), 6. 45 6 55 (m | H,
6.6-6.67 (m | H, 7.02-7.12 (m 1 H 7.25-7.35 (m1 H), 7.4-7.5 (m 1 H,
7.67-7.78 (m 1H), 8.1 (s, 1H), 8.19 (bB8- 1H) 8.5-8.62 al (m 1H), 8.66-8.8
(m 1H), 11.6 (s, 1H 2.17 (s, 3H), 2.29-2.39 (m 3H), 2.45-2.56 (m 4H),
2.7 7-21 1~ Ms : 526 (t, 2H), 3.76 (s, 3H), 4,09 (t, 2H), 6.52 (dd, 1H),
6.66 (d, 1H), 7.06 Ged, 1H), 7.31 (@d, ;LH, 7.45 (d, @), o~ 7.71 (dd, 1 H),
8.1 (s, 1 H, 819 (s Jeom Ma%h% 6l ( 1H)s,m§°@z,8 (5 1H), 11.6 (s,
1H) 2.24 (a, 3H), 2 e AH) . e 2. @ 722 -~ M5 482
(m 4H), 3.74 (s, 3K, 5 (mal 1 93 (dsesl H), /7.07-7.14 (m
1H), 7.34-7.4 (m 1H), 7795 (d, 1H, i J 7.73 (dd, 1 H, 8. 14 (s, 1 H), 8.18
(s, 1 H), 8.61 (dd, 1H), 8.7-8.77 (m 1H), 11.7 (s, 1H) 1.67-1.76 (m 1H),

0-2.1 (m 1H), 2.25-2.31 (m 3H) S\ 7R3 0~1 Ms: 482 (d, 3H), 2.85-2.91
1H (

2. 2.8
(m . 3.04-3.12 ( mysudcrbhyiges N | | -3.3 (m 3H), 3.7 3H), 6,26 (dd,
1H), 6.91 (d, 1H), 7.%1%4 ( ) ¥ 77 (dd, 1H), 7.3
7 %
N

S1
2 (dd, 1H), H?
.72 (d, 1H), 8.14 (s, ™), 1H, 8.63 (d, 1H, 8.7-8.78 (m
1H),11.6 (s, 1H) =
The following  7-5-Chloro-2- (substituted ~ phenylamino)-pyrimiidin-4-ylamino}-2-methyl-2,3- 7
dihvdro-isoindol- -1-one are prepared from 7- @, 5-Dmhlbro-pynmid|n-4-ylam|no)-2-methyl-2 3-* { El;
dihydro-isoindol-1-one and the correspondmg aniling’ followmg the procedure of Exampie TA. :
7-[5-Chloro-2-{2-methoxy-4-mor hohn—4- i- hen lammo)-ovrlmldm-4-viammol-z-methyl-z,3-
dlhydro-lsomdol-‘l-on S

"H-NMR (400MHz, DMSO-d8, 8): 3.07 (s, 3!4) 01 '31: (m 4H) 3. f5 (s 3H) 304-3 f’B (m '

4H), 4.45 (s, 2H), 6.54.(dd, 1H, J = 8.6, 2.5 Hz), SGT(d M, J= 25Hz) r‘iS(d 1H, J-fﬁ )
Hz), 7.25-7.34 (m, 1H) 7.36 (d; 1H, J = 88 Hz), 8.13 (s, 1H), B.35 (s, 1H), 8.37-8.50 (m “1H) (“
10.57 (s, 1H). MS (ES!) m/z 481. 483 (M+1)' -

The following7-(5-Chioro-2~(subst.phenylamino}-pyrimidin-4-ylamino)-2-methyi-2,3- dihydro-

isoindol-1-ones are prepared from 7-{2,5-Dichloro-pyrimidin-4-yiamineo)- 2-methyl-2, 3-dihydro-
isoindol-1-one and the corresponding aniline following the procedure of Example 2:

Chn
| /)N\
o M NH




WO 2004/ 080980 PCT/ EP2004/ 002616 -50- 1.35-1.57 (m 8H), 1.7-1.78 (m 2H),
2.81 (d, 3H), 7-24 ol~ Ms : 550 3.46-3.52 (m 2H), 3.74 (s, 3H), 6.65 (dd,
1H), 6.91 7.05-7.12 (m 1H), 7.34-7.42 (m |H), . OGN 1H),
7.73 (dd, M”ﬁéﬁﬁ(’@s 1H), 8.18 (s, 1H), 8.62 (dd, 1H)P@/1?1120g‘f%@61(6m 1H),
11.7 (s, 1H 7-25 DIVBOd6: 1.48-1.58(m 2H), 1.65-1.72(m 4H), 1.90- 0~1 536
1.97(m 2H), 2.07-2.14(m 1 H), 2.49-2.55(m 4H), [Ml]+ 2.70-2.77(m 2H),
2.79(d, 3H), 3.60-3.65(m 2H), 3. 75(s 315—% 6.48(dd, 1H), 6.63(d, 1H),
7.03-7.09(m 1 H, 7 26 7.34(m 1 9(d, 1 H), 7.71(dd, 1 H), 8.09(s,
1 H), 8.11(s, 1 H), 8.55-9.65(m 1 H), 8.69 N 8 73(m 1H), 11.59(s, 1H) 7-26
DVSO- d6: 2.80(d, 3H), 2.84-2.89(m 4H), 3.04 468 3.08(m 4H), 3.76(s, 3H),
6. 47(dd, 1H) 6.62(dd, 1H), [M1l]+ 7.04-7.10(m 1 H), 7.28-7.35(m 1 H),
7 40(d . 7.69 RN -7.73(n Mggg(m@ 09(s, _1H), NMR #oemHz! (ppry0°- 8. 63(m | 1
g?S(m 1 N, 11.59(s, 1 H {C N~ (an aliphatic HIS hi dden) H
7 27 db: 2.80(d, 3H), 6.64-6.67(m 1H), 7.01- - - 393 7.08(m 2H),
;. %ggd, 1%3) B g 44Ed \DMSOME13.24 &F@H)74§§ En%gle M3.0%(d), 3H), b
. S, .
DVBO- d6: 2. 3H5‘?145 6. 6 7%‘93 1%(5" 2@ 574%3%’7') }}]‘?8‘( %F') P%d‘z
7.12(d] 1 H), . 2PGEhT 1 |HH), 6.66(d, 1H), 7.15 (d, 1H), 7.25-7.36(m, 2H),
' 8.12(s, 1H), 8.35(s, 1H), 8.35-8.45(m, 1H), 10.57(s,
1H)
< 12-3 | DMSO-d6: 1.46-1.67(m, 2H), 1.63-1.86(m, 2H), P
' 495 | 2.90(m, 2H), 3.07(s, 3H), 3.5-3.60(m, 2H), 3.61- |
TIMHT | 3.70(m, 2H), 3.73(s, 3H), 4.46(s, 2H), 4.60(d, 1H),
5.52(dd, 1H), 6.64(d, 1H), 7.14 (d, 1H), 7.25-7.35(m,
2H), 8.12(s, 1H), 8.33(s, 1H) 8.35-8.45(m, 1H),"
,105?(5,1H)
12-4 -~ | DMSO-d6: 1.48-1.59(m, 2H), 1.83-1.88(m, 2H),
~x)... BTT. 1 2.14(s, 3H), 2.25-2.39(m, 4H), 2.42-2.60(m, 5H), 2.66-| -
{M+T5. | 2.73(m, 2H),3.07(s, 3H), 3.73-3.77(m, 2H), 3.74(s, .- | . -
| 3H), 4.48(s, 2H); 8.52(dd, 1H), 5.64(d, 1H), 7.4 (d,
. . -4 1H), 7.25-7.34{m, 2H), 8.12(s, 1H), 8.34(s, 1H), 8.35- | .
L | o...| 848(m, 1H), 10.57(s, AH) oo o0
125 . DMSO-d6: 1.35-1.65(m, 8H), 1.73-1.85(m, 2H), 2.40-
Nﬁ S sez | 2.58(m, 7H), 3.08(s, 3H), 3.52-3.61(m.2H), 3.73(s,
/O | M+T" | 3H), 4.47(s, 2H), 6.72(dd, 1H), 8.94(d, 1H), 7.17(d,
O‘ 1 1H), 7.34-7.39(m, 2H), 8.21(s, 1H), 8.37(s, 1H), 8.45-
8.53(m, 1H), 10.64(s, 1H)




\ N[M1]+ 7.25-7.30(m 1 H), 7.50(d, 1 H), 7.70-7.73(m 1 H), 8.20(s, 1H),
8.67(d, 1H), 8.70-8.75(m 1H), 9.17(s, 1H), 11.64(s, 1H) WD 2004/ 080980
PCT/ EP2004/ 002616 -51 7-29 DVBO-d6: 2.80(d, 3H), 2.91-2.99(m 4H), 3.65-
492 3. 81(wo2bdiios®sB2- 3. 95(m 2H), 4.12(s, 3H), 6.58(d, WebMeidandddis
6.90(d, 1H), 7.05-7.09(m 1H), 7.14(d, 1H), 7.22- 7.28(m 1H), 7.30(d, 1H),
7.70(dd, 1 H), 8.16(s, 1 H), Cod 8.63-8.67(m 1H), 8.68-8.72(m 1H),
9.06(x, 11-1), 11.64(s, 1H) DMSO-d6: 2.02 (s, 3H), 2.80 (d, 3H), 2.82-2.92
(m 7-30 MB 2H), 2.92-3.01 (m 2H), 3-46-3.53 (m 4H), 3.76 (s, [~ nlz .
3H), 6.68 (dd, 1H), 6.95 (d, 11-1), 7.09 (dd, 1H), 7.35 510 7.40 (m 1H),
7.50 gbrs,lH), 7.73 (d, 1H), 8.15-(s, 1M, 8.19 (s, 1 H, 8.59 (d, 1 H),
8. 69- §—F—(TT—t—H—tt—66—ts—t—H— o -

2[5~ Br or no- 2- ( suist jel ut ed THRSbUI 218892 (m, 4H), 2.65-2.80 (m, 3H), 3.07
phenyl|ai&ho) - pyr fmjdi n: 4- yl gni ndS N- e} (8y3H)b3A2-3B0dm, 1HAhRBASH.&htn.caiH)f 3.620

2- (5- Bronoy 2- chl Bxe- pyri rni di n- | an e t
corregponding aniliine follo ng%']t[ e pr%?eg}'\t (F)?/#%G Qﬂf@@%%n(% gﬂ-ﬁﬁﬁ:gf il H
~NN RY Expi Rx Z/\gol vent) |NVR53fo. oZH)l\@fl@)ﬁé@(mﬁTH)zG@@((a, THIH]. 15 &d, 98t |
4H), 3.65 \75 8-10.27 (s, | BbB-7.36 (Rd2i)d8.13 i), 8.9 (s( ), B
7.11-7.08 m 1H)K/

(brs, 1H), 10.57 (s, 1H).

The following 7-(5-Chloro-2-(subst.phenylamine) -pyrimidin-4-ylamino)-2-ethyl-2,3-
dihydroisoindol-1-ones are prepared from 7-(2,5-Dichloro-pyrimidin-4-ylamino)-2- ethyk2,3- o (\ e
dihydro-isoindol-1-one-and the corresponding aniline following the procedure of Example@:™™ 7 % 7+

TS T o \* = = -
Expl Rx Mass(m/z) -NMR (400MHz) & (ppm)
No. .
13-1 Carindeio el | DMSO-d6: 1,194, 3H), 2.24(s, 3H), 2.47-2.51(m, 4H),- |-

et o |t 508w, | 8.15-3.21(m, 4H), 3.54(q, 2H), 3.74(s, 3H), 4.48(z,
CIMHT | 2H), 6.54(dd, 1H), 6.85(d; 1H); 7.15 (d, 1H); 7.26+ = -
7.36(m, 2H), 8.12(s, 1H), 8.34(s, 1H), 8.37-8.48(m,
1H), 10.58(s, 1H)

Example 7B: 2-[5-Chioro-2-(2-methoxy-4-morpholin-4-vi-phenviamino)-pyrimidin-4-vlaminol-N-
methyi-benzamide (atternative synthesis to Example 7A)

To a suspension of 2-[§-chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamina)-pyrimidin-4-
ylaming}-benzoic acid (5.5 g, 12.1 mmol) in 100 mL of THF are added Et:N (2.06 ml., 14.8
mmol) and isobutyl chloreformate (1.7 mL, 12.8 mmol) at -5°C. After stirring at the same
temperature for 30 min, the reaction mixture is further stirred at room temberature for 1 hour

and then H.0 is added fo the reaction mixiure. The resulting precipitate is coliected by filiration,



(" N(n-hexane: 7.38-7.34 (m 1 H), 7.47-7.46 (m | H, 7.70 (dd, I H, /.
AcCEt=1:2) 8.11 (s, 1H), 8.26 (s, 1H), 8.51-8.49 (m 1H), 8.72 8.71 (m
11-1), 11.41 (s, 11-1) WD 2004/080980 PCTI EP2004/ 002616 -52- DVBO-d6: 2.79
(d, 3H J WO2@4/08¢980 3.10-3.20 (m 8-2 mlz 513, 41i), 3.PCAKRR00-GMR616
3.70-3.80 (m 4H), 6.45-6.55 (m 515 (Mfl) 1 H), 6.63-6.69 (m 1 H),
7.05-7.10 (m 1 H), 7.28-7.34 (m 1H), 7.40-7.45 (m 1H), 7.65-7.70 (m
1H), 8.13 (s, 1 H), 8.16 (s, 1 H, 8.50-8.56 (m 1 H) 8.65-8.72 (m 1H),
11.40 (s, 1H) DVSO-d6: 2.80(d, 3H), 3.836%- 3H), 4.11(t, 2H), 8-3 0.48
6.82(ddd, 1H), 7.03(dd, 1H), 7.15(dd, 11-1), 7.44(dd, (n-Hexane: 1H),
7.73(d, 11-1), 7.93(dd, 1H), 8.13(s, 11-1), 8.33 (s,C AcCEt=4:1) 1H),
8.50(d, 1Hwas!iedA@he,D7and diledhinderkéducaq presdurd to gi%e atbinfeemedidt (4.8D FP(1096

3H), 6. 75( ddd oyl d., 84 ON,, MS| H), 7.05-7.12 (m 11-1), 7.3-7.36
am 1H), 7?‘85’]“%&)359"9'}0(“&%’8‘,"448 1H . 7.69 (dd. 1H), 8.2 (s, 1H), 8.29 (s,
1H), 8.45 NWMR (400MHz, DMSP-d63)6H18B3.28 (mH)13y0-3B0 (r, 4H) 3.93 4HBHT 85 @b i ng
2-[5-Chl or9-2- j\ t _ _

oheny | am nor s PRI 1k Ho RO AT B AL B 43 SRR e

2- (2, 5- Di chHp7@55Y95 (m, diHh-8423,dath,nio) 9.88 Bz §126 i rixfdi=deiohid), HBS0 (s,0tthespondi ng
aniline follow ng the procedure of Exanple 7A HN N NH ~ ... Expi Rx Kf

(sol vent) NWMR (400MHz), 8 (ppm) No. or Ms CDCI3: 1.27 (t, 3H), 3.10-3.15 (m
4H), 3. 47- B B8M snjutiog oflmethylemBe iR FHE (BOgE-0D8I8mElNs adbpd 8Bmg of the obfinet) |

6.08-6. 17 { M mediate (0.187 mmol) followed by 1M solution of NaHMDS in THF (560 y, 0.56 mmol)
dropwise. After the reaction mixture is stirred for 10 minutes, 5 mb of H20 Is added and

( | extraction is performed with AcOEt. The organic layer is washed with brine, dried over Na,804,% -« = © =

concentrated under reduced pressure, and purified by sflica gel column chromatogréphy S
{Hexane: AcOER=1:1 to AcOEt) to give the title compound as 2 pale yellow solid. Data are given - -
_in Exampile 7A.

By repeating the procedures described above using appropriaie starting materials and
conditions the following compounds are obtained as identified below.

clru -
LA
- TNH

l-ibll N T . L : s -

Ry ! @/D/ Lo - _ - . . _

(- ] ! ij | _ .._-“ o A :‘;-7 7? - - i
< . : o

Expl Ry Rf (solvent) | NMR {4000MHz) , 5 (ppm)

No. or MS

CDCly: 3.02-3.19 (m, 10H), 3.83-3.91 (m, 4H), 3.87 (s,
14-9 9 0.10 3H), 6.45 (dd, 1H), 6.52 (d. 1H), 7.08-7.14 (m, 1H),
\N)ké (n-hexane: | 7.29 {m, 1H), 7.31 (dd, 1H), 7.38-7.45 (m, 1H), 8.06

AcOEt=1:1) | (s, 1H), 8.14 (d, 1H), 8.39 (d, 1H), 8.97 (s, 1H).

.. |©CDCls: 1.27 (d, 6H), 3.09-3.16 (m, 4H), 3.81-3.82 (m,

14-2 a 0.36 4H), 3.89 (s, 3H), 4.26-4.37 (m, 1H), 5.93-5.98 (m,
)\ﬂ (n-hexane: | 1H), 6.48 (dd, 1H), 6.53 (d, 1H), 7.05-7.11 {m, 1H),

AcOEt=1:2) { 7.42-7.49 (m, 2H), 8.08 (s, 1H), 8.12 (d, 1H}, 8.65 (d,




(n-hexane: 1H), 6.48 (dd, 1H), 6.53 (d, 1H), 7.05-7.11 (m 1H), Cod
AcOEt=1:2) 7.42-7.53 (m 2H), 8.08 (s, 1H), 8.12 (d, 1H), 8.67 (d, 1H),
10,94 (bra, 1H). WD 2004/080980 PCT/ EP2004/002616 -53- CDCl 3: 1.26 (t, 3H,

J = 7.56HAy@ 2804R%0066, 3H), 2.57 9-2 / M5 (ESI) 2.62 (m EpR0dBis3120 (M
4H), 3.49 (dg, 2H J = mz 497, 7.56, 1.52 Hz), 3.87 ﬂ&%Hﬁ’ %, 16 (m
1 H, 6.49 CNJI \ 499 (M¢l)t (dd, 1 H, J = 8. 56, 2.52 Hz), 6. 55 (d, 1 H J
= 2.52 HZ), 7.05-7.10 (m 1H), 7.23 (s, 1H), 7.41-7.50 (m 2H), N 8.07 (s,
1 H, 808 (d, 1 H J=8.56H), 8.65-869 (m 1H), 10.93 (s, 1H) DMSO d6:
1.26 (t, 3H, J = 7.56Hz), 1.40-1.50 (m 9-3 " o/ mz 564, 2H), 1.56-1.64
(m 4H), 1.67-1.82 (m 2H), 1.88-1.97 566 (M1)' (m 2H), 2 33-2.44 (m
1H), 2522-57m—4H 2632731 der—2H—F—=—F56—3-52
Hz) . [162- [3.69°(m 2H . 3.8F (s, 3H), *%’”4’3”%@%5?#? 5.49 N (dd. 1 H |J
=8.56, 2.%2 Hz), 6.55 (d, 1|H J = 2.52 Hz) 7.05-7. 10 (m 1 H, 7.23 (
H, 743-7.50 (m 2H) 8 05{8 11 (m 8 07 (s_1 H 8 A5-8 69 (m
H) 3vfe‘{-@: 1.19 ( WSO-QGQT%B&*(MQ-Q%W%HM 479 0{4
0 0739 (m n 2 2.| B2 S 3H2671§dd( Chles, 83, (m
2H), [3. 65- A 3H) 6@“042 é@) ﬁ % % 9’(d
H .. 7. 13 1 M7 9730((8d1H)17IBﬂ'(dd81 )5 (‘%(S 11!" 40@, 188 18
(m 1 H, | 8.65-8.79(m, 2H), 11.39(s, 1H)
144 DMSO-d6: 2.70-2.75(m, 2H), 3.04-3.09(m, 2H), 3.12-
“=4B88 - | 3.18(m, 4H), 3.74-3.80(m, 4H), 3.75(s, 3H), 6.54(dd;- e
TIMER T | AH),8187(d, 1H), 7:14 (d, 1H), 7.34(d; TH), 737y
7.44(m, 1H), 8.17(s, 1H), 8.35-8.50(m, 1H), 8.44(s,
1H), 10.59(s, 1H)
Rf (Hexane | DMSO: 1.18 {t, 3H), 3.11-3.21 (4, 4H), 3.30-3.60 (m,
14-5 : 2H), 3.74-3. 85 (m, 7H), 8.50-6.58 (m, 1H), 6.71 (4,
ACOEt=1:2) | 1H), 7.17-7.26 (m, TH), 7.46 (d, 1H), 7.84 (dd, 1H),
:0.31 | 8.14 (s, 1H), 8.19 (s, 1H), 8.57-8.68 (m, 1H), 8.80-
8.87 (m, 1H), 11.36 (s, 1H).
Rf (Hexans | DMBO: 1.71-1.02 (m, 2H), 1.92-2.06 (m-2H), 3.06-
14-6 1t |344(m, 4H), 3.48-3.57 (m, 2H), 3.63-3.75 (m, 2H)
AcOEt=1:1) | 3.84-3.80 (m, 7H), .47 (dd, 1H), 5.53 (d, 1H), 7 :
T 0.051: | (ddd;, 1H), 7.25-7.20 (ti, 1H), 7.38-7.44 (m,-’iH),— 8.06 fﬁ
. ) ‘ I
\ : (s, 1H), 8.15(d, 1H), 845 (dd, 1H), 9.60'(s, 1H). - "
% | "H-NMR (400MHz, 5 ppm, CDCla): 3.04-3.10 (m, 4H),
/\ o 3.10-3.16 (m, 4H), 3.83-3.68 {m, 4H), 3.85-3.90 (m,
k/ No & 7H), 6.46 {dd, 1H), 6.53 (d, 1H), 7.20-7.25 (m, 1H),
O// | 7.33 (brs, 1H), 7.56-7.62 (m, 1H), 7.85 (dd, 1H), 8.03
(d, 1H), 8.12 (s, 1H), 8.57-8.61 (m, 1H), 9.30 (s, 1H).




(m 1H), 8.74-8.83 (m 1H). Rf CDCI3: 1.27 (t, 3H), 3.08-3.14 (m 4H), 3.52
(q,2H), 9-5 O (Hexane: 3.71-3.90 (m 7H), 6.05-6.18 (m 1H), 6.47 (dd, 1H),
AcCEt = 6.53 (dd, 1 H), 7.08 (dd, 1 H), 7.41-7.53 (m 2H), 8.08 1:2): (s, 1
H, 8.12 avozomaﬂsosvgem (d, 1 H, 10.94 (s, 1 H. N 0.30PQIP2BL/AR6K 080980
PCT/EP2004/002616 -54 Rf DVMSO. 1.11 (t, 3H), 1.60-1.69 (m 1H), 1.88-1.96
(m 9-6 0 (AcOEtMe 2H), 2.19 (s, 3H), 2.55-2.68 (m 2H), 3.30-3.45 (m O
4:1) 2H), 3.75 (s, 3H), 4.33-4.43 (m 1 H), 6.54 (dd, | H), 0.050 6.65 (d,
1H), 7.07 (dd, 1H), 7.30 (dd, IH), 7.43 %% 1H, 7.71 (dd, 1H), 8.11 is,
1H), 8.20 (s, IH, 8.54 (br.d, 1H), 8.75 (dd, 11-1), 11.49 (s, 1H. N
CDC13: 1.34 (t, 3H), 1.62-1.68 (m 2H), 1.93-2.18 (m 9-7 ON 0.44 _ SH),

2. 37- 2. 40 THarfollddifg 2-23-(ZMIB® B(Subéirpheﬁﬂ&mm@)—;ﬁ(ﬂnﬁﬁirﬂ@-ylamm -Q\@hﬁ@ﬁl-ﬁ-lﬁy(rmdlrﬂw

)3 34 (br, ﬁgg%ﬁ?&%% a&él%eékp;u gﬁm%ﬁgi‘&qrﬁo@m?ﬁg%rﬁ%f@ "g)‘?@bm%thwﬂl .76 (d,

8. 13 8 17 yerplidin-fy|-bergamitie (edd thieHhorregponding a6iling bliqwing-he peded e D%Exam)le 2:11. 59-
11.75 (br, 1H) The follow ng 2-[5-Chl oro-2-(substituted

phenyl am no).- pyri m di n-4-yl am no] - 6, N-di net hyl - benzam de are-prepared from
2-(2,5-Dichl oro-pyrimdin-4-yl am no) - 6, ﬁ\j':EthIpyl -benzami de and the
correspondi ng aniline follow ng the proced rNeny Exanpl e 7A ci

O BN l?IH

NO- R - - . e — e o~ .- "'_:i_;““‘—"-:-"-’" —
81| | N | DMSO-d6: 1.94-1.88(m, 4H), 2.23(s, 3H), 2.43- - . |

| | 551 2.48(m, 4H), 2.78(d, 3H), 3.11-3.17(m, 4H), 3.22- .

IM+1T | 3.20(m, 4H), 3.76(s, 3H), 6.46(dd, 1H), 6.48-6.53(m,

N 1H), 7.99(s, 1H) 824(d 1H) 860(d 1H) 10 88(3
. o s T

IM+1] | 3H), 3.22-3.28(m, 4H), 3.75(s, 3H), 4.25-4.37(m, 1H),
| 6.49-8.55(m, 2H), 6.62(d, 1H), 6.80(d, 1H), 7.53(d,

o]
@ 1H), 7.90(s, 1H), 8.00(s, 1H), 8.24(d, 1H), 8.58-
AN 8.63(m, 1H), 10.88(s, 1H)

E"’j cf e o | 1H), 6.63(d,1H), 6.79(d, 1H), 7.44(d, 1H), 7.89(s, | -

Expl o R ) Mass(mfzyel 0 0 NMR (400MHz)5(ppm) CTTEE T

C 152 — DMSO-d6: 1661 TO(m 2H) 1502, OO(m aH), 212
0
Q ~ 566 | 2.20(m, 2H), 2.18(5, 3H), 2.60-2.65(m, 2H), 2.78(d,



HNNH Rz H Expl Rx ldentification No. WD 2004/080980 PCT/ EP2004/ 002616
-55 NMR (400MHZ, DMBO-d6, S): 1.58-1.68(m 21-1), 1.87-1.96(m 10-1 0-1
2H), 2.13-2.22(m 2H), 2.18(s, 3H), 2.18(s, 3H), 2.29(s, 3H), 2.57- 2.65(m
2H), 2. 76(Wp28H)080B075(s, 3H), 4.29-4.37(m 1H), 6.45(ddpcO/Ebbod/ 062684 (d,
1H), 6.98(d, 1H), 7.18(dd, 1H), 7.47(d, 1H), 7.89(d, ~)N 1H), 8.02(s, 1H),
8.07 (s, 1H), 8.37-8.43(m 1H), 8.49(s, 1H). Rf: 0.39 (MeOH. CH2Cl 2=1: 4).
NVR (400MHz, DVBO-d6, 5): 1.35-1.42 (m 2H), 1.45-1.60 (m 10-2.1 \ c 6H),
1.75-1.85 (m 2H), 2.29 (s, 3H), 2.30-2845 (m 1 H), 2.43-2.50 (m 4H),
2.57-2.66 (m 2H), 2.76 (d, 3H J = 5.0Hz), 3.65-3.74 (mN 2H), 3.76 (s,
3H), 6.40 (dd. 1H J = 9.0, 2 o Hz) 6.59 (d,_ 1H, J = 2.0 Hz), 6.98 (d, 1
H J 3T6:8[H), 720 (dd, 1 7. BDMB0I6E 4-1.99(1W, 413), 2.d8(d1BH), 3.08- 9. 0

Hz), 7.91-7.94 17. 93 (s, ' U7
(s? 1ty . M5 (ES z5\6‘4 56(S Nﬁg 1381 M&Q@Té%ﬁ?g’ﬁﬁﬁ* 3%’{?1
31-1),| 3.07- 3 1 3. 73- [U*!J 3. rB7ws, mﬂ)ﬁwdamﬁ,eaﬂﬁ 536MATH)deL85(EH) |
6.63(d, 1141), 7.00 d 1 7.21(dd

7.9625, 1H), ,( " aN 8.3758 45%%7?21 4}9{24@%& 79%593%'5] %?é]r?}?
483 [WH1] + The o‘l_jowl ng 2-[|5- Chl or o- P8-2&dbHT) é@@dm) 10.88(s,

phenyliam no) - pyr d 4-yl @m no] - 5-f | uor o- N- net hyl -

The following 2-[5-Chioro-2-(4-fluoro-2-methoxy-phenylamino)-pyrimidin-4- ylaminoj-5-subst.-
N-methyl-benzamide are prepared from the correspondmg aniline following the procedure of

ExampleZ ) -
B ( -.i)
!
|
Bl | Ry | Mess(miz) mi NMR (400MHz) & (ppm)
161 T ) DMS@ 46: 2.78(d, 3H), 3.11-8.15(m, 4H), 3.74-
| E”j 1. 487 | 3.81(m, 4H), 3581(s, 3H), 6.76(ddd, 1H), 6.85-7.05(m,
N IM+1* | 2H), 7.21(d, 1H), 7.72(dd, TH), 8.08(s, 1H), 8.08(s, f o
1H), 8.33(d, 1H), B.63-8.73(m, TH), 11.17(s, 1H) 1
16-2 | DWSO-d6: 2.24(s, 8H), 2.45-2.52(m, 4H),2.79(d, 3H),
N 500 | 3.13-3.18(m, 4H), 3.81(s, 3H), 6.75(ddd, 1H), 6.94-
1 IMET] | 7.02(m, 2H), 7.20(d, 1H), 7.73(dd, 1H), 8.03-8.11(m,
2H), 8.30(d, 1H), 8.60-8.70(m, 1H), 11.14(s, 1H)
|
(763 DMSQ-d6: 2.75(d, 3H), 3.80-3.81(m, 6H), 6.75(ddd,
(l) | 432 | 1H), 6.90-7.02(m, 2H), 7.27(d, 1H), 7.67(dd, TH),
l IM+]" | 8:10(s, 1H), 8.16(s, TH), 8.39(d, 1H), 8.70-8.78(m,
1H), 11.20(s, 1H)




benzam de are prepared from
2-(2,5-Di chl oro-pyrimdin-4-yl am no) - 5-f | uor o- N- et hyl - benzani de and t he
correspondi ng aniline follow ng the procedure of Exanple 7Aci HN NNH Hrr
/1 Rx ExpWOPRBO4OEBR i fication No. WO 2004/ 080980 PCT/ ERXJURF200VGR616 56 NVR
(400MHz, DVsO-d6, 8): 2.79(d, 3H), 3.10-3.15(m 4H), 11-1 3.74-3.78(m
7H), 6.50(dd, 1H), 6.66,(d, 1H), 7.13-7.20 (m 1H), 7.41(d, 1H), 7.57(dd,
1H), 8.09(s, 1H), 8.14(s, 1H), 8.55./N 86 5(m 1H), 8.75-8.82(m 1H),
11.39(s, 1H). C M (ES 1): niz487, 489 %\/Hrl). 0 o NW\R (400MHz, DWVSO d6,
5): 1.68-1.33 (m 8H), 1.93-1.73 11-2 (m 2H), 2.35-2.60 (m 1H), 2.62-2.74
(m 2H), 2.67 (t. 2H). 2.74 (d. 3H). 3.25-3.38 (m _4H). 3.76 (s, 3H),
3.83-3{71 (m 2H), 6.48 (dd{IH),_6.49 (dd,_1H), 6.63 (d,_1 H),.I-1 5
(dd, _1H), 1 J 7.36 (d, 1H), {7.57 (dd,) 1H), 8.09(s, 1 H), 8.12(5 1 H), 8.6
8.55 (m 1H), 8.78(d, 1H), 11.39 (s, 9H Ms (ESI): mz 568, 570 (M+1) 11-3
DVBO- db1g4807d, ™ 3H) 37 79(S, | 3HJ, 6. 64shs: 1(3%.&(«%%%\1.78%5@1(,-2 (&ho-
1H), 7{42-7.49(d, 1H), 7.57( id,ll—g,S.EO(s, 1|_I|-)I’ .1 N'5.62-8.69(m |H),
8.75-882(ny 1H), (s, I|H, 136843(g240¢my1 )Whﬁz@@%%ﬁa@ﬁf’-ﬁ O(m, 2H),
M+1]" | 2.78(d, 3H), 3.70-3.80(m, 2H), 3.81(s, 3H), 6.75(ddd,
CJ 1H), 6.95-7.02(m, 2H), 7.20(d, 1H), 7.72(dd, 1H),
8.05-8.08(m, 2H}, 8.28(d, 1H), 8.63-B.69(m, 1H),

11.12(s, 1H)

OT
1

Example 168

CDCls: 3.01-3.10 (m, 4H), 3.63-3.88 (m, 4H), 3.88 (s, 3H), 6.59 (ddd, 1H), 6.66 (dd, 1H), 7.20- - i
7.26 (m, 1H), 7.36 (s, 1H), 7.57-7.63 (m, 1H), 7.84 (dd, 1H), 8.09-8.14 (m, 1H), 8.14 (s, 1H),

8.53 (d, 1H), 2.30 (s, 1H).

Exampie 16C

o Xy Prmad I g L, Tres YL L. faisem 2L TRoR
& | /)\ -
F>]\/H o HM N NH
i
F ~s !
/t ~
o

F
CDCly: 3.56-3.65 (m, 2H), 3.88 (s, 3H), 5.11-5.19 (m, 1H), 6.50-6.56 (m, 1H), 6.61-6.86 (m, 1H),
7.25-7.29 (m, 1H), 7.38 (brs, 1H), 7.56-7.62 (m, 1H), 7.97 (dd, 1H), 8.02-8.10 (m, 1H), 8.15 (s,
1H), 8.41 (dd, 1H), 8.81 (s, 1H).

The foliowing 2-(5-Chloro-2-(subst.phenylamino)-pyrimidin-4-ylamino)-5-fluoro-N-methyk-
benzamide are prepared from 2-(2,5-Dichloro-pyrimidin-4-ylamino}-5-fluoro-N-methyi-
benzamideand the corresponding aniline following the procedure of Example 2:



11-4 0 v u DVMBO-d6: 2.06(5, 3H, 2.79(d, 3, H,
62(m 4H), 3.77(s, 3H), 6.52(

7.15-7.23(m 1H), 7.43(d,
8. 56- 8. 65(W 2804kd8eoss. 75-8.81(m 1 H), CND 11.

2H),

3. 55-3.

12-1 Preparation of
7-f5-Chl or o- 2- (2- et hoxv- 4- nor phol i n- 4- vl - phenyl am no) - Dvri m di n- 4-

vl am

nol - 2- m et hyl

_IH,

2004/ 080980 PCTI EP2004/ 002616 -57
hyl - 7-ni r f o- 2, 3-di hydr oi soi ndol e-|1 -one. At room tenperature, a solution
br ononet hyl - 6- ni trobenzoate (1.26 g, 4.63 nmol) 'in THE (13 nl)

met hyl am e in THE (14 mL), stirred for 5 h,

N- Met
of ne

thyl 2-
is treated with 2M sol n.
diluted with Et OAc (100 i),

(15 nm.) and brine (15 nl),

chromat ography (30 g of silica gel

N- Met
4. 44

of N-

Et OAc (8.4 nl)
5 h,

reflu

hyl - 7-nirto- 2, 3- di hydroi soi nd
Yel | ow solid. Rf(CH2C 2/ Et QAc 1: M0
63 -7.69 (m 2 H), 7.8 -1
- 2, 3-di hydr oi soi ndol e-

(s), 7.
7- Am no- N- et hyl

Met hyl

x for

| ayers are separ ated;-the.

m),

evaporated to

2.81
VHz,
= 8.0

of

washed wi

dried (MySO™), || vaporated. A flash
i . e 1:1) gives
i soi | -one (0L.561 g, 2.92 nmmol) in 63%

1H NVB (400 MHz, CDCI3) 3.21 (s),

is treated with SnG 2.
and treated with 30

dd,
7,58(dd, IN)

3.
1 H, 6.69(d, 1H),
. N
1.3

-2, 3-di hvdro-i soi ndol - 1-one Synthetic procedure for
7-(2.5-Di chl oro-pyri mdin-4-yl am no) - 2- é&t hyl

A aqueous sol ution of NaHCO3
and| e

(m | H.

of i BN NaOH at OC. After the both

aqueous | aye® is extracted with EtOAc. (2_ x 8

10-3.14m 2H) 3.15- 3.19(m

8.1 O(s, 1 H, 8 14(s, 1 H),
(s, 1H). peripbiladonad [ Ml 1+

-2, 3-di hydro-i soindol -1- one WD

ne. At roomtenperature, a solution
-7 (( nirto-2,3-di hydroi soi ngol e-1-one (561.0 ng, 2.92 nmol) in
0 (2.68 g), stirred at 80 C under

t he conbined extracts are washed with brine (5 nmL), dried (MyS04), a(1d\

gi ve 7- Am no- N- net hyl -

2, 3-di hydroi soindol e-1-one (455.9 q,

@

b [ i n 96% R¥el | ow sgl Mess(miz) (CH2CI 2/ Et OMMR {400Mbiz5 8 (ppibky- NVR (400
:%!73 3.12 (s), 4.28 (s), 5.20 |(br. s), 6.56 (d, J = 8.0), 6.68 (d,
). 7.P1 (dd. J = 8.0, 8.0):
18-1 DMSO-d6: 2.06 (s, 3H), 2.78 {d, 3H), 3.05-3.18 (m,
' @”ﬂ ~ 595 8H), 3.53-3.64 (m, 4H), 3.68-3.77 (m, 4H), 3.77 (s,
IM+1]* | 3H), 6.5% (dd, 1H), 6.69 (d, 1H), 6.88 (br.d, 1H), 7.20

(d, 1H), 7.43 (d, 1H), 7.99-8.03 (m, 2H), 8.34 (br.d,
1H) 8.63-8.71 (m, TH), 11.15 (s, 1H)

s alle B N

~The following  2-[5-chloro-2- {subst. phen ,rlarmno)-pynmidln-4~ylam1no]~i\!-lsopropyi benzene- Lo
:(‘ e

suifonamides
benzenesulfonamide and the carresponding aniline following the procedure of Example 74 -

are prepared

from - 2—(5-ch:lom-2-c_:_bloro-pyn[r_l|din%-y!ammiqo)fhl-tsoprqulz :

Cl \N

NH
// éx
\]/ //

ExpiNe.

Rf (solvent)
. OrmMs

NMR (400MHz), 8 (ppm)

ge=. R N B R A e ¢ ~war

ih



7- (4Am no- 2, 5-di chl oropyri m di n-4-yl)am no- N-net hyl - 2, 3-di hydr oi soi ndol e-1 on
e. At 0C, a solution of 7-Am no-N-nethyl -2, 3-di hydroi soi ndol e-1 -one
-(232.6. ng, 1.43 mol) in DVF (2.0 L) is treated with 60% NaH (89.8 ng),
stirred at WRatWAi¥80enperature for 1.5 h, treated w t h aPCEEPUOULORGDH
2,4,5-trichlropydm dine (0.557 g) in DVWF (3.5 nL), stirred for I h, and
warnmed to - roomtenperature. After furthernore-stirring for 13 h, the

m xture is treated with sat aqueous NH4 (6 mL), and the resulting brown
precipitates are collected by a filtratioh, followed by washing with HO
hexane, and CH3CN to give 7-(4-Am no-2,5-dichloropyrimdin-4-yl)am no-N

met hyl - 2, 3-di hydroi soindole-1-one (130,2 g, 0.416 mm|) in 26% Brown solid.
Rp (CH2C 2/ EtjOAc 1:1) 0.50. |1 H NVR ((4DdStnds; 0.84i0) &) 1354 84(s) 1H%24832- (s),

R T e

11.05 (br. s).| WO
002Me {ryF sndy 2H XY MOM MONFEMeRS: 5 38(mneH), Rd2647 (my 1He8i4s, 3H), 6.05(dd,

2,4,5-1ichl or‘rﬁWM Cl NaMig g h koW ¢
7-15- Chl or o- 2-( subgt_zt ut ed pherlﬁ%‘rh %Oﬂnﬁgﬁﬂﬁ;ﬁ)@ﬁagioﬁlﬁ)iﬁ@; 1@{:1({):1‘?15;? "

CHE
1

di hydr p-i soi ndol -1 -ong-are prnepared fr
7-(2, 5; Di ch- oro- pynnn¥idi n- 4- yl ani no) - 2-3&7@8 hvl(mZal-g%wlefsB qH)S@BﬂJ@OiH 1- ong
and t he_corresg nnndl ng-.ani Line follow nrocedure of
5- Chl of o- 2- (24 met hokv- 4_or oftol i n- 4- vi WNWQQH 85).- oAl ﬁ]ﬁlﬁ:ﬁgﬂ%ﬂhh - -
iilet hvl +8.23- dl h ’soi ndgl - 1g.gme = DpdNadim, W), 2.70-2.78(m, 2H), 3.08-3.13(m, 1H),
(n-hexane: | 3.27-3.54 (m, 5H), 3.85(s, 3H), 4.33(d, 1H), 6.05(d,
(f R N | ACOE=1:1-| 1H), 6.13(s: 1H), 7.13(bs, 1H), 7.18-7.22(m, 1H),
(—z _ 7.52-7.56(m, 1H), 7.83-7.86{m, 1H), 7.95-7.98(m,
RN 1H), 8.09(s, 1H), 8.47-8.49(m, 1H), 8.89(s, 1H)
P CDClz: 0.93 (d, 6H), 1.05-1.09(m, 1H), 1.48-1.99(m,
19-3 _ ° 0.30 6H), 2.16(s,3H), 2.61-2.67(m, 1H), 2.80-2.83(m, 1H),
dj (n-hexane: | 3.75(s, 3H), 3.80-3.89(m, 2H), 6.44-6.47(m, 1H),
o ACOEt=1:1) | 6.62-6.63(m, 1H), 7.18-7.22(m, 1H), 7.42-7.48(m,
1H) 7.80-7.89(m, 2H), 8.17(s, 1H) 8.23(s, 1H) 842-
8.44(m, 1H), 8.89(s, 1H)

DNVSO-d6 - 0.04(d, 6, 145 57(m 2H), 1.80-
0.69 | 1.88(m, 2H), 2.14(s, 3H), 2.25-2.35(m, 4H), 2.45-

S - (MeOH: | 2.55(m, 4H), 2.62-2.70(m, 2H), 3.28-3.37(m, 1H),

L' @ , CH,Cl=1:3) | 3.68-3.74(m, 2H), 3.75(s, 3H), 6.44(dd, 1H, J=8.82,

19-4

2.0Hz), 6.61(d, 1H, J=2.0Hz), 7.21(dd, 1H), 7.37(d,
1H), 7.45(dd, 1H), 7.81(dd, 1H, /=1.82, 1.52Hz), 7.84-
j 7.92(m, 1H), 8.12-B.20(m, 1H), 8.16(s, 1H), 8.43 -
8.51(m, 1H), 8.31(s, 1H)

CDCl;: 0.93(d, 6H), 2.23(s, 3H), 2.45-2.48(m, 4H),
19-5 o~ 0.35 3.12-3.15(m,4H), 3.75(s, 3H), 6.42-6.45(m, 1H), 6.63
(n-hexane: | (s, 1H), 7.19-7.23(m, 1H), 7.38-7.47(m, 2H), 7.80-

j AcOEt=1:1) | 7.89(m, 2H), 8.16(s, 1H), 8.46-8.48(m, 1H), 9.34(s,

T LTy T 1H) L LTI T T A TITIR T TG AT L

—= =

A




SN
3.75 (s,

0<0 'H 1NWR (400MHz, DWVSO-d6, 3): 07 ,
3H), 3.34-3.78 (m 4H), 4.46 (s, 2H) 5

Hz), 6.67 (d, 1H Y= 2.5 Hz), 7.15 (d, 1H, J 7. Hz), 7.25-7.34 (m 1H) 7.36
(d, 1 H Jve26bafesids), 8.13 (s, | H, 8.36 (s, | H, 8.37p8raP2dooods1d)

10.57 (s, 1 H. M5 (ESI) mz 481.483 (M:l)* The

fol |l ow ng7- (5-Chl oro-2-(subst. phenyl am no) - pyri m di n-4-yl am no) - 2- net hyl -

- di hydro- isoindol-I-ones are prepared from

7-(2,5-Di chl oro-pyrimdin-4-ylam no)- 268et hyl -2, 3-di hydro- isoindol-1-one
and the corresponding aniline follow ng the procedure of Exanple 2: C1 O HN

s, 3H, 3.1M 17 (m 4H),

3. 07 (
2H), 6.54 (dd, 1H J = 8.6, 25
6 Hz)
!

NH -\ /[ I

WO 2004/ 080980 PCT/ EP2004/ 002616 59 Epr

(400MZ)1 B (1
3H), o~119§6494
1H), 6.66(d,
H, 835-8. 45
1.83-1.86(m
3.61- | [ MF1]*

pTTy

1H),
(m
2H),

3. 15-

75

2. 83-

3.70(m 2H),

12=2—0

(m 4
d, 1
10. 57
49
17

Pﬂﬁ-he?;:a;egf
(&aOEt-J-’rB)

2.90('m
3( s, 3H),

Rxl\/tass(niz) N
. by A 1]
@(EH §6|3)66~’8t35(s

1134 37. @h@@sﬂ%g 11—4’1) 7457(% ﬁ@ %e% 1%

meé?é(vg( saloh @ HysBeso o)

7. %%64311 d2 Ilb*)

H, 6{6Hgk 1
8. 35- 8. 45(m

M,
1H,

/. 14
.0

~

(o, T

M), 0.682°-
(n-hexane:
AcOEt=1:1)

HMS0M6 : 0dd3kd, 681, 1K8%R1.64(M, 2H], B98-S, 1
1,93(m, 2H), 2.10-2.24(m, 5H), 2.60-2.67(m, 2H),
3.74(s, 3H), 4.33-4.37(m, 1H), 6.47-6.50(m, 1H),
6.63(d, 1H), 7.18-7.22(m, 1H), 7.41-7.45(m, 2H),
7.79-7.87(m, 2H), 8.16(s, 1H), 8.21(s, 1H), 8.41 -
8.43(m, 1H), 9.29(s, 1H)

19-8

0.25
(n-hexane:

| AcOEt=1:1)

DMSO-d6 : 0.93(d, 6HY, 3.00-3:12(m, 4H), 3.74-
3.76(m, 7H), 6.43-6.46(m, 1H), 6.84(s, 1H), 7.1~

1H), 8.17(s, 1H), 8.46-8,48(m, 1H), 9.31(s; 1H)

12-9

0.56

BH), 3.13-3.50(m; 6H),"3.74(s; 3H), 6.10(d, 1H),
8.22(s, 1H), 7.16-7.20(m, 1H), 7.25-7.27(m, 1H),
y | 7.40(bs, 1H), 7.79-7.81(m, TH), 7.86-7.88(m, 1H),
8.12(s, 1H), 8.15(, 1H), 3.51(3. ‘IH), 9.34(5, 1H)

19-10

0.45
{MeOH:
CH,Clz=1:4)

f:.Dc:l3 099(d 12H),_ 27(3 ZH) 231(s 6H) 296(3,
B.12(m, 1M), 6.19(d, 1H), 7.11(s, 1H), 7.19-7.23(m,
1H), 7.51-7.57(m, 1H), 7.76-7.79(m, 18), 7.95(d, 1H),
8.09(s, 1H), 8.46-8.49(m, 1H), 8.88(s, 1H)

18-11

0.30
(n-hexane:
AcOEt=1:1}

| 1H), 930 (s, 1H)

DMSO-d6 : 0.83(d, 6H), 2.96-2.99(m, 4H), 3.74-

3.76(m, 7H), 6.67-6.72(m, 1H), 7.21-7.25(m, 1H),
7.31-7.34(, 1H), 7.44-7.48(m, 1H), 7.80-7.83(m,
1H), 7.88(d, 1H), 8.21(s, 1H), 8.42(d, 1H), 8.58(s,

2H), 3.39-3.48(m, 1H), 3.83(s, 3H), 4.30(d, 1H), 6.09-(__.,-

7.23(m, 1H); 7.41-7:48(m, 2F); 7.80(d; 1H), 7820, |

DMSO-d6 ; 0.93(d, 6H), 1.89-1.90(m, 1H), 2.30(bs, | {=+.d




91 OR 10.57(s,1 H) 12-4 DVSO-d6; 1.48-1.59(m 2H),1.83-1.88(m 2H), -~ 577-
2 14(s 3H), 2.25-2. 39(m 4H), 2.42-2.60(m 5H), 2.66- . [M1]*- 2.73(m

3.07(s 3 73-3.77(m 2H), 3.74(s, rr~ 3H), 4. 46 52( dd,
1H) 6. 64( a"gﬁ%"“s"?s 94 (d, J 1H), 7.2577.34(m,2H). 2%@?”31?5&4/0036@4@
1H), 8.35- 6.45(m 1H), 10.57(s, 1H) 12-5 DVBO-dS: 1. 35 1.65(m 8H),
1.73-1.85(m 2H), 2.40- 562 2.59(m 7H), 3.08(s, 3H), 3.52-3.61 (m2H),
3.73(s, [M1]* 3H), 4.47(s, 2H), 6.72(dg IN), 6.94(d, 1H), 7.17(d, 1H),
7.34-7.39(m 2H), 8. 21(s, 1H), 8 37(s, 1), 8.45- 8.53(m 1H), 10.64(s, 1H)
WO 2004/ 080980 PCT/ EP2004/ 002616 - 60- DVEO-d6: 2.19-2.42 (m ),
26529Q(m QI—D 3. 07 12-6 | ’II\/R( 3-11-3.30 (m. 1 ]

(m 2+, &182] mz U (m 1H, 3.75 (@WS%F'S‘ 0.84(¢5H, h%séﬁﬁfnﬁﬂj") h%? (s

23?32? : 2 H;18 g gg L)l) g 66.42, blli)onrﬁ 1H), bdad, B, 365236491'1133}41,6}75

0. S, , I OWI n

7- (5-Ghl or o- 21 (subs . ﬁenyl am ﬁ@'ﬁoﬁgyr%#)% %}&%ng’)mﬁ('ﬂygﬁbggo g
di hydrioi soi ndol - n s are prIcpitied 41 qBo(m, 1H), 8.08-8.39(m, 3H), 9.24(s, 1H)

7-(2,5-Dichlo o-py di n-4-ylam no)-2- ethyl-2,3
di hydrjo-i soi n¢lol - 1-ong=and t he corresponding aniline follow ng the procedufe

of Exdnpie? OHN1 N3
19-13 050 | CDCly 1.01(d, BH), 1.94-1.96(m, 1H), 2.01(s, 3H),

~ (MeOH: | 2.29-2.37(m, 1H), 3.19-3.58(n, 5H), 3.86(s, 3H),
CH,Clo=1:4) | 4.42(d, 1H), 4.59-4.63(m, 1H), 5.70(d, 1H), 6.05-
6.08(m, 1H), 6.15-6.16(m, 1H), 7.17-7.24(m, 2H),
7.58-7.57(m, 1H), 7.90(d, 1H), 7.81-7.98(m, 1H),
- 8.09(s, 1H), 8.47(d, 1H), 8.91(s, 1H)

19-14 | ___ ©0.53 CDCly: 1.00(d, 6H), 2.04(s, 3H), 2.05-2.25(m, 2H),
(MeOH: | 2.96(s, 3H), 3.19-3.54(m, 5H), 3.86(s, 3H), 4.57-
CH,Cl=1:4) 4.63(m, 1H), 5.39-5.46(m, 1H), 6.07-6.09(m, 'iH)
8.16(d, 1H), 7.18-7.28(m, 2H), 7.53-7. 57(m, 1H), . |
7.80-7.98(m, 2H), 8.08(s, 1H), 8.47(d, 1H), 8.94(d, |
" | AS | T B
19-15 DMSO-d6 : 0.93(d, BH), 1.48-1.56(m, 2H), 1.65-
0.56 | 1.75(m, 4H), 1.90-1.93(m, 2H), 2.05-2.15(m, 1H);, -
- (MeOH: | 2.45-2.55(m, 5H), 2.60-2.75(m, 2H); 3.61(d-2H), -

_ " CH.Cl=1:4) | 3.74(s~1H), 6.42-6.51(m, 1H), 6.64(d, 1H), 7.18- . = |
L Q - 7.22(m, 1H), 7.37(d, 1H), 7.43-7.47(m, 1H), 7:80(d; =08,
@ 1H), 7.81-7.89(m, 1H), 8.16(d, 1H), 8.48-8.48(m, 1H), '

8.31(s, 1H)
19-16 \ DMSO-d6 : 0.82(d, 6H), 1.65-1.75(m, 4H), 1.88-
o~ 0.56 | 2.00(m, 4H), 2.39-2.43(m, 2H), 2.60-2.65(m, 2H),
(MeOH: | 3.03-3.07(m, 1H), 3.03-3.40(m, 2H), 3.70(s, 3H),
@\ CH,Cl=1:4) | 3.77-3.78(m, 1H), 6.08(d, 1H), 6.23(s, 1H), 7.13-
D 7.47(m, 1H), 7.23-7.25(m, 1H), 7.30-7.42(m, 1H),

7.78(d, 1H), 7.86(d, 1H), 8.10(s, 1H), 8.13(s, 1H),
8.40-8.50(mn, 1H), 9.31(s, 1H)




Expl Rx Mass(mz) NWVR (400MHz) 8 (ppm) No. 13-1 .DWSO-d6: 1.19(t,

3H), 2. 24(s, 3H), 2.47-2.51(m 4H), - 508,:.. 3.15-3.21(m 4H),.3.54(4, 2H),
3.74(s, 3H), 4.48(s, [M1]* :- 2H), 6.54(dd, IH), 6.65(d, 1H) 7.15 (d,IH):
7.26 N 7. 3@ o004B8hos0 8. 12(s, |H), 8.34(s, 1H), 8.37-8.48(prT/EL200d)0026D

10.58(s, IH Exanple 7B:

2-f5-Chl or o- 2- (2- et hoxv- 4- nor ohol i n-4- vl - Dhenvl am no) - ovri m di n- 4-vl am nol -
N met hyl - benzam de (alternative synthesis to Exanple 7A) To a suspensi on of
2- [ 5-chl oro- 2- ( 2- met hoxy- 4- nor phol i n- 4=-¥@ ~ phenyl am no) - pyri m di n- 4- ‘
yl am no) - benzoic acid (5.5 g, 12.1 mmol) in 100 nL of THE are. added Et3N

(2.06 nm., 14.8 nmmol) .and isobutyl

chloroformate (1.7 nL, 12.8 mmol) at

-5C.

S
he

A\

ed

|_\

After [SYgRFITg at yne sane en@g(gaturwg@.rdssgggtdw67 nqzzy:-pg;%m apy M gg-ure 1
further stirn erature flor hour I S addedtot
reactfon mi xt | Waesase i | o ?8&@1@”)5 B2 @‘ﬂf‘b&%fﬁ??%@ 96, W
2004/ 3809t80 R ﬁ&ctOE@?HZ[)\éo hHﬁ%% ﬁuﬂ)cﬁgmgu(rﬁlem)reduc
pressyre to d i ate ow
solid| NVR (Z | 5): 3.1d %‘952268%(51 %Mﬁq@%"@@%&sﬁdﬁb g
(s, 34), 6. 53 9.08, 2. H487.28m{ AHf, 0,427 46(m) 2H), Z.8D(HZ)H),
7.49-7.54 (m| 1 H L ZJ67 (d]| 1 H J 3 ) 89, ( 795
(m 1|H. 823 (d, 1T H J =]|9.08 HZ)ngggg?ésf 1%38$2§5=é1é'ﬁ)z§451§
H. To a IMgolution of rretkyl am ne wﬂHII—!EB’((&G‘(H)I 0.56 mml ) is added 82
of the—obt fred Aterredi-at In +87Ft Q f
NaHvoE o 0.56 ol 2% dr oW BHASgdo eI BE ™ OB 3 p Ry 4
stirred for 10 fes, 5 m (arfhekm@ i sﬂ &[ldmeﬁ-l)aﬁ@7~263&{maﬁﬂ)i, o 7+3e4 ey Ald) mad( ‘
with AcOEt. The ani c | ayer s hegdy I i Ch
concentrated |undeg_ reduced Frpéc??lfrﬂgﬁ da"‘&%gnf)mg%adﬂé 3?2[?1 mée? hﬁﬁl unm_ .. oo
chr ot ogr apk : AcQEt=1:1 td W@t?”)ﬁ 65@(d4éHi Be3(d. 1 Hd 7o hpaain g
pal e yel |l ow s a-are gi'ven 1H),-7.38-7.47(m; 2H), 7.80-7.82(m; 1H), 7.89(d, 1H), -
8.16(s, 1H), 8.47-8.49(m, 1H), 9.31(s, 1H)
CDCI3: 1.45-1.62 (m, 2H), 1.72-1.78 (m, 1H), 1.82-
19-19 0.44 1.90 (m, 1H), 2.40-2.46 (m, 1H), 2.61-2.75 (m, 2H),
1 (CH2CI2:M | 3.75-3.70 (m, 2H),3.76 (s, 3H), 6.45 (dd; 1H), 6.62 (d, |
|- €OH=9:1) | 1H), 6.85 (s, 1H), 7.19-7.23 (m, 1H), 7.36-7.48 (m, - | =
3H),-7.80-7.82 (m, 1H)- 7.85-7.93 (br, 1H), 8:16 (5,
2H); 8:43-8.52 (m; 1H), 8:31 (s, 1H) =~
DMSO-d6 : 0.94 (d; BH), 1.73-1-82 (m, 1H),-2.23-2.33= - =
19-20 (| _Ms:547 | (m, 4H), 2.34-2.41 (m, 1H), 2.54-2.62 (m, 1H), 2.62-
2.69 (m, 1H), 2.77-2.82 (. 1HJ; 3.25-3.35 (m, 1H),
3.74 (s, 3H), 4.85-4.92 (m, 1H), 6.4 (dd, 1H), 6.57 (d, "
1H), 7.16-7.24 (m, 1H), 7.38-7.51 (m, 1H), 7.81 (d,
1H), 7.82-7.84 (m, 1H), 8.16 (s, 1H), 8.22 {brs, 1H),
8.38-8.48 (m, 1H), 9.3 {brs, 1H)
19-21 DMSO0-d6 : 0.92 (d, 6H), 1.61-1.71 {m, 2H), 1.86-1.96
Ms:579 | (m,2H), 2.12-2.22 (m, 5H), 2.57-2.64 (m, 2H), 3.2-3.4

1 8.62 (s71H), 9:28 (8, THY ™

(m, 1K), 8.77 (s, 3H), 4.27-4.35(m, 1H), 6.86 (dd, 1H),
7.18-7.27 (m, 1H), 7.39-7.46 (m, 1H), 7.81 (dd, 1H),
7.84-7.92 (m, 1H), 8.21 (s, 1H) 8.36-8.42 (m 1H)




in Exanpl e 7A. By repeating the procedures described above using appropriate
starting materials and conditions the foll ow ng conpounds are obtai ned as
identified below. /JINN ~_ ~ Cod Expl Ry Rf (solvent) NWVR (400MHz), S (ppm
No. or M5 (F@2604/0309%9-3 19 (m 10H), 3.83-3.91 (m 4H), 3PEVEP2004/002%1d 0. 10
3H), 6.45 (dd, 1H), 6.52 (d. 1H), 7.09-7.14 (m 1H), N (n-hexane: 7.29 (m
1H), 7.31 (dd, 1H), 7.38-7.45 (m 1H) 8 06 AoCEt=1:1) (s, 1H), 8.14 (d,
1H), 8.39 (d, 1H), 8.97 (s, 1H). .;1,27 (d, 6H) 3.09-3.16 (m 4H),
3.81.-3.92 (m 14-2 0 0.36 4H), 3.89 (s ?3 4.26-4.37 (m 1H), 5.93-5.98
(m (n-hexane: 1H), 6.48 (dd, .1H), 6.53 (d 1H), 7.05-7. 11 (m 1H,
AcOEt=1:2) 7.42-7.49 (m _2H). 8.08 (s, 1 H, 812 (d.__1 H ., 865 (d, WO
2004/ 0809822PCT/ EP2Q04/ 002614 - 62- 1H)DM30-d88 0(8r{s HH)1094 (L 8HR ZDMEORHR:
2.79(d) 3H), 3.009- 4 4H) 7 5 ( (dd
1H), 64{65(d, 1H), 1::]% 7.30 h?d &9 0'5524?( %‘qﬁgﬁ@ 5('% ?@ ?QY?#—%(W%&'
1H), F 8.65-8. 79(m#2H), 11.{39(s, 1H) Sﬁﬁ@ @53@ 1H), B (R 175 (G mel)jH),

Ms:521 | 1H), 3.75 (t, 4H), 6.73 (dd, 1H), 6.85 (dd, 1H), 715-
7.24 (m, iH), 7.25-7.32 (m, 1H), 7.38-7.47 (m, 1H),

2'4(()321,3 O?WHEH)LD 25 9?36 5H)1f3(f7n_ le)GBQ?‘ 74H)§/‘7%9<(&“1|—Q”915 321 SnH)?
8.17(s| 1H), §.35-8.39(m 1H)|, 8.44(s, 7415H7ﬂ 1. 75D @; 837 92 . 1H) 09 (s,
1H), 8.11 (s, 1H), 8.45-8.57 (m, 1H), 2.33 (s, 1H)
1923 DMSO-d6 : 0.94 (d, 6M), 1.22 (s, 6H), 3.25-3.35 (m,
o RF:0.51 | 1H), 3.36 (d, 2H), 3.88 (s, 3H), 4.73-4.79 (brs, 1H),
- | (n-hexane : | 4.81 (t, 1H), 6.20 (dd, 1H), 6.44 (d, 1H), 7.14-7.22 (m,
( | RH | AcOEt=1:1) | 2H), 7.38-7.46 (m, 1H), 7.8 (dd, 1H), 7.85-7.9 (m, 1H),
- /{\/ : 8.1 (s, 1H), 8.13 (s, 1_H), 8.45-8.55 (m, TH), 9._32 (&,
S o H)
19-24 . DMSO-d6 : 0.93 o 05, BH) 555 (5. 67T,
N Ms:577 |3.25-3.35 (m, 1H), 3.7 (s, 3H), 3.75 (s, 3H), 6.46 (dd,
1H), 6.62 (d, 1H), 7.16-7.23 (m, TH), 7.38-7.47 (m,
| 1H), 7.81 (dd, 1H), 7.85-7.8 (m, 1H), 8.17 (s, 1H),
%?/ 8.23 (s, 1H), 8.36-8.48 (m, 1H), 9.31 (s, 1H)
16-25 @/ | DNISO-d6  0.64 (d BH), 312(t 7Ry, 3.25-3.35 (m,
F

N 78(dd 1H), 7’88 (d, 1H}, 8.18 (s, 1H),842-852 (m _
E j 1H), 8.86 (s, 1H) 9.36 (s, 1H)
O

DMSO-dB ; 0.93 (d, 6H), 2.4-2.56 (m, 4H), 2.60 (f,
19-26 ﬁ;ﬂ’ ‘Ms:565 | 2H), 3.25-3.38 (m, 1H), 3.59 (t, 4H), 4.11 ¢, 1H), 6.75

T

(dd, 1H), 6.93 (dd, 1H), 7.16-7.23 (m, 1H), 7.3-7.4 (m,
1H), 7.4-7.38 (m, 1H), 7.8 (dd, 1H), 7.88 (d, 1H), 8.19
(s, 1H), 8.36-8.5 (m, 1H), 8.92 (s, 1H), 9.34 (5, 1H)




O Rf (Hexane DVMBO 1.18 (t,
3.71-3.85 (m 7H),
7.17-7.26 (m 1 H),

WBoo4/Bs09d0
(Hexane DVMSO 1.71-1.92 (m 2H),

2H),
H),

8.19 (s,

8.68 (m

3H),
6.50-6.58 (m 1H)
7.46 (d, 1 H),

8.80-

3.11-

1H

1.92-

3.21 (4, 4H),
6.71 (d,
.64 (dd, 1 H),

3.30-3.60 (m 14-5 :
J\H 1 \ AcCEt=1:2) 1
:0.31 8.14 (s, 1 H),

2.06 (m2H), 3.08- 14-6 3.14 (m 4H),

3.48-3.57 (m 2H), 3.63-3.75 (m 2H), AcOEt=1:1) 3.84-3.90 (m 7H), 6.47
(dd, 1H), 5.53 (d, 1H), 7.09 0.051 (ddd, 1 H, 7.25-7.29 (m 1 H),
7.38-7.44, (m 1 H; 806 (s, 1H, 8.132¢(d, 1H, 8.45 (dd, 1H); 9.60(s,
1H). 14-7 H NWR (400MHz, b ppm CDCI3): 3.04-3.10 (m 4H), 0 3.10-3.-16 (m
4H) , 363368(m4|—|) 385390(m S/?H) 646(dd 1 H, 653(d1
H, 7 25 U'l 738 (brs—t 20 o7 .‘ wir: s a1,
8.03 ggéf : 1H),| 8.57-8. 6[L SO I—Q—gg3 1 1}3( 020 080980
PCT/EDZOQ4/0 261 “Yhe flolMauftg z(n(sl-!mi r234fzn( b%fr-2 8 (m, 4H) 328-3 38
phenyl am no) -ijpy( n -4-yl ani no) - N- rTE[((fW-'lH?-g @ygfg){nl, q;;.n 42 wd- lﬂqrgw ges are
prepated fro -(5 Chl or o- 2-|net hyl - pyr i in-4- yla E I—l}
pyrrotidin-1- ni de and the cor r@p?)ﬁ%nﬂ?é (@ni“l") ﬁé 0P %va 7R TH),
groceiureNgf Exa lef2: N C? HN 1l H Rssg? deﬂEy(glm@(1msg§(m(sz)Hj\llgH,g§QQM-lz)
(ppM  No. 1H), 8.36 (s, 1H)
| DMSO-d6 : 0.93 (d, 6H), 1.6-1.7 {m, 2H), 1.88-1.98 N
19-28 Rf:0.5 |{m2H), 2.17-2.35 (m, 5H), 2.6-2.73 (m, 2H), 3.25-3.4 13-
(MeOH: { (m, 1H), 4.34-4.44 (m, 1H), 6.75 (dd, 1H), 6.93 (dd,
~ CH2C12=3: | 1H), 7.16-7.23 (m, 1H), 7.29-7.36 (m, 1H), 7.37-7.47
7) (m, 1H), 7.8 (dd, 1H), 7.82 (d, 1H); 8.19 (s, ‘IH) 8.36-
- 8.46 (m 1H) 8.2 (s, 1H), 9.31 (s,‘IH) -
79-29 [ DMSO-d6 - 0.83 (4, 6H) 5.45-2.55 (m, 4H), 2.7 (L,
o< Ms : 577 | 2H), 3.25-3.35 {m, 1H), 3.59 (L 3H) 3.76 (s SH) a4 ¢
. ' (t, 1H), 6.48 (dd 1H), 665 (d, 1H) 7.18-7.24 (m 1H),
o 74-7.5 (m, 2H) 7.82 (dd, H), 7.88 (d. 1H) 8:17 (s, _ -
\l\' ~ 1H) 624 (s ‘TH) 82%-848(m 1H), 0s1 (s ‘iH) - '
Loy -
K/o i - == bl e
DMSO-d6 : 0.93 (d, 8H), 2.15 (s, 3H), 2.2-2.4 (m, 4H), }
19-30 N Ms: 590 |2.4-2.6 (m, 4H), 2.69 (t, 2H), 3.25-3.35 (m, 1H), 3.75
(s, 3H), 4.08 {t, 2H), 6.47 (dd, 1H), 6.64 (d, 1H), 7.18-
5 7.24 (m, 1H), 7.41-7.40 (m, 2H), 7.81 (dd, 1H), 7.86-
I 7.91 (m, 1H), 8.17 (s, 1H), 8.24 (s, 1H), 8.39-8.46 {m,
D 1H), 9.31 (s, 1H)
N

8.87 (m 1H ,pddmsfoddorsid) . O R



15-1 o DMSO- d6: 1.94-1.99(m 4H), 2.23(s, 3H), 2.43- 551 2.48(m 4H),
2.78(d, 3H), 3 11 3. 17(m 4H), 3.22- [Mr1J' 3.29(m 4H), 3.76(s, 3H),

6. 46(dd, 1;\(1) 6.53(m 1H), 6.63(d, 1N), 6.79(d, IH), 7.44(d, 1H
7.89(s, 02%’4@5*098? 99(s, 1 H), 8.24(d, 1 H), 8.60(d, I1PCIEP2040B6 1H)
15-2 DVBO d6 1.60-1.70(m 2H), 1.90-2.00(m 6H), 2.12- 0 566 2.20(m 2H),
2.18(s, 3H), 2.60-2.65(m 2H), 2.78(d, [M:1J  3H), 3.22-3.28(m 4H),
3.75(s, 3H), 4.25-4.37(m 1H), 6.49-6.55(m 2H), 6.62(d, 1H), 6.80(d, IH),
7.53(d, IH), 7.90(s, 1H), 8.00(s, 1H), 8 24(d, 1H), 8.58- 8.63(m 1 H),
10.88(s, 1 H) WD 2004/ 080980 PCT/ EP2004/ 00261. 6 -64 15-3 DVSO- dB:
1.94-1.99(m 4H) 2 78(d. 3H) 3 09- 538 o~ 538 3 15(m 4H) 3 22-3 27(m

4H), 3[/73-3.77(m 4 3. 76(s SOGB4 PEYdd, EHY)2.1%82.25 (g, 43, 662185
6. 65(d 1H), €
° 24Ed 1%&9 E.H250( 881\{ (%Hm%h%%ﬁ (i Fih, 3773996 ¥, 8i) 6.43

2-15- Chl or o- 21
yl am np] - 5- sul
anilinp foll ow

tlhoxy- phenﬁﬂ%rﬁﬁ%(ﬁﬁ%‘ﬂrﬂm aﬂﬁ 745 (m, 1H), 7.4 (d, 1H),
enza][n dEx a;r@-pagnaﬂem Bt @cm mh)emgr(a eﬁﬂoadersg
re o AR $17¢s, Ny, LN My 406, 11y

N ‘fl

CDCI3 - 1.01(s, 6H), 1.45-1.56 (m, 2H), 2.03-2.11 (m,
Ms:560 | 2H), 2.11-2.2 (m, 2H), 2.31 (s, 3H), 2.78-2.87 (m, 2H), | _
3.22:8.31 (m, 1H), 3.39-3.5 (m, 1H), 3.82 (s, 3H), 4.5-
46(m 1H), 6.13 (dd, 1H), 621 (d, 1H), 7.16 (s, 1H),
7.48-7.24 (m, 1H), 7.5-7.57 (m, 1H), 7.82 (d, 1H),
7.97 (dd, 1H) 816(5, 1H) sos(s 1H) 8.46 (d 1H)
892 (s, 1H) "

18-32

The follmmng -[5-chloro-2-(subst phenylam:no)—pynmldm-4»-ylam1no] N-methyl-benzene-

suffonamides” are prepared  from  2-(5-chloro-2-chloro-pyrimidin-4-ylamino)-N-methyi-: -
benzenesulfonamide and the correspondmg aniline foliowing the procedure of Example A

' : . i N al o o HNT R ]
/F“\S’VO - L — /H\/Sﬂ ' é&x
( - o d
7 T ExpiNe. Rx RF (solvent) | NMR (200MHz), 5 (ppm)
or M3 '

'| CDCls: 2.63(d, 3H), 3.14(1, 4H), 3.87-3.90(m,7H),
0.50 4.64(m,1H), 6.45(dd, 1H}), 6.55(d, 1H}, 7.23-7.26(m,

{AcOEf) | 1H), 7.51-7.55(m, 1H), 7.91(d, 1R}, 7.95(dd, 1H),

N 8.06(s, 1H), 8.47(d, 1H), 9.26(s, 1H)

20-1




'\ Ry F Expi Ry Mass(m z) NWR (400MHz) 5 (ppnm) No. 16-1 - DVBO d6:
2.79(d, 3H), 3.11-3.15(m 4H), 3.74- . 487 3,81(m 4H), 3.81(s, 3H),
6.76(ddd, 1H), 6.95-7.05(m CoJ [M+1l]" 2H), f.21(d, 1H), 7.72(dd, 1H),
8.08(s, 1Hyp280408¢sp 11-1), d.33(d, 1H), 8.63-8.73(m 1ekrrEPisckBossis1H)
16-2 i DMBO-d6: 2.24(s, 3H), 2.45-2.52(m 4H),2.79(d, 3H), rNL 500
3.13-3.18(m 4H), 3.81(s, 31-1), 6.75(ddd, 1H), 6.94- [Mr1]" 7.02(m 2H),
7.20(d, 1H), 7.73(dd, 1H), 8.03-8.11(m 2H), 8.30(d, IH), 8.60-8.70(m
11-1), 11.14(s, 1H) 16-3 DMBQ d6: 2.79{4: 3H), 3.80-3.81(m 6H), 6.75(ddd,
O 432 1H), 6.90-7.02(m 2H), 7.27(d, 1H), 7.67(dd, 1H), [M+1]' 8.1 Q(s, 1
H, 8.16(s, 1 H), 8.39(d, 1 H), 8.70-8.76(m IH, 11.20(s, 1H WO
2004/ §80980 HBCI/ EP 004/ 002676  -65 16} BMSORER086s, SHFD.AS 26H), M (m, 2H),
1.78-1. 2H) N 568 2.40(m 2 0
oH) | [ﬁé)%nt 2.78fd. | 3H), 3.[70-3. 80(rr3u£a-6m’ %‘4%?2?5%%(“" ?"975%6?3 2%?)1&)[29
6.95-7.D2(m [2H), ¥920(d, 1H),miz.588 dddd,1Hd), 6.60d3 185 -7R219BLG(m, 21H), 7.82 BB (1e), |1
H, 8/63-8.69(m 1(“3 11. 126538 o)) | XS0 $H)L 857,77 (m, 1H), 7.78(s, 1H), 8.16(s,
" 1H), 8.21 (s, 1H), 8.50(d, TH), 8.35 (s, TH)
A |
20-3 0.27 CDCly 2.65(d, 3H), 4.45-4.49(m, 1TH), 6.99-7.04(m,
©/°\1<'; (n-hexane: | 1H), 7.17-7.28(m, 4H), 7.56-7.60(m, 1H), 7.96-
) F AcOEt=3:1) | 7.98(m, 1H), 8.18(s, 1H), 8.31-8.34(m, 1H), 8.41-|
R - T | B, TH), 8.14(s, 1H) | ("
204 T ] 0.27 CDCI3 2.65(d, 3H), 4.54-4.58(m, 1H), 6.53(dd, 1H), |
B @,o*; (,, hexane: 698—7 02(m, 1H), 7.11-7.15(m, 2H), 7.24-7.28(m,
T AcOE=3:1) | 1H), *7 35(bs, 1H), 7.57-7.81(m, 1H), 7.95.7.98(m,
. 1 1H), 8.16(s, 1H), 8.28-8.32(m, 1H), 8.42-8.48(m, 1H),
9.14(s, 1H) |
| 205 ~0.46 CDCly 1.95-2.00{m, 5H), 2.26-2.37(m, 1H), 2.62(d,
o (MeOH: ~ | 3H), 3.20-3.78(m, 4H), 3.86(s, 3H), 4.50-4.64(m, 2H),
. CH.Cl=1:4) | 5.68-5.69(m, 1H), 6.09-6.16(m, 2H), 7.15(bs, 1H),
o | 7.18-7.23(m, 1H), 7.54-7.58(m, 1H), 7.88-7.95(m,
2H), 8.06(s, 1H), 8.55-8.57(m, 1H), 2.08(s, TH)
206 - ] DMSO-d6: 2.23(s, 3H), 2.43(s, 3H), 2.45-2.50(m, 4H), {m
™ 518 3.12-3.17(m, 4H), 3.76(s, 3H), 6.45(dd,1H), 6.63(d, '
M#]+ | 1H), 7.22(dd, 1H), 7.37(d, 1H), 7.45-7.50(m, 1H),
[Nj 7.74-7.78(m, 1H), 7.76(d, 1H), 8.15(s, 1H), 8.19(s,
" 1H), 8.46-8.53(m, 1H), 9.35(bs, 1H)
|
20-7 R DMSO-d6: 2.43(s, 3H), 2.80-2.89(m, 4H), 2.99-
A 504 | 3.07(m, 4H), 3.76(s, 3H), 6.44(dd,1H), 6.61(d, 1H),
M+1}+ | 7.18-7.24(m, 1H), 7.37(d, 1H), 7.44-7.50(m, 1H),
i EN] 7.76(dd, 1H), 8.15(s, TH), 8.18(s, 1H), 8.45-8.55(m,
y 1H), ©.20-9.45(m, 1H)




... Nr3, V1 \' 1 o0 p HNNNHCDO3: 3.01-3.10 (m 4H), 3.63-3.68 (m 4H),
3.89 (s, 3H), 6.59 (ddd, 1H), 6.66 (dd, 1H), 7.20- 7.26 (m 1H), 7.36 (s,
1H), 7.57-7.63 (m 1H), 7.84 (dd, 1H), 8.09-8. 14 (m 1H, 8.14 (s, 1H),

8.53 (d, 1w 200/090s, 1H). Exanple 16C N F i~ F D HN N RET/EB2004/0p2616 + \ |

CDC13: 3.56-3.65 (m 2H), 3.88 (s, 3H),
1H), 6.61-6.66 (m 1H), 7.25-7.29 (m 1 H), 7.38 (brs, 1 H), 7.58-7.62 (m
1H, 7.97 (dd, 1 N), 8.02-8.10 (m 1 Hz58.15 (s, 1 H), 8.41 (dd, "1 H,
8.81 (s, 1 H. The follow ng

2- (5- Chl or o- 2- (subst . phenyl am no) - pyri m di n-4-yl am no) - 5-f| uor o- N- et hyl -

benzaﬁlde are prepared-from
' & DMSGHH% - NETrE 4310, 2 oA BBt -

5.11-5.19 (m 1H), 6.50-6.56 (m

2- (2, 5- DPeHI of «

y| am no) -

corres

pondi ng

ng 53136 p

PCT/ ER2004/ 00

H
(400MHz) 6 (p [M'”]*

@@smuaﬁ)pi 3bpaphe 18), YA329044)89980
b s(m, 4, Deb5 o 2368 S ’}7(m 2H),
3.75(s, 3H), 6.45(dd, TH), 6.62(d, 1H), 7.21(dd, 1H),
7.36(d, 1H), 7.43-7.51(m, 1H), 7.73-7.81(m, 1H),
7.75(dd, 1H), 8.15(s, 1H), 8.17(s, 1H), 8.45-8.52(m,
1H), 9.34(bs, 1H)

20-9
569
( T [M+1}+

DMSO-06: 1.85-1.95(m, 2H), 2.15(s, 3H), 2.18(t, 2H),
2.22-2.40(m, 8H), 2.43(s, 3H), 4.17(t, 2H), 6.65(d,
1H), 7.06(dd, 1H), 7.20(d, 1H), 7.22(ddd, 1H), 7.25(d,
1H), 7.39-7.47(m, 2H), 7.72-7.82(m, 1H), 7.77(dd,
1H), 8.26(s, 1H), 8.52(d, 1H), 9.22(s, 1H), 9.36(s, 1H)

55

20-10

DMSO-d8: 1.85-1.95(m, 2H), 2.19(t, 2H), 2.25-

2.35(m, dH), 2.43(s, 3H), 3.55-3.60(m, 4H), 419, [

2H), B.86(d, 1H), 7.08(dd, 1H), 7.17-7.24(m, 1H),
7.21(d, 1H), 7.27(d, 1H), 7.39-7.45(m, 1H), 7.44(d,
1H), 7.70-7.80(m, 1H), 7.76(dd, 1H), 8.26(s, 1H),
B.52(d, 1H), 9.21(s, 1H), 2.36(s, 1H)

20-11 /Ej( Rf
(\N (Hexane :
AcOE=1:1)

0.29

DMS0-a6: 2.64 (d, 3H), 2.87-2.96 (m, 4H), 3.65-3.74
(m, 4H), 3.86 (s, 3H), 4.41-4.51 (m, 1H), 6.50 (dd,
1H), 8.81 (d, 1H), 7.55-7.64 (m, 2H), 7.96 (d, 1H),
8.01 (s, 1H), 8.19 (s, 1H), 8.49 (d, 1H), 9.07 (s, 1H).

MS
535

20-12 ' 0

DMSO-d6: 2.64 (d, 3H), 3.05 (bs, 4H), 3.50 (bs, 3H),
3.87(bs, 3H), 3.89 (bs, 4H), 4.52-4.48 (m, 1H),
6.57(bs, 1H), 7.25-7.20(m, 1H), 7.44-7.32 (m, 1H),

1 7.63-7.52 (m, 1H), 7.94(bs, 1H), 8.06 (d,-1H), 8.25(s; | —

1H), 8.48(d, 1H), 8.06(bs, 1H)




No. 18-1 DMBO-d6: 2.06 (s, 3H), 2.78 (d, 3H), 3.05-3.18 (m 595 8H),
3.53-3.64 (m 4H), 3.68-3.77 (m 4H), 3.77 (s, N[M1]' 3H), 6.51 (dd, 1H),
6.69 (d, 1M, 6.83 (br.d, 1H), 7.20 (d. 1H, 7.43 (d, 1H), 7.99-8.03 (m
21-1), 8. 30 bftlurbosd M. 8.63-8.71 (m 1 H), 11.15 (s, lpthgprdddioskidNe

foll ow ng

sul f onam des are prepared from

2- (5-chl oro-2-chl oro-pyri m di n-4-yl am a@g=N-i sopropyl -
and the correspondi.ng aniline follow ng the procedure of Exa
HN N H EprNo Rx Rf (solvent) NMWR (400N+E)
PC-I_/ E LUU'—H U
ol ~ 039 2.16§

SH),
1H),
7.70-

CDCl 3:

2.23-

[ W Y WP W al

. 2-[5-chl oro- 2- (subst. phenyl am no) - pyri m di n- 4-yl am no] - N-i sopr opyl

- benzene-

(-
nple 7A ci n

2.30(m |
(m 5H), 3.

. 20-13. 47(m
.18(dd,
.10(m 1

85( s,

1.00(d, 6H)
2
3

I = DIVIS

Fao

. D 1 , n- hexane: 3.27-3.54
Jg?eg(d A4ym.0dk; 1H)( X

ORI, 2117155 3 585 G il 298 G -
BQ(Us, 4H}N)3 FHAS! 3H).: 4)54446 Gu, 18,

s

L 1.59 o] H) Ry94(bB0 1), G.950(d. 1H), 8.16(s, 1H),

20-14

546

|7. 2g(m _1H)__7{_ ;’;fl(b_s, 1_H), 7. 58-7 54(m, T,H) 7 95(dd -

| 2.62-2.59 (m, AH), 2.64(d, 3H), 4.00-3.97 (

DMSO-d6: 1.06 (t, 3H), 1.86 (dd, 2H), 2.37 (s, 3H),

1H),, 802(d{ 1H), 8.11(s, 1H), 8.53(d, 1H), 9.07(bs,

20-15

LC-MS

DWS0-d6: 1.46-1.62 (m, 2H), 1.72-1.79 (m, 1H),
1.82-1.90 (m, 1H), 2.38-2,46 (m, 1H), 2.43 (s, 3H),

545

20-18 oy

/N

0.24 =
(CH2CI2:M
eOH=8:2)

DMS0-d6: 1.47-1.58 (m, 2H), 1.80-1 °’1 (m 2H) 2.16

(d, 1H), 7.21 (dd, 1H), 7.34 (d, 1H), 7.45-7.49 (m,
1H), 7.73-7.80 (m, 2H), 8.15 (s, 1H), 8.20 (s, 1H),
8.45-8.54 (m, 1H), 9.34 (s, 1H)

20-17

=

==

LC-MS
518

DMSO-d6: 1.76-1.84 (m, 1H), 2.08-2.16 (m, 1H), 2.33
(s, 3H), 2.42 (s, 3H), 3.00-3.03 (m, 1H), 3.23-3.27 (m,
3H), 3.42-3.46 (m, 1H), 3.74 (s, 3H), 6.06 (dd, 1H),
6.18- 6.20 (m, 1H), 7.17-7.23 (m, 1H), 7.38-7.48 (br,
1H), 7.72-7.77 (m, 1H), 8.12 (s, 1H), 8.17-8.21 (br,
1H), 8.46-8.58 (br, 1H), 9.30-9.40 (br; 1H)

benzenesul f onam de

5 (ppm O M5 WO 2004/ 080980

-4H), |

2.62:2.76"(m;-2H), 3.59-3.69.(m2H), 3437 (8. 3H), |
8.47-(dd, 1H), 6.63-(d, 1H), 6.82-6.89 (br; 1H). 7.21 |.. ... :
-1 {dd, 1H), 7.32-7.41 {m, 2H), 7.44-7,52 (m, 1H),-7.71- |..-. |

7.82 {m, 2H), 8,15. (s, 1H), 8.15-8.20 (br, 1H), 844- | . -
8.53 (m, 1H), 9.28-9.38 (m, 1H). ..~ - . .. |.

(s, 3H), 2.25-2.41 (m, 5H),242-2.48 (m, 3H), 2.61- L.
2.73 (m, 2H), 3.68-3.79 (m, 5H), 6.45 (dd, 1H), 6.62 |



AcOEt=1:1)- 1H), 6.13(s, 1H), 7.13(bs, 1H), 7.18-7.22(m 1H), 7.52-7.56(m
1H), 7.83-7.86(m 1H), 7.95-7.98(m 1H), 8.09(s, 1H), 8.47-B.49(m 1H),
8.89(s, 1H CDCI3: 0.93 (d, 6H), 1.05-1.09(m 1H), 1.48-1.99(m ol ~ 19-3
0.30 6H), WAG(sHNSEEy 2.61-2.67(m 1H), 2.80-2.83(m 1H),PC¢TEPmEaMRE163. 75(S,
3H), 3.80-3.89(m 2H), 6.44-6.47(m 1H), o AcOEt=1:1) 6.62-6.63(m 1 H),
7.18-7.22(m 1 H), 7.42-7.46(m 1H), 7.80-7.89(m 2H), 8.17(s, 1H), 8.23(s,
1H), 8.42- 8.44(m | H), 8.89(s, | H DVBO-dB: 0.94(d, 6H), 1.45-1.57(m
2H), 1.60- 19-4 | Q 0.69 1.88(m 2H), 278a(s, -3H), 2.25-2.35(m 4H), 2.45-
(MeOH 2.55(m 4H), 2.62-2.70(m 2H), 3.28-3.37(m 1H), N 9 CH2Cl 2=1:3)
3.68-3.74(m_2H), 3.75(s, 3H). 6.44(dd. 1H,_ J=8.82_  2.OHz). 6.61(d, 1 H,
J=2. OHf), 7.21(dd, 1 H),]7,37(d, ON 1}pMSC-de5(86-1.49H)n, 21). 8160176 1, 28)=2.183,

Tiy - o) 32858 5 “abererd oaild T o] Garik ZNGEES s, 724 g eRp e
0.35 3j12-3.15( ~3. 75('s,| 3HPO1 6. 4248 ¢8,(5r), 248 (s, BHB 3. 2TthdDbnaztd); 3.74 (s, 1
D ota ] e g S Ty 2 ke 2, ARTRRIG AnE 7oA Me ) )
PCT/ EP2004/ 002616 -68 19-6 (.45 CDCl 3} 7.41-89fdm, H)., 7.48-4933m4 I 7.8547.86 (br,
3.88(s| 3H), {((n-hexane: 4.29-4.31 (d, W;,;ﬂ&:“ﬁ},%%@, #d), B.zg.(glzﬂ_g; $2o (dp
1H), 9.28 (s, 1H)
s DMSO-d6: 1.37-1.46 (m, 2H), 1.60-1.75 (m, 2H), 2.43
20-19 ﬁj ~ LC-MS | (s, 3H), 2.53-2.61 (m, 2H), 3.18-3.26 (m, 2H), 3.40-
( o Q B 519 3.74 (m, 2H), 4.62 (d, 1H), 6.62 (dd, 1H), 8.90 (d, 1H),
" "o 7.227.26 (m, 1H), 7.42-7.46 (br, 1H), 7.48-7.55 (m,
1H), 7.77-7.80 (m, 2H), 8.13-8.18 (br, 1H), 8.25 (s,
| 1H), 8.40-8.45 (m, 1H), 8.25-9.30 (m, 1H)
; DMSO-d6: 1.66-1.76 (m, 1H), 2.00-2.07 (m, 1H), 2.14 |
T ﬁj ST LGMS | (s, BH), 2.43 (s, 3H), 2.68-2.76 (m, 1H), 2.87-2.81 (m,
W 532 1H), 2.98-3.10 {m, 2H), 3.24-3.28 (m, 1H), 3.71-(s,
—N 3H), 6.25 (dd, TH), 6.90 (d, 1H), 7.00-7.03 (m, 1H), | -
7.21-7.24 (m, 1H), 7.40-7.45 (m, 1H), 7.78-7.83 (m,
2H), 8.19 (s, 1H), 8.24 (s, 1H), 8.46 (d, 1H); 9.27-9.36
(or, 1H)
20-21 /é/ DMISO-d6: 2.37-2.47 (m, 4H), 2.46-2.53 (m, 3H), 2.64

20-20

~ Ms: 549 | (t 2H), 3.57 (t, 3H), 3.77 (s, 3H), 3.92 (t, 2H), 6.61(dd,

= = o H), 6.93 (d, 1H), 7.28 (dd, 1H), 7.56-7.63 (m, 2H),
'\ 7.75-7.85 (m, 2H), 7.74-7.84 (m, 2H), 8.14 (s, 1H),
["j 8.29 (s, 1H) 8.46 (d, 1H), 9.33(s, 1H)

20-22 Ms:562 | 3.77 (s, 3H), 3.91 (t, 2H), 6.61(dd, 1H), 6.94 (d, 1H),
7.25-7.31(m, 1H), 7.57 (d, 1H), 7.58-7.64 (m, 1H),
N] 7.74-7.84 {m, 2H), 8.12 (brs, 1H), 8.28 (s, 1H) 8.46 (d,

¥ 1H), 9.33(brs, 1H) . .

DMSO-d8: 2.20 (s, 3H), 2.3-2.5 (m, 11H), 2.64 {t, 2H),
@r"\




AcOEt=1:1) 1 H), 7.24-7.28(m 1 H), 7.37(s, | H, 7.56-7.60(m 1 H, F
7.98-8.15(m 3H), 8.34-8.37(m 1H), 8.89(s, 1H) 19-7 0.28 DVMBO-d6 : 0.93(d,
6H), 1.59-1.67(m 2H), 1.90- of (n-hexane: 1. 93(m 2H), 2.10-2.24(m 5H),
2. 60- 2. 67(Wo 8édosodGOEt =1: 1) 3. 74(s, 3H), 4.33-4.37(m 1Pa)[,EP§ﬁ(A7®§61§O(m
H, 6.63(d, 1H), 7.18-7.22(m 1H), 7.41-7.45(m 2H), 7.79-
8.16(s, 1H), 8.21(s, 1H), 8.41 - 8.43(m 1 H), 9.29(s, 1 H 19 8 o 25
DMSO-d6 : 0.93(d, 6H), 3.09-3:12(m 4H), 3.74- (n-hexane: 3.76(m 7H),
6.43-6.46(m 1H), 6.64(s, 1H), 7.19- ~78AcCEt=1 1) 7.23(m 1H), 7.41
-7,48(m 2H),- 7.80(d, 1H), 7-82(d,-, N d 1H), 8.17(s, 1H), 8.46-8.48(m
1H), 9.31(s, 1H) 19-9 DVMBO-d6 : 0.93(d, 6H), 1.89-1.90(m IH), 2.30(bs,
ED~1 0[BE 6F). 13 T3-3. 50(m "6!74);%.(74(i DRIBID-c? 2H3(za Hmﬁx BBEl, By RS,
Do Sl W *%)’2(7502 R R I
9|. |34(()s;,451I2-|)|_|) 1 %d, 31E23?|_>2 1), 2/14s7.8 18), 3‘18(2$¢dd6|'f§él) 28964, 1),
(6] . , y .
6.12(M 1 H), 7.11(s, 1 ﬁ&g%’%ﬂ@)ﬁ%@ 1814?@2@2&?%{? ) |
Z.H;ﬂ-;;.m(m m 1H), 7 Bﬁ!gd);(-dﬁl,lﬂ)ﬂ—z& 0% 3s1), ag%(s B 6. B AN
o (b Al o SR8, . 7yed kg, 722928 (R CR, 77 85
ACOEt +1: 1) 7. 1 7. 44-7. ABQM), 7BHYd, TH)BN7F7BIm2H), 829 (s, THR®( Y,
15, 8.21(s, ). 8.58(S| 4Ol 30 D488 Siry 9 B4 (ors, 1H)
DMSO-d6: 1.24-1.38 (m 2Hj, 1.64-1.8 (m, 3H), 1851
20-25 Ms:547 | 1.92 (m, 2H), 216 G, 3H) 2.41-2. 45(m 3H), 2?6-‘
2.83 (m, 2H), 3.75 (s 3H), 3.84 (d, 2H), 6.48 (dd, H), "
6.64 (d, 1H), 7.2:7.25 (m, 1H), 7.41 (d, 1H), 7.43-7.5
(m, 1H), 7.74-7.8 (m, 2H), 8.16 (s, 1H), 8.26 (brs, 1H) |
o - 8.44-8.5 (m, 1H), 9.34 (brs, 1H)
: DMSQ-dﬁ 1843 (m, 2H), 15637 (m, 3H), 1
20-26 , Jf\'j h Ms:547 | 1.88 (m, 2H), 215(3 SH) 2.41-2.45(m, 3H), 2.73-2.8 |
T\O ' (m, 2H), 3.75 (s, 3H), 3.65 (d, 2H), 3.7 (s, 3H), 6.57 |
Ko : (dd, TH), 8.93 (d, 1H), 7.25 (dd, TH), 7.51-7.6 (m, H),|
7.7-7.9 (m, 2H), aog (brs 1H) 828 (s, 1H), 8.45 (d,”
1H), 8.51.(brs, 11—1) ' . S —
1 S DMSO-d6: 1.62-1. ?2 (m EH) 19-1 99 (m 2H) 23-
20-27 @’ -~ " Ms:533 | 2.35 (m, 5H), 2.41-2 45(m, 3H), 264—2?’4 (m, 2H) ~
3.75 (s, 3H), 4.35-4.43 (m, 1H), 8.52 (dd, 1H), 6.65 (d,
CS 1H), 7.19-7.25 (m, 1H), 7.41 (d, 1H), 7.43-7.49 (m,
. 1H), 7.74-7.8 (m, 2H), 8.16 (s, 1H), 8.27 (brs, 1H),
| 8.42-8.5 (m, 1H), 9.34 (brs, 1H) '
. DMSO-d6: 0.96-1.2 (m, 2H), 1.75-1.8 (m, 1H), 2.2-2.3
20-28 ¢ > Ms:547 | (m, 1H), 2.35-2.45 (m, 1H), 2.41-2.45(m, 2H), 2.43(d,
- 3H), 2.6-3.0 (m, 3H), 3.76 (s, 3H), 4.85-5.0 (m, 1H),
gj 6.43-6.48 (m, 1H), 6.57-6.84 (m, 1H), 7.18-7.25 (m,
- 1H), 7.39-7.52 (m, 2H), 7.73-7.83 (m, 2H), 8.17 (s,
1H), 8.27 (brs, 1H); 8.44-8.54{m, 1H), 2,35 (brs, 1H) -




WD 2004/ 080980 PCT/ EP2004/ 002616 -69 19-12 DVMBO-d6: 0.94(d, 6H),
1.68-1.76(m 1H), 1.99 ~ 0.42 2.07(m 1H), 2.29(s, 3H), 3.05-3.49(m 6H),
3.75(s, F (MeOH 3H), 6.36-6.40(m 1 H), 7.10-7.37(m 3H), 7.70 N

CH2Cl 2=1: 4)WO 28@(680989H) | 8.08-8.39(m 3H), 9.24(s, 1H NPET/EB209 4042650
CDClI 3: 1.01(d, 6H), 1.94-1.96(m 1H), 2.01(s, 3H), (MeOH 2.29-2.37(m 1
H), 3.19-3.58(m 5H), 3.86(s, 3H), CH2ClI2=1:4) 4.42(d, 1 H), 4.59-4.63(m |
H, 5.70(d, 1 H, 6.05 6-08(m 1H), 6.154§.16(m 1H), 7.17-7.24(m 2H),
7.53-7.57(m 1 H), 7.90(d, 1 H, 7.91-7.98(m 1 H), 8.09(s, 1H), 8.47(d,
1H), 8.91(s, 1H) 19-14 0.53 CDCl3: 1. OO(d 6H) 2 04(s 3H) 2.05-2. 29(m

2|-|) o2 OR{e 3H) 2..1Q9.12 I:A/v-:n Cld2.CL 2—1

4.63(m| 1H). 5| 39- 5@%&{ 1H| 6. 07-6. QM&O-MWN eg:’(fg@aﬁ 2‘1’43)23‘47'@81117) gg@m

2H), 7)5202957(m 1 7. 89-[7. apéate -2H)s, 318), Q3624 (hhj)1H)B2.472d5(nd, 3H), 2.88-946 d

i e e F ke, oy e iagth ¢ 9 agp ey Ao

aH), 1)90-1.93(m 2. 2:05-2, 15(m 1
£ 7 3, i B Bl Shan e e g
7.80(d] 1H), [7.81-7.89(m 1H) . 8.16(d 71{'!)7%8(%461;@ §r§’ mﬂ“% ’BHi'&

1H) 7.73-7.83 (m, 2H), 8.16 (s, 1H), 8.26 (brs, 1H), 8.43-
8.52 (m, 1H), 9.34 (brs, 1H)

DMSO-d6: 1.04 (t, 3H), 1.74-1.62 (m, 1H), 2.23-2.33

20-30 ﬁj ™~ Ms:533 | (m, 1H), 2.47-2.5(m, 6H), 2.62-2.72 (m, 2H), 2.8-2.87

( | | (m, 1H), 3.75 (s, 3H),-4.86-4.92 (m, 1H), 6.44 (dd,

C | & o 1H), 6.59 (d, 1H), 7.19-7.25 (m, 1H), 7.41 (d, 1H),

— 7.44-7.51 (m; 1H), 7.73-7.8 (m, 2H), 8.16 (s, 1H), 8.26
(brs, 1H), 8.44-8.51 (m, 1H), 9.34 (brs, 1H)
DMSO-d6: 2.23(s, 3H), 2.38-2.47 (m, 7H), 2.87-2.93
°~ | Ms:518 |(m, 4H), 3.75 (s, 3H), 6.63 (dd, 1H), 693 (d, 1H),
: 7.22-7.28 (m, 1H), 7.42 (d, 1H), 7.48-7.54 (m, 1H),
7.76-7.84 (m, 1H), 8.2 (s, 1H), 8.25(s, 1H), 8.43 (dd,
1H) .29 (s, 1H) , .
DMSO-d6; 1.35-1.55 (m, 8H), 1.66-1.75 (m, 2H),
Ms:586 | 2.23(s, 3H), 2.41-2.45 (m, 3H), 3.74 (s, 3H), 6.63 (dd,
S ny, 6,91 () THY, 7.21-7.28 (m, TH), T.44 (d, 1H),
7.48-7.54 (m, 1H), 7.76-7.87 (m, 1H), 8.16 (s, 1H),
8.25 (s, 1H), 8.43 (dd, 1H) 8.29 (s, 1H) -

DMSO-d6: 1.62-1.71 (m, 1H), 1.95-2.04 (m, 1H),
©/°\

20-31

20-32

Ms:518 |2.23-2.27 (m, 3H), 2.39-2.43 (m, 3H), 2.93-3.1 (m,
oH), 3.13-3.26 (m, 2H), 3.71 (s, 3H), 6.19 (dd, 1H),
6.88 (d, 1H), 7.07-7.13 (m, 1H), 7.13-7.2 (m, 1H), 7.4-
7.48 (m, 1H), 7.75 (dd, 1H), 8.06 (brs, 1H), 8.18 (s,
1H), 8.4 (d, 1H)

DMSO-a8: 2.02 (m, 1H), 2.42-2.46 (m, 3H), 2.71-2.91
| Ms:546 |(m, 4H), 3.44-351 (m, 4H), 3.76 (s, 3R), 6.86 (dd,

20-33

20-34

2H), 8.19 (s, 'lH), 8.26 (s, 1H), 8.41 (d, 11—{), 9.28 (brs,
| 1H),




19-16

2.39-2.
3.
6. 23(s,
7.78(d,
9.31(s,
0. 93(d,
2.
3.91-3.
7.18-7.

2H),

1H),

DVBO- d6: 0. 92(d, 6H),
43(m 2H), 2.60-2.65(m 2H),
70(s, 3H), (N% oP\ CH2Cl 2=1: 4)

1 17 f1
Himo %00381%&03870 H§m g 1 0'(")5

1. 65- 1. 75(
(

1H),

6H) , 1. 69-
15-2.33(m 5H),

94(m 1 H),

1.24-1.57(m 4H), (

4.05-4.09(m 1H),
22(m 1H), 7.42-7.46(m 2H), 7.

7.23-7.25(m 1H),
1 H) WD 2004/ 080980 PCT/ EP20041002616
AcOEt =1:1) 2.70-880(m 1 H),

m 4H), 1.88- 0.56 2.00(m 4H),
MeOH  3.03-3.07(m 1H), 3.03-3.40(m
3.77-3.78(m 1 N), 6.09(d, 1 H),

11! o 40 @B

-70 19-17 0.23 DVBO d6 :
1.78(m 2H), 1.98-2.04(m
3.74(s, 3H),
6.46-6.49(m 1H), 6.63(d, 1H),
80(d, 1H), 6N 7.89(d, 1H), 8.17(s,

8. 13(s,

n- hexane:

1H),
0. 93(d

2.57-2,
4

3H),
I K),

2H), 1

2.61-2

1H,

8l

75(s, TH), 8. 42-8. 44( TR, 3

[,.03(t, 3“&%5%1)

4647V2R) 7
3 47 -8.49(m 1
., 1.82{ 19-19 0
gHCi 2 [N M 3. 75-
|sz ebH=9: 1) 1N),

21(bs, b 11
8. 16($, )

L 72-1.78 (Ph 1

" 31(s, IFA) 1I9-18 0.48 DVRO-db6 -
1.81(m 4
?Pf‘é'?m@? T@”’)S(m(l !4)3 80(s,
248 m (2K),7.80 7.82(m )1 H, 7.8 (d,
H, 9.31(s, 1 H CDCI3: 1.45-1.62 (m
0.44 1.90 (m 1H), 2.40-2.46 (m 1Hy,
3.70 (m 2H), 3.76 (s, 3H), 6.45 (dd,
6.85 (s, 1H), 7.19-7.23 (m 1H),

7.36- 7%

The followmg 2—[5-chloro-2 (subst phenylamlno)—pynm;dm—4-yiam1no] N—sec—butyi-benzene— ( ™
from 2-(5-chloro-2-chloro-pyr|m|d|n—4-ylam1no)-N-sec—butyl—

sufonarides are prepared

benzenesu[fmnamlde and the corresponding anitine foliowmg the procedure of Exampie 7A )

L

ExpINo. Rx Rf (solvent) | NMR (400MHz) B(ppm) - -
B or MS T N
o CDCly: 0.62(;, 3H), 0.88(d, 3H), 1.22-1.29(m, 2H), |
29-1 ° 035 | 2.23(s,3H), 2:45-2 AT7(m, 4H), 3.05-3.14(m, 5H) 375 |
(n-hexane: | (8, 3H), 6.40-8.43(m, TH), 6.62(s, 1H), 7.18-7.22(m, ,‘: ,
N AcOEt=1:1) | TH), 7.39-7.47(m, 2H), 7.80-7.82(m, 1H), 8.15- ’
[Tj 8.16(m, 2H), 8.44-8.46(m, 1H), 9.32(s, 1H)
21-2 030 | DMSO-d6 : 0.62(t, 3H), 0.87(d, 3K, 1.17-1.26(m, 2H),
o~ (n-hexane: | 3.03-3.10(m, 1H), 3.79(s, 3H), 6.66-8.71(m, 1H),
AcOEt=3:1) | 6.96-7.00(m, TH), 7.21-7.25(m, 1H), 7.47-7.51(m,
F 1H), 7.60-7.64(m, 1H), 7.79-7.83(m, 2H), 8.24(s, 1H),
8.31(s, 1H), 8.35-8.37(m, 1H), 9.29(s, 1H)




96

0 3H 7.80-7.82 (m 1 H),-7.85-7.93 (br, 1 H), 8:16 (s, 2H); 8.-43-8.52 (m
1H), 9.31 (81 1H) DVBO-d6: 0.94 (d; 6H), 1.734.82 (m-1H),-2.23-2.33- 19-20
Ms : 547 (m 4H), 2.34-2.41 (m 1 H), 2.54-2.62 (m 1 H), 2.62- 2.69 (m 1
H, 2.77 2we2ib4msodsoH); 3.25-3.35 (-m 1 H), 3.74 (s, 3pcTmb2@GE00288 (m
1H), 6.4 (dd, 1H), 6.57 (d, 1H), 7.16-7.24 (m 1H), 7.38-7.51 (m 1H) 7.81
(d, 1 H), 7.82-7.94 (m 1 H), 8.16 (s, 1 H), 8.22 (brs, 1 H), 8.38-8.48 (m
1H), 9.3 (brs, 1 H 19-21 DVBO d6 0. 92 6H), 1.61-1.71 (m 2H), 1.86-1.
Ms : 579 (m 2H), 2.12-2.22 (m 5H), 2.5772.64 (m 2H), 3.2-3.4 - F (m
1H), 3.77 (s, 3H), 4.27-4.35(m 1H), 6.86 (dd, 1H), 7.19-7.27 (m 1H),

7.39-7.46 (m_1H), 7.81 (dd, 1H), 7.84-7.92 (m 1 H , 8.21 (s. 1 H),

8.36- 8. 4216m

11830 9. PBMES-dAN) 0.6, zelcwmwsm 1.21-1.29(m, ZH)

' PCT/ EF2004/ 00
o o1 M 4 Ko égﬁé%ﬁfﬁ%i el Smi gh) Fhq2dplh, (o
(s, .3H, 4.58|(t, fH), 5. | ACQEIR11B| 3d). (AeP-2.6 ZNHHGSSQ&JW dH). B, zHiLs
(d, 1H), 7.15¢7. 7.35- 7.4 92 (m
1H), 4.09 (s,! 1 t@ 1 H, 834(3@343169‘}'(“-7) §4&zy%3‘j{ )gag@i{) 19- 23
DVBO-d6: 0.94f (d, 6HN""N22 (s, 6H), BT-2BT2188 {Hy 74 50(@%*1 AE§-7-83(86 (d,
2H), 3.68 (s,|{3H), 4.73-4.79| (brs, 1I—|1)2H) gqe e%ﬁﬂ%z‘lﬂ)ss‘iH)gt&%lB@m@H 9 (dd
| H), 16,44 (dp 1H), 7.14-7.p2 (m NH A OE 46 (' 1.
(dd, IH), 7.85-7.9 (m 1H),
214 ' : DMSO~d6.0.61(t, 3H), 0.87(d, 3H), 1.22-1.28(m, 2H),
°~ 0.30 | 2.43-2.47(m, 2H), 2.61-2.63(m, 1H), 2.68-2.70(m,
( (n-hexane: | 2H), 3.04-3.11(m, 1H), 3.56-3.60(m, 5H), 3.75(s, 3H),
| [" ACOEt=1:1) | 3.93-3.96(m, 1H), 4.08-4:11(m, 2H), 6.45-8.47(m,; -
™ - 1H), 8.84(d, 1H), 7.18-7.22(m, 1H); 7.43-7.46(m, 2H),
(e - 7.80-7.82(m, 2H), 8.17(s, 1H), 8.21(s, 1H), 8.42-

8.44(m, 1H), 9.31(s, 1H) ~ -

The following 2-[5-chloro-2-(subst.phenylamino)-pyrimidin-4-ylamino]-N-iso-butyl-benzene-
sulfonamides are prepared from 2-{5-chloro-2-chlero-pyrimidin-4-ylamino)-N-sec-butyl-
berzenesulfonamide and the corresponding aniline following the procedure of Example 7A. - -

\.S//O il N I:I
0//
ExpiNo. Rx Rf (solvent} | NMR (400MHz) , & (ppm)
or MS
22-1 0.30 DMSO-d6 : 0.69(d, 6H), 1.52-1.59(m, 1H), 2.57-
/@’ o~ (nhexane: | 2.58(m, 2H), 3.82(s, 3H), 6.75-6.80(m, 1H), 6.99-
F AcOEt=3:1) | 7.02(m, 1H), 7.28-7.33(m, 1H), 7.56-7.60(m, 1H), -
— 7.82-7.93(m, 3H), 8.14(bs, 1H), 8.31(s, 1H), 8.33(s, .
1H), 9.23(s, TH) - -~ -




H8.1 (s, 1H, 8.13 (s, | H), 8.45-8.55 (m | H), 9.32 (s, 1H _ 19-24
DMSO-d6 : 0.93 (d, 6H), 0.96 (a, 6H), 2.22 (s, 6H), M : 577 3.25-3.35 (m
(
8

1H) 3.7 (s, 3H), 375 3H), 6.46 (dd, 1H), 6.62 (d, 1H), 716723(m_
1

s,
7. 38 7.81 (dd, 1H), 7.85-7.9 (m 1 Ni
5 (s MA"L’M 8.48 (m 1 H. 9.31 (s, 1 H |x-~ pcriraduddas't
(d, 6H) , , 3.25-3.35 (m Ms : 521 1H), 3.75 (t, 4H), 6.73 (dd,
1H), 6 85 (dd 1H) 7 16- ( 7.24 (m IH), 7.25-7.32 (m 1H), 7.38-7.47 (m
i1H, N 7.8 (dd, 1H), 7.88 (d, 1H), 8: 8%- (5, 1H), 8.42-8.52 (m (0) 1 H),
8.86 (s, 1 H, 9.36 (s, 1 H DVMBOd6 : 0.93 (d, 6H), 2.4-2.56 (m 4H), 2.69
(t, 19-26 F Ms : 565 2H) 3.25-3.38 (m 1 H), 3.59 (t, 4H), 4.11 (t, 1 H),
6.75 | (a2 1 F)0.37. 16[GDAF o(7ad, BHY)1.57¢1.84(M, 4HB.72> 1H),

7.4-7/38 (m egregat, SHTpiFBtoReE B S5 P b Ao 55'@55‘?‘

1H), 8.92 (s,
, AcDER=31)6[2rr(, H), Bt8R:6.685(M5 1 H), 324-128(miVEH), 7666k

19- 27| DVBO-dg :

.._)

RS FET i b Bt i
7.77 {d, 1H, 7.82 (dd, 1H)J, 8.13 (s|8.14fn, 218} 8:36E30(bH)H), 8.98¢8, 5H( m 1H),
9.36 rsopid BMS0-d6 + 0.73(d, 6H), 1.55-1.62(m, 1H), 2.56-
o~ 054 | 2.59(m, 2H), 3.10-3.12(m, 4H), 3.74-3.76(m, TH),
' (ACOEt) | 6.43-6.48(m, 1H), 6.65(d, 1H), 7.20-7.24(m, 1H),
N © | 7.40-7.48(m, 2H), 7.76-7.78(m, 1H), 7.90-7. 9m, |
[03 | = TR BA6(E! R, 817, 71I-E) 843-8 45(m 1H)

i 2= TR g 32(3 1H) IR .:" i

The following 2-[5-chloro-2-(subst.phenylamino)-pyrimidin-4-ylamino}-N-(1-ethyl-propyi)-
benzenesulfonamides are prepared from 2-{5-chioro-2-chloro-pyrimidin-4-ylamino)-N-(1-ethyl-
propyli-benzenesulfonamide and the corresponding aniline following the procedure of Example

TA ' ‘ I
e j,._-_cjl‘_" ey - LDl
AL l R e
I ) /A '*':“‘.'fj..;_ ",T"if e e - R
, Q
: o . . - ,,__,-;' 7_._77_-__ ;,.:i',:.‘ e ,‘/;} ;
ExpINo. Rt . Rf (solvent) | NIMR {(400MHz) , 8 (ppm) - . i
' | orMs
23-1 _ DMSO-d6: 0.58(t, 6H), 1.14~1.34(m, 4H), 1.58-

046 | 1.68(m, 2H), 1.87-1.96(m, 2H), 2.12-2.22(m, 2H),
(MeOH: | 2.18(s, 3H), 2.57-2.65(m, 2H), 2.86-2.96(m, 1H),
O\O CH,Clo=3:7) | 8.75(s, 3H), 4.30-4.39(m, 1H), 6.46(dd, 1H), 6.63(d,

NG 1H), 7.18(dd, 1H), 7.39-7.48(m, 2H), 7.75-7.84(m,
2H), 8.18(s, 1H), 8.20 (s, 1H), 8.39(m, 1H), 9.33(bs,
1H) .




UDMSO-d6 : 0.93 (d, 6H), 1.6-1.7 (m 2H), 1.88-1.98 ( 19-28 FRf : 0.5
(ni,,2H), 2.17-2.35- (m 5H), 2.6-2.73 (ni, 2H), 3.25-3.4° (MeOH (m 1H),
4.34-4.44 (m 1H), 6.75 (dd, 1H), 6.93 (dd,' CH2CI2=3: 1H), 7.16-7.23 (m
1H), 7.29- WOGU4E8098e)  7.37-7.47 7) (m1H), 7.8 (dd, 1HPCT/EPE®4(or61dH)
8.19 (s, 1H), 8.36- 8.46 (m 1H), 8.92 (s, 1 H), 9.31 (s,1H N 19-29
DVMSO-d6 : 0.93 (d, 6H): 2.45-2.55 (m 4H), 2.7 (t, 0~1 Ms : 577 2H),
3.25-3.35 (m 1 H), 3.59 (t, 3H), 3.76 (g3.3H), 4.1 (t, 1 H, 6.48 (dd, 1
H, 6.65 (d, 1 H, 7.18-7.24 (m 1 H, o _ 7.4-7.5 (m 2H), 7.82 (dd, | H),
7.88 (d,1 H), 817 (s 24 (a, 1H)84848(m1H) 9.31 (s, 1 H
DVBO- d6:—0--93{-d—6t s, 2 41 36 Nb——5
2.4-2.6 (m 4H), 3.25.3, @Q‘Wéfﬁ)@s”é‘@(m’ﬁw,z@ St |
2H), 6|4n3@d| 1 5. 6 1 65 7.|1345-2 47D 4Hf, mO0IED5(m7 1M)l 37 14R14(m, 2H) ,
7.81 (fd, 1H | 7. \ |9 1H), ( o By 24, (S
8.39-8/46 (m | 1 1 (s, &‘546”},“ )%%4%@03’%’0%%‘9/‘%@0@768%)1%“ W 778
DVSO-db : 0. 94 ( ), 2. 1RcDERS r{iT. 224t 1), T.awewanw)mmzse AVE2H), 588
(m 3H, 3.1543. 1H), 3.73-3.8 ( ?LA-% HC§
7.18-7/25 (m |1H), 1.4 (d, 1), N 7.4??@1%%@%@$ 4ot 185 ‘%’Sr 89
(d, 1 H, 8.1¢ (s, 1H), 8.17i(s, 1H), [8HI2-8.52 (m 1H), 9.32 (s, 1H
23-3 ‘ DMSO-d6: 0.59(t, 6H), 1.16-1.35(m, 4H), 1.75-
e
~ 0.41 | 1.89(m, 1H), 2.08-2.15(m, 1H), 2.32(s, 3H), 2.90-
_ (MeOH: | 3.02(m, 2H), 3.21-3.45(m, 4H), 3.73(s, 3H), 6.02(dd,
s ("z | CHCl=1:4) | 1H), 6.18(d, 1H), 7.16(dd, 1H), 7.27(d, 1H), 7.35-
A — | 7.45(m, 1H), 777-7 82(m, 2H) 8.10 (s, 1H)8 12(5
P | 1H), 8.45-8.55(m, 1H), 9.38(s, H) _ _ . |
23-4 | DVISO-de: 0.80(;, 6H), 1.04(%, 3H), 1.17-1. 35(m 4H)_ 1
1 ]1.76-1.83(m, 1H), 210-215(m. _1H).256-264(m
hd 2H),2.91-3.01(m, 2H) 3.21-3.47(m, 4H), 3.74(s, SH),'_ 7
Q 'CHzc:z—A 4y | 6.02(dd, iH), 6.18{d. 1H), 7.44-7.47(m, 1K), 7.28¢d, |7
HJ 1H), 7.35-7.45(m, 1H), 7.77-7.82(m, 2H), 8.11 (s, 1H)
- 8.12 (s, 1H), 8.45-8.55(m, 1H), 9.38(s, 1H)
235 025 | DMSO-d6 : 0.58(t, 6H), 1.06-2.16(m, 11H), 2.16(s,
(#)
~ (-hexane: | 3H), 2.62-2.67(; TH), 2.81-2.94(m, 2H), 3.75(s, 3H)
| ACOEt=1:1) | 3.80-3.89(m, 2H), 6.41-6.44(m, 1H), 6.62(d, 1H),
| ° 7.47-7.24(m, 1H), 7.42-7.47(m, 2H), 7.77-7.82(m,
( | Y T T 2H), 848G, 1H), 8.49(s, 1H), 8.35 8.42(m, TH), T
N 9.35(s, 1H)
DMSO-a6 : 0.59 (t, BH), 1.14-1.38 (m, 4H), 2.87-2.98
236 o Ms:561 | (m, 1H), 3.1 (& 4H), 3.72-3.79 (m, TH), 6.42 (dd, 1H),
6.64 (d, 1H), 7.18-7.24 (m, 1H), 7.42-7.5 (m, 2H),
N 7.77 (d, 1H), 7.81 (dd, 1H), 8.13 (s, 1H), 8.17 (s, 1H),
E j 8.4-8.5 (m, 1H), 9.36 (s, 1H)
[+]




~ CDCI3: 1.01(s, 61-1), 1.45-1.56 (m 2H), 2.03-2.11 (m 19-32 \ ~ M :
560 2H), 2.11-2.2 (m 2H), 2.31 (s, 3H), 2.78-2.87 (m 2H), 3.22-3.31 (m
1H), 3.39-3.5 (m 1H), 3.82 (s, 3H), 4.5- 4 .6 (m 1 H, 6.13 (dd, 1 H),
6.21 (d, 3Ivolpeosséscbeo (s, 1 H), tN 7.18-7.24 (m 1 H), 7.5p@r/mF200M0d614), 7.82
(d, 1 H, 7.97 (dd, 1 H, 8.16 (s, 1 H, 808 (s, 1 H, 8.46 (d, 1 H,

8.92 (s, 1H) The foll ow ng:

2- [ 5-chl or o- 2- (subst . phenyl am no) - pyri mgi n- 4-yl'am no] - N- net hyl - benzene-

sul fonami des. are prepared from )

2- (5-chl oro-2-chl oro-pyri m di n-4-yl am no)-N-nethyl benzenesul f onam de and
the caorresponding aniline followng the procedure of Exanple A cl cl N/\;
/HW NN N cl H NN .. } I/~ R. EREBNed RSHE, 6@-1901 %msﬂmwmmwﬁa 5

AR : ‘?@(H)d’ 3“%3(5”5“ fy #2202 38 B 82268 i, 11 4.0 ©
leSlé 'Zg?gm 1 ' 9%(()84/ 3809é07PgET) E@}é@ﬁéﬁ?ﬁfﬁ E?%‘?q%&ﬁg o,
2_“)7’7 "'5,433(H)Sj Hﬁ (10 (m 2H), - 20-2 6.37 (dd, 1H), i”i (dH?H) 7145324(m 1K|‘)2738-
| 7.52 (m, 2H), 7.72-7.86 (m, 1H), 8.12-8.25 {m, 2H),
8.34-8.45 (m, 1H), 9.33 (brs, 1H)
DMSO0-d6 - 0.58 (t, 6H), 1.14-1.36 (m, 4H), 2.43-2.53
23-8 o Ms:605 | (m, 4H), 2.69 (t, 2H), 2.89-2.95 (m, 1H), 3.59 {t 4H),
SR B ' 78 (§, 3H), 4.09 (t, 1H), 8.45 (dd, 1H), .64 (d, 1H)
T [ rarr2a(m, 1H), 7.41-7.52 (m, 2H), 7.78 (d, 1H),
7.81 (hd 1H), 8.18 (s, 1H), 8.19 (s, 1H), 8.36-8.46 (m,
1H) 935 (s, 1H)

l—‘o

/Z

. vDMSC;?-dS T0.58 (t, 6H), 1.14-1.37 (m, 4H), 2.15 (5,
Ms: 618 |1H), 2.25-2.4 (m, 4H), 2.45-2.55 (m, 4H), 2.68 (t, 2H),

- | 2.88-2.97 (m, 1H), 3.76 (s, 3H), 4.07 (t, 1H), 6.44 (dd,
~| 1K), 6.64 (d, 1H), 7.15-7.23 (m, 1H), 7.41-7.51 (m,
“~|2H), 7,7-7.84 (m, 2H), 8.12-8.22 (m, 1H), 8.34-8.44
@, 1H),934 (s, 1H)

23-9

The following 2-[5-chloro—2—(subst.phénylamiﬁo)—pyrimidin-4-ylamino]-N-fso—butyl-benzene-
sulfonamides are prepared from 2-{5-chloro-2-chloro-pyrimidin-4-ylamino)-N-cyclobutyl-
benzenesulfonamide and the corresponding aniiine following the procedure of Example 7A

N NH
T ¥ O -
EpiNo. | Rx R (sovent) | NMR 400MRZ) . 5 (ppmm)

or MS




mz 546, (dd, 1H), 6.68 (d, 1H), 7.21-7.25 (m 1H), 7.42 (d, 1H), (" 548
(MH1) 7.49 (dd, | H, 7.75-7.77 (m | H), 7.78(s, | H), 8.16(s, " 1 H,
8.21 (s, 1 H, 8.50(d, 1 H, 9.35 (s, 1 H Ac 20-3 0.27 CDCl 3: 2.65(d, 3H),
4. 45- 4. 49( WOZPH4/08698090- 7. 04(m o F (n-hexane: 1H), 7.17-FCPEP0440¢%616
7.56-7.60(m 1H), 7.96- F AcCEI=3:1 7.98 to 1H 8.18(s, 1H 8.31-8.34(m 1H
8.41- 8144(m 1H), 9.14(s, 1H) t °~ 20-4 0.27 CDCl 3: 2.65(d, 3H),
4.54-4.58(m 1H), 6.53(dd, 1H), *a (n- he@?ne 6.98-7.02(m | H), 7.11-7.15(m
2H), 7.24-7.28(m 7 F AcOEt=3:1) 1 H) 35(bs, 1 H, 7.57-7.61(m 1 H),
7.95-7. 98(m lH) _8.16(s, 1H), 8.29-8.32(m 1H), 8.42-8.46(m 1H), :

9. 14( s, 2 3:-1.-95-200Lm-5k) v
( MeOH: 3743. 3. 86(s, BPAMSOGGL 317'6%@ %@ﬁ;‘ GEgoL oy A, 309-
5.68-5./69(m 1 2ld)35 7. Ls(m(;m,4mw)&6373mm712§6m(e1+3)-t 6.43-
1y 206 tuso  rihe DB 0 7 i Bl £
3.12-3[17(m : | AGOBIS(:d | 7K (m, GHR F(ZE-7. 7ML I H), BHY7-8.24@R GHY,
Va0 Pl P S, e
6 aatad, 102 o J;Q, TNl 2 7. 18] DUoger 1o, (O 2R, 32
7. 44-7/50(m Ay 7.76(dd, 106 8. 1%@%@11 1H) 3% -3 648, THP.776s B60.8.395( m
(MeOH: | 4.36(m, 1H), 6.46-6.49(m, 1H), 6.62(d, 1H), 7.16-
° CH,Cl=5:7) | 7.20(m, 1H), 7.41-7.44(m, 2H), 7.75-7.77(m, 1H),
( | \O*\ 8.16(s, 1H), 8.22 (bs 1H), 8408 42(m 1|-|) 93O(b5
- I 1H)
243 | | | _046 | CDCly 1.45-1.75(m, 5H), 1.94-2.06(m, 6H), 2.29-
' ™~ (MeOH: | 2.37(m, 1H), 3.21-3.56(m, 4H), 3.72-3.81(m, 1H),
CH,Cl,=1:4) | 3.86(s, 3H), 4.55-4.85(m, 1H), 4.90(d, 1H), 5.72(d,
Q . 1H), 6.07(bs, 1H), 6.15(bs, TH), 7.18-7. 22(m, 2H),
H“< 7.527.56(m, 1H), 7.80-7. 94(m 2H) sos(s fn-f),___
8.50(d, 1H), 8.00(s, 1H) -

Expl Rx . Ms NMR (400MHz), & {ppm)
No. |
: DMSO-d6 : 1.2-1.38 (m, 4H), 1.4-1.85 (m, 4H), 3.11
251 o~ Ms: 589 | (t, 4H), 3.42-3.56 (m, 1H), 3.7-3.8 (m, 7H), 6.44 (dd,
©/ 1H), 6.64 (d, 1H), 7.18-7.26 (m, 1H), 7.38-7.5 {m, 2H),
E"j | ~ 7.81 {d, ﬂH), 7.88-7.96 (m, 1H), 8.16 (s, 1H), 8.17 (s,
o 1H), 8.4-8.5 (m, 1H), 9.34 (s, 1H)




1hH,

1.35-1.43(m 2H),

9.20-9.45(m 1 H) WD 2004/080980 PCT/ EP2004/ 002616
1.45-1.61(m 6H),

1.

75- 586 1.85(m 2H),

75 20-8 DMBO- d6:
2.30-2.40(m 1H),

2.43(d, 3H), 2.42- [Mrl]+ 2.55(m 4H), 2.60-2.70(m 2H), 3.68-3.77(m 2H),
3.75(s, 3hyo 2604/8ed¢l. 1H), 6.62(d, 1 H),. 7.21 (dd, lH),pciB/Eonﬁ%ébsléH)
7.43-7.51(m | H), 7.73-7.81(m 1H), N 7.75(dd, 1H), 8.15(s s,

1H), 8.45-8.52(m - 1H), 9.34(bs 1H) 20-9 DMBO-d6: 1.85-1. 95(m 2H) 2 15(s,
3H), 2.18(t, 2H), 569 2.22-2.40(m 8H), .2.43(s, 3H), 4.17(t, 2H), 6.65(d,

ON [Mr1] + 1H), 7.06(dd, 1H), 7.20(d, 1APE-7.22(ddd, 1H), 7.25(d, ~_ 11 1H),
7.39-7.47(m 2H) 7.72-7.82(m 1H), 7.77(dd, CND 1 H), 8.26(s, 1 H),

8.52(d, 1 H), 9.22(s, 1 H, 9.36(s, 1 H N DVBOd6: 1.85-1,95(m 2H),

2.19({], 2F), 2.254 20-10 558 2.35(m WB)MSOXIB3(2-1.38KH, 413, 5823, BOOBH)IHEE-
4.19(t me A | "N °2H), 6./66(d, , ds B

7 204BRY) 7 o d 1h), 7 oV §E ) 1R a et Pos G i S8 Eb i
7.76(q4d, 1H), 8.2%(s, 1H), 18.52(d, 1H5.4-3& (pn(1&l), 3AH) (s, 3136844 {h) 1HHVESRAG:

2.64 (d, 3H), 2.8¥-2.96 (m J4H), 3.65}3.7 , 3
3H), 4. 41-?51 1 H),(6.50H%dd, N@d ﬂ@ 3%3%&15’”7{8&%& 34"”?3 .80
7.55-7.64 {m 2H,, J7.96 (d, 1 H), o j %GH):?_L?'HB% F()578§-7|9€ﬁ ﬂ81t198(137(51 |
H, 8,49 (F, 1 H7 9.07 (s, 1 H. 0. P84, 822(s, 1H), 8.36-8.46 (m, TH), 8.31 (s, 1H) |

The following 5-Chioro-N*(substituted phenyl)-N*{2~(propane-1-sulfonyl)-phenyl]-pyrimidine- -~

2,4-diamine are prepared from (2, 5-D|chloro-pyr|rmdin-4-yl) [2~(pr0pane-1-suIfonyl)-phen;?]]—~

amine and the correspondmg aniline fo[lomng the procedure of Example 7A

ExpiN Rf (solvent) | NMR (400MHz) , & (ppm)
© 1 s orm
P ] CDCly: 0.97(L,3H), 1.72-1.82(m, 2H), 3.08-3.94(m,
26-1 ¢r ° _ " 0.58 6H), 3.87-3.89(m, 7H), 6.46(dd, TH), 6.53{d,TH), 7.24- |
(ACOEt) | 7.28(m,1H), 7.30(s, 1H), 7.60-7.64(m, 1H), 7.94(dd, 5/
[Nj 1H), 8.05(d, 1H), 8.15(s, 1H), 8.58(d, 1H), 9.40(s, 1H) |
Q
P CDCl: 0.98(t, 3H), 1.85-1.68(m, 2H), 2.15(s, 3H),
26-2 0.57 3.16-3.07(m, 6H), 3.67-3.62(m, 2H), 3.81-3.78(m,
¢r (MeOH: | 2H), 3.89(s, 3H), 6.47(d, 1H), 8.55(d, 1H), 7.36-
[”j AcOEi=1:4) | 7.33(m, 1H), 7.62 (dd, 1H), 7.95(dd, 1H), 8.08(d, 1H),
; | 8.15(s, 1H),8.58(d, 1H), 9.41(s, 1H)
Ac




DVBO- d6: 2.64 (d, 3H), 3.05 (bs, 4H), 3.59 (bs, 3H), 20-12 / MBS 3.87(bs,
3H), 3.89 (bs, 4H), 4.52-4.48 (m 1H), O I / 535 6.57(bs, 1H), 7.25-7.20(m
1H), 7.44-7.32 (m 1H), N 7.63-7.52 (m 1 H), 7.94(bs, 1 H), 8.06 (d-1 H),
8. 25(s, C -WO200408(9808. 48(d, 1H), 9.06(bs, 1H) 0/ WO 2004PCUBEEBG4/002616
PCT/ EP2004/ 002616 -76- DMBO-d6: 2.17 (bs, 3N), 2.63 (d, 3H), 2.68 (bs, 4H),
20-13 0~1 MBS 3.10(bs, 4H), 3.57 (s, 3H), 4.54-4.46 (m 1H), o 548 6.59(bs,
1H, 7.27-7.18(m 1 H), 7.37 (bs, 1 H,g7.62- N 7.55 (m 1H), 7.94(bs, 1H)),
7.95 (d, 1H), 8.16(s, IN), CND 8.48(d, 1H), 9.04(bs, 1H) DVBO-d6: 1.06 (t,
3H), 1.86 (dd, 2H), 2.37 (s, 3H), 20-14 M5 2.62-2.59 (m 4H), 2.64(d, 3H),
4.00- 31974k —546—4—62 14 SA— (M hth G-l Lt b6 RA L L) 727
7.22(m W), 7.98-7. 54(m| Gy OFTGsgT 431 8p(mgHiot.g2-1 A,
8.11(s H), 9.07(b&13 1H)4H) DBBO7ER:, 48),460011.8Fm( aH), 294
1.72-1] 79 -15 04 LGNS, 1./1825.3..90 ( - | H)
2.43 (5, 3H), -1 2] 62::2L(&€Bﬁn-§£4ﬁjiﬂ': ﬂ?r g‘a@%@;ﬁ(ﬁ)%@ﬁ%ﬁ%ﬂ(.
3H; N 8.47 (dd,[1F), 6.63 (dhcOEM14),BRHE, 8R),ELe4:3. 23, ZHR3.87/(sNaH), B8:47(ddid
1H), 7y32-7.41 ( o 144752 ({1 o5g (b 1H), 7.24-7.33(m, 1H), 7.62(dd, 1R),
O 7.94(dd, TH), 8.00(d, 1H), 8.14(s, 1H), 8.59(d, 1H),
9.39(bs, 1H). _
P CDCly: 0.97(t, 3H), 1.45(d, 1H), 1.68-1.82(m, 4H), 2.0-
26-4 ¢ 022 [ 21(m, 2H), 2.91(ddd, 2H),3.10(ddd, 2H), 3.46-3.51
. (ACOED) | {m, 2H), 3.84-3.92(m, 1H), 3.88 (s, 1H), 6.48(dd, 1H),
L N | 8.57(d, 1H), 7.23-7.32 (m, 1H), 7.62(dd, 1H),
. 7.94(dd,1H), 8.02 (dd, 1H), 8.14(s, 1H), 8.59(d, 1H), .
on 9.39(bs, 1H) o
L CDClz: 0.7(t, 3H) 1.71-1.82(m, 2H), 1.86-1.88(m,
26-5 ° 0.1 2H), 2.01-2.08(m, 2H), 2.25-2.37(m, 1H), 2.75 (ddd,
(ACOE!) | 2H), 3.10(ddd, 2H), 3.63-3.66(m, 2H), 3.88(s, 3H), .
' " | 5.25-5.40(m, M), 5.40-5.58 (m, 1H), 6.48(dd, 1H),
— - 6.57(d, 1H), 7.22-7.34 (m, 1H), 7.62(ddd, 1H), 7.93
" (d, 1H), 7.94 (dd, 1H), 8.02 (d, 1H), 8.14(s, 1H),
8.59(d, 1H), 9.40(m, 1H) -
~ CDClz: 0.97 (t, 3H), 1.77 (ddd, 2H), 2.06-7.85 (m, 4H),
- 26-8 ° MS 2.27-2.18(m, 1H), 2.72(ddd, 2H) 3.12-3.08 (m, 2H),
( 587 3.89-3.61(m, 2H), 3.58-3.46(m, 1H), 3.64 (1, 2H),
! 3.80(t, 2H), 3.88(s,3H), 5.56-5.46 (m, 1H), 6.47(dd,
1H), 6.55(d, 1H), 7.32-7.23 {m, 1H), 7.30(bs, 1H),
7.84-7.60(m, 1H), 7.94(dd, 1H), 8.02(d, 1H), 8.14(s,
\H o 1H), 8.59(d, 1H), 9.40(s, 1H)
P CDCly: 0.98 (t, 3H), 1.46(bs, 6H) 1.82-1.73 (m, 2H),
26-7 © MS | 2.17(s, 3H), 3.58-3.46(m, 1H), 2.95-2.84 (m, 2H),
587 3.12-3.08 (m, 2H), 3.90(s,3H), 6.48(dd, 1H), 6.52(d,
N _ 1H), 7.30-7.22 (m, 1H), 7.31(bs, 1H), 7.66-7.60(m,
| )i j\“ - e e | 1H), 7.95(dd, 1H), 8.06(d, 1H), 8.15(s;-1H), 8.59(d;—
N 1H), 9.43(s, 1H)
Ac




7.82°7.82 (m 2H), 8.15 (s, IH), 8.15-8.29 (br, 1IN), .8.44- 8.53 (m 1H),
9.28-9.38 (m 1H)__ DMSO-d6: 1.47-1.55 (m 2H), 1.86--1.091 (m 2H), 2.16
20-16 ~ 0.24 (s, 3H), 2.26-2.41 (m 5H), 2.42-2.48 (m 3H), 2.61- N.
(CH2Cl 2: Wﬁ ,@@;80 3.68-3.79 (m 5H), 6.45 (dd, 1HpCTfErBa4/0096160H=8: 2)
(d, 1H), 1 7.34 (d, | H), 7.45-7.49 (m IN 1H), 7.73-7.80 (m
2H), 8.15 (s, 8. 20 (s, 1H), 8.45-8.54 (m 1H), 9.34 (s, 1H) DMSO d6:
.76-1.84 (m 1H) 2.08-2.16 (m 1H), 2,33 20-17 0. LC-MS (s, 3H), 2.42 (s,
H), 3.00-3.03 (m 1H), 3.23-3.27 (m B48 3H), 3.42-3.46 (m 1H), 3.74 (s,
H, 6.06 (dd, 1H), cN~ 6.18- 6.20 (m 1H), 7. 17- 7 23 (m | H), 38 7 48
br, N 1H) 7 72-7.77 (m _1H) 8. 12.(s -8 21 (hr -

4

7

S

.58 (br, 1 HJ, 9.30-9.]40 (br, 1WCM@%o@@‘&eb%b%%ﬁ‘ﬂ@ﬁéé%*@ozele

Qgl§: | 1. 36-142Xm 2H), W$9- 1 27-51(61”2H H)m-?ogh% sﬂoss&d\@i rF)\Zl-hC'

. 2.15-2. @ 1H), [2.24-2. 36 . 39- ]( n)é{

" 3H), 3.2%<& 40 (m 2H) 573 74 %537?<L§ eﬂj 3@9@@”()&#7@%1“)6 d(dbj

.22-7{26 (m ‘i%:),8 1.64% 46H§mb 7.28-748-(h, 53), (rrsu(bmH) 75‘&576’0(
S1

dd, ,
Odel 1.31-1.46 (m 2H), 1.69-1 57%5@‘1’2“15)89(38 )Qgﬂﬁ@ %l@éa@ (S
61 (MNZH), 3.18-3.26 (m |y 94BsatH) N 519 3.74 (m 2H), 4.62
62
%
1

-

L 1H), 6.90 (d, 1H)} HV7.22.7.26 (m 1H), 7.42-7.46 (br,
7.48-7| 56 1H), 7.77-7.80 (m|2H), 8.13-8.18 (br, 1H). 8.25 (s 1 H),
.46 (n ., 9.25-9. 3

O(m 1 H

| CDClyt 0.87 (1, 3H), 1.17(d, 3H) 1.76 (ddd, 2H), 2.86- |

MS | 2.81(m, 2H), 3.18-3.05(m, 6H), 3.74-3.67 (m, 2H), ("

“TB87 | 3.86-3.78 (m, 2H) 389(5 3H),647(dd 1H) 6.55(d,
kY, 7.26:7.20(m, 1H), 7:34(0s, 1H), 7.64-7.60(m,

1H), 7.95(dd, 1H), 8.07(d, 1H), 8.15(s, 1H), 8.58(d,

1H), 9.41(s, 1H)

P CDCH: 0.97 (i, 3H), 1.76 (ddd, 2H), 2.86(d, 3H), 3.14-
26-10 ° MS | 3.08(m, 2H), 3.15(t 4H), .55 (t, 4H), 3.89(s,3H),

-t 517 4.48-4:39 (m; 1H), 6.46(dd; 1H), 8:55(d, 1H), 7.20-
7.24(MAH), 7.34(bs, 1H), 7.64-7.60(m, 1H), 7.95(dd,

[ j— Sl ‘iH),&OS(d ‘1H) 8.15(s; 1H), 8.58(d, ‘iH) 941(3 tHy | o
o N : - T Tt Tl TIaee T T S
== ) , [ z .'_A i - ""_"':.',"""" :
/o : ' Yo
P CDCly: 0.98 (4, 3H), 1.51 (s, 6H), 1.82-1.72 (m, 1H),
26-11 ° MS 2.13 (s, 3H), 3.12-3.08 (m, 2H), 3.26(s, 2H), 3.44 (1,
587 2H), 3.74(t, 2H), 3.88(s,3H), 5.56-5.46 (m, 1H),
N | 6.45(dd, 1H), 8.51(d, 1H), 7.00(bs, 1H), 7.62-7.58 (m,
>E j 1H), 7.64-7.60{m, 1H), 7.93(d, 1H), 7.96(dd, 1+),
i N

8.13(s, 1H), 8.62(d, 1H), 9.42(s, 1H)




DVBO d6: 1.66-1.76 (m 1H), 2.00-2.07 (m 1H), 2.14 20-20 - A(r)I LC- M
(s, 6H), 2.43 (s; 3H) 2.68-2.76 (it, 1 H, 2.87-2.91 (m 5321 H),

2.99-3. 10 2 24328(m | H), 3.71 (s, -N3H), 6.25 (dd, 1 .90
(d, 1H),7. "5993 7.21-7.24 (m 1H), 7.40-7.45K @%“{Elf(ﬁpﬂmﬂﬁﬁ 8- 7 83
(m 2H), 8. 19 (s, 1H) 8 24 (s; 1H), 8.46 (d, 1H), 9.27-9.36 (br, 1H - -
20-21 DVBO-d6: 2.37-2.47 (m 4H), 2.48-2.53 (m 3H), 2.64 M : 549 (t, 2H),
3.57 (t, 3H), 3.77 (s, 3H), 3.92 (t, 2H-896.61 (dd, 1H), 6.93 (d, 1H), 7.28
(dd, 9H), 7.56-7.63 (m 2H), - 7.75-7.85 (m 2H), 7.74-7.84 (m 2H), 8.14
(s, 1H), CO| 8.29 (s, 1H) 8.46 (d, 1H), 9.33(s, 1H DVBO-d6: 2.20 (s; 3H),

é- g-lzd" 0 16"%4 Zd64 (t, Z?) be éUéiZCW@Fi:@@ P 3Fl; 1.81- 13H1m, 49611 842(ﬁ')
1H), (osJi HZ?7 7. 84 ’Og':i)) 8 12 (% s, %)26 288, H) ’14132'5)0%“(‘61"’)’3@%‘1 SH}
9. 33(brls VIO 2004/ 080980 |PCT/sEB20044, 98885 5.4528150 PR 4%3(d 420728, 860(
3. 308 (7.3- Oy, 7 e tese thigth 3%‘%1 17 e 1°
(dd, 1K), 8 .31 (s, 1) t#), 7.85451(ral, 1H, 7B5(d@.181),(hosd, 1HH)
70(dd 1H o %?zg?ﬂgﬁs(ﬁé% 1%0%5?%«1*5 . Ty g
(m 2H)j, 8.2 F (brs, 1| H, 8.39-8.45 (m 1 H), 934(brs 1
H) P CDCia. 0.98 (t, 3H), 1.81-1.71 {m, 3H), 1.95-1.84 (m,
2613 © MS | 3H), 2.68-2.63(m, 1H), 3.12-3.08 (m, 4H), 3.28(d, 2H),
e | 559 | 3.89(s,3H), 5.45-5.38 (m, 1H), 6.53(dd, 1H), 6.59(d,
{ ' Lo 1H), 6.71-6.62 (m, 1H), 7.28-7.21 (m, 1H), 7.35(bs,
O’ . - 1H), 7.65-7.61(m, 1H), 7.95(dd, 1H), 8.08(d, 1H),
K 8.15(s, 1H), 8.58(d, 1H), 9.41(s, 1H)
NH, L L o
P CDCly: 0.98 (i, 3H), 1.85-1.74 (m, 3H), 2.00-1.86 (m,
26-14 ° 1 Ms |3H)270-251(m, 1H), 3.13-3.08 (m, 4H), 3.20-3.27 _
© 550 | (m, 2H), 3.89(s,3H), 5.46-5.37 (m, 1H), 6.53(dd, TH),
! 6.59(d, 1H), 6.60-6.56 (m, 1H), 7.28-7.19 (m, 1H), | .
OYc’ 7.34(bs, 1H), 7.65-7.61(m, 1H), 7.95(dd, 1H), 8.08(c;
1H), 8.15(s, 1H), 8.58(d, 1H), 9.41(s, 1H)
NH2 [ D
B P CDCls: 0.99(t, M), 1.79-1.72 (m, 2H), 2.02 CF I
( | 26-15 o bf‘:’ MS | 2.98{t 2H), 3.16-3.12 (m, 2H), 3.53(t, 2H), 3.67(t, 2H),
_ | Ny ' 550 | 3.87(s,3H), 6.54(dd, 1H), 6.82 (d, 1H), 7.20-7.19 (m,
N \) 1H), 7.56(bs, 1H), 7.67-7.62(m, 1H), 7.96(dd, 1H),
Ae 8.07(d, 1H), 8.21(s, 1H), 8.59(dd, 1H), 9.46(s, 1H)
/. | CDCly 0.98 (T, 3H), 1.81-1.72 (m, 2H), 2.49 (1, 4H)
26-16 ° MS | 2.66 {t, 2H), 3.12-3.08(m, 2H), 3.18 (t, 2H), 3.74(t,
d)/ 561 | 4H), 3.86(s,3H), 6.53(dd, 1H), 6.20(dd, 1H), 6.26 (¢,
1H), 7.13(bs, 1H), 7.25-7.21 (m, 1H), 7.62-7.57(m,
q 1H), 7.87(dd, 1H), 7.83(dd, 1H), 8.12(s, 1H), 8.62(d,
| 1H), 9.40(s, 1H) o
J




DVBO- d6: 1.24-1.38 (m 2H),

(m 2H),
3.84 (d, 2H),

| H),
3H)

1H),
2H) ,

2.

7. 4Qr0/20b4/080980 1 H) ,
8.44-8.5 (m 1 H),
, 1.8- 20-26 |
2.73-2.8

16 (s, 3H),

6.48 (dd, 1H),

1.64-1.8 (m 3H),
2.41-2.45(m 3H),
~~"1 6.64 (d, |
7.74-7.8 (m 2H),
9.34 (brs,

1
2

1 H DVBO-d6: 1.181.3 (m 2H),
~N Ms: 547 1.88 (m 2H),
: (m 2H), 3.75 (s, 3H), 3.65 (gg.2H 3 77 (s, 3H), 6.57
6.93 (d, 1H), 7.25 (dd, 1H), 751-7.6 (m 2H),

.3

+ %

-\l -
&

1.83- 20-25 |
2.76 2.83 (m 2H), 3.75 (s, 3H),
H, 7.2-7.25 (m | H), 7.41 (
8.16 (s, 1 HcT/Ep20@/m00ke1s, 1 H)
1.56-1.7 (m
2.41-2.45(m 3H),
(dd, 1H)
8.09 (brs,

215 (s, 3H),

7.7-7.9 (m 2H),
1 (bra, 1 H'"_,

~\ Ms:547 1.92

d,

DVBO-d6: 1.62-1.72 (m

2. 64-).

(d,
2H),
DVBO-

1|_i), 4
3. 76.

7.18-7.

8. 27 |

nlaVaVaW Wi
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G0 DG i a7 b, 24505 46 e
2}30; {t, FH)4B9F-249 (mm%), 3.H+5-,3é'71.(r?|42|¥), 8 (1
278 830, By B hgs i S5 g ot ,

2Hh), 7.28-224dm, 1347 .57®s 61, 0.26M.213,,
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26-18

i

COCL 87 (1, B 181272 .2 081300 (n 26
2H), 2.49 (i, 4H), 2.66 {, 2H)}, 2.40 (t, 2H), 3.59 {t,
2H), 3.69(t, 2H), 3.87(s,3H), 6.41 (_cid, 1H]}, 6.51(d, -

26-18

e

MS

CDClg: 0.98 (t, 3H), 1.82-1.73 (m, 2H), 2.14 (s, 3H),
3.12-3.08 (m, 2H), 3.55-3.45(m, 2H), 3.66-3.56 (m,

4H), 3.76-3.68 (m, 2H); 3.95(5,3H), 6.95(dd, TH), 7.08 |+~

(d, 1K), 7.32-7.28(m, 1H), 7.62-7.64 (m, 1H), 7.71(s, -
1H), 7.97(dd, 1H), 8.22 (s, 1H), 8.39(d, 1H), 8.52(d,
1H), 0.46(s, 1H) - . - B e e

26-20

MS

546

CDClg: 0.97 (&, 3H), 1.82-1.73 (m, 2H), 3.12-3.08 (m,

(d, 1H), 7.32-7.28(m, 1H), 7.69-7.64 (m, 1H), 7.32-
7.28(m, 1H), 7.97(dd, 1H), 8.21 (s, 1H), 8.34(d, 1H),
8.52(d, 1H), 9.45(s, 1H)

26-21

MS
615

CDCly: 0.97 (4, 3H), 1.82-1.72 (m, 2H), 2.71 (¢, 3H),
3.05 (s, 2H), 3.10 (m, 2H), 3.18 (t, 4H), 3.88(s,3H),
4.17-4.08 (m, 1H), 6.47 (dd, 1H), 6.54 (d, 1H), 6.99-
6.89(m, 1H), 7.28-7.24 (m, 1H), 7.31(bs, 1H), 7.65-

| 7.60 (m, 1H), 7.32-7.28(m, 1H), 7.95(dd, 1H), 8.05 (d,

1H), 8.15(s, 1H), 8.59(d, 1H), 9.41(s, 1H)

1H), 7.29-7.25 (m, 2H), 7.65-7:60(m, TH), 7.95(dd™ ( 77
ok - B T
1HY, 8.05(d, 1H), 8.15(s, 1H), 8.56(d, 1H), 9.41(5, 1H) |

2H), 3.80-3.58(m, 8H), 3.94(s,3H), 6.94(dd, 1H), 7.02 |

N, K
L—




20-29 Ms:519 (s, 3H), 2.35-2.4 (m 1H), 2.41-2.45(m 3H), 2.58-2.63 (m |
H, 2.63-2.7 (m | H), 2.78-2.83 (m | H), 3.75 (s, 3H), 4.86-4.92 (m 1
H), 6.43 (dd, 1 H), 6.58 (d, 1H, 7.19-7.25 (m 1H, 7.41 (d, 1M,
7.44-7.51 WR 20048 09307 73- 7 83 (m 2H), 8.16 (s, 1H), 8.26P(IHR004qp6168, 43-
8.52 (m 1H), 9.34 (brs, 1H DVSO-d6: 1.04 (t, 3H), 1.74-1.82 (m 1H),
2.23-2.33 20-30 Ms: 533 (m 1H), 2.47-2.5(m 6H), 2.62-2.72 (m 2H)),
2.8-2.87 (m 1H), 3.75 (s, 3H),;4.86-4.92 (m 1H), 6.44 (dd, 1H), 6.59 (d,
1H), 7.19-7.25 (m 1H), 7.41 (d, 1H), 7.44-7.51(m IH), 7.73-7.8 (m 2H),
8.16 (s, 1H), 8.26 (brs, 1 H), 8.44-8.51 (m 1 H, 9.34 (brs, 1 H DVBO dé:
2. 23( Sp—3HT 2382 AT T 2872 . .
(s, 3H). 6.63 (dd,| 1H.~6.93|(d, 1H), cﬁb}gggsyaw?@o%"m@g LUy
7. 48- 7| 22 m 76-7. 84 (MS 1H) 2HE 345342 red)2H)83.865¢.63 (mHBH), 383,$(dd,
1H) 9. 29(s, 1H) d6: 1.35{1. 554 m 3.85(58 m2 P Eéa Vs
. 586 [2. 23(4, 2.41-2. 445 (m 3H),§H) ebf )15|_§§58@é A 41 2”"8
(d, 1H), 7.7 m 1H), V.44 (d, jﬁ)50(d 7Hh§3ﬁ 18 (rm2H), 52-775$(617H$7 (m
1H), 8.16 (g, 8.25 (s, |1 H), 843965 114 Bl)osa%%(351sé1 @é‘g
1.62-1. 71 (h 95204(m 1H), gﬂ ) Plosa i I H)’
3H), 239-2[43 (mN 3§, 2.93(3.1 (m Qﬁﬁ(SéH)lssze(m 2H) 3.71(s, 3H),
6.19 (jeeh—HH——6-—88—{ch 76774 Gyt 74
7.48 (jm 1Hf, 7.75 (dg,/l '8.06 (b 9?%?‘%3"1”8"(@?3’5%1'12(3'13“”"‘-30‘
26-23 MS 1.74(m, 2H), 2.80-2.63.(m, 5H), 3.12-3.08 (m, 2H),
558 | 3.19-3.17 (m, 4H), 3.87(s,3H), 6.48 (dd, 1H), 6.56(d,
( 4 1H), 7.30-7.23 (m, 2H), 7.62-7.58(m, 1H), 7.94(dd, |
Ej 1H), 8.00 (d, 1H), 8.14(s, 1H), 8.59(d, H), 0.40(s,
/'L " | , M|
P CDClz: 0.98 (4, 3H), 1.81-1.72 (m, 2H), 2.03-1.81 {m,
26-24 O © S 1H), 2.28-2.19 (m, 1H), 2.33 (s, 6H), 2.82-2.84 (m,
| 544 1H), 3.12-3.08 (m, 2H), 3.17(t, 1H), 3.35(0dd, 1H), |
N 3.51-3.42 (m, 2H), 3.87 (s, 3H), 6.11 (dd, 1H), 6.14
{ Z : (d, 1H), 7.09 (s, 1H), 7.26-7.20(m, 1H), 7.60-7.56 (m,
/N/ 1H), 7.85(d, 1H), 7.92(dd, 1H), 8.11(s, 1H), 8.38(d, _
1H), 0.41(s, 1H)
P CDClg: 0.98 (- 3H), 1.82-1.71 (m, 2H), 1.96-1.86 (m, . | -
-~ | 26-25 © MS | 1H),2.33-2.20 (m, 1H), 257 (s, 1H), 3.17-3.08 (m, . _
( 530 3H), 3.35-3.30 (m, 1H), 3.54-3.30 (m, 3H), 3.87 (s,
! 3H), 6.12 (dd, 1H), 6.16 (d,1H), 7.09 (s, 1H), 7.32-
{ Z 7.24(m, 1H), 7.58 (dd, 1H), 7.85(d, 1H), 7.92(dd, 1H),
i 8.11(s, 1H), 8.64(d, 1H), 9.40(s, 1H)
P GDCl3: 0.98 (t, 3H), 1.83-1.71 (m, 2H), 1.96-1.81 (m,
26-26 ° MS | 2H), 2.16-2.02(m, 2H), 2.53-2.28 (m, 5H), 2.87-2.72
546 (m, 2H), 3.42-3.08 (m, 2H), 3.88 (s, 3H), 4.32 (bs,
| 3H), 6.4 (dd, 1H), 8.53(d, 1H), 7.32-7.25 (m, 2H),
7.63-7,59 (m, 2H), 7.94(dd, 1H), 8.04 (d, 1H), 8.15(s,
\ 1H), 8.57(d, 1H), 9.42(s, 1H)




1H), 8.4 (d, 1H) DMSO-d6: 2.02 (m 1H), 2.42-2.46 (m 3H), 2.71-2.91 20-34
nll Ms : 546 (m 4H), 3.44-3.51 (m 4H), 3.76 (s, 3H), 6.66 (dd, -
1H),-6.94 (d, 1H, 7.21-7.27 (m 1H), 7.75-7.85 (m 2H), 8.19 (s, 1H), 8.26
(s, 1H), 8&vdioohdsoodd), 9.28 (brs, | H). WO 2004/080980 W@ﬁagmﬁgozmes
-80 20-35 M5 (ESI) HPLC Retention time (mn) 464 (MH) 2.68 0 O The
fol |l ow ng

2- [ 5-chl or o- 2- (subst . phenyl am no) - pyri 'gin-4-y|anino]-N—sec-butyI-benzene-
sul fonam des are prepared from e

2- (5-chl oro-2-chl oro-pyrim di n-4-yl am no) - N- sec-butyl - benzenesul f onam de

and t corresponding aniline faollo |
g(_DRf 1(sol \1/egt9% NIVR 04902/[12)] 3 S (gpz D@y Opﬁ(mﬁggi 3891.30 (., 1HHH) 490, 4@8(&1
5H) . 2887 (n-hdkank: (s, 3Hj), W, _3;(1-5(1'3#& 168 2ty ﬁém?lgi)m ZHfs%@z o
CAcOEt E1: 1) |1H), S7.47(m| 2Hp45 7. fg)mﬁﬂ {1y 2H)g: 1%30@ (76 2HY): 3459 (d, -
?- gr- i gg( m 9.32(s, _1H) 21-2 W%bﬂgsd@(@@(-lgﬁ @Fdllnﬁ) 8?56? 3H),
C17-1L. 26(m n- hexang: 3.03-3. (m
1H), | AcCEt|=3: 1) 6.96-7.00(m 11-1), 71*&19 343364, %’#))76‘}'729?1"7 B‘D( ﬁ1941ﬂd1H)
7.60-7.64(m . 79-7.83(m 2H), 8| H)(&02 MdNiH), 834&L1 (H), sMddd, IH§D4DS7( M
1H), B.29(s, N )
P CDCly: 0.97 (t, 3H), 1.88-1.65 (m, 3H), 2.05-1.87 (m,
26-28 o MS 2H), 2.21-2.08 (m, 1H), 2.67-2.55 (m, 4H), 278- | - |
517 | 2.71(m, 2H), 3.12-3.08(m, 2H), 3.61(d, 2H), 3.67" ( e
A | (s,3H), 6.47 (dd, 1H), 6.56 (d, 1H), 7.28-7.23 (m, 2M), | ** *F
Q S 7.64-7.60(m, 1H), 7.94(dd, 1H), 7.99 (d, 1H), 8.13(s,
oH ' 1H), 8.80(dd, TH), 9.39(s, TH)
- “d‘j"/ ] | CDCly: 0.97 (t, 3H), 1.89-1.65 (m, BH), 2.08 (d, 2H), | &
2520 | 7 e MS 2.20-2.10 (m, 1H);:2.68-2.58 (m;4H), 2.78-272 (M- |* 1, |
585 | 2H), 3.12-3.08 (m;2H); 3.61(d, 2H), 3:87(s,3H), 647 |- 71
Q — | (dd, 1H), 6.58(d; 1H), 7.30-7.23 (m, 2H); 7.64-7.60(m, | ~iic. |
I T 1H), 7.94(dd; 1H), 7.99 (dd, 1H): 8.13(s, 1H), 8.60(dd, | -7,
-, B 1H), 9.39 (s, TH)s =+
| | TosT@oh), 7182 (m, 2H), 306514 (m, 2H),
26-30 | ¢ ° . MS 3,80 (s, 1H), 6.60 (ddd; 4H}; 6.66 {dd, 1H}), 7.25-7.30 foo s
<j .7 |7 451,453 | (m: 1H), 7.35 (br.s,1H), 7.63 (dd, 1H), 7.95 (dd, TH), { HERE
; 8.09-8.18 (m, 1H), 8.17 (s, 1H), 8.52 (dd, 1H), 9.42 (s, |
1H).
~ 0.98 {t, 3H), 1.71-1.83 (m, 2H), 2.18 (s, GH), 2.47-2.64
26-31 /(5’ ’ MS (m, 4H), 2.72-2.84 (m, 2H), 3.08-3.15 (m, 2H), 3.42-
647, 649 | 3.54 (m, 2H), 3.58-3.69 (m, 2H), 3.84 (s, 3H), 3.94-
H 4.03 (m, 2H), 6.45-6.51 (m, 1H), 6.78 (d, 1H), 7.22-
[j 7.27 (m, 1H), 7.60 (s, 1H), 7.67-7.74 (m, 1H), 7.93-
j\ 7.97 (m, 1H), 7.73 (d, 1H), 8.02 (s, 1H), 8.54 (d, 1H), | -
’ 933(s, H).. - = - mon o oime | ad
|




WD 2004/ 080980 PCT/ EP2004/ 002616 -81 21-3 0.30 DVsO-d6 0.61(t, 3H), 0.87(d,

3H, 1.21-1.29(m 21-1), -~ (n-hexane: 1.58-1.67(m 2H), 1.86-1.93(m 2H),
2.14-2. 20(Wo 20066%dsgl: 1) SH), 2.59-2.67(m 2H), 3.06-3. OgémEP%dﬂ)l/OO%l(?‘l(s
3H), 4.32-4.36(m 1H), 6.46-6.48(m 1H), 6.63(d, 1H), O\, (m 1

Hy, 7.40-7.50(m 2H), 7.79-7.81(m 2H), 8.16(s, 1H), 8. 21(bs 1H),
8.35-8.42(m 1H), 9.29(s, 1H) 21-4 DwsO-d6 0.61(t, 3H), 0.87(d, 3H),
1.22-1.29(m 2H), 0~1 0.30 2.43-2. 47(m9%—|) 2.61-2.63(m IH, 2.68-2.70(m
(n-hexane: 2H), 3.04-3.1.1(m 1H), 3.56-3.60(m 5H), 3.75(s, 3H),

AcOEt=1:1) 3.93-3.96(m_ 1H), 4.08-411(m 2H), 6.45-6.47(m CN 1H), 6.64(d,
1H); (7 I%ilj 22(m 1H); 7} 43- LH;lﬁ‘ﬁ.lm ZEMDDMHZ,SIDGQ ,B2bpm): BIFB (t: 8H), 7(55-1.80 khy;,
8.21(s| 1 , 8.42- 8. ~; 31 T

2-[ 5- chl or 042- (subs ahi nd é:)pyrl %&%84( Cﬁ'gn?ﬁ%‘?wgs@ﬂbat% (M &H: ene|
sul f onpm deg are prepared from 347(m 2H), 3.84 {s; 3H}, 6.54 (dd; 1H), 6.79 (d; 1R),
2- (5-chl or o- r -pyrim’din-4-y|am t oyl f m de
and t hge corre,srp@dl ng aniling follown 0%' r?@c%ejé(’jﬁu é1@f?Ex§dae%H 'Zoébr@ ee
~NN ofii ExplNo. Rx Rf (solyent) NWR Gﬁﬁ)@l\ﬂ&z(}:.,ﬂ'ﬁ §.pp gy THRE. SIY/ESdQ‘E-I;LQQim
DVBO-db6 0.69(d, 61-1), 1.52-1.59(m 1HEH 2.57- o~ (n-hexane: 2.58(m 2H),
3.82(sl__3H) 1 6.75-6. 80(m 1 H, 6.99- P AcOEt=3:1) 7.02(m 1H),

7.29-7. 38| 1H),7.56 (m 1H).p. 400MHz, CDCI3, 8 (ppm}): 0.98 {t; 3H), 1.50-1.80 (m;

[o]

163,4 6H), 2.24 (bs; 1H), 2.45-2.65 (m; 6H}, 3.12 (m; 2H),
3.45 (m; 2H), 3.77 (m; 4H8, 3.85 (s; 3H), 6.55 (dd;

[ ! 1H); 6.79 (d; 1H), 7.24 (dd; 1H). 7.52 (s; 1H), 7.64

. o\/’ ' (dd; 1H), 7.93 (d; 1H), 8.01 (s; 1H), 8.20 (s; 1HY, 8.42
{(s; 1H).

m.p. 400MHz, CDCI3, 5 (ppm): 1.00 (s; 3H), 1.78 (m; 2H),
2329 2,83 (s; 3H), 3.03 (m; 2H), 3.12 (m; 2H), 3.38-3.60 (m;
8H), 3.88 (s; 3H), 6.56 (m; 1H), 6.82 (d; 1H), 7.29 (m;
1H), 7.60 (s; 1H), 7.64 (m; TH), 7.95 (d; 1H), 8.12 (s;
1H), 8.20 (s; 1H), 8.59 (d; 1H), 2.50 (s; 1H).

/”\)
26-35 ] m.p. 400MHz, CDCI3, & (ppm): 0.89 (t; 3H), 1.43 (m; 1H),

26-34

o
/

197.3 1.63 {m; 2H), 1.77 (m; 2H), 1.80 (m; 2H), 2.70 (m;
2H), 3.13 (m; 2H), 3.28 (m; 2H), 3.75 (s; 1H), 3.84 (s;
3H), 8.55 (m; 1H), 6.80 (d; 1H), 7.24 (m; 1H), 7.53 (s;
1H), 7.64 (s; 1H), 7.93 (d; 1H), 8.02 (s; 1H), 8.20 (s;
1H), 8.58 (d; 1H), 9.41 (s; 1H).

26-36 l m.p. 400MHz, CDCI3, & (ppm): 1.00 (& 3H), 1.78 (m; 2H),
0
. ™~

e \

1476  |8.12 (m; 2H), 3.56 (m; 1H), 3.87 (s; 3H), 6.53 (dd;
/Q« 1H), 6.80 (d; 1H), 7.30 (dd; TH), 7.52 (s; TH), 7.64 (m;
O: 1H), 7.95 (dd; 1H), 8.08 (s; 1H), 8.20 (s; 1H), 8.60 (d;

1H), 9.48 (s; 1H).

26-37 m.p. 500MHz, CDCI3, & (ppm): 0.96 (t; 3H), 1.70 (m; 2H),
(é/ ° 143.2 | 2.41 (m; 1H), 2.39 (m; 1H), 2.75 (s; 3H), 3.02 (m: 1H),
Q 3.22 (m; 2H), 3.43 (d: 2H), 3.82 (s; 3H), 3.86 (m; 1H),
» 8.40 (dd; 1H), 6.94 (d; 1H), 7.34 (ddd; 1H), 7.47 (s;
\ 1H), 7.63 (ddd: 1H), 7.93 (dd: 1H), 8.18 (s; 1H), 8.51




7.82-7.93(m 3H), 8.14(bs, 1H), 8.31(s,1H), 8.33(s, 1H), 9.23(s, 1H WO
2004/ 080980 PCT/ EP2004/ 002616 -82 22-2 0.30 CDCl 3: 0. 74(d, 6H)

1 57-1.64 2. 72- (n-hexane: 2.76(m 2H), 3.88(s,
. 6. 52- é"r%?"‘w&ﬁ

7 36( bs,

8.36-6.39(m 1H), 8.98(bs, 1H) 22-3 DMBO-d6 : 0.73(d, 6H), 1.55-1.62(m 1

3H, S6(m
¥B%=3:1) (m 1H), 6.62-6.65(m 1H), 7.2H¢ WE@%"W%
F 1H), 7.56-7.60(m 1H), 7.95-8.08(m 1H), 8.10- 8.14(m 2H),

H, 2.56 0.54 2.59(m 2H), 3.10-3.12(m-%%-1), 3.74-3.76(m 7H), (AcOEt)
6.43-6.46(m 11-1), 6.65(d, 1H), 7.20-7.24(m 11-1), CH 7.40-7.48(m

21-1), 7.76-7.78(m 11-1), 7.90-7.95(m 1H 8.16(s, 1H), 8.17(s, 1H),
8.43-8.45(mf IH)7  9.3Z2(s, IH) The Tol{&WHRG _
2- [ 5- ghl or 04 2- (subst . phenyl ajm no) - pyrijm di n- 4-yl am no] - N- (1- et hyl - propyl y
benzenesul f pnam des are prepared from
2-(5-C="|ﬂ"n4b11|u|up|| f-a-A—4-y-arira N—C3—pi
pr opy!)i-%%qz'enesul f ona dé apd tHB colf 4@%3?1%3 én(Pﬁ”Phé 0P &% P TP-1-RR (m:
procedure of Exanple -ai | p13ME N INBHIE2ME3NS; 1HR2, R (s $H), @00t 25N 5H),
(400MHz), S (ppn) 23-[1 DMSO- d6: 8(. H}}ﬁ(
1.58: [0~ 0}46 1 m 2H), IL.87-1.96 %%92%%)256’%22@15%5#16@2 é‘%%«é@ﬁ
2.18(d, 3H) 65(m 2H), 2.86-2.|9@61an; 1HKY 55 GHAEN).Z=5R (7); 13197805 (m3H) ,
4. 30-4.39(m FD 6.46(dd, 1H, 6. 63(dn), 8.15 (s; 1H), 8.23 (s; 1H), 8.54 (d; 1H), 9.45 (s:
1H).
26-39 “m.p. | 400MHz, CDCI3, 5 (ppm): 0.99 (& 3H), 1.70-1.80 (m;
B 188.8 | 3H), ]2 .08 {m; 1H), 2.28 (s; 6H9, 2.83 (s; 1H), 3.00-
) 323(m 4H9, 3.37 (m; 1H), 3.83 (s; 3H), 6.19 (dd;
M), 16.83 (d; 1H), 7.23 (dd; 1H), 7.50 (s; 1H), 7.59 (m;
" oMY, 7.98 (d; 1H), .18 (s; 1H), 8.60 (¢ 1H), 9.42 (s;
B 1H). *

- The foliowing. 5-Chloro-N*-(substituted _-r;plﬁefﬁll)-N“—[z—ethanesuIfonyl-phenyl]-pyrimidin5-2,4-

~..- diamine are prepared from (2,5-DichEoro:-pyrin‘éidin-4-yl)—[2-ethanesulfonyl-phenyl]-amine and

the corresponding aniiine following the prqc_edure? of Example 7A

Expl Rx Rf (solvent) | NMR (400MHz), & (ppm) or

No. ~orMsS Retention time min. (HPLC)
P CDClg: 1.28(t,3H), 3.12-3.19(m, 6H), 3.87-3.89(m,
27-1 o 0.53 7H), 6.45(dd, 1H), 6.53(d,1H), 7.24-7.28(m,1H),

(ACOEf) | 7.31(s, 1H), 7.80-7.64(m; 1H), 7.85(dd, 1H), 8.04(d,
l:“j 1H), 8.14{s, 1H), 8.58(d, 1H), 8.38(s, 1H)




ON' 1H), 7.19(dd, 1H), 7.39-7.48(m 2H), 7.75-7.84(m 21-1), 8.16(s, IH),
8.20 (s, 1H), 8.39(m 1H), 9.33(bs, 1H) WO 2004/080980 PCT/ EP2004/ 002616
-83- CDC13: 0.59(t, 6H), 1,14-1.34(m 4H), 2.23(s,3H), 23-2 0.35

2. 45- 2. 47( WO 26d4/08®800- 2. 95(m 1H), 3.11-3.14(m ( n- hexarer/Efddb4/0036166 (S,
3H), 6.39-6.42(m 1H); 6.62(s, 1H), 7.18- H AcCet=1:1) 7.22(m 1H),
7.41-7.46(m 2H), 7.76-7.82(m 2H), 8.12(s, 1H), 8.16(s, 1H),

8.43-8.44(m 1H), 9.35(s, 1H) 23-3 DM5O.gb. 0.59(t, 6H), 1.16-1.35(m 4H),
1.75- 0.41 1.89(m 1H), 2.08-2.15(m 1N), 2.32(s, 3H), 2.90- (MeOH 3.02(m
2H), 3.21-3.45(m 4H), 3.73(s, 3H), 6.02(dd, HCHZCI2 1:4) 1 H), 6.18(d, 1

l\l) 735 7/1‘2/m 1 ) 7770’)Lm 20 8 10
NS5 T O~

H, 7.16(dd-2N 7 -27(e—2 A1) 77 A—2H)
(s, 1 H s. 8. 1H), 9.38(s, -9H) 23-4 DVBO d6:

0. 60(t | 2BH) 1. 249, 0.41 1.76-1.83(m IH)),

2. 10- 21L5(m m H, 2.91-3.01(m 2H), 3.21-3.47(m
4H), 3| 74(S 2(dd, 1H), 6.18(d, 1H 714 7.17(m
1H), 7| 28(d ), 7.77-7.82(m 2H), 8.11 (s, IN)
8.12 (B, 1 (s, 1 H 23-5 0.25 DMBO-d6 : 0.58(t,

, 1 . xane: 3H), 2.62-2.67(m 1H),
2.81-2,94(m 2H),[ 3375(s, 3 AcCEt41:1) 3.80-3.89(m 2H), 6.41-6.44(m
6} 62(d, 1H) ,~#17-7.21( 1H), 7.142-7.47(m 2H), 7.77-7.82(m

486 (M+H) | 3.07 -

587 (M+H) | 2.29 e |
D\ - o ER B :
27-4 @ B T L E o e Do T
. " _ | 545 (M+H) | 2.59 o
27-5 El;/ o~ |
O
N
P
545 (M+H) {2.45
(a}
276 ¢( ~

z




2H), 8.18(s, 1H), 8.19(s, 1 H, 8.35 -8.42(m1H; __ , 9.35(s, 1H) DWVSO dé6:
0.59 (t, 6H, 1.14-1.38 (m 4H), 2.87-2.98 23-6 0~1 Ms : 561 (m 1H), 3.1
(t, 4H), 3.72-3.79 (m 7H), 6.42 (dd, 1H), 6.64 (d, 1H), 7.18-7.24 (m 1H),
7.42-7.5 (WO2pe40808N 7.77 (d, 1 H, 7.81 (dd, 1 H), 8. 13PCF/EP2004)00268617 (s,
1 H, -~J 84-85((m 1H), 9.36 (s, 1H 0 WD 20041080980 PCTI EP2004/ 002616
-84- DMSO-d6 : 0.58 (t, 6H), 1.13-1.37 (m 4H), 1.72-1.82 23-7 . 0~1 Ms :
575 (m 1H), 2.21-2.31 (m 4H), 2.32-2.%56-m 1H), 2.54- 2.61 (m 1 H),
2.62-2.68 (m 1 H), 2.75-2.82 (m | H), 2.87-2.97 (m IH), 3.75 (s, 3H),
4.84-4.91 (m lH) 6.37 (dd, lH) 6.56 (d, 1 H, 7.14-7.24 (m | H), 7.38-
7.52 (24— 772=7,86—(m ; - 3
(brs, [1H) DVSO d6 : gﬁ;‘(ﬂﬂ#gl- .36 (m 4H), 243253 2380| Ms
. 605 (74N, 2.69 .89-2.9% (m | H), 3.59 (t, 4H), 3.76 ('S,
3H), 4.09 (t, 1 H, | H, 6464 (d, 1 H, o 7.17-7.23 (m IH),
7.41-71.52 (m 2H), IH), INT7.81 (kid, I H), 8.18 (s, 1H), 8.19 (s,
1 H, |8.36-8.46 .35 (s, I|H DVsQ d6 : 0.58 (t, 6H), 1.14-1.37
(m 4H), 2.|15 (5, 518 :1 H) | 2 25-2.4 (m 4H), 2.45-2.55 (m 4H)
2.68 (t, 2H), ~ IH, 3.76 (s, 3H), 4.07 (t, IH), 6.44 (dd, = ¢
1 H, 64— :%4%'(M+I'I'1)I“QZ457'41-7'51 tm
o
27-8 ™~
N
O"” ° s o L =
' " NH, N — | - o ‘]
\ 600 (M+H) | 2.17 - .
27"9 D\ ~ - - — o —_
HPLC condition

Column: YMC CombiScreen ODS-A (Bum, 12nm), 50 x 4 8 mm 1.D.

Flow rate: 2.0 mi/min

Eluent A) TFAAwater (0.1/100), B) TFA/acetonitrile (0.1/100)

Gradient: 5-100%B (0-5min}
Detection: UV at 215nm

The following 5-Chioro-N’~{substituted pheny!)-N*-[2-(propane-2-sulfonyl)-phenyl]-pyrimidine-

24-diamine are prepared from (2,5-Dichloro-pyrimidin-4-y1}-[2-(propane-2-sulfonyl)-phenyl}-

amine and the corresponding aniline following the procedure of Example 7A



21-1),

77-7.84 (m 2H),

The foll ow ng

2- [ 5-chl or o- 2- (subst . phenyl am no) - pyri m di n- 4- ylan1no] N-i so-butyl -

8.12-8.22 (m 1H),

sul f onam d&%¥0 a#0d/0pro&par ed from

2- (5-chl oro-2-chl oro-pyri m di n-4-yl am no) - N-cycl obut yl -

8.34-8.44 (m 1H), 9.34 (s, 1H):
benzene-
PCT/EP2004/002616

benzenesul f onam de

and the corresponding aniline follow ng the procedure of Exanple 7A ~ N
HHN. N ~i
2004/ 080980 PCT/ EP2004/ 002616

H Expi No. Rx Rf (solvent) NVR (4pOMHz),
-85 24-

5 (ppm) or M5 WO

1 DVMBO-d6 : 1.37-1.48(m 2H),

i

1.69-1.91(m 4H), 3.09- 0.353.12(m 4H), 3.63-3.74(m 1 H), 3.76(s, 3H),
Ao OBt p BN 47 Iy 7. 76 FERNE [ VR 0D AGRM 8y Gob 5. 46(d,
1H), 9{33(s,| 1H 24-2 DVBO df§: brBRB- 1.|Fdtentioh Ol mi2 (MBLG) 3H), 2.59- 0.46
2.62(mM_1 H) 3 60-3 74(m 1 [H) 3 77(s,_3H), 4 32- (NeCH: A’%G(m 1 H)
6.46-6{49(mi 1 H), |6. 62,(9 1|H), 7.16 | GBS Bidd BH)71.081 A48 (MHhH), 7.8841.98 (my(
S.F%b(ﬁs,@ﬁn)"éﬂ » GD% 1;:6(?042%“) s@re@sé-??o (rﬂ"‘?l—? §4ﬂ@1§ ﬁ‘.ZéF*)q) 3?"!08’28
(MeOH: | 2. 37(m  1H) | 3. 21- 3. 56( HACQEY e(m7iHB3 §((W12|1Jr|§’>883$ 33:])42@:1112@1841)4)
3.86(s| 3H),| 4.55 ﬂ S(m 1. 4.90(d.) dsdil 119 €86, 1hhidles BreDTMRT 263
6. 15(bs, 1H)|,” 7. 18-Zl22¢m 2H), , | .
i _ (m, 1H), 7.34 (s, 1H), 7.60-7.67 (m, 1H), 7.91 (dd,
- 1H), 8.08 (d, 1H), 8.13 (s, TH), 8.60 (d, 1H), 9.55 (s,
1H),
{("' P CDCliy: 1.31(d, 6H), 2.64 (t, 2H), 2.68-2.77 (m, 4H),
- 28-2 MS 3.19(t, 4H), 3.17-3.28(m, 1H), 3.68(t, 2H), 3.88(s, 3H),
| m/z 561, | 6.48(dd, 1H), 6.55 (d, 1), 7.23-7.32(m, 1H),
N 563 (M+1). | 7.62(ddd, 1H), 7.91(dd, 1H), 8.04(dd, 1H), 8.12(s,
: EN] 1H), 8.60(d, 1H), 8.54(bs, 1H)
ﬁ |
P CDOCly: 1.31(d, 6M), 3.12-3.14(m, 4H), 3.21-3.27(m,
28-3 ° 055 | 1H), 3.87-3.89(m, 7H), 6.46(dd, 1H), 6.53(d,TH), 7.23-
©/ (ACOEt) | 7.27(m, 1H), 7.30(s, 1H), 7.59-7.64(m, 1H); 7.91(dd,
N 1H), 8.05(d, TH), 8.14(s, 1H), 8.80(d, 1H), ©.55(s, 1H)
(]
t P CDClz: 1.32(d, 6H), 3.21-3.27(m, 1H), 4.00(s, 1H),
° 0.37 | 7.11(dd, 1H), 7.26-7.27(m, 1H), 7.28-7.33(m, 1H),
28-4 ﬁj (ACOEY) | 7.64(s, 1H), 7.86-7.71(m, 1H), 7.95(dd, 1H), 8.10(s,

A
[0

1H), 8.21(s, 1H), 8.46(d, 1H), 8.50(s, 1H), 8.54(d,
1H), 9.59(s, 1H)




7.52-7.56(m 1H), 7.89-7.94(m 2H), 8.08(s, 1 H), 8.50(d, 1H), 9.00(s, 1 H)
Cl HOHNI NNHExpi R« M5 NNR (400MHz), 8 (ppnm) No. DVBO-d6 : 1.2-1.38
(m 4H), 1.4-1.65 (m 4H), 3.11 25-1 01~ Ms : 559 (t, 4H), 3.42-3.5 (m 1
H, 3. 7- 30 biWoddohe 6. 44 (dd, 1H), 6.64 (d, 1H), 7.18- ;C%Pz(omm%gg
7.38-7.5 (m 2H), N7.81 (d, 1 H, 7.88-7.96 (m 1 H), 8.16 (s, , 8.17
(s, (0) 1H), 8.4-8.5 (m 1H), 9.34 (s, 1H WD 2004/ 080980 PCT/ EP2004/002616
-86- DVBO-d6 : 1.2-1.38 (m 4H), 1.42-1,6 (m 6H), 1.88 25-2 ul~ Ms : 587
1.98 (m 2H), 2.1-2.25 (m 5H), 2.55-2.85 (m 2H), 3.4-3.5 (m 1H), 3.74
(s, 3H), 4.3-4.4 (m 1H), 6.48 (dd, 1H) 6.63 (d, 1H), 7.18-7.24 (m 1H),

7.38-7_47 _(m 1. H) 712-78?(m1 7 88-7 96 (m 1. H___8 17 (s 1H),
8.22 (s, 1H) -8.46 (m [1H) 00931 Q%Cls A1 168)1 bBT-bT (i 2H), 1.85-2.05 {m,
5- Chl prag.a\2- ed. (ACOEt) 2H 2:30-2.48 (m, 1H), 248-2 61 m, 2H) 2.83-
phenyl) - N4-|[ topane- 1- sulif onyl ) - phe _E( %g
prepaied frlo , 3- Di'chl or o-jpyri m di h 24 %9 %‘/)23éﬁr(6$ﬂ§=n"é'[-)13§ ?“ﬁéﬁ% ?thenyl ]-
-C amne an rrespondl ng ani | i|nes#(©|3rnVve. 4o dd hed)e. 56 @i tHE 7a1-E28AD | 6
7A ci{N O|H | N Rx Rf{ (sol Vent)1I-BI.|\4‘?64(388%)791%:15F%P-I[pBO(Rdd1 \ or Np
8.12(s, 1H), 8.60(d, 1H), 9.53(bs, 1H)
502 (M+H) | 2.84 |
286 | (™
’ S : Lo
) |
L
. 478 (M+H) | 4.53
287 | ~
AN
e} s}
1 ] cDClg 1.31(d, 6H),1.51-1.42(m, 2H), 1.67-1.53(m,
28-8 7| MS | 4H), 181 1.68(m, 2H), 196 1.89(m, 2H), 2.47-
- 599 2.38(m, 1H), 2.57-2.54(m, 4H), 2.89(dd, 2H)3.24(sept,
| 1H), 3.67(d,1H), 3.87( s, 1H), 8.48 (dd, 1H), 6.56 (d, |_
1H), 7.31-7.21(m, 1H), 7.63-7.59 (m, 1H), 8.00(c, 1H){__j
8.12(s, 1H), 8.60(d, 1H), 8.55(s, 1H)
28-9 P CDCls: 1.26 (, 3H), 1.31(d, 8H),1.74-1.68(m, 2H)
© MS 1.85-1.76(m, 4H), 2.08-1.98(m, 2H), 2.19-2.10(m,
585 2H), 2.67-2.58(m, 4H), 2.79-2.72(m, 2H), 3.24(sept,
] 1H) 3.61(d, 2H), 3.87(s,3H), 6.48(dd, 1H), 8.56 (d,
1H), 7.29-7.22 (m, 1H), 7.62(dd, 1H), 7.90(cd, 1H),
7.99(d, 1H), 8.12(s, 1H), 8.60(d, 1H), 9.53(s, 1H)
O




o- CDCI3: 0.97(t,3H), 1.72-1.82(m 2H), 3.08-3.14(m 26-1 0.58 6H),
3.87-3.89(m 7H), 6.46(dd, 1H), 6.53(d,1H), 7.24- (AcOet), 7.28(mIlH),
7.30(s, 1H), 7.60-7.64(m 1H), 7.94(dd, CND 11-1), 8.05(d, 11-1), 8.15(s,
1H), 8.59( VO2M08®sa0(s, 1H) CDCl3: 0.98(t, 3H), 1.85-1r@BEPa00Rbd26162. 15(S,
3H), 26-2 0.57 3.16-3.07(m 6H), 3.67-3.62(m 2H), 3.81-3.78(m (MeOH 2H),
3.89(s, 3H), 6.47(d, 1H), 6.55(d, 1H), 7.36- AcCEt=1:4) 7.33(m 1 H), 7.62
(dd, 1 H, 7.95(dd, 1 H), 8.08(d, 1 H),-89C 8.15(s, 1H),8.58(d, 1H), 9.41(s,
1H) Ac WO 2004/ 080980 PCT/ EP2004/002616 -87 0.1 0.97(t, 3H), 1.43-1.52(m
2H), 1.52-1.67 (m 26-3 0.13 4N), 169172(m 4H) , 1.90-1.98(m 2H) , 2.34-
(MeOH[246{mm—IH),; 2751 U'l 4T‘I) = ,

2H), 3.64-3]73(m |2H) , I—%J > (

7.24-17. ZMQTH 1N) . , My 7. 921}(4)(36187(11 EN,ZQSfﬁ;QTdm,aHIrWB@m:@sHJ HY)
8.59(d, 1 H, . 0 1. 82(
i (E . o?l mCDZQ'%EJ ) 9?&(& 31—%@)6 (@ ﬁ«?@cb?slbbi 619@@ 282 gl]
(AcOEY) (m|2H), V1 H), 3. 381“')(%57(&_ 1}'45) 7%1 ZQ?G@‘IHNR‘%?G%(WWUM
1H), 7.23-7|32 , 7.62(dd, 1 ; d 4

1;)0, e 1H§m H) | és, 1H)H) 7@1@&(1#} ébbéDCﬁqS)OQeécé 1H)1ﬂ3(s81H'1; (s,
3H), 1/71-1.82(m 2H), 1. .98(m 2615 0.1 2H), 201208(m "2H)

2.25-2.37(m 1H),

CDCly: 1.31(d, 6H), 2.15(s, 3H), 3.12(ddd, 4H),
| 2811 © MS | 3.24(sept, TH), 3.64 (t, 2H), 3.80(t, 2H), 3.89(s,
( BB8 | 3H),6.47(dd, 1H),6.55(d, 1H),7.29-7.24(m,” - v
\ N 1H),7.33(bs, 1H); 7.62(m, 1H),7.92(dd, TH), 8.08(d. " | ™"
j - : 1H), 8:14(s, 1H); 8.80(d; 1H) 9.55(s 1H) :

A C e — T e .y

= CDClyt 1.16, (1, 3F, 1.31(d, 6H), 2.56-2.44(b, 2H),
28-12 i MS | 2.71-2.60 (m, 4H), 3.28-3.17(m, 5H), 3.88(s, 3H),
544 | 6.48(dd, 1H),6.58(d, 1H),7.30-7.22(m, 1H), 7.63 _
\ 7.58(m, 1H),7.90(dd, 1H), 8.01(d, 1H), 8.12(s, 1H),
E ] | 8.60(d, 1H) 9.54(s, 1H) . .

601 2.74-2.59(m, 2H), 3.24(sept, 1H), 3.66 (d, 2H,
J=12.1), 3.75(t, 4H, J=4.53), 3.88(s, 3H), 6.48(dd, 1H,
J=2.52, 8.56),8.56(d, 1H, J=2.52),7.33-7.22(m, 1H),
7.64-7.59 (m, 1H),7.91(dd, 1H, J=8.05, 1.51), 8.01(d,
[Nj 1H, J=8.56), 8.12(s, 1H), 8.651(d, 1H, J=7.55) 9.54(s,
1H)

Ve P | CDCly: 1.31(d, 6H, J=6.55),1.75-1.63(m, 2H),2.00- _
( 28-13 @J’ MS 1.91(m, 2H),2.37-2.27(m, 1H),2.60 (t, 4H, J=4.79),
()




(AcCEt) 2N),

H),

7.62(ddd, 1H),

1H),

2.00-1.85 (m 4H),

5.40-5.58 (m 1H),

3.10(ddd, 2H),

8. 5¥alz00dhBoos®. 40(m 1H) CDCl 3: 0.97 (t, 3H), 1. 77pdgdphoodldeis

26-6 /| MBS 2.2772.18(m 1H), 2.72(ddd, 2HQ 3. 12-

3.63-3 66(m,2H), 3.88(s, 3H), N 5.25-5.40(m
6.48(dd, 1H), 6.57(d, 1H), 7.22-7.34 (m 1H),
7.93 a NH, (d, 1H), 7.94 (dd, 1H), 8.02 (d, 1H), 8.14(s,

3.08 (m

T
1
H ¢

oH), 587 3.69-3.61(m 2H), 3.58-3.46(m 1H), 3.64 (t, 2H), 3.80(t, 2H),
3.88(s, 3H), 5.56-5.46 (m 1H), 6. 47(dd 1H)., 6.55(d, 1H), 7.32-7.23 (m
1H), 7.30(bs, 1H), 7.64-7.60(m 1H), -71994(dd, 1H), 8.02(d, 1H), 8. 14(s 0
1H). 8.59(d, 1H), 9.40(s, 1H) CDCI3: 0.98 (t, 3H), 1.46(bs, 6H) 1.82-
(m 2H), 26-7/ M 2. 17(s, 3H), 3.58-3.46(m 1 H), 2.95-2.84 (m 2H) 587
3.12-B.08 (m 2H)y 3.90(s, 3H), 6. 48(qE&oa: 1.1, (@78H].J=bI55), 18 (d/ 680J=T. 1
AN o i e N ,6‘ " 138550, LSl e So%E'%_es
-88- {CDCI 3] 0. 9K (), 3N), 1./19(559 3H), TH)738T(.BH), R4H(dd, 26+ 3=262,B. 88 Gas(@H) |
SR VAR A vt 154 3.”)2’9-717%3 2apirsf byt e g > 2
7.64-7.60(m Jl @i)ﬁ , 1H), 8.|0H)d,201dd) 1H8IF) 5] .81(d.1H). J=85686d2(s, 1H)
9.41(fs, 1H) 1H), 8.60(d, 1H, J=8.56) 8.54(s, 1H)
CDCly 1.31 (d, BH, J=7.05), 1.87-1.85(m, 2H), 2.17-
28-15 MS' | 1.98(m, 2H), 2.35-2.25(m, 1H), 2.75(m, 2H),
| 550 | 3.24(sept, 1H), 3.65(d, 2H), 3.88(s, 3H), 5.30 (bs,
1H), 5.48(bs, 1H), 6.48(dd, 1H, J=2.51, 8.56), 6.56(d,
1H, J=2.52), 7.33-7.21(m, 1H), 7.62 (m, 1H), 7.91(dd,
1H, J=1.51, 8.06), 8.03(dd, 1H, J=3.02, 8.56), 8.13(s,
11H),.8.60(d, 1H, J=8.57), 9.54(s; TH) -
CDGly: 1.31 (d, BH, J=7.06), 1.46-1.43(m, 1H), 1.79-
28-16 MS | 1.88(m, 2H), 2.08-1.99(m, 2H),2.89-2.88(m, 2H),
532 | 3.24(sept, 1H), 3.51-3.45(m, 2H), 3.91-3.80(m, 1H),
- 3.88(s: 3H), 6.49(dd; 1H, J=2.52, 8.56),6.57(d, 1H; - |-
J=2.52),7.34-7.23(m, 1H), 7.84:7.60(m, TH),7,91( dd,
1H, J=1.51, 8.06), 8.02(cld, 1H, J=3.02, £.08), 8.13(s,
| 1H), 8.60(d, 1H, J=8.06) 8.53 (s, 1H) o
26-17 | 'CDCly: 1.31 (d, 6H, J=6.86), 2.18-2.12(m, 2H),
MS | 3.24(sept, 1H),3.37-3.32(m, 2H), 3.39(s, 3H), 3.43(c,
532 | 1H, J=8.56), 3.51(dd, 1H, J=5.04, 10.6), 3.87(s, 3H),
4.17-4.09 (m,1H) 8.13 (dd, 1H, J=2.51,
8.56),6.16(d, 1H, J=2.52),7.00(bs, 1H),7.31-7.21(m,
1H), 7.60-7.56 (m, 1H),7.85(d, 1H, J=8.56), 7.89(dd,
1H, J=1.51, 8.06), 8.10(s, 1H), 8.85(d, 1H, J=9.06)
9.54 (s, 1H)




CDCI 3 0.97 (t, 3H), 1.17(d, 3H) 1.76 (ddd, 2H), 2.88- 26-9 M5 2.81(m 2H),
3.18 3 05(m 6H), 3.74-3.67 (m 2H), i _ 587 3.86-3.78 (m 2H), 3.89(s, 3H),
6.47(dd, 1H), 6.55(d, CN 1 H), 7.29-7.20(m 1 H), 7.34(bs, 1 H),

7. 64- 7. 60( WO 200480950, 95(dd, 1H), 8.07(d, 1H), 8.15(s, 1HPCTEPIEA02616
1H),9.41(s,1H CDCI3: 0.97 (t, 3H), 1. 76 (ddd, 2H), 2.86(d, 3H), 3.14 26-10
/ M5 3.08(m 2H), 3.13(t, 4H), 3,55 (t, 3.89(s,3H), 517 4.48-4:39 (m
1H), 6.46(dd; 1H), 6:55(d, 1H), 7:29 Nzoﬁl(m-ll-l) 7.34(bs, 1H),
7.64-7.60(m 1H), 7.95(dd, 1H), 8.06(d, 8.15(s, 1H), 8.58(d, 1H),
99.41(s, 1H CDCI3: 0.98 (t, 3H), 1.51 (s 6H), 1.82-1.72 (m 1H), 26-11
MS 2.13 (s. 3H), 3.12-3.08 (m_2H). 3. 26(s, 2H . 3 44 (i, 587 2H), 3. 74(t,

- 2H), 3.88(s/3H), M 1H), N|6EDBh{tal (hBH, J4.650(1d82-1.EH(m, ZHHR. 0es,
1H), 7.62:4/58 . 6A-7. . o a a1
8913(5,%?—%7 5. 8 . 42(5',%(12]1) 120y 250200 0 20 97 ﬁé%g%toi%(?f i6

-89- (DA 3: | 0. 98N | 1.B1- 184B1 (h3-386). 1FD. DEN(g, 303634261 2H), BTG |
2.68-4.63(m 1 H),]3.12-3.08[(m 4H), gHgggg(ddzm J_zﬁggg-g)&%ﬁdaﬂ
5.45-5.38 (m 1Hy; §.53(dd, fH), 6.59 6 'f-'?
7.28-7.21 (In 1@7.35@5, 1H), 7. 35-275%1(3:27%%5" 1), 5@6&’&0(%)1 18206
1H), |CYO 8]15(s, ), 8.58(f, 1H), 941 ss.00téd, 1M8=3.02, 9.08), 8.12(s, 1H), 8.60(d,
1H, J=8.56) 9.53 (s, 1H)
033 | CDCl: 1.31 (4, 6H, J=7.06), 1.82-1.70(m, 2H), 2.08-
° (ACOE!) | 1.99(m, 2H),2.96-2.87(m, 2H), 3.24(sept, 1H), 3.41-
3.33(m, 1H), 3.40(s, 3H),3.51-8.42(m, 2H), 3.87(s, -
3H), 6.49(dd, 1H, J=2.52, 9.07),6.57(d, 1H, .
J=2.52),7.32-7.22{m,.1H), 7.52(m, 1H),7.91(dd, 1H,),
8.00(dd, 1H, J=3.02, 9.06), 8.12(s, 1H), 8.60(d, 1H,
4-8.56)9.53 (5, 1H

28-19

CDCly: 1.31 (d SH) 166-1 53(m, 2H),2 10-2 O1(m
MS 2H),2.51 (s, 3H), 270-213(m 1H),2.83-2.74(m, 2H), | .
544 3.24(Sept, 1H), 3.83-3.55(m, 2H), 3.87(s, 3H), 4.34-

' 4.25(m, 1H), 6.48(dd, 1H),6.56(d, 1H),7.34-7.24(m,
1H), 7.64-7.60(m, 1H),7.90(dd, 1H), 8.00(d, 1H),
8,12(s, 1H), 8.60(dd, 1H), 9.53(s, 1H)

A\

28-20

0| O

\Z

CDCly: 1.30 (s, 3H),1.32 (s, 3H), 2.33-2.22(m, 1H),
MS 2.54(s, 3H}, 3.37-3.20(m, 3H),3.57-3.44(m, 3H},

531 3.86(s, 3H), 6.12(dd, 1H).6.18(d, 1H),7.14-7.08{m,
1H), 7.30-7.20(m, 1H),7.65-7.58(m, 1H), 7.93-7.87(m,
1H,), 8.10(s, 1H), 8.64(d, 1H) 2.54 (s, 1H)

L" 28-21

I

Polve




CDCI 3: 0.98 (t,

3H),

1.81-1.71 (m 3H),

1.95-1.84 (m 26-13 M5 3H),

2.68-2.63(m 1H), 3.12-3.08 (m 4H), 3.28(d, 2H), 559 3.89(s, 3H), 5.45-5.38
(m 1H), 6.53(dd, 1H) 6.59(d, N1H), 6.71-6.62 (m 1H), 7.28-7.21 (m 1H),
8.58(d, 1H), 9.41(s, 1H) NHZ CDCI3: 0.98 (t, 3H), 1.85-1.74-(m :
2.00-1.86 (m 26-14 MB 3H), 2.70-2.51(m 1 H), 3.13-3.08 (m 4H) 3 29- 3. 27
559 (m 2H), 3.89(s,3H), 5.46-5.37 (m 1H), 6.53(dd, 1H), N 6.59(d, 1H),
6.69-6.56 (m 1H), 7.29-7.19 (m 1H), -7084(bs, 1 H), 7.65-7.61(m 1 H),
7.95(dd, 1 H), 8.08(d, C)----r-o 1H), 8.1 5(s, 1H), 8.58(d, 1H), 9.41 (s,
1H NH2 CDCI3: 0.99(t, 3H), 1.79-1.72 (m 2H), 2.92 (t, 2H), 26-15 NS
2. 98( 28— t6=3 22— (tm—2H—S-53¢ | m
3.87(4 3H), |6, 6.82 (d. 1H C%bag %H 13‘2@3”)‘?‘2?81
7. 67- 1292 Mot TMSACt 8HD2§&21§(m4)1H)82@ (SSGH);Q!P@--?BB(HSQHM 1
H, 9./46(s, 13:.0.9 (t 3H) 16
M5 2.86 (t,|2H), 3 12-3.08(n 5 rﬁ%zrﬁ)”’s %@34('% ﬁ%dé@aﬁbﬁm 2,
3.86(4,3H), [6.53( 1H), 6.po(dd, 1H) 11(dg, Hl,) 6:13tdsk bH).7.98p,
7.25-7.21 (m 1 @7-62-7-57@1 1H), 1@%(-@@186 1*#)) @eﬁ%gﬁi 'ﬂH(}H)BS{@ AHB(s
1 H), [8.62(d, 1H{9.40(s, IH) / O 4/ 080980 'PCT/ EP?
N 5(dd, 1H), 8. 10{3 1H}, 8.86(d, 1H) 9.54(s, 1H)
P CDCly: 1.31 (s, 3H), 1.32 (s, 3H),3.05(s, 3H),
28-23 ° MS 3.24(sept, 1H), 3.50-3.43(m, 4H),3.85(s, 2H), 3.89(s,
545 3H), 6.11(dd, 1H,) 6.43(dd, 1H),6.50(d, 1H)7.30- (.
4 7.28(m, 1H), 7.64-7.60(m, 1H),7.92(dd, 1H), 8.09(d, .| ==
[:\[\ 1M), 8.13(s, 1H), 8.58(d, 1H) 9.55(s, 1H) - .= .~
T o - e
| 005 | CDCI 1.30 (s, 3H), 1.32 (5, 3H), 1.92-1.83(m, |
28-24 (AcOEUMe 1H),2.17-1.95(m, 1H), 2.43-2.:27(m, 2H)279—2 11(m N
OH=4/1) | 4H), 3.15-2.97(m, 4H), 3.23-3.16(m, 4H),3.24(Sept, 1"~
1H), 3.87(s, 3H), 6.11(dd, 1H,) 8.47{dd, 1H),6.55(d, " |
1H),7.33-7.23(m, 1HJ, 7.63-7.58(m, 1H),7.95(dd; 1H), |
8.01(dd, 1H), 8.12(s, 1H), 8.60(d, 1H) 9.54(s, 1H} -
\\. ,ji[
CDCly: 1.30 (s, 3H), 1.32 (s, 3H), 1.80-1.70{m, |
28-25 MS 2H),2.01-1.83(m, 2H), 2.49-2.28(m, 12H),2.76-
' 600 2.62(m, 4H), 3.04-2.96(m, 4H), 3.16-3.05(m,
2H),3.24(sept, 1H), 3.72-3.63(m, 2H), 3.87(s,
3H),6.48(dd, 1H),6.55(d, 1H),7.31-7.23(m, 1H), 7.66-
7.589(m, 1H),7.91(dd, 1H), 8.01(d, 1H), 8.12(s, 1H)},
8.60(d, 1H) 9.53(s, 1H)




-90- CDCI3: 0.98 (t, 3H), 1.78-1.73 (m 2H), 2.49 (t, 4H), 26-17 M5 2.66 (t,

2H), 2.94-2.92 (m 4H),

3.15-3.11(m 2H), NI i 518 3.76-3.73(m 4H),

3.88(s, 3H), 6.52(dd, 1H), 6.82(d, of 1H), 7.28-7.24 (m 1H), 7.57(bs, 1H),
7.25-7. 21 0 2004480980. 68- 7. 63(m 1H), 7.95(dd, 1H), 8.02( ®CTIHR04/082626( s,
1H), 8.56(d, 1H), 9.41(s, 1H) CDCI3: 0.97 (t, 3H), 1.81-1.72 (m 2H),
2.08-2.00 (m 26-18 / M5 2H), 2.49 (t, 4H), 2.66 (t, 2H), 2.40 (t, 2H),
3.59 (t, 559 2H), 3. 69(t 2H), 3.87(s, 3%37 6.41 (dd 1 H), 6.51(d, O
IH),7.29-7.25 (m 2H), 7.65-7.60(m 1H)r 95(dd; 1 H), 8.05(d, "1 H),
8.15(s, 1 H), 8.56(d, 1'H), 9.41(s, 1 cDCl 3: 0. 98 (t, 3H), 1.82-1.73 (m
2H), 2.14 (s, 3H) 26-19!\/5312308(m 2H), 3.55-3.45(m _2H), 3.66-3.56
(m 587 -7 ,H). D), 3. 95( $ CBIBl 1.60 %5 6HA. 321(ls1)3H)72H)5324Q IR,
7.32-72 1 m 1
o o et 3, 0561 e bacd S sodh 7 3 By b0,
0 1.82-1. 73 ( (ms5ME 2HHBH), 3.58CR. & (m3 (), 398jdd, BHBI8&E3T s, 1H),
6.94(dd, 1HJ, 7. 1, 1H), 7/32,% 1 7,69 @
7.32 d 7.28(m 1 1H, 8.%%4%8%%&% »Ehs, @96{8(%1%% d,
1H), 9.45(s] 1H 0. 97 (t, BHH).7.32-8230m,704)( 81 (is) 1H)27BE-7(32(m3H) ,
26-21 VB 3. 05 (. m 2H), !
4.17-4.08 (M 1H), 1H), 6. 541%’27%%’% %é“ %\@Bg)g%% “4)1 é?
7.28-7.24 (m 1 1 H), 7.¢3H)8.54(s, 1H)
( CDCh: 1.30(s, 3H), 1.32 (5, 3H), 1.82:1.73.(m, 4H), | - .
- 28-27 MS 1.97-1.84(m, 3H), 2.73-2.51 (m, 1H), 3.12(t, 2H), ..
559 3.31-3.20 (m, 3H), 3.90(s,3H), 5.46-5.37(m, 1H), -
6.53(dd, 1H), 6.59(d, 1H), 6.68-6.62 (m, 1H), 7.26- .
J 7.21 (m, TH), 7.33(bs, 1H), 7.85-7.61(m, 1H), 7.92(dd,
g 1H},808(d 1H) 8. 14(3 TH); 860(d 'IH) gsa(s 'iH)
S N A - B om0 T Ter e LD
P CDCl3: 130(3, 3H) 132 (s, 3H) 182173 (m, 1H),~ | e
2828 -~ MS 1.97-1.84(m, 3H), 2.73-2.51 (m, 1H), 3.12(t, 2H),
559 3.31-3.20 (m; 3H), 3.90(s,3H), 5.46-5.37(m, 1H), - o
N 6.53(dd, 1H), 6.59(d, 1H), 6.88-6.62-(m, 1H), 7.28- = *| - -5
q o 7.21 (m, 1H), 7.33(bs, 1H), 7.85-7.61(m, 1H), 7.92(dd,
(_ | HN ! 1H), 8.08(d, 1H), 8.14(s, 1H), 8.80(d, 1H), 9.55(s, 1H)
P CDClg: 1.31 (s, 3H), 1.33(s, 3H),2.92(t, 4H),
28-29 o MS 3.28(sept, 1H) 3.73(t, 4H), 3.87(s,3H), 6.51(dd, 1H),
" ' 413 6.82(d, 1H), 7.32-7.23 (m, 1H), 7.57(bs, 1H), 7.70-
O 7.64(m, 1H), 7.92(dd, 1H), 8.01(bs, 1H), 8.12(s, 1H),
8.60(d, 1H), 9.53(s, 1H)
| P CDCls: 1.30 (s, 3H), 1.33(s, 3H), 3.25(sept, 1H) 3.60
28-30 © MS (bs,3H), 3.89(s, 3H), 8.59(s, 1H), 7.27-7.18 (m,
o 493 1H),7.61(dd, 1H), 7.83(bs, 1H), 7.90(dd, 1H), 8.15 ¢
-~
o s, 1H), 8.55(d, 1H), 9.55(s, 1H)




7.60 (m 1H), 7.32-7.28(m 1H), 7.95(dd, 1H), 8.05 (d, H 1H), 8.15(s, 1H),
8.59(d, 1H), 9,41(s, 1H) WD 2004/ 080980 PCT/ EP2004/ 002616 -91- CDCl 3: 0. 98
S (t, 3H), 1.80-1.74 (m 2H), 3.12-3.08 (m 26-22 MB 2H), 3,45-3.42 (m 2H),
3. 55- 3. 53w ddoosi3. 87 (s, 530 2H), 3.89(s,3H), 5. 98- Sp@REERV4/dd16 6. 44
(dd, 1H), CN 6.50(d, 1H), 7.35-7.19 (m 2H), 7.62-7.58(m 1H), 7.95(dd, 1
H, 8.09 (d, 1 H, 8.15(s, 1 H, 8.57(d,. 1 H, 0 9.43(s, 1 H CDCs: 0.97
3H), 1.10 (s, 3H), 1.12 (s, 3H), 1.80- 26-23 0 M5 1.74(m 2H), 2.80-2.63
5H), 3.12-3.08 (m 2H), 558 3.19-3047 (m 4H), 3.87(s,3H), 6.48 (dd,
6.56(d, 1H), 7.30-7.23 (m 2H), 7.62-7.58(m 1H), 7.94(dd, CND 1H),
(d 1H) 8.14(s, 1H), 8.59(d, 1H, 9.40(s, IN1H CDO3:0.98 (1, 3H),
1.

- m—2H 208t 9t {26 y&e £583 S s Hileorh;

Tt b 41T D ] o st
2 ShtaYan b ante S s WS’@{Z@W&%@“ $Ugd o0,
,l1.96-1.86 (m 26-25 W5 1H), 2.-:430?02@(b§rﬂH):L 8-7236n, 1H8,7647.59(m- 3. P8

530 3H), 3.35-3.30 1 7 3
| H), o 16 (d, 1 H, Yoo (Fi)sggﬁﬁa% , 0, 8313)s, 1P, Bls7(dd, 1H)3H) .
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Expl Rx APLC | " Tiass (ES)

Ty ’No' AR el SN LA S R.’etenﬁon""‘j;": \ mlz

- time (min) - | &

T = ‘ 546 (WH)
O B

282 T eR7 (MEH) !
o o A
| 202 @’
Q

' 3.07 587 (MH)
29-3 @ o~
® '
Ao




7.21(m 1H),
8.64(d, 1 H),
(m 26-26 ~ M8 2H),
2H), 3. 12- WOOBO4SR0ISDH) |
1H), 7.32-7.25 (m 2H),
8.15(s, 1H),
-92- CDC13: 0.97 (t,
1.70-1.62 (m 1 H),
3.12-3.08 (m 2H),

6.58 (s,

“1H), 8.14(s,
1.88-1.65 (m 3H),
2.67-2.55 (m 4H),
. 3.87 N (s, 3H),

1H),

7.58 (dd,
9.40(s,

6.47 (dd, 1 H),

1H
2.16-2.02(m 2H),

3.57 (d,
7.34-7.24 (m 2H),
8.60(dd, 1 H),
2.05-1.97 (m
2.78 517 2.71(m 2H),
6.56 (d, 1 H),

7.85(d,
CDCf3: 0.98 (t,
2.53-2.28 (m 5H), 2
4.32 (bs,
7.94(dd,

3.88 (s, 3H),
7.63-7.59 (m 2H),
8.57(4, 1H), 9.42(s,
3H), 1.38-1.30 (m 1H),

1.83-1.72 (m 2H), -1089 (d,
2H), 3.63 (d, 2H),
7.64-7.60(m 1H),
9. 40( s,
26-28 M5 2H),
3.12-3.08-(m 2H),
7.28-7.23 (m 2H),

7.92(dd,

1H), H8
1.83-1.71 (m 2H),

1H,

545 2H), 2
3.90 (s, 3H),
, 1H),
cDCl 3: 0.97 (t,
2.21-2.08 (m 1 H,
3.61° (d, 2H),

7.94(dd

. 11(s,

7.64-7.60(m 1 H), 7.94(dd, 1 H), 7.99 (dg 1 8.13(s, OH 1H), 8.60(dd,
1H), 9.39(s, | / CDCI3: 0.97 (t, . 265 (m 8H), 2.03 (d, 2H).
26-29 ~ Q MB 2.20-2.10 (m 1 H 2.68-2.58 ( 2.78-2.72 (m 585 2H),
3.12-3.08 (m=2H), 3.61(4: 2H), 3.87(s, 1H), 6.56(d, 1H),
7.30-7.23 (m 2H),7.64-7.60(m 0
S Rx
{ Expl _Rx HPLC 7 Mass_ (__ES'I)___ -
7‘ No. Retention  mfz |
tima (min) o
2.82 T B16 (M+H)
30-1 o\ . PR Coeeem -
e T wT L
5.65 TB57 (MeH)
30-2 ©/0\ o
)
. X
2.50 557 (Mi+H)
b
30-3 ©/
N
[J\f°
NH,
3.10 498 (M+H)
30-4 @ﬂ\ . .
N
v

1H,
1.98-1.81
.87-2.72 546 (m
6. ARCIAP200LHP2616. 53(d,
8.04 (d,
1H) WD 2004/ 080980 PCT/ EP2004/ 002616
1.49-1.40 (m 26-27 MS 2H),

. 74-2.10 (m 2H),
6.50 (d,
8.02 (d,

3H),




1H), 7.94(dd; 11-1);7.99 (dd, 1 H); 8,13(s, 1H), 8.60(dd, U lH) 9.39 (s,
1H 0.97 (L 3H) 1.71-1.82 (m 2H), 3.06-3.14 (m 2H), 26-30 M5 3.89 (s
1H), 6.60 (ddd, 1H, 6.66(dd, 1H) 7.25-7.30=' 451, 453 (ni; 1H), 7. 35 (br.s,
1H), 7. 63wishoyddibse 7- 95 (dd, 1H), F 8.09-8.18 (m 1 H)1|§‘/ﬂ172064300 é‘IGH) 8. 52
(dd. 1 H), 9.42 (s, 1 H. 098 (t, 3H, 1.71-1.83 (m 2 &
2.47-2.64 26-31 M5 (m 4H), 2.72-2.84 (m 2H), 3.08-3.15 (m 2H), 3. 42-
647,649 649 3.54 (m 2H), 3.58-3.69 (m 2H), 3.84 (s, 3H), 3.94 1/ 4.03 (m
2H), 6.45-6.51 (m 1 H), 6.78 (d, 1 Hr108-22- (N) 7.27 (m 1 H), 7.60 (s, 1
H, 7.67-7.74 (m 1 H, 7.93- 7.97 (m 1H), 7.73 (d, 1H), 8.02 (s, 1H), 8.54
(d, 1H, 9.33 (s, 1 H), .: WD 2004/080980 PCT/ EP2604/ 002616 -93 26-32 m p.
400MHZ, O 3, 8 (ppmy +- u 98 (o3| 1.55-1.90 (T 5 gwﬂ) bH), 4. ; g
3H), 12.45+2.80 (m 0. 3-18 (m 2H) | 3.47 (m 2H), S; 6. 54 (dd;
1 H,| ¥F9 (d; 1 N T™ 7/23 (dd; 1H); 7.51 (s; 1H), 7. 64 (dd 1H), 7.9p
(d; JH), {8.00 (s; , 8.19 (s; 1H),) 8.57 (d; 1H), 9.41 (s; 1H). 26-33
mp. [400Myiz, CDCI3,!8 (ppm{ 0.98 (t; 3H), 1.50-1.90 (m 163,4 6H), 2.24
(bs; UH), 2.45- (m 6H),|3.12 (m |2H), ~J" 3.45 (m 2H), 3.77 (m 4HO
3.85((s; 3H), 855 (dd; IJN|{ ~ 1H); 6.79 (d; 1H), 7.24 (dd; 1H). 7.52 (s;
1H), 641 ov (dd; 1 H, 703 (d;: 1 1), 801 (s, 1 H, 820 (s; 1 HI, 9. .42
2.52 557 (M+H)
30-6 o~
(F/ 1é
523 513 (W)
30-7 -
._...Q,l‘,, l NN {"‘
'7‘\ "
/o HN N I?IH
\s/ Rx
/4
o)
Exp! Rx HPLC Mass (ESI)
No. Retention miz
time (min)
3.15 423 (M+H)
31-1 o~
F




(s; 1H). 26-34 MP. 400MHz, CDCI 3, 8 (ppm: 1.00 (s; 3H, 1.78 (m 2H),
232,9 2.83 (s; 3H), 3.03 (m 2H), 3.12 (m 2H), 3.38-3.60 (m. 8H), 3.88
(s; 3H), 6.56 (m 1H), 6.82 (d; 1H), 7.29 (m 1H), 7.60 (s; 1H), 7.64 (m
1H), 7.95 D 20dbkpgoosn 12 (s; 1 H), 8.20 (s; 1 H), 8.59 (dpchmmoosdoxfis(s; 1
H. 26-35 MP. 400MHz, CDCI3, 6 (ppm: 0.99 (t; 3H), 1.43 (m 1H), 197,3
1.63 (m 2H), 1.77 (m 2H), 1.90 (m 2H), 2.70 (m 2H), 3.13 (m 2H), 3.28
(m 2H), 3.75 (s; 1H),. 3.84 (s; ao 3H), 6.55 (m 1H), 6.80 (d; 1H), 7.24
(m 1H), 7.53 (s; 1 H), 7.64 (s; 1H)“‘P93(d 1 H, 802 (s; 1 H, 820
(s; 1H), 8.58 (d; 1H), 9.41 (s; 1H). 26-36 | mp. 400MHz, CDCI 3, 6 (ppm:
1.00 (t; 3H), 1.78 (m 2H), 147,6 3.12 (m 2H), 3.56 (m 1H), 3.87 (s; 3H),

6.53 (Ad; [IH), 6..80 (d; 1H) ] 7.3 (dd; 1H), 7.52 (SAGOEIHH)Y.64 (m GN 1F)
7.95 (dg: . 1H), 8. s, 1H),|8.20 (s; [1H), 8.60 (d; 1H), 9.48 (s; 1H).
26-37 FKEP. 500 cDCl 3, B (ppm: 0.96 (t; 3H),1.70 (m 2H), r \ 143.2
2.11 (m 1K), 2. m 1H) .75 (s; 3H), 3.02 (m 1H), (r t 3.22 (m 2H
3.43 ((; 2H), : .86 (m 1H), 6.40 (dd; 1 H), 6.94 (d; 1 H),
7.34 (ddd; {1 Q;i? (s HN 1 7.63 (ddd: 1H), 7.93 (dd; 1H), 8.18 (s;
1H), 8 51 WO 200 0980 PCT| EP2004/ 002616 -94- (d: 1H). 26-38 mp. 400MH,
CDCI 3,1 8 (ppm: 1.00 (t: 3H)] 1.70-1.95 (m

Expl | Rx MS NMR (400MHz) in CDCls, & (ppm)

No.
P 1.03 (s, 3H), 1.04(s, 3H),2.15(s, 3H), 2.32(sept, 1H)
3241 e 585.3 3.00(d, 2H) 3.10(1, 2H), 3.13(t, 2H), 3.84(t, 2H),3.79(t,
' 2H), 3.89(s,3H}, 6.45(dd, 1H), 6.55(d, 1H),7.34-7.26 |
N ' (m, 1H), 7.52(bs, 1H), 7.64-7.80(m, 1H}, 7.97(dd, 1H),
[ j 8.07(d, 1H), 8.15(s, 1H), 8.54(d, 1H), 9.32(s, 1H)

L Ac
: 3.17

32-2 o~ 532 (M+H)

/N
N/




133.5 6H), 2.63 (s; 1H), 2,92 (s; 1H), 3.00-3.25 (m 5H), 3.89 (s; 3H),
5.42 (s; 1H), 6.70 (s; 1 H, 6.83 (m 2H, 7.25 (m 1 H, 7.55 (s; 1 H,
7.63 (m 1 H9, 8.95 (m 1 H), 815 (s; 1 H, 8.23 (s; 1 H, 854 (d; 1 H,
9.45 (s; wio Ho4/0sH95039 m p. 400MHz, CDCI3, 8 (ppm): 0.99 Kd¢r/Bbiooado2dfd- 1. 90
(m Ne, | c 188.8 3H,2.08 (m 1H), 2.28 (s; 6H9, 2.83 (s; 1H), 3.00- 0 3
23(m 4H9, 3.37 (m 1 H), 3.83 (s; 3H), 6.19 (dd; |J 1H), 16.83 (d; 1H),
7.23 (dd; 1H), 7.50 (s; 1H), 7.59 (m 2H),;7.93 (d; 1 H, 8.19 (s; 1 H),
8.60 (d; 1 H, 9.42 (s; 1H). The fol I-dWBng 5- Chl oro-N2 -(substituted
pherVl ) - N-[ 2- et hanesul f onyl - phenyl ] - pyri m di ne-2, 4- di am ne are prepared
from(2,5-Dichloro-pyrimdin-4-yl)-[2-ethanesul fonyl - phenyl]-amne and the
correspondi ng aniline follow ng the proce f Exanple 7ACl i O HN' | N
NH Expi Rx Rf (solvent) NVR (400MHz), 8 (ppn)for~NNo. or MS Retention tine

mn. (HPLO) CDCI3 128(t,3H), 3.12~3.19(m 6H)J| 3,87-3.89(m 27-1 | 0 0.53
7H), 6.45(dd, 1H), 6.53(d, 1H), 72§(m,, N~ (ARGEL) 7.31(s, 1H),
7.60-7.64(m 1H), 7.95(dd, 1H), B._04

d/ Col 1H), 8.14(s, 1H), 8.58(d, 1H),

9.39(s, 1H) WD 20041080980 PCT/ EP2004// -95 2Rx2 585 (MrH) 2. 38
O
Expl Rx MS NMR (400MHz) in CDCls, & (ppm)
No.
_ 1.66-1.52 (m, 2H), 1.92-1.73 {m, 4H), 2.12-2.03 (m, |
33-1 " 5858.3 2H), 2.15(s, 3H), 3.00(d, 2H) 3.11(t, 2H), 3.14(, 2H), 1 )
. 3.58-3.46(m, 1H), 3.64 (t, 2H),3.80(t, 2H), 3.89(s,3H),
T T T 648(dd, THY, 8.55(d, TH), 7.30-7.24 (m, 1H), 7.52(bs, |
1H), 7.63-7.58(m, 1H), 7.94(dd, 1H), 8.08(d, 1H),
8.14(s, 1H), 8.60(d, 1H), 9.54(s, 1H)
| 544 (M+H) 3.15
332 o~
O
No -
al N ;’ﬁ'
| 4
H?Ii;J\NH
Ry i o
[N
| J
Expl Rx HPLC Mass (ESI)
No. Retention miz

time (min)

AL 3.15 532 (M+H)
34-1 & ' |




U 486 (M+H) 3.07 27-3 |
2.45 27-6 o~1 CYO w,

545 ( M-H)

o~ 587 (MrH) 2.29 27-4 545 (M+H) 2.59
WO 2004/ 080980 PCT/ EP2004/ 002616

~1 27-5 CND
-96 531

(MiH) 2.25 27-7 o~1 N N 545 (M¢H) 2.45 27-8 N NHz 600 (MeH) 2.17 27-9
HPLC condi M@H04/088%0urm: YMC Conbi Screen ODS-A (sum  12nMACT/EB004/092@6 m | . D.

- 109 -
O\ 3.34 558 (M+H)
34-2 o
/s//
D/
\/‘\/\s"fo 8.35 546 »(M+H)
34-3 Vi
J\/\ 5 3.32 546 (M+H)
. | 344 /s’/
( d
r 3.00 566 (M+H) ‘
s .
34-5 m
2.87 552 (M+H)
34-6 s/f’ - - T e
Y .
7 Ex MS NMR (400MHz), CDCls, 8 ppm
L No :
- T 1.05 (t, 3H), 1.69-1.78 (m, 2H), 2.86-2.95 (m, 1H),
347 | (o™ rfj\m MS 3.16-3.25 (m, 1H), 6.57-6.68 (m, 2H), 7.17 (dd. 1H),
8 o
\© @’ 435,436 | 7.35-7.39 {m, 1H), 7.50 (dd, 1H), 8.13 (s, 1H), 8.16-
: 8.21 (m, 1H), 8.48 (d, 1H), 10.14 (s, 1H) '
B~y 0.94 (t, 3H), 1.69-1.80 {m, 2H), 2.38 (s, 3H), 2.55-2.64
348 . pm Ao MS {m, 4H), 3.02-3.08 (m, 2H), 3.22-3.29 (m, 4H), 3.88 (s,
;f@ @' ° 549, 551 | 3H), 6.55 (ddd, 1H), 6.60-6.86 (m, 1H), 7.13-7.18 (m,
! ! 1H), 7.34 (br.s, 1H), 7.44 (d, 1H), 8.10 (s, 1H), 8.10-
[Nj 8.23 {m, 2H), 8.88 (s, 1H).
|




Flowrate: 2.0 mM/mn Eluent: A) TFA/water (0.1/100), B) TFA/ acetonitrile
(0.1/100) Gadient 5-100%8 (0-5m n) Detection: UV at 215nm The fol |l ow ng
5- Chl oro- N2- (substi tut ed

phenyl ) - Ndvd Zooksoop@ne- 2- sul f onyl ) - phenyl ] - pyri m di ne- 2pérabRoineses e -
prepared from (2,5-D chloro-pyrimdin-4-yl)-[2-(propane-2-sul fonyl)-phenyd] -
am ne and the corresponding aniline follow ng the procedure of Exanple 7A cl
HN S of WD 2004/ 080980 PCT/ EP2004/ 002616 -97 Expi N Rx Rf (solvent) NWR
(400MHz) , 8 (ppm) or o. or MS Retentiqo-tine mn. (HPLC) CDCI3: 1.31 (d,
6H), 1.85-1.73 (m 1H), 1.86-1.98 (m 28-1 0.2 3H), 2.62-2.70 (m 1 H,
3.11-3.13 (m 2H), 3.21-8.28 (AcOrt) (m 1H), 3.28 (m 21-1), 3.88 8s, 3H),
5.41 (brs, 1H), 6.53 (d, 1H), 6.59 (d, 6.64 (brs, 1H), 7.28-7.34 (m 1
H), 7.34 (s, 1 H, 7.60-7.67 (m 1 H. &K\dd NHz 1H), 8.08 (d, 1H),
8.13 (s, 1H), 8.60 (d, 1H), 9.55 (s, 3: 1.31(d, 6H), 2.64 (t,
2H), 2.68-2.77 (m 4H), 28-2 M 3.[19(¢, .17-3.28(m 1H), 3.68(t,
2H), 3.88(s, 3H), mz 561, 6.48(t 5 (d, 1H), 7.23-7.32(m 1 H),
(N 563 (M+l1l). 7.62(ddd, 1 H), 7.91(dd, : 8 04(dd, 1 H), 8.12(s, 1H),
8.60(d, 1H), 9.54(bs, 1H)

C

)

—Z

) T [OW0-6 274 5, o), 245250 (m A, 278 @
35-1 L. 567 | 3H),3.10-3.17 (m, BH),3.74-3.79 (m, TH), 6.48.(dd, |
' [M#1]+ | 1H), 6.66 {d, 1H), 6.85-6.89 (m, 1H), 7.18 (d-1H), . -
(j o 7.40 (d, 1H), 7.98-8.02 (m, 2H), 8.29 (br.d, 1H), 8.60-- |
o ' 3 8.66 (m, 1H), 11.17 (s, 1H)..-. .~ .. =...
352 | DVSO-a6: 2.34(s, 301, 2.46-2.50(m. 4H). 2.79(d, 1),
N | 505 |3.43-3.17(m, 4H), 3.78(s, 3H), 6.69(d, 1H), 6.87(dd,
| MHT | 1H), 7.07-7.17(m, 2H), 7.19-7.23(m, 2H). 7.54(d, 1H),
8.13(s, 1H), 8.45(s, 1H), 8.65-8.75(m, 1H), 8.04(s,
1H), 11.19(s, 1H)

Example 38 (Intermediates for Left anilines

38-1 Preparation of 2-amino-N-methyl-benzamide

54
NYO 0 NH
MeNE
0 - \ﬁ
H,0-THF
0 0%

To a suspension of 16.3 g (100 mmol) of isatoic anhydride in 100mL of H,0-is- added
portionwise 100mL of 2N methylamine - tetrahydrofuran solution (200 mmal) at rocom
temperature. The reaction mixture is stirred for 1 hour and then extracted with AcOEt. The

' _‘organic: layer is washed with H,O and brine, dried over Na,S0,, and concentrated under



CH CDCI 3 1.31(d, 6H), 3.12-3.14(m 4H), 3.21-3.27(m 28-3 0.55 1H),
3.87-3.89(m 7H), 6.46(dd, 1H), 6.53(d IH), 7.23- (AcCEt) 7.27(m 1 H,
7.30(s, 1 H), 7.59-7.64(m 1 H: 7.9i(dd, Cc~\ 1H), 8.05(d, 11-1), 8. 14(s,
1H), 8 60( WO 2eyI808G5(s, 1H) 0J1 Cr CDCl3: 1.32(d, 6HPRCIZERM2d6m 1H),
4.00(s, 1H), 0.37 7.11 (dd, 1 H), 7.26-7.27(m 1 H). 7.29-7.33(m | H),
28-4 | i (ACOEt) 7.64(s, 11-1), 7.66-7.71(m 1H, 7.95(dd, 11), 8.10(8, N~
1H), 8.21(s, 1H), 8.46(d. 1H). 8.50(s, 1H), 8.54(d, LN 1 H. 9.59(s, | H)
WD 2004/ 080980 PCTI EP2004/ 002616 -98 0.%d8-CDCl 3: 1.31(d, 6H), 1.67-1.77(rn,
2H), 1.95-2.05 (m 28-5 (AcCEt) 2H), 2.39-2.48 (m 1H). 2.48-2.61(m 2H),
2.63- 2.78(m 8H), 3.24 (sept, 1H), 3.71-3.63 (m 2H). 9 3.87(s, 3H),
6.47(dd, liglucdd. &Ess@ﬁb toldia 1:? 793@-07 dedkedprodutl) 2-arifol vdaksthyl-bEbzamidd 2demellH)

8. 00(dd, 8, 8.60(d, 1H), 9.53(bs, 1H ( ~ 502 (MH) 2.84
28-6 - co)ggﬁr)sa(%ﬁ’ﬂ? ‘gé 28 7 0~ -N 0-0
NMR (400MHz, CDCI3, 5): 2.7 (d, 3H, J = 4.52 Hz), 549 (bs, 1H), 6.07 (bs, 1H), 6.64 (ddd,

1H, J = 8.04, 7.56, 1.0 Hz), 6.68 (dd, 1H, J = 8.32, 1.0 Hz), 7.20 (ddd, 1H, J = 8.32, 7.56, 1.52
Hz), 7.29 (dd, 1H, J = 8.04, 1.52 Hz).

36-2
2-(2 5-Dichloro-pyrimidin-4-vlamino)-N-methyl-benzamide

( ey

] KCO/DMF
- N R 75°C, 5h

89%

Toa sotution of 15.0 g (99 8 mmo!) of 2-ammo—N-methyl ben;.amlde in DMF (SDOmL) are added o
2, 4, 5-frichloropyrimidine (23.8 g, 130 mmol) and potassium carbonate (17.9 g, 130 mmol). The
reaction mixture is stirred at 75°C for 5 hours, cooled to room temperature, and then poured info
HzQ (600mL). The resultmg preclpltate is coilected by a fi Itrahon foilowed by wash:ng with 50%
agueous CHCN (200mL) and dried under reduced pressure (40°C 10 hours) fo give desired 2-
(2,5-dichloro-pyrimidin-4-yl-amino)}-N-methyl-benzamide as ivory solid (26.4 g, 88.2 mmol,
89%). | | -

( NMR (400MHz, DMSO-d8, §): 2.81 (d, 3H, J = 4.52 Hz), 7.22 (dd, 1H, J = 8.56, 8.04 Hz), 7.60

- (ddd, 1H, J = 8.58, 8.56, 1.0 Hz), 7.81 (dd, 1H, J = 8.04, 1.0 Hz), 8.48 (s, 1H), 8.52 (d, 1H, J =

8.56 Hz) 8.80-8.90 (m, 1H), 12.18 (s, 1H).

According the manner described above, the following compounds are prepared.

36-3




CDCI 3: 1.31(d, 6H),1.51-1.42(m 2H), 1.67-1.53(m 28-8 - MS 4H),
1.81-1.68(m 2H), 1.96-1.89(m 2H), 2.47 599 2.36(m 1H), 2.57-2.54(m 4H),
2.69(dd, 2H)3.24(sept, N 1H), 3.67(d,1H), 3.87(s , 1H), 6.48 (dd, 1H), 6.56
(d, 97 1o 2064/@de0sp 21(m 1H), 7.63-7.59 (m 1H), 8.00( dacrithands/do261612(S,
1H), 8.60(d, I'H), 9.55(s, 1H) U 28-9 CDCI3: 1.26 (t, 3H), 1.31(d,
6H),1.74-1.68(m 2H), M5 1.85-1.76(m 4H), 2.08-1.98(m 2H), .2.19-2.10(m
585 2H), 2.67-2.58(m 4H), 2.79-2.72(m 2H), 3.24(sept, N1 H) 3.61 (d, 2H),
- 3.87(s,3H), 6.48(dd, 1 H), 6.56 (d, %1Hs 7.29-7.22 (m 1 H), 7.62(dd, 1
H, 7.90(dd, 1 H), 7.99(d, 1H), 8.12(s, 1H), 8.60(d, 1H), 9.53(s, 1H U WD
2004/ 080980 PCT/ EP2004/ 002616 -99- CDCl 3: 1.31(d, 6H),1.59-1.37(m 2H),
1.81-1.6 7 7 21(m
T 5534 M‘soﬁ%ék%ek? 14)d72 o, 1%.1373%3%@1 75@(&%%
7.31-7. 21~(=ﬁ193ré&é7| ¥7-69(0¢i{H, ¥ry.8, 152 i(edﬁfdcmw C@O%Q"‘zlﬁ)ﬁ(‘% Hb(d lH)
9.53(s, 15!'31-8@@(11\ @ﬁﬂ'@@(&s&“)%f @%{n-ﬂeﬂa’ﬁé%c@t&73ﬁ 12(ddd, 4H), 28-11
3.24(sept, 1H) '3.89(s, 558 3H),6.47(dd,

1H), 6. 55(d, 1H) 7 29 7 24(m CN/ 1H) 7. 33(bs 1H), 7.62(m 1H),7.92(dd, 1H),
8.08(d," 3gld), 8.14(s, 1H); 8.60(d-, 1H) 9.55(s, 1H)

2-(2 5-Dichloro-pyrimidin-4-vlamino)-N-ethyl-benzamide

NMR (400MHz, CDCl, ) 1.28 (t, d=7.04, 3H) 3.48-3.57 (m 2H); 6.22 (br. s, 1H), 7.11-7.17
(m, 1H), 7.51 (dd, J=1.0, 804 1H), 753-761 {(m, 1H), 822 (s,1H) 8.69- 874(m 1H), 1166 =0 o
(br. s, 1H). Rf : 0.60 (Hexane :AcOE=1:1). R =T =

385 . o CLlRETLER T Uasi GEE BoPLT P ani. CThin

_/”‘*"'\

A suspension of 5-bromo-2,4-dichloropyrimidine (684 mg, 3.0 mmol) and Z-amino-N-methyl-
benzenesulfonamide (559 mg, 3.0 mmol) in N,N-dimethylformamide (10 ml) containing
potassium carbonate (830 mg, 6.0 mmol) is stirred at room temperature for 23 hours. Saturated
- aqueous ammonium chloride is added and the mixture is poured into watler and extracted iwice
with ethyl acetate. The organic layer is washed with brine, dried over sodium sulfate, and
evaporated in vacuo. The residue is purified by silica gel column chromatography {n-hexane -
ethyl acetate gradient) to afford the titte compound as a slighily yellow solid.
'H-NMR (CDCls), 8 {ppm): 2.67 (d, 3H), 4.79 {q, 1H), 7.26 (s, 1H), 7.29 (ddd, 1H), 7.66 (ddd,

1H), 7.95 (dd, 1H), 8.37 (s, 1H), 8.48 (d, 1H), 9.52 (s, 1H). Ri {(n-hexane : sthyl acetate = 10:3): o

0.33.

According to the manner described above, the following compound is prepared.



CDCI3: 1.16, (t, 3H), 1.31(d, 6H), 2.56-2.44(b, 2H), 28-12 MS 2.71-2.60 (m
4H), 3.28-3.17(m 5H), 3.88(s, 3H), 544 6.48(dd, 1H),6.58(d,
IH),7.30-7.22(m 1H), 7.63 N 7.58(m 1H),7.90(dd, 1H), 8.01(d, 1H), 8.12(s,
1H), CND WOSWP+080980H) 9.54(s,, 1 H) CDCI3: 1.31(d, 6H, JPETSEPO0FYBIL. 63(m
2H),2.00- ~. - 28-13 M5 1.91(m 2H),2.37-2.27(m |H),2.60 (t, 4H, J=4.79)
601 2.74-2.59(m 2H), 3.24(sept, 1H), 3.66 (d, 2H N J=12.1), 3.75(t, 4H,
J=4.53), 3.88(s, 3H), 6.48(dd, 1 H 1 J=2.52, 8.56),6.56(d, 1H,
J=2.52),7.33-7.22(m 1H), 7.64-7.59 (Mh13rH), 7.91(dd, 1H, J=8.05,1.51),
8.01(d, (N%1 H, J=8.56), 8.12(s, 1 H), 8.61(d, 1 H, J=7.55) 9.54(s, 1H WO
2004/ 080980 PCT/ EP2004/ 002616 -100- CDCI3: 1.11 (d, 6H, J=6.55), 1.31(d,
6H, J=7.05), 28 14 MS 2.82-2.B8(m 5H), 3.20-3.17(m 4H), 3.28-3.17(m 559
1H), 3.87é§§ 6.48(dd, 1H, J=2.52, 8.56),6.56(d, (N 1H,

J=2.52),7 7.24(m 1H), 7.62-7. 58(m 1H), 7. 90(dd 1H, J=), 8.01(d, 1H,
J=8.56), S{2A5Dichlorewpyrisiding.-vimicg)- ide 1H) CDC13: 1.31 (d, 6H,
J=7.05). 1.97-1.85(m 2H), 2.17- 28-15 98(m 2H), 2.35-2.25(m 1iH),
2.75(m 2H), 559 3.24(sept, 1H) 3. 65(d %E N 3] 88(s 3H), 5.30 (bs, 91H),
5.48(bs, 1H), 6.48(dd, 1H, J=2.51, 8 5 1 H J=2.52),
7.33-7.21(m 1 H), 7.62 (m 1 H),/\ d, J 1.51, 8.06), 8,6 03(dd, 1H,

J=3.02, 8.56), 8.13(s, Vi

"H-NMR (400MHz, CDCly, 8);2.67(d, 3H)4.97-5.04(m, 1H), 7.29(ddd, 1H, J=7.54, 7.54, 1.0Hz),
( 7 7.66(ddd, 1H, J=7.93, 8.08, 1.48Hz),7.94(dd, 1H, J=8.04; 1.52Hz), 8.24(s, 1H), 8.51(dd, 1H
- J=8.06, 1.0Hz), 9.64(brs, 1H). Rf: 0.45 (n-Hexane: AcOEt=4:1). -

36-7

To a solution of 2-amino-N-isopropyl-benzenesulfonamide (16.1g, 75.1mmol) in DMI (150mL) is
added sodium hydride (6.6g, 165.3mmol} portionwise at 0°C. After the mixiure is stirred at room
temperature for one hour, 2, 4, 5-frichloropyrimidine (20.7g, 112.7mmol) is added at 0°C. After
( further stirring at room temperature for 5 hrs, water is added and the mixture is exiracted with
AcOEt three times. Organic layer is washed with brine, dried over sodium sulfate and
evaporated under reduced pressure. The residue is purified by silica gel coiumn
chromatography (Hexane to Hexane:AcOEi=4:1) to afford the title compound as pale brown
solid (10.2g, 38%).
"H-NMR (400MHz, CDCl,, 5);1,08(d, 6H), 3.43-3.53(m, 1H), 4.38(d,1H), 7.29{dd, 1H), 7.66(dd,
1H), 7.98(d, 1H), 8.29(s, 1H), 8.51(d, 1H), 9.51(brs, 1H). Rf: 0.45 {n-Hexane:AcOEt=4:1)

The following compounds are prepared in the same manner described above.



H2N O 1H), .BJ6Q(d, 1H, J=8.57), 9.54(s, 1H - - - ---- CDCI3: 1.31 (d, 6H,
J=7.06),1.46-1.43(m 1H), 1.79 28-16 / M5 1.68(m 2H), 2.08-1.99(m
2H),2.99-2.88(m 2H), 532 3.24(sept, 1H), 3.51-3.45(m 2H), 3.91-3.80(m
1H), N .3waBtdesbBoosn 49(dd, 1H, J2. 52, &56) ; 6; 57(d, | Ni vrv- L[PCT/EP2004/002616
J=2.52),7.34-7.23(m 1H), 7,64-7.60(m 1H),7,91(dd, 1H, J=1 51, 8.06),
8.02(dd IN, J=3.02, 9.06), 8.13(s, OH 1H), 8.60(d, 1H, J=8.06) 9.53 (s, 1H
..... :--Cc. 28-17 CDC13:.1.31 (d, 6H, J= 696) 2.18-2.12(m 2H), M
3.24(sept, 1 H),3.37-3. 32(m 2H), 3.39(1§4-3H), 3.43(d, 532 1H, J—8.56),
3.51(dd, 1H, J=5.04, 10.6), 3.87(s, 3H), N 4.17-4.09 (m1H) 6.13 (dd, 1H,
J=2.51, q 8.56),6.16(d, 1 H J=2.52),7.09(bs, 1 H),7.31-7.21(m 0O\ 1H),
7.60-7.56 (m 1H),7.85(d, 1H, J=8.56), 1H, J=1.51, 8.06), 8.10(s,

1H), 8.65(d, 1H, J=9.06) 9.54 (s, 1 ﬁ% 4/ 080980 PCT/ EP2004/ 002616
-101- CDCI3: 1.31 (d, 6H, J=7.05), 1. 82H s2H) ., 2.08 28-18 .. MBS
1.99(m 2H),2.96-2.87(m 2H), 3. 24@@%?) F'41- 1 546 3.33(m 1H),
3.40(s, 3H),3.51-3.42(m 2H), 3.R87(g ) 6.49(dd, 1H, J=2.52,

9.07),6.57(d, 1H, 9 J=2.52),7.32- 7022( ., 7.64-7.60 (m 1 H),7.91(dd,
1 H), 8.00(dd, 1 H, J=3.02, 9.06), 8.13, 1 H, 8.60(d, 1H J=8.56) 9.53

(s, 1H0.33 CDC13..1.31 (d, GH J=7.05) 1.82.1 70(m 2K 2 08. 28-1Q
(Acoet £ foo(m  2HJZ 2. 96- 2. gRIHEoNE) | MR 4400Mbi2) . & (ppR) 3. 41-

No. or MS

36-8 0.45 | DMSO-dg; 0.63(t, 6H), 0.86(d, 3H), 1.21-1.31(m, 2H),

i} (n-Hexane: : | 3.02-3.12(m, 1H), 7.37(dd, H), 7.71(dd, 1H), 7.85(d, (
AcOEt=4:1) '[H), 7.89(d, -’IH)é 8.20(d, 1H), 8.56(s, 1H), 9.51(brs, ..’
1;H) o
0.46 CDCIa,OTO(t 6H) 1.23-1.45(m, 4H), 3.03-3.13(m,
(n-Hexane: 1H) 4.27(d,1H), 7.27(dd, 1H), 7.85(dd, 1H), 7.98(d,
AcOE(=7:3) | 1H), 8.29(s, 1H), 8.52(d, 1H), 9.59(brs, TH)

36-9

T
Ergpgratlon of 2-(2-chlnro—5—nttro—nvrtmldln-4-vlamlno)—N-methvl-benzenesulfonamlde

2,4-Dichloro-5-nitro-pyrimidine (1.84 g, 10 mmol) and 2-amino-N-methyl-benzenesulfonamide
(1.86 g, 10 mmol) are dissolved in CHCl; (30 mL}). The reaction mixiure is heated at 61°C for 2
h. The solvent is evaporated and the residue is washed with ether to give the fitle product.

Rf = 0.5 (n-hexane : sthyl acstate = 1:1). 'H-NMR (400MHz, CDCL), & (ppm): 2.67 (d, 3H), 4.6-
4.7 (m, 2H), 7.41 {t, 1H), 7.7 (t, 1H), 8.04 {d, 1H), 8.15 (4, 1H), &.21 (s, 1H), 11.2 (s, 1H).

36-11 :
Preparation of (2.5-Dichloro-pyrimidin-4-vi)-[2-(propane-1-sulionyl)-phenvil-amine




r / 3.33(m 1H), 3.40(s, 3H),3.51-3.42(m 2H), 3.87(s, 3H), 6.49(dd, 1H,
J=2.52, 9.07),6.57(d, 1H J=2.52),7.32-7.22(m 1H), 7.62(m 1H),7.91(dd,
1H,), 8.00(dd, 1H, J=3.02, 9.06), 8.12(s, 1H), 8.60(d, 1H, J=8.56) 9.53
(s, 1 H CHOZ04803%0 (d, 6H), 1.66-1.53(m 2H), 2.10-2. OPCHEP208/0%16 NG
2H),2.51 (s, 3H), 2.70-2.13(m 1H),2.83-2.74(m 2H), 544 3.24(Sept, | H),
3.63-3.55(m 2H), 3.87(s, 3H), 4.34 N 4.25(m 1H), 6.48(dd, 1H),6.56(d,
IH),7.34-7.24(m | 1 1H), 7.64-7.60(m 1H),7.90(dd, 1H), 8.00(d, 1H),
8.12(s, 1H), 8.60(dd, 1H), 9.53(s, 1H) N#PeDCI3: 1.30 (s, 3H),1.32 (s, 3H),
2.33-2.22(m 1H), 28-21 MS 2.54(s, 3H), 3.37-3.20(m 3H), 3 57-3.44(m 3H),

531 3.86(3, 3H), 6.12(dd, IH),6.16(d, 1H),7.14- 7 68(m 1 H), 7.30-7.20(m 1
H,7.65-7.58(m 1H), 7.93-7.87(m 1 H,),c , 864(d 1 H 9.54
(s. 1 H JJH WD 2004/ 080980 PCT/ EP200410026@6 102 CDCI3 1.30 (s, 3H),
1.32 (s, 3H), 2.03-1.89(m 28-22 M 1 H), 8(m 1 H, 2.34(s,

PH) , -3.34(m 1H),3.53-3.43(m
1H)708(bs 1 H,7.31-7.21(m
dd, 1H), 8.10(s, 1H), 8.66(d,
s, 3H),3.05(s, 3H),

R U T E R T 0 4
1 H, 7.60-7.56(m 1 H),7.85(d, 1 H?® 7
1H) 9.54(s, 1H CDC3: 1.31 (s, 3H),
To & solution of 2-(Propane-i-sulfonyl)-phenylamine (3.69g, 185 mmol) of N,N-
dimethylformamide (40mL), sodium hydride (1.48g, 37 mmol) is added pottionwise at 0°C. Afier
stirring, 2,4,5-trichloropyrimidine (2.1mL, 18.5 mmol) is added. The mixture is stired at 0°C for
30 minutes and Is further stirred at room temperature for 7hrs. After addlng saturated agqueous
(_ armmonium cﬁioﬁde the m:xture is poured info watéi' and extracted t\moe with ethyl acetate. The ~
organic iayer is washed with ‘brine, dried over ‘sadium sulfate, and evaporated in vacuo. The
residue is punf ied by silica gel column chromatography (n-hexane - ethyl acetaie gradient) fo
afford the tme compound as colorless solids.
"H-NMR (CDCk), 3 (Bpri): 0.89°(1 3H), 1.7 (d, 2H), 3:07-3.11 (m, 2H), 7.26 (5, 1H), 7.32 (ddd,
1H), 7.73 (ddd, 1H), 7.95 (dd, 1H), 8.31 (s, 1H), 8.61 (dd, 1H) 9 94 (bs 1H). Rf (n-hexane :
ethyl acetate = 3:1): 0.63

According to the manner described above, the following compounds are prepared.

{\ R"\;/S//O H N cl
(&}
ExpIN Rx ' Identification
0.

36-12 "H-NMR (CDCls), & (ppm): 1.35(d, 6H), 3.18-3.24(m,

/k 1H), 7.30-7.34(m, 1H), 7.70-7.75(m, 1H), 7.92(dd,

: 1H), 8.30(s, 1H), 8.63(d, 1H), 10.08(s, 1H). Rf 0.70:
(ACOE)

36-13 N NMR (400MHz) in CDCls, 3 (ppm): 1.28(t, 3H), 3.15(q,

1H), 7.31-7.35(m, 1H), 7.71-7.75(m, 1H), 7.98(dd,




28-23 MS 3.24(sept, 1 H, 3.50-3.43(m 4H), 3.85(s, 2H), 3.89(s, 545 3H),
6.11(dd, 1 H) 6.43(dd, 1 H,6.50(d, 1 H,7.31 (N7.28(m 1H),7.64-7.60(m
IH),7.92(dd, 1H), 809(d, 1H), 8.13(s, 1H), 8.58(d, 1H) 9.55(s, 1H) N 0.05
~ CDClI 3 1 3Wwdmpa/teodse 1. 32 (s, 3H), 1.92-1.83(m 28-24 (PATCEHR20NE002616
1H),2.17-1.95(m 1H); 2.43-2.27(m 2H),2.79 2 /1(hi, OHS/ 1) 4H),
3.15-2.97(m 4H 3.23-3.16(m 4H), 3. 24(sepf (N 1H), 3.87(s, 3H), 6.11(dd,
1H,) 6.47(dd, IH,6.55(d, 1H),7.33-7.23(m 1 H, 7.63-7.59(m 1 H),7.95(dd,
1 H,. 8.01(dd, 1H), 8.12(s, 1H), 8.60(®ls 1H) 9.54(s, 1H)' N 6N CDC 3:
1.30 (s, 3H), 1.32 (s, 3H), 1.80-1.70(m 28-25 M5 2H),2.01-1.93(m 2H),
2.49-2.28(m 12H),2.76- 600 2.62(m 4H), 3.04-2.96(m 4H), 3.16-3.05(m N

2H) , 3r24a(sept, I Ay, 3. 7273 JH)3 ] 6 d ), 6. 55(d,
I'H .7 31-7]23(m 1H), 7.66- W)&f@m{dﬂm B8O (5. ﬂmﬁf S T 8 i2(s,
1H) . | 8.60(d, 1H) 9.53(s, 1HAHB) 2004/080980 PCT/ EP2004/ 002616 |- 103- DOl a:
1.30 ks, 3k 132 (s—3H-|2-5 R3O e 4t 252 73(m 1H),
3.00-P.86(h 2H), A\38-3. 20( " ﬁ%‘%ﬁ% ) %.%'3{-33.%% -@f?; 53'?"7‘3"de,
1H), 3| 88k48.|77(m 3. 94} 3287(33(m,Lith), BeBB(73(m,3MH),67.9€6dd 1HLH) , 6. 53(d, (N
AH), 7y 32-7123(m 1H), 7.3 (B, My 6 £a@37Hh, 886 11). re0.69

(AcQEt) ,

0.30(:, 6H), 1.72-1.90(m, 4H), 2.76-2.82(m, 1H), 7.26-

3615 \)\ 7.38(m, 1H), 7.68-7.74(m, 1H), 7.92(dd, 1H), 8.30s,
- 1H), 8.62(d, 'IH) 10026, 1H)REOTIACOEY |- s () =

Example 36-16 o B T T R N T I e
Synthesis of substituted amines which are commercially not available: - -—-

Preparation of 3-amino-4'-methoxy-4-methvibiphenvi

To a solution of 4—metl’toxyphenyi-bomnlc actd (500 g, 3 29 mmol) in toluene (5.2 mL) and
ethanol (1.3 mL) potassmm carbonate (910 mg, 6.58 mmol), tetréggﬁtflghéﬁ&ﬁhogﬁal;ﬁé)
palladium (228.1 mg, 0.088 mmol) and 4-bromo-1-methyl-2-nitrobenzene (711 mg, 3.29 mmo[}
are added and stirred at 100°C for 7 hours. The mixture is poured info water and extracted with
ethyl acetate two times. The organic layer is washed with water and then brine, dried over
magnesium sulfate, and evaporated in vacuo. The residue is purified with silica gel column
chromatography (n-hexane : ethyl acetate = 5: 1) to afford the 4'-methoxy-4-methyl-3-nitro~
biphenyl as a yellow solid.

'H-NMR (8, ppm) : 2.62 (s, 3H), 3.86 (s, 3H), 7.02-6.88 (m, 2H), 7.37 (d, 1H), 7.54 (dd, 2H),

7.68 {(dd, 1H), 8.18 (d, 1H). Rf (hexane : ethyl acetate = 3:1); 0.40,

A suspension of 4'-methoxy-4-methyl-3-nitrobiphenyl (630 mg, 2.95 mmol) and 10% palladium

on charcoal (63 mg, 0.052 mmol) in methanol (6 mL) is stirred under hydrogen atmosphere for

12 hours. Palladium catalyst is removed by filtration and the resulting solution is evaporated in

vacue to afford the title compound.

"H-NMR (8, ppm) : 2. 20 (s, 3H), 3.84 (s, 3H), 6.87 (d, 1H), 6 89 (dd ‘IH) 6 95 (d 2H) 7.09 (

1H), 7.48 (d, 2H). Rf (n-hexane : ethyl acetate = 1:1): 0.60." '

PN

Preparation of 4=(3-amino-4-methvibenzovil-pinerazine-1-carboxvlic acid tert-butyl ester




H1H,7.91(dd, 1 H, 8.04(d, 1 H), 8.13(s, 1 H), 8.60(d, N 1H9.54(s, 1H)
0O r CDCI3: 1.30(s, 3H), 1.32 (s, 3H), 1.82-1.73 (m O9H), 28-27 M5
1.97-1.84(m 3H), 2.73-2.51 (m 1H), 3.12(t, 2H), 559 3.31-3 20 |
3.90(s, 3HWO20H/08098¢ (m | H), N 6.53(dd, 1 H), 6.59(d, 1W’E%2°%‘§S‘§k’6‘2 (m 1 |
H, 7.28- 7.21 (m 1H), 7.33(bs, 1H), 7.65-7.61(m 1H), 7.92(dd, H 1H), |
8.08(d, 1H), 8.14(s, 1H); 8.60(d, 1H), 5:55(s, 1H NHZ . .. _, ~ CDCla:

1.30(s, 3H), 1.32 (s, 3H), 1.82-1.73 (nggl . 28-28 "MB 1.97-1.84(m

3H), 2.73-2.51 (m IH),.3.12(t, 2H), g 3.31-3.20 (m 3H), 3.90(s,3H),
5.46-5.37(m 1H), N 6. 53(dd 1 H), 6.59(d, 1 H), 6.68-6.62-(m 1 H), 7.28-

7.21 (m 1H),733f( 1 H, 65761%m 1@5 7.92(dd, H 1H), 8.08(d,
1H), 8. 14(%,a saigtion gf methyl-3-pifro-benzis asid (309 mg opol) 3N -butoggcaonyBH) , 1. 332I g
3H), 2. 92(t 3. 51
H) ( pgfl%?s JQ&T Iﬁ? M3 @gl%ﬁ rggﬂf:ﬁém:% tr%t fyfeimine (ﬁ'd?lqsL B%gf(ﬁ)mgqb‘%% (

7. 92( dd 18099 mo 32 48Ltyel) and HPDAL @70.8(nsg, 1.99 H)nol) a8 @dﬂi(ed and biirredst B3(rs, 1H) CDCI a:
RN e T R s L
H), 7.90( @detate. Fye orgas aYQI i waghelyl with wats( and thel) bfl@ aﬁq@venm)agmlm@wmmgso
PCT/ EPZOO%QQ%@&& in vacuo. The residue is purified with silica gel column chromategraphy (n-
hexane : ethyl acetate =5 ; 1) fo afford 4-(4-methyi-s-ﬁitrobenzoyl)-piperazine-1-carboxylic acid
tert-butyl ester as a coloriess solid.
) "H-NMR (3, ppm) : 1.47 (s, OH), 2.64 (s, 3H), 3.28-3.88 (m, 8H), 7.42 (d, 1H), 7.56 (dd, 1H),
{ | 8.03 (d, 1H). Rf (hexane : ethyl acetate = 10:1): 093, ., ., -roer = e s w5 |
' The title compound is obtained by reductlon with hydrogen over 10% palladlurn on charcoa[ in
methanol solution. . e e,

Preparation of 4 (S-amlno-4-methv Qhenyu-morgholm — , _
To a solution of 4-brorno-‘i-methyi—z-mtrabenzene (225 mg, 'i 04 mmol) morphohne (125 pl, e

1.25 mmol), and cesium carbonate (474.4 mg, 1.46 mmol) in toluene, palladium diacetate (31.2
mg. 0.138 mmol) and 2-{di--butylphosphino)biphenyl (125 mg, 0.403 mmol) are added and
stirred at 100°C for & hours. After cooling, the mixture is filtered to-remove insoluble material.
The filirate is poured into water and extracted with ethyl acetate twice. The organic layer is
washed with water and then bring, dried over magnesium sulfate, and evaporated in vacuo. The
residue is purified with silica gel column chromatography (n-hexane : sthyl acetate = 5: 1) o
T afford 4-(4-methyl-3-nitrophenyt}-morpholine as a yellow solid.

i . *H-NMR (8, ppm) : 2.50 (s, 3H), 3.17-3.19 (m, 4H), 3.86-3.88(m, 4H), 7.04 (dd, 1H), 7.21 (4,
1H), 7.47 {(d, 1H). Rf (hexane : ethy] acelate = 5:1): 0.20.
The tifle compound is obtained by reduction with hydrogen over 10% bal!adium on charcoalin

mathanol solution.

Example 37: Synthesis of substituted amines which are commaercially not available:

37-1
Preparation of 1-{3-Methoxy-4-nifro-pheny))-piperdin-4-ol



-104- CDCI 3: 1.31(d, 6H),1.59-1.37(m 2H), 1.81-4.69(m 28-31 M5 1 H),
1.87(d, 2H), 2.73-2.67(m 2H), 3.28-3.21(m 1 H), 445 3.37(s, 3H),3.61(d,
1H),3.87(s, 3H),6.49(dd, | H),7.025(bs, 1H), 7.28-7.23(m 1H),7.64-7.59(m
1 H), 7.93wbA84mooRH), 8.15(s, 1 H), 8.57(dd, 1 H 9. 5Gicayesboddiosizs HN N
NH ORx to Expi Rx HPLC Mass (ESI) No Retention mlz tinme (mn) 3.30 546
(MtH)  29-1 CO 2.82 627 (MrH) 29-2 Iro~ 9 3.07 587 (M+H) 29-3 WO
2004/ 080980 PCT/ EP2004/ 002616 -105 CI N :

-118 -

OH
To a suspension of piperidin-4-o! (2.78g, 28 mmol) and potassium carbonate (3.88 g, 28 mmol) :
in N,N-dimethyiformamide (40 ml), 4-Fluoro-2-methoxy-1-nitro-benzene (4.0g, 23 mmol) is
added and stirred at room temperature for 24 hours. The mixture is poured mto water and the
precipitate is collected by a filtration. The resutting.solid is dried in.vacuo.at 50° C to afford 1-(3- N
methoxy-4-nitro-phenyl)-piperidin-4-of {5.23g) as yellow solids in 89% yieid. - : ( b
'H-NMR (400MHz, CDCls, 3, ppm) :1.54(d, 1H), 1.62-1.71(m, 2H), 1.98-2. 04(m, 2H}, 3 22(ddd
4H), 3.73-3.80(m, 2H), 3.95(s, 3H), 3.98-4.02(m, 1H), 6.33(d, 1H), 6.43(dd, 1H), 8.00(d, 1H).

By repeating the procedures described above using appropriate starting materials and
conditions the following compounds are obtained.

Ex-No Identiflcal:on
37-2 i &
1 83(m. 4H). 1.98-2. 04(m, 2H) 224-2 31(m, 1H) 2. 54-
2.67(m, 4H), 3.03(@t, 2H), 3.84-3.88 (m, 2H), 3.95(s, 3H)
631(d 1H) 6.42(dd, 1H) 8.01(d; 1H)-Rf 0.54 (AcOEt). =.com- |, .o
()
Y
373 'H-NMR (400MHz, CDCls, 8, ppm) : 1.81-1.91(m, 2H), 1.99-

2.04(m, 2H), 2.38-2.48(m, 1H), 3.03(ddd, 2H), 3.91-3.96(m,
2H), 3.95(s, 3H), 5.22-5.41(m, 1H), 5.40-5.53(m, 1H), 6.36(d,
1H), 8.43(dd, 1H), 8.00(d, 1H). Rf 0.15 (ACOEt)

e R T I S VU,



Expl Rx HPLC Mass (ES 1) No. Retention mz time
0-1 2.65 557 (MrH) 30-2 2.50 557 (MtH) 30-3 0 NHS
WO 2004/ 080980 PCT/ EP2004/ 002616 -106 2.30 543 (M+H)
n~1 2.23 612 (MtH) 30-7 N PCI/EP2004/062616

r~50 HHN NNH 5~ / Rx O
(nin) 2.82 516 (MrH) 3
3.10 498 (MeH)  30-4 / 2
30-5 i 2. CWOREHEMSY)  30- 6

~119-
374 - Oy 0 "H-NMR (400MHz, CDCls, &, ppm) : 1.15(t, 3H),1.88-1.96(m,
N 1H), 2.22-2.30(m,1H}, 2.68-2.77(m, 2H),3.15-3.18(m, 1H),
o 3.38-3.44(m, 1H), 3.52-3.62(m, 2H), 3.93(s, 3H), 5.92(d, 1H),
6.07-6.10(m, 1H}, 8.00-8.02(m, 1H). Rf 0.65 (n-hexane:
AcOEt=1:1).
Q
HN\

Ethyl-{1-{3-methoxy-4-nitro-pheny
-pyrrolidin-3-ylj-amine

~T"H-NMR (400MHz, CDCly, 6, ppm) - 2.36(s, 3H), 2.52-2.57(m,

| 4M), 3.40-3.43(m, 4H), 3.95(s, 3H), 6.32(d, 1H, J=2.52Hz),

- 6.43(dd; 1H, /=9.56, 2.52Hz), 7.99(d, 1H, J=9.08Hz). Rf 0.60 -
-] (MeOH : CH,Cl=4:1).

( 57

kE {3-Maﬂmxy-4-nltro-pheny1)-4 met‘

yi-piperazine = e R e T e e e IR DA P TN SR
376 On o0 | "H-NMR (400MHz, CDCls, 8, ppm) : 1.10-1.19(m, 1H), 1.58- |~
oo ] 2.18(m, 6H), 2.28(s,3H), 2.71-2.74({m, 1H), 2.88-2.91(m, 1H}, -
N 3.86-3.25 (m, 5H), 6.47-8.62(m, 2H), 7.97-8.00(m, 1H). R
0. 65 (n-hexane: AcOEt=1: 1)
( O
. N\

3+{3-Methoxy-4-nitre-phenoxymethy
-1-methyl-piperidine

377 S "H-NMR (400MHz, CDCls, 5, ppm) : 4.08(s,3H), 7.80(ad, 1H),
N 7.58(d, 1H), 8.05(d, TH), 8.15(s, TH), 8.67(s, 1H). Rf: 0.42
N (ACOEY)
N




N 1 cl

p HN N~ HRx Q Expi Rx HPLC Mass (ESI)

time (min) 3.15 423 ( MH)

No. Retention nlz
31-1 WD 2004/ 080980 PCT/ EP2004/ 002616

-107 2. 62

490 (MtH) 31-2 0~1 CO) & HN NNH O, O b~~, Expl Rx M5 NMVR (400Mz)
CDClI 3, S WWPajo4/0B#9s0 1. 03 (s, 3H), 1.04(s, 3H),2.15(s, 3HCT/RPBR{/e@pis 1H)
32-1 / 585.3 3.00(d, 2H) 3.10(t, 2H), 3.13(t, 2H), 3.64(t, 2H),3.79(t,
3.89(s,3H), 6.45(dd, | H), 6.55(d, 1H), 7.34-7.26 CN (m 1 H), 7.52(bs,
H, 7.64-7.60(m 1 H), 7.97(dd, 1 H),
-120 -
37-8 O 07 "H-NMR (400MHz, CDCls, 5, ppm): 1.40 ~ 1.50 (m, 2H), 1.55 ~
¥ 1.69 (m, 6H), 1.90 - 1.96 (m, 2H), 2.45 - 2.53 (m, 5H), 2.90 -
o 2.99 (m, 2H}, 3.90 - 4.00 (m, 2H), 3.94 (s, 3H), 6.30 (d, 1H, J
=, 2.5 Hz ), 6.41 (dd, 1H, J =9.0, 2.5 Hz ), 7.99(d, 1H, J=9.0
Hz ) -
[:j
N
37-9 O 00" 'H-NMR (400MHz, DMSO-d6, o, ppm) : 1.95-1.82(m, 2H),
_.1.2.15-2.06 (m, 1H), 2.30 (s, 3H), 3.17 (dd, 1H), 3.32-3.23. (m 1.
[H), 3.56-3.34 (m, 3H)396(s‘ﬂﬂ eog(d ) (d, 1H), 6,27
,_H)791(d1rn = I LT -
37-10 L0 TTHNMR (400MH2 cnc:a,a ppm) 530- 245 (m 3H) 555+
2.66 (m, 1H), 2.70 - 2,76 {m, 1H), 2.85 - 2.82 (m, 1H), 3.09 -
1347 (m, 1H),"3.30°="3.34°(m; 1H), 3.52 - 3.58 (m 1H), 3.68 < ~ =i
3.84 (m, 3H); 3.87-- 3.91 (m; 1H); 3.96 (s; 3H), 6:32 (d tH, J [
,—25Hz)642wd1H‘J gestz)soom H,J=06
1Hz) s T e e nolEe
37-11 O 00" "H-NMR (400MHz, DMSO-d6, CDCl,, 6, ppm) : 1.90-1.79(m, |.
N 1H), 2.25-2.15 (m, 1H), 2.21 (s, 3H), 2.87-2.77 {m, 1H), 3.18
[irk_ (dd, 1H), 3.42-3.32 (m, 1H), 3.59-3.52 (m, 1H), 3.67-3.61 (m,
1H), 3.91 (s, 3H), 6.13 {d, 1H), 6.24 (dd, 1H) ), 7.91 (dd, 1H)
Q
N-——-
/




8.07(d, 1H),

M5 NVR (400MHz)

8. 15(s,
(MrH)  Cod WD 2004/ 080980 PCT/ EP2004/ 002616
in CDCI3, 8 (ppm No. 1.66-1.52 (m 2H), 1.

9. 32(s,
-108 Ot |

1H), 8.54(d, 1H), 1H Ac 3.17

HN N~H

0 32-2 ~ 532
rix Expl Rx
92-1.73 (m 4H),

2.12-2.03 W0 2008680980 585.3 2H), 2.15(s, 3H), 3.00(d, 2H) PETIEPC0a4/@E16
3.14(t, 2H), 3.58-3.46(m 1H), 3.64 (t, 2H),3.80(t, 2H), 3.89(s,3H), N_..
.. -6:48(dd, -H), 636(dJH); 7.30-734 (m 1H), 7.52(b-s, -- ( 1 H),
7.63-7.58(m 1 H), 7.94(dd, | H), 8.08(d, 1 H, 8.14(s, 1 H), 8.60(d, 1 H,
9.54(s, 1 H Ao 544 (MrH) 3.15 33-2 | -\2f- N
37-12 O, w0 "H-NMR (400MHz, CDCl3): 1.43-1.00{m, 2H),1.85-1.81 (m,
N 2H),2.94-2.17(m, 2H),2.96(s, 3H),3.27 (d, 2H), 3.35(s, :
o~ 3H),3.97-3.90 (m, 2H), 3.95(s, 3H), 6.30(d, 1H), 6.42(dd, 1H)
8.00(d, tH). Rf: 0.25
(AcOEL)
N
°<
) 37-13 Os. O 'H-NMR (400MHz, CDCl3): 1.14(t, 3H),2.48(dd, 2H), 2.50(t, |
( ‘ N 4H),3.42 (1, 4H), 395(5 3H),632(d 1H) 643(dd 1H) 801(d,__:.‘,-_-_.-:--;-ﬁ
. 1H) RfU 15 (ACOEt) - = . - v:: L
3712 Qg o0~ 7 e | 'H-NMR (400MHz, CDCla): 1.02-0.89 (m, 2H), 2.01-1.94 (m,
. AR oy 2 52-2 38 (m, 1H), 2.65-2.53 (m, 4H),3.04-2.94(m, 2H),
3.79-3.60(m, 4H),3.97-3.88 (m, 2H), 3.95(s,3H), 6.32(d, '!H) a
6.42(dd, 1H)800(d 1H) Rfom(AcOEt) s
37-15 O 4.0 "H-NMR (400MHz, CDCla): 1.08 (s, 3H),1.09¢(s, 3H), 2.66(t,
N 4H),2.74 (sepi, 1H), 3.41 (i, 4H), 3.95(s,3H), 6.32(d, 1H),
<>/o/ 5.42(dd, 1H) 8.00(d, 1H). R 0.15 (ACOE)
@
L




H N NH RP o Cod Expl Rx HPLC Mass (ESI) No. Retention mz time (mn) ~g~
3.15 532 (M+H) 34-1 0 WD 2004/ 080980 PCT/ EP2004/002616 -109 3.34 558 (MH)
34-2 ij o/ 3.35 546 (MrH) 34-3 0/ 3.32 546 (MrH) ff 34-4 \ 3.09 566 (MH)
34-5 o/ | vwo %b4p5dsd MrH) 34-6 Ex M5 NWR (400MHz), ODG Fcioermem/aceis rN 1. 05
(t, 3H, 1.69-1.78 (m 2H), 2.86-2.95 (m 1H), 34-7 asp NW M 3.16-3.25

(m 1H), 6.57-6.68 (m 2H), 7.17 (dd, 1H), 435,436 7.35-7.39 (m 1H), 7.50
(dd, 1H), 8.13 (s, 1H), 8.16- '

-122-
37-16 On. O | "H-NMR (400MHz, CDCly): 1.91-1.81 {m, 2H), 2.06-1.97(m,
N 2H),2.48-2.40(m, 1H), 3.07-2.98(m, 2H),3.97-3.93(m, 2H),
e 3.93(s,3H), 5.37-5.30(m, 1H),5.55-5.43 (m, 1H), 6.33(d, 1H),
6.43(dd, 1H) 8.00(d, 1H). Rf 0,10 (AcOE)
%NS
HN
Os O™ "H-NMR (400MHz, CDCl,): 2.18-2.07 (m, 1H), 2.30-2.22 (m, S
37-17 A _ 1H), 3.38(s, 3H), 3,56-3.44(m, 4H),3.95 (s, 3H), 443 (ddd,1H), |-~ .
©/o/ -~ | 5.96(d, 1H), 6.12{dd, 1H) 8.03(d, 1H). Rf 0.30 (AcOEY) TG
N e
e 0 e i e
ST N AT IR =UIIEL T omee TID - RL S -
37-18 e O "H-NMR (400MHZ, CDClL): 1.46(s, QH)'I 81-1.68(m, 4H), —— |77 W0
LN 7. | 2.73(bs, 3H),3.07-2.97(m, 2H), 8.95(s,3H),4.03-3.24 (m'zH) o=
« 07 7 |6.32(d, 1H), 6.43(dd, 1H) 8.00(d, 11—|) RF0.55° S
(Hexane: AcOEt) : e : '
N
- \boc { |
37-19 On O TH-NMR (400MHz, CDCls): 3.80-3.57(m, 2H),3.68-3.65(m,
N 2H), 3.97(s, 3H),4.07(s, 2H), 6.17({bs, 1H), 6.26(d, 1H),
o~ 6.39(dd, 1H) 8.04(d, 1H). Rf 0.85 (AcOEt)
St
N "o




8.21 (m 1H), 8.48 (d, 1H), 10.14 (s, 1H) " ~N 0.94 (t, 3H), 1.69-1.80 (m
2H), 2.38 (s, 3H), 2.55-2.64 34-8 0 NNE MS (m 4H), 3.02-3.08 (m 2H),
3.22-3.29 (m 4H), 3.88 (s, \ 549, 551 3H), 6.55 (ddd, 1H), 6.60-6.66 (m
1H), 7.13-WOLBOHM0980CN F 1 H), 7.34 (br.s, 1 H), 7.44 (@CTEPR)04/082610 (s, 1
H, 8.10- 8.23 (m 2H), 8.88 (s, 1 H. N WD 2004/ 080980 PCT/ EP2004/ 002616
-110- ¢ O HN NNH a |, CND DMBO-d6: 2.24 (s, 311), 2.45-2.50 (m 4H), 2.78
(d, ; o0 01, 351 ~ 567 311), 3.10-3.17 (m BH),-3.74-3.79 (m 7H), 6.49
(dd, [M+1]+ 111), 6.66 (d, 111), 6.85-8289 (m 1H), 7.18 (d;-1H), Co~ 7.40
(d, 1H), 7.98-8.02.(m 2H), 8.29 (br.d,.1H), 8.60- 8.66 (m 111), 11.17 (s,
1H). 35-2 DVBSO d6: 2.24(s, 3H), 2.46-2.50(m 411), 2. 79(d 311), 505

3. 13- 3rZ7Em 4ll§3\ gg 78(S, 3K Nmmg?bwmebbls)@ﬁﬁ(&@ﬁis % 8’(«:{ d_&'a”ﬁ)i(dd
3

7.07-7; 17(mj 211)¥ 19-7.23 Adggg’ 6.2 H% (1s, 1
H, 8.55-8.75(m 1l H) 9. 04(s >80383H)H h?oh@((ﬁa:oét 6
(I'nterpedi aes f eft anilines
0
T o)
37-21 Os. .0 "H-NMR (400MHz, CDClg): 1.73-1.55 (m, 2H), 1.99-1.91 (m,
N 2H), 2.09(s, 3H),2.61-2.49 (m, 5H), 3.47(t, 2H),3.63{t, 2H),
: o 3.99-3.89 (mn, 3H), 3.85 (s, 3H), 6.32(d, 1H), 642(dd 1H) N L
( 8.01(d, 1H}. RfO10(AcOEtMeOH-4 ‘E) LT -:_“_ T

37-22 O“\\‘N"O_ 1H-NMR (400MH4, CDCIs) 3. QO(S 3H), 3 98(3 3H) 3. 98 (s

- | 3H), 6.56(s, 1H), 7:50(sTH) . Rf 0.605 (ACOEY)
o
/O
| o: |

( 37-23 Os. .0 "H-NMR (400MHz, CDCls): 3.25-3.22 (m, 4H), 3.90-3.87 (m,
N 4H), 3.95(s, 3H), 6.48(s, TH), 7.57(s, 1H) . Rf 0.080
o~ (Hexane:AcOEt=5:1)




e

36-1 Preparation of 2-anino-Nnethyl-benzamide \\/OON. E~ |Y MODA /

;O THF 0 92% To a suspension of 16.3 g (100 mml) of isatoic anhydride in
100m. of H2O is- added portionw se 100nL of 2N net hyl am ne -

t et r ahydr ofores/0s0dsot i on (200 nmol ) at room tenper at ur epcTing2008a6is16N

m xture is stirred for 1 hour and then extracted with AcCEt. The organic

| ayer is washed with H20 and brine, dried over Na2SO4, and concentrated
under WD 20041080980 PCT/ EP2004/ 002616 -111 reduced pressure to give 13.79

g of desired product, 2-am no-N nethyl-khegazam de (92 mol, 92% as
colorless solid. NWMR (400MH7-, CDCI 3, 5): 2.97 (d, 3H, J = 4.52 Hz), 5.49
(bs,1|—|),607(bs 1H),664(ddd 1HJ = 8.04, 7.56, 1.0 Hz), 6.68
(dd, "Er-z:j —Tpr\l 027 ‘db’MHf O Z3P(e0%H), 5.:67bs, FHY.3.27 7.29
(dd, I|H 8. 04552 Hz). 88 (s 933H64s176 ).
2- (2, 5¢ Di chljor o- ovrim diya= 4- %EH g n_'p%g)p_ﬁ %é zg\ c?é’ E‘I) I\?((D? W Cl{Nd
[/ OHNI~CI [\ I{ 75C, % oasolutlon of 15.0 g (99.8 mml)
of 2-am no- N neth nzam de¢ i n DWF (3oom_) are added
(8]
O
Y
|
37-25 On O "H-NMR {400MHz, CDCl): 1.09(t, 3H), 1.88(dd, 2H), 2.36(s,
SN 3H), 2.55(t, 4H), 3.38(t, 4H), 4.03(t, 2H), 6.32(d, 1H), 6.42(dd
1H), 7.98(d, 1H) . Rf 0.12 (AcOEtMeOH=0:1) ()
.
@
N
l
37-26 On. O "H-NMR (400MHz, CDClL): 1.36(s, 3H), 1.38 (s, 3M), 2.10 (s,
N 2H), 2.17(s, 3H), 3.27-2.96 (m, 2H), 3.71 (d, 2H), 3.96 (s, 3H),
©/0/ 1 6.33(d, 1H), 8.43(dd, 1H), 8.02(d, 1H) . Rf 0.10 (AcOEY)
/[N]\
P
Ap
37-27 On .0 TH-NMR {400MHz, CDCls): 1.18(s, 3H), 1.18 (s, 3H), 2.50(dd, ("
' SN 2H), 3.02-2.47 {m, 2H), 3.69 (dd, 2H), 3.96 (s, 3H), 6.31(d {
ﬁj( {H), 6.43(dd, 1H), 8.00(d, 1H) . Rf 0.070(AcOE) '
Jol
N
37-28 Os. O "H-NMR (400MHz, CDCl,): 1.18(d, 3H), 2.57{dd, 1H), 3.00~
N 2.89 (m, 4H), 3.18-3.11 (m, 1H), 3.75-3.68 (m, 2H),3.96 (s, .
@’0/ 3H), 8.31(d, 1H), 6.43(dd, 1H), 8.01(d, 1H) . Rf 0.070 (AcOEt)
0
N




2, 4, 5-trichloropyrimdine (23.8 g, 130 mmol ) and pot assi um carbonate (17.9
g, 130 mmol). The reaction mxture is stirred at75C for 5 hours, cooled to
room tenperature, and then poured into H20 (600nL). The resulting

‘preci pi tat WO 204¢098cted by a filtration foll owed by wasRCREPIHRIBD6,
aqueous CH3CN (200mL) and dried under reduced pressure (40C, 10 hours) to
give desired 2- (2,5-dichloro-py(mdin-4-yl-amno)-f- nethyl-berzam de as
ivory solid (26.4 g, 88.9 mol, 89%. NWR (400MHz, DMSO-d6, S): 2.81 (d,
3H, J = 4.52 Hz), 7.22 (dd, IH J = 8.568258.04 Hz), 7.60 (ddd, | H J =
8.56, 8.56, 1.0 Hz), 7.81 (dd, | H J =8.04, 1.0 Hz), 8.48 (s, 1 H, 8.52
(d, 1 H J = 8.56 Hz) 8.80-8.90 (m IH, 12.18 (s, IH). According the
nmanner | 8fesxl i bed gboye, the [H-NUR (00MIGMODOANS . BIE3H), 2Rafddi2H), 3673
2- (5- Br ono- 2- i m di n3.48{m, ar, 130 1-3\B3ml 2y, 388437 H), Bes(sC3HH (WO
2004/ 080980 | PCT/ EP ot 66.32(d 1 112), 6.8848d () 0BvbHad, DVSEF d&D (830ER. 81(d, 3H),

7.23(ddd, 1|H, J : 1.0Hz), 7.59(ddd, 1 H J=7.93, 8.06,

1.52Hz), 7. 79(dd, . 1.52Hz), 8.47(dd, 1H J=8.06, 1.0Hz), 8.55(]s,
1H), 8.81-8.87(m |[1H) .0{brs, 1H. Rf: 0.46 (n-Hexane: AcCEt=7:3).] 36-4
2-(2,5 D chloro-p i di VI am no) - N-et hvl - benzam de ct O HN NCI NNR

(400Myz, CDCI3, 5): 1. d=7.04, 3H), 3.48-3.57 (m 2H);-6.22 (br.| s,1

H, 7.111-7.17 (dd, J=1.0, 8.04, 1H), 7.53-7.61 (m 1H),| 8. 22
(s, 1H), 8.69-82 (m 1H); 11.66 (br. s, 1 H. Rf : 0.60 (Hexane :AgOEt= 1
;1) .

37-30 o 0 "H-NMR (400MHz, CDCl): 1.16(s, 3H), 1.18{s, 3H), 2.82(sept,
1H), 3.50-3.37(m, 4H), 3.77-3.65(m, 2H), 3.86-3.78(m, 2H), |—

_ ~
( ¥ o 3.96(s, 3H), 6.33(d, 1H), 6.43(dd, 1H), B.01(d, 1H) . RF0.48 |-z~
. - | (AcOEY) : =

_\HL
il

37-31 o o | "H-NMR (400MHz, CDCilg): 2.86(d, 3HY, 3.48-3.45(m, 4H),
Sy 3.61-3.58(m, 4H), 3.96(s, 3H), 4.48-4.37 (m, 1H), 6.29(d, 1H),
o 6.40(dd, 1H), 8.01(d, 1H) . Rf 0.20 (AcOEY)

NH
37-32 Os, .0~ "H-NMR (400MHz, CDCla): 1.72-1.60{m, 2H), 2.06-1.97(m,
N 2H), 3.25-3.17 (d, 3H), 3.78-3.70{m, 2H), 3.95(s, 3H), 4.04-

o 3.99(m, 1H), 6.33(d, 1H), 6.43(dd, 1H), 8.00(d, 1H) . Rf 0.20
(AcOE#)




36-5 Preparation of

2- (5-bronb- 2-chl oro-pvrim di n-4- yI am no) - N- et hyl - benzenesut f onam de - Br HN
NCl HNN/Qs O A suspension of 5-brono-2,4-dichloropyrimdine (684 ny,
3.0 mmol ) wodedremweno- N- net hyl - benzenesul f onani de (559 POI/EB2004008019 N

N, N- di met hyl f ormam de (10 nlL) containing potassium carbonate (830 ng, 6.0
nmmol) is stirred at roomtenperature for 23 hours. Saturated aqueous

anmoni um chl oride is added and the m xture is poured into water and
extracted twce wth ethyl acetate. Thtsoerganic |ayer is washed with brine,
dried over sodiumsulfate, and evaporated in vacuo. The residue is purified
by silica gel colum chromat ography (n hexane - et hyI acet ate gradi ent) to

afforc3 e (,0 Ul Ay . CW H\ 3
(ppm: Z%? (d, ngu 4.79 (d, W m %%7_ cgig (d7.66
(ddd, ; 11-1), 7. 95 (ddo/lH) @" 1%!) % U1-1).
Rf (n{hexanle: ethyl™Sgcet ate ccofr manner
descrijbed ove, the fol | ow ng corrpound i's prepar ed. V\D 2004/ 080980
PCT/ EP2004/ 002616 7-113- 36-i6

2-(2,%-Dich| or Orﬁ' di n- 4- i am no) - N- et hyl - benzenesul fonam de ¢l N HN |
1

~Cl  ffJd/~/ O

Ac
37-34 - "H-NMR (400MHz, CDCla): 2.54-2.23 (m, 4H), 2.67 (t, 2H),
3.29-3.23(m, 2H), 3.74(t, 4H), 3.94(s, 3H), 6.07(d, 1H), 6.16 _
| (dd, 1H), 8.00(d, 1H) . Rf 0.15 (AcOE) ("
I e T ST . R |

"H-NMR (400MHz, CDCla): 2.10-2.02 {m, 2H), 2.41(t, 2H),
3.56(dd, 2H), 3.7{t, 2H), 3.95(s, 3H), 4.19(t, 2H), 6.49(dd,
1H), 6.55(d, 1H), 7.98(d, 1H) . Rf 0.10 {AcOEf)

37-35

37-36 - TH-NMR (400MHz, CDCl,): 2.14(s, 3H), 3.87-3.34(m, 8H), 3.99
N (s, 3H), 7.01(dd, 1H), 7.16(d, 1H), 7.88(d, 1H) . Rf 0.25
o~ (ACOEf)




"H NMR (400MHz, CDCl 3,8);2.67(d, 3H),4.97-5.04(m 1H), 7.29(ddd, 1H,
J=7.54,7.54, 1.0Hz), 7.66(ddd, 1H, J=7.93, 8.08, 1.48Hz),7.94(dd, 1H,
J=8.04; 1.52Hz), 8.24(s, 1H), 8.51(dd, 1H J=8.06, 1.0Hz), 9.64(brs, 1 H)

Rf: 0.45 ( MQRUHPRIFBOACOEt =4:1). NT o/ 36-7 242 , PCT/EP2004/002616

5-Di chl or o- pyri m di n-4-vl am no) - N-i sopropyl - benzenesul fonamde cl \' N p HN
NCI To a solution of 2-am no-N-isopropyl-benzenesul fonamde (16.1 g, 75.1
nmmol) in DM (150nL) is added sodium hydride (6.6g, 165.3mml) portionw se
at OC. After the mixture is stirred at “r'é6m tenperature for one hour, 2, 4,
5-trichloropyrimdine (20.7g, 112.7mvol) is added at OC. After further
stirring at roomtenperature for 5 hrs, water is added and the m xture is
extract 883wijth AgOEb t hree {iHABR @0Qdrit, COCkY)H.49-8.3Was 2l 348H55(m, ne, | dri ed
over sodi um|sul f at & and/ evapBHpBed (sirdltr7.006dt deljl 7p16éd; S, 87 (thel H)eRE dup i s
purified by |silica-igeloTol um0.561heIRt ogr aphy (Hexane to Hexane: AcCEt =}: 1)
to affprd the titorrpound as pale browmm solid (10.2g, 38%. 'H NWR
(400MHz, CDQI 3r 6)5406(d, 6H), 3.43-3.53(m 1H), 4.38(d,IH), 7.29(dd,| 1H),
7.66(dd, 1H), 8(d, 1H), 8.29(s, 1H), 8.51(d, 1H), 9.51(brs, 1H. Rf:
0.45 (p-Hexgne: AcOkt=4:1) The foll owi ng conmpounds are prepared in the sanme
manner | descri bed ove. WO 2004/ 080980 PCT/ EP2004/002616 -114 a |l tN t
Rz~HB% HN N{I

o]
37-38 0w, O "H-NMR (400MHz, CDCL): 1.17 (s, 3H), 1.19(s, 3H), 2.69 (4,
SN 4H), 3.06(s, 2H), 3.42 (t, 4H), 3.96(s, 3H),4.13(sept, 1H), 6.34
o (d, 1H), 6.44(dd, 1H), 6.80-6.79(m, 1H), 8.00(d 1H) . Rf 0.20
( 7 (ACOEY) . v s 7 Tiiewe o s
@

37-39 0w o TH-NMR (400MHz, CDCl): 1.44-1.34 (m, 2H),1.84-1.77 (m, -
1H), 1.94-1.85 (m, 2H), 3.04-2.94 (m, 2H), 3.55 (t, 2H), 3.96-

o~ 3.57(m, 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd, 1H), 8.00(d,
1H) . Rf 0.30 (ACOER)

1 37-40 On 40 "H-NMR (400MHz, CDCl): 1.44-1.34 (m, 2H),1.84-1.77 (m,
N 1H), 1.94-1.85 (m, 2H), 3.04-2.94 {m, 2H), 3.65 (i, 2H), 3.26-

o 3.57(m, 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd, 1H), 8.04(d,
1H) . Rf 0.45 (AcOEf)
Q




Expl Rz Rf (solvent) NVR (400MHz), 8 (ppnm) No. or MS 36-8 0.45 DVSO- d6;

0. 63(t,

6H) ,

7.37(dd, 1H),

H),

3. 03- 3.
1H), 7.

Preparation of

13(m
98(d,

0.86(d, 3H),
7.71(dd, 1H), 7.
8. 56( sy 2oohosoole S51( brs,

36-9 (n-Hexane:
AcCEt =7:3) 1H),

85(d, AcOEt=4:1) IH), 7.89(d, 1 H 8.20(d,
1H) 0.46 CDCI3; 0.70(t, 6H)PAI/RB20044®618 4H),
t-i), 4.27(d, 1.H, 7.27(dd, I'H),.7.65(dd,
8.29(s, 1H),8.52(d, 1H), 9.59(brs, 1H) 36-10

2-(2-chloro-5-nitro-ovrimdin-4-yl am nex28- net hyl - benzenesul f onam de:
0 2,4-Dichloro-5-nitro-pyrimdine (1.94 g, 10 nmol) and

N | O

2- am no- N- net hyI

HN- NCI

- benzenesul f onam de (1 86 g, 10 mml) are dissolved in

CHCL13 (BTt The TeactTom i a t
i s evapor at ¢d a?r:d. H‘Pe reS| du,1|-[}_;'\”"|l 2o F%ﬁ WO? 4 'H-i ”)i 3
zE DAl
product. Rf ) o)
(ppm:j 2. 67 I—§® 41(t 1H) 7.7(t 1H) 8.04 (d,
1 H, B.15 112(3 1 H. 36-11 Preparation pf '
(2,5-0 chl o -f2 (propane 1- sul fonvl)-phenyl | -am ne WO
2004/ 080980 5 -115ci N o HN N C
37-42 TH-NMR (400MHz, CDCl3) :2.34 (s, 3H), 2.55-2.37 (m, 4H),
3.86-3.38 (m, 4H), 4.00 (s, 3H), 713(ci 1H). 7.66 (dd,
- | 1H).7.93 (d, TH).
RF: 0.30 (AcOEf:MeOH=4:1)
~ 1‘H-t\ll‘\/'IR (400MHz, Ci}Cia) 1243 (s, SVH), 2.74 (s, 6H), |
37-43 7.91 (dd, 1H), 7.23 (d, 1H), 7.24 (d, 1H), 7.46 (dd,
1H). Rf: 0.70 {Hexane:AcOEt=5:1)
Og 0 "H-NMR (400MHz, CDCl3) :2.15 {s, 3H), 3.80-3.48 (m,
37-44 2H), 8.87 (dd, 1H), 6.92(dd, 1H), 7.09 (d, 1H), 7.40
(dd, 2H), 8.54 (dd, 2H).
T
\_/
37-46 0g0 | H-NMR (400MHz, CDCls) :3.86 (s, 3H), 4.00 (s, 3H),
N 6.78 (d, 1H), 6.99 (dd, 2H), 7.14(d, 1H), 7.48 (dd, 2H),
0”7{ 7.71 (dd, 1H), 8.03 (d, 1H). RF: 0.30
O (Hexane:AcOEt=3:1)
o]

1.21-1.31(m 2H), (n-Hexane:--- 3.02-3.12(m 1H),
1

00

| vent

3),

AT

6



To a solution of 2-(Propane-1-sul fonyl)-phenylamne (3.69g, 18.5 mwol) of

N, N- di net hyl f ormam de (40nmL), sodium hydride (1.48g, 37 nmmol) is added
portionwi se at OC. After stirring, 2,4,5-trichloropyrimdine (2.1 nm., 18.5
mol ) is MOcd+/3B80mi xture is stirred at 0C for ~ 30 nP@UERHIHHR6165
further stirred at roomtenperature for 7hrs. After adding saturated aqueous
anmoni um chl oride, the mxture is poured into water and extracted twice wth
ethyl acetate. The organic layer is vvashed with brine, dried over sodium
sul fate, and evaporated in vacuo. The “‘ré8rdue is purified by silica gel

col um chr omat ogr aphy (n-hexane - ethyl acetate gradient) to afford the
titleconpound as colorless solids. "HNVR (CDA ); 8 (ppm: 0.99 {t, 3H,
1.77 tpg32¢p,! 3.07- &llﬁcm 2} 4} JH-RMIR(408MHZA IBDCILT - 134 (§ i), 3.100{t)4H),7. 73 (ddd,

1H), 7,95 (qd, 1H), '8.31 (s, | 9B i 8454.18 Ggl 2HLF).G1(&d, 9H), (0B, (dd,MH), Rf (n- hexane

ethyl pcetatle = 3:1 ¢ TS dd, ng).tRS: 0.2 (HexamehcQEsSM) bed abovye, the
fol |l ow ng ccrrpound e prepared. cl .. 0 HN -~ci aX~S Expl N R

| dentificatilo 12 1 "HNWR (CDCl3), 8 (ppm: 1.35(d, 6H),
3.18-3[ 24(m 7.30-7.34(m 1H), 7.70-7.75(m 1H), 7.92(dd, |11-1),

8.30(s, 11-1) S63(d 11 11), 10.06(s, 11-1). Rf 0.70: (AcCEt) |36-13 NWR
(400MHz) i n 1.29(t, 3H), 3.15(q, 1H), 7.31-7.35(m 11-1),
7.71-7.75(m| 11- 11) 7 95(dd WO 2004/ 080980 PCT/ EP2004/ 002616 {116 11-1),
8.31(s| 3247 1), @ &P(d, 1H), PFBRUR 400Hz BDCHP: 108 (L GRGERI, 4H),

~— | 3.85(,4H), 4.15 (g, 2H), 6.34(d, 1H), 6.42 (dd, 1H),
@/ 7.98 (d, 1H). Rf: 0.45 (Hexane:AcOEt=5:1)

37-48 o,\\} O P "H-NMR (400MHz, CDCl) :3.45 (s, 3H), 3.77 (dd, 2H), :
N 071 8.81(s, 3H), 4.06 (t, 2H), 7.08-7.08(m, 2H), 7.37 (t, ;
@,0 " | 1H). Rf: 0.45 (Hexane:AcOE=3:1) L

37-49 N - | "H-NMR (400MHz, CDCl3) :2.44 (t, 1H), 3.83 (s, 3H),
N N 3.96 (ddd, 2H), 4.20 (t, 2H), 7.06 (d, 1H), 7.12(dd,
i ) 1H) 7.40 (d, 1H). Rf: 0.10 (Hexane:AcOER=3:1)

37-50 O .0 "H-NMR (400MHz, CDClg) :1.45 (i, 3H), 3.81 (s, 3H),
N | 413 (g, 2H), 7.01(d, 1H), 7.08 (dd, 1H), 7.36 (d, 1H).
o Rf: 0.20 (Hexane:AcOEt=3:1)
o}
Ve
37-51 - "H-NMR (400MHz, CDCl) :1.35 (s, 3H), 1.36(s, 3H),

(o} o]
N J\ 3.81(s, 3H), 4.52 (sept, 1H), 7.08-7.01 (m, 2H), 7.31
(d, 1H). Rf: 0.30 (Hexane:AcOEt=3:1)




1.01-1.06(m 2H), 1.32-1.37(m 2H), 2.49-2.55(m 1 H), 36-14 7.29-7.33(m
1H), 7.69-7.73(m 1H), 7.91(dd, 1H), 8.31(s, 1H), 8.58(d, 1H), 9.90(s, 1H).
Rf 0.69 (AcCEt) 0.99(t, 6H), 1.72-1.90(m 4H), 2.76-2.82(m 1H), 7.26-
36- 15 7. 3AyM200/089807. 69-7. 74(m . 1H), 7.92(dd, 1 H), 8.38CwHEPI00kio2686 62(d, 1
H,:-10..02{s, 1 H. Rf: 0.73.(AcOEt) Exanple 36-16 Synthesis of
substituted am nes which are commercially not avail able: - Preparation of
3-anm no-4' - met hoxy- 4- net hvi bi phenvi To a sol ution of
4- met hoxyphenyl -boronic acid (500 ng, -3389 nol) in toluene (5.2 m-) and
et hanol (1.3 nL), potassium carbonate (910 ny, 6.58 mmol),
tetraki (tr| phenprhospI\/he) pal | adi um (228 1 ng, 0.099 mml) and
4- br oo~ I=TEthyT=2=TitTobenzeme (7Tt g3 29 Tmot)—are—added d stirred
at 10p Cf 7 hours. The m|xture is poured into water and extracted with
ethyl|acetgte two times. The organic layer is washed with water jand then
bri ne he residue
is pufri ?dHMbWW%1%? 1(%‘5%%{3”‘) h@@(%@d et hyl acetate
=5: b as b yell ow
solid . 621} £;384¢y TH) 883%“8@5!86?0&& -6.98 (m 2H),
7.37 7.68 (dd, 1H) 8.18 (d,. 1 H. Rf [ hexane :
et hyl 0.40. | A suspensi on of
4' - mef hoxy-j{4-%et hyl - 3-ni t r obi phenyl (630 ng, 2.95 mmol) and 10% pal | adi um
on charcoal 3 ng, 0.059 mpol) in nethanol (6 m-) is stirred under
hydr ogen—at| hours.bPal ladium catalyst s renoved by
fi Itra?’l"@:l"l and the\re&ll ti n H-HMR (49pMHz QQ}%{ é%@@dal"h37gé%€$‘)to afford the
titlel conpd (dd Hyg cgos( h-7-18(BIHLREGR) 6. 87 (d, 1H),!
6.89 [dd, 1 ?"%)éc"(’%lt* I H) 7 7048-(d;, 2H). Rf n- hexane' :
et hyl | acet g epar ation of '
4- ( 3-@am no- ) 1 pi-perazi ne-1-carboxylic acid tert- bthyI ester
37-54 "H-NMR (400MHz, CDCly) :4.04(s, 3M), 7.22 (d, 1H),
7.48(dd, 2H), 7.83 (dd, 1H), 8.16 (d, 1H), 8.88 (dd,
2H). Rf: 0.12 (Hexane:AcOEl=1:1)
37-55 Osl O "H-NMR (400MHz, CDCls) :4.02 (s, 3H), 7.22 (d, 1H),
SN (1.7.39 (ddd, 1H), 7.77{dd, 1H), 7.85(ddd, 1H), 8.08 (d, —
_[1H), 8.63(dd, 1H), 8.83 (d, TH). RF: 0.55 [
(Hexane:AcOEt=2:1) >
37-56 Os O "H-NMR (400MHz, CDCl3) :4.03 (s, 3H), 7.19 {d, 1H),
SN 7.28-7.24 (m, 1H), 7.72(dd, 1H), 7.80-7.76(m, 1H),
o —| 8:25 (dd, 1H), 8.52 (d, 1H), 8.89 (ddd, 1H). Rf: 0.55
(Hexane:AcOEt=2:1)
—
NN




WD 2004/ 080980 PCT/ EP2004/ 002616 -117 To a sol ution of

4-met hyl - 3-nitro-benzoic acid (300 ny, 2.76 mmol), N butoxycarbonyl -

pi perazine (340 ng, 1.83 mml) in DMF (3.0 L), triethylam ne %300 ulL, 3.59
mol ), TBT®O2080B0889, 2. 49 nmol ) and HOAt (270.5 my, 1. 99PRREPIRAPREded and
stirred at room tenperature for 24 hours. The m xture is poured into water
and extracted twice wwth ethyl acetate. The organic layer is washed with
wat er and then brine, dried over rragne5| um sul fate, and evaporated in
vacuo. The residue is purified with sili 18%- gel col um chromat ogr aphy (n-
hexane : ethyl acetate = 5 : 1) to afford

4- (4-nmet hyl - 3-nitrobenzoyl) - |pera2|ne l-carboxylic acid tert-butyl ester
~as a cbﬂaﬁ'{ ss solid. O kEdUVR P 9050) "H-UMRA4GEMHO BDCLLS rbn()s1.68141) ,

3.28-3. 88

et hyl jacetafe, E—ﬂi?) 1)7 4d.°\T¢‘é]2}'i)’t2|0§) @b%ﬁg&#@)@ “'ﬁbf% ﬁ@&%y red?ch Pg)r(\a\r/]\neth

um pA72 rarat)a3.62 fm; ZM),tm@’(bé 4$-t)|3.|90 Bn. Preparation

hydr ogen over 10%

f 4-(13-am -4- hyl 0 ny .

of &G an %mﬁ?tfoszﬁze@f?%@ 9 TAGSI M |
d

1.25 nnol), cesi um car bonitle (474. 4 ng, 1.46 mml) in tolueng, palladium
di acetjate (31. nmg, 0.139 npof) and 2-(di-t-butyl phosphi no) bi phé¢nyl (125
ng, 0.}403 | ) are added and stirred at 100C for 5 hours. Aftelf cooling,

the mixturelis filtered to renpve insoluble materjal The filtrate is
poured into water and extracted with ethyl acetate tw ce. The organic |ayer
is washed with water and then brine, dried over magnesiumsulfate, and
evapor at ed8 n vacuo. The resi due i S purl fi ed with silica gel colum

chir omat ogridpRaRton.oh dkitMethg apRen: Zin-1-yi Uil

4% (4- et hyl - 3- ni t rophenyl ) - nor phol i ne asO +y:él |l ow solid. '"H- NWVR (6, ppm :
2.50 (s, 3H, 3.17-3.19 (m 41-1), 3.86-3. 8(m/41 1) 7.04 (dd, 1H), 7.21
(d, 1H), 7.47 (d, 1H). Rf (hexane : eth ettt at e 5:1): 0.20. The tittlte
conmpound i s obtained by reduction with h gen over 10% pal | adi um on
charcoal in rr.etJJ._amo,I ‘sol.ution. '/\N U

N \) BTl .:17:.- SoleT -
Ao - e it

To a solution of 5—bromo-1*methoxy-z-mtrobenzene (300 mg;1.29 mmu!) in dioxane, 1-acetyl -

piperazine (400mg, 3.12 mmol), cesium carbonate {1.0g, 3.07 mmol}, palladium diacetate (29.0
mg, 0.128 mmol) and 2-(di--butylphosphino)biphenyl (77 mg, 0.258 mmol) are added and |
stirred at. 100"0 for 8 hours. After cooling, the mixture is filtered fo remove insoluble- material.
The fiitrate is poured into water and extracted ‘with ethyl acetate twice. The -orgamc layer is
washsd with water and then brine, dried over magnesium sulfate, and evaporated i in vacuo. The
residue is purified by silica gel column chromategraphy (n-hexane : ethyl acstate gradient) to
( ' afford 1-[4-(4-Methoxy- 3-nitro-phenyl)-piperazin-1-yil-ethancne {319mg, 44%) as yellow salids.

"H-NMR (400MHz, CDChL, 8, ppm) ; 2.4 (s, 3H), 3.63 (ddd, 4H), 3.63 (t, 2H), 3.78 {t, 2H), 3.92
(s, 3H), 7.03 (d, 1H), 7.12 (d, 1H), 7.41 (d, 1H). Rf {ethy! acstate): 0.18

39
Preparation of 1-(3-Methoxy-4-nitro-phenyl}-piperidin-4-one
o\\‘N.,o'
o
@
0

To a solution of 4-piperidone hydrochloride monohydrate (10.0 g, 0.085mol) in DMF (80 mL)
are added 4-Fluoro-2-methoxy-1-nitro-benzene (10.0 g, 0.058 mol} and potassium carbonate



Exanpl e 37: Synthesis of substituted am nes which are comrercially not

avail able: 37-1 Preparation of 1-(3-Methoxy-4-nitro-phenvll-oiperdin-4-ol
WO 2004/ 080980 PCT/ EP2004/ 002616 -118- OAN OH To a suspensi on of

pi peri di nyo odo48098®g, 28 mmol ) and pot assi um car bonat e $Sr/BBrog4/6028161M0! )

in N, N-dinethylformam de (40 nlL), 4-Fl uoro-2-nethoxy-1-nitro-benzene (4.0g,
23 mol) is added and stirred at roomtenperature for 24 hours. The m xture
is poured into water and the precipitate is collected by a filtration. The
resulting_solid,is dried irtvacuo-at 50{3gt.0-afford 1-(3-

met hoxy- 4-ni tr o- phenyl ) - pi peri di n- 4- ol (5. 23g) as yellow solids in 89%
yield. 'H NWR (400MHz, CDC13, 5, ppn) :1.54(d, 1H), 1.62-1.71(m 2H),

1.98-2. 04 : 02(m
Ly & 202 e g g1t ol il B8
descri bed HaBdve 309imig, @Qﬁheorﬁsmlerprgmtaﬁesme mileeted ayefi &mlon fobowed bsowasmrme
foll ow ng conpounds are obt ai ned. Rx" rt ldentification 37-2 'H NWVR

(400|sz aiteHzO for seygrd times ogive tvt@(qszmpgwyd (SEBmm 41%3ieid. Qe splidoHBNBIR m

e A B e i i gy >

(ACCEt) Ughf 8.087413, dit NVR (400MHz, CDC13, 6, © 1.81-1.91(m 2H), 1.99
2.04(m 2H), 2.38-2.48(m 1H), 3.03(ddd, 2H) 3 91-3.96(m o~ 2H), 3.95(s,
3H), 5.22- 5%41(m 1H), 5.40-5.53(m 1H), 6.36(d, 1H), 6.43(dd, 1H), 8.00(d,
1H. R 0.

repgra%on Bf) 1 FQ t3~Methoxv—4—nitro-phenyl) piperidin-4-vil-4-methyl-piperazine

oS

To a soluton of 1-(3-Mathoxy-d—nitro-phenyl)-pipeﬁdin-f-i--one (4.96g, 0.020mol) in
dichloroethane (50 ml) is added N-methylpiperazine (2.7ml, 0.024 mol) at 0°C and the mixture

is stirred at room temperature After 4 h, sodium iriacetoxy-borohydride (5.04g, 0.024mo!) is
added and the mixture is further sfired at room temperature for 24 h. Afier addition of 1IN
sodium hydroxide at 0 °C, the mixture is poured into water and sxtracted thres fimes with
dichloromethane. The organic layer is combined and exiracted three fimes with N - {
hydrochloride. The water layer is basified with 2N sodium hydroxide and exiracted three times
with dichloromethane. The organic layer is washed with brine, dried over sodium sulfate, and
evaporated in vacuo to give the title compound as yellow solids (6.04g) in 81% vield.

TH-NMR (400 MHz, CDClg, 8): 1.70-1.57 (2H, m), 2.03-1.83 (2H, m), 2.29 (3H, s), 2.55-2.38

(5H, m), 2.70-2.56 (4H, m), 2.97 (2H, ddd), 3.97-3.92 (2H, m), 3.95 (3H, s), 6.31 (1H, d,), 6.42
(1H, dd), 8.00 (1H, d).

41
Preparation of 4'-Methoxy-4-methyl-3-nitro-biphenvi



WD 2004/ 080980 PCT/ EP2004/ 002616 -119 37-4 o~ o H NWMR (400MHz, CDCl 3, 6,
ppm : 1.15(t, 3H),1.88-1.96(m " 1H), 2.22-2.30(m1H), 2.68-2.77(m
2H),3.15-3.18(m 1H), 3.38-3.44(m 1 H), 3.52-3.62(m 2H), 3.93(s, 3H),
5.92(d, 1 WP 20049809806. 10(m 1H), 8.00-8.02(m 1H). Rf 0.BSTERNKERNE
AcCEt=1:1). q Hm Ethyl-[143-nethoxy-4-nitro-phen -pyrrolidin-3rylj-amne
37-5 H NWR (400MHz, CDCI 3, 6, ppm : 2.36(s, 3H), 2.52-2.57(m " 4H),
3.40-3.43(m 4H), 3.95(s, 3H), 6.32(d, 1H, J=2.52Hz), o - 6.43(dd, IN,
J=9.56, 2.52Hz), 7.99(d, 1H, J=9.08Hz) ~1RB-0.60 (MeOH : CH2Cl2:=4:1).

1- (3- Met hoxy. 4-nl tro-phenyl)-4-me vylyiperazine 37-6 0~ o H NVR (400Mz,
cbcl 3, 6, ppm) : 1.10-1.19(m 1 H), 1.59- 2.1 6H), 2.28(s,3H), 2.71-2.74(m
1H), 2.88-2.91(m 1H), 3.86-3.95 (m 5H),6.47-6.52(m 2H), 7.97-8.00(m 1
H . Rf 0.65 (n-hexane: AcCEt=i:1) o 343- MetHoxy4- nitro- phanoxymet hy

-1- et hyl - pi peridine 37-7 0~ o H NVR (400 CHbCl 3, 6, ppm : 4.08(s, 3H),
7.30(dd,IH), " 7.58(d, 1H), 8.05(d, 1H), (s, 1H), 8.67(s, 1H. Rf: 0.42

To a solution of 4-methoxyphenykboronic acid (500 mg, 3.28 mmol) in foluene (5.2 mL) and
ethanol (1.3 mL), potassium carbonate (910 mg, 6.58 mmol), tetrakis(triphenyiphosphine)-
palladium (228.1 mg, 0.099 mmol) and 4-bromo-1-methyl- 2-nitrobenzene (711 mg, 3.29 mmol)
are added and stirred at 100°C for 7 hours. The mixture is poured into water and extracted with
( ethyl acetate two times. The drganic layer is washed With _waterandthen Brife, dried over
‘ magnesium suifate, and evaporated in vacuo. The residue is purified with silica gel column
chromatography (n-hexane : ethyl ‘acstate = 5 : 1) fo afford the 4-methoxy-4-methyl-3-nitro-
biphenyl (6830mg, 79%) as a ysllow solid. )
'H-NMR (400MHz, CDCl,, 8, ppm) : 2.62 (s, 3H), 3.86 (s, 3H), 7.02-6.98 (m,2H), 7.37 (d, 1H),
7.54 (dd, 2H), 7.68 (dd; 1H), 8.18 (d, 1H).. Rf (hexane : ethyl acetate.= 3:1): 040 ... . .. .. .~ .

42
Preparation of 4-(2-Ethoxy

B To a solufion of 1-(3-Methoxy-4-nitro-phenyl»-piperidin-4-ol (300mg, 1.2 mmol} in NN-
{ dimethylformamide (3.0 mL), sodium hydride (1.52g, 3.8 mmol) is added. After sfirring, 2~
- bromosthyl methyl ether (150p, 1.6 mmol} Is added and the mixture Is further stirred at 70°C for
15 hours. After addition of saturated agueous ammonium chloride, the mixture is poured info
water and extracted twice with ethy! acetate. The organic layer is washed with brine, dried over
sodium sulfate, and evaporaited in vacuo. The residue is purilied by silica gel column
chromatography (n-hexane - ethyl acetate gradient) to afford 4-(2-Methoxy-ethoxy)-1-(3-
methoxy-4-nitro-phenyl)-piperidine (111mg, 29%} as a yeliow oil.
'H-NMR (400MHz, CDCls, 8, ppm) : 1.52(t, 3H), 1.95-2.00(m, 2H), 1.70-1.78(m, 2H), 3.23(ddd,
2H), 3.58-3.64(m, 2H), 3.65-3.68(m, 2H), 3.64-3.72(m, 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd,
1H), 8.00(d, 1H). Rf 0.53 {n-hexane: AcOEt=1:1).

According the procedure described above using appropriate alkyl halides, the following
compounds are prepared.

Ex- Rx |dentification
No.




~I (AcOEt) 1 WD 2004/ 080980 PCT/ EP2004/ 002616 -120 37-8 o0 ~, N,, 0 H NWR
(400MHz, CDCI3, 5, ppm: 1,40 - 1.50 (m 2H), 1.55 - 1.69 (m 6H), 1.90
-1.96 (m 2H), 2.45 - 2.53 (m 5H), 2.90 - 2.99 (m 2H), 3.90 - 4.00 (m
2H) , 3. 94wim2008bB09806. 30 (d, 1 H, J PCT/EP2004/002616

=, 2.5Hz), 6.41(dd, 1H, J=9. 0, 2. 5Hz), 7. 99(d, 1H,J=9.0 Hz) 9 U 37-9 0\ "o

H NVR (400MHz, DMSO-d6, 6, ppm) : 1.95-1.82(m 2H), " 2.15-2.06 (m 1H),
2.30 (s, 3H), 3.17 (dd, 1H), 3.32-3.23 (m -'LH), 3.55-3 34 (3H), 3 9(5_ (s,
1H, 6 09 (d, j f-), 6.21 (dd, ¢ IH),,134-.91 (d, 1H N N 37-10 "o ..-o0

' H NVR (400MHz, CDCI3, 5, ppm: 2.30 - 2.48 (in, 3H), 2.59 - 2.66 (m 1H),

2.70 - 2.76 (m 1H) 2,85 - 2 92( m 1H 3. 09 3 17 (m 1H) 3. 30 = 34 (m
-1H), /3552358 m—HHt3: =87 (s,
3 6753 (d, . T ) L5Hz @%’3’ “Sg,“i%@* "Ed
1H,J=9.6 [Hz) CN lllg 37- 1] ppm
: 1.90-1. 19(m 2. 25-21 -2.77 (m | H) ,

3. 16

42.2 O o O 'H-NMR (400MHz, CDCl, 8, ppm) : 1.71-1,79(m, 2H), 1.95-
h 2.02(m, 2H), 3.22(ddd, 2H), 340(s 3H), 3.55-3.57(m, 2H), { 4
O 3.59-3.73{m, 3H), 3.65-3.87{m, 2H), 3.95(s, 3H), 6.31(d, 1H), -
8.42(dd, 1H), 8.00(d, 1H). Rf 0.35 {n-hexane: AcOEt=1:1)
Q
02
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Examg!e 43 B e .
2-Meiho>w—4~(’l-methvl—mpendIn-ﬁl--vloxv)-nhenvlamine A-(3-Methoy-d-nitra-phenoxy)-1-methvl-
piperidine : _ . :
O Oyt Qoo ()

(S
0 e S
R U\ -

To a solution of 4-Fluoro-2-methoxy-1-nitro-benzene (10.3g, 60 mmot) in toluene {50 mL) and
26% KOH ag.(50mL), 4-hydroxy-1-methyipiperidine (13.8g, 120 mmol) and tetra-n-butyl
ammonium bromide (3.87g, 12mmol) are added at room temperature. The mixiure is heated at
60°C for 1 day. The reaction mixiure is cooled to room temperature, poured into ice water and
extracted twice with ethyl acetate. The organic layer is successively washed with dil.HCI and
brine, dried over sodium sulfate, and evaporated in vacuo to afford the crude compound in
quantitative yield (13.4g). | |



0~1 (dd, | H), 3.42-3.32 (m 1H), 3.59-3.52 (m | H), 3.67-3.61 (m 1H),
3.91 (s, 3H), 6.13 (d, 1H), 6.24 (dd, 1H) ), 7.91 (dd, 1H N WO 2004/ 080980
PCT/ EP2004/ 002616 -121 37-12 o\N'p H NWMR (400MHz, CDC13): 1.43-1.00(m
2H), 1. 95- IWRN2004193098DH) , 2. 94-2. 17(m 2H), 2. 96(s, 3H), 3. 27 PCHEP2MMOOBIBS(s, O
3H).3.97-3.90 (m 2H), 3.95(s, 3H), 6.30(d, 1H), 6.42(dd, 1H 8.00(d, 1H).
Rf: 0.25 (AcOEt) 90 " 37-13 O\ H-NVR (400MHz, CDCI3): 1.14(t, 3H),2.48(dd,
oH), 2.59(t, 4H),3,42 (t, 4H), 3.95(s,3H), 6.32(d, 1H), 6.43(dd, 1H)
8.01(d, O IN) . Rf 0.15 (AcOEt) C) 37-180 N'Q ' H NVR (400MHz, CDCl 3):
1.02-0.89 (m 2H), 2.01-1.94 (m 2H), 2.52-2.38 (m 1H), 2.65-2.53 (m
4H),3.04-2.94(m 2H), 3.79-3.69(m 4H),3.97-3.88 (m 2H), 3.95(s,3H),
6.32(d, 1 ff)=0.26 rﬂ&ﬁﬂm écfh@ror%etﬂ&(ed:izt HWR&;}@Q«HZAG@EE) 'HWH &21 éE(nP\NO
H NVR (400MH1z % sep ,
VR (0025 o B b B3 s 213t Sh0d 65 5 T At OB, ot

0. 15 (ACGEﬂ-}) smﬁd\/‘ﬂ-{g@@gl(@&@@%ﬂmim@@@ QQgGlG -122 37-16 0\ YO H-NI\/R
(400MHz, CDQ 3): . 2.06-1. 97(m

Example : 44
2-Methoxy-4-(2-morpholin-4-vi-ethoxyi-phenvlamine
3-Methoxy-4-nitro-phenol

o\\N*,o'

~
|
1

- o - Lz ey TOH G oemomoemhe mie s nes T orp
To a solution of 3-Fiuoro-4-nitro-phanol (15.7g, 100 mmol) in THF (300 mL) ,_30% KOMe.in
Methanol(49mL., 210mmol) is added at 0°C. The mixture is heated to gentle reflux for 18 hours.

4-I2-{3-Methoxy-4-nitro-phenoxy)-ethyll-morpholine

To a solution of 3-Methoxy-4-nitro-phenol (1.89g, 10 mmol) in DMF (25 mL) , 4-(2-
( Chioroethyl)morpholine hydrochloride(2.05g, 11mmol), K2C03(1.52g, 11mmol), Ki(332mg,
2mmol) are added at room temperature. The mixture is heated to gentle refiux for 4 hours. The

reaction mixture is cooled to room temperature and quenched with water, The resulting mixture
is extracted twice with ethyl acetate and then the organic fayer is successively washed with
water and brine, dried over sodium sulfate, filiered and evaporated in vacuo to afford the crude
compound in 90% vield (2.55q). ‘ ,

Rf = 0.11 (AcOEt only). 'H-NMR (400 MHz, CDCly), § (ppm): 2.56-2.61(m, 4H), 2.83(t, The
reaction mixture is cooled to room temperature and quenched slowly with 1NHC! aq af 0°C. The
resulting mixture is extracted twice with ethyl acstate and then the organic layer is successively
washed with bring, dried over. sodium sulfate, filtered and evaporated in vacuo to_afford the - -
crude compound in 94% yield(15.9g). -

Rf = 0.22 {methanol ; dichloromethane = 1:4). 'H-NMR (400 MHz, CDCls), 5 (ppm): 3.95(s, 3H),
5.49(s, 1H), 6.44 (dd, 1H, J=8.8, 2.52Hz), 6.54 (d, 1H, J=2.52Hz), 7.96 (d, 1H J=8.6Hz).



2H), 2. 48-2.40(m 1H), 3.07-2.98(m 2H),3.97-3.93(m 2H), ol ~ 3.93(s,3H),
5.37-5.30(m IH),5.55-5.43 (m 1H), 6.33(d, 1H), 6.43(dd, 1H) 8.00(d, 1H).
Rf 0.10 (ACOEt) MN O o~ .,0 ' H NVR (400MHz, CDC13): 2.18-2.07 (m 1H),
2.30- 2. 22 v @boosRdoodd | H). 3.38(s, 3H), 3.56-3.44(m 4H) p@BRobsedd . 4. 13
(ddd,1 H o 5.96(d, 1H), 6.12(dd, 1H) 8.03(d, 1H). Rf 0.30 (AcOEt) ON-
37-1S 0~ Yo H NMR (400MHz, CDCI3): 1.46(s, 9H),1.81-1.68(m, 4H), 2.73(bs,
3H),3.07-2.97(m 2H), 3.95(s,3H), 4.03-3.94 (m 2H 6.32(d, 1H), 6.43(dd,
1H) 8..00(d, 1H). Rf 0.55 (Hexane: AcOEtjsg.N 37-19 0 ' H NMR (400MHz, CDCl 3):
3.60-3.57(m 2H),3.68-3.65(m 2H), 3.97(s, 3H),4.07(s, 2H), 6.17(bs, 1H),
6.26(d, 1H), ol ~ 6.39(dd, 1H) 8.04(d, 1H). Rf 0.85 (AcOEt) (N 0 WD

2008( s, 3yl 40 3 sAR SNEe ol 7P e i oo B WEnd 8GR 15
6.25(d, 124842384001, 1H)=aD8HA. 03(d, 1H), Rf 0.30 (AcOEt) ' N CD 1 0 37-21
0\ HNWR GAOOMHZ, CDOI3): 1.73-1.55 (m 2H), 1.99-1.91 (m

Example : 48 .
2-Methoxy-4-{2-morpholin-4-vl-ethoxvi-phenvlamine

Acetic acid 4-methoxy-3-nitro-pheny] ester

o —botl-ub o

To a solution of 4-Methoxyphenol (12.4g, 100 mmol} in AcOH (50 mL), AcO (50mL) is added
at room {emperature. The mixture is heated t@ gentle reflux for 1.5 hour. The reaction mixture is
cooled to room temperature and ¢. HNOa {d= 1: 38, 10mL) is added slowly at 0 °C. The mixture is
heated to 55°C for 1.5h. The reaction mlxture is cooled to room temperature and quenched with

water at OoG The resultlng solid is filtered on Buchner funne! to afford the crude compound in
. 76%vyield (16.0g). §

Rf = 0.58 (AcOEt : n-Hexane = 3:7). 'H- NMR (400 MHz, CDCla) 5 (ppm): 2.31(s, 3H), 3.96(s,
3H), 7.08 (d, 1H, J=9.04Hz), 7.31 (dd, 1H, J—p 04, 3.04Hz), 7.96 (d, 1H J=3.04 Hz}.

4-Meathoxy-3-nitro-phanol

Ny
& — .
A, T e

To a solution of Acetic acid 4-methoxy-3-nitro-phenyl ester (1.06g, 5 mmol) in EtOH (20 mL) ,
1N NaOH aq (5.5mL) is added at 0°C. The mixture is stirred at room temperature for 2 hours,
The reaction mixture is quenched with AcOH and exiracted twice with ethyl acetate. The

organic layer is successively washed with water and brine, dried over sodium sulfate, filiered
and evaporated in vacuo to afford the crude compound in quantitative yield (840mg).

Rf = 0.59 (AcOEt : n-Hexane = 3:7). 'H-NMR {400 MHz, CDCly), 8 (ppm): 3.91(s, 3H), 6.99 (d,
1H, J=9.04Hz), 7.17 (dd, 1H, J=9.04, 3.00Hz), 7.38 (d, 1H J=3.04 Hz).



2H), 2.09(s, 3H),2.61-2.49 (m 5H), 3.47(t, 2H),3.63(t, 2H), 3.99-3.89 (m
3H), 3.95 (s, 3H) 6.32(d. | H), 6.42(dd, 1 H Il ( 8.01(d, 1H

RF 0. 10(ACOEt: MeOH 4:1) _ N . CND .. .. ....... .
37-22 0\ N 9O 2049824 00M, CDGi 3): 3.90(s, 3H), 3.98(s, P§FFP)EP?@2@8266§ 3H),
6.56(s, 1 H; 7.59(s, 1 H . Rf 0.605 (AcOEt) o i O 37-23 'H NMVR (400MHz,
CDCf3): 3.25-3.22 (m 4H), 3.90-3.87 (m 4H), 3.95(s, 3H), 6.48(s, 1H),
7.57(s, 1H) . Rf 0.060 (Hexane: ACCEt--5: 1) o Co) WD 2004/ 080980

PCT/ EP2004/ 002616 -124 37-24 O\ "o H NNR’{400MHz, CDCI3): 2.37 (s, 3H),
2.61 (bs, 4H),3.27 (bs, 4H), 3.88 (s, 3H), 3.95(s, 3H), 6.48(s, 1H),
7.56(s, 1H . R o 10 (AcOEt MeOH=5:1) O CND 37-25 O~' 0 ' H- NVR (400MHz,
CDCl 3): 1. d8E-t4-M&h B9 bl dyhyilPncgetiodi , 2.55(t, 4H), 3.39(t, 4H),
4.03(t, 2H), 6.32(d, 1 H) 6.42(dd, b, 7.98(d, 1 H . Rf 0.12 (AcOEt:
MeOH=9: 1) (NN) 37-26 0\ "Q H NVR (400MHz, CDCI3): 1.36(s, 3H), 1.38 (s,
3H), 2.10 (s, 2H)e 2-17(s, 3H), 3.27- Nm 2H), 3.71 (d, 2H), 3.96 (s,

3H), ‘ .
o /
HC N,
J
To a solution of 4-Methoxy-3-nitro-phenol (1.01g, 6 mmol} in DMF (18 ml) , 4-(2-

Chloroethyl)morpholine hydrochioride (1.349, 7.2mmol), K2CO3 (2.49g, 18mmuol)}, Ki{2.99g,
18mmol) are added at room temperature. The mixture is heated to 80°C for 4 hours. The

N

reaction mixture is coaled to room temperature and quenched with saturated NH4CI so!utlon in
water. The resu!tmg mixture is extracted twuce wzth ethyl acetate and then the orgamc [ayer :s‘
successively washed thh water and brina, drfed over sodlum sulfate filtered and evaporated in
vacuo to afford the crude compound in quant:tatwe yield (1. 70g) Rf = 0.14 (AcOEt only). 'H-
NMR (400MHz, DMSO, &, ppm) : 2.38-2.51 (m, 4H), 2.67 (t, J=5.5, 2H), 3.52-3.60 (m, 4H), 3.86
(s, 3H), 4.11 (t, J=6.0, 2H), 7.25-7.29 (m, 2H), 7.46-7.49 (m, 1H)

Preparation of 2-Methoxy-4-(1-methyl-niperidin-4-vioxy)-phenylamine:
o\\‘N,,o‘

s RO O

To a solution of 4-(3-Methoxy-4-nifro-phenoxy}-1-methyl-piperidine (3.0g, 11.3 mmol) in
gthanol (50 mL), 5% palladium on carbon{300mg) is added under a nifrogen aimosphere. Tha
reaction vessel is filted with a balloon adapter and charged with hydrogen and evacuated three
times until the reaction is under a hydrogen atmosphere. The reaction is aliowed fo sfir
overnight. The reaction mixture is fillered through a pad of Celite and washed with methanol.
The filirate is concenirated in vacuo to afford 2-Methoxy-4-(1-methyl-piperidin-4-yioxy}-
phenylamine in quantitative yield (2.7g).

Rf = 0.41 {methanol : dichioromethane = 1:1). 'H-NMR (400 MHz, CDCly), & (ppm): 1.75~
1.86(m, 2H), 1.92-2.05(m; 2H), 2.2-2.32 (m;, 2H), 2.30" (s, 3H), 3.4-3.7(brs, 2H), 3.82(s, 3H),
4.1-4.2(m, 1H), 6.37(dd, 1H), 6.46 (d, 1H), 6.61 (d, 1H).



.33(d, 1 H), 6.43(dd, 1 H), 8.02(d, 1 H . Rf 0.10 (AcOEt) t Ac 37-27 o N
'"H NMR (400MHz, CDA 3): 1.16(s, 3H), 1.18 (s, 3H), 2.50(dd, 2H),

.02-2.47 (m 2H), 3.69 (dd, 2H), 3.96 (s, 3H), 6.31(d, | H, 6.43(dd,1 H),
.00(d, 1vid 0TSy O(ACOEL) ~N ~ 117 37-28 0\ "0 H NMR-{/£R0Mie26@DC! 3) |
.16(d, 3H), 2.57(dd, 1 H), 3.00- 2.89 (m 4H), 3.18-3.11 (m 1H), 3.75-3.68
(m 2H),3.96 (s, 3H), 6.31(d, 1H), 6.43(dd, | H), 8.01(d, 1 H . Rf 0.070
(ACOEt) WD 2004/ 080980 PCT/ EP2004/ 002616 - 125 37-29 ON H NVR ( 400MHz,

CDCI 3): 1.18(t, 3H), 2.40(dd, 2H), 3.4%ss3.38(m 4H), 3.71-3.63(m 2H),
3.85-3.79(m 2H), 3.96(s, 3H), ol~ 6.32(d, 1 H), 6.42(dd, 1 H), 8.01(d, 1
H . Rf 0.20 (ACOEt) | 37-30 o\N o H NVR (400MHz, CDCI3): 1.16(s, 3H),

3. 36. 3, 7opkoPgeq e i ogedyfes leserboltdpche epfihrigd yfiod igfle 41, |

Rf 0.48 ¢onditiong the falpwiy comipunds ‘are-olif@ngds00MHz, CDCI 3): 2. 86(d, 3H),
3.48-3.45(m 4H), 3.61-3.58(m 4H) 3. 96(s 3H), 4. 48 4.37 (m 1H) 6.29(d,

1|_i)1 ‘ E.. ] @ . ] ] J R
(400M42N§o!'(03-ggl 5): 1.92-1.60(1 2H), 2.06-1. 9700

46-1 W, ~ | "H-NMR (400MHz, CDCl, 8, ppm) : 3.82(s,3H), 3.97(br,2H),
o B.75(d,1H), 7.00(dd, 1H), 7.12(d, 1H), B.0B(s, 1H), 8.41(s, TH).
Rf 0.32 (AcOE1)

ROOWOo O

462 W, "H-NMR (400MHz, CDCla, 5, ppm) & 1.13(, 3H), 1.77-1.86(m,
| e | TH), 2.99-2.27(m, 1H), 2.67-2.75(m, 2H), 3.01-3.08(m, 1H), -

3.20-3.28(m, 1H), 3.33-3.38(m, 1H), 3.42-3.49(m, 2H), 3. 84(3 o
i | BH), 6.04-6., 07(m 1H) 6.14-5. 15(m 1H) 6.64-6.66(m, 1H). Rf |~ ~ i k
N, ormToes s ik ‘0'2 (ACOEt OHIY) = = L m Trele

[1-[4-Amino-3-methoii-phenylj-pyiil.
ldin-3y(}-ethyl-amine

= | "H-NMR.(400MHz; CDCl, -8, ppm) : 2.44(s, 3H), 2.70-2.73(m, -

48-3
4H}, 3.13-3.17(m, 4H), 3.48(brs, 2H), 3.84(s, 3H}, 6.41(dd, 1H,
J=8.5, 2.52Hz), 8.51(d, 1H, J=2.52Hz), 6.64(d, 1H, J=8.5Hz).
Rf 0.2 {AcOEt only).
[
Lo
2-Methoxy-4-(4-m§thyl-piparazln-’i-
I}phenylamine
46-4 NH, 'H-NMR (400MHz, CDCls, 8, ppm) : 1.01-1.12(m, 1H), 1.57-
. o 2.13(m, BH), 2.26(s,3H), 2.74-2.77(m, 1H), 2.93-2.96(m, 1H),

3.47 (bs, 2H), 3.70-3.80(m, 2H), 3.82(s, 3H), 6.31-6.34(m,
1H), 6.44-6.45(m, 1H), 6.60-6.62(m, 1H). Rf 0.2 (AcOEt only)

N

2-Methoxy-4-(1-methyl-piperidin-3
Imethoxy)-phenyiamine




2H),

6. 33(d,
PCT/ EP2004/ 002616

1H),

3.25-3.17 (d, 3H),
6.43(dd, 1H), .
-126 37-33 Q% H NMR (400MHz, CDO 3):

3.78-3.70(m 2H),

3. 95(s,
Rf 0.20

3H),
8.00(d, 1H)

1.53 (s, 6H),

2.14(s, 3HVOZOHOO 2H), 3.61-3.58(m 2H), 3.97- 3. 81( MPCIARG/®I616S,
6.10 (d, 1H), 6.26(dd, 1H), 8.05(d, 1H . Rf 0.030 (AcOEt) N N Ac 37-34
04~0 ' H-NVR (400MHz, CDCI3): 2.54-2.23 (m 4H), 2.67 (t, 2H), 3.29-3.23(m
oH), 3.74(t, 4H), 3.94(s, 3H), 6.07(d, , 6.16 o~ (dd, 1H), 8.00(d, 1 H).
Rf 0.15 (AcOEt) ( 't 37-35 0-. .,0 H NW®T7400MHz, CDCI3): 2.10-2.02 (m
2H), 2.41(t, 2H), 3.56(dd, 2H), 3.71(t, 2H), 3.95(s, 3H), 4.19(t, 2H),
6.49(dd, ol~ 1H) . 6.55(d, 1H)., 7.99(d, 1H) Rf 0.10 (AcCEt) 37-36 0N , 0
H- NVR |( 466MHz, CD H8) 2. 14(B 1!-1'3NMR %(ﬁﬁHﬁ 1 &iﬂ) 57@2!—9% §9 1@1)
2004/ 080980| PCT/ §P2004/ 002616 m) 2 58 ( ? 1 3)
3.49-3.37(m 2H) . 88- 3. 55(jy ). 20180 ol .63 6(d,
1H), 7.87(d| 1H AR 't ‘%5 (1 3( e’a ne 11}
Q 0.44.
46-6 "H-NMR (400MHz, CDCls, 8, ppm) ! 1.83-1.95 {m, 2H), 1.97-
(' 2.08 (m, 2H), 2.20-2.31 (m, 1H), 2.60-2.72 (m, 2H), 3.46-3.53
9 | (m, 2H), 3.84 (s, 3H), 5.42-5.60 (m, TH), 643 (dd, 1H), 6.53
: | (d 1H) 684(d 1H) § |
46-7 AH-NMR (4OOMHZ, CD013,5 ppm) : 2:13 (s, SH) 3.01-3.05
(m, 4H), 3.59 (1, 2H), 3.75 (t, 2H), 3.81 (s, 3H), 6.30 (dd, 1H),
o~ 6.39 (bs, 1H), 8.71 (d, 1H).
N .‘_'_'. - - =.':"';';;i__, :_..'7;:7,‘"'.':.'_:: B PRI *** ,:mi
_ -
46-8 NH, "H-NMR (400MHz, CDCls, 8, ppm) : 1.84-1.87 (m, 2H), 1.98-
2.07 (m, 2H), 2.20-2.32 (m, 1H), 2.61-2.72 {m, 2H), 3.47-3.55
(m, 2H), 3.95 (s, 3H), 5.20-5.38 (m, 1H), 5.40-5.56 (m, 2H),
6.43 {d, 1H), 6.53 (bs, 1H), 6.64 (d, 1H).
S ®
O
46-8 NH, "H-NMR (400MHz, CDCly, 5, ppm) : 2.58-2.67 (m, 2H), 2.77-
2.68 (m, 4H), 3.08-3.15 (m, 4H), 3.48-3.56 (m, 1H)}, 3.67-3.77
(m, 2H), 3.98 (s, 3H), 6.41-6.43 {m, 1H), 6.52 (bs, 1H), 6.65
d, 1H).
)
.
o]

4.04 ol ~ 3.99(m 1H),
(ACOEt) NH WD 2004/ 080980

3H),



0.50 (AcOEt) O 37-38 0\ a H-NMR (400VHz, CDCI3): 1.17 (s, 3H), 1.19(s, 3H),
2.69 (t, N 4H), 3.06(s, 2H), 3.42 (t, 4H), 3.96(s, 3H),4.13(sept, 1H), 6.34
o~ (d, 1 H, 6.44(dd, | H, 6.9D-6.79(m | H), 8.00(d 1 H . Rf 0.20
(AcCEt) Gydhnpdsdesy: © H NVR (400MHz, - CDCI 3): 1. 44- 1. 34 pcwEr2dthiodadid- 1. 77
(m ~N21H, 1.94-1.85 (m 2H), 3.04-2.94 (m 2H), 3.55 (t, 2H), 3.96-
3.57(m 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd, 1H), 8.00(d, 1 H . Rf 0.30
(AcCEt) OH 37-40 0 0o H NVR (400MHz, CDC13): 1.44-1.34 (m 2H),1.84-1.77 (m
1 H, 1.94-1.85 (m 2H), 3.04-2.94 (m-120), 3.55 (t, 2H), 3.96 ol ~.3.57(m
2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd, 1H), 8.04(d, 1H) . Rf 0.45 (AcCEt)
OH WD 2004/ 080980 PCT/ EP2004/ 002616 -128 37-41 O "o H NWVR (400MHz, CDCI 3)

. 4. OBgd g [3F) w07 (U 00z, COE) W%(L
o TP T e o
37-42 O H NWR (4 55208 o) Hhs@f?(ﬁﬁg /554157 2H7) zN O
3.86-3.38 (m ) ) §E%(m721-§) 3(331(5 3, 6416044 Qe 1H)J . 1-?;3 1H).
6.63 (d, 1H

L

46-11 ~NMRT4DUMF& €DCls, 6; ppm) 1.22(t 3H), 1.7241. 84 [m I

" | 3.43-3.49 (m, 1H), 3.5 (3, 2H), 3.58-3.61 (m, 2H), 3.64-3.66. |- -
(m, 2H), 383 (5, H), 6.41-643 (m, 1H), 6.53 (bs, 1H), 6.63. |~ . =
(d, 1H)

4612 TTH-NVR (400MHz, CDCly, 6, ppm) - 2.20 (5, 3H), 3.84 (5, 3H), | -
| 6.87 (d, 1H), 6.89 (dd, 1H), 6.95 (d, 2H), 7.09 (d, TH), 7.48 (d,
EH) Rf (n-hexane : sthyl acetate = 1:1): 0.50.

—~3.80 {m, 3H), 3.83 (s, 3H), 3.85 - 3.91 (m, 1H), 6.41 (dd, 1H,
J=80,25Hz),6.50(d, 1H,J=25Hz), 6.63(d, 1H, J=8.0
Hz )

46-13 M, - | M- NMR (400MHz, CDCls, 3, ppm): 1.49 — 1.58 {m, 3H), 1.70
(:D,ﬂ\ — 1.85 (m, 6H), 2.00 — 2.20 (m, 2H), 2.60 — 2.90 (m, 7H), 3.50
@
O




ORf: 0.30 (AcOEt: MeOH=4:1) CND N ~0 H NWR (400MHz, CDCI3) : 2.43 (s, 3H),
2.74 (s, 6H), 37-43 7.91 (dd, I H, 7.23 (d, i H, 7.24 (d, | H), 7.46 (dd,
1 H. R: 0.70 (Hexane: AcCEt=5:1) N o_ o HNW (400MHz, CDClI3) :2.15 (s,
3H), 3.80- WOID0gM$09887-44 N 2H), 6.87 (dd, 1H), 6.92(dd, POHEP2W002¢1¢, 1H),
7.40 1 (dd, 2H), 8.54 (dd, 2H). N 37-45 o~N, .o H NMR (400MHz, CDClI3) :3.86
(s, 3H, 4.00 (s, 3H, 6.78 (d, 1 H), 6.99 (dd, 2H), 7.14(d, 1H), 7.48 (dd,
2H), 7.71 (dd, 1H), 8.03 (d, 1,H). Rf: 0.30 (Hexane: AcOEt=3:1) 1 ~ 0 WO

2004/ 080980 PCT/ EP2004/ 002616

- 129 37146 o~N H NVR (400MHz, CDCI 3) :1.44

(t, 3H, 3.10 (t, 4H), "6 3.86 (t, 4H), 4.13 (g, 2H), 7.01(dd, 1 H, 7.08
(dd, 1 H, 07.35 (d, 1H). Rfi: 0.25 (Hexane: AcOEt=3:1) a 37-47 0 ".0'" 'H NWR
(400MH4, 460 3) 1.6 (t, 3H)| HeNKR @00MAL) DMSB-dE & tpprdH) 1.87-1 18k THRR) |
6.34(d,| 1 H| 6.42.4dde. 1 H).|222@8d(1H), 248 (s, BH), 30054Td,( 1 xB2e3Ad O, #6),1)
3.40-3.32 (m, 2H), 3.45 (dd, 1H), 3.84 (s, 3H), 6.06 (dd, 1H),
6.15 (d, 1H} ), 6.66 (d, 1H)
Q
”.——-
46-15 NH, "H-NMR (400MHz, CDCls, &, ppm): 2.35 - 2.73 (m, 4H), 2.68 -
N 2.75 (m, 1H), 2.82 - 2.93 (m, 2H), 3.14 —3.19 (m, 1H), 3.29 -
3.40 (m, 2H), 3.50 - 3.60 (bs, 2H), 3.69 - 3.78 (m, 2H), 3.84 (s,
3H), 3.85 - 3.91 (m, 1H), 6.40 (dd, 1H, J = 8.0, 2.5 Hz ), 6.50
(' | (d,1H,J=25Hz), 664 (d, 1H,J=80Hz) - |
N .
k/c :
46-16 NH, 'H-NMR (400MHz, DMSO-d6, 5, ppm) : 1.95-1.85(m, 1H),
o 2.22-2,14 (m, 1H), 2.31 (s, 3H), 2.88-2.79 (m, 1H), 3.10 (t,
O {H), 3.39-3.25 (m, 3H), 3.42 (1, 1H), 3.85 (s, 3H), 6.05 (dd, |
1H), 814 (d,H); 867 (d, 1H) .-~ - "o e ey
N_——-
- / . e . o T T : T
46-17 |- W TH-NMR {400MHz, CDClg, 5, ppm) : 1.68-1.81 (m, 2H), 1.97-
0" - 2.08 (m, 2H), 2.74-2.87 (m, 2H), 3.31-3.41 (m, 2H), 3.77-3.88 |
(m, 1H), 3.84 (s, 3H), 6.40-6.48 (m, 1H), 6.65 (bs, 1H), 6.64
, (d, 1H).
( Q
OH
46-18 NA: TH-NMR (400 MHz, CDCly), & (ppm): 2.55-2.61(m, 4H), 2.80(t,
o 2H), 3.72-3.77(m, 4H), 3.81(s, 3H), 4.05(t, 2H), 6.24 (dd, 1H,
' J=8.56, 2.52Hz), 6.34 (d, 1H, J=2.52Hz), 6.68 (d, 1H
HO J=8.56Hz). Rf = 0.31 (methanol : dichioromesthane = 1:9).
)
.




CN) O 37-48 'H NVR (400MHz, CDCI3) :3.45 (s, 3H), 3.77 (dd, 2H), ~N o~
3.81 (s, 3H), 4.06 (t, 2H), 7.08-7.08(m 2H), 7.37 (t, JO 1H). Rf: 0.45
(Hexane: ACOEt=3:1) 0 37-49 o~ o H NVR (400MHz, CDCI3) :2.44 (t, 1 H), 3.83
(s, 3H), vwo3eMesdessld, 2H), 4.20 (t, 2H), 7.06 (d, 1H), FCHRSmAsN@ReldH), 7.40
(d, 1H. Rf: 0.10 (He), ane: AcOEt=3:1) 0 37-50 p p H NMVR (400MHz, CDCl 3)
©1.45 (t, 3H), 3.81 (s, 3H), - 4.13 (g, 2H), 7.01(d, 1 H), 7.08 (dd, 1 H)
7.36 (d, 1 H. Rf: 0.20 (Hexane:AcOEt=3:1) O 37-51 'p H NMR ( 400MHz,
CDCI3) :1.35 (s, 3H), 1.36(s, 3H), 3.844=s, 3H), 4.52 (sept, 1H), 7.08-7.01
(m 2H), 7.31 p (d, 1H). Rf: 0.30 (Hexane: AcOEt=3:1) 0 WD 2004/ 080980

PCT/ EP2004/ 002616 - 130 0~ H NMVR (400|sz CDCl 3) 1 05 (t, 3H) 1.83 (ddd,

37- 52 [PH—B—BH{sm-3Hh—A—0Htt 4 7.36
(d, 1 IL%G-’-“%?: 0.35 e: )( ﬁi g )Ij? I(_] |3)
13.86((s, 6 3, f 7! §Q§ : 3d a R

0.5 -4-- 11&) Rf 061 (methanol d|chiorome‘chane 1 4

46-20 NH, H-NMR (DMSO0), 5 (ppm): 3.84 (s, 3H), 6.95-7.00 (m, 1H),
D,o\ 7.08-7.12 (m, 2H).
F
46-21 "H-NMR (400MHz, CDCla). 1.47-1,34(m, 2H), 1.75-1.63 (m, (0

bl

| 1H), 1.86-1.79(m; 2H), 2.64-2,58.(m, 2H); 3.28(d, 2H),3. 61(d”' AL
- | 8H),3.87(s, 3H), 3.36(s, 1H),3.49-3.45 (m 2H) 3. 84(3 3:—;) oo
6.43(dd, 1H), 6 53(d 1H) 6.64(c, 1H)

TH-NMR (400MHzZ, CDCls): 1.13(t, 3H),2.49(dd, 2H), 2.66-2.59

46-22
(m, 4H),3.10 (¢, 4H), 384(3 oH) 6‘43(dd 1H) 653(d 1H)
- | 6.85(d; "IH) B e
a
. R‘__ }
45-23 TH-NMR (400MHz, CDCly): 1.78-1.68 (m, 2H), 1.99-1.88 (m,

6.64(d, 1H)

NH,
o 2H), 2.36-2.20(m, 1H),2.67-2.50(m, 6H), 3.56-3.48(m,
2H),3.79-3.69(m, 4H), 3.84(s,3H), 6.42(dd, 1H), 6.52(d, 1H)
@




~ . 37-54 p~ ~p H NMR (400MHz, CDCI3) :4.04(s, 3H), 7.22 (d, 1H), -~w
7.48(dd, 2H), 7.83 (dd, 1H), 8.16 (d, 1H), 6.69 (dd, 0- 2H). Rf: 0.12
(Hexane: AcOEt=1:1) N 37-55 .0 H NMR (400MHz, CDCl3) : 4, ozE% 3t 7
(d, | H, WDBovgseer®, 1 H), 7.77(dd, 1 H), 7.85(ddd, 1H) PC& 800(‘6' 1. 1H)
8.63(dd, 1H), 8.83 (d, 1H). Rf: 0.55 (Hexane: AcOEt=2:1) N 37-56 "p 'H NWR
(400MHz, CDCI3) :4.03 (s, 3H), 7.19 (d, 1H), 7.28-7.24 (m 1H), 7.72(dd,
1H), 7.80-7.76(m 1H), 8.25 (dd, 1H), 8. 52 (d, 1H), 8.69 (ddd, 1H). Rf:
0.55 p (Hexane:AcCEt=2:1) N WO 2004/ 080980 PCT/ EP2004/ 002616 - 131 37-57 -
mp 90. 7 "H NMVR (400MHz, CDCI3) 6 (ppm): 1.68 o (m 2H), 2.00 (m 2H),
2.36 (. 1K), 2.62 (bs. 4H), 2.72 (m_2H), 3.62 (m 2H). 3.78 (bs; 4H),

3.90 ($46-28H - | TH-NBAR GOPMEBE) GDT,)2608 &, 3Hi)HH).10 &, 38), @89, O | 1H).
38 Preparat|i RN RV2-2-68i (; O BB, ¥HpiSES(sa3H)n6.42(gkd| tHit hanone
ONNt -0{ 10 " 8.53(d, 1H) 6.84(d, 1H)

48-25 'H-NMR (400MHMz, CDCl,): 1.96-1.84 (m, 2H), 2.07-1.99 (m,

2H), 2.32-2.28(m, 1H), 2.70-2.60(m, 2H), 3.54-3.47(m, 2H),
3.84(s, 3H), 5.35-5.24(m, 1H), 5.50-5.45 (m, 1H), 6.42(dd, 1H),
6.52(d, 1H) 6.64(d, 1H)

TH-NMR (400MHz, CDCR): 2.18-2.03 (m, 2H), 3.28-3.19 (m, -
2H), 3.39-3.31(m, 1H), 2.36(s, 3H), 3.49-3.42 (m, 1H), 3.85
(s,2H), 6.07(dd, 1H), 6.16(d, 1H), 6.66(d, 1H)

46-26

TH-NMR (400MHz, CDCly): 1.48(s, OH), 1.88-1.71 (m, 2H),
1.97-1.82 (m, 2H), 2.78 (g, 3H), 2.84-2.84(m, 2H), 3.55-
3.48(m, 2H), 3.95(s,3H), 3.84 (s, 3H), 8.43(d, 1H), 6.52(bs,
1H), 6.64(d, 1H)

46-27

"H-NMR (400MHz, CDCl): 3.02(s, 3H), 3.33(dd, 2H), 3.44(t,
2H), 3.74 (s, 2H), 3.83(s, 3H), 6.38(dd, 1H), 8.47(d 1H),
6.66(d, 1H)

46-28




5 NACI To a solution of 5-brono-1-nethoxy-2-nitrobenzene (300 ng 129
nmmol ) in dioxane, 1l-acetyl piperazine (400ng, 3.12 mmol), cesium carbonate
(1.0Qg, 3.07 mml), palladiumdiacetate (29.0 ng, 0.129 mml) and

2- (di -t - bowgh@hos@sd no) bi phenyi (77 ng, 0.258 mml) are pddes2@8002684 1 rred
at 100C for 8 hours. After cooling,the mxture is filtered to

renovei nsol ubl e-material. The filtrate is poured into water and extracted
with ethyl acetate twi ce. The organic layer is washed with water and then
brine, dried over magnesium sul fate, anthdevaporated in vacuo. The residue
is purified by silica gel columm chromat ography (n-hexane : ethyl acetate
gradient) to afford 1-[4-(4-Methoxy- _ -
3- ni t TGERRENYT) - PEer aZi N- L [YHINRR 400RRE, cgégm,m%(na%xqtgsowsggm as.
' H- NMR (400VHz BH); 2,303 8H),2.30}B1(m3195 26882 (A M) 8763 (], 2H),
3.78 (t, 2H 2[5, 619, 3.8543)40 (1,2, §.63 (sl 3H), 6.44(ctl 109, 1 H). K
(ethylt acet : ensg(aliH8.6a{d, 1H)
1- (3- Vet hoxy- 4- ni fro- phenyl )|- pi peridin-4-one OAN O.~ 0 To a sol ution jof
4- pi péridons hyd hl ori de monohydrate (10.0 g, 0.065no0l1) in DVF (80 nL)
are added 4-Fl uar o- 2- met hoxy}- 1- ni tr o- benzene (10.0 g, 0.058 nol) and

pot assgi um cfar bon WO 20041080980 PCT/ EP2004/ 002616 -132 (20,2 g), and the

m xtune is jstirreg at 70C fgr 20 h. After a filtration, the filtrate i|s
poured intg H2Q@E(¢ta. 300 nmi), and the resulting precipitates are col llected
by a fliltrationifol) owed by washing w th H20 for several tines to giJe
titlejconpound (8!|"98 g in 81 %yield. Orange solid. 1 HNWMR (400 MHz,

CDCI 31 5): 2. 65-2462 (4H m)| 3.81-3.78 (4H m, 3.98 (3H s), 6.34 (1H d),
(1H ™ d)'H-NMR (400MHz, CDC): 8.80(s, 3H), 3.82(s, 3H), 8.82(s, | ' |

6. 45 (%eH0 | dd); 8.

o - | 3H), BA0(s, tH), 6.54(s, TH}* =

'H-NMR (400MHz, CDCl,): 3.20(t, 2H), 4.57(t, 2H), 6.55(dd, -

NH,
:': o ‘ 1H), 6.70-6.65(m, 1H), 6.68 (d, 1H). Rf 040 (AcOE1)

4632 T, TH-NMR (400MHz, CDCly): 2.95 (t, 4H), 3.62 (bs, 2H), 3.70 (5, .
o~ | 3H), 3.81 (s, 3H); 3.87(t, 4H), 6.36(s, 1H), 6.53(s, 1H)
~9 |

46-33 HiH, TH-NMR (400MHz, CDCls): 2.37 (s, 3H), 2.61 (t, 4H), 3.27 (t,
o~ 4H), 3.88 (s, 3H), 3.85(s, 3H), 6.48(s, 1H), 7.56(s, 1H)

46-31




40 Preparation of
1-fl-(3-Methoxy-4-nitro-phenyl)-piperidin-4-yl1-4-nethyl-plperazine To a

sol ution of 1-(3-Methoxy-4-nitro-phenyl)-piperidin-4-one (4.96g, 0.020nvol)
in di chl oMs224ea998®0 nl ) i s added N-nethyl pi perazi ne (ZCAEP208/Q@246nDl ) at
O Cand the mxture is stirred at roomtenperature. After 4 h, sodium
triacetoxy-borohydride (5.04g, 0.024.npl) is added and the mxture is
further stirred at roomtenperature for 24 h. After addition of IN sodium
hydroxide at 0 C, the m xture is poured”iﬁt‘o wat er and extracted three tines
wi th dichloronmethane. The organic | ayer is conbined and extracted three
times with IN hydrochloride. The water |ayer is basified with 2N sodi um
hydr oxi de-3and extiHact ed t hr eq "HiNKiR (400MHb, CDCH! hoSESHNaNES (ddd@H)r pas(sc| | ayer

is washed wi neo. did ed QBes), 2558 i), 3107 {21, 3.04(t) 2H3 \Gapigddatl Bl 6.51(%acuo to
give the tit pound as yel1Hn8.860d,i1883 (6.04g) in 91 %yield. 1H NVR (400
MHz, CDCl 3, N A0-1.57 (2H| m, 2.03-1.93 (21-1, m, 2.29 (3H, s),
2.55-2138 2 70-2.56 (4H, m, 2.97 (2H, ddd), 3.97-3.92 (21-1} rn),
3.95 (B1-1, (11 1, 4), 6.42 (1H, dd), 8.00 (1H d). 41

Prepar ftion 4 - thoxy 4- met hyl - 3- ni t r o- bi phenyl WO 2004/ 080980

PCT/ EP2004/C026 -133 o~Nyo To a solution of 4-nmethoxyphenyl-boronig acid
(500 np, 3.239 ) in tol uene (5 2 m) and et hanol (1.3 nlL), potassium
car bongi&3§ 910 Ny, &4, 58 Mol bR % &) ,OEWWWW
(228.1| ng, Q.099 bﬁp@ow aRj |2>Q4~2. ,t@taezrz@nm X 358 (§18H),3t 29
mol ) |are gdded & 3t41@€pQH;:6f4g[dd71|hpg|es(d Rg mxture is poured

into water gnd ex ) ethyl acetate two tines. The organic layer is -
shed| wi t h [wat. er*ad then -bri ne,  dri-ed_over-.magnesi-um sul-fate;: and—-r_—,,—,—fw-—a‘

evaporpt ed ifn vacuyet The re5| due is purified"” WI th siTica get colurn™ [~ ~
chr omat ogr aphy EA‘(;‘E Xane : éthyl acetate = 5 : 1) to afford the
4' - met hoxy- 4- i tro- bi phenyl (630ng, 79% as a yellow solid.
46-36 "‘Ha "H-NMR (400MHz, CDCls): 1.18(t, 3H), 2.39(dd, 2H), 3.07-
o .. |2.98(m, 4H), 3.61(t, 2H), ars(t 2h),388(s, 3H) 641(d, |

e 1H), 8.51(d, TH), 665(d ‘fH) T o

éJ;! :

46-37 e, TH-NVIR (400MHz, CDCl): 1.15(s, 3H), 1.16(s, 3H), 2.85(sept,
. o 1H), 3,07-2.98(m, 4H), 3.73-3.64(m, 2H), 3.63-3.76(m, 2H),
( | 3.84(s, 3H), 6.41(dd, 1H), 6.51(d, 1H), 6.65(d, 1H)
@
N




"H- NWR (400MHz, CDCI 3, 6, ppm) : 2.62 (a, 3H), 3.86 (s, 3H), 7.02-6.98
(m2H), 7.37 (d, 1H), 7.54 (dd, 2H), 7.68 (00, 1 H), 8.18.(d, 1 H._ K
(hexane.: ethyl acetate-= 3:1): 0,40. 42 Preparation of

4( 2- Et hoxywetZoo#oshesh ( 3- met hoxy- 4-ni tro-phenyil - oi peri di neT/EP2604/008616 TO a
solution of 1-(3-Methoxy-4-nitro-phenyl)-piperidin-4-ol (300ng, 1.2 nrnol)
in NN dinethylformam de (3.0 nlL), sodiumhydride (1.52g, 3.8 mmol) is
added. After stirring, 2- bronmpoethyl methyl ether (1500, 1.6 nmmol) Is added
and the mixture is further stirred at 70@8%f-or 15 hours. After addition of
sat urat'ed aqueous ammoni um chloride, the m xture is poured into water and
extracted twice wwth ethyl acetate. The organic |layer is washed with brine,

dried gugsg [sodi um gl fate, JrH-NMWRPRORHETCDOI,)Y 284, 3H))6.0RES4HNI8 BH g, purl fied
by silijca gel colunm cdif omatiog)adws, (3R, e2eanes(m, @Hﬂsdmmmaw é@,dn ) to
I n

afford 4-(2-I\/Etho hoxy) - 1I-8(6%5{d, mef) hoxy- 4- ni tr o- phenyl ) - pi peri 1 nyg,

29% as$ a ye| I ow e "H NMR [(400MHz, CDCI 3, b, ppnm) : 1.52(t, 3H),

1.95-2,00(m , 1}70-1.79(m 2H), 3.23(ddd, 2H), 3.58-3.64(m 21-1),

3. 65-3.68( m 4-3.72(m 2H), 3.95(s, 3H), 6.31(d, 1H), 6.42(dd, | 1

H), 8.00(d, @} 53 (n-lhexane: AcOEt=1:1). According the procedurle
approprii ate al kyl halides, the follow ng conpounds

descri bed above us
are prepared. | dentifilcation No. WO 2004/080980 PCT/ EP2004/ 002616
-134 4%-1 " H_—NI\/R 00MHz, 13, 5, ppm) : 2.04-2.21 (m1 H, 2.63(t, | 2H),
2.68(t) 2H),{ 3.42(4, 4H), 3.87(t, 4H), 3.96(8,3H), 6.33(d, 1H), 6.44(dd,
1H), 8je@afd,| 1H). REH.0. 09 (AGCHEINMR (400MHz, CDCls): 1,99-1.81 {m, 2H), 2.23-2.12(m,
o~ 2H), 2.68-2.58(m, 2H), 2.84 (d, 3H), 3.54-3.45(m, 2H), 3.84(s, .
3H), 5.55-5.45(m, 1H), 6.42(dd, 1H), 6.52(d, 1H), 8.64(d, 1H) -

4640 | - W, TENMR (400MHz, CDCl): 1.53 (s, 6F), 2.11(s, 3H), 3.05(,
, o 2H), 3.28(t, 2H), 3.64(t, 2H), 3.86 (s, 3H), 6.26 (dd, 1H),
6.33(d, 1H), 6.67(d, 1H)

ES

"H-NMR {400MHz, CDCl): 2.55-2.41 (m, 4H), 2.63 (t, 2H), ° {
o~ 3.13(t, 2M), 3.77-3.68(m, 4H), 3.83(s, 3H), 6.15(dd, 1H), 6.25
{d, 1H), 6.62(d, 1H)

KIS

4841

~ %

Q




N OH 42-2 o~ noo' H NMR (400MHz, CDCI 3, 5, ppm : 1.71-1.79(m 2H), 1.95-
2.02(m 2H), 3.22(ddd, 2H), 3.40(s, 3H), 3.55-3.57(m 2H), 0 3.59-3.73(m
3H), 3.65-3.67(m 2H), 3.95(s, 3H), 6.31(d, 1H), \ 6.42(dd, 1 8. 00(d,
1H). Rf 0. 390 20048¥%8the: AcOEt=1:1) CYN Exanple : 43 CT/EP2004/002616

2- Met hoavr - 4- (1- net hyl - pi eeri di n-4-vl oxtrl - bhenvl am ne
4-(3-Metho),,v-4-nitro-ohenoxv)-1-nethyl- piperidine OOWGO HO O-N..O O

~NM I \' F To a solution of 4-Fluoro-2- hoxy 1-nitro-benzene (10.3g, 60
mml) in toluene (50 ni) and 25% KOH aql?

4- hydr oxy- | - met hyl pi peridine (13.8g, 120 mml) and tetra-n-butyl ammoni um
brom de(3.87g, 12mml|) are ddpd at. roaomtenperature The mixture is heat ed

at 60C4dR | day. Mhe’ reacti oh-NIVIR {4P0MHZCRGlE 28512400 (50 AH) @ra9ér dtr e,
poured|into § ce water-8nd ext3-2Eh &d): SR cle 2k 8183t BY), 44046t 2eS-33 ke or gani ¢
| ayer i|s suclcessi washed (iFDHB-4HH. 1516-83é THiri ne, dried over sodium
.sul fate, and evapt ed in vdcuo to afford the crude conpound in
quantifativel yield (1 3.4g). WD 2004/ 050980 PCT/ EP2004/ 002616 - 135 Rf |=
0. 22 (nethanol : dichloronethane =1:4)."' H NVR (400 MHz, CDCI 3, 6, ppm i}
1.84-1,92(m| 2H /2.0-2.1 (m 2H), 2.3-2.4 (m 2H), 2.33 (s, 3H),
2.65-275(m 2%0,@93, 3H)|, 4.39-4.46(m 1 H), 6.49 (dd, 1 H). 6.99 (d,

1 H, 654 (d, | 7.99 (d,) 1 H. Exanple : 44
2- Met hoxv- 4-{( 2- nor | i n-4-vl|- et hoxv) - phenvl am ne
46-43 NH, "H-NMR (400MHz, CDCl3): 2.13 (s, 3H), 3.53-3.46 (m, 2H),
' o~ 3.65-8.55(m, 4H), 3.71-3.66(m, 2H), 3.88 (s, 3H), 6.67(d, 1H),
6.87(dd, 1H), 6.95(d, 1H)

[

46-44 FiH, H-NMR (400MHz, CDCl): 3.73-3.61(m,8H), 3.87(s, 3H),
o 6.65(d, 1H), 6.86(dd, 1H), 6.95(d, 1H)

46-46 ; TH-NMR (400MHz, COClg): 1.17 (s, 3H), 1.19(s, 3H), 269(t
_ e 4H), 3.04 (s, 2H), 3.08(t, 4H),4.15-4.07(m, 1H), 6.41 (dd, 1H),
( 6.51(d, 1H), 8.65(d, 1H), 7.01-6.94(m 1H) |

y




3- Met hoxy-4-nitro-phenol DAN'O OAON'0O F OH -CH To a sol uti.on of

3- Fl uoro-4-vitro-phenol (157g, 100 mmol) in THE (300 m-) , 30%OW in

Met hanol (49nl, 210nmol) is added at OC. The nmixture is heated to gentle
reflux fogyolfhokeseose 4-f2- (3- Methoxy-4-ni tro- phenoxv) - GdTyLR200400p6161 | ne 0~N
o OHO o a solution of 3- Met hoxy- 4-ni tro-phenol (1.69g, 10 mml) in DV
(25 m-) , 4-(2- Chloroethyl)nnorpholine hydrochl oride(2.05g, 11mol),
K2C03(I.52g, 1immmol), KI(332ng, 2mol) are added at room tenperature. The.
m xture is heated to gentle reflux for-f8hours. The reaction mxture is
cooled to roomtenperature and quenched with water. The resulting m xture

s extracted twice with ethyl acetate and then t he organic Iayer i's

SUCCe RSy WasTal W T T~ VTR R4 H%eCD ¥ 845 Al GBS .
filtered and evap rzatg,d in vaﬁﬂ% 3 % Bé(( @Hp@yfe%O% yi el d
(2.55¢). Rf| = 0. COEt onfl ¥y 5 48k %j{yg@
2.56-2. 61( 83(t, The reactlon mx i's cool ed to room nL
t enpenat ure and gdenched slgMy with 1 NHCI aq at OC. The resulting nmi xture
is extiractegd tw with ethyl acetate and then the organic |ayer is
succegsi velly kwl th brline, dried over sodiumsulfate, filtered and
evaporat ed In va o afforid the crude conpound in 94%yield(15.99).| Rf =
0.22 _mth%nol . #icf oronetlhane = 1:4) . ' H NMR (400 Mdz, CDCI3). 6 (pgm:
3. 95( g 4638 . 4%, 1 H) 6 HAMR (HNOMHzHCDOls)8 2 89-2005RH2N), 22562416 ¢, 1 |H,
J=2.52Hz), [7.96 8.163H}) 3.28AB)20 (D AZH) 8819 80.4R(ET /42D 83( 6.3} D64.62- - 1i36
4.85{m, 1H), 6.08(d, 1H), 6.18(d, 1H), 6.67(d, 1H)
46-49 1 "TH-NMR (400MHz, CDCly): 1.52-1.40 (m, 2H), 1.90-1.84 (m,
i 2H), 2.68-2.59 (m, 2H), 3.51-3.45(m, 2H) 384(5 3H)
- _644(dd iH), 654(:1 1H) 664(d 1H) T
48-50 "H-NMR (400MHz, CDCl) : 2.14 (s, 3H), 2.66 (s, 6H), 8.44 (d,
1H), 6.54 (d, 1H), 6.98 (t, 1H).
1‘(“»\
N7
46-51 'H-NMR (400MHz, CDCl3) :2.63 (s, 3H), 7.49-7.45 (m, 1H),
7.74-7.62 (m, 2H), 7.78 (dd, 1H), 8.24(d, 1H), 8.77-8.64 (m,
2H).
46-52 ‘H-NMR (400MHz, CDCl,) :3.84 (s, 3H), 3.88 (s, 3H), 6.78(d,
1H), 6.83 (d, 1H), 7.00-6.82 {m, 3H), 7.45 (d, 1H).




3.72-3.76(m 4H), 3.94(s, 3H), 4.18(t, 2H), 6.51 (dd, 1 H J=9.06, 2.52Hz),
6.56 (d, 1 H J=2.48Hz), 8.00 (d, I HJ=9.08Hz). 2H), Exanple : 45

2- Met hoxv-4- ( 2- nmor phol i n-4-vl -ethoxv)-ph envlam ne Acetic acid

4- met hoxv-BOM0480¥eeny| ester .O O- p 14 O To a sol uti BFTEF2004/002616

4- Met hoxyphenol (12.4g, 190 mmol) in AcOH (50 nlL), Ac20 (50nL) is added at
roomtenperature. The mxture is heated to gentle reflux for 1.5 hour. The
reaction mxture is cooled to roomter’rqﬁéature and c. HNG3 (d=1j.38, I Qmn)
is added slowy at 0 C. The mixture is" ated to 55C for 1.5h. The reaction
m xture' is cooled to roomtenperature and quenched wwth water at OGC. The
resulting.solid is filtered on Buchner funnel to afford the crude conpound

in 76pdgHRIld (16. O Rf = 0.'5OMRALORMHZ GRS it 3H): ¥ 3(1:4#)%':40&)4%,
CDCI3)| 6 (ppm): 2. 34(s,03H) | 48)ge0da, 2H3+§.27 (pdoB) 838 {d, iH). $99. @dHR)), 7 31
(dd, 1| H J$9:04, ), 7]/96 (d, 1 H J=3.04 Hz).
4- Met hpxv-34nitrosfdherol '1j; / HO To a solution of Acetic acid
4-neth3xy-3-;k'dft? -phenyl ester (1.06g, 5 mol) in EtOH (20 nL), [IN NaOH aq
(5.5mM) is T‘ ed at OC. The mxture is stirred at roomtenperature for| 2
hours.| The|r®aetion mixturelis quenched with AcOH and extracted twi cel with
ethyl pcetate. The organic layer is successively washed wth water an
brine, | 46-6&¢ ovetHsodi wm _sul { H-BIMR [A08Nrz CDC) ol 260 (BbY).a3.@1(Li 4 )y a8B ¢, t 0
affordi the ¢rudessgmsbund i n|4dhAtObt(ataH).e.40(dd, d H).S48Ng) THIRE.66(d). 1Y, (AclOEt
n- Hexape = 3:7 NVR (400 WHz, CDCI3), 5 (ppm: 3.91(s, 3H), 6.99 (d, 1
H, J=9. 04Hz), 7 (dd, 1 H, {J=9.04, 3.00Hz), 7.38 (d, 1 HJ=3.04 Hz).| WO
2004/ 0%0980 PCT/ EP2004/ 002616 :
, N :
[Oj
NIL o~ TH-NMR {400MHz, CDCls) :3.44 (s, 3H), 3.73 (s, 3H), 3.74-
46-55 o~ " | 3.88 (m, 2H), 3.95-3.85 (m, 2H), 4.10-4.05 (m, 2H), 6.21 (dd,
O | 1H), 6.32(d, 1H), 6.75 (d, 1H).
. :
7
46-56 NH, off 'H-NMR (400MHz, CDCl3) :2.35-2.26 (m, 1H), 3.74 (s, 3H),
o " | 3.93-3.86 (m, 2H), 4.09-4.07 (m, 2H), 6.25 (dd, 1H), 6.34(d,
| 1H), 6.76 (d, 1H).
o
/
- 46-57 NH, "H-NMR (4000MHz, CDCly) :1.40 {t, 3H), 3.71 (s, 3H), 4.00 (q,
( o~ | 2H), 6.22(dd, 1H), 6.33 (d, 1H), 6.682 (d, 1H).
2
s
46-58 'H-NMR (400MHz, CDClz) :1.32(d, 8H), 3.73(s, 3H), 3.85-3.71
hiH, J\ (m, 2H), 4.37 (sept, 1H), 6.22 (dd, 1H), 6.32 (d, 1H), 6.72 (d,
0 1H).
o}
s




-137 4-f2-(4- Met hoxv-3-nitro-ohenoxv)-ethvll-nmoroholine O\N O I

\' 0

\

OVIO Ho Cpl To a sol ution of 4-Methoxy-3-nitro-phenol (1.01g, 6 mmol) in DW

(15 ni)
(2. 49q,

| ayer
sul f at

is
e,

4-(2- Chl oroet hyl ) nor phol i ne hydrochl oride (1. 34q,
18rommb/es0880( 2. 994,
m xture is heated to 80C for 4 hours.
roomtenperature and -quenched with saturated NH4C
resulting mxture is extracted twice with ethyl

successi vely washed with wat 2#3%nd bri ne,
filtered and evaporated in
= 0.14 (AcCEt only).'H NWR (400MHz, DMBO S,

quantitative yield (1.70q).

7. 2mol ),
room t @QuatR0ared261Ehe
reaction mxture i s cool ed

solution in water.
acetate and then the o
dried over sodi um
vacuo to afford the crude conpoun

18nmmol ) are added at
The

Rf

K2C03
to
The
rgani c

din

ppm
31-1),
Pr epar
O~N, . (
4-(3-N
et hand
at nosg

] 45-56

4.11
ation
D NHZ
/et hox
| (50
her e.

f 0- phenoxyj
5% pal | adi U
The reaction ve

GR-NVR (400BiHz, CDEY) 134 %R 8H), AB0((dud, 2H), 3.32 86
15,254)73.88-3(7h({m22H)) 3.90 (t48-)7 629 (ddn1H),16.33 (d,
(1H)n@691d, 1d). oer i di n- 4- yl oxv) - ohenyl am ne:
ol ution of

) - 1- net hyl - pi peri di ne (3. Qg,
m on car bon(300ng)
ssel is fitted with a ball oon adapter and

11.3 mml ) in

(s,

i s added under a nitrogen

char g4
a hydr
reacti
net har
2- Met K

(2. 79).

(1Y i
ogen
on m
ol .
oxy-4

h hydr oged, and, eV
ht nospherie. The r
Kt ure is

delINR 4 00MHzeCDCL e D4y teH), 3.8®(s; B 16, 187dd,S
etrt)] 6.88 (d, SHplBl78diH)o stir overnight. The
through a pad of Celite and washed with
oncentrated in vacuo to afford

i n-4-yloxy)- phenylamne in quantitative y

under

46-61

"H-NMR (400MHz, CDCly) :3.91(s, 3H), 6.87 (d, 1H), 7.02 (dd,
1H), 7.05 (d, 1H), 7.44 (dd, 2H), 8.59 (dd, 2H).

48-62

"H-NMR (400MHz, CDClg) :3.91 (s, 3H), 8.86 (d, 1H), 6.95-
6.93(m, 1H), 7.31(ddd, 1H), 7.83-7.80 (m, 1H), 8.51(dd, 1H),
8.78(dd, 1H).

48-63

"H-NMR (400MHz, CDCla) :3.91 (s, 3H), 6.87 (ad, 1H),
7.16(ddd, 1H), 7.34(dd, 1H), 7.43 (d, 1H), 7.72-7.64 (m, 2H),
8.63-8.61 (m, 1H).

46-64

1.99 (m; 2H), 2.27 (m; 1H), 2.80 (m; 6H), 3.52 (m; 2H), 3.71
(m; 4H), 3.78 (s; 3H), 6.36 (dd; 1H); 6.52 {d; TH), .73 (d; 1H).

mp 148.6°C; "H-NMR (500MHz, CDCls) § (ppm): 1.63 (m; 2H), |-




Rf = 0.41 (nethanol : dichioronethane = 1:1). 'H NWR (400 Mz, CDO 3), S
(ppm: 1.75- 1.86(m 2H), 1.92-2.05(m 2H), 2.2-2.32 (m 2H), 2.30 (s, 3H),
3.4-3.7(brs, 2H), 3.82(s, 3H), 4.1-4.2(m 1H), 6.37(dd, , 1H),
6.61 (d, 1WO 20084/ 080980 PCT/ EP2004/ 002616 - 138 By ﬂ%ﬁ”@%ﬁ%ﬁﬂ%@
procedures descri bed above using appropriate starting materials and
conditions the foll owi ng conpounds are obtained. Ex- Rx Identification No.
46-1 NHz H NWVR (400MHz, CDCI 3, 6, ppm :45%.92(s,3H), 3.97(br,2H), o~
6.75(d,1 H, 7.00(dd, 1 H, 7.12(d, 1 H, 8.06(s, 1 H, 8.41(s, 1 H. Kf
0.32 (AcCEt) 46-2 NHz 1H NWR (400MHz, CDCI 3, 6, ppm) : 1.13(t, 3H),
1.77-1.86(m 1H), 2.19-2.27(m1H), 2.67-2.75(m 2H), 3.01-3.06(m 1H),
3.20-3.26(py 1H), 3.33-3.38(m 1H), 3.42-3.49(m 2H), 3.84(s, 31-1),

(1°(. 7. am ispion s e dmhlehortlens Qo Qe S arkbhe Mo N ok, RO

( 400MHz - CDCl ppn) : 2.44(s, 3H), 2.70-2.73(m-- o~ 4H), 3.13-3.17(m
4H), 3.48(brs, 3.84(s, 3H), 6.41(dd, 1 H J=8.5, 2.52Hz), 6.51(d, 1H,
J=2.52Hz), % 64¢d, 1H, J=8.5Hz). Rf 0.2 (AcOEt only). R

2- Met hoxy- 444- met hyl - pi perazl n-1- 1|)-phenyl am ne 46-4 NHS ' H- NVR (400MH7,
CDCl 3, 6, @@ ©1.01-1.12(m 1 H), 1.57-

}

Boo

To a2 soiution of 4-methyl-3-nitro-benzoic acid (300 mg, 2.76 mmol), N-bufoxycarbonyl-
piperazine (340 mg, 1.83 mmol) in DMF (3.0 mL), triethylamine (300 uL, 3.59 mmol), TBTU

( (800 mg, 2.49 mmol) and HOAt (270.5 mg,1.99 mmol) are added and stirred at room
temperature for 24 hours. The mixture is poured into water and extracted twice with ethyl
aceiate. The organic l"ayer is washed with water and then brine, dried over magnesium sulfate,
and evaporated in vacuo. The residue is purified with silica gel column chromatography (- =
hexane : ethyl acetate = 5 : 1) to afford ‘4-(4—rhethyl¥é¥ nitrobenzayl)-piherazine—1 -carboxylic acid
tert-butyl ester as a colorless solid. .
H- NMR (5, ppm) : 1.47 (s,9H), 2.64 (s, 3H), 3.88-3.28 (m 8H),?42 (d 1H) 756 (dd 1H) 803 A
(@, H). Rf (hexane : ethyl acetate = 10:1); 0.13, T : o
The title compound is obtained by reduction with hydrogen over 10% palladium on charcoal in

methanot solution.

48
Preparation of 4-(3-amino-4-methviphenyl}-morpholine

C <
&

To a suspension of 4—bromo-1-methyl-z-nitrobenzene (225 mg, 1.04 mmol), morpholine (125 &z

[, 1.26 mmol), and cesium carbonate (474.4 mg, 1.46 mmal) in foluene, paliadium diacetate
(31.2 mg, 0.138 mmol) and 2-(di-t-butylphosphine)biphenyl (125 mg, 0.403 mmol) are added
and stirred at 100°C for 5 hours. After cooling, the mixture is filtered to rerhove insoluble
material. The filtrate is poured into water and extracted with ethyl acetate fwice. The organic
layer is washed with water and then brine, dried over magnesium sulfate, and evaporated in



0-~ 2.13(m 6H), 2.26(s,3H), 2.74-2,77(m 11-1), 2.93-2.96(m 1H), 3.47
(bs, 2H), 3.70-3.80(m 2H), 3.82(s, 3H), 6.31-6.34(m ' i 1H), 6.44-6.45(m
1H), 6.60-6.62(m 1H). Rf 0.2 (AcOEt only) N~ 24Methoxy-4-(1

- met hyl - pixResobfbddosy | met hoxy) - phenyl am ne WO 2004/ 0809 S TAFROEAQOK/ 002616
-139 46-5 NH= 1H NWVR (400 MHz, CDC13) 1.80-1.67 (2H, n), 1.99-1.90 (2H, m,
2.42-2.27 (1H, m, 2.56-2.43 (4H, m, 2.6B-2.58 (2H, m), 2.76-2.58 (4H, m,
3.57-3.48 (2H, m, 3.83 (3H s), 6.41 H, dd), 6.52 (1 H d), 6.63 (1 H,
d). Rf(hexane/acetone 1:1) 0.44. (N 46-6"NH. H NWR (400MHz, CDCI 3, 6, ppm
: 1.83-1.95 (m 2H), 197 of 208(m 2H), 2.20-2.31 (m lH) 2.60-2.72
(m 2H), 3.46-3.53 I—P384 (s, 3H, 5.4M60 (m 1 H), 6.43 (dd, 1 H),
6753 (d, vacurai)Theaeadue(iapuu igd)with@ylisa a¢-cplumnigheonsatpgvrphy0tREane : @il acetste =ppm)
. 2.13 (sg : 43m o \ (t, 2H), 3.81 (s,
31, 6. 30 (3,‘93 af‘féri)d(hl(6 %ﬁyl(d—ﬁﬂro;ﬁ‘:%yl)ﬁ I?QOIE;E as 4 llow?’sc_ﬁ:@ L NVR (400M&. | ObGl 3,
6, ppm : M- '\%‘3&5 opm} 155 (3) 3Hh3é'§-3 -m, gH 739(&1% @Fl} 4"9 Hf g 3H)Y, 211 |
2.61-2, 7gmm742+cu AL, R (e e(tmaé’eltﬁte-%ﬁ%é@, 3H) 5.20-5.38 (m 1 H),

> >0 Tﬁg}xﬂe compound fs obfgamedjb reductlon Wl&q\ydroggpn over10% p(a?adlum on charcoal in

methano! soiution.

_ ( N
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Preparation of 2- 5-chioro-2- 2-methoxv-4-morgho!m-4-viﬂ0henylammo) Dvrlmrdm—4 ylammo]-
benzoic acid
/
o .
BN Nj—-\o
N/

1l ] AGOH 12070 © i
83%

To a solution of 1.0 ¢ (3.37 mmal) of 2+(2,5-dichioro-pyrimidin-4-ylamino)-N-methyl-benzamide

in 16 mL of acetic acid are added 2-methoxy-4-morpholinoaniline dihydrochloride (1.9 g, 8.73 (”

mmol) and 6.0 mL of 1N ethanolic solufion of hydrogen chloride (6.0 mmol). After the reaction
mixture is stirred at 120°C for 16 hours and cooled to room temperature, aqueous NaHCO;
solution is added to adjust the acidity between pH 5 and pH 6. The resulting precipliate is
collected by a filtration and dried under reduced pressure fo give 2-[5-chloro-2-(2-methoxy-4-
morphoiin-4-yl-phenyl-amine)-pyrimidin-4-ylamino}-benzoic acld (970 mg, 2.12 mmol, 83%) as
ivory solid,

NMR (400MHz, DMSO-d8§, 6): 3.10-3.20 {m, 4H), 3.78 {s, 3H), 3.70-3.80 {m, 4H), 6.52 (dd, 1H,
J= 8.56, 2.52 Hz), 6.67 (d, 1H, J =2.52 Hz), 7.08 (dd, 1H, J = 8.04, 8.04 Hz), 7.39 (d, 1H, J =
8.56 Hz), 7.35-7.45 (m, TH), 7.99 (dd, 1H, J = 8.04, 1.52Hz), 8.14 (s, 1H), 8.28 (s, 1H) 8.70-
8.80 (m, TH).

Example 50: Sulfonamide moieties are prepared as fallows:

[T T



N 46-9 1H NVR (400MHz, CDCI3, 6, ppm) : 2.59-2.67 (m 2H), 2.77- 0~ 2.68 (m
4H) 3.08315(m 4H), 3.49-3.56 (m 1H), 3.67-3.77 ), 3.98 (s, 3H),
6.41-6. 43 ., 6.52 (bs, 1H), 6.65 (d, 1 H OH WD 2004/ 080980

PCT/ EP2004 @b@e@z 0980140 46- 10 H NVR (400MHz, CDCl 3, 6, ppf)/EP2004/832616 95 (1
2H), 1.98- 0~1 2.10 (m 2H), 2.63 (s, 3H), 2.73-2.84 (m 2H), 3.40 (s, 3H),
3.34-3.42 (m 2H), 3.44-3.49 (m 1H), 3.55-3.57 (m 2H), 3.64- 3.66 (m 2H),
3.83 (s, 3H), 6.41-6.43 (m 1H), 6.53 (hs3-1H), N 6.63 (d, 1H). 46-11 -

'H MR (4DOM Hz, CDC! ,, 5, ppm :_1.22(t, 3H) 1.724.84 (m 0~1 2H),
2.00-2.10 (m 2H), 272282(m2H) 333 38(m2H) . 3.43-3.49
(m_1H), 3pr'é A ‘ : A% (m ‘2H), 3.83 (s, 3H),
6.41-6.4 ] 45- 12 NH=_H NVR (400MHz,
CDC13, 6 - icros‘l—raathyl(bgnzeasgul onig agt (3.0 9, 1.34ma) B9 (dd, 1

H, 6. 95 (cﬁehf&b&tﬁar% rﬁ@ n‘(l_&s adddd sulfﬁrgﬂ&lcﬁ'ﬂ%&gﬁu_ 358 m(nﬂ:l m%ﬂﬁed stave. #?Fﬁa?t at e
=1:1): -1.59

1.70 - 1 ggre(]'m.lr Mnyi ghigiige (1. @n@é)ls@gedzqq)d th@mg@;re lszfu@t@r@medﬂq)mo‘fp @gg 0. 3 60

(m 3H), Jholw. Re rantﬂ)re :s?poﬁfed mt@w%&w@lf& afdd éﬂtract@d%h eoedr thleel'ilmes The organic
J=8.0, 2. 5?;%06 50 2004/ 080980

PCTI EP200 ?6’1% WH1 water anlézt?len brine, gne]d over s%di%m s{ulifate anc? evaporatied In vacuo.
"H-NMR (8, ppm) : 2.35 (s, 3H), 6.68 (s, 1H), 7.75 (s, 1H).

This substituted sulfonyl chioride is reacted with a suitable amine. On reaction e.g. with

methylamine, 2-amine-5-chloro-4,N-dimethylbenzenesuifonamide is formed.
Example 51

SN

‘f’

l-phenvlamino)-pyrimidin-4-ylaminal-

To a solution of 2-[5-Bromo-2-(2-msthoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-viamino]-

N-methyl-benzenesutfonamide (Ex3-19) (1.0g, 1.82mmol) in DMF (10mL), potassium carbonate
( (300mg, 2.17mmol) and iodomethane (118, 1.86mmol) are added. The resulting suspension is

’ stirred at 50°C for 1h. To the reaction mixture, water is added and exiracted with ethyl acetats

three times. The organic layer is washed with water, dried over sodium sulfate, and

concentrated in vacuo. The residue Is purified by aluminum oxide column chromatography

{AcOE) to afford the title compound (728mg, 71% yield).

NMR {(400MHz, CDCl;, 8): 2.74 ({s, 8H), 3.05-3.18 (m, 4H), 3.84-3.93 (m, 4H), 3.88 (s, 3H},

8.43 (dd, 1H}, 6.53 {d, 1H), 7.24 {m, 1H), 7.31 {s, 1H), 7.56 {m, 1H), 7.87 (dd, 1H), 8.05 (d, 1H),

8.21 {s, 1H), 8.49 (d, 1H), 8.4 (d, 1H), 9.27 (s, 1H). Rf; 0.23 (AcOEt:Hexane=1:1),

Exampie 52
Preparation of 2-[5-Bromo-2-(2-methoxv-4-morpholin-4-yl-phenylamino)-pyrimidin-4-viamino}-5-

flucro-N-methyl-benzenesulfonamide




-141 46-14 NHXx H NWVR (400MHz, DMBO-d6, 5, ppm) : 1.87-1.79(m | H, 0-~1
2.22 (ddd, IH), 2.48 (s, 3H), 3.05 (dd, IH), 3.28-3.21 (m IH), 3.40-3.32
(m 2H), 3.45 (dd, 1H), 3.84 (s, 3H), 6.06 (dd, IH, [/ 6.15

(d, 1H) ), 6 vaBfad4/a8dp8N 46- 15 H NVR (400MHz, CDCl 3, 5, ppmECTZERS04/0026163 (m
4H), 2.68 - 2.75 (m IH), 2.82 - 2.93 (m 2H), 3.14 - 3.19 (m 1 H, 3.29 -
3.40 (m 2H), 3.50 - 3.60 (bs, 2H), 3.69 - 3.78 (m 2H), 3.84 (s, 3H), 3.85
- 391 (m | H, 6.40 (dd, 1 H J =8.0452.5 Hz ), 6.50 CN

(d, 1H,J2.5Hz.), 6. 64(d, 1H, J=8. DHz) 46-16 NHx 'H NVR (400MHz, DMSO-d6, 5, ppm
: 1.95-1.85(m | H), 2.22-2.14 (m 1H), 2 31 (s, 3H), 2.89-2.79 (m IH),
3.10 (t, 1H), 3.39-3.25 (m 3H), 3.48.( IH), 3.85 (s, 3H), 6.05 (dd,

1H), 6.14 (d,-1H); 6.67 (d, 1H) N N~ 46 7‘“H—NI\/R(4OOM—IZ CDCl 3, 5, ppm :
1.68-1.81 (m 2H), 1.97- 209(m 2H) .87 (m 2H), 3.31-3.41 (m 2H)
3.77-3.88 (m 1H), 384(s 3H) 6740 m 1H), 6.65 (bs, 1H), 6.64
(d, 1H). OH 46-18 NH, H-NI\/R(400.« CDCI 2 >N ppn): 2.55-2.61 (m 4H),
2.80(t, 2H), 3.72-3.77(m 4H), 3°81 .05(t, 2H), 6.24 (dd, 1H,
J=8.56, 2.52Hz), 6.34 (d, 1H, J=2.52H2 B , 1H q J=8.56Hz). Rf = 0.31
(et hanol : dichloronethane =1:9). () [Nj

Preparation of 7-Fluoro-1.1-dioXo-1 ,4—dthvdro-2H-1 2 5-benzol1.2 4lthiadiazin-3-one

To a solution of chiorosuifonylisocyanate (1.2mL, 13.5mmol) in nitroethane (10mL), 4-
fiuoroaniline (1 .0g, 8.97mmol) is added dropwise at 0°C and the reaction mixture is stlrred for ( {
30min. To the solution, aluminum chioride (1.3, 9.87mmol) is added at 0°C and the mixture is o

extracted w1th ethyl acetate twice. The orgamc iayer is washed with brine, dried over sodium

sulfate, and concentrated under reduced pressure. The resulfing solids are collected by a
filtration and wahed with ether to give slightly gray solids (803.9mg, 41%). = I
NMR (400MHz, DMSO~dB 6) 7.22-7.28 (m, ‘1H),745-? 57 (m H), 7 .60 (m, 1H), 11.15-11.39_
(m, 1H). Rf: 0.43 (MeOH:ACOE!=1:5). |
Preparation of {-Fluoro-z-methvi 1.1-dioxo-1.4-di hydro-zH =14 ~benzol1,2,4|thxadzazm-3-on

To a solution of 7-Fluoro-1,1-dioxo-1,4-dihydro-2H-1-4 -benzo[1,2,4]th1ad1az!n-3-one {6.19g,
24.0mmol} in DMF (50mL), sodium hydride (1.04g, 26.0mmol) and iodemethane (1.5mL,
24.0mmuol) are added successively and the mixture is stirred for 1 hour at 70°C. After cooling to

room temperature, the mixture is poured into water and the precipitate is collected by a filtration ! -
and washed with water and hexane, successively, to give slightly gray solids (5.38g, 94%). \
NMR (400MHz, DMSO-d8, 8): 3.32 (s, 3H), 7.44 (dd, 1H), 7.75 (ddd, 1H), 7.94 (dd, 1H).

Rf (MeOH:ACOEL = 1:5): 0.21. Rf: 0.39 (Hexane:AcOEt=1:1), |
Preparation of 2-Amino-5-fluoro-N-methyl-benzenesulfonamide

6.79g of 7-Fiuoro-2-methyl-1,1-dioxo-1,4-dihydro-2H-1 2 ®-benzo[1,2 4]thiadiazin-3-one
(29.5mmol} is dissolved in 20% aq. sodium hydroxide and the reéuiting solution is stirred at
100°C for 13.5 hours. The mixture is cooled to room temperature and poured into water, 78mL

of 5M HCl aq. is added and the precipitate is collected by a filtration and washed with water fo
afford slightly purple solids (3.96g, 65%). ‘

NMR (400MHz, CDCl,, 8): 2.60 (d, 3H), 4.55-4.82 (m, 3H), 6.74 (dd, 1H), 7.05-7.12 (m 1H),

7.45 (dd, 1H). Rf: 0.41 (Hexane:AcOEt=1:1).
2-{5-Bromo-2-chicro-pyrimidin-4-viamino)-5-fluoro-N-methvi-benzenesulfonamide




WO 2004/ 080980 PCTI EP2004/ 002616 -142 46-19 NH H NWVR (400 MHz, CDCl13), 6
(ppm): 2.55-2.61(m 4H), 2.78(t, 0~1 2H), 3.72-3.77(m 4H) 3 82(s, 3H),
4.05(t, 2H), 6.35 (dd, 1H, J=8.56, 2.52Hz), 6.47 (d, 1H, EH%%G 6. 63
(d, I H )9 BeHe8098IRF = 0. 61 (nethanol : dichl oromathané’cznq2 324 150 46- 20
NHZ H NVR (DVSO), 6 (ppm: 3.84 (s, 3H), 6.95-7.00 (m 1H), O 7.08-7.12
(m 2H). F 46-21 NHz H NWVR (400MHz, CDCI3): 1.47-1.34(m2H),1.75-1.63 (m t
o~ 1H), 1.86-1.79(m2H), 2.64-2.58 (m 2kB5.3.28(d, 2H),3.61 (d, 3H), 3.87(s,
3H), 3.36(s, IH, 3.45 (m 2H), 3.84(s,3H), 6 .43(dd, 1H), 6.53(d, 1H)
6.64(d, 1H) 46- 22 NH "H- NVR (400MHz, CDQI3): 1.13(t, 3H),2.49(dd, 2H).

6 65 ?ﬁ) Boggttn %ﬂ?@ﬁ@ L L e e S
1.99-1. 89 (e sapemamedestringy imexamplp B2. 67- 2..50(m 6H), 3.56- 3. 48(m
ég?j, 3. 79- 3\ BootHl, cBeB4:2.8H b 38, 436 G, 1:hH 86848801 )L ks (&1, Gt BaolsH) ©

'1H), 8.42 (dd, 1H), 9.26 (s, 1H). Rf 0.59 (Hexane:AcOEL = 1:1).

2-[5-Bromo-2-(2-methoxy-4-morpholin-4-yl-phenylamino)- pvnmidin-ﬁl—vlammo]— ~fluorg-N-
methyi-benzenesulfonamide

The introduction of substituted aniline is performed according to the manner described in

Example A.
(' NMR (400MH2 CDCIa, 5) 265 (d 3H)J 309-3 16 (m 4H) 3. .87 (s,.3H), 4.50 (q, 1H), 6.41 (dd T
1H), 6.52 (d 1H) 725-7 33 (m 2H)L769 (dd 1H) 795 (d 1H) 8.20 (s, 1H),. 837(dd, 1H), . ... ..

8.70 (s, 1H). Rf 0.30 (HexaneAcOEt-'t ) N s e

T L T T o Lo D

Example 53: FAK Asu - . e
All steps are performde”ci)m a 96—wei| black mncrotller p!ate F’urlﬁed recombmant hexahlstldlne-
tagged human FAK ktnase domam is dlluted w1th dniutlon buffer (50 mM HEPES, pH 7.5,0.01%
BSA, 0.05% Tween—20 in water) toa concentration of 94 nglmL (2.5 nM) The reaction mixture
is prepared by mixing 10 pL. 5x kmase buffer (250 mM HEPES, pH 7.5, 50 uM NagVO,, 5mM .
DTT, 10 mM MgCl, 50 mM MnCl, 0.05% BSA, 0.25% Tween-20 in water), 20 L water, 5 wlof
4 uM biotinylated peptide substrate (Btot—\’aa'i’) in aqueous solutson 5 pL of teat compound in
DMSQ, and 5 uL of recombinant enzyme solution and incubated for 30 min at room o
temperature. The enzyme reaction is started by addition of 5 pL of 5 pM ATP in water and the
Q mixture is incubated for 3 hours at 37°C. The reaction is terminated by addition of 200 pL of

' detection mixiure (1 nM Eu-PT66, 2.5 ug/mL SA-(SL)APC, 6.25 mM EDTA in dilution buffer),
and the FRET signal from europium to aliophycocyanin is measured by ARVOsx+L (Perkin
Eimer) after 30 min of incubation at room temperature. The ratio of flucrescence intensity of 665
nm to 615 nm is used as a FRET signal for data analysis in order to cancel the colour
quenching effect by a test compound. The results are shown as percent inhibition of enzyme
activity. DMSO and 0.5 M EDTA are used as a control of 0% and 100% inhibition, respectively.
IG5 values are determined by non-linear curve fit analysis using the OriginPro 8.1 program

(OriginLah).




WD 2004/ 080980 PCT/ EP2004/ 002616 - 143 46-24 NNx H NVR (400MHz, CDCI3): 1.08
(s, 3H),1.10 (s, 3H), 2.69(t, 4H),2.72-2.68 (m 1 H), 3.08 (t, 4H),
3.83(s, 3H), 6.42(dd, 1 H), 6.53(d, 1H)6.64(d, 1H CND 46-25 Nt 4 H NMWR
(400MHz, Gihidk/osobs®6-1.84 (m 2H), 2.07-1.99 (m 2H), RI3RRR0LEERA16 1H)
2.70-2.60(m 2H), 3.54-3.47(m 2H), 3.84(s, 3H), 5.35-5.24(m | H), |
5.50-5.45 (m 1H), 6.42(dd, 1H), 6.52(d, 1H) 6.64(d, 1H ~ N H N O 46-26 N
H NVR (400MHz, CDCI3): 2.18-2.03 (m 2H). 3.28-3.19 (m - o~ 2H),
3.39-3.31(m 1 H), 3.36(s, 3H), 3,49-3.427°(m 1 H), 3.85 (s,3H), 6.07(dd,
1H), 6.16(d, 1H), 6. 66(d IN) NHZ ' H-NNR (400|sz CDCI 3) 48(s 9H)
1.88-1.71 -27 o7-_1.97-1. 84-2. 64(m
2H), 3.557 33@%?7 pepfice @'@@(%E'@@YA%'DBWW%"'UFBP&H) l%d%mpad t01'1%\"3 tbe §27Bs,
%"%3( Sd64(a€hmo]dchd NqubRs 24 thedBaidNiroft SR BWH) WSUQSQP@( é%BEDnBAgé’%%I(oaniﬁr

S S ,
6.47(d 14%5@?6@&%Pr%ﬁﬁedﬁyé%rﬁd'@%?%’@ogso PCT/ EP2004/ 002616

Purified recombinant hexahistidine-tagged human FAK kinase domain is obiained in the

following way: Full-length human FAK ¢DNA is isolated by PCR ampilification from human

placenta Marathon-Ready™ cDNA (Clontech, No. 7411-1) with the 5' PCR primer
(ATGGCAGCTGCTTACCTTGAC) and the 3' PCR primer (TCAGTGTGGTCTCGTCTGCCC)

and subcloned into a pGEM-T vector (Promega, No. A3600). After digestion with Acclil, the )
purified DNA fragment is treated with Kienow fragment. The cDNA fragment is digested with ( \“-‘71
BamH! and cloned into pFastBacHTb plasmid (Invitrogen Japan K.K., Tokyo) previously cut with
BamH! and Stu . The resultant piasmid, hFAK KD (M384-G?06)IpFaétBacHTb, is sequenced fo
confirm its structure. The resulting DNA encodes a 364 amino acid protein containing a

hexahistidine tag, a spacer region and a rTEV protease ciea\;age site at the N-terminal and the
kinase domain of FAK (Met384-Gly7086) from position 29 to 351.

Donor plasmid is transposed into the baculovirus genome, using MaxEfficacy DH10Bac E.coli

celis. Bacmid DNA is prepared by a simple alkaline lysis protocol described in the Bac-to-Bac®
Baculovirus Expression system (Invitrogen). Si0 insect cells are transfected based on the

protacol provided by the vendor (CellFECTIN®, Invifrogen). The expression of FAK in each

lysate Is analysed by SDS-PAGE and Western blofiing with anti-human FAIK monoclonal

antibody (clone #77 from Transduclion Laboratories). ~,

The virus clone that shows the highest expression is further amplified by infection to S8 cells.
Expression in ExpresSF+@® cells (Protein Sciences Corp., Meriden, Connecticut, USA) gives
high level of protein with litle degradation. Cell lysates are loaded onte a column of HiTrap™
Cheiating Sepharose HP (Amersham Biosciences) charged with nickel sulfate and equilibrated
with 50 mM HEPES pH 7.5, 0.5 M NaCl and 10 mM imidazole. Captured protein is eluted with
increasing amounts of imidazole in HERES buffer / NaCl, and further purified by dialysis in 50
mM HEPES pH 7.5, 10% glycerol and 1 mM DTT.

Example 54. Cell-free ZAP-70 Kinase assay
The ZAP-70 kinase assay is based on time-resolved flucrescence resonance energy fransfer
(FRET). 80 niM ZAP-70 are incubated with 80 nM Lck {lymphoid T-cell protein tyrosine kinase)




- 144 46-29 NHZ 'H-NNR(4OOM—|Z, CDCI3): 1.78-1.38 (m 2H), 1.96-1.89 (m ol ~
2H), 2.30(s, 3H),2. 39 2.31(m 1H), 2.55-2.42(m 4H),2.71- 2.56(m 6H)
3.35-3.49 (m2H), 3.83 (s, 3H), 6.41(dd, 1 H, 6.52(d, 1 . 1 H N
C, ~ 46-30 ZW/RWRS‘MOOW CDCl 3)i 3.80(s, 3H), 3.82(s, EPZ%“ Zilé o)
o~, 3H), 6,40(s, 1H, 6.54(s, 1H = i 46-31 NH4 H NMR (400MHz, CDC13):
3.20(t, 2H), 4.67(t, 2H), 6.55(dd, 600 1H), 6.70-6.65(m 1H), 6.68 (d, 1H).
Rf 040 (AcOEt) 46-32 NH2 1H NVR (400MHz,182BCI 3): 2.98 (t, -4H), 3.62 (bs,
2H), 3.79 (s, - 3H), 3.81 (s, 3H; 3.87(t, 4H) 636(s 1H), 6.53(s, 1H o
(0) 46-33 NH. H NVR (400MHz, CDCI3): 2.37 (s, 2.61 (t, 4H), 3.27 (t,

D004 baosal LER D AR %asé%ﬁﬂ%rqz(ﬂﬁgﬁ‘i i 757%‘”?‘?@%%%@”‘”{\0
1.05(t, 3HMNCk, @B1 Pl 0049 % Tvegs2E) for bhoug igj room iggperatura i o siiicormized 4H) |
3. 94(t, 2Hpelyftofldriddubel Thin, ke sidofve Lok Mhibitr 574 @ -tert Bty (N3 -chioro-phenyt)-1H-
| pyrazolo[3,4-d]pyrimidin-4-ylamine; Alexis Biochemicals) is added (final concentration 1.2 pM)
and incubated for further 10 min. 10 uL of this solution is mixed with the 10 pL biotinylated
peplide LAT-11 (1 uM) as substrate and 20 pl of serial dilutions of Inhibitors and incubated for 4
hours at room temperature, The kinase reaction is terminated with 10 pL of a 10 mM EDTA
solution in detection buffer (20 mM Tris, pH 7.5, 0.01 % BSA, 0.05 % Tween-20). 50 pL
europium-labelled anti-phosphotyrosine antibody (Eu-PT&6; final congentration 0.125 nM); and
( 90 pl streptawdln—aliophycocyamne (SA—APC final concentration 40 nM) In detectlon buffer are o
' added. After 1 holr incubation at room temperature fiuarescence s measured on the Victor2:
Multitabel Counter (Wa!lac) at 665 Am. Background values (low control) are obtained in the
absence of test samples and ATP and are subtracted from all values. Signals obtained in the
absence of test samples are taken as 100% (high control). The inhibition obtained in the
presence of test compounds is calculateci as percent inhibition of the hlgh control. The ~
concentration of fest compounds resultmg if 50% inhibition (]ng) is deferfninad from theé dose-"
response curves, In this assay, the agents ‘'of the invention have 1Cs; values in the range of 10
nM to 2 pM, preferably from 40 nM to 100 nM. A

Recombinant ZAP-70 kinase is obtained as follows: A nucleic acid encoding full-length human
ZAP-T0 (GenBank #.05148) is amplified from a Jurkat cDNA library by RT-PCR and cloned inio
-~ the pBlusscript KS vector (Stratagene, California, USA). The authenticity of the ZAP-70 cDNA

i insert is validated by complete sequence analysis. This donor plasmid is then used to construct
a recombinant baculovirus transfer vector based on the plasmid pVL1392 (Pharmingen,
California, USA) featuring in addition an N-terminal hexahistidine tag. Following co-transfection
with AcNPV viral DNA, 10 independent viral isolates are derived via plaque-purification,
amplified on small scale and subsequently analyzed for recombinant ZAP-70 expression by
Western Blot using a commercially available anti-ZAP-70 antibody (Clone 2F3.1, Upstate
Biotechnology, Lake Placid, NY, USA). Upon further amplification of one positive recombinant
plaque, fitrated virus stocks are prepared and used for infection of Sf9 cells grown in serum-free
SF900 Il medium (Life Technologies, Basel, Switzerland) under defined, optimized conditions.
ZAP-70 protein is isolated from the lysate of infected Sf9 cells by affinity chromatography on a
Ni-NTAcolumn (Qiagen, Basel, Switzerland).



46-35 NHz 1H NVR (400MHz, CDCI3): 1.28(s, 3H), 1.30 (s, 3H), 2.04 (s, ol~
C2H), 2.17(s, 3H) 2.84-2.72 (m 2H), 3.20 (d, 2H), 3.86 (s, 3H), 6.41(d, 1
H, 6.46(dd, 1 H), 6.66(d, 1 H, C/ " NN Ac 46-36 NH, 1H NVR (400MHz,
CDCl 3) : 1w§@4,9@bgo 2.39(dd, 2H), 3.07 ol ~ 2.98(m 4H) PCE/EPL014/002616,
3.78(t, 3.88(s, 3H), 6.41 (dd, 1H), 6.51(d, 1H) 6.65(d, IHY 0 46-37
MHz 1H NMR (400MHz, CDCI3): 1.15(s, 3H), 1.16(s, 3H), 2.83(sept, o~ 1H),
3.07-2.98(m 4H), 3.73-3.64(m 2H), . 3. 8§9%_76(m 2H), 3.84(s, 3H), 6.41(dd,
1H), 6.51(d, 1H), 6.65(d, 1H) CND~ 2004/ 080980 PCT/ EP2004/ 002616
-146 46-38 NH2 H NWVR (400MHz, CDCI3): 2.84(d, 3H), 3. 02(t, 4H), 3.51 (t, of
4H), 3.84(s, 3H), 4.48-4.38(m_1H), 641ﬂdd 1H), 6.51(d, 1H), 6.65(d, 1H)
N)  NH 46- Repombinpat His-kagsedi BARAE i<GI) availablefon Pauve(rai.LQkMadt@nzwzsconamm 2H) ,
2.69-2.58(1ga 2H 2.84 (d, 3H), 3.54-3.45(m 2H 3.84(s, 3H), 5.55-5.45(m
1H), 6. 42(ddA 6.52(d, 1H), 6.64(d, 1H C

LAT-11 (linker for activation of T cell): The biotinylated peptide LAT-11 (Biotin-
EEGAPDYENLQELN) used as a substrate in the ZAP-70 kinase assay is prepared in analogy to
known methods of peptide synthesis. The N-o Fmoc group of Fmoc-Asn(Tri)-oxymethyi-4-
phenoxymethyl-co{polystyrene-1%-divinyl-benzene}, content of Asn approx. 0.5 mmol/g, is
cleaved using piperidine, 20% in DMF. Four equivalenis per amino-group of Fmoc-amino acid
protecied in their side chains [Asp{OtBu), Glu{(OtBu), Asn(Trt), Gin{Trt) and Tyr(tBu)] are
coupled using DIPCDI and HOBt in DMF. After completé assembly of the peptide chain the IR
terminal Fmoe-protecting ‘Group i reféved with piperidine in DMF as before. (+)—b|otiny!— e
aminchexanoic acid i then coupied fo the terminal aming group usmg DIPCDI and HOBt in
DMF using four équivalents of the réagents for four days af RT. The peptide is cleaved from the

resin supporf and‘all side-chain protecting grolips are simultaréously removed by using a

reagent conslsiing of 5% dodecylmethylsulf de ahd 5% wate i TFA for two hours at RT. Resin
particles are filtered off, washed with TFA and the product is precipitated from the combined
filtrates by the additior of 10 1620 volumes of diethyl ether, washed with ether and dried; The ™ == =~
product is purified by chromatography on a C-18 wide-pore silica column using a gradient of
acetonitrile in 2% aqlUsous phosphoric adid. Fractions containing the pure compound are ™
coliected, filtered throlgh an anion-exchange resin (Biorad, AG4-X4 acetate form)and o
tyophilized to give the fitle compound. MS: 1958.0 (M-H)™

Example §5: Phosphonvlation levels of FAK
Phosphorylation levels of FAK at Tyr387 is quanfified by the sandwich ELISA. Mouse mammary

carcinoma 4T1 cells (1 x 10°) are plated in wells of 96-well culture plates and incubated with or
without various concenirations of inhibitors for 1 h in Dulbecco’s modified eagle medium
containing 0.5% BSA. The medium is removed and cells are lysed in 200 plL 50 mM Tris-HCI,
pH 7.4, containing 1% NP-40, 0.25% sodium deoxycholate, 150 mM NaCl, 1 mM EDTA, 1 mM
PMSF, 1 mM NasVO,, 1 mM NaF, 1 pg/mi aprotinin, 1 pg/ml. leupeptin and 1 pg/mL pepstatin.
Alfter centrifugation, the supernatants are subjected o a sandwich ELISA to quantify the
phosphorylated FAK and total FAK. Cell lysates are apphed to 96-well flat-boftom ELISA plates
which have been pre-coated with 100 ulAwell of 4 ngmL mouse monoclonal anti-FAK antibody
(clone 77, Becton Dickinson Transduction Laboratories) in 50 mM Tris-HCI, pH 8.5, containing
150 miM NaCl for 18 h at 4°C and blocked with 300 uL of BlockAce (Dainippon Pharmaceuticals



NH 46-40 NHa 1H NMR (400MHz, CDC13): 1.53 (s, 6H), 2.11(s, 3H), 3.05(s, of
oH), 3.28(t, 2H), 3.64(t, 2H), 3.86 (s, 3H), 6.26 (dd, 1 H), 6.33(d, 1H),
6.67(d, 1H) 46-41 NHz H NVR (400MHz, CDCl3): 2.55-2.41 ap), 2,63 (1,
oH), of WOIm0#0809%)  3.77-3.68(m 4H), 3.83(s, 3H), 6. PEAEP2004/003616¢ o5
(d, 1H), 6.62(d, 1H) H WD 2004/ 080980 PCT/ EP2004/ 002616 - 147 46-42 NHa

H NMVR (400MHz, CDCI3): 2.05-2.00 (m 2H), 2.39(t, 2H), 3.57(t, 2H), 3.64
(t, 2H), 3.83(s, 3H), 4.04(t, 2H), 6.32¢ddd, 1H), 6.44(d, 1H). 6.63(d, 1H)
0 N O 46-43 NH2 H NVR (400MHz, CDO(3): 2. 13 (s 3H), 3.53.3.46 (m 2H).
3.65-3.55(m 4H),- 3.71-3.66(m 2H), 3.88 (s, 6.67(d, 1H), 6.87(dd, 1

D .. 95 iy § 1R %E‘%W%”fg%%%%ﬁg o TR TR
(400MHz, EtDCIpBI)B 3, ofitainiry, 308 M NBCIL9 (185 SBSand 0.08%B(NP-40)Atbhe) FAK siddtsciediih
7 01 6. 040l GO SR heuets B ascyptuB BpEd nch GRS 10
phosphoryiated FAK is detected with 100 pL of 0.25 pg/ul. anti-phosphorylated FAK (Y397}
antihody (Affinity BioReagents, #OPA1-03071) in BlockAce diluted at 1:10 with HzO. After 1 h
incubation at room temperature, plates are washed with TBSN and 100 plL of biotinylated anti-
rabbit IgG (#65-6140, Zymed Laboratolies Inc.) diluted at 1:2000 with BlockAce diluted at 1:10
with HzO is incubated at room tempsrature for 1 h. After washing with TBSN, ABTS solution
substrate kit (#00-2011, Zymed Lobolatories Inc.) is used for color development. Absorbance at
( ' 405 nm Is measured after 20.min incubation at room temparature. The concentration of ...~ -
compound causing 50% reduction of phosphorylation level of FAK is determined: i

Example 586: Anchorgge—md Jendent tumor ca!| growth assay- e
Mouse mammary carcinoma 471 cells (5 x 10°%) are plated in 96-well Ultra low Attachment- . -
plates (#3474, Corning inc.} in 100 uL of Dulbecco's modified eagle mediurn containing 10%
FBS. Cells are cultured for 2 h and inhibitors are added at various.concentrations in a final
concentration of 0.1% DMSO. Afier 48 h, cell growth is assayed with the cell counting kit-8
(Wako Pure Chemical), which uses a water soluble tetrazolium salt WST8. Twenty pL of the
reagent is added into each well and cells are further cultured for 2 h. The optical density is
measured at 450 nm. The concentration of compound causing 50 % inhibition of growth is.

datermined.

Example 57: In vitro T cell migration assay:
inhibitory activities of FAK inhibitors on the mobiity of immune cells are secured by the following

in vitro study. That is, Jurkat T human leukemic cell line are placed at 1 x 10° cells in the upper
chamber of Fluoreblok with 8 um pores (Beckion Dickinson, UK), and are allowed to migrate by
four hours cultivation at 37°C, in 95% air-5% COz2 depending on a concentration gradient of
fetal bovine serum (10% FBS). Cell mobility is appraised through the number of cells migrated
into lower chamber by labeling with calcein-AM (Molecular Probes, Netherlands) at 8 pg/mi in
HBSS for 1 h. For evaluation of FAK inhibitors, both the upper and lower chambers are added
with various concentrations of FAK inhibitors (0.03 — 1 pM). IC50 values are caiculated by the
decrement of thase fluorescent intensity compared fo that in vehicle-treated group measured
with Ascent (Ex: 485 nm, Em: 538 nm).

f/\




-148 46-47 NH, H NMR (400MHz, CDCI3): 3.35-3.28 (m 2H), 3.53-3.46(m ol ~
2H), , 3.76 (s, 2H), 3.B4(s, 3H), 5.92-5.83 (m 1H), 6.40(dd, 1H), 6.48(d,

1H), 6.67 (d,IH N / H O 46-48 NH 1 NVR (400MHz, CDCI3): 2.09-2.00 (m
2"% 2. 25w%21a¢'§4ldsﬁ§so 2H), 3.29-3.20 (m 2H), 3.51-3.40( mpcthdp200d/08218, 3H),

4.62- 4.55(m 1H), 6.08(d, 1H), 6.18(d, 1H), 6.67(d, 1H) OH 46-49 NH:

H NVR (400MHz, CDCI3): 1.52-1.40 (m 2H), 1.90-1.84 (m o~ 2H), 2.68-2.59

(m 2H), 3.51-3.45(m 2H), 3.84(s, 3H),4g06.44(dd, 1 H), 6.54(d 1 H) 6.64(d,

1 H OH 46-50 ' H-NVR (400MHz, CDCI3) : 9974 (s, 3H), 2.66 (s, 6H), 6.44 (d,

1 H), 6.54 (d, 1 H), 6.98 (t, 1 H). NH2N 46-51 NH, H—NNR(4OOM—|Z CDCl 3)
63 m . 2 dd, 824(d,
8(775%@—%%4'%3‘2‘%“’“}0@3% 5@@"1\%@“??4\1% ‘%‘ Fso Qé usiag %z'%% 3I(—I)

3. (s, Cdtlular TaplikelELISA? tes. H), 6.83 (d, 1 H), 7. 00 6 89 (m 3H), 7.45 (d,

81
1'H. 00 2004/ Qe0080 BClERagpel 002610 - 145

For the assay NIH-3T3 mouse fibroblasts transfected with human IGF-IR cDNA (complete
human 1GF-IR ¢cDNA: GenBank Acc. No. NM_000875), prepared as described in Kato et al,, J.
Biol. Chem. 268, 2655-61, 1993, are used. The cells which overexpress human {GF-IR are
cultured in Dulbecco’s minimal essential (DMEM) medium, containing 10 % Fetal Calf Serum
(FCS). For the assay 5,000 celis/well are plated on day 1 on 96-weli plates (Costar #3595) in
normal growth medium and incubated for 2 days at 37°C in a standard CO, cell incubator. The

density of the:cells does.not exceed 70-80-% at day:3. On day 3 the medium.is discarded and .. ‘7{ B \;l
the cells are incubated for 24 h in minimal medium (DMEM,; containing 0.5 % FCS).. Compounds - -

of formula | [starting: from. 10 mM dimethy! sulfoxide (DMSO) stock solutions] are added to

produce final concentrations of 0.01,.0.03, 0.1, 0.3,.1,.3 and 10 pM to determine the 1C5; value. . - .. |
The cells are incubated for 90 min in.the presence of a compound of formula I, Thereafter the ... -

cells are stimulated with 50 pl IGF-I (final concentration of 1GF- in the well = 10.ng/mi; IGF-Lis . —

obtalned from-Sigma;- -Product-Code: 1.3769) and incubated for-10-min at 37°C,..: P e e L

The medium.is discarded and the cells are washed twice with-PBS/0O. (—Phesphate-Buffered

Saline without CaCl,) and lysad for 15 min on ice with 50 pliwell RIPA-buffer [50. mM TriseHCI, .. ...

pH=7.2, 120 mM NaCl, 1 mM EDTA; 6 mM EGTA, 1% NP-40, 20 mM NaF,. {1 mM benzamidine,~ -+
15 mM sodium pyrophosphatg, 1 mM Phenyl methyl sulphonyt fluoride (PMSF) and 0.5 mM
MNasVQ4] and shaken for 10 min using a 98-well plate shaker (=cellular exiracts). '

Packard HTRF-96 black plates are coated with 50 ul iIGF-IR monoclonal Antibody {mAB) (Santa
Cruz; Cat. No.: SC-462) in a conceniration of 5 pg/mi at 4°C overnight. The plates are washed
twice with 0.05% (v/v) Tween-20 in Phosphaie-Buffered Saline (PBS) and once with hanopure
H,Q. Blocking is done for 2 h at room temperature (RT) with 3% Bovine Serum Albumin (BSA)
in TBS-T buffer (20 mM Tris*HCI, pH=7.6, 137 mM NaCl, 0.05 % Tween-20). After blocking, the
plates are washed once with nanopure H,O.

Celiular extracts (40 pi/well) are pipetted onto the precoated Packard plates, together with 40 pd
of the anti-phosphotyrosine mouse mAB PY-20 conjugated with Alkaline Phosphatase (AP)
(1:1060 diluted in RiPA buffer, the antlbody is obtained from Transduction Labs; Cat. No.:
P11120).




46-53 NHL' H- NMR (400MHz, CDCI3) :1.40 (t, 3H), 3.03 (t, 4H), 3.84 (t, O0---°

4H), 4.00 (g, 2H), 6.27 (dd, 1H), 6.38 (d, 1H), 6.71 (dd, 1H), O 46-54 NH:
0i ~ H NVR %‘gow, CDCI3) :1.26 (t, 3H), 3.02 (t, 4H), 3.85@4}, 4;2, 4.05
(g, 2H), 6VHZYHSPEY 6. .49 (d, 1H), 6.66 (d, 1H), CN | RETEF2084/0020IG\VR

(400MHz, CDCI3) :3.44 (s, 3H), 3.73 (s, 3H), 3.74- 46-55 0"~ 3.68 (m 2H),
3.95-3.85 (m 2H), 4.10-4.05 (m 2H), 6.21 (dd, 1 H),. 6.32(d, 1 H, 6.75

(d, 1 H. O 46-56 N2 0 ' H NMR (400MHz- 188BCI 3) :2.35-2.26 (m 1H), 3.74 (s,

3H), 0--' 3.93-3.86 (m 2H), 4.09-4.07 (m 2H), 6.25 (dd, 1H), 6.34(d, 1
M), 6.76 (d, 1 H. 0 46-57 NHz ' H NVR (400MHz, CDCI3) :1.40 (t, 3H), 3.71
(s, 3H), 4A86 ihdubatirthe efrad(ztd thelddoondanBahtibety f&ﬂ'ﬂha&@ tislextrhbbs. aré 6- 58 NH

H NVR (400 | 3 2(d S, 4. 37
(sept, 1H) MS%E‘ %‘aﬁiﬁm "% %@“6‘(%9 “1‘131)03‘{5 6 (VE’FD{HEE"' 'T%Byi‘)"d\ﬂﬂ"%@b}%/ 080980
PCT/ EP2004 hébp6ikGrater] 50 46- 59 NH2 H- NMR (400MHz, CDCI3) :1.04 (t, 3H), 1.80
'( ddd 62 ;:% ?@ I7wei!4P s@%@e ?(EBF’ f%rsc?oégfneﬁrognn%ro IH)C:at3 90M§tt OOI%‘_Dai'e t?nen adcgedd

and the plates are incubated for 45 min at RT in the dark, followed by measuring AP activity in a

Packard Top Count Microplate Scintiltation Counter. The ICg, values for the compounds of

formuta | are caiculated via linear regression analysis using the GraphPad Instat program

(GraphPad Software, USA). ICs values in the range of 5 nM to 1 pM, especially in the range of

5 ni to 300 nM are found.

( Example 58 /n vivo actlwty in- the nude mouse xenograft model e T e e

female or male BALB/c nude mice (5-8 weeks oid, Charles River Japan, In¢., Yokohama,

Japan) are kept under sterile conditions with water__a_nc_t_f_e_egl_ ad libitum. . Tumours are induced

by subcutaneous injection of tumour cells (human epithelial cell ine MIA PaCa-2; European . .
Collection of Cell Cultures (EGACC), Salisbury, Wiktshire, UK, Catslogue Number 85062806;,
cell line from-a 85 year old Caucasian male; undiiferentiaied human _pancreétic carcinoma cell

line) into left or right flank of mice under Forene® anaesthesia {Abbott Japan Co., Lid., Tokyo,
Japan). Treatment with the test compound is started when the mean tumor vdlumes reached
approximately 100 mm®, Tumour growth is measured two times per week and 1 day after the

last treatment by determining the length of two perpendicular axis. The tumour volumes are
calculated in accordance with published methods (see Evans ef al., Brit. J. Cancer 45, 466-8,
1982). The anii-tumour efficacy is determined as the mean increase in tumour volums of the
treated animals divided by the mean Increase in tumour volume of the untreated animals

(conirols) and, after multiplication by 100, is expressed as delta T/C [%]. Tumour regression is
reported as the mean changes of tumor volume of the treated animals divided by the mean

tumor volume at start of treatment and, after muliiplication by 100, is expressed as regression -

[%)]. The test compound is orally administered daily with or without drug holidays.

20

As an alternative fo cell line MIA PaCa-2, another cell line may also be used in the same
manner, for example:

- the 471 breast carcinoma cell line {ATCC Number CRL-2539; see also Cancer. 83(12 Supple),
2979-2988, 2000} with female BALB/c mice (injgction into mammary f_at pad).




46-60 NH2 / H NVR (400MHz, CDCI3) :2.94 (s, 6H), 3.89 (s, 3H), 6.16 (dd,
1H), 6.25 (d, 1H), 6.72 (d, 1H). 46-61 NH2 H NVR (400MHz, CDCl 3) :3.91(s,
3H), 6.87 (d, 1 H, 7.02 (dd, ,' ' 0_ 1H), 7.05 (d, 1H), 7.44 (dd, 2H),
8.59 (dd,wObpo4/08aes62 NH: H NVR (400MHz, CDG 3) :3.91 (sPCBEP0S08®1Ed, 1H),
6.96- 0- 6.93(m 1H), 7.31(ddd, 1H), 7.83-7.80 (m 1H), 8.51.(dd, 1H),
8.78(dd, 1H). N 46-63 NH2 H NMR (400MHz, CDCI3) :3.91 (s, 3H), 6.87 (dd,
1H), O_ 7.16(ddd, 1H), 7.34(dd, 1H), 7183-(d, 1H), 7.72-7.64 (m 2H),
8.63-8.61 (m 1H). N 46-64 NH2 np 148.6C, 1H NMR (500MHz, CDCI3) 8 (ppm:

1.63(m2H) ~1.99 (m 2H), 2.27 (m 1 H), 2.60 (m 6H), 3.52 (m 2H),
3.71 oA e badis P tHeSe stdbiks 3600%0(11%]' férlﬂxla [Qacé@rdﬁg 0 l%E')nveﬁho?]?Sh()@s 1H. o,)
WO 2004/ 080980 PCT/ EP2004/-002616 Pr epar ati on of

4- (3- ani nfeempwtcwﬁtcs@h&%ﬁlyﬂymgﬁ@stammaﬂvs@@fe@@wsra,onalw@qnéalﬂ!blﬁm 9ia ester
NNA o | ityrdB@RE kihgs@ sol ution of 4-nethyl-3-nitro-benzoic acid (300 ng, 2.76
nmol ) , gutoxycarbonyl- pi perazine (340 nyg, 1.83 nmmol) in DWMF (3.0 nl),
triethylamne (300 u L, 3.59 mmvi), TBTU (800 ng, 2.49 mmol) and HOAt
(270.5 ny,1.99 mol ) are added and stirred at room -tenperature for 24

hour s. Thgmrr?1 1<eté16:era&gtspoured into water and extracted twice with ethyl

Tablets comprising 50 mg of active ingradient, for example one of the compounds of formula |
described in Examples 1 to 131, and having the following composition are prepared in
custornary manner:

Composition:= -=.. =r= -
active ingredient... ... = ==

wheat starch-—- .- .-

lactose e msE e ,

colioidal silicicacid . . ..__ = = 12.5mg -
tale v Ty S 22.5mg

magnesium stearate, . . oopcnen 25 M e L e e e e o
Total: L ... 3625mg . - T
Pregaratlon. The aciwe mgredsent is mixed wnth a portnon of the wheat starch wnth the lactose ,
and the colloidal silicic acid and the mixture is forced through & sieve. A further portion of the

wheat starch is made into a paste, on a water bath, with five fimes the amount of water and the —
powder mixture is kneaded with the paste until a slighfly plastic mass is obiained. { } -

The plasiic mass is pressed through a sieve of about 3 mm mesh size and dried, and the
resulting dry granules are again forced through a sieve. Then the remainder of the wheat
starch, the talc and the magnesium stearate are mixed in and the mixture is compressed fo
form tablets weighing 145 mg and having a breaking notch.

Exampie 61: Soft Capsules

5000 soft gelatin capsules comprising each 50 mg of a_éﬁvering_re_qignt, for example one of the
compounds of formula | described in Examples 1 to 131, are prepared in customary manner.

Composition:




acetate.. The organic layer is washed with water and then brine, dried over
magnesi um sul fate, and evaporated in vacuo. The residue is purified with
silica gel colum chromat ography (n- hexane : ethyl acetate =5 : 1) to

af ford 4- (WwWO00898098 ni trobenzoyl ) - pi per azi ne- | - car boxy |BCI/ERDE/00RE6T - but vy
ester as a colorless solid. "HNWR (6, ppm) : 1.47 (s,9H), 2.64 (s, 3H),
3.88-3.28 (m 81-1), 7.42 (d, 1H), 7.56 (dd, 1H), 8.03 (d, 11-1). Rf
(hexane : ethyl-acetate = 10:1): 0.13. Tfgstitle conpound is obtained by
reduction with hydrogen over 10% pal | adium on charcoal in nethanol
solution. 48 Preparation of 4-(3-am no-4-nethvl phenyl)-norpholine 0 To a
suspensi on % gnggéa?{m 1- net hyb [fgnitrobenzene (225 ng, 1.04 moi),

nor phol i ne 5 , 1.25 ? and cesium carbonate (474.4 ng, 1.46 mol)
in tol uenelayaolVigli um di acet a2 &res(31. 2 ny, 0.139 mml) and

2- (di -t - but yl phosphi no) bi phenyl (125 ng, 0.403 mmol) are added and stirred
at 100C for. 5 hours. After cooling, the mxture is filtered to renove

i nsol ubl e Pﬁ%@tm|Themhrerﬁeritaeween9r§d'%m%@WW@B injepEqohkpi® (Eropyigae alicali t h

et hyl acet pffud, Wf@fosdde, AQV&%H PRest! Brdfde) bsd YrosRed awvétguwaiz@f o Whrlidegzdr i ne,
dried over magne5| um sul fate, and evaporated i n WO 20

PCT/ EP2004PtRPRERG 1 ta 4 57. G-439,8 portips ‘Pfé"slﬁ @ixBire areugn disneased inte SQTt OeEin gel

col um chrg@h@gm@n@gém@mm@nachﬁehyl acetate = 5 : 1) to afford

4- (4-met hyl - 3-ni trophenyl ) -norpholine as a yellow solid. 1HNWR (3, ppn :
2.50 (s, 31-1), 3,19-3.17 (m 41-1), 3.88-3.86 (m 4H) 7.04 (dd, 1H), 7.21
(d, 1 H, 7.47 (d, 1 H. Rf (hexane : ethyl acetate = 5:1):-0.20. The title
compound is obtained by reduction with hydrogen over 10% pal | adi um on
c){;‘pcoal in nethanol solution. 49 -------- Preparation of :

2215- chl or o- 2- ( 2- net-hoxv=4-norpholi n--4= vi=- phenyl ant. nQ) -py+ i m di n-4-vl am noI




benzoi c

AcCOH 120C \ | \

acid Cl

g (3.37 mol ) of
-benzam de

& \N- o0 (~-N HRH/ Hu O nmv iV-NH O HNN O \ HO HCO /
63%\0 To a solution of 1.0

2-(2,5-dichloro-pyrimdin-4-yl am no) - N- et hyl in 15 nL of acetic

aci d ar e vagdadgreg®t hoxv- 4- nor phol i noani | i ne di hydr ochlmrT/Be20¢4d0@615, 6. 73

mmol ) and 6.0 nL of

After the reaction

roomtenperature,

mxture is stirred at 120C for

agueous NaHCGC3

I N et hanolic solution of hydrogen chloride (6.0 mmol).

16 hours and cooled to

col |l ected

reduced pressure to give

by a

sol u 64”1' s added to adjust the acidity
between pH 5 and pH 6. The resulting precipitate is
filtration and dried under
2-[5-chl oro-2- (2- net hoxy- 4-

nor phol i n-4-yl - phenyl - am no) - pyri m di n- 4-yl am noj - benzoi ¢ acid (970 ng, 2.12
mol , 63‘@:01@@”950@ solid. NWR (400MHz, DMSO-d6, S): 3.10-3.20 (m 4H),
3.78 (s, . . -1 b-52de—1H I =—8-56-.2.52 Hz) .6 67
(d, 1H, ddehob 1650 J{ BrBwACSS. U Tl ez dy SONGRR (Ebh | ) =
8.56 Hz) 7.99M(dd, | 1 HuW) = ¢ g‘hn:), quay is| 1
H), 8.28 1, ; —80tm Hi— dnui"«? 560+—Sut | Ullcllll tle et are
prepar eq as 3.6 T OWST W3 3200471080980 PCT{ EP2004/ 002616 - I53Preparatiomn of
2- am no-[4-Chg@r 0- 5] net Taal - benzengesd T ony Chisgg 1 de |10 a sol utjjon of
2- am no-|5- chd.or 0- 44 net had - benzenassd Tonj ¢ acsd (3.]0 g, T.35 imol) 1n
di chl orgetha®e8 (10| nil) 9% added 4 ury] chlogride (4.4 nl, 3!83 mml) ahd
stirred|at._68@ Affer 32 0.53 2

3.05 21 0.17 2 >10

3.06 13 0.11 2 .

3.07 18 0.45 2 (1

3.08 74 0.3 6 .

308 e 48 0.5 0.7

3.10 52 0.95 ~>10

3.1 ) 0.04 0.3 c.2

312 wri B4 0.01 1

3.13 , 58 1.7 0.6 0.74

3.14 - 54 0.4 5

3.15 P i 0,02 0.8 0.94

3.16 48 1.1 3

3147 2.8 0.03 0.2~ <0.08

3.18 cedeom e 130 1.8 8_ .

3.19 . 8.8 0.35 0.8 0.1

3.20 16 0.22 0.3

3.22 120 0.8 2

3.23 38 0.39 p.5

3.24 . B4 35- . .. 5. PR

3.25 22 0.3 0.3 0.81

3.26 Q- 0.72 2

3.28 43 0.71 0.7 _

3.29 B9 0.6 >10 ()

3.30 69 08 3 {

3.31 13 1.1 5

3.32 14 0.18 0.49 0.28 0.12

3.33 29 0.03 0.05 .09 0.13

3.34 7 0.1 0.24 0.13 <0.08

3.35 13 0.02 0.17 0.8 3.85

3.38 43 1.8 2.8

3.37 39 1.1 2.8

3.38 64 1.7 3.8

3.39 2 0.02 0.03 1 0.09

3.40 9 =10 0.9

3.41 22 >10 0.43

3.42 29 0.35 0.3

3.43 5.6 0.2 0.11 0.27

3.44 RiE 0.0 0.09 0.09 ..

3.45 ~ 0.9 _ 0.02 0.02

3.46 4 0.1 0.18 0.3

3.47 1 0.1 0.08

3.48 7 0.07 0.3 0.21

3.48 39 10 038




one hour,
stirred a

(3, ppm
sul f onyl

met hyl am

t hi onyl
t 100C for

2.35 (s,

chloride (1.3 nL)
7.0 hours.
extracted with ether three tines.
and t hen bworre)4/8p98€d over

3H), 6.68

sodi um sul f at e,
7.75 (s,

(s, 1 H,

The organic

chloride is reacted with a suitable am ne.

ne,

Exanpl e 51 Preparation of

| ayer

I s added and the m xture is further
The m xture is poured into iced water and
is washed with wat er
and evapor at eBCT/RPPA#HB616 1H NVR
1 H. This substituted

On reaction e.g. with

2- ami no- 5-chl or o- 4, N- di met A& benzenesul f onami de is forned.

245- br ono- 2- ( 2- met hoxv- 4- nor phol i n- 4- vl - ohenyl am no) - pvri m di n-4-vl am nol - N
N-di met hy] -begamensul fonagn de Br  @i2HN NfNH ™ $ 2T @od To a sol utigpngof
2- [ 5- Br onp- 2- §.82% net hoxy- 28 nor phol i A24-y| { pheMd ani o) - pydmni di_h- 4- ¥l4am na] -
N- et hyl -benz&b2sul flonank¥le (Ex3-1®32 (1. (g, 1282 |)_in DVF (10ml),
pot assi um car bbhat e (300ng 17097 ) and i 8dbnethane (116l |1 86omml) fare
added. The_re2ftting sush®nsiadn is0-0stirted 80750C for 1h  Tolt he<¢88ctilon
mixture, matefS3s. added 4W‘°V*rﬂn?wd4u' h—ethyl adet-ate thebe times.—The
organi c Iuycrigr washed gg? Y —sodtrum-sutf-ater—and
concentr - esi-du porfi by—gt-tntmum-oxide -t
chr omat og 7 f) g af for uc%%az tTrte E@i%rpouru 728y, 71 U/;O;?'el—m.
NVR (4OONHz 3@;45 37 & 74 ((S, ®#d), 3105-3218 (I 4H), 3. 84-3. 93 (m 4H),
3.88 is, BA),38H.431(dd, 13H), 16.5316d, 1), %84 (m 1A, 7.31 (s, IH), |7.56
(m lkb, 7.87362d, 1H), & 05 (Jd, 1Hp, 8/21 49 1H), 8.49 (d,[1H), 8.49](d,
1H), 9.27 (s.383-1)] Rf:20D, 23 |(AcCH0: Hexpne=%14), HExanple 52 eparation of
2- (5- Bronn-2-3.64 net hoxv- &- mor ghol i%l34- v | nher!'I ami.na)- rﬂﬁf‘h m din-4-vl ani dol -
_(f] uor o- : 5 m 04880000 PCT/ EP200 /_ggﬁd
{ 3.6 - 0.0 L , _0.25 -
- 3.67 g 088 | 0.39 - -
3.68 5,5 0.2 .- 0,63 .1 I
3.69 4 02 1 o ~0.58 D —
3.70 35 0.02 RE
3.71 11 - 0.05 ~ 0.08” T ~ o
3.72 2 24 0t 006 1 T T
3.73 M 0.03 0.29 K ~ 1.63 .
3.74 15 0.4 AL S
375 72 .05 13" - ST
3.76 15 ~: 0.29 - 1.3 Y e
3.77 : 65 - x =10 - _ T
3.78 10 >10 0.22
3.79 5 2o 13 0.12
3.80 12 0.22 - 045 5
3.81 21 0.52 0.98 >0
3.82 4.8 0.2 0.07 "_“" i
3.83 20 0.08 0.32 0.868
3.84 10 1 0.08
- 6.00 - 110 0.35 5
{: 7.00 5.3 0.21 0.47 0.04 0.19
- 7.01 4.7 0.6 0.54 0.18
7.02 7.5 0.1 0.36 0.77
7.03 2.9 0.3 0.39 0.27
7.04 5.2 1 0.29
7.08 8.2 0.3 0.2 0.25
7.06 17 0.8 1,09 0.25
7.07 4.1 0.9 0.18
7.08 8.7 0.8 1
7.08 8.2 1 0.86
7.10 6.6 1 (.98
7.11 2.5 0.6 1.2 0.77
7.12 1.9 0.9 1 0.31 0.62
7.13 5.5 0.8 1.22
7.14 7.6 0.3 0.36 0.33
7.15 4.5 (.06 8.18 _ 0.8
7,18 6.4 0.2 0.42
707 43 0.7 0.89
7.18 6.2 0.5 0.7




-154- Br
16- benzol

HN

NNH

F CN O Preparation of 7-Fluoro-1.1-dioxo-1, 4-di hvdro-2H1
|, 2,41t hi adi azi n-3-one To a sol ution of chl orosuifonylisocyanate

(1.2, 13.5mml) in nitroethane (10nL), 4- fluoroaniline (1.0g, 8.97nmmmol)

I s added dy@pyismEooas OC and the reaction mxture is stirpegepDo4/602680mM n. To
the solution, alum numchloride (1.3g, 9.87nmmwl) is added at OC and the
mxture is stirred at 100C for 1 hour. After cooling to roomtenperature,
water . is added and the mxture is extrg ed with ethyl acetate twi ce. The
organic layer is washed with brine, dried over sodium sulfate, and
concentrated under reduced pressure. The resulting solids are collected by a
filtrati n—°"d¢;ahcﬂ—ﬂkth et-her—t-o—give Jl:gﬁiéu gHray—so+H-a5—(-803--9n%; 1@@
NNR (400[\‘ y i POd:’, 0}2.‘5_’ n ‘72?‘10(7‘!T I_I}le.f “hJ 7.5?(/“; 1 |!, :l 60 (“’J

H, 11.15 11.73.211 (T RO 43 (Ve Acggs =15 Preparationof

7- Fl uor o-[2=Tref st = I} I-di g§x0- L. [4-divaro- g Ip.48

2. 6-benzdf IT.Z &Lt hi adl aziyn- 3-gne 1o a spl ut pos of

7- Fl uor o-[1, 1-t#px0- 1, 4- di.hydr g- 2H 1- 2. 6- pbenzobd, 2, 4]t hi adi azi p- 3-one (5.19qg,
24. Omol )|_in TRF (50ni),1%0di Um hydeide [1.0883 26..0Omvol) and|l odonet han
~(1.5n, 4 Ch#fol) are added quccezs®ively an85The mxture is stirred.for
hour at 70C._ 728% er ¢ool |4n'h tol roomtenp rmﬂ-ﬂé the mxture §s poured into
wat er and—t-hel-Fr-ecipitatd s dolleffed h/ga 221 ¢ atli on—and-whshed wi-th

wat er and—hexkfe—stecesivel 0 1"i v-e—S+-g f$" giray—sotds—{-5-38¢ 94@}.

b LR~ o rg_.s)r_q ad . 4.4\ or 48142 _Z 0 Z2_ =2k ¢ 4431 1
NNR(400|\I‘IL, -‘ oy Sja 0O S, ol I) T~ - L\ 5 L ).t T (oot I T
7.94 (dd, TR R CVEGR AR =455 b2 TR 039 (HexamAooer—1).
Pr epar at i [on 03 g22- ATt NO- 324 1 UOT[0- RFHETHVT- engggeSU|Tonan1ue 6] 790 Of - -

. 7- Fluor o-Z2- meg.f/T - 1| T- di-{3x0--1,}4-eH d1edr O- 11 - >10 ( i
, Lo-benza[ 1, 2884 t hi adi azén-3-gne {@9. Snol ) 1iis di 9sol ved in _P0% ag. sodj um
“hydroxi dg_and.@¢he r=su|tZMq sclutlQﬂﬁl s btirréd. at 0.8
VU 0.02 15. .. 05 0.81
9.03 18 0.1 0.37
2.04 13 0.2 0.73
] 8.05 22 0.36 1.6 0.6
B 9.06 23 3 0.4 0.3
_____ 9.07 _17 B 0.28
10.01 39 i 0.44
ThediE 10.02 26 0.9 1.06
N 10.03 .. 23 __ 09 2.4
11.01 8 0.7 0.85
11.02 4.1 0.8 0.69
11.03 26 0.41 0.1
11.04 4.3 >10 3.2
12.01 25 £.00 0.4 022 .
12.02 1.8 0.05
12.03 2.2 0.25
12.04 1.1 0.14 —~
12.06 2.6
13.01 65 0.81 ’
14.01 19 0.2 147 0.28
14.02 190 2 1.4 1
14.03 30 10 1.01
14.04 18 0.54
14.05 37 >10 1
14.06 63 10 1.11
14.07 7.5 0.2 1.4
15.01 15 10 0.47
16.02 21 >10 0.66
15.03 44 2 1.67
16.01 44 >10 4
16.02 8 >10 0.6
------ 16.03 -2 3 >10
e 16.04 95 >10 0.02
B 168 11 3 7
16.C 28 0.9 >10
18.01 18 >10 1.29
19.01 <1 0.2 0.3 0.29 141




100C for
into wate

659%) .
H) ,

13.5 hours.
r. 78nmL of

The m xture is cooled to roomtenperature and poured

SM HCI

7.45

aq.
a filtration and washed with water to
NVRw @ 810 Mit9sCDCL3, S):
7.05-7.12 (m 1 H),
2- (5-Brono- 2-chl oro- pyri m di n-4-vl am no) - 5-f| uor o- N- net hyl
e WD 2004/ 080980 PCT/ EP2004/ 002616

2.60 (d, 3H,
Rf :

(dd, 1H).

I s added and the precipitate is collected by
afford slightly purple solids (3.96g,
4.55-4. 82 (rACTZR2004/008:174 ( dd,
0.41 (Hexane: AcCEt=1:1).
- benzenesul f onam d
-15%67he reaction of pyrimdine with

1

2- Ami no- 5-f | uoro- N- et hyl - benzenesul fonam de is performed in the sane
manner described in exarrpl e B. NWR (400M—|z CDCl 3, 5): 2.67 (d, 3H), 4.56
(m 1 H), 7385545 6"')’ 768 {7 rl)03§ 3G (sT—IH) A2 )
9.26 (s, fm—éﬁ““o 59 (Eexang-AcCgE = 1| 1) -0.09 0.64
2- 15- Br onpo- Z-ig 44 NEL MOXY - gg NOT Ohol 1 p=24- VI f pheggiani rjo) - pyri m di n- Zgykam nol - 5
-fluoro- N neghgl - benzengsul Tdnam dg The! 1 nt sgductijon alo7subsii tulpgd ani|l i ne
is perforjned1agsordiing t@& t he [manner descri bexf 1 n {Exanpl e A INMR (400 ,
CDCl 3, 5): 2.1887(d, |3H).2.8 09.{3.1698m 4H). 8187 (4. 3H), 4.50. (q. 1 H)|,
6.41 (do,._11PP8 6 %2 (321 H)| 7 @B 7 3 (mO‘pH\L 7, 69.2%d, H) 81%, 95 i(d,
1 H), 820 (4908 py' 8371349 11 K017 g70(s 988 RF lo Qno-?l—le_x_a,q_e__A@_@Et_,__l 1)
Exanpl e PRI Ao 3 stods ar@08oerfhrppl50n 5106 well b &Mﬂ&ro! Hter
plate. P i“m"ﬂ'ﬂﬂﬂ”’“‘ Aitht—hrexarhi- B eh-RE—t-g8geo—HtHraR—FAK—Kdn nis
: . 1 LI I1 ',le A\ vy I‘[U: I'IE‘I‘—I'IT L} ll\(:lr\ll 5) 1 LELLE ~3 Z : = N s IMQ\OrSEUIIMI
di |l uted VM—t—h—al ot o er (o0 3 50019 BSA—0-B5%
13 28 4.
Tween- 20 T WgLET ) {0 & Z@NCENtTAt [P Of [ 94 Jgg Tt (25 W~ T[T Tgaeti
m xture |[I'S pegpared by 47 Xi ng 10 Pk DX Ki nag@ebuf f[er ( 250 HEPES, pH7. 5,
50 pM Na3V04,19.96 MM [ DIT, 2,40 VI VMGCa.Z, 50 MVl MoiCL2, 0. 05% BOA, 0.2596Tﬂeen 20
wat er)|, 209.pT water, 3 pL of . 4>16M biptinglated peptide substrate
Blot Y397)_i1Bi&quebus sdlutidn, P8 of [t esPBRonpdund in  DMSQ and 5 ,L 01--
reconbi na ne_-sol ||T5?m and_incubate fnro‘hﬂJn n_at . reom.f----
18.20 1.6 S 2008 _0.07 ~ 023 .
19.21 84 =10 1.71
19.22 3.4 012 _0.51 _
19.23 6.4 . 07 - 0.71 - —
19.24 1.8 0.05 0.12 -
18,25 . 1.2 i - 049 0.24 - —
19.26 _ 6.1 04 0.3 — ——
19,27 - 1.5 0.3 04 o e - ——
19.28 4.8 0 - 042 0.3 | - 046
12.29 18 : : .
19.30 <{ 0.08 0.1
18.31 1.8 0.4 0.38 s
19.32 1.4 0.2 03 L o
2001 1o 03 .. 018 0.25 0.7
20.02 9 0.12 0.17 0.75 0.52
20.03 42 0.4 25 2,78
20.04 23 0.58 1.9
) 20.05 6.8 0.87 1.46
( 20.08 5 0.36 0.14 49
- 20.07 3 0.1 0.05 0.38
20.08 6.8 0.17 0.05 0.28
20.09 2 0.3 — 0.01
20.10 2 0.1 0.02
20.11 26 2 0.4
20.12 8.5
20.13 6.3 0.04
20.14 33 0.32
20.15 14 04 0.97 0.3
20.16 7.5 0.08
20.17 2 0.14
20.18 15 0.81
2018 28 .21
20.20 3.12 0.1
20.21 26 3 0.68
20.22 8 >10 0.19
20.23 30 0.49 3
20.24 18 0.48 2




t enper at ure.

i n wat er

pg/ m. SA-

fromeuropiumto a

after 30

intensity of 665

order to

are shown as percent

and t he
WO hiafesos
m n of

cancel the

col our

m xture is.incubated for
term nated by addition of 200 pL of

5

roomtenpe

2k

rature.
a FRET si

andp

e

gnal

e

The enzyne reaction is started by addition of 5 pL of 5 pM ATP
3 hours at 37C. The reaction is
detection m xture (1 nM Eu-PT66, 2.5
25 mM EDTA in dilution buffer),
ophycocyanin is neasured by ARVOsx+L
I ncubation at
nmto 615 nmis used
guenching e

The ratio of fluorescence

for data analysis in
ct by a test conpound. The results
i nhi bition of enzynme activity. DMSO and 0.5 M EDTA are

used as contr.ol-o 0% and. 1.00%i nhi-bit on—& _ ar e
det er mi nde—by2oAdA—+ r‘.carégil eH-ve—-t 1"a' ¥ 5+S C'Déﬁ“ the—ogt “m fam
H H o) )50126’ | 1 VA 3;/” faYe faYaYaYa\ )' 2NN -2?\ngf~4 ad 1 I—Ef? T Rl ~+ /207
(OI gl nL 1)) T VWO Z 47 oguIoy, H-EP2004-002646 =1 J0 THE DOt oo
20,27 " P %0.85° ZYVEE V= i 129
peptide (Wﬁmﬁi D—ar |IUI||¢IW sat Ty pgestgred—to traveg th 0T
am no acijd Sgggence|as tgf Tregi on prom SEY2 hgs D0 of humamn { GeTigik
Accessi or] NUPD&0 __L13616)¢ and [i S_po@par eg byogsgandar d et hods| Purggyi €d
reconbi ngnt__feegahi sti di ng t agded hunman FAK kiogase donmain is obtained in the
fol |l owi nd_way0.38ul | il ength human FAK cDNA is0i$ol atled by PCR anplificatipn
fromhumdn__@Pdéent & Mard$ hon-IReadyTA9 ¢ P8Bontdch, No. 7411-1) with the
5 PCR prine08¢ ATGGCAGCIGCTTACCTTEAC). —ahd t B423' BCR priner
( TCAGTGTGGrcER@dCr DC0)-2:8nd-subeld OB CEMIT vect-or—{ re.n.ﬁ%%,__ug
A3600) . ".te.m’ gesto—) 807 el PP oo IoNA fragreht—-<alr cathd
. 1 28 8’. 0 e P,J'>l1 " | ugnA 1l aal Al ~
with Klen : Tt S—Ct STT Wt Barmt—and—etoned
i nto pFag YR SIIRCE RN uug@@g Jappr Ky, TgRyO) previ pusty-cut—w t h
BamH and StTGzh1 The€ TesSkf tanty prasiy d, NFARCKED (V384-G706) IpkastBacHTD, |l st
sequenced fo22@pniitmitss structure; Thel resuBting IDNA encodes a 364 am po .
aci d protiei n2eoat ai ni-ng @6 hexahi se.0di ne| t agp.18_spacer reqi onjand deér TEV
prot ease |cl e®¥dbe sjt-e 34 the (N teP#i nal | and &he _ Ki nas®&édonnl n_ofoaBAK -
( Met 384- c1yzﬁﬁvffrnw1pn 13 i an {29 t 82351 0.4 0.8
23.03 1.7 1 1.12 (.82
23.04 - 1.2 - 09 1.07 0.6 L
23.05 - 1.8 ~ >10 0.59 e
23.06 16 7 0.57 -
23.07 _ S 2 3 0,84 T
23.08 . | vl B.7 - 03 U048 i
23.09 . X - 0.2 . 0.28 ;
24.01 38 0.11 0.44 0.05
24.02 24 0.5 . 0.11 0.39 _
24,03 -1 - 03 _ 108 B
25.01 85 ) 1
25.02 -3 0.4 0143 D64
28.01 4.4 0.05 0.35 0.2¢8
26.02 . - 1.8 0.03 0.12 0.09 0.39
26.03 1.4 0.1 0.13 0.23 —
26.04 4.8 0.0 043 0.22 118 /
26.05 2.1 0.08 0.23 1.5 .
26.08 4.4 0.1 0.35
26.07 11 0.5 0.95
28.08 2.9 0.01 0.18
26.09 2.3 0.04 0.22
26,10 2 0.01 0.14
26.11 4.4 0.4 0.78 0.5
26.12 3.7 0.2 0.19
28.13 1.6 0.2 0.44
26.14 5 0.19 .
26.15 6.9 1.2 0.08 0.07
26.16 9 0.32 2
26.17 17 0.3 0.1 0.26
26.18 1.3 9 1.17
26.19 8.2 0.43 0.78
28.20 10 0,14 0.22 0.6 0.49
26.21 1.1 0.1 0.49
26.22 <1 0.1 0.28
26.23 14 0.3 0,08 0.3 0.18




Donor plasmd is transposed into the bacul ovirus genone,

DHI OBac E. Bacm d DNA is prepared by a sinple alkaline lysis

pr ot ocol

provi ded by the vendor (Cell FECTIN(r),
| ysate i s anal ysed by SDS- PAGE and Western blotting with anti-human
anti body (clone #77 froff¥ransducti on Laboratories).

each
FAK nobnoc

col i cel |

S.

described in the Bac-to-Bac(r)
(I nvi t r ogemp 2008f08098Asect cells are transfected based on PEREPHIHPEEH

| onal

Bacul ovi rus Expressi on system

I nvi trogen).

The expression of FAK in

The

virus clone that shows the highest expression is further anplified by

infection to Sf9 cells.

usi ng MaxEffi cacy

Expression in ExpresSF+(r) cells (Protein Sciences

Corp., Meridemsz24Conrjecticut, USA) dgsves |[highgeevel]l of pmotelim wih Titt]l e
degradatipn. 286l | Vsatestare | oadéd ont @ a @FBunm |of HOBrapTM Chel ating
Sephar osel HP 264fer sham Bi-$scie cesﬁ%hargged WiOfh nijckel sulfate arfds
equi | i br ated 2687t h 30 n\-8EPE pH P65 05 MIMBC _And 10 nMifdidazole
Capt ur ed 28 isle Y owith 83 | e ble i n HEPES
buffer / NaGi2228nd furths aur:f%c?}s y—eH-alySi2i i n-l50-—sM-HEPES—pH-7.5,110%
gl ycer ol g M-BH- Lapt-e—54 Eel fee '%%JP +g-Kifrase—assay—the—2ZAR- 70
ki nase assay ggazbasgd—om gTe=resot ved—fiuorgggence resgganceener gy
transfer Tﬁ%%tﬁ MVi—gAP=70are T ricubat edgpg t T §0 g sk (Tymphord—T-jcel |
protein tyro®6B& Ki Mase) 7 47080980 PCI/ B3Z0047100263%& - 197 and 4 NATP
in ZAP-70 ki 2888 bufifer £20 nM Tris, pH V.5, 000 pMiNa3VvV@d, 1 fv DIT, 1 mm
WMnCl 2, 0.[01 %B&A,_0.05 08 Tween-20) for 1 hodw7at rloomd&hperature in a
siliconizZed 2887 ypropyl etie t Then, the selectjve lLck inhibitor PP2
(1-tert- ||f\1125’33(4 ¢hl nrfﬂ-nhfzmyu,-l H pyrazolol3 4-1dlpyrim dih-4-yl am ng;
exi s Bi 5'395\' s)—s Snbdeat (£inal conbentrationll 2 ish ' ed
for furt her—E6okin— 16—+t t hir-s—skti-oh—is Lt cee fwi-th—the—tb+ ]
A o 2102 ”'2515’ Z,f°-5“‘” A MDA S
bi oti nyl uz-f-ggpu fetARE Tt eand—26—t—of —pert+at
di l utions SF g4 O {or s gnd | cuoabqu for—4—ghpurs jat Toom tepfperature. | The-
ki nase reactizpbs1 s {erma@ied W tThdpd L P a gl WMM[EDTA Sol ufion in
detection bufzfres (20 MM Tri s, |pH 7.8 0.01 %BSA, (.05 % Tweeh-20). 50 I
eur opi um{l aber.bed anti - @fosphdtyrost ne anti body (Eu-PT66; finhl
concentrdti Q@b 125 n) 8.3 nd 0.6 0.76 ' _
27.09 -4.2 0.5 0.36
28.01 12 - 03 0.48 03
28.02 1.9 _0.08" 0.44 3.71
28.03 14 0.07 0.29
28.04 7.5 0.3 0.3
28.05 6.7 0.1 0.12 1.39
28:06 17 0.6 0.56 '
28.07 47 3 >10
28.08 4.8 0.4 0.37 ~
28,00 3.1 0.5 0.38
28.10 20 3 1.85
’ 28.11 4.2 0.5 0.83
( 28.12 3.2 0.3 0.43 0.1
; 28.13 7.8 0.1 0.55 0.29
28.14 3 0.1 144
28.15 10 0.5 0.69
28.16 11 0.11 1 0.6
28.17 15 0.18 1.8
28.18 8.1 =10 2.03
28.19 3.7 0.5 0.14
28.20 44 2 04
28.21 1.3 0.1 0.23
28.22 1.3 0.1 0.3
28.23 5.9 0.5 0.28 :
28.24 2.9 02 0.09 2.57
28.25 3.9 0.04 0.13
28.26 6.6 0.2 0.57
28.27 24 0.3 042 0.5
26.28 5.2 04 0.52 1
28.29 11 0.4 0.36
28.30 2.3 0.8 0.11




50 L streptavidin-all ophycocyani ne (SA- APC,
1 hour
fluorescence is neasured on the Victor2 Miltil abel

detectio

nm Back
sanpl es

obt ai ned

i nhibition of the high control.

n buffer ar

9%

an

in the

e added.

After

The

final
i ncubat i

val ues

concentrati
on at room

The

on 40 nM i
t enperature

i nhi bition

n

Counter (Wallac) at 665
Q‘iﬁ@d{z@ﬁsh‘es (low control) are obtained in thepcippangoihist est

A |§> and are subtracted from all
absence of test sanples are taken as 100% (hi gh control).
presence of test conpa@wpds is cal cul ated as percent
concentration of test conpounds

Signals obtained in the

resulting in 50% inhibition (ICS) is determned fromthe dose response
curves. {A-this—assay—the—agprts—of—the+rvepti-on—havre—1E506-—values—n-t he
range of| gi”tu AL W o 00— M—Redombi-ramt—ZAP- 70
Ki nase i et [as T gEtowst—A-guct el ¢act iy encodimgfutt—=tengt{humen
ZAP-70 ([CemBayHe #LU5148§gT S appt Tigl{ed 1O g gguT K CONATT Driary by RT-RCR
and cl oned 3Rl T(HE PBREIESCT] Pl s VECT Or (guer at agene, Cal | fjor ni a, USA).
The aut hent @@y of] the1ZAP-70 cDMA2 1 nsert 047 valj dated by donplete
sequencel_anad®y@i s. [Thist8onoriplaskid i ¢ theékBBused to construct a
reconbi nant 30L4ul ouvi rus2bransfer Beéct or |basetPOon the plasmid jpVl 1392
(Phar m ndpn13D-Q5;aljj orni B8 _1UsSA) _fealuri i ition._.an N-terim nal
hexahi st -di-n®:8ag.Eol W:L¥ nsfedtion 03t h AcNPV virdl DNA—10
i ndepend “Lfg}gfa' Hsolabis—are dedired—via {{ﬂquc pe-f-cat+gr—arplHi ed
on smal | st ﬂ%md-svbség&m— yzeg—ot .;-'gcuuu Hant—ZAP-7o—expsession
by WestermHBigt—ugmy gg-it,unrﬁplg,i F Yy ayartgige ant = ZAP- 70 gntibody (€ one
2F3. 1, UpsTajxpz B qUechpgl ogy 65 F7d, dey, USA). Upon TUrtNegis | -~
anplificalTCgs.gaf Oné -poget1 Ve[ r ecop®l nant - -[WBUE, | tIrirated i rus st'o_cks,(a?,,g____
pr epar ed_andsaueed flor i afecti pn-00.06f 9 del T D.arownf in serumflree 63F900I1-_
medi um (LiLf e34l8chngl ogi e, Basel . 03wt zer| arftB? undeer defined,| opt®p8zed| -
conditiopns. 3488P-7(0) proftéin j5 i Q&pgat edf romthe |ysate of idfected SFQ| ==
g\?vi tielro?/‘ Z-do-2004r0 $980-Por 2B 004 002631 158 Reconrbi-rant—H-s—tagged
ZAP- 70 is—&%%—ﬂvar. 5V H-abt raa 3 -C— Fsor-—W-seonsit—USA— e
3407 27 >0 27 § I
34.08 87 | >0 - 1.8
35.01 T 68 ~>10 143 -
35.02 6.1 - 0.7 .. 0.23 . ~
51,00 8.1 ~ 0.013 019 0.2 B
52,00 13 0.2 0.41 <0,08 o




LAT-11 (linker for activation of T cell): The biotinylated peptide LAT-11
(Biotin- EEGAPDYENLQELN) used as a substrate in the ZAP-70 ki nase assay is
prepared in anal ogy to known nethods of peptide synthesis. The N-a Fnoc
group of Froc-Asn(Trt)-oxymnethyl -4-

phenoxynet hyl - co( pol ystyrene- 1% di vi nyl - benzene), content of Asn approx. 0.5
nmmoVg, i1s cleaved using piperidine, 20%in DVF. Four equival ents per

am no-group of Fnobc-am no acid prot ect'lél-in their side chains [ Asp(C Bu),
GQGu(OBu), Asn(Trt), An(Trt) and Tyr(tBu)] are coupl ed using D PCDl and HOBt
in DMFE"After conplete assenbly of the peptide chain the f term nal

Fnoc- pr ot et iAepropoaag selected foweithe\grdup qf cpmpodhdsevithihidifosing nemes er
L(+)-biotinyl -rﬂ%e_ohexanoi c acid is then coupled to the termnal am no
group using IS? "and HOBt in DWF using four equivalents of the reagents
for four days at RT. The peptide is cleaved fromthe resin support and 611

si de-chgj ot ect.i roups . are si.nul t aneously r. by. usi n r eagent
consi ot (g SPRBTa S eTERT 0P TR AR e P et ko e eon e o
RT. Resin particles are filtered off, washed with TFA and the product is
precipit f ined filtrates by the addition of 10 t620 vol unes
of diet h@#ogrgf%‘égg}&m‘gg‘ﬁre lWith ether antl dried The product is purified by
chr omat ography on a C- 18 wi de-pore sili @&a.col using a gradient of
acetonitrile in 2% aqueous phosphoric aci d.YjFratli ons containing the pure
conpound are collected, filtered through an ani on-exchange resin (Biorad,
AGA- X4 acetate fornm) and | yophi gi zed t f itle conpound. MS: 1958.0

(MH" Exanpl e 55: Phosohoryl atign I/@\/e > of FAK PhpSphorylation | evels of
FAK at Tyr397 is quantified by t é*g/and lch ELI SA. use manmmary carci noma
4T1 cells (1 x 105) are plated in AxelMNe 96-wel | culture plates and
incubated with or without variou® co
Dul becco's nodi fied eagle nedium cont\a g 0. 5% BSA. The nmediumis renoved
and cells are lysed in 200 p.L 50 nM Tris-HCl, pH 7.4, containing 1% NP-40,
0. 25% sodi umyiherXy RRBE&ERa oftRE mEdh ivarl i ol PMSF, 1 mM Na3VX4,

| mM NaF, 1 gglnL aprotini n,]{ﬁ_:ngg/ %Qﬁ%ﬁ%hﬁﬁ%@ﬁ‘gfa@%@m pepstatin. After
centrifugation, the supernatjan®®are subjeBed to g sandwich ELISA to
quantify the phosphoryl ated %ﬁn@nwd total FAK. Cel|l lysates are applied to
96-wel | flat-bottom ELI SA pllates

ations of inhibitors for I hin
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M
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37 f Me

&
e

171



whi ch have been pre-coated with 100L/ well
anti-FAK anti body (clone 77, Becton D ckinson Transduction Laboratories)
50 MM Tris-HCI, pH 9.5, containing 150 mM NaCl for 18 h at 4C and bl ocked
with 300 gL of Bl ockAce (Dai ni ppon Pharnmaceuticals WO 2004/ 080980

PCT/ EP2004/ 002616 -159 Co.) diluted at 1:4 with H20 at room tenperature for
2 It After washing with TBSN (20 mM Tris-,. HCl, pH 8.3, containing 300 niM
NaCl, 0.1% SDS and 0. 05% NP-40), total~ /A< i's detected with 100 L of | gl m

of 4 pg/nL nouse nonocl onal
in

anti - FAK pol ycl ona

ant i body (#65-6140, Upstate Biology Inc.),

and

phosphoryl ated FAK is detected with 100 L of 0.25 g/L anti-phosphoryl ated

FAK (Y397) antibody (Affinity Bi oReagents, #OPAI-03071) in BlockAce diluted
at 1:10 with H2O. After | h ingqgat on at| roomtenperature, plates are
washed with TBSN and 1001sL ¢f Bi'oti ' bbit 1gG (#65-6140,
Zymed Laboratolies Inc.) dilyted at kAce diluted at 1:10
with H2O i s incubated at room tenper: fter washing with TBSN
ABTS solution substrate kit {(#00- 20! tories Inc.) is used for
col or devel opnent. Absorbance_at 40k nmis after 20 mn incubation
at room tenperature. The condentrati causi ng 50% r educti on of
phosphoryl ation | evel of FAKiisa,geter 6:
Anchor age- i ndependent t unor Ael gr ov mamrary car ci noma 4T1
cells (5 x 103) are plated iq 96- wel | hment plates (#3474,
Corning Inc.) in 100 L of Dulibecco's medi um cont ai ni ng 10%
FBS. Cells are cultured.for 32—1n_and added at vari ous
concentrations in a final cgncentration of DVBO. After 48 h, cel
growth is assayed with the cqll ggguntli ng kit okp Pure Chemical), which
uses a water soluble tetrazolji um salt WST8 ty Ljof the reagent is
added into each well and cellls are fyrthe ured for 2 h. The optical
density is neasured at 450 rim - The q¢ament rat’i on of] conpound causing 50 %
inhibition of gromh is determned. |[Exanple 57: In yitro T cell mgration
assay: Inhibitory activities |of EAK ilnhibitors on the nobility of inmune
cells are secured by the folljow ng
317 Me
MzO
OMe
3-19 @J’M‘
)
o}
=
Y
o _J
Me
3-25 O
MeQ I
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invitro study. That is,
106 cells in the upper

Di cki nson, UK),
37C,
bovi ne serum (10% FBS) .
cells mgrated into |lower ch
Probes, Netherlands) at 8 pg/
i nhi bitors,
concentrations of FAK | nhibit
t he decrenent of those fluor
vehi cl e-treated group neasure
2004/ 080980 PCT/ EP2004/ 002616
| GF-1 induced | G- 1R aut ophos
test The assay is conducted a
fibroblasts transfected with

anber
m in

rs (0.Q

lpsd®

both the upper and | ower chanbers are added w th various

Jurkat T human | eukem c cel
chanber of Fluoroblok with 8 pm pores (Becktoh
and are allowed to mgrate by
in 95% air-5% C02 dependi ng on a concentration gradient of

f our

or 1 h. Fo

3 -1pM 1050

line are placed at 1 X

hours cultivation at
f et al

Cell nobility is appraised through the nunber of
ling with cal cei n- AM (Mol ecul ar

r eval uati on of FAK

/al ues are cal cul ated by

escent i
d M4t h
3%
phoryl at
s foll ov
human | @

ISH
b -

ntensjty conpar

| R ¢cDNA (conpl

GenBank Acc. No. NM 000875),

Chem 268, 2655-61, 1993, are
are cultured in Dul becco's n
Fetal Calf Serum (FCS). For

on 96-well plates (Costar #35
2 days at 37C in a standard d
does. not exceed 70-80 % at da
cells are incubated for24h in
Compounds of fornmula | [star
sol utions] are added to produ
0.3,,A, 3 and 10 Mto determ
for 90 mi n 1n-the-presenceof |
cells are stinmulated. with 50

well.=la.ng/m; 1G-1 is
i ncubated for 10m n at 37C.

pr epar eq
use T
|n%' q
t he ass3
05) in
2 cel |
y-3. On
m ni nal

npr

as descri bed
he cel |l s hi gt
ssenti a
y 00 | s/ w

cubator. The
day 3;the nmediu
- medi um ( DVEM

growt h m

bd to that in
rim Em 538 nm. WO
for activity agai nst
cel lul ar "Capture ELI
/' Nl H 3T3 nouse
Lete human |1 G--1 R cDNA:
Kato at al., J. Biol.
pver express human |1 G- 1R
medi um containing 10 %
511 are pl ated on day 1
bdi um and i ncubat ed for
rdensity of the cells
mis discarded and the

SK

}containing 0.5 %CS).

ing f1d
ce final
ne r¥e- |
A conpol
pl. I G-

oby ai ned f

di met hyT
nteations
_ - Th
ornul a- |

q| - doncent
e} Prod
N

sul f oxi de (DWVSO) stock
of 0.Q1,r0.03, 0.1.

b cells are incubated

, Thereafter-the -----

ation:of 1G-I1 in the
fct Code: 1-3769) and

3-34

3-35

3-39
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The nediumis discarded and the cells are washed tw ce with-PBS/ O
(=Phosphat e-Buffered Saline without Cad 2) and |lysed for 15 mn on ice w

50 I/well RIPA-buffer [50. "M Tris-HO, --- -,-- - pH=7.2, 120 nM Nad ,
EDTA 6 nmM EGTA; 1% NP-40, 20 mM NaF 1 mM benzami dine,---, 15 nNIsodlum
pyr ophosphate, 1 mM Phenyl nethyl sul phonyl fluoride (PMSF) and 0.5 nM

Na3VO4] and shaken for 10 min using a 96;well plate shaker (=cellular
extracts). Packard HTRF-96 bl ack pl ates 3re coated with 50 gi I1G--I1R

th
mv

nonocl onal Antibody (mAB) (Santa Cruz; Cat. No.: SC-462) in a concentration

of 5g/m at 4C overnight. The_plates are washed tw ce with 0.05% (v/v)

Tween- 20 i n Phosphat e-Buf ferjed3S# i e (PB$) and oncg with nanopure H20.
Bl ocking is done for 2 h at |roomtenp N %RT) w th 3% Bovi ne Ser um

Albumn (BSA) in TBS-T buffler (20 M Tr
Tween-20). After blocking, the platjes arg washed o
Cellular extracts (40 |/ well|) are pijpetted_onto thejprecoated Packard
pl ates, together with 40 | (of the gnti-[pho¥photyrogi ne nouse mAB PY- 20
conjugated wi th Al kaline Phasphat asgq (A 1: 1000 Q

i i m Transquction Labs; Caj. No.: P11120). WD

2004/ 080980 PCT/ EP2004/ 002616 Afterjli ncubating the extracts and the
racts are| discarded, the plates
i Ad once with nanopure
; obtglned rom Tropi x; Cat. No.:

ar et ncubated for 45 mn at RT in
in a Packard Top Count
S50

secondary anti body for 2 h he ex
are washed twice with 0.05%
water. 90 pd/well AP substr
MSI100RY) are then added and| the pla
the dark, followed by neasurj ng AP gcti

M croplate Scintillation Counter. THe |

al ues fpr the conpounds of

, pH=E716, 137 MM NaCl, 0.05 %
hce Wi t h nanopure H20

iluted in R PA buffer;

formula | are calculated via linear |regregsion anal ysis using the G aphPad
I nstat program (G aphPad Sof t war e, USAE;N C50 values in the range of 5 nM
M t

to 1 pM especially in the rjange of | 5

vivo activity in the nude nquse xendgr a del :

Q
3.42 ~
M
e a °© ~
3-43
<
EP
H,N 0
344
[j:j/o\\

"

<
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femal e or mal e BALB/ c nude mce (5-8 weeks old, Charles R ver Japan, Inc.,
Yokohama, Japan) are kept under sterile conditions with water and feed ad
libitum Tunours are induced by subcutaneous injection of tunmour cells

(human epithelial cell line MA PaCa-2; European Collection of Cel

Cul tures (ECACC), Salisbury, WIltshire, UK Catal ogue Nunber 85062806; cel
line froma 65 year old Caucasi an nal e; differentiated human pancreatic
carcinoma cell line) into left or right'flank of mice under Forene(r)

anaest hesi a (Abbott Japan Co., Ltd., Tokyo, Japan). Treatnent with the test
compound is started when the nean tunor vol unes ached approximately 100
mB8. Tunmour growth is neasur dd 85 t i nes | day after the | ast
treatnment by determning the |l ength pendi clul ar axis. The tunour
vol unmes are calculated in aqcordancg
al., Brit. J. Cancer 45, 466-|8, 1982). e aﬁ;;-tu pur efficacy is

determ ned as the mean incregse in t@mur vol ure of the treated animals

di vided by the nmean increase |in tunolyir vol une t hel untreated ani mal s
(controls) and, after nultiplflicationjby 100, isyexpriessed as delta TIC[%A.
Tunmour regression is reportéd as the mean chdnggs of tunor volume of the
treated animals divided by thHe nean |tunor vol at| start of treatnent and,
after multiplication by 100, |is exprég d_as regressfion [%. The test
compound i s orally adm ni sterjed3d®i | i drug holidays. As an
alternative to cell line MA |PaCa- 2, - |l ine may al so be used in
the same manner, for exanpld: - the st carcj noma cell line (ATCC
Nunmber CRL-2539; see al so Carcer. 7
femal e BALB/c mice (injection into ng r
PCT/ EP2004/ 002616 -162 On tHe basis |of ﬁif st udi

| according to the invention|{shows tlherapewic effijcacy especially against
proliferative di seases resporijsive tof|an inﬁibition of a tyrosine kinase.
Exanmpl e 60: Tablets Tablets donprising 5 of actije ingredient, for
exanpl e one of the conpounds lof formila |

O
3-47 ©/ ™~

O

WO 2004/ 080980
, a conpound of fornula

-~
3-48 o
N
\_/
o
3-50 0
| 3
=N
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described in Exanples 1 to 131, and having the follow ng conposition are

prepared in
starch 150 ng
magnesi um stearate g Tot al

customary nanner:
| act ose 125 ngy

Conposi tion
col | oi dal
362.5 ny ..

active i
silicic aci

Preparation
is mxed with a portion of the wheat starch, with the | actose

ngredi ent 50 m wheat

d 12.5 ng talc 22.5 ny
The active ingredi ent
and the

colloidal silicic acid and the nixturquggforced t hrough a sieve. A further

portion of the wheat starch is nade into a paste,

on a water

bath, with five

times the amount of water and the ~- powder mixture is kneaded with the

paste until

granul es are again forced th
starch, the talc and the nag
conpressed to formtablets
Exanpl e 61: Soft Capsul es 50
of active ingredient, for ex
described in Exanples 1 to 1
Conmposi tion: WD 2004/ 080980
Laurogl ykol 2 litres Prepara
suspended i n Laurogl ykol (r)

a slightly plastj _
t hrough a sieve of about 3 nfn nesh [5ize an

el ghi ng
DO soft

hnpl e on ¢ conpoy
31, are fprepargeb.in cust
PCT/ EP2004/ 006167 - 163-
ion: The pul ieri zed act
propyl ene YAO
352 o”
Cl
3-53
e
N
N
3-54
! =
| Vs
. P
3-56 O
0
Ve
o/‘--
s
3 (\N
3 o\d)

pl astic mass is pressed
and the resulting dry
of the wheat

conprising each 50 ng
nds of formula I

omary manner:

active ingredient 250 g
ive ingredient is
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| aurate, Gattefoss6 S. A, Saint Priest, France) and ground in a wet

pul verizer to a particle size of approx. 1 to 3 m 0.419 g portions of the
m xture are then di spensed into soft gelatin capsules using a
capsule-filling machine. 77 WD 20 0 410 80 9 80 PCTI EP2004/ 002616 - 164-

Bi ol ogical results: Phos 1C50 Gowh IC50 T IG-1R IC50 Exanple FAK | C50
(n M (M (M Mgration o ICS0 W 1.00 146 .0.7 >10 2.00 13 1.2 3.01 44 0.34
>10 3.02 36 0.85 4 3,03 9.10.14 0.8 3.04 32 0.53 2 3.05 21 0.17 2 >10

3.06 13 0.11 2/ 3.07 16 0.45 2 3.08 74 0.3 6 3.09 4& 0.5 0.7 3.10 52
0.95 >10 3,11 9 0.04 0.3 0. 2—3-125-4-0-0

3.12.5 04 1 31358 1.7 0.6 0.74 3.14 54
0.453.15- -7 0.02 0.8- 0.94 3.16/48 1. 1 3~
3-58
)
0
o T
3-61
(]
Ve
o/\/
3-83
9]
/
v
[a}
3-64
/N
0_
365
7
o‘_
3-66
.
N
3-67 °—
—
A
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3.17 2.8 0.03 0.2 -10.08 3.18 ...130 .., _.. 1.59 3.19 6.8 0.350.8 0.1
3.20 16 0.22 0.3 3.22 120 0.9 2 3.23 38 0.39 D5 3.24 B4 - - 3.5. <. 5
3.25 22 0.3 0.3 0.81 3.26 50 0.79 2 3.28 43 0.71 0.7 3.29 89 0.6 >10 3.30
69 0.6 3 3.31 13 1.1 5 3.32 14 0.18 0.49 0.28 0.12 3.33 2.9 0.03 0.05 0.09
0.13 3.34 7 0.1 0.24 0.13 -10.08 3.35 13 0.02 0.17 0.8 3.55 3.36 43 1.8
2.8 3.37 39 1.1 2.6 3.3864 1.7 3.8 3, 2 0.02 0.0310.09 3.40 9 >10 0.9
3.41 22 >10 0.43 3.42 29 0.35 0.3 3.43 5.6 0.2 0.11 0.27 3.44 11 0.05 0.09

0.09 3.45 0.9 0.02 0.02
oL
3-68 ©
"
3-69
N

3-70 [:i:r’°“
3-71 [i:r’
3-72 Eij/O\
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3.46 4 0.1 0.18 0.3 3.47 1 0.1 0.06 3.4B 7 0.07 0.3 0.21 3.49 39 10 0.39
WD 2004/ 080980 PCT/ EP2004/002616 - 165 3.50 13 0.12 1 1.19 3.51 29 0.2
0.4 0.41 3.52 29 0.42 2 3.53 6 0.07 0.21 3.54 0.9 0.01 0.07 <0.08 3.55 34
>10 3 3.56 28 0.53 0.15 3.57 28 0.61 3 3.58 21 0.08 0.3 0.14 3.59 95 1.2
>10 3.60 90 0.93 2 3.61 12 10 >10 3.62 63 >10 >10 3.63 27 >10 >10 3.64 5
0.13 0.7 0.21 3.65 8 0.08°0.1 0.15 3. 10.08 0.07 0.25 3.67 6 0.38

.-. _::. 0.39 - 550.20.6313.69 96.2 0.11 0.58 3.70 3.5 0.02 0.13

3-73 b’ ™~
k\/‘a

3-74 ©/ °~
A,

3-76 b/':\
|

3-78 ©/°\

3-79 ©/°\
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3.71 11 0.05 0.-08-- 3.72 2.1 0.11 0.06 3.73 11 0.03 0.29 - 1.63 3.74 - 15
- 0.10.153.7572. 0.51.33.76 150.29 1.3 0.7 3.77 65 >10 3 3.78 10
>10 0.22 3.79 5 1.3 0.12 3.80 12 0.22 0.45 5 3.81 21 0.52 0.98 210 3.82
4.8 0.2 0.07 3.83 20 0.08 0.32 0.68 3.84 10 1 0.08 6.00 110 0.35 5 7.00 5.3
0.21 0.47 0.04 0.19 7.01 4.7 0.6 0.54 0.19 7.02 7.5 0.1:0.36 017 7.03 2.9
0.30.39 0.27 i 7.045:21 029 7.05 6.£.3 0.2 0.25 7.06 17 0.8 1.09 0.25
j 7.07 4.10.90.18 7.08 8.7 0.8 1 7. 8.210.8 7.106.610.98 7.11
2.50.6 1.2 0.77 .

3-80 f;/“\
F
e
E
382 ¢r°\
&
3-83 ©/ o~
N
\gj
3-84 /@’ o~
e

a compound of the formula

wherein Rx has one of the meanings given in the following tabie:
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7.12 1.9 0.910.31 0.62 7.13 5.50.81.22 7.14 7.6 0.3 0.36 0.33 7.15 4.5
0.06 0.19 0.26 7.16 6.4 0.2 0.42 7.17 4.3 0.7 0.69 7.18 6.2 0.5 0.7 WO
2004/ 080980 PCT/ EP2004/ 002616 - 166 7.19 13 0.33 7.20 2.5 >10 0.11 7.21
3.3 >10 0.46 7.22 25 0.48 7.23 1.4 0.25 7.245.10.09 7.25 13 0.2 0.73
7.25 2 >10 0.57 7.26 4,1 0.15 7.27 21 0.5 0.22- 7.28 34 1 0.15 7.29 57 2
0.48 7.30 2.1 0.3 18.01 6.6 D6 0.3319.02 2.4 0.5 0.99 8.03 -- 13- 0.22 1
>10 8.04 8 >10 1.1 9.01 22 0.36 1 0.6

Com- Rx
pound
No.

o
7-1

-~
7.3 °
()
N
|
7-4 SN
il
N’\
_o
0/
7.5
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9.02 15. 0.5 0.81 9.03 18 0.1 0.37 9.04 13 0.2 0.73 9.05 22 0.36 1.6 0.6

9.06 23 3 0.4 0.3 9.07 17 >10 0.26 10.01 39 1 0.44 10.02 26 0.9 1.06
10.08 23. 0.9 2.4 11.01 9 0.7 0.85 11.02 4.1 0.8 0.69 11.03 26 0.41 0.1
11.04 4.3 >10 3.2 12.01 2.5 0.09 0.4 0.22- 12.02 1.6 0.05 12.03 2.3 0.25
12.04 1.1 0.14 12.06 2.6 13.01 65 0.81 14.01 19 0.2 1.47 0.28 14.02 190 2

1.1 1 14.03 30 10 1.01 14.04 18 0.54 18p4. 05 37 >10 1 14.06 63 10 1.11
14.07 7.5 0.2 1.4 15.01 15 10 0. 47

7-6 ~

7-7

aH
-~

7-10

182



15.02 21 >10 0.66 15.03 44 2 1.67 16.01 44 >10 4 16.02 6 >10 0.6 16.03
21 3 >10 16.04 9.5 - >10 0.92 16B 11 3 7 16.C 28 0.9 >10 18.01 19 >10
1.29 19.01 <1 0.2 0.3 0.29 1.41 WD 2004/ 080980 PCT/ EP2004/ 002616 -167 19.02
1.6 0.13 0.38 0.91 19.03 <1 0.3 0.09 0.64 19.04 1.6 0.2 0.34 0.14 19.05
1.8 0.2 0.67 0.07 0.47 19.06 51 0.7 19.07 2.1 0.3 0.11 19.08 3.2 0.03 0.4
0.29 0.13 19.09 1.3 0.17 0.39 0.3 0.488319.10 1.3 0.06 0.56 1.02 19.11 38
>10 2 19.12 9 >10 0.7 0.63 19.13 2.5 0.3 1.1 19.14 2.6 0.4 1.13 0.44 19.15
3.1 0.50.36 19.16 2.3 0.7 1.1

7-11 N
Q
N
7-12 @rox
Q
N—
H
0/
7-13
HZI\E)

7-14 @/"\

|
7-15 @"\

183



19. 17
0. 23

1.8 0.
1.5 0.
19. 31
20. 02
6.8 0.

1 >10 0. 17

19.18 7 0.13 0.87
19.21 84 >10 1.71 19.22 3.4 0.12 -0.51 -
05 0.12 -

19.19 5.7 0.4 19.20 1.6 0.03 -
19.23 6.4 0.7 -
19.25 7.2 1 - - 0.49 0.24- 19.26 6. 1-

0. 07
0.71 19.24
0.1- 0.3 19.27 -

19.28 4.8 0.1 0.12 0.3 0.46 19.29 1.9 19.30 <1 0.06 0.1

i

1.8 0.4 0.38 19.32 1.4 0.2 -- 0.31 .
9 0.12 0.17 0.75 0.52 20.03 42 Qj
87 1.46 20.06 5 0.36 0.14 49 20.
0.05 0.29 20.09 2 0.3 0.01 20.10 2 0.1 0.02 20.11 26 2 0.4

2 .01 10 0.3 0.18 0.25 0.7
2.5 2.78 20.04 23 0.58 1.9 20.05
3 0.1 0.050.38 20.08 6.8 0.17

7-16

<

4

5

<

7-17

O~

¢}

=
X

1

7-18

TSNS

=z
e

7-19

3
e
&

\
=
Lz

7-20

oI

184



20.12 9.5 20.13 6.3 0.04 20.14 33 0.32 20.15 14 0.4 0.97 0.3 20.16 7.5
0.06 20.17 2 0.14 20.18 15 0.81 20.19 28 0.21 20.20 3,12 0.1 20.21 26 3
0.68 20.22 8 >10 0.19 20.23 30 0.49 3 20.24 19 0.48 2 WD 2004/ 080980

PCT/ EP2004/ 002616 -168 20.25 6.2 0.21 0.06 20.26 5.3 0.76 0.27 20.27 12
0.85 0.05 0.29 20.28 9.2 0.17 0.08 0.42 20.29 6.1 0.2 0.05 0.31 20.30 7.6
0.3 0.08 0.67 20.31 39 0.5 20.32 13 0-3185-20.33 2.5 0.38 20.34 13 1 0.12
20.35 8.7 0.09 0.09 0.15 21.01 1 0.07 0.19 0.47

7-21 N

N

.

7-22 o<

7-23 /@/o\
QN

il

7-24 N J(J:I/C'ﬁ
O‘Q

7-25 :
0\
9

N,

O

185




21.02 8.5 0.33 >10 21.03 1.7 0.3 0.3 21.04 1.8 0.05 0.3 22.01
22.02 26 1 3 22.03 6.6 0.09 0.15 0.26 23.01 3.4 0.6 0.2 0.63 O.
1.50.20.40.8 23.031.711.12 0.82 23.04 1.2 0.9 1.07 0.6
>10 0.59 23.06 16 1 0.57 23.07 2.1 3 0.84 23.06 6.7 0.3 0.49
_.=0.20.28 24.01 3.6 0.11 0.44 0.05 24.02 2.1 0.5 0.11 0.39
1.08 25.01 8.5 3 1 25.02 3 0.4 0.13 0.64.,26.01 4.4 0.05 0.35 0.
1.9 0.03 0.12 0.09 0.39 26.031.40.10

43

53 :

23
23
24
29

>10 >10
23.02
.05 1.9
.09 -2.1
.03 10.3
26. 02 -

Bfé 0.23 26.04 4.9 0.05 0.43 0.29

1.16 26.05 2.1 0.09 0.23 1.5 26.06 4.4 0.1 0.35 26.07 11 0.5 0.95

7-26
°<
O
N
H
7-27
A\
N
O/
7-30 b
9
\ﬂ/”\)
o
a compound of the formula
i
P
~.

wherein Rx has ane of the meanings given in the following table:

Com-
pound

Rx

éo\

(>

186



26.08 2.9 0.01 0.18 26.09 2.3 0.04 0.22 26.10 2 0.01 0.14 26.11 4.4 0.4
0.78 0.5 26.12 3.7 0.2 0.19 26.13 1.6 0.2 0.44 26.14 . 5 0.19 26.15 . 6.9
1.2 0.08 0.07 26.16 9 0.32 2 26.17 17 0.3 0.1 0.26 26,18 1.3 6 1.17 26.19
9.2 0.43 0.79 26.20 10 0.14 0.22 0.6 0.49 26.21 1.1 0.1 0.49 26.22 <1 0.1
0.28 26.23 1.4 0.3 0.09 0.3 0.18 WO 2004/ 080980 PCT/ EP2004/ 002616 -169
26.24 1 0.5 0.48 0.9 26.25 <1 0.6 0.734@73 26.26 1.9 0.2 0.07 0.34 26.27
4.8 0.6 1.49 26.28 2.1 0.5 1.52 26.29 <1 0.31 0.26 26.30 4.4 1 0.76 26.31
2 0.30.16 26.32 1.6 0.05 0.6

0/
8-2
O
: 4]
D/
8-3
F
8-4 ©/°\
E

a compound of the formula

o] HN N NH

/\N J\@ é‘
H

wherein Rx has ane of the meanings given in the following table:

Com- Rx
pound

9-1

187



26.33 4 0.05 0.23 26.34 7 0,1 0.25 26.35 4.5 0.05 0.3 26.36 1.9 0.07 0.09
26,37 <1 26.38 <1 26.39 3.1 27.01 14 0.06 0.47 27.02 5.1 0.5 1.1 27.03
6.3 >10 0.56 27.04 11 0.1 0.27 27.05 8.2 0.04 0.3 27.06 1 0.08 0.31 27.07
5.52 0.57 - 27.08 9.3 0.6 0.75 27.09 - -4.2 0.5 0.36 28:01 - _ 12 0.3
--0.46 0.3 28.02 1.9 0.08 0.44 3.71 28.03 7.4 0.07 0.29 26:04 7.5 0.3 0.3
28.05 6.7 0.1 0.12 1.39 28:06 17 0.6 Oyﬁp 28:07 47 3 >10 28.08 4.6 0.4

0.37 28.09 31 0.5 0.36 28.10 20 3-1.8 28.11 4.2 0.5 0.63

e
N
o
\

4

7\
n/

z

|
7
@
T
O

S

188



a compound of the formuia

28.12

0.5 0.

3.7 0.

5.9 0.

28. 27

0.9 0.

0.7 2.20.09 29.02 3.3 0.7 1.1 29.03 5.
12 0.2 0. 47

9-6 0/
T .
8]
A
I8
@
Cer _
L
HN N H
.

wherein Rx has one of the meanings given in the following tabie:

Com-
pound

:Rx

3.2 0.3 0.43 0.1 28.13 7.8 0.1 0.55 0.29 28.14 3 0.1 1.44 28.15 10

69 28.16 11 0.11 1 0.6 28.17 15 0.16 1.9 28.18 9.1 >10 2.03 28.19

50.14 28.20 4.4 2 0.4 28.21 1.3 0.10.23 28.22 1.3 0.1 0.3 28.23

50.28 28.24 2.9 0.2 0.09 2.57 28.25 3.9 0.04 0.13 28.26 6.6 0.2 0.57

2.4 0.3 0.42 0.5 28.28 5.2 0.4 0.521 28.29 11 0.4 0.36 28.30 2.3

11 WO 2004/ 080980 PCT/ EP2004/ 0026429_-170 28.31 7.4 0.06 1.06 29.01 13
0.1 0.99 30.01 22 0.2 0.89 30.02

189



30.03 19 0.5 0.68 30.04 25 0.3 0.99 30.058.520.29 30.06 15 1 1.03
30.07 8.8 0.6 0.47 31.01 30 >10 1.6 31.02 31 0.28 0.29 0.42 32.01 4.1 0.1
0.29 32.02 5.9 0.05 0.37 0.12 33.01 2.5 0.08 0.25 f 33.02 5.2 0.06 0.25
0.1 34.01 8 0.10.37 0.28 34.02 11 -- 0.08 1.17 34.03 33 0.19 2.25 34.04
13 >10 1.22 34.05 51 0.36 5.1 34.06 14 >10 3 34.07 27 >10 2.7 34.08 -81
>10 ' 1.9 35.01 6.8 >10 1.43 35.02 6, {gf). 7 0.23 51.00 8.1 0.013 0.19 0.2
52.00 13 0.2 0.41 <0.08 ~1.. -171- 1. A compound selected fromthe group of
conpounds with the foll ow ng names or fornul ae:

-~
102 °
E%Ei
10-3
0‘\.
e
o
a compound of the formula
(4] HN N//’klilH
~ Ax

wherein Rx has one of the meanings given in the following table:

Com- - Rx
pound

e
11-1 ©/°

N

()

180



2- [ 5- brono- 2- (2, 4- di met hoxy- phenyl am no) - pyri m di n- 4-yl am no] - N- et hyl - benze
nesul fonam de; a conmpound of the formula Sr N o HN N NH HN~-S/ Rx O
wherein Rx has one of the neanings given in the following table: Com Rx
pound 3-4 M 3-5 O M 3-6 OW 3-7 Me 171 -172 it 3-11 :N H 3-12
3-15 Owv MO 3-17 Me noo

- 191 -

0/
112 Eb’
%
113
o
\
114

O

7-[5-chloro-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]-2-methyl-2,3-
dihydro-isoindol-1-one;

a compound of the formula

wherein Rx has one of the meanings given in the following table:

191



Ove 3-19 Owve Cod 3-20 Me

3-33 O ~

3-34 r

N ~

//\-..

AC 3-35 0

N M 3-25 MeO 172

-173- 3-31 3-32 NJ:

N Cod 3-39 CN) 173 -174-

-192 -

Com- Rx
pound
12.2
ﬁj"\
O
N
I
12-3
? °<
9
(47: }
12-4
ﬁjo\
QNJ
N
I
125 ]

C

192



3-40 YII N 3-41 CND 3-42 fN,

345 N 1J\|I Cod 3-46 CO0\ O

a compound of the formula

3-43 HNO'.. 3-44 CN) 0~ ~\O 174 -

N~O 3-47 (a) 3-48 N 3-50 0 N

-193 -

12-6

LA

"’
) ——F

0

Lo~
#H
- Rx

wherein Rx has one of the meanings given in the following table:

a compound of the formula

Com-
* pound.

Rx

13-1

175 -

193



0 175 - 176 - 3-51 ~\ N

HQ._

3-52

3-57 r -Nof 176 -177- 3-58 N (0)

wherein Ry has one of the meanings given in the following table:

a compound of the formula

0\ C 3-53 &N
3-61 3-63 3-64

S

Com-

pound

Ry

14-1

14-3

14-4

14-7

N 3-54 CN//

3-56

184



3-65 3-66 N 3-67 #N 177 -178- 3-68 N, r ~ L1 1 NH 0 3-69 3-70 o Cod
3-71 o Cod 3-72 1 o~ o0 178 -179 1 3-73 3-73 3-74

-195-

wherein Rx has one of the meanings given in the following table:

Compound Rx

15-1
. O\

.

15-2 E
0

SN
\CL\

a compound of the formula

Ry F

wherein Ry has one of the meanings given in the following table:

195



"N 3-76 3-78\ ~ 3-79 1 \ ~ 179 -180- 3-80 1 \ \ F 3-81 F/ 3-82 ~1 \
ol~ 3-83/ 3-84 a conpound of the formula NN N' NN H E wherein Rx has one
of the meanings given in the following table: 180 -181 - Com Rx pound No.

7-1 9 U

- 196 -
Com- Ry
pound
162 |
N
|
16-3 |
(l) :
16-4 |
@
O

a compound of the formula

a compound of the formula
: N,
F o HM N NH
Fj\/u\sﬂ 0
I t ] < j/ ~
[s]
F

a compound of the formula

196



7-2 NH O 7-3 CNN) 7-4 O~ O | O 7-5 "N 181 -182- 7-6 ~~ ~N of Ol

CND Ac O- 7-6 NON7-9 01~ 7-101 ¢ 182 -183-
-197 -
Cl
B
~ Rx
H

()

wherein Rx has one of the meanings given in the following table:

Com- Rx
pound.
1841
O
®
o)\

a compound of the formula

ci I Ny

H HN N//I\NH

N\sjfo |!1

Vi X
Q

wherein Rx has one of the meanings given in the following table:

Com- Rx
pound

197



| 7-13 ZNO 7-14 CD N 7-15 CH N c-0O 183

7-11 0~gq N 7-12 oll N H ol
0- 7-17 NH, 0 7-18

-184- 7-16 o~1 \ 'I CN O

-198 -
191 o~
N
.
H
&
19:2
Qﬁ'\
o
19-3
o}
A
94 o
19-
5%
E'rj
19-5 <j/ °~
:

1¢8



G0 NH
I N/

7-23 |

7-19 JN 7-20 o' ||
\' '\ 7-24 JVN |

184 -185- 7-21 \ O 11\
[ GN 7-25 ~J 185 -186- 7-26 O CN H 7-27

-189 -

I'N

19-6
@0\
Lo
19-7
<j°\
0
T
19-8
<j/°\
@
[a)
19-8
d]/"\
Q
N—v'—
/
18-10
d]/"\
HN.
|
/N
19-12
L
F:
Q
N-—-—
H

~[N 7-22 ™ |

( JN

199



7-30 r N\ a conpound of the formula Sr O HN NNH \H- RX wherein Rx has
one of the neanings given in the following table: Com Rx pound 8-1 01~
00 186 -187- 8-2 1 of Cod 8-3 ril: 8-4 o~1 F a conpound of the fornula ef
O HNINH /\N/ | wherein Rx has one of the neanings given in the follow ng
table: Com Rx pound o~ '

- 200 -
19-13
dj/“\
N
ol
X
1614
<j/°\
N
ol
ant
19-15
dj/”\
(Ng
O
19-16
0\
19-17 :
o"\
s )
&“’

200



9-1 Cod 187 -188 o~ 9-2 CN 9-3 9 0 9-4 U9-5 OCND O 188 -189- 9-6 9-7 G
a conpound of the formula a N O HN NH Rx wherein Rx has one of the
meani ngs given in the following table: Com RXx

-201 -

19-18

(8]
10-19 @' ~

19-20 <>/°\
&
\
1922
o
NC/JH
1523
o

201



“pound 189 -190 ol~ 10-2 1 \ N 10-3 1 \ o~ N a a conpound of the formula
a OHNTIGC; NIiIH H~ Rx wherein Rx has one of the neanings given in the
following table: Com Rx pound ol 111 \ Cod 190 -191 - o~ 11-2 9

-202 -

o
Ly

0\
N
|
19-25
: |
[N
0

)

19-26 @/

19-27

N

3
&
-
J
o
L

@

19-28

202



U 11-3 1 \ ~ 11-4 CND

7-[5-chl or o- 2- (2- et hoxy- 4- nor phol i n-4-yl - phenyl am no) - pyri m di n-4-yl am no] -
2-methyl -2,3- di hydro-iso i ndol-1-one; a conpound of the formula i O FIN
I / Rx N wherein Rx has one of the neanings given in the follow ng table:
191 -192- Com Rx pound 12-2 1 \ o\ CN 12-3 9 oe 12-4 P |

- 203 -

18-29
' i 0
0

. 19-30

1

4

/‘\I

AN

19-31 @

1
C
),
C
O

19-32 @

H

~
N’\
(o
~
N
0
o\
N

a compound of the formula

203



12-5 i | 192

-193- 12-6 N

~0

a conpound of the formula O ~

HN A NET Ras

| -N wherein Rx has one of the neanings given in the following table: Com
13-1 a compound of the forrmula 193 -194- G/JINN Ry / O

Rx pound.

wherein Ry has one of the neanings given in the follow ng table:

pound 14-1

wherein Rx has one of the meanings given in the following table:

~N

- 204 -

Com- Rx
pound
-
20-1 0
O
(o]
o
202
@
N
|
Ac
20-4
o. _F
0 j K
F
20-5
@/D\
o
w4
20-6

Com Ry

204



| 6 14-3 NHI F 14-4 [/~ 14-7 O1 N a conmpound of the fornmula 194 -195

~N i OIIN" NNHIl | Rx C wherein Fix has one of the neanings given in the
following table: Conmpound It 15-1 CN~1 N 15-2 a conpound of the fornula O
11V J N 1vH

; -205 -

20-7 : o
S
5
20-8
<j/°\
O
O

|

| C
20-10 | @
| N

20-11 b/"/

205



| U I
follow ng tabl e:

conmpound of the formula a N
HNNNN NNi~F/S\ I \ |

F O

195 -196- Com

Ry

pound 16-2 ~rf

16-3 16.4 C(~

~\
i
| -206-
- -
2012 | . ©
é P
O
)
| —
20-13 °<
/B
)
N
|
20-15 @, o
| N
; QJYNHE
0
i
f o
20-16
Q
O
N
20-17 O~
Q
s N—
! H
|
o o
20-18

O-1 HRy T wherein Ry has one of the neanings given in the

a

~NO HNNNH F a conpound of the formula C
0 a conmpound of the fornula 196

206

N



-197 N N f HN)~"NH | Rx H O wherein Rx has one of the neanings given
in the followng table: Com Rx pound. 18-1 o~. Q o0l11l-1 a conpound of
the formula ci Hp HNNTrC'I~NH N o wherein Rx has one of the neani ngs
given in the following table: Corn- Rx pound 197 -198- 19-1 O~

- 207 -

_ o
20-18
N

ne

. 0\
20-20 '
N
20-21
ﬁj o
[w}

20-22 ] b’ )

20-23 /ﬁjo\
20-24 f;/"\
F

: o
20-25

207




q
F

N-
19

H
-8

lo
Co

| ~
d

19-2 "-

19-9 N

\

o 19-3 0

0- 19-4 19-5 0~1 C-

19-10 19-12 F M 199 200 -

E.
-208 -

.
20-26
h\
(4]
20-27 @ ~
-
: 0
20-28 |
“>_
: N
20-29 = |
"\
PN
20-30 :
&
‘ A
! /@,o\
20-32
Q.
20-33 /é’ >
<

198 -199- 19-6 19-7

208



19-13 19-14 19-15 ol~ CU 19-16 19-17 6N 200 -201- 19-18 O 19-19 0~ N UY
NHZ 0 19-20 N 19-22 I H 19-23 NH ON 201 -202- 19-24 ol ~ .

20-34 i ﬁj o~
'(\N

20-35

a compound of the formula

/\r ﬁ";/s A
o

wherein Rx has one of the meanings given in thé following table:

Com- . Rx

pound

21-1

212 I

- 209



yr 19-25 F Cod 19-26 F 0 0 19-27 9 U 19-28 F 202 203 - 19-29 o Co
19-30 ol~ 0~ N, ~M 19-31 1 ~ CN, ~0o 19-32 ol~ HN ~ a conpound of
the formul a

|
i
-21(5).

21-4

a compound of the formula

wherein Rx haé one of the meanings given in théf following table:
i

Com-  Rx
pound ,
22-2 P
i ¢FO\
F
22-3
@J’\

210



c

given in the follow ng table:

F

~ / HpHNNNH O Rx 203 -204- wherein Rx has one of the neanings

Com Rx pound 20-1 COD 20-2 CND Ac

20-5 20-6 CND 204 205- 20-7 0~1 CCN N 20-8

a compound of the forrmula

wherein Rx has one of the meanings given in the following table:

-21

=J
1-
1

Com- Rx
pound
231 .
: o
o)
T
f o
23.2 ¢(
7
iq
C
233 -'
@J’\
iN:
: N
23-4
0\
H,/

20-4 |

211

/



NU 209 6: NI'\1 CNV 20-10 (N) 020-11 |

o/ r N/ of 205 -206- 20-12 CN
O- 20-13 CN~ 20-15 1 O% :

N NH O 20-16 NCNJ 20-17 O- N

- 21.2 -
23-5
@J’\
| b«\
|
23-6 °<
®
0
23-7
23.8
23-9

212



H, 20-18 ~ IN 206 20-19 HOP 20-20 IN\  20-21 \ o~

o |

~ Ce)

20-22 C-)

20-23 20-24 1 \ ~ 20-25 (~\ 207 - 208 - 20-26 N\ 20-27 \ ON 20-28 20-29

ON 20-30
{
215

a compound of the formula

wherein Rx has one of the meanings given in the following table:

Com- Ry

pound

24~

24-2

24-3

a compound of the formula

213



20-32 GN 20-33 \ 208 - 209 - 20-34 0 20-35 a a conpound of the formula IM
~N" 1 ~IR Oi RY wherein Rx has one of the neanings given in the
following table: Com Rx pound ¢/ 21-1 v 21-2 0-1 209 -210- A 21-3 I!~

21-4

214
¢L
H /o HN N Ii.lH
7/5/ RX
o)

wherein Rx has one of the meanings given in the following table:

Com- Rx
pound
25-1 o~
O
25-2 o~

a compound of the formula

o) N NH
//S Hx
0

wherain Rx has one of the meanings given in the following table:

Com- Rx
pound

214



ON D ~O a conmpound of the formula ci

of the nmeanings given in the follow ng table:
\ 210 -211 - a conpound of the formula p M N i NH wherei n Rx

has one of the neanings given in the follow ng table:

F 22-3 o\

\' Q

_o{5.

26-1
0"
26-2 O
]
lI:’u'
iﬁ.c
e
28-3 {
iQ
' N
@
|
e
26-4 g
@
O
26-5

-O-Cr

[»]

NN NNH NO Sy RY wherein Rx has one
Com Rx pound 22-2 1 \ ~

Com Rx pound 23-1

218



O CN2, 23-2 23-3 23-4 211 -212- 23-5 oll

23-9 ~1 .0 212 -213- a conpound of the fornula ~
Rx wherein Rx has one of the neanings given in the foll ow ng table:

pound 24-1

+ N

26-6

26-7

26-8

26-9

H HN N~NN

23-6 Cod 23-7 ~1 23-8 ~1 0 00

'"NO S~~
Com Rx

216



N C24-2 N

24-3 a conpound of the formula 213 -214- C1

\' N HN |

NNH [J

N// | Rx wherein Rx has one of the neanings given in the follow ng table:
a conmpound of the formula N p HN

Com Rx pound 25-1 1 c~

Co~ 25-2

C~

N~NH 1S/ Ax wherein Rx has one of the neanings given in the foll ow ng

“table:

Com Rx pound 214 215

.217-

~
26-10 ©
)
.=<N
~
26-11 ¢r°
N .
.y
|
Ag
~
26-12 @/‘3
N
&O
NH,
~
26-13 @0
N
O-,,_ ’(0
NH,

217



o/ 26-1 26-2
216 26-6 N

~1J N Ac
\H 26-7 N

26-3 ~U 26-4 N
I'"AO 26-8 o CN

" ON/
26-9 CND

26-5 o0 i

- 218 -

26-14 @
/
26-15
Y
Ac:/N\/J
~
26-16 ©/°
q—!
C
O
e
26-17 bﬁ’
)
6
v
26-18 0
Q
o

N 10 Nnl2 215

218



216 -217 o 26-10 C' O=<N 26-11 N

I Ac 26-12 N CO N2 O

NH2 217 -218 o'er 26-14 N Cy O NHZ 26-151 O N
- 219 -
-~
26-19 °
Q
Q,
26-20
0/
0
)
-
O/
26-21
O
-
-~
26-22 @c’
L
N o
-~
26-23 0
@
)N\

26-13 N

219



Ac -INV 26-16 / O

(\/ N~

-0 26-21 ? ~

26-17 26-18 |

\

0 N 218 -219- 26-19 O
26-22 OC.1 O 26-23 CN' A 219 -220

-220 -

26-24

=

L
\

26-25

o).

X

‘--.__Z

26-26

_ZD_OAQ_

26-27

O

T

26-28

felve

OoH

01 26-20

220



0 26-24 |
26-29 ~ o~

(Zr 26-25 O NH 26-26 0 O

26- 30

26-27 OH 26-28 q OH 220 -

F 26-31 00 26-32\ o~1 r N/ J
. 221 -
0
26-29 @
Q)
O
26-30 ©/°
L
P
26-31
)
P
26-30 |
0"\
pe
e
5633
[f]/“\
)@
™y
s
2634 |
O
N
e

26- 33

221 -

221



~N O 26-34 221 -222- 26-35 111 ~JINHO'" v 26-36 o~ '0 0 26-37 | HN,

26-38 o

N--NG 26-39 0 NHz Ga a conpound of the fornula CI\

N

NN N wherein Rx has one of the neanings given in the follow ng table:

a compound of the formula

wherein Rx has one of the meanings given in the following table:

- 222 -

26-35

,(Ero\
@
HO
26-36
o
S
@
26-37 | |
Q
(7
"™\
26-38 | ]
(s
f N
-
26-39
ae
T
o HN N//l\NH
4 x
6’/

/\ SO

222



222 - 223 -
27-5 Cad 223 -

224 27-6 |

Com Rx pound ov

o\

Cad 27-2 U 27-3 "N 27-4 |

27-1 |
0 NH. 27-7 1 o\ N NHe
- 223 -
Com- Rx
pound
0/
271 d‘:f
)
Q
(s]
27.2 @’ ~
Q
O
27-3 o~
N
ra
\ W
N
n )
27-4 @’ ~
Q
[N
B
27-5 ~

O

\' O

27-9

o~ 9 Cod

223



9 CN a conmpound of the formula O HN NI wherein Rx has one of the
meani ngs given in the followng table: 224 - 225 - Com Rx pound 28-1 aro
NH 10 28.2 (N OHO 28-3 co of 28-4 N, 225 -226- 28-5 N C~~ 28-6

- 224 -

0
07-B @, ~

27-7 ¢°\
N
Lo
27-8 @’ >

Q.
27-9 @“ ~
QNJ

a compound of the formula

whaerein Rx has aone of the meanings given in the following table:

224



Cod 28-8 U 28-9 O [N 226 - 227

Cod 227 - 228 - 28-14 C) 0 28-15 N H2N O ~

28-10 oN 28-11 CND 28-12 28-13 |

-225-

28-16 O

Com- Rx
pound
0/
28-1
QU
NH,
"
28-2 @/ °
B
G,
rﬁ
-~
283 °
)
Q
O/
28-4
N/&7
\_{

225



N9 OH 28-17 O
28-20 /NH 0- 28-21 NH 229 - 230 0/

/ 0 228 - 229 ol

28-18 N O 28-19 A~ 0 C N, o'er

28-22 q

-226-

28-5

O

z

/T
n/

—

28-6

=

/N

o

\_/

28-8

o
\

28-9

o
\

O-O-p| OO

226



N 28-23 CND O 28-24 C) 28-25 N9 OCND 230 - 231 28-26 0 CH NO 28-27
N QO HNH 28-28 HNH, 28-29 O JN

- 22? -
J ~
28-10 ©/°
CP
N
e
28-11 o
@
1
AL
-
28-12 o

)
<

227



28-30 ol 0 231 -232- 28-31 & a conpound of the formula CL N QH N N-NH O
/ as wherein Rx has one of the neanings given in the following table: Com

Rx pound 29-1 0_1 Cod 29-2 9 0 232 -233- 29-3

formula d

HN N’

NH

-228 -

C N a compound of the

. o~
28-14 ©°
@
-~
28-15 <>/°
?
HNT SO
-~
28-16 ©/°
Q‘J
OH
28-17

Jollvs

P

228



/ Rx O wherein Rx has one of the nmeanings given in the follow ng table;
Com Rx pound 30-1 ~1 Cod a 30-2 CN1 233 -234- 30-3 o-~ 0 NN 30-4 o\
N~// "~N OL~ 30-5 N30-6 \ \ NH2 30-7 o\ a conpound of the formula 234
-235

- 929 -
-~
28-18 o
Q
o
/
28-19 @"
f%
]
|
-~
28-20 @ﬂ
Q
/NH
-~
28-21 @ﬂz’
Q
NH
/

229



N HN N NH DSO Rx O wherein Rx has one of the neanings given in the
followng table: Com Fix pound. 31-1 31-2 ~0) a conpound of the
formula i N O HN NH S Hx wherein Rx has one of the nmeanings given in
the follow ng table: 235 -236- Com Rx pounds 32-1) | Ac 32-2i a
conpound of the formula C -
-230 -

28.22 @,O/
Q
N
/
28-23 o~
[N
Tll\°
2824 o”
)
E:B
28-25 @/0/
CP
N
O

230



N ~ OHNXN'NH S Rx wherein Rx has one of the meanings given in the

follow ng tabl e:
o\ Cod

s/ 34-6

Com Rx pound 33-1 CND 1 Ac 236 - .
N NN N NH Co) wherein Ry has one of
pound 34-1 34-2 34-4

a conpound of the formula ci
t he meanings given in the foll ow ng

table; Com Ry
-231 -
28-26 o
N
[ y
L
0
~
28-27 @/"
N
L 20
A
NH,
o~
28-28 ©/°
@
o, 20
v
NH,
-~
28-29 /©/°
N
S
-~
28-30 °
/0
[a]
|

237

33-2 1\

231



37

br ono- 2- ( 2- net hoxy- 4- nDrpholln 4-yl -

i met hyl benzenesul f onam de; and 2-[232b
phenyl am no) - pyri m di n-4-yl am no] - 5-f | uor

- 2- (2- met hoxy- 4- nor phol i n-4-yl -

28-31

D

a compound of the formula

\)\ Ijk

sl

wherein Rx has one of the meanings given in the following table:

Com- Rx
pound
20-1 °~
EN
B
O
29-2
[:].
O

238 C \N34-7 own~-Nn F GI ~/Nl, 34-8 awn" wa ~\s \ I\
N a conmpound of the formula IN HN NiH RK CN wherein Rx has one of
anings given in the.following table: o0l1~ 35-1 (0) 238 -

239 -

35-2 ~

pheny! am no) - pyri m di n-4-yl am no] - N

232



met hyl - benzenesul fonam de; or a salt thereof. 2. A pharnaceuti cal
conposition conprising a conpound of the fornula I, or a pharnmaceutically
acceptable alt thereof according to claim1l, together with one or nore
pharmaceutically acceptable diluents or carrriers. 239 11

- 233 -

20-3 ~

A\
\_/

a compound of the formula

' (s ]
30-2 ©’ ~

233



-234 -

- ww“NHHVT.AHHUY:AMHUVT|

30-3

30-4

30-5

30-6

30-7

a compound of the formula

234



/ 1
~g | |
/ ,
o

i
wherein Rx has one of the meanings given in the following table:

Com- ' Rx
pound: '

31-1

31-2

a compound of the formula

wherein Rx has one of the meanings given in the following table:

\
N

235



a compeound of the formula

-236 -

Com- Rx
pounds
' -
a2-1 ©
)
{
Ac
32-2 O~
()
.D

A DO

o HN N TH
Rx

/
//S/
0

wherein Rx has one of the meanings given in the following table:

Com- Rx
pound

7
331 ©/°

236



a compound of the formula

wherein Ry has one of the meanings given in the following table:

- 237 -

33-2

9

Com-

pound

34-2 O\ //P
P
o

. 0
34-4 /L/\s’/

34-6 ©\//° |
A
[b]

237



34-7

34-8 A

a compound of the farmula

G

wherein Rx has one of the meanings given in the.following table:

35-1

238



-230 -

N
g

35-2

2-[5-bromo-2—(2—methoxy-4-morpholin-4-y|-pheny!amino)-pyrimidin-4—ylamino]-N, N-dimethyl-
benzenesulfonamide; and

2-[5-bromo-2-(2-methoxy-4-morpholin-4-yl-phenylamino)-pyrimidin-4-ylamino]-5-fluoro-N-

methyl-benzenesulfonamide;
or a salt thereof.
2. A pharmaceutical composition comprising a compound of the formula |, or a

pharmaceutically acceptable alt thereof according to claim 1, together with one or mare

pharmaceutically acceptable diluents or carrriers.
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