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WO 2006/000371 PCT/EP2005/006649 Pyrimidine Derivatives The
present invention is concerned with novel pyrimidine derivatives useful as
lib- HSD1 inhibitors (T2D). The invention is concerned particularly with

WIS of formula | and 5 pharmaceutically acceptable” SATE AR 006649

esters thereof R2 R3 fNI R N N S~R4 R (I) wherein Rl is alkyl,
cycloalkyl, cycloalkylalkoxy, alkoxyalkyl, cycloalkylalkoxyalkyl,
heterocyclyl, heterocyclylalkyl, aryl, arylalkyl, aryloxyalkyl, amino or
aminoalkyl; 10 Rz is hydrogen, alkyl or aryl; R3 is hydrogen, alkyl or aryl;
R4 is phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl or

thiomorpholyl, wherein phenyl, naphtyl, thiophenyl, quinolyl, piperidyl,
morpholyl and thiomorpholyl are optionally substituted with one or more
substituents independently selected from 15 alkyl, cycloalkyl, halogen,
alkoxy, cyano, trifluoromethyl, aryl, arylallcyl, aryloxy, oxazolyl, pyridinyl,
pyrimidinyl, pyrazolyl, imidazolyl and thiazolyl; R5 is hydrogen, alkyl,
aralkyl, cycloalkylalkyl or ami adalkyl.M¥R{/18.05.05 WO
2006/000371 PCT/EP2005/00

The present invention is concerned with novel pyrimidine derivatives useful as 11b-

HSD1 inhibitors (T2D).

The invention is concerned particutasly with compounds of forraula I and

pharmaceutically acceptable salts and esters thereof
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wherein

R} 1s alkyl, cycloalkyl, cycloalkylalkoxy, alkoxyalkyl, cycloalkylatkoxyalkyl, heterocyclyl,
heterocyclylalkyl, aryl, arylalkyl, aryloxyalkyl, amino or aminoalkyl;

R? {s hydrogen, alkyl or aryl;
R® is hydrogen, alkyl or aryl;

R* is phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl or thiomorpholyl,
wherein phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl and thiomorpholyl
are optionally substituted with one or more substituents independently selected from
alkyl, cycloalkyl, halogen, alkoxy, cyano, trifluoromethyl, aryl, arylalkyl, aryloxy,
oxazolyl, pyridinyl, pyrimidinyl, pyrazolyl, imidazolyl and thiazolyl;

R® is hydrogen, alkyl, aralkyl, cycloalkylalkyl or aminocarbonylatkyl;
Wh/18.C5.05



-2- and, wherein N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide;
2-chloro-N-(2-methyl-4-pyrimidinyl)-p-toluenesulfonamide;
ng)-éfg?({%lgr%%tlzwam|no)-6-methyl-5-propyl-4-pyr|m|d|nyl)-benz§g%%%

[fonami
2605/006649
5-trichloro-N-(2,6-dimethyl-4-pyrimidinyl)2benzenesulfonamide are
excluded. Glucocorticoids (cortisol in humans, corticosterone in mice and
rats) afeesrin important class of adrenocorticosteroids thatregulate many
metabolic and homeostatic processes and form a key component of the
resppasatesiybssyfhodiaelticeigsmetiianithidisacellular glucocorticoid
receptors and, in some tissues, mineralocorticoid receptors; both being

nylciear SIRNBCHRLARN facinis: @epsorticeit attion.amitarget tissues

depends not only on circulating steroid concentrations and the cellular
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which extent glucoc rticoids gain access to receptors in an
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principal’ active
11-hydroxy-glucocorticoid (Cortisol in men) and their inactive 11-keto
rrfé'f'aﬁé’élﬁéy@d?cortisone in men). The enzyme | Ibeta-hydroxysteroid
dehydrogenase type 1(i Ibeta-HSDI) inter- converts inactive into active -
glucoceiticgidss tRereRy RIIRORMRIQ chaiR d3tiesat imadtiatidnof eatular
agonist concentration and thus activation of corticosteroid k | :
B SBh e P SLOA e oy e Ry P et taic
differencesid Genea xprestioneht iahcarpoBEse MEm WERSURERRL actvia
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expression that might be associated with insul'ncg i ¢ depends
CEAD TG YRS TR At RN oo H g e depenc

approxifyate st foRistpoidguiee Tt AaHIBSS IR LU SHESEIRRIVIGERTRIO™ Dot
Morgoyelnda-auarexprpesingdinetackio itir-adip ocyieslobmisededdorticoids gain
Vlsa(égésasltgtr)gcsé : ot gntgnaactive forms, 11beta-hydroxysteroid dehydrogenases (11beta-

15 HSD's) catalyze the interconversion of the principal active 11-hydroxy-glucocorticoid

(Cortisol in men) and their inactive 11-keto metabolites {cortisone in men).

The enzyme 11beta-hydroxysteroid dehydrogenase type 1 (11beta-HSD1) inter-
converts inactive into active glucocorticoids, thereby playing a major role in local
modulation of celiular agonist concentration and thus activation of corticosteroid receptors

20 in target tissues. In a recent study made by F. Hoffmann-La Roche differences in gene
expression in lean and obese men Were analyzed using gene array technology in order to
identify specific changes in gene expression that might be associated with insulin
resistance or altered metabolism. This study revealed that the mRNA for 1 ibeta-HSD1 is
approximately two-fold up regulated in adipose tissue in obese individuals. Moreover,

95 overexpressing 11beta-HSD1 in adipocytes of mice led to visceral obesity and to a
syndrome-X like phenotype (Masuzaki H. et al., Science. 2001 Dec 7; 294(5549):2166-70.).
Taken together, these data very strongly support an important role of 11beta-FSD1 in the
induction of obesity and the impairment of glucose homeostasis and lipid parameters.

Thus, selective inhibition of this enzyme could lower blood glucose levels in Type 2



syndrome-X like phenotype (Masuzaki H. et al., Science. 2001 Dec 7;
294(5549):2166-70.). Taken together, these data very strongly support an
important role of llbeta-HSD1 in the induction of obesity and th

Wl%%ﬁﬂﬁqgﬁtlof glucose homeostasis and lipid parameters. 'Fﬁl}s% 5 0eS(/: 9\55349
inhibition of this enzyme could lower blogd glucose levels in Type 2 WO
2006/000371 PCT/EP2005/006649 diabetic patients, normalize elevated
lipithghraatetes sandibiveetiomeed Bighpobues adijersdudiadight in obese
phgrm‘gcological indication that llbeta-HSDI inhibition in men might have
bereticial effects were obtained by using carbenoxolone, an anti-ulcer
drug whic inhibits both llpeta-HSD relata . o
Ilbeta\?ﬁéagf.?f?l(%%%{%? %ﬁ#@agr‘ caén%&%f% gga to an %ﬁ%@%@iﬁnﬂiﬁn ﬁlﬁﬁ” b‘ht
JenvsitieityfirialcEieig Wean hsIAGBIBARS TDEIRISR? AP Hstrepdrug which

5 Celiiian sRrtisolaveisand tdatefesated pimizieg BomefiiE Trekterousth
effects. Salksr #Lal. 1992 4 Gl Fndastiel MRl a3 13 BAMion of
IBBEHISDYS expressed in many tissues including liver, adipose tissue,
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(compared to llbeta-HSD?2). 11 beta-HSDI in tissue homogenates and
VtV)hen nupfiedisividiregtional axhibijngdetiddodtazdahydidigesatisuandscular
Ibeta-reductase reactions, with ar Wity of . :
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r A Wif icrease eﬁ"ectlv,é’ intracellular glucocorticoid levels and, .
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regeneration will increase effective intracellular glucocorticoid levels and thereby
amplifying glucocorticoid activity. It is this elevated cellular cortisol concentration that

might lead to increased hepatic glucose production, adipocyte differentiation and insulin

sorme of its

(i1

20 resistance.

Inhibition of 11beta-HSD1 should not only reduce the typical Syndrome-X./

Diabetes associated symptoms, but it should also be save and without major side effect,
Studies with the unspecific inhibitor carbenoxolone highlight the importance of
developing specific 11beta~HSD1 inhibitors. The inhibition of the 11beta-HSD2 enzyme is

25 badly tolerated and results in increased blood pressure. In contrast inhibition of 11beta-
HSD1 should be well tolerated since 11beta-HSD1 knockout mice were found be healthy
and to resist hyperglycemia provoked by obesity or stress (Kotelevtsev Y. et al., Proc Natl
Acad Sci U § A. 1997 Dec 23;94(26):14924-9). Similar upon starvation these mice had
attenuated activation of key hepatic enzymes that are involved in gluconeogenesis. In

30 addition, these mice had improved lipid and lipoprotein profiles suggesting that inhibition
of HSDI might be highly efficacious and safe. Recent reports indicate that 11beta-HSD1
inhibitors might also be beneficial to reduce high blood pressure (Masuzaki H. etal., ] Clin
Invest. 2003 July;112(1):83-90; Rauz S. et al., QJM. 2003 Tuly:96(7):481-90) o improve



Diabetes associated symptoms, but it should also be save and without
major side effect. Studies with the unspecific inhibitor carbenoxolone
WO ' Q)&g Ehe importance of developing specific llbeta-HSD| inhibitors{.}
e Inhibition of the | Ibeta-HSD2 enzyme is 25 badly tolerhfetFARA PALSHE

in increased blood pressure. In contras{ inhibition of 1lbeta- HSD1 should

be well tolerated since llbeta-HSDI knockout mice were found be healthy
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HSDI might be highly efficacious and safe. Recent reports indicate that |
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Objects of the embodiments disclosed herein are the compounds of formula [ and their
aforementioned salts and esters per se and their use as therapeutically active substances, a
process for the manufacture of the said compounds, intermediates, pharmaceutical
compositions, medicaments containing the said compounds, their pharmaceutically
‘acceptable salts and esters, the use of the said compounds, esters and salts for the
prophylaxis and/or therapy of illnesses, especially in the treatment or prophylaxis of eating
disorders, obesity, dyslipidemiae, hypertension and/or diabetes, parficularly diabetes Type
11, and the use of the said compounds, salts and esters for the production of medicaments
for the treatment or prophylaxis of metabolic disorders, obesity, dyslipidemiae,
hypertension and/or diabetes, particularly diabetes Type IL.



treatment of metabolic disorders, obesity, dyslipidemiae, hypertension
and/or diabetes, particularly diabetes Type Il. The compounds of this
disclosure can further be used in the prophylaxis and/or treatment of high
odutardngtppdBsipwetiodarte, oy iseihsenaeid)dr Hderpdédeneration.
Objects of the embodiments disclosed herein are the compounds of
formula I and their aforementioneggsalts and esters per se and their use
as therapeutically active substances, a process for the manufacture of the
said compounds, intermediate ageutiggl compositions,
medicaments containing the s ﬁ(ﬁﬂ)uﬁ‘cg/,their pharmaceutically
acceptable salts and estersﬂ e UNe of TNE ¢ sa'?‘d%ompounds, esters and
salts for the prophylaxis and/or therapy# illnesses, especially in the
treatment or prophylaxis of eating disorders, obesity, dyslipidemiae,
hypertension and/or diabetes, particulély diabetes Type I, and the use of
the said compounds, salts and esters for the production of medicaments
for the treatment or prophylaxis of metabolic disorders, obesity,

dydigpaitemiae, hypertension and/or diabetes, particularly diabetes Type
H. 4a According to a first aspect, there are provided compounds of

I:?/{clopropyizec@%;%'t%soprogé’%tbu yl mi%}%%t I Sd’
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phenyl; R2 is hydragen, alkyl or aryl; R3 is hydrogen, alkyl or aryl; R4 is
pRA miydeghity hlkilaplsiy!, quinolyl, piperidyl, morpholyl or thiomorpholyl, -

R'is hydrogen, alkyl or aryl;
R* is phenyl, naphtyl, thiophenyl, quinoly}, piperidyl, morpholy! or thiomorpholyl,

wherein phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl and
thiomorpholyl are optionally substituted with one or more substituents
mdependently selected from alkyl, cycioalkyl, halogen, alkoxy, cyano,

trifluoromethyl, aryl, arylalkyl, aryloxy, oxazolyl, pyridinyl, pyrimidinyl, pyrazolyl,
imidazolyl and thiazotyl;

R’ is hydrogen, alkyl, aralkyl, cycloalkylalkyl or aminocarbonylalkyl;
and pharmaceutically acceptable salts and esters thereof:
and, wherein

N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide;
2-chloro-N-(2-methyl-4-pyrimidinyl)-p-toluenesulfonamide;
2,4, S-trichloro-N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide; and

4-¢hloro-N-(2,6-dimethyl-pyrimidin-4-y1)-benzenesulfonamide

are excluded.



wherein phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl and
thiomorpholyl are optionally substituted with one or more substituents
independently selected from alkyls gycloalkyl, halogen, alkoxy, cyan,
trifluoromethyl, aryl, arylalkyl, aryloxy, oxazolyl, pyridinyl, pyrimidinyl,
pytezotgininiidazeiyirsinesihiaziblyt RSpievigaitagerncaskyfomthgkpreparation of a

compBUROR YRy Loy 2 iRgRareylalkyln ANALBRAITRCRLHLAHY RasaRiale
salts and esters thereof; and, wherein
N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide;
2-chloro-N-(2-methyl-4-pyrimidinyl)-p-toluenesulfonamide; 2,4,
5-trichloro-N-(2,6-dimethyl-4-pyrimi l)-benzenesulfonamide; and
4-'6hloro-N-(2,6-dimethyl-pyrimidin-4iyl)-gethzenesulfonamide are
excluded. 4b According to a secdfjd agpect, there is provided a process
for the preparation of a comp ﬂ i ove comprising the
reaction of a compound according to formula’ R2 Ra1l R1"NA NHR5 A
in the presence of a compound acco(;%ing to formula 0 10 CIS%R4 where
R'to R' are as defined above. Accordihg to a third aspect, there are

T SR SN s A UL
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where R to R are as defined above.

According to a third aspect, there are provided compounds as defined above for the

preparation of medicaments for the treatment of diabetes.

According to a fourth aspect, there is provided a pharmaceutical composition comprising

a compound as defined above and a therapeutically inert carrier.

According to a fifth aspect, there is provided the use of a compound as defined above for

the preparation of medicaments for the treatment of diabetes.



preparation of medicaments for the treatment of diabetes. According to a
fourth aspect, there is provided a pharmaceutical composition comprising
a compound as defined above and a therapeutically inert carrier.
According to a fifth aspect, there is provided the use of a compound as
defined above for the preparation of medicaments for the treatment of
diabetesdidg técostidmpetd Bepddpapledtithere dEarouRIadARigERcdphove for
the SRPAPRURGRS-GRIingd aboYE fok R RIRRALRHORGf sedicamenis for the
reatment and prophylaxis of diabetes Type 11. According to a seventh
aspect, there is provided a compound as defined above, when
man gaeliig thas Befinkdsaboveied deardindtosarmmighithl as plsénethabevarevhen
rovided ¢ of formulal R2 Rs hfF (I} wherein R'is methyl,
margultﬁ(f}lu{:@% o%%%%%%%fébutyl, isopropyl, tertbutyl, methoxymethyl,
cyclopropylmethoxymethyl, 2-methyl-thiazolyL morpholinylmethyl or
phenykoBZqi i diage asmiyheraryRXisi hydiegeds alkyinontalyl, R4 is
phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl or thiomorpholyl,
wherein phenyl, naphtyl, thiophengf quinolyl, piperidyl, morpholyl and
thiomorpholyl are optionally substjtytedg#ith one or more substituents
- independently selected from al \V Ioa@t)(l, alogen, alkoxy, cyano,
trifluoromethyl, aryl, arylallc% xqu‘é{dkpysidinyl, pyrimidinyl,
pyrazolyl, '

wherein

R’ is methyl, ethyl, cyclopropyl, cyclobutyl, isopropyl, tert butyl, methoxymethyl,
cyclopropylmethoxymethyl, 2-methyl-thiazolyl, morpholinyimethy! or phenyl;

R*is hvdrogen, alkyl or éryl;
R? is hydrogen, alkyl or aryl;
R*is phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl or thiomorpholyl,

wherein phenyl, naphtyl, thiophenyl, quinoiyl, piperidyl, morpholyl and
thiomorpholyl are optionally substituted with one or more substituents
independently selected from alkyl, cycloalkyl, halogen, alkoxy, cvano,

trifiuoromethyl, aryl, arylalkyl, aryloxy, oxazolyl, pyridinyl, pyrimidinyl, pyrazolyl,
imidazolyl and thiazolyl;

R® is hydrogen, alkyl, aralkyl, cycloalkytalky! or aminocarbonylalkyl;



imidazolyl and thiazolyl; RS is hydrogen, alkyl, aralkyl, cycloalkylalkyl or
aminocarbonylal yl 4d and pharmaceutically acceptable salts and esters
thereof; and, wherein N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide;
2-chloro-N-(2-methyl-4-pyrimidinyl)-pé&oluenesulfonamide; and 2,4,
5-trichloro-N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide; are
exa@iddbarrneeanicpils parapichlosalieatickastenstthiseafie treatment of
diabetes. According to a ninth aspect, there is provided a pharmaceutical
cognppsitismigomprising a compound in accordance with the eighth
aspect and a therapeutically inert carrier. According to a tenth aspect,

there i 5 C ing to the eighth aspect
?J%i,%Q{ﬁYé%ﬁ%% f meg%ﬁﬁﬁﬂﬁ%&&%ﬁﬁ%

for the prepar icarments for the treatmént of diabetes.
Actekémer to(@rinstbybAtpyaspdinythriolucpesvifiermmhidaisadf a compound
according to the eighth aspect for the preparation of medicaments for the
treatyeaiciispiopbygididsediydiabsies i divph-belhacampauiids of the
disclosure can further be combined with PPAR (alpha, gamma, delta)
agﬁgigggh{a@A (dehydroepiandrosterone), DPPIV inhibitors, insulin
and/or lipase inhibitors, particularly orlistat. In the present description the
rm a&kyP", ajone.or in combination, signifies.a straight-chain or
forﬁ%ﬁ% 3%%?1%% %@F%&E%ﬁ mé%%igé%?ﬁ? preferably a straight
or branched-chain alkyl group with 1 to 6 carbon atoms and par.ticularlg/, ,
prefbFretivgdy 20UBITODE T O /TP AHIS ARG =14 SHPRRIREGP comprising 2
confpRng heg-ehaincakth arosutithkdad carbepeatans xarptes. of straight-

According to a tenth aspect, there is provided the use of a compound according to the

eighth aspect for the preparation of medicaments for the treatment of diabetes.

According to an eleventh aspect, there is provided the use of a compound according to

the eighth aspect for the preparation of medicaments for the treatment and prophylaxis of diabetes

Type IL

The compounds of the disclosure can further be combined with PPAR
(alpha, gamma, delta) agonists, DEIRA {dehydroepiandrosterone), DPPIV inhibitors,
insulin and/or lipase inhibitors, particularly orlistat.

In the present description the term "alkyl”, alone or in combination, signifies a
straight-chain or branched-chain alkyl group with 1 to 8 carbon atoms, preferably a
straight or branched-chain alkyl group with 1 t0 6 cerbon atoms and particularly preferred



WO 20

10

15

20

25

30

chain and branched CI-Cs alkyl groups are methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, tert.-butyl, the isomeric pentyls, the isomeric hexyls, the
isomeric heptyls and the isomeric octyls, preferably methyl

/006 61&%49

mos({ﬁpref’ejl}red methyl. 5 The term "cycloalkyl", alone or in combination,
signifies a cycloalkyl ring with 3 to 8 carben atoms and preferably a
cycloal cyl ring with 3 to 6 carbon atoms. Examples of C3-C8 cycloalkyl

ety eiopropgRchistithriy P BHYR Wit IEGEIBARAIRE FeRsBRI o Sreisht-
raﬁihnyimay@ﬂ@r’fmecli,%aya@ @Eﬁlghdmwh?yﬂi@petﬂyl, pygiehésopropyl, butyl, isobutyl,
methyl-cyclohexyl, dimethyi- (SOmeric
e B nd the somer
st afeAbIpeT e Aot AN 2RRYEGE IReRmTEA BeErm al cyP' has the
previously given significance, such as methoxy, ethoxy, n-propoxy,
isoprofibxyerm Batdrylkigdmitozyrsacobimosyiemdimmitiss tosigloptataiagyith 3 to 8
matoxYBRd %&H@fxf@{_aelﬁpalcmh ﬁfﬁvﬂﬁﬁgmﬁig] @&M-sTdaa)tfém&a;ryh‘«Lx]aM& of Cs-Cg
orinc ination, signifies enyl orn rou refer

B AR Gy o H RS BRE 5 e R BIE AT, ey
onelbthybeydeptnivdapshdentiopenettercirbsraroebi-aalobesmeatimetayl-
trmt%@m Q4 el oatOxYefaitic arblopybpsyano, carbamoyl,

alkoxycarb’amoyl, methylendioxy, carboxy, alkoxycarbonyl,

Syl S0 A A8 %%%?f%ﬁ?%ﬁ%%%? o i‘éﬁﬁ‘% !
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n&phimyhigthetasny BrRengroBRGHAN WbEHHTREENIEHe § ox¥;
prafeiabhysae s, iwpsikstitushtsdrgépéndentlyeschettan frohtestiytoxy,
halosen, ol lrlieomsihoy molnaeddiluoremetyl. Paricularly
prefer

red’is phenyl. The term "aryloxy”, alone or in combination, signifies a
o B R T U P g o
arytefiapblyre phanyhaionptiveide REORET CAREES SIS PRERRE HEDS s pFeferably
0i¥gDsignificansemibs-iarmihaieracyei alogenotrifiaotinbfionifluoromethoxy,
Si%zrlai{;eos, ﬁl%ﬁtiﬂ%%eyfj h&%{&%ﬂgnﬂ, cyane, carbamoyl, alkoxycarbamoyl, methylendioxy,
carboxy, alkoxycarbonyl, aminocarbonyl, alkyaminocarbonyl, dialkylaminocarbonyl,
hydroxy, nitro, alkyi-5O0;-, amino-50;-, cycloalkyl and the like, Preferred is phenyl or
naphthyl, particularly phenyl optionally substituted with one to three, preferably one or
two substituents independently selected from alkyl, halogen, alkoxy, trifluoromethoxy,

nitro and trifluoromethyl. Particalarly preferred is phenyl.

The term "aryloxy", alone or in combination, signifies a aryl-O- group in which the

term "aryl" has the previously given significance.

The term "aralkyl", aione or in combination, signifies a arylalkyl group in which the
terms "aryl" and “afkyl”have the previously given significance.

The term “heterocyclyl”, alone or in combination signifies a saturated, partially
unsaturated or aromatic 5- to 10-membered heterocycle which contains one or more
hetero atoms selected from nitrogen, oxygen and sulphur. If desired, it can be substituted
on one or more carbon atoms e.g. by halogen, alkyl, alkoxy, oxo etc. and/or on a secondary

_nitrogen atom (i.e. -NH-) by alkyl, cycloafkyl, aralkoxycarbonyl, alkanoyl, pheny! or



unsaturated or aromatic 5- to 10-membered heterocycle which contains
one or more hetero atoms selected from nitrogen, oxygen and sulphur. If

- e%%&g IHL n be substituted 30 on one or more carbon atom&gm%?ﬂ“ o

10

15

20

25

30

alogen, alkyl, alkoxy, oxo etc. and/or on a secondary nitrogen atom
-NH-) by alkyl, cycloalkyl, aralkoxycarbeB, alkanoyl, phenyl or WO
2006/000371 PCT/EP2005/006649 -6 phen IaIkyI or on a_tertjary nitrogen
atbrrllokiron WAtk IHAIT GER O atRyA LOBY IS ARV AP EIkeny iy et
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dgozzvmeﬂl}qav é ﬂ%}iﬁf{@ RfthriBRAEHE - 2-
wmmmwagmqmmm Ee@ﬁﬂimﬂﬂewhé@d Spismolpih ddyhinoly! (e.g. 1-
eatio ME%'XL& &é&%&?é frahy [Qn%zgw@glyli;s 4- tetrahydro -2-quinol 1,
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invideciolybandthianaiyhidinel teyrazamjiid aiolkanditheantdination,
signifies a prlmary, secondary or tertlary amino group bonded via the
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cygtoatkyhstibgtisuericadedha tﬁetuatyogem A GIOMhChE i ooy sintilazerup
different alk & sy
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alone of in comblna on, S|gn|f|es e, chlo |ne bromine or iodine
AR ISTARSY FEIHIGHIHECc ATBIHT BPERS ARk ethylamino and particularly
dimethylamino.

The term "halogen”, alone or in combination, signifies fluorine, chlorine, bromine or

iodine and preferably fluorine, chlorine or bromine.
The term "carbonyl", alone or in combination, signifies the -C(O)- group.
The term "oxy", alone or in combination, signifies the -O- group.
The term "nitro”, alone or in combination signifies the -NO; group.
The term "¢yano", alone or in combination signifies the group -CN.

The term "pharmaceutically acceptable salts” refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids, which are not
biologically or otherwise undesirable. The salts are formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid and the
like, preferably hydrochloric acid, and organic acids such as acetic acid, propionic acid,
glycolic acid, pyruvic acid, oxylic acid, maleic acid, malonic acid, succinic acid, fumaric
acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methanesulfonic

acid, ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid, N-acetyleystein and the



The term "carbonyl", alone or in combination, signifies the -C(O)- group.
The term "oxy", alone or in combination, signifies the -0- group. The term
"nitro" alone or in combination signifies the -NO2 group. The te

W%ﬁg?% %3fdne or in combination signifies the group -CN. ZSP?Fi’eE%{r’?nSfO%Mg
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"pharmaceutically acceptable salts" refers to those salts which retain the
biological effectiveness and properties of the free bases or free acids,
wiiieN arsl ditibbibtegickilyrey btherpisedhdesirbifonTiasaits gag foaseen an

We, Aﬁ&rgéga'mﬁ%e@%{aa@mmwmmqnb QB%@@%@HQ@,%!ME@not

nitric acid, phosphoric,acid and the like, prefe hydrochloric a

P 8 SRS R RS T BTG B SO G ke e the
pyhavﬁaﬁasc&rmdtlfmacrdgmémsmd;im?aléwrt:aa@smtéuwndctcatah@ fdipramiery,

agégmrﬁéf%}' ic./CH 'Qxﬁ‘ﬁigs %%@%ﬁ&@ﬁﬂﬁ&ﬁg'ﬂamgﬂ&?ﬁ%
ethanes Ifomc aC|d} ethanesﬁlggiﬂlc .acid, p-toluenesulfonic,acid,

AT St St Bosyps, suck asisopropylamine,

P@ﬂﬁéﬁ%@ﬁ#@%@ﬂ@uﬁm@tﬂmgﬁm@n thiggendttsinmyteprbparsdifomm
iﬂH@f\%’?@!Q@ﬁéﬁr&aﬁﬁ)&ﬁcﬁﬂe,‘%ﬂ%@%&M@ﬁc@%%@ﬂ@wﬂd of
Ived from organic bas lude, but are no I|m|t 0,
a@g?{ﬁf%w%m R o P Lo MG e PR T,

Sahsrd@nwmbﬂkymcwgtahlc talse invipdendnoiiemoklimietitdsdiesidpride salts.

primary, 5 secondary, and tertiary amines, substituted amines including
natu raﬂshe@onrphngusuﬁfﬂtuieﬁ aoaineiso oyoldﬁvatm‘ine.g aiydiaasiclibnsolvation can

CXCNRHOE 1518 SHEA BPRORY ssthylamingigtamine,

trlethy aming, tripropylamine, ethano mlﬁ ysine, arginine,

NSERIS PR AR B SErRIME SRR 6 %&Mﬁaﬁh@rw SRePeHRib ek firmula I
of(l:fgamaﬁtal ). GAr aise Heapresentidalthecfopmbdé aitittdsions] Rastidiyldolpgically
prefe IeNrrég%h15(;)0[?‘4t}%gnaceutlcalIy acceptable salts of compounds of formula |

are t Ehydrochlorlde salts. The compounds of formula I can also be

b e Rl o0 8, A Sl e R PRI b R
may be derivatised at functional groups to provide derivatives which are capable of
conversion back to the parent compounds in vivo. Examples of such compounds include
physiologically acceptable and metabolically labile ester derivatives, such as
methoxymethyl esters, methylthiomethyl esters and pivaloyloxymethyl esters. Additionally,
any physiologically acceptable equivalents of the compounds of general formula (I},
similar to the metabolically labile esters, which are capable of producing the parent

compounds of general formula (I) in vivo, are within the scope of this invention.

The compounds of formula I can contain several asymmetric centers and can be
present in the form of optically pure enantiomers, mixtures of enantiomers such as, for
example, racemates, optically pure diastereioisomers, mixtures of diastereoisomers,

diastereoisomeric racemates or muxtures of diastereoisomeric racemates.

Preferred are the compounds of formula I and pharmaceutically acceptable salts
thereof, particularly the compounds of formula 1.

Preferred are those compounds of formula I, wherein

R is alkyl, cycloalkyl, alkoxyalkyl, cycloalkyiatkoxyalkyl, heterocyclyl, heterocyclylalkyl,
aryl, arylalikyl, aryloxyalkyl, amino or aminoalkyl;



consequence of hygroscopic properties of an initially anhydrous
compound of formula | (hydration). The term pharmaceutically acceptable
salts also includes physiologically 15 acceptable solvates.

W‘?’ﬁ%ﬁﬂ%@hticany acceptable esters” means that compouna'gyﬁgé??é@ﬁﬁ@

formula (I) may be derivatived. at functignal groups to provide derivatives
which are capable of conversion back to the parent compounds in vivo.
Exaniptésedrsuchligdmpounds include physiologically acceptable and
metabolically labile ester derivatives, such as 20 methoxymethyl esters,

méthHidienetbykasters and pivaloyloxymethyl esters. Additionally, any
physiologically acceptable equivalents of the compounds of general

B
the scOEBPRRETUCHEGH TR EBS HAC BB T BSTRRATARR

5 severahasymmpietiitaentsisnaliy céntiveted Svitteseaivintbre fohsiivfastically
pure enRRHOME!s, MXYIESOfLNRAlIGMBEASYHAIBSIOLI@%ABRIR,

racemates, optic ﬁ pure diastereioisomers, mixtures.of diasteregisamers
diaste SO BN PR AT A7 WTES G B RGN PR pRao
Preferisddarelihercoilipoeiricls of formula | and pharmaceutically

acceptable salts thereof, particularly the compounds of formula I. 30
Préfetiedtarentbosi@ytompounds of formula 1, wherein R1 is alkyl,”

cycloallcyl, alkoxyaikyl, cycloalkylalkoxyalkyl, heterocyclyl,

10 h%@?ﬁé(ﬁh[déélﬁﬂ'm@éﬁh yislkyhiand@eseelyAnamtigo or aminoalkyl; WO
2006/000371 PCT/EP2005/006649 -s- R2 is hydrogen or alkyl; R3 is

hxgg)% n glrnalkyl; R4 is phenyl, naphtyl, thiophenyl, quinolyl, piperidyl,
morpho yfor thiomorpholyl, wherein phenyl, naphtyl, thiophenyl, quinolyl,

P IIQ?{ %?gildiggﬁ?ﬁ%%}%n d idinyl)~benzenesulfonamids;
2-chloro-N-(2-methyl-4-pyrimidinyl}-p-toluenesulfonamide;
N-(2-(dimethylamino)-6-methyl-5-propyl-4-pyrimidinyl)-benzenesulfonamide; and

15 2, 4, 5-trichloro-N-{2,6-dimethyl-4-pyrimidinyl}-benzenesulfonamide
are excluded.

Further preferred are compounds according to formula I, wherein Rlis alkyl,
cycloalkyl, alkoxyalkyl, cycloatkylalkoxyalkyl, heterocyclyl, heterocyclylalkyl or aryl.

Particularly preferred are compounds according to formula I, wherein R* is methyl,
20  ethyl, cyclopropoyl, cyclobutyl, isopropyl, tert.butyl, methoxymethyl,
cyclopropylmethoxymethyl, 2-methyl-thiazolyl, morpholinylmethy or phenyl.

Also preferred are compounds of formula I, wherein R” is hydrogen.

Another preferred object of the present invention are compounds according to

formula I, wherein R? is methyl.

25 Preferred are compounds of formula I, wherein R is hydrogen.



5 thiomorpholyl are optionally substituted with one or more substituents
independently selected from alkyl, cycloalkyl, halogen, alkoxy, cyano,
trifluoromethyl, aryl, arylalkyl, aryloxy, oxazolyl, pyridinyl, pyrimidiny|
WW&S’}I?Hmidazolyl and thiazolyl; RS is hydrogen or a|ky|¥’fdf§r? (5/006649
pharmaceutically acceptable salts and esters thereof; and, wherein
N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide; i
2-chlobaadhaer presemedpspearaicing DrprepliRTRSIATPE FRgepounds according to

Ns(2s(@imeshyiamino)-gymetyl-5-propyl-4-pyrimidinyl)-benzenesulfonamid
e; and 15 2, 4,

54“%@3@;@%&%&@ etbvk4nyiimidindihenzerasuionapnde;fre is methyl.

exclu ther preferred are compounds according to formula I,

wherein R' is alkyl, cycloalkyl, alkoxyalkwl oalk Yk
i S et

5 cinpbemidsiarincP e TR AhERETY R M o pethyjuinolyl and
cyglenagpavlosiisiafyibisepepiierndutyhine thefyabstiope to three substituents

L

hyidégeth. Another preferred object of the present invention are
compounds according to formula I, wherein R2 is methyl. 25 Preferred

are compthengsefirfodmdadymvirendin ez nidrodencinkS Boberybodrtituted with
10 F’&D&E&Q&?@QQ@%&’Y RAneher prefonedt asprst adheyneesent invantion

are compounds accgrding t formul%é W#éere&in %5 IS r&/ rogen. Further
p%?@?@ﬁla]?él%‘?ﬂﬁﬂﬁ?ﬁ’s ramg" rSARBR T GRS RS is methyl.
Preferred are compounds of formula I, wherein R* is phenyl, naphtyl, quinolyl or

piperidyl.

Also preferred are compounds of formula I, wherein R* is thiophenyl, morpholyl or
15 thiomorpholyl, wherein thiophenyl, morpholyl and thiomorpholyl are optionally
substituted with one or more, preferably one to three substituents independently selected
from alkyl, cycloalkyl, halogen, alkoxy, cyano, trifluoromethyl, aryl, arylalkyl, aryloxy,
oxazolyl, pyridinyl, pyrimidinyl, pyrazolyl, imidazolyl and thiazolyl.

20 _ Fxamples of preferred compounds of formula (I) are:
1. 3-Chloro-2-methyl-N-(2-methyl-pyrimidin-4-yl)-benzenesulfonamide;
2. 3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide;
3. N-(2-Cyclopropyl-pyrimidin-4-y1)-2,5-difluoro-benzenesulfonamide;
4, Naphthalene-2-sulfonic acid (2-cyclopropyl-pyrimidin-4-yi)-amide;
25 5.  Biphenyl-4-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide;

6.  Quinoline-8-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide;



Also preferred are compounds of formula 1, wherein R4 is phenyl, naphtyl,
5 thiophenyl, quinolyl or piperidyl, whgerein phenyl, naphtyl, thiophenyl,
quinolyl and piperidyl are optionally substituted with one or more,
preferably one to three substituents independently selected from alkyl,

logen, alkoxy, trifluoromethyl, aryl, oxazolyl and pyridinyl. Further
7. prafertels RSB PSR o Yor I TNSPAIFA is phenyl substtuted
with 10 one or more, preferably one to three substituents independently
8. sleeteuctrpmpakyyisyisaril haksger BRbxY ewarrsiemrytidsheny
and oxazolyl. Preferred are compounds of formula I, wherein R4 is phenyl,
9. nspBtglyduinopyll gryrpipendidyMSaprieferrbdraresalfipamds of formula |,
wherein R4 is thiophenyl, morpholyl or i5 thiomorpholyl, wherein

10thiopbebrprabaihans higmomkabdare ARIONBHY. SWbaid with

one or more, preferably one to three substituents independently selected

fro kyl loalkyl Q kkoxy,C tri ryl: 1.
i e
thiazalyl. 20 Examples of preferred compounds of formula (]) are: 1.
1235&%}}51@:%%%1%@%%%%@ RGHBeRoEHES ke o
3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide;
1335 ilnomdptithiafemerzlsuifonidiadid (22 opelbtdspizpyasiianiaigy-amide;
25 5, Biphenyl-4-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide; 6.
14(QunDiintgeBosulfarioacich(2-aycidhiepylymsimicksaio)raiiide; -10- 7. N-
(2-Cyclopropyl-pyrimidin-4-yl) -benzenesulfonarnide; 8.

R tedeshilis oot et ookt i
16. 2.4-Dichioro-N-(2-isopropyl-pyrimidin-4-yl)}-6-methyl-benzenesulfonamide;
17. 2,3-Dichloro-N-~(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;

18. 4,5-Dichloro-thiophene-2-sulfonie acid (2-isopropyl-pyrimidin-4-yl}-amide;
19. 5-Pyridin-2-yl-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;
20. 3-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide;
21. N-(2-Isopropyl-pyrimidin-4-yD)-3-trifluoromethyl-benzenesulfonammde;

22. N-(2-Isopropyl-pyrimidin-4-yl)-2-trifluoromethyl-benzenesulfonamide;

23. 5-Chloro-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;

24, N-(2-Isopropyl-pyrimidin-4-y1)-4-trifluoromethyl-benzenesulfonamide;
25. Piperidine-1-sulfonic acid (2-isopropyl-pyrimidin-4-yi)-amide;

26. Naphthalene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;

27. Biphenyl-4-sulfonic acid (2-isopropyl-pyrimidin-4-yl}-amide;

28. 2,5-Difluoro-N-(2-isopropyl-pyrimidin-4-y1}-benzenesulfonamide;



10.

N-(2-Cyclopropyl-pyrimidin-4-yl)-2-mgthoxy-5-methyl-benzenesulfonamide
; 11,

3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-4-methoxy-benzenesulfonamide;
29.119-(2-Isopropyl-pyrimidin-4-yl}-3,4-dimethoxy-benzenesulfonanude;

5-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-methoxy-benzenesulfonamide;
30.18-(3-lu@oNt2risodiropy py rmiidit e4eybe2-methifcheniénesulfonamide;

14. 3,4-Diehloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide; 15.
31 _T}g(@zlﬁa‘?pﬂ%ﬁwrpﬁm%mﬁ%)S%O%Qxﬁéﬁiﬁ%&ﬁ?&ﬁéﬁﬂ%ﬁ%?m ide;

5 2 4-Diehloro-N-(2-isopropylspyrimidin-4-vl)-6:methyl-benzenesulfonanside;

2 Y e Craric 16,
4,5-Diehloro-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;

33195 G-IsyriaH bR Rdng 2t suffdhip bpzenesulfonamide;
(2-isopropyl-pyrimdin-4-yl)-amide; 20.

34 3dERMes-Nu(lispprogi-pyrimdih 4ozl iethyiderrendsofiomtenide;
21. N-(2-1sopropyl-pyrimidin-4-yl)-3-trifluoromethyl-benzenesulfonamide;

35 2201620 I spgremyst Ryrmidinrd-yl)-2-Hiftuoromeindsoepzangisylfonarnide;
23. 5-Chloro-thiophene-2-sul.fonic acid (2-isopropyl-pyrimidin-4-yl)-amide;

2 | SQPRORY RN Ay Dr4rtrifl € - nesiignamide;
362%%|Yijp%%dine-lgﬁ1ﬁggr{1;rcw£§% ?ggégogp%%%%gﬁ %Qi%‘%%-%?amide%g%.

~-N halene-2-sulfonic acjd (2-isopropyl-pyrimidin-4-yl)-arnide; 27.
SR TSI B st B e e
2,5-Difluoro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide; -11- 29.
38N sBpRIEY ISR mslin-tif btheopERserassiderimge: 30.
N-(2-tert-Butyl-pyrimidin-4-yl)-3,4-dichloro-benzenesufonamide; 31.
3INNG@pharl ButA-pyfimidavid-(A)eSethlorgizbmethiikbe pbemesiastfonamide; 32.
Naphthalene-2-sulfonic acid (2-tert-butyl-pyrimidin-4-yl)-ainide; 33.

40N (BtedtnButylpyrpmidinedsyiiodi-Rituoresbepaangsiipnmmida) 3thide;

N-(2-tert-Butyl-pyrimidin-4-yl)-4-(1,3-oxazol-5-yl)-benzenesulfonamide;
41. 2.4-Dichloro-N-(2-cyclobutyl-pyrimidin-4-y1}-6-methyl-benzenesulfonamide;
42. 3 4-Dichloro-N-(2-methoxymethyl-pyrimidin-4-yl)-benzenesulfonamide;

43. 3-Chloro-N-(2-cyclopropylmethoxymethyl-pyrimidin-4-y1)-2-methyl-

benzenesulfonamide;

44. 3-Chioro-2-methyl-N-(2-morpholin-4-vlmethyl-pyrimidin-4-y1)-

benzenesulfonamide;
45. Naphthalene-2-sulfonic acid (2.,6-dimethyl-pyrimidin-4-yl)-amide;
46. 3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-N-dimethyl-benzenesulfonamide;
47. 3, 4-Dichloro-N-(2-isopropyl-pyrimidin-4-y1)-N-methyl-benzenesulfonamide;

48. 3-Chloro-2-methyl-N-(2-phenyl-pyrimidin-4-yl)-benzenesulfonamide



35. 3-Chloro-N-(2-ethyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide; 36.
2,4-Dichloro-N-(2-ethyl-pyrimidin-4-yl)-6-methyl-benzenesulfonamide; 37.
4-Chloro-N-(2-ethyl-pyrimidin-4-yl)-2,5-dimethyl-benzenesulf ide;
WQ-@%?@P&Kﬂ-(z-cyclobutyl-pyrimidin-4-y|)-2-methy|-benzene%tﬁ%ﬁngir% g?%§49
39. Naphthalene-2-sulfonic acid (2-cyeldButyl-pyrimid n-4-yl)-amide; 40.
5-Pyridin-2-yl-thiophene-2-sulfonic acid o
(4%cy clobbIgISTRAERR-Aly- Arighyl fhiazol-4-y1)-pyrimidin-4-yi]-
2,4-Dishiesaeb(ayaidbutyl-pyrimidin-4-yl)-6-methyl-benzenesulfonamide
; 42.
3,4-Dig{3}gg@(r&&F@Wm&@ﬁﬂm@&@ﬁl)-benzenesuIfonamide; 43.
3-Chloro-N-(2-cyclopropylmethoxymetbyl-pyrimidin-4-yl)-2-methyl-
benzenesulfonamide; 44. R )
358 hIcHSDisF RNy eETBRBI R iR yFBY R pgnzenesulfonamide;
benzenesulfonamide; 45. Naphthalene-2-sulfonic acid )

5 (3l6-divrelelsyaraiemioniaRefias: tBimetmorsinidinabhrege
pyrimidin-4-y1)-2-N-dunethyl-benzenesulfonamide; 47.
352-DidtfidvisiNet2-dimapyNplrilsitharrlypynptitimgtibeheesrassbmamide;
48. 3-Chloro-2-methyl-N-(2-phenyl-pyrimidin-4-yl)-benzenesulfonamide
e 200610M0874- RET-HER2008/006648 n-4 ¥ heds@itenbicdamadiay|-N- [2-
(2-methyl-thiazol-4-yl) -pyrimidin-4-yl] - benzenesulonamide. Further
examplesifprefetradopompbpndsiaie-861)-benzenesulfonamide;
3-Chloro-N-(2-methoxymethyl-pyrimidin-4-yl)-2-methyl-benzenesulfonami
dej. 5 2lciiarbihatene2opyiiopiensdia-4-y1)-benzenesulfonamide;
(2,5,6-trimethyl-pyrimidin-4-yl)-amide; 52.

4 2= DichierRs- Moo ARV tliBeA-yh-hanzenesidfonamide;

1 5?2,?[%%%8%0%(245%%% ?ggﬁdmidiﬂ?;l)-benzenesuIfonamide; 54.
2+ hlosor Ni{(2riSoRIeRy L RyIBdIns Ay ReNZ e e eRARTdRamide;

58. 2,4-Dichloro-N-(2-isepropyl-pyrimidin-4-y})-5-methyl-benzenesulfonamide;

59.  2,5-Dichloro-N-(2-isopropyl-pyrimidin-4-yl} —beﬁenesﬂfenmide;

60. 3-Bromo-5-chloro-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;
15 6L 24-Dichloro-N-(2-cyclopropyl-pyrimidin-4-yl}-6-methyl-benzenesulfonamide;

62. 4-Chloro-N-(2-cydopropyl-pyrimidin-4-y1)-2,5-dimethyl-benzenesulfonamide;

63. N-(2-Cyclopropyl-pyrimidin-4-yl)-2,4-dimethoxy-benzenesulfonamide;

64, 3-Chloro-N-(2-cyclopentyl-pyrimidin-4-y1)-2-methyl-benzenesulfonamide;

65. 5-Phenyl-thiophene-2-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide;

20 66, 3-Chloro-N-{2-cyclopropylmethoxy-pyrimidin-4-yl)-2-methyl-

benzenesulfonamide;

67. 2-1{3,4-Dichloro-benzenesulfonyl)-(2-isopropyi-pyrimidin-4-yl)-amino}-N,N- -
dimethyl-acetamide;



55. 4-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide; 10 56.
3-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide; 57.
_2,4-chbloro-N-(2-|sopropyl-pyr|m|d|n-4-)r|)-benzenesuIfonalr)rél(1:I,}=F-?;£§O.yO

Wzﬁgf){’(gﬁ?%%-N-(2-isopropyl-pyrimidin-4-y|)-5-methy|-benzenesu onam|86e6;49

10
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59. 2,5-Dichloro-N-(2-isopropyl-pyrimidirg4-yl)-benzenesulfonamide, 60.
3-Bromo-5-chloro-thiophene-2-sulfonic acid
EBisoprBeypyinhidire-Ny{P-amddprong-prrimidin-4-yl)-2-methyi-
2,4-Dighiana-hNHzeyspropyl-pyrimidin-4-yl)-6-methyl-benzenesulfonamid
e, 62.

%sf?g?')@!@%ﬁ&ﬁye}ew{aﬂyﬁﬂém;ﬂim:ehadpcaagrsyﬁeﬁ%ﬁxenzangmum&mid
e; .
N-(2-&9%?8%?%%@prnr%ﬁ&fﬁ%-yl)-z,4-dimethoxy-benzenesulfonamide, 64.

S o prn e s e

(2-cyclopropyl-pyrimidin-4-yl)-amide; 20 66.
3-Chloro-N-(2-cyclopropylmethoxy-pyrimidin-4-yl)-2-methyl-

benzepesulfonamide; 6. .2- .

1 d ds of formula (I} are:
(3,4- D%ﬁ%?c%%%%%%%% fé’ %ﬁgﬁﬁsgﬁ%%oﬁn-pyr?migfr?}4-ylg -)amino] -N,N-
dimethyl-acetamide; WO 2006/000371 PCT/EP2005/006649 -13- 68.
N-Bidhayt-3-elethprb IN-H(2oytighroppkigirididinbanggresiiitpgpide;

benzenesulonamide; 69.

3oy NreyetpggpybTietyinid(a-¢yd)eproptiybymmicinsuliptipidesthyl-

benzenesulfonamide and 5 70.

3eplargeRspmeybNidrahenybpysrdidind-Hibenzenfsuliddamide.

Examples of particularly preferred compounds of formula () are:

10N G SVERRY Ry R gy Brelifluatohienzenrsylfonamide;
S—Fluoro—N-(2-isopropyl—pyrimidin—é-yl}-2—methyl—benzenesulfonamide;
3,4-Dichloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
N~(2;Isopropy1—pyrinﬁdin—4—y1}~4~(1.3—0}:3201-5-y1}-benzanesu1fonamide;
2,4—Dichloro~N—(2—isopropy1-pyrinﬁdin~4—y1)-6-methyl—benzenesulfonamide;
2,3-Dichloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
5-Pyridin-2-yl-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amideyes;
3-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide;
N-(2-»Isopropyl««pyrimidin~4~yl}~3—triﬂuoromethyl—benzenesulfonanﬁde;
N-(2-Isopropyl-pyrimidin-4-yl)-2-trifluoromethyl-benzenesulfonamide;
5-Chloro-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl}-amide;

N-(2-Isopropyl-pyrimidin-4-yl)-4-trifluoromethyl-benzenesulfonamide;



Naphthalene-2-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide;
Biphenyl-4-sulfonic acid (2-cyclopropyl-pyrimi(lin-4-yl)-amid.e;
5-Fluoro-N-(2-isopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide

Wé} FPHCRIEFS-N- -(2-isopropyl-p7rimidin-4-yl)- benzenesuIfonar?ﬁ:c}rém)fgOW06649
N-(2-1sopropyl-pyrimidin-4-yl)-4-(1.3-oxazb}-5-yl)-benzenesulfonamide;
2,4-Dichloro-N-(2-isopropyl-pyrimidin-4-yl)-6-methyl-benzenesulfonamide;
Aaihichione- Ris@itseprodyiZpipanmenml-pyinisineHesursisamide;
5-Pyridin-2-yl-thiophene-2-sulfonic acid
(Biﬁmﬁwwwmdﬁhdz(ﬂi}gggmgéyggimidim&yl)-amide;
3-Cbloro-N-(2-isopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide; 20
N2 1sfpsepH-iHisoidopd-pheBtdiudrolnbthydehentienesufgnamide;
N-(2-Isopropyl-pyrimidin-4-yl)-2-trifluoromethyl-benzenesulfonamide,
SNChlaephippheneddswionic Beidi2e-thopydpadzpyeiiiftinadidd:amide;
N-(2-Isopropyl-pyrimidin-4-yl)-4-trifluoromethyl-benzenesulfonamide; WO
2006/00037kREHERZAA5/D05642,014-Naphithalensrzaulfanic acid
(2-isopropyl-pyrimidin-4-yl)-amide; Biphenyl-4-sulfonic acid

(2-isQRIQRX- @H}w AN RIS 2 - methyl-benzenesulfonamide;
2,5-Difluoro-N- (2 |sol%;fc§)pyl pyrlﬁﬁéln 4-yl)-benzenesulfonamide;
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gﬁ%é%%ﬁbfwﬁi& -fh)ﬁla% Adimehoxynanzenesulionamide: 5

tert yrimidin-4-yl)-4-oxazol-5-yl-benzenesulfonamide;

ol (e lubRmioin -2 mel:Benensslonamidss.

din-4- -y I-benzenesulfonamide;

3 0 N obut |m ) -2-methyl- zenes ulfonamide;
ﬁﬁl}ﬂ%ﬁéarleeﬁ 2% %(%‘fcxcalgﬁ (?’ nbI g uﬁm%d#]eg al’jnamlde 10

5-Pyridin-2-yl-thiophene-2-sulfonic a

"@Ybﬁfﬂﬁhﬁ% onige c1(c:l|?2—cyclobutyl-pyr1mdm-4—y1)-an’nde;

2 4-Dichloro-N-(2-cyclobutyl- pyr|m|d|n -4- I) -6- meth%/ -benzen quon%mlde

24 Dichloro-N-(2-cyclobutyl-pyrimidin-4- ) 6-methy: enzenes onaml

3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-N-dimethyl-benzenesulfonamide; and

3,4-Dichloro-N-{2-isopropyl-pyrimidin-4-yl)-N -methyl-benzenesulfonamide.

Processes for the manufacture of compounds of formula I are an object of the

invention.

The preparation of compounds of formula I of the present invention may be carried
out in sequential or convergent synthetic routes. Syntheses of the invention are shown in
the following Schemes. The skills required for carrying out the reaction and purification of
the resulting products are known to those in the art. The substituents and indices used in
the following description of the processes have the significance given above unless
indicated to the contrary.

In general, compounds of type I are readily accessible by sulfonylation of
appropriately substituted 4-amino-pyrimidines A with sulfonyl chlorides under various
conditions that are known to persons skilled in the art. Examples of such conditions are —
as indicated in the scheme below — e.g. pyridine at elevated temperatures or THEF under



3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-N-dimethyl-benzenesulfonami
de; and
3,4-Dichloro-N-(2-isopropyl-pyrimidin-4-y|)-N-methyl-benzenesulfonamige.

WIS s for the manufacture of compounds of formuIaPICz;{]%ﬁ’:;{zﬁOcs)/k{))jeﬁf'i;f9
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of the invention. The preparation of corjgounds of formula | of the present
invention may be carried out in sequential or convergent synthetic routes.
Syfthe sesdfitive ivehtiopresnshowrrirbaste fotfovinpIepriie scappriate, sodium
skilsgedeliwdifen Basryigauhinareactiothamitgpurification of 20 the

resulting products are known to those in the art. The substituents and

indices used in the following description of the processes have the

significance given above unless indicated to the contrary. In general,
compounds of type | afe feadily accegsible by sulfonylation of

approplpé%te%substit@g&ﬁwmino-p \ igihes A with,€G¥orsAchlorid Ff R3
undey/aNgus 25 conditions that ag%jliﬁt\) h:tb perBbifis skilled in th ;eaa Q.0
Exaibigs stauch conditions ar&&S Wdwyitethin the Scheme Bl ~dgry > RA
pyridine at elevateg| sgmp@gatures or THE under WO 2006/000371 RS
PCT/EP2005/006@49 -15 reflux condlifiBAsiAlthe presence of a base kuch

as potassium carb&stéte, ‘$tdigixcarbonate, sodium hydride, triethyl

amine or the like. R2 9' O R2 R2 Cs2C R3 CI~S.R4 N~RO O DMFO03

R5-X NL/R3 -- 31 R1J'N NH2 R1-'N N'S R4 R1IN N"S-R4 pyridine, 60 R5,
AGsmpREds ) wikp 853, Hiabtaiand s s b SRR SPHATIRPe rErtafiagfituted at
indibisnifey caniopiioogdy be fuetherstbstiutedat thelswifondimidehydride, cesium
nifrogen. by Srealmentwibalasanuskas sadivahwdide ISRSIWNTHE followed by
e Bl S RenR I e DR AR SO SUBNASEM Bl bromide,

benzyl bromide or the like in order to introduce the desired RS substituent.

Appropriately substituted 4-amino-pyrimidines A are either commescially available,
known in the literature or can be made in analogy to literature procedures from known
starting materials. A convenient synthesis uses amidines or amidine salts B as starting
materials that are — after liberation of the free amidine by treatment with a base such as
iriethyl amine, sodium ethoxide, potassium carbonate or the like if amidine salts are used
as starting materials — treated with an acrylonitrile such as 2-chloro-acrylonitrile or 3-
ethoxy-acrylonitrile under conditions that have been described earlier (e. g. J. Heterocyclic
Chem. 14, 1977, 1413-1414). Other, alternative approaches for the preparation of
appropriately substituted 4-amino-pyrimidines are also available form the literature.

\/OJ/\CN
neat, 130 -160°
S T
NH N
X " L,
R1” "NH, ase R17 N NH,
HC L__/
fR1=akyl-lG  —— R1
B Cl optional side chain
EOH moditications b
reflux CN

LG: Leaving group
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alkylation of the resulting anion with an alkylhalide such as methyl iodide,
ethyl bromide, benzyl bromide or the like in order to introduce the desired

5 substituent. 10 Appropriately substituted 4-amino-pyrimidines A ar
t:f'?g?/%ﬁ%ercially available, known in the literature or can %15/%5%3/?36649
analogy to literature procedures from kriddwn starting materials. A
convenient synthesis uses amidines or amidine salts B as starting
materials that are - after liberation of the free amidine by treatment with a
base such as triethyl amine, sodium ethoxide, potassium carbonate or the
lIketifeapnisitnecsafteraseruspdatdyasibstititng sidcorhain strpastipwitnohshe 4-amino-
%Eﬂﬁmiﬁié‘%ﬂéﬁﬁ@ﬁa?em@@-ﬁ%y&@@m}g praeieihorylasrgnitsite sadess a halide
congditions that. hay en r tlier :
D
ApiaR FaoEE) SR GReBRREAMATOTGS R Rb 0 P RIOB S T Fo R e, ich 2
litexsitokeandQ! base M rieatish 30y11 60 Mkl At 0 b rsine Lo pIqrgeHenoalkyl
iGB L meadodsitn RlaBaEQH &l optinial SWkehinisefax grolp is attached directly to
g%?gé%gg@@gg%ézpf LSG%L%?F} 1!{2%9!9 y&éﬂ&lg%ﬁ{oﬁgg&ﬁs are possible in similar

). , the presence of an appropriately syhstituted
SRRPEREIA %ﬁb%m&%@%ﬂﬁéhxﬁgﬂﬁﬁérwwmﬁf%%ﬁ%~e. g. in
case of the presence of a leaving group such as a halide in the side
chain, additional but optional modifications are possible. For example, the
5 leaving group may be exchanged by treatment of the appropriate
starting material with a) alcohols and anagise to furnish aryl- or alkyl =
ethers, or b) amines to provide aminoafkH [

e
R™ alkyl” ™N” NH,
L
LG !
Al \amw/km’ NH, aﬁxxﬁxﬁwh
R N
5 00

LG: leaving group R™TR R™ ™ alky” N” NH,

NaH
ROH N
N ™=
B SN N |
L7 NH, 0" "N”"NH,

The conversion of a compound of formula I into a pharmaceutically acceptable salt
can be carried out by treatment of such a compound with an inorganic acid, for example a
hydrohalic acid, such as, for example, hydrochloric acid or hydrobromic acid, sulfuric
acid, nitric acid, phosphoric acid etc., or with an organic acid, such as, for example, acetic
acid, citric acid, maleic acid, fumaric acid, tartaric acid, methanesulfonic acid or p-
toluenesulfonic acid, The corresponding carboxylate salts can also be prepared from the

compounds of formula I by treatment with physiologically compatible bases.

The conversion of compounds of formula I into pharmaceutically acceptable esters
or amides can be carried out e.g. by treatment of suited amino or hydroxyl groups present

in the molecules with an carboxylic acid such as acetic acid, with a condensating reagent



derivatives as illustrated in Scheme A below. When the leaving group is
attached directly to the pyrimidine nucleus in position 2, reactions with

I (% | possible in similar manner to give O-substitut 2005106649
Wg%@ %ci{zgf-aminopyrimidines (Scheme B). 10 NaH NN R / foase

R"O~alkyll)~N NH2 | A] LG~alkyl N NHZH N N .ILG: leaving group R" °
R'R- alkylA N NH2 NaH ROH NBIR~LGN NH2\O N NH2 The
sudves biowaazebrhpbumitheidisratimemize Rhsrziprase el cpbsenbate

salhroan Recarkgshew by itmiment DERIThop eatapothrctaviitxalic ester or
ino 96%%9 aci efor example a 15 hydrohalic acid, such as, for example,
ﬁ@’i#r bATACId or hydrobromic acid, sulfuric acid, nitric acid, phosphoric

acid etc., or with an organi¢ acid, such as, for example, acetic .acid, citric
i, SRRSO RERE TR A GE Sh o e
5 tbiieresuifonic deideddtieofrespopoing sarbulipiie foaftsian also be

prepared from the compounds of formula | by treatment with
physiologically compatible bases. 20 conversion of compounds of

formula I into pharmaceutically acceptable %{s;ers or amides can be
carried out e.g. by treatment of suit o or hydroxyl groups present
in the molecules with an carboxylic j@d Z;ch asacetic acid, with a
condensating reagent WO 2006R003N PAYEP2005/006649

A

in the presence of a compound according to formula

Qs
4

CI’S‘R

wherein R* to R® are defined as before. Particularly preferred is the above process e.g. in

10  pyridine or THP, particularly in the presence of a base such as e.g. potassium carbonate,
sodium carbonate, sodium hydride or triethyl amine. Very preferred is the above reaction
in the presence of pyridine at 50 °C to 70 °C. Further very preferred is the above process in

the presence of THF under reflux conditions.
Preferred intermediates are:

15 2-Cyclopropyl-pyrimidin-4-ylamine;
2-Isopropyl-pyrimidin-4-ylamine;
2-tert-Butyl-pyrimidin-4-ylamine;
2-Ethyl-pyrimidin-4-ylamine
2-Cyclobutyl-pyrimidin-4-ylamine;

20 2-Methoxymethyl-pyrimidin-4-ylamine;
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-17 such as benzotriazol-I-yloxytris(dimethylamino)phosphonium
hexafluorophosphate (BOP) or N,N-dicylohexylcarbodiimide (DCCI) to
%Og?gop(gﬁatlon of a compound of formula | as defined 5 befére comprise
the reaction of a compound according.tq #ormula R2 Azz~CR3 N NHRS
R N A in the presence of a compound according to formula 0 0 c,J.R4
\BHeydirpRIDG RSbarewefietaibétoreYRarrwlarly preferred is the above
process e.g. in 10 pyridine or THF, particularly in the presence of a base
sushogshelth-poassibyh paibidiate; deditiey carbonate, sodium hydride or
triethyl amine. Very preferred is the above reaction in the presence of
pza@gggg,@égrﬁglq&ﬂﬁkggm very preferred is the above process in
the presence of THF under reflux conditions. Preferred intermediates are:

]fg %é ggpégop_)ir %lgfﬂﬂéﬁ.mi_ L magsopropyl-pyrimidin-4-ylamine;
2-t pyrlmldln “4-ylamine; thyl-pyrimidin-4-ylamine;

2-Cyclobutyl-pyrimidin-4-ylamine;

W roduce the carboxylic ester or carboxylic amide. A preferr%:! ]pﬁgggﬂ%%“w

The compounds of formula I described above for use as therapeutically active

substance are a further object of the invention.

Also an object of the present invention are compounds as decribed above for the
preparation of medicaments for the prophylaxis and therapy of linesses which are caused
by disorders associated with the enzyme 11beta-hydroxysteroid dehydrogenasel
{11bHSD1).

Likewise an object of the invention are pharmaceutical compositions comprising a

compound of the formula ] as described above and a therapeutically inert carrier.

A further preferred embodiment of the present invention is the use of a compound
of the formula I as described above for the preparation of medicaments for the treatment

and prophylaxis of diabetes, obesity, eating disorders, dyslipidemiae and hypertension.

Particularly preferred is the use of a compound according to formula I as described
above for the preparation of medicaments for the treatment and prophylaxis of diabetes

Type IL

A farther object of the present invention comprises a compound according to
formula I as described above, when manufactured according to any one of the described

processes,

Also an object of the invention is a method for the treatment and prophylaxis of
diabetes, obesity, eating disorders, dyslipidemiae and hypertension, which method
comprises administering an effective amount of a compound of formula I as described

above,



10

ib

20

25

20 2-Methoxymethyl-pyrimidin-4-ylamine; WO 2006/000371
PCT/EP2005/006649 -is

émﬁ loRLgpylImethoxymethyl-pyrimidin-4-ylamine;
orp olin-4-ylmethyl-pyrimidin-4-ylamine;

2-Phenyl-pyrimidin-4-ylamine; and - 19 -
2-(2-Methyl-thiazol-4-yl)-pyrimidin-4-ylamine. 5 The compounds of
formuPaitdebeijtredfaneles fonadedbnibedpeaimeatp ad prerkipdtsi chabpes Type

furhel &Qiﬁﬁ& QE {RNeRHAR; LS A ehiretehingwrasRddiyentidaccording

are com ounés fff@kaed above for the preparation of medicaments for
SHPIRERPY of illnesses which are caused 10 by

dlsorders associated with the enzyme llbeta-hydroxysteroid

dehydrogenasel (11bHSD1). Likewise an object of the invention are
pharmaceutical compositions comprlsmg a compound of the formula | as
described above and a therapeutigsa#ly iaere@digier. A further preferred

embodiment of the present invention is the use of a compound 15 of the

fanntian:asdespribesdighene farrifiesfioeparation of medicaments for the
treatment and prophylaxis of diabetes, obesity, eating disorders,

d’?‘ﬁ!ﬁ@%ﬁ@%‘ﬁc@@%@@%rﬁﬁﬁﬁ%ﬂﬁﬁﬁmﬂmw pf&ff&ﬂadals dhedsinaf she expression
compou 0 a | as descriped V tj

o’f?ﬁ@ﬁll%%[a&%c?sg a?ﬁ%e’tl(ératmenf Onsg ﬁylgf?é‘%%'f egt}eescpc'{r%%?ﬁl B 3Ls J Biol
W@émzdzaexm@uzamaw%mm@ a%tsa%@aﬂza %i%ﬁ%ﬁfhﬁ protein
tq, farRela Las deseibashahevervhenmaruiet tedatoanding, teuaitey, ., Russel,

one of the de ocesses. bjegt [

m‘gtﬁod arseh t’rggﬁﬁ tughnép r%%] %r)l(usg L5 9&@%‘@1&%% Sefls were washed
twice with ice-cold PBS (Phsophate buffered Salme) To 1 volume of cell suspension in
PBS 2 volumes of ice-cold lysis buffer (50mM Tris; pH7.5; imM EDTA; 100mM NaCl}
were added. The cells were lysed by Potter-homogenization (20 strokes): The resulting

PCT/EP2005/006649

homogenate was sonicated wit a tip sonicator {10% output; 2 X 30 sec.) and cleared by a
Jow speed centrifugation (10min x 9000g; 4°C). The microsomat fraction was collected by
a high speed centrifugation (60 min x 110°000g). The resulting pellet was resuspended in
storage buffer (20mM Tris pH 7.5; 1 mM EDTA; 10% Glycerol) and the centrifugation was
repeated. The resulting peliet containing the microsomal fraction was again taken up into

storage buffer and aliquots were kept frozen in liquid Nitrogen until use.

Generation of stable cell lines expressing 11beta-HSD1:

The same construct used for transient expression of human 11beta-HSD1 was also used to
establish cell lines stably expressing the protein. Briefly, (HEK293) cells were transfected
with 11beta-HS$D1 construct using the lipofectamine reagent (Gibco BRL) according to
the manufacturer’s instruction. Two days after transfection, geneticin selection (0.8
mg/ml) was initiated and several stable clones were isolated. One clone was further used

for pharmacological characterization.



Wflé“&"é“r‘%f‘é&fany preferred is a method for the treatment and prop
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diabetes, obesity, eating disorders, dyslipidemiae and hypertension, which
method 25 comprises administering an effective amount of a compound of
formula | as described above. WO 2006/000371 PCT/EPZOP()&{%I

056

ylaxis O
diabetes Type I, which method compriggs-administering an effective

amount of a compound according to formula | as described above. 5
AdsaysPnocéehayes Transient expression and partial Purification: The

cDNA encoding the human 1lbeta-HSD1 protein was cloned into the

EXREESSIORs WP BN AT L3N atalic nepsEhidyconstusty fondetallSsreliSD] (for
Alex Oderm [.: J Biol.Ch , ; ] \
AR SR O B T O o {0 e ot b T oot
B fa Pt nigle 2 8REM s s ARl in (@ faREnT 8. L0 50y200nM and
Russaltl W) NgétheRuifd 97 :tisingdépofectamifact8htafterces. After 60 min. of
transfection e ' ith ice- £
e B e @%ﬁg'ﬁ%"ﬂ s by additon of
BSOS GRNERTERIM Pris B S SR DS T FORRRANEE 18 was
adeletinTig celingvese lysachbyBitteriadehbyefizitioh{2d stfokes)l-Trection kit
r | i i It QuliR. 20 ALORG BRHRUECED values,
X%L%%%n%%%ﬁg%@%lﬁggﬁﬁ%r?ggééa?%{%%i X ooﬁgg;

prop s e S e
centrifugation (60 min x 110'000g). The resulting pellet was resuspended
inrstbintpstinmér@branmringHey eseived Ebyrahrved € delers 259 tha000 o
centrfygation I@smpenaaiadyd Nesesaliiing detlel ePAINIEhereferred compounds

icro | fraction w. in taken up into 20 storage buffer and
gh’&ﬁ i e"raeq?é%f?ﬁ#gzale%ﬁg}l%ﬁiquid Nitrogen until use. Generation of stable

cell lines expressing llbeta-HSD1: The same construct used for transient
expression of human | Ibeta-HSD 1 was also used to

Cellular Assay

To measure the effect of inhibitors in intact cells HEK293 cells stably expressing human
11beta-HSD1 (see above) were cultivated in 96 well plates in DMEM. First inhibitors and.
60 min later Cortisone was added to the cells. After 60 min of incubation at 37°C in a 3%
CO2 atmosphere part of the medium was removed and the conversion from Cortisone to
Cortisol was measured using a commercially available ELISA kit (Distributed by Assay
Design, Inc.).

Results obtained in the microsome assay using representative compounds of the

invention as the test compounds are shown in the following table:



establish cell lines stably expressing the protein. Briefly, (HEK293) cells
were transfected 25 with llbeta-HSD1 construct using the lipofectamine

reagent (Gibco BRL) according to the manufacturer's instrugti
Wi ARe RS 9ot

10

20

ays arter transfection, geneticin selection (0.8 mg/ml) was in

several stable clones were isolated. OngXlone was further used for
pharmacological characterization. WO 2006/000371
PCT/EP2§051006649 -20- Miemaansd Assay Microsomes| iSdikledarrdn’ |

HEK293 cells transiently expressing human llbeta-HSD1 (for details see
above) were incubated in assay buffer (100 mM NaCl; 1mM ED¥%g v
EGTA; 1mM MgCl; 250 mM Sucrose; 20 mM Tris pH 7.4; Cortisone
50-200nMand 5 "NADPH ImiM) together with different congentrations of
test substances. After 60 min. fiBation at 37C the ass ay was 20
stopped by heating to 80C (5 min.) and by addition of the inhibitor
Carbenoxetefre-tt-uivty—Fheamount of Cortisotproguced i this assay was
determingd using a commercigthralailable, ELISA-based 167
Cortisol-detection kit (Distributed by Assay Design, Inc.). Inhibitors were
characterized-by-there1c56-values,—16-e-gthe-concentratomat-which the
production of cortisol was 50% reduced. In this test preferred compounds

as described above have IC50 valyes helow 1000 nM; more preferred
compaA BT eS0T MBI FIOAIEINAD B BHLAN A AR Ro e

hasedGEQVRive X helalvdCridwlD Cllpatitsbay Fdandashirdvne eftseret
:%3&%68[&1& ﬁ@%?%ﬁlﬂg K43 68llgnstatplys XRIBRIRCE MMaIbtained by using the

eta-HSD1 (see above) were cultivated in 96 well plates in DMEM. First
ifATBRSRE4F™. 60 min later Cortisone was added to the cells. After 60 min
of incubation at 37C in a 5% CO02 atmosphere part of the medium was
removéterrprednotiarstirditrd Sres e T CHEr R NiesliaAng esters
UsiR® e eeRUn elciathraval ahieik kS vt (Distrntesitiyalissayrations). The

pharmaceutical preparations can be administered internally, such as orally (e.g.in the

form of tablets, coated tablets, dragées, hard and soft gelatin capsules, solutions, emulsions
or suspensions), nasally (e.g. in the form of nasal sprays) or rectally (e.g. in the form of
suppositories). However, the administration can also be effected parentally, such as

intramuscularly or intravenously (e.g. in the form of injection solutions).

The compounds of formula I and their pharmaceutically acceptable salts and esters
can be processed with pharmaceutically inert, inorganic or organic adjuvants for the
production of tablets, coated tablets, dragées and hard gelatin capsules. Lactose, corn
starch or derivatives thereof, talc, stearic acid or its salts etc. can be used, for example, as

such adjuvants for tablets, dragées and hard gelatin capsules.

Suitable adjuvants for soft gelatin capsules, are, for example, vegetable oils, waxes,

fats, semi-solid substances and liquid polyols, etc.

Suitable adjuvants for the production of solutions and syrups are, for example,

water, polyols, saccharose, invert sugar, glucose, etc.

Suitable adjuvants for injection solutions are, for example, water, alcohols, polyols,

glycerol, vegetable oils, etc.
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Design, Inc.). Results obtained in the microsome assay using
representative compounds of the invention as the test compounds are
shown in the following table: 25 WO 2006/000371 PCTIEP2005/006649

WO 300641B8Und h 11-beta-HSD 1 IC50 (nM) Example 5 20 EXAHPIS 26+
167 Compounds as described above hag®dC50 values below 100 uM;

more preferred compounds have IC50 values below 20 uM, particularly
belowSiMleMEsrpristérrsurposiiptesns friverahleyattizslss b BB & pils

Thess, meultshavedganeitainesdPywusing the 5 foregoing test. The

compounds of formula | and their pharmaceutically acceptable salts and

esters) £a00e: URed s MeditAmenis 46:G-0 e Jorm:ptpharmacelicRbilizers,
preparations). The “pharmaceutical preparations can %%g%?mlstered

ReFRR e RS BHRAFERD STAPHES ol BPECASISEE, CORSP B geteners
dealgbasstardand seftgelatirdap ilesrstloponsyenividionsi@kang agents or

f}%ﬁgﬂ&%@)ﬁ@?@ﬁ 18 5%dRae JQUDRfNASALRRIRUE) CLIREIR INHE G,

orm of suppositories). However, the administration can also be

effect g?c%e.ﬁ%ﬁalbé’ such as intrgcr)%ﬁg%loarl ar i&‘st@f"ﬁ%%%%g %@ﬂli&lhe
ulalTandt

farm of Ijection somtlonss.lq"f%l CompounIa of form : eir
pharmseuticalnerripiiesdieans berekierdhe arpB TG sadderaiment of
pharmaseuticalysinei dResganic.beesganit fdivvants farindatly eating disorders
PodugionoHiablets, coared laRs. diages and i gelaln CansH gt
Lactose, corn S o or Ber?{/%hves thereof, talc, stearic acid or its salts
etedbadrslrematrionsiassiep asicslmrasg; rsrRerr fashasetha¥@and
haad-galatieaRaulBSdosage of about 0.1 mg to 20 mg per kg body weight, preferably
about 0.5 mg to 4 mg per kg body weight (e.g. about 300 mg per person), divided into
preferably 1-3 individual doses, which can consist, for example, of the same amounts,
15  should be appropriate. Tt will, however, be clear that the upper limit given above can be

exceeded when this is shown to be indicated.

The invention is illustrated hereinafter by Examples, which have no limiting

character.
20 Examples

Example It 3-Chloro-2-methyl-N-(2-methy}-pyrimidin-4-yl)-benzenesulfonamide

2-Methyl-pyrimidin-4-ylamine (91 mg, Gabriel, Chem. Ber. 37, 1904, 3641) and 3-chloro-
2-methyl-benzenesulfonyl chloride (179 mg) were dissolved in pyridine (5 mL) and the
95 resulting mixture was allowed to stir at 50 to 60 °C for 48 hours. The mixture was then
evaporated in vacuo and the residue was dissolved in ethyl acetate, The solution was
washed with 1M CuS0Q, solution twice, dried over Na,SOy, filterd and evaporated. The

30

residue was purified by flash chromatography (CH,Cl/MeOH/NH; 90:10:0.5) to give the
desired product 3-chloro-2-methyl-N-(2-methyl-pyrimidin-4-yl)-benzenesulfonamide as
2 yellow powder (22 mg). MS (BST'): 297.1 {[M-H]").
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Suitable adjuvants for soft gelatin capsules, are, for example, vegetable
oils, waxes, fats, semi-solid substances and liquid polyols, etc. 20
Suitable a%g/uvants for the production of solutions and syrupg are f%r 1006649
ater, polyols, saccharose, invert sugar, glucose, SICEBNRRTE
adjuvants for injection solutions are, for #xample, water, alcohols, polyols,
glycerol, vegetable oils, etc. WO 2006/000371 PCT/EP2005/006649 -22
Suitable adjuvants for suppositories are, for example, natural or hardened
oils, waxes, fats, semi-solid or liquid polyols, etc. Moreover, the

fharmaceutica-hipardltithsychy varapypvesinvhiles;meliizers,
Vs aoSiy-INGreas|Ag substances, stabilizers, wetting agents, emulsifiers,
sweeteners, 5 colorants, flavorants, salts for varying the osmotic pressure,

rs;. maski Aoy It can also contain still other .
?ﬁt&&g&}. Qgs?gasgfép% Shtigridantsihgy

peutically va e substances. In accordance with the invention the
be;%go%gsrﬁ‘rﬁ%%%;prop#yth%é%%£?%m§£ gﬁ%rﬁ? ggg%%s%%lafh
e gl d o) FIN AR RAFCER AT g GieBrade To M
obvepitysiTherddteyeddarenderyiorr omgudippe Ritried N 261 sedifse fbeatpteesto
theapadivid uaktegy ire penisighdacivpastiduar vese). briphoeyadrytotieiba@es5 mL)

O%Or%h&%rgﬁr& %H?a&%%l% Hy }%9«?&19 Gt qggb@%lo 3%3?&%%%&9 d%WéQ tostirat RT
bo?isy wejlght, preferably a

out 0.5 mg to 4 mg per kg body wejght (e.g.
BB APSH g e per SR ARG RO AR B b L oerashy
wWisibbegzh cbyisistiftn endthgldesifethpreanse HATOORIS PYSPyBUIg R -ylamine was
apprapdate. 1EMill-fenevear ( becigarthaiiie &) operlirbtogiven Bhose el 1H),

be .exce this, ) Desipdi @ ivention . 136,
LR R R e o o2

Alternative preparation method for step Al:

Cyclopropyicarbamidine hydrochloride {7.61 g) was dissolved in ethanol (125 mL) and
triethylamine (19.35 mL) and 2-chloro-acrylonitrile (5.52 mL) were added. The resulting
orange-vellow solution was refltzxed for 30 minutes, The mixture was cooled and leftin a
refrigerator over night. The solid was removed by filtration and the filtrate was
concentrated in vacuo. The residue was purified by flash chromatography (ethyl
acetate/methanol 9:1) to give 2-cyclopropyl-pyrimidin-4-ylamine (4.2 g) as a light brown
solid that was still contaminated with an unidentified component, but used without
further purification. "H NMR (&, DMSO-ds, product signals only): 7.88 (d, 1H), 6.64 (br s,
2H), 6.16 (d, 1H), 1.89-1.82 (xm, 1E), 0.87-0.81 (m, 4H).

For preparation methods for step A] see: Singh and Lesher, J. Heterocyclic Chem. 1977, 14
(8), 1413-1414

Step Bl: 3-Chloro-N-{2-cyclopropyi-pyrimidin-4-yl}-2-methyl-benzenesulfonamide



20 Examples Example 1:

3-Chloro-2-methyl-N-(2-methyl-pyrimidin-4-yl)-benzenesulfonamide

2-Methyl-pyrimidin-4-ylamine (91 mg, Gabriel, Chem. Ber. 37 )é
Wgnzg%f%@,ﬁ,_ 2-methyl-benzenesulfonyl chloride (179 mg) v%\}gre ésﬂéélg\j% ’
in pyridine (5 mL) and the 25 resulting riddture was allowed to stir at 50 to

60 C for 48 hours. The mixture was then evaparated in vacuo and the, ..

Bt B aters iss ol SRl REXTHELS 4| HiTh Ve WA P W 4
CpSQhsolutinngiwices dHrdoyeniaf Sedrditerdiand eapdrd®a £Y e light yellow
reé%' go\%g? O%uﬂfgeﬁﬁgy)ﬂm(‘(f?mmtggraphy (CH2C12/MeOH/NH3

90:10:0. ' (

ive the desired product
3-chloro-2-methyl-N-(2-methyl-pyrimidin-4-yl)-benzenesulfonamide as 30
a yellow powder (22 mg). MS (ESI-): 297.1 ([M-H]-). WO 2006/000371

PCT/EP2005/006649 -23 Example 2... . :

. : : . _4v1)-2.5- -b wifs de

5 3 BHBREN: (2 b STB ERA S T e cbemsnesufonsr
Step A]: 2-Cyclopropyl-pyrimidin-4-ylamine 5 Cyclopropyl amidine. 1 1-
hyERiSaRRSFE r@@&ﬁ@&é RARIPES %g%ﬁﬁ?l%ﬁ%%%‘t%fﬁﬁgnr% oxide g%%éopmw
M pdxBitidih Sepiehtie (i%E0re wed aftclifpte-Saprepesismy Fhigrde (0-256 g) asa
suspansievasiltered. RISEST)io remvEprecipitated NaCl and the
filtrate was evaporated in vacuo to give a light brown residue (2.86 g).

3-Ethoxyacrylonitrile (2.55 mL) was added and the mixture was heated at
135 C for 3 hours and then allowed to stir at RT 10 for another 12 hours.

The reagtign mixdiredvas di subisgterl tocf pyeaiodEaphy)-amide

10 (silita g géﬁe%'thyf%%tate) a%ge%%yodesired %?ogfjcl:?ﬁa o
2-cyclopropylspyrinidin- i | L3 ightdarewad ad 1-
7 5‘%{%‘3%%{] i %‘!& é&%@ﬁ%ﬁ%{%@&eﬁﬁlﬁl@d s S g oty clopropy

e syl pt LR E Ry Y

(Mitliabb foam (0.1 g). MS (BSI): 324.1 ([M-H[

15 Example5:  Biphenyl-4-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide

This material was obtained in analogy to example 2, steps A] and B from 2-cyclopropyl-
pyrimidin-4-ylamine (0.1 g) and biphenyl-4-sulfonyl chlozide (0.18 g) as a light yellow
foam (0.032 g). MS (ESI"): 350.2 {(IM-H]).

20 Fxample6: Quinoline-8-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide

This material was obtained in analogy to example 2, steps A] and B] from 2-cyclopropyl-
pyrimidin-4-ylamine (0.1 g) and quinoline-8-sulfonyl chloride (0.16 g) as a light yellow
foam (8 mg). MS (EST): 325.1 ((M-H).

.25 Example7: N~(2~Cyclopropy1-pyrimidh1~4—y1}-benzenesulfonamide



1]

hdat was stjl tamin jth_.an unidentified component, but used
wﬁ?dﬁéfmgg%jnﬁ%ﬁng R (S, DMSO-d6, product signals only):
7.88 (d, 1H), 6.64 (br s, 25 2H), 6.16 (d, IH), 1.89-1.82 (m, IH), 0.87-0.81
(m, 4H). For preparation methods for step A] see: Singh and Lesher, J.
Heterocyclic Chem. 1977, 14 (8), 1413-1414 Step BJ:

3 JpTRk: A (2- By ERo SRR By e TR S et B R B R gy foramide
WO 2006/000371 PCT/EP2005/006649 -24 This material was obtained in
arfisgyatsriatarephb Eifreti R e IB IO BATIRATR a1APA Ly ifiRe fom 265y opropyl-
ang3nehiaro-gmethylshenzeddsumfonsdufooyldbi(@ided) 43 tdiniu afidiatyellow foam
s
N
material was obtained in analogy to example 2, steps A] and B] from
2-cyclopropyl- pyrimidin-4-ylamine (0.150 g) and

T SR e B e e

Alternative preparation method for step A]: Cyclopropylcarbamidine
hydrochloride (7.61 g) was dissolved in ethanol (125 mL) and
triethylamine (19.35 mL) and 2-chloro-acrylonitrile (5.52 mL) were adde
PR
mixture was cooled and left in a 20 refriggrator over night. The solid was
removed by filtration and the filtrate was concentrated in vacuo. The
resici g v puificstdydashuciivamategsaphy(ethyd Acetd®)frethanyk@propyl-
1%%91%@%4%%%9 Pyt @f@ﬁ!i@&iﬁiﬂ@vﬁ[%l%ﬁ@o@?d@%@lh@% EQWBLSEIthw foam

d.
YWitg orange-yellow solution was refluxed for 30 mi (tEE2p 000649

Tg_é%‘)’ﬁ\@?ﬁﬁ 6558 )13 (IM-H]-). 5 Example 3:

clopropyl-pyrimidin-4-yl)-2,5-difluoro-benzenesulfonamide This

2-cyclopropyl-pyrimidin-4-yl)-amide. This mateyi btaineg | )
o e B e B e R e
o) mmtimdiphirdrnis (80 REhphériones T CRrgPasHRgH: oty foare as @ white
(0o (VIS (RS M BB (B (IM-H]).
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Example 10: N-(2-Cyclopropylwpyrimidim4-y1)nzwmethoww:'i-«methyl—
benzenesulfonamide

This material was obtained in analogy to example 2, steps A] and B] from 2-cyclopropyl-
pyrimidin-4-ylamine (0.15 g) and 2-methoxy-5-methyl-benzenesulfonyl chioride (0.3 g) as-
a light brown solid (63 mg). MS (BST): 318.0 ([M-HJ").

Example 11:  3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-4-methoxy-

benzenesulfonamide

This material was obtained in analogy to example 2, steps A] and B] from 2-cyclopropyl-
pyrimidin-4-ylamine (0.15 g) and 3-chloro-4-methoxy-benzenesulfonyl chloride (0.32 g)
as a light brown solid (40 mg). MS (ESI): 340.1 (MH").

Example 12:  5-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-methoxy-

benzenesulfonamide
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15 Example 5: Biphenyl-4-sulfonic acid

(2-cyclopropyl-pyrimidin-4-yl)-amide This material was obtained in analogy

to example 2, steps A] and B] from 2-cyclopropyl- pyrimidin-4- Iaminedéo.l
Q)E)Henyl-4-sulfonyl chloride (0.18 g) as a light yeIIoWP ?gé%zgﬁi Bp49

g). MS (ESI-): 350.2 ([M-H]-). 20 Exampleds. Quinoline-8-sulfonic acid

(2-cyclopropyl-pyrimidin-4-yl)-amide This material was obtained in analogy

torexammple:2, wie pstathadthBhitopy R eystopkohstepy AinidihB}-frtaminey (@aropyl-

%i}%%ﬂ&’l 5:8-sulfanylchigride (046 g) asaightyelienidaamt&mm (0.32 g)

S|-); 325.1 %glrﬁ%gﬂg% _ @g}@l%gs 1 (IM-EL

N2 Eb‘?&ﬁfiﬁ’ i -4%5%- Shrenasulfohaide wo 2006/000371

PCT/EP2005/006649 -25 This material was obtained in analogy to

example 2, steps A] and B] from 2-cyclopropyl- pyrimidin-4-ylamine (0.1 g)

and benzenesulfonyl chloride (0.125_g) as a light yellow f arp §36 mg d

MMM??? 4?0}-"(1[&mrpr]1.\}7(%"Eﬁangé‘%Yrmldm'é‘Yl)“Z”me yi-benzenesttifonamiae

N-(2-Cyclopropyl-pyrimidin-4-yl)-5-fluoro-2-methyl-benzenesulfonamide

Thismmakerial wadsobtapidomiaididytareRémple 2, steps A] and B] from

2-cyclopropyl- pyrimidin-4-ylamine (0.1 g) and benzenesulfonyl chloride =~

(OTHZ8 cgyrgeaniiveyailidwifoenrl oFE NS 258 AB 6D qriaapopigrrbamidine

E @:Rride (3 g) and 3-ethoxyacrylonitrile (2.5 mL) to give 2-isopropyl-pyrimidin-4-

N-(2-Cycl pyl-pyrmidinad-y-3- nagetfgnamide This :

mg %Iﬁgfﬁé %g{%ﬁ%@%&%@%ﬁ&%&%@%&ps Al and B] from

2-cyclopropyl- pyrimidin-4-ylamine (0.13 g) and

3-methoxy-benzenesulfonyl chloride (0.2 g) as a white foam (108 mg).

MS (ESI-): 304.1 (IM-H]"). 15.Example 10: . .. ) E ) .

N-%?f-ﬁt%'loprop?l‘%ﬁ)ﬂfﬁﬂ#ﬁa&"—’ﬁﬁ?ﬁ? cﬁa"t%)giy- -ﬁ{%fﬁgf.z methyl-benzenesulfonamide

benzenesulfonamide This materjal was obtained.in apalogy to example.2,,

stéggmﬁaaw%m%mwaaﬁﬁqfaﬁiﬁmgﬁ%%@8@%@@5@%&%4

2-yiethiowy((Gmethytisefuenesutifchylumsncalparhyhieride (032 g) as a light yellow
foam (72 mg). MS (ESI): 308.1 ([M-H]).

Example 14: 3,4«Dichiom«—N—(2-—isopr0py1—~pyrimidin—4—yl}-benzenesulfonamide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-
ylamine (0.23 g) and 3,4-dichloro-benzenesulfony! chloride (0.41 g) as a light yellow solid

(295 mg). MS (ESI): 343.9 ([M-H]).

20

Example 15: N—(2~Isopropyl~pyrimidin~4~yl}-4-(1.3—oxaz01—5-§r1)—benzenesdfonanﬁde

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-
ylamine (0.174 g) and 4-(1.3-0xazol-5~yl)-benzenesulfonyl chloride (0.31 g) as alight
yellow foam (295 mg). MS (ESI): 343.0 (IM-HT).

Example 16:  2,4-Dichloro-N-(2-isopropyl-pyrimidin-4-yl)-6-methyl-

benzenesulfonamide



alight brown solid (63 mg). MS (ESI-): 318.0 ([M-H]-). 20 Example 11:
3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-4-methoxy- benzenesulfonamide
This material was obtained in analogy to example 2, steps A] and B] from

W2 &UBPyl- pyrimidin-4-ylamine (0.15 g) and T/EP2015/006649

B
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3-chloro-4-methoxy-benzenesulfonyl chigride (0.32 g) 25 as a light brown
solid (40 mg). MS (ESI): 340.1 (MH*). Example 12:

5-Chitoro:irti62 waotbpropdl ip yrinigint eyhadsméthivryr beswzeopgeifonamidet-
W@a&@&@t (@.@@%ﬁn%%ﬂ?%m@i&@%&ﬂﬁ] _b&%mml or @i‘ﬂ%@@@@@ﬂé@a light
ana 0 example a m.,2-cyclopropyl-
p r?rigl iﬁ-oﬁé/(%mg} &3%@3@9&1 %ﬁl L@%ﬁ)éthoxy-benzenesuIfonyl
chloride (0.32 g) as a light brown solid (15 mg). MS (EST-): 338.1
(IM-H]™). 5 Example 13:
5-Fluoro-N-(2-isopropyl-pyrimidin-4-yl)-2-methyl-benzepesulfonamjde
StEFPRP'S bp?oi?ﬁzﬁ%%méﬂa&:v%ﬂﬁé?ﬁfgmw QRS e
analogy to example 2, step A] from cyclopropylcarbamidine hydrochlaride
(3 Eh iR tereli RRIATSAR IR ECETHL FRRtR 3 SuB o AR aTH g din-4-
ylatainin¢ 186 g) asdligiichitmnbfoaemeME(EEHIdAS: 14(RA8 €) a3 0 Bayyelow
B]@ﬁm@ﬂ\h@ig@p(ggyyf@@mi@i@:{l{yb)-z-methyl-benzenesuIfonamide
This material was obtained in analogy to example 1 from
2-isopropyl-pyrimidin-4- ylamine (0.13 g) and
5-fluoro-2-methylbenzenesulfonyl chloride (0.32 g) as a light yellow foam
(72m (EST"): (IM-HI-)..15 T - e 4 oy
3’iﬁ%}%ﬁ?ﬁ\l_%zgi?géﬁ)@&l%ﬁ%e]&sﬁﬁgﬂip L%ﬂi”(z isopropyl gynmxdm 4-v1}
amidae

n-4-yl)-benzenesulfohamid

This material was obtained in analogy to example 13 from 2-isopropyi-pyrimidin-4-
ylamine (0.15 g) and 4,5-dichioro-thiophene-2-sulfonyl chloride (0.275 g) as a light yellow
foam (28 mg). MS (ESI'): 350.0 ({M-H]").

Example 19:  5-Pyridin-2-yl-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-
amide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4~
ylamine (0.2 g) and 5-pyridin-2-yl-thiophene-2-sulfonyl chloride (0.379 g) as a light
vellow foam (24 mg). MS (ESI'): 359.0 ([M-H]").

Example 20:  3-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-
ylamine (0.13 g) and 3-chloro-2-methyl-benzenesulfonyl chloride (0.2 g) as a light yellow
foam (72 mg). MS (BSI'): 324.1 (IM-HJ").

Example 21: N-(2-Isopropyl-pyrimidin-4-yl)-3-trifluoromethyl-benzenesulfonamide
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This material was obtained in analogy to example 13 from

2-isopropyl-pyrimidin-4- ylamine (0.23 g) and 3,4-dichloro- benzenesulfonyl

chlorlde 0.41 g) as a light yellow solid (295 mg). MS (EST%

& 76 Example 15: CT/EP2(}05/906649

N-(2- Isopropyl pyrimidin-4-yl)-4-(1.3-oxazgl-5-yl)-benzenesulfonamide

This material was obtained in analogy to example 13 from

2-[30prepypykianishtadey Bratngofd. lr«kgppird 3 from 2-isopropyl-pyrimidin-4-

4 }(ﬂnﬁ Hé( %E?'BXDT BeRZRRES ;ﬁﬂlﬁﬂ%ﬂg&( R34 ehasRli@Hsyellavd light yellow
e

%;EZ%S %Ij‘ H]-). 25 Example 16:
O

4 -yl)-6-methyl- benzenesulfonamide
WO 2006/000371 PCT/EP2005/006649 -27 This material was obtained in

analogy to example 13 from 2-isopropyl-pyrimidin-4- ylamine (0.15 Q) and
2,4-dichloro-6- methél benzenesulfonyl chlorld (0.284 g) as alight y 4
pdrarspte 2o -t ersryyiasaimipiA) S Exlinpro gy -benzenes onemide

2,3-Dichloro-N-(2-isopropyl-pyriniidin-4-yl)-benzenesulfonamide This
m3tesialakeazonmartsine Gy b ©-aRe 13 figm 2-isopropyl-pyrimidin-4-

2-igoprapyb.pyimidip-tifdaroine Q- targparntdithytidhiord: oAz pesufbgyl vellow
I wipmvgjer (110 mg). MS (ESI"): 343.9
V\é%q%%r(?o %grm%g@g%%%c loro-thiophene-2-sulfonic acid

(2 iisopropyl-pyrimidin-4-yl)- amide This material was obtained in analogy

to example 13 from 2-isopropyl-pyrimidin-4- ylamine (0.15 g) and

10

20

?25%%;; rosthi q@%@ﬁ%ﬁ%@@%&é%z%zgesggrsp';'@wﬂh%@%ﬂmde

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-
yiamine (0.2 g) and 5-chloro-thiophene-2-sulfonyl chloride (0.316 g) as a light yellow
powder (49 mg). MS (ESI'): 316.0 ([M-HT).

Example 24 N~(Z—Isopropylwpyrimidin-é«—yi)—4—triﬂuoromeﬂ1y1~benzenesulfonamide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-
ylamine (0.2 gj and 4-triffuoromethyl-benzenesulfonyl chloride (0.357 g) as a light brown
foam (211 mg). MS (BSI'): 344.1 (IM-H]").

Example 25: Piperidine-1-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-
ylamine (0.2 g) and piperidine-1-sulfonyl chloride {0.295 g) with the exception that the
coupling reaction was allowed to proceed at an elevated temperature of 105 °C. The
desired product was obtained as a light yellow foam (139 mg). MS (EST'): 283.1 ([M-H]").

Example 26: Naphthalene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide



Example 19: 5-Pyridin-2-yl-thiophene-2-sulfonic acid
(2-isopropyl-pyrimidin-4-yl)- amide This material was obtained in analogy

to example 13 from 2-isopropyl-pyrimidin-4- ylamine (0.2 g)Paé)Iq
W%S’}’r?’ |%8-327-}‘yl-thiophene-2-suIfonyl chloride (0.379 g) as a light %Z%ﬁf%%é@

foam (24 mg). MS (ESI-): 359.0 ([M-H]-)2Example 20:
3-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide
Thisigneterial wasobbiainkoh imalogiogytenearhpleons Arisapropyl-pyrimidin-4-
ZWZW b%%‘aﬂ:‘lﬂﬁ!@ﬂ@@@ﬁf&@) andride (0.344 g) with the following
3'Ch'é"'§" ’?%ﬁé&benzef‘esﬂ% %ﬂfﬁ?g' nﬁ%)zaﬁhgﬁt%sgﬁﬁﬁ)éﬂma@%m g)
ORI 2 G, MSTESH: SBAT ((M-HT"), Example 21 i g
NS S reir Ay AR SASR S T St D TOBFRSSHYT Riefe RpEy Miom For
5 2006/00Q3T PG IR 200 TP06649as ReTadsavamentidingaapmddhp product was
angl0gyte, RN H QR Bel STRY ARy ie: dray bmilted Qs gylandfoan (53

3-trifluQr /1 onyl chloride (0.357 g) as alight yellow foam
(6?%&%@§?§%@%%€I\SAH) 5 Example 22:
N-(2-1sopropyl-pyrimidin-4-yl)-2-trifluoromethyl-benzenesulfonamide This
material was obtained in analogy to example 13 from
2-isopropyl-pyrimidin-4- ylamine (0. and v diaodovleamide
5 BTSRRI SRR AR 58y BT iR Vermid
powder (60 mg). MS (ESI-): 344.1 ([M-H]"). 10 _Example, 23: o
10 S-Ehibr@atﬁ@bww@b%’é@#dﬂi%nalﬁai’(?-@faﬁr%%ﬁ%?ﬁ‘ﬁ' OB T
materahaas Dhfainttijhandiogylforrkdimicd O #8ke) with the following
24?;%%%@&’4{&}{ rimigin:dw yiaming- (07 ahank Behlorenthiephenenzstiioayl (0.144 ¢)
?[W%?gse( g'?s’l Sfi%ll?péa ggg%a@ %Wgﬁo%gd%rgééé%@(?”@%% hours. After
N-2akoprisyRiyRARs T FRRRSATA DL A0S RS ARRRATh RS tspated bY
1sMatesaliwas abieipad Mharakigy toeiample dgdm as 2 yellow foam (31 mg). MS
Z-i?%&rxj):@élzgyﬁmigﬁ-ﬁ- ylamine (0.2 g) and
-

ifluoromethyl-benzenesulfonyl chloride (0.357 g) as a light brown

Example 28: 2,5—Diﬂuoro~N~{2—isopropy1~pyri1nidin—&Yl)ubenzenesulfonmxﬁde

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-

20  ylamine (0.13 g) and 2.5-difluoro-benzenesulfonyl chloride (0.322 g) with the following
modification: Pyridine was replaced by THF (5 mL) and potassium carbonate (0.144 g)
was used as 2 base in this reaction that was allowed to proceed under reflux conditions for
12 hors. After cooling, the mixture was filtered, evaporated in vacuo and the product was
isolated by flash chromatography. The desired product was obtained as a yellow foam (78

25 mg). MS (ESI): 312.0 (IM-HI.

Example 29: N-—(Z—Isopropyl-pyrinﬁdin—‘i-yl)m3,4~dimethoxy—benzenesulfonamide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-

ylamige (0.13 g) and 3,3 _dimethoxy-benzenesulfonyl chloride (0.359 g) with the following
30 modification: Pyridine was replaced by THF (5 mL) and potassium carbonate (0.144 g)

was used as & base in this reaction that was allowed to proceed under reflux conditions for



foam (211 mg). MS (ESI"): 344.1([M-H]'). 20 Example 25:
Piperidine-I-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide This material
was obtained in analogy to example 13 from 2-isopropyl-pyrimidin-4-

WRAMMHWW L g) and piperidine-I-sulfonyl chloride (0.295 g) withFg22¢/006649

5

15

exception that the coupling reaction waggllowed to proceed at an
elevated temperature of 105 C. The desired product was obtained as a
lightheftow feam (3, the nMEEGY Fil2ss]] efipddit)l i@ Sk xarmpl¢he@roduct was

Naphibaieng; d:suliania a5! l%‘ ISRPRRRYLPYF RN A bAMIEEaV Dellow foam (21
200%/000 I‘g}(;ﬁﬂ?@% 6649 -29 This material was obtained in
et qu Bﬁe 1 -isopropyl-pyrimidin-4- ylamine (0.13 g) and

naphthalene-2-sulfonyl chloride (0.344 g) with the following modification:
Pyridine was replaced by THE (5 mL) and potassium carbonate (0.144 g)

was used as a base in this reaction that was all \/%o roceed ypder d

reesn Aiort a5 e B HE RS TR G, IS AR TR i de

evaporated in vacuo and the product was isolated by flash

cHrematbgraphi (ke detpea piddotiieaiotained as a yellow foam (53

mg). MS (ESI-): 326.2 ([M-H]"). Example 27: Biphenyl-4-sulfonic acid .

(2Taisprepyidyrinitinitedinaming 10 cRAERA bRy aSOBRdRE iy carbamidine

g_ @ﬂ%ﬂ%ﬁ&@%@%ﬂ%&@mﬂoﬁw 4 m-tﬁ%ri,m?j;?ﬁg’)- wamhﬂgylgﬁnb&lqy_ 8Rd). MS
IPRENYLA= n e~(0. g) with the Tfollowing moadification:

Pgn |hi§\1f'/%1&{ge ’Ig%:%% %@Q c%%%%ﬁﬁé (5 mL) and potassium carbonate (0.144

g) was used as a base in this reaction that was allowed to proceed at 90

C for 12 hours. After cooling, the mixture was filtered, evaporated in

vacuo and the product was isolated 5fla arpmat e
de%"i‘?B@grod uc&wég%{}?ﬁ‘ﬁ%%%%ﬁ%ﬁaﬁ‘ ﬁ)égﬁ% @1 rﬁé?w%l’\%%%?g%%g%as%%
([M-H]-). Example 28: . idin-
2 SN Y5 BB b ARG USRS P g datert-Dutyl-pyrimic

4-ylamine (0.15 g) and 3,3-dichloro-benzenesulfonyl chloride (0.244 g) as 2 white foam
(0.134 g). MS (ESI"): 357.9 (IM-HI).

Example 31: N—(2~tert~Butyl—pyrhnidin-4—yl)~S-ﬁuero—Z—methyl-benzenesulfonamide

This material was obtained in analogy to example 30 from 2-tert-butyl-pyrimidin-4-
jrlamine (6.15 g) and 5-fluoro-2-methyl-benzenesutfonyl chiloride (0.21 g) as a light brown

20 foam {118 mg). MS (ESI"): 322.2 ([M-H]).

Example 32: Naphthalene-2-sulfonic acid (2-tert-butyl-pyrimidin-4-yl)-amide

This material was obtained in analogy to example 30 from 2-tert-butyl-pyrimidin-4-
ylamine (0.15 g) and naphthalene-2-sulfonyl chloride (0.23 g) as 2 light yellow foam (141

95 mg). MS (BSI"): 340.1 (IM-H] ).

Exampie 33: N-(2-tert-Butyl-pyrimidin-4-y1)-2,5-difluoro-benzenesulfonamide



This material was obtained in analogy to example 13 from
2-isopropyl-pyrimidin-4 20 ylamine (0.13 g) and
2,5-difluoro-benzenesulfonyl chloride (0.322 g) with the followin

Wi GONRALRTSA: Pyridine was replaced by THE (5 mL) and potdSi(ffh?{0+/006642

15

20

25

carbonate (0.144 g) was used as a basein this reaction that was allowed
to proceed under reflux conditions for 12 hours. After cooling, the mixture
V\/ﬁhiﬁi terediabvapdsateddinvaciognd dhenpie dddtwras -isothted ipyfashin-4-
g{@@ Yadd'€ ﬁamtﬁstmﬁgtyy@%%t@msﬁmmegm 9@ GF8wn foam
r

). Example 29:
opyI yn% ﬁ%ﬂ}dlmethoxy benzenesulfonamide This

materlal was obtained in analogy to example 13 from

2-isopropyl-pyrimidin-4- ylamine (0.13 g) and

3,3-dimethoxy-benzenesulfonyl chlorlde (Q, 35%}%)LW|th g 30
mberRRficH: PHREHEHBELARETEIY it ReBnesulfonamide
carbonate (0.144 g) was used as a base in this reaction that was allowed

to Prscaaigriphes ABIRIREORITBINETSR Wy Rl Py fert-butyl-pyrimidin-4-
PEIIATR2 005 ;D066 49 1 B0:b2dhGuyE)-Bétermoaliogytbl ongdtuB3RRg) as 2 white foam
filtgrad. gYaRaex igsyacu@nd-the product was isolated by flash
chromatography. The desired product was obtained as a yellow foam (21

mg). MS (ESI-): 336.1 ([M-H]"). 5 Example 30:

N-(2-tert-Butyl- pyrimidin-4 yl)-3,4-dichloro-benzenesulfonamide Step A:]

10 éxgaerr; LiLey%Epste iq‘-r%-mt rtng%ﬁy?} nﬂ%mldln ?@%gl%%ﬁ%me

tho crylo 2 2. m .83 al)éellow foam (2 28 g). MS (EIl): 151.0
o ([M )PVI“BT%

2 tert Butyl-pyrimidin-4-yI) 3 4- dICh|OI’O benzenesu

i i S A A t‘&ﬁé&%&ﬁ?&?@% s B o oo Sremmitive

2- mepmdm&mmmm@@m@ée&éh(éréiseﬁﬁémélﬁmw
chigdgR {24 4ndab g g ibatommun. 12 (13), 1982, 989-993 and Tetrahedron Lett.

31 (14), 1990, 1969-1972) and 2-chloro-acrylonitrile (1.17 mL). 2-Ethyl-pyrimidin-4-
ylamine was obtained as a light brown solid (0.89 g): 'H NMR {8 DMSO-dg): 7.96 (d, 1H},
6.68 (br s, 2ED), 6.21 (s, 1FD), 2.55 (g, 2H, 118 (t, 3H).

Step B] 3-Chloro-N-(2-ethyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide

This compound was obtained according to example 2, step B] from 2-ethyl-pyrimidin-4-
ylamine (0.25 g), and 3-chloro-2-methyl-benzenesulfonyl chloride (0.55 g} as a colozless
solid (86 mg). MS {ESI"): 310.0 {IM-H]").

Example 36:  2,4-Dichloro-N-(2-ethyl-pyrimidin-4-yl)-6-methyl-benzenesulfonamide

This material was obtained in analogy to example 35 from 2-ethyl-pyrimidin-4-ylamine
(0.19 g) and 2,4-dichloro-6-methyl-benzenesulfonyl chloride (0.48 g) as a light brown
solid (78 mg). MS (ESI): 346.0 (MH™).



(0.134 g). MS (ESI-): 357.9 ([M-H]-). 15 Example 31:
N-(2-tert-Butyl-pyrimidin-4-yl)-5-fluoro-2-methyl-benzenesulfonamide This
material was obtained in analogy to example 30 from

WO RIEBURA pyrimidin-4- ylamine (0.15 g) and PCT/EP2005/006649

5-fluoro-2-methyl-benzenesulfonyl chlorige (0.21 g) as alight brown 20
foam (118 mg). MS (ESI-): 322.2 ([M-H]"). Example 32:
NEphthydderTe-24s0lbmic Nt @b pybujdioydimihs4im ety derpepgsulfonamide

material was obtained in analogy to example 30 from
21t Blatkplvimidinatheflamingod: 15y mpit A fithalertbyRgulfoiviih-4-ylamine
C%’i@'@) (0,23 AR5 Rt yeHavioamtditosn MM SoES gy 340idht brown

‘é]ér:t B'ﬁ%ﬂmgg %1%%%691)(% eilfluoro benzenesulfonamide WO

2006/000371 PCTIEP2005/006649 This material was obtained in analogy
5 to example 30 from 2-tert-butyl-pyrimidin-4- ylamine (0.15 g) and

2,5-difluoro-benzenesulfonyl chloride (0.21 g).as ah%ht bro r}%)am d
m@){améf(éﬁsl ﬁﬁéozcﬂwr yc@mh% n—4 —me enzenesulionamide
N-(2-tert-Butyl-pyrimidin-4-yl)-4-(1.3-oxazol-5- yI) -benzenesulfonamide
THitsmalterial was sdekinet mrimidiy¢B8%ahple 30 from
2-tert-butyl-pyrimidin-4- ylamine (0.2 g) and
4 (I]hi% oernbdagt)vbe nrshesoulivs ehlorawlo B 2Ry b etherifEoBam

mm%aﬁ%%ﬁn&ﬁz BrichibyidkQiExgropteidat from cyclobutanecarbonitrile in

oy b %%Pgil&% idin-dy Q%ﬁe%g'%%ﬁﬂ?&%m@@ﬁ%@mé}, 1990,

rimi m|ne T t ade accordi
e T e e
pr@mmmégwmm@qw@mg ébmmwf&mq@dbooﬁ@médw ), 6.6 (br s,
2P0Y m {%ymtlm G ammen(h21(IR)2. 3982,3980, 993, and-Fan dhedidh 1.89:1.88 (m,

%%2/ Qﬁ% 1972) and 2-chloro-acrylonitrile (1.17 mL).
|- pyrlml - gmlne was obtained as a light brown solid (0.89 g):

15H NMR (6, DMSO-d6): 7.96 (d, 1H),

Step B} 3-Chloro-N-(2-cyclobutyl-pyrimidin-4-yl)-2 -methyl-benzenesulfonamide

This compound was obtained according to example 2, step B} from 2-cyclobutyl-
pyrimidin-4-ylamine (0.15 g), and 3-chloro-2-methyl-benzenesulfonyl chloride (0.27 g) as
a light brown solid (47 mg). MS (ESI): 338.1 (M.

20
Example 39: Naphthalene-2-sulfonic acid (2-cyclobutyl-pyrimidin-4-yl)-amide

This material was obtained in analogy to example 38 from 2-cyclobutyl-pyrimidin-4-
ylamine (0.19 g) and naphthalene-2-sulfonyl chloride (0.27 o) as an orange solid (33 mg).
MS (ESI): 338.3 (IM-H]"). -

25

Example 40 5¥Pyridin—2~Y1—tiﬁophene-2~sulfonic acid (2-cyclobutyl-pyrimidin-4-yl)-
amide



6.68 (br s, 2H), 6.21 (s, IH), 2.55 (q, 2H, 1.18 (t, 3H). Step B]
3-Chloro-N-(2-ethyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide 20 This
ound was obtained according to example 2, step B] fr

Wcomé) 70003 YCr/er200s/006649
S8 @P—‘B’y?i’midin-4- ylamine (0.25 g), and

5
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3-chloro-2-methyl-benzenesulfonyl chlgride (0.55 g) as a colorless solid
(86 mg). MS (ESI"): 310.0 ([M-H]-). Example 36: 2,4-Dichloro-N
(Zethwapyimininod o mathibhenzanesidon draide-5ldhisy atenidin-4-
0 § -ByHRdinr 4 mingcht

AR A m%&f e 70 o e ™
ah@%‘t’%f&%%%ﬁ%ﬁi%g g ?S@%’%és&?ﬂezja.o (MH). WO 2006/000371
PCTIEP2005/006649 -32 Example 37: 4-Chloro-N
(2-ethyl-pyrimidin-4-yl)-2,5-d methyl-benzenesulfonamide This material
was obtained in analogy to example 35 from 2-ethyl-pyrimidin-4-ylamine
(ool 4 SIS EREARRS AR ERABEH23 g) as a
lightbeawalisalishi®® mg). MS (ESI): 326.1(MH+). 5 Example 38: '
3-Chloro-N-(2-cyclobutyl-pyrimi(iin-4-yl)-2-methyl-benzenesulfonamide
StepAli2-Saclabubykipydimidinidgylansinenphis drtermbdiatebwgd- pysde din-4-
aceordin i IRe I necbexemiding light
h roéﬁgggf{g@ %l?%%ltﬁ}r?g (ﬁ%?@@fb%%ﬁ%{%%%ﬁ%ile in 1(§@an§ogy e
to S 132{%@5 18851 6882993 and Tetrahedron Lett. 31 (14),
1990, 1969-1972) and 3-ethoxy-acrylonitrile (0.3 g).
2-Cyclobutyl-pyrimidin-4-ylamine was obtained as a light brown solid
(0.26 g): 1H NMR (S, DMSO-d6): 7.98 (d, 1H), 6.66 (br s, 2H), 6.21 (s i
1HiRaspl- 3237 frf-Richlori-omethopmmethfloppipidin-H)-Seaggnegifonamide
(m, 1H), 1.82-1.74 (m, 1H). 15

Step Al: 2-Methoxymethyl-pyrimidin-4-ylamine

2-Methoxymethyl-pyrimidin-4-ylamine (which has been described in the patent literature
earlier in BE641253, 1964, Ciba Ltd.) was made according to example 2, step A] via the
alternative method from known 2-methoxy-acetamidine hydrochloride (0.3 g, obtained
from 2-methoxyacetonitrile in analogy to Synth. Commun. 12 (13), 1982, 989-993 and
Tetrahedron Lett. 31 (14), 1990, 1969-1972) and 2-chloro-acrylonitrile (0.2 mL). 2-
Methoxymethyl-pyrimidin-4-ylamine was obtained as an off-white solid (0.11 g): "H NMR
(& CDCls): 8.22 (d, 1FD), 6.32 {d, 1), 4.98 (br s, 2H), 4.49 (s, 2H), 3.50 (s, 3H). MS (BSI):
140.3 (MH").

Step Bl 3,4-Dichloro-N-(2-methoxymethyl-pyrimidin-4-yl}-benzenesulfonamide

This compound was obtained in analogy to example 2, step B} from 2-methoxymethyl-
pyrimidin-4-ylarine (50 mg), and 3,4-dichlorobenzenesulfonyl chloride (111 mg) as a
light vellow solid (10 mg). MS (ESL): 348.3 (MH™.

Example 43: 3.Chloro-N-{2-cyclopropylmethoxymethyl-pyrimidin-4-yl)-2-methyl-

benzenesulfonamide

Step Al 2-Cyclopropylmethoxymethyl-pyrimidin-4-ylamine
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Step B] 3-Chloro-.A-
(2 cyclobutyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide This

ound was obtained according to example 2, step B] fr
wo. cyogfoﬁlsgyl pyrimidin-4-ylamine (0.15 g), and PO EP2005/00664

3-chloro-2-methyl-benzenesulfonyl chlogde (0.27 g) as a light brown solid

(47 mg). MS (ESI): 338.1 (MH+). 20 Example 39: Naphthalene-2-sulfonic

aﬁlﬁifaxwtﬂﬂbdﬂyﬂpympmﬁﬂﬂghmdémmmmgﬁﬁl Waslobrainelf fnsodium

o r%% iie?% 2%}5 598 fﬁ&m %@ggmw&wm&mwmaed@em@mﬁd: 30
chlor

(B e§§§ Salfxgrﬁ(ﬁ 2&% g%l%?o m-gl- 2thi Qrc)%é%f %lgm%in?ol\(r% 8 bur.

o (ey i ansp%rhm BapiRekriR ) Wi added

P& IpR2 00 006649 =3RtTtsrmatertdl ﬂwa@‘l@l&t@né@wm@@i 15¢ water was

e’é&‘&@@ '%%EEH}:@ @X&Q@(’d@l&@%ﬁﬁ‘é@@f&:dﬁ@%ﬁ& {0 2@hianghers were combined,

§§Y #dln g%neiz W%Efon vl ghio ﬁ%@sﬁ?&gm P@i‘é&p,tfﬂ\gggsond

xam e4l: 24
mmmﬁm -@Wf@ﬁﬂé@tﬁ S GBI am ﬂ%@%% -

Mlpﬁ:@btﬁiﬂ@@r]malmlmrbmmé B2 MYyBobl P Bimintidintd- 1), 6.32 (d
ylamines0dAd ﬁ)xm%g(% dighlores: Gzmethyl-benzenesultany. shinsslé(0231), 0.27-

g) as ﬁ&g\/ li MS (ESI): 372.1 (MH+). 10 Example 42:
If‘)%ﬂal%%y) - &ﬁfihg%ym@]yl)pynmldm 4-yl)-benzenesulfonamide
Step A]: 2-Methoxymethyl-pyrimidin-4-ylamine

2-Methoxymethyl-pyrimidin-4-ylamine (which has been described in the

patent literature ‘
Step B] 3-Chloro-N-{2-cyclopropylmethoxymethyl-pyrimidin-4-yl}-2-methyl-

benzenesuifonamide

This compound was obtained in analogy to example 2, step B] from 2-
cyclopropylmethoxymethyl-pyrimidin-4-ylamine (54 mg), and 2-chloro-3-methyl-
benzenesulfonyl chloride (81 mg) as a light yellow solid (13 mg). MS (ESI): 368.0 (MH™).

Example 44: 3~Chloro-Z—methylnN~(2~morph01in-é—yknethyl—pyfinﬁdin—&—yl}—

benzenesulfonamide
Step Al: 2-Morpholin-4-yimethyi-pyrimidin-4-ylamine

Following a procedure from J. Chem. Soc. Perkin. Trans. I, 1996, 2925, 2-chloromethyl-
pyrimidin-4-ylamine {0.35 g, Bur. Pat. Appl. EP 61318 A2, 1982; Eur. Pat. Appl. 60094 A2,
1982) was dissolved in ethanol (10 mL) and triethylamine (0.51 mL) and morpholine (0.21
mL) were added. The mixture was heated to reflux for 48 hours and was then allowed to
cool and evaporated in vacuo. The residue was dissolved in ethyl acetate and washed with
3N NaOH saturated with NaCl. The aqueous layer was subsequently re-extracted 5 times
with ethyl acetate and the combined organic layers were dried over Na;50y, filtered and
evaporated. Flash chromatography (ethyl acetate/methanol 8:2) furnished the desired
product 2-morpholin-4-yimethyl-pyrimidin-4-ylamine as a light brown solid (0.23 g). 'H
NMR (8, DMSO-ds): 7.99 (d, 1H}, 6.79 (br s, 2H), 6.28 (d, 1FD), 3.56-3.53 (m, 4H, 3.36 (s,
2H), 2.46-2.43 (m, 4H). MS (ESI): 194.9 (MH™).



earlier in BE641253,1964, Ciba Ltd.) was made according to example 2,
step A] via the 15 alternative method from known 2-methoxy-acetamidine
hydrochloride (0.3 g, obtained from 2-methoxyacetonitrile in anak%%é}o 64

WEMBEGHmun. 12 (13), 1982, 989-993 and Tetrahedron Fé&tt’™:

[
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1990, 1969-1972) and 2-chloro-acrylonitgie (0.2 mL). 2-
Methoxymethyl-pyrimidin-4-ylamine was obtained as an off-white solid
(0.11 g): 'HNMR ((5, CDC13): 8.22 (d, 1H), 6.32 (d, 1H), 4.98 (br s, 2H),
4.49 (s, 2H), 3.50 (s, 3H). MS (EST): 20 140.3 (MH+). Step B]
3epighloro-Ns(2msthoxeriby-pysinviginoliy/)-penabnksytoridimide)-
TQA% f%'g;&&%‘d was obtained in analogy to example 2, step B] from
2-met oxymetahnf/lf- pyrimidin-4-ylamine (50 mg), and

(31?§5dig§.'°r9§‘b%§§§ SRS RIS (Ml A5 6oy PRt Rl o

amp

3TERE-RYEIE RlobropiRR AT AL R DTt A heggypsvifonyl chioride
berzemegsuifohighn gkl SteplAl] (65 mg). MS (EST): 383.1 (MH™).
2-Cyclopropylmethoxymethyl-pyrimidin-4-ylamine WO 2006/000371
PCT/EP2005/006649 -34 Hydroxymethylcyclopropane (0.17 g) was

dissolved in THE (2 mL) and at OC sodium hydride dispersion (55% in oil,

0 @R s addrg, Thalsixt e wascaliaied (distitier Barimidintdsylrenide
subsequently, a solution of 2-cbloromethyl-pyrimidin-4-ylamine (0.2 g, Eur.
PaiARRkER 61308 Aed 982aEoy Rathink 580842A2A8RNIRSTHIE:(n-4-
LR S 2 OBNAR LR RSN €S ARBISHARISHNOINS ¢) as e
2 hétrs! ol€Y ARG Water was a eél. The mixture was extracted wit

ethitadermd Hianae MYEE el (& dmbined, dried over Na2s04,

filtered and evaporated. The residue was purified by flash
chromatography (ethyl acetate/methanol 9:1) to give
2-cyclopropylmethoxymethyl- pyrirnidin-4-ylamine as colorless solid (54
MEkHNMR (S-CHoBINE22ydorenrd:Bermnidio-417)) 2-98 dispetnl),
4.38 5 fondfidh 2H), 1.21-1.12 (m, IH), 0.59-0.53 (m, 2H), 0.27-

3~Chlom-N-(2~cyclopropyi—pyrimidin—zl—yl)-Z—methyl—benzenesulfonamide (80 mg,
example 2} was dissolved in DMF (2 ml) under argon at RT and cesium carbonate (121
mg) was added. After 20 minutes, methyl iodide (46 mg, 0.02 mL) was added dropwise and
the resulting mixture was allowed to stir for 2 hours. The reaction mixture was poured into
icejwater saturated with NaCl and the product was extracted into ethyl acetate. The
organic layer was washed with brine, dried over Na;SOy, filtered and evaporated. The
residue was purified by flash chromatography (gradient of ethyl acetate in heptane) to give
~ after drying in vacuo - 3-chloro-N-{2-cyclopropyl-pyrimidin-4-yl)-2-N-dimethyl-
benzenesulfonamide as the main product {50 mg, colorless oil). MS (ESI): 338.1 (MH").

25  As a side product of this reaction, 3-chioro-N-[2-cyclopropyl-3-methyl-3H-pyrimidin-

(4E)-ylidene]-2-methyl-benzenesuifonarnide was also isolated as a white foam {11 mg).
MS (ESI): 338.0 (MH™).



0.24 (m, 2H). MS (ESI): 180.3 (MH+). Step B] 3-
Chloro-N-(2-cyclopropylmethoxymethyl-pyrimidin-4-yl)-2-methyl-
benzenesulfonamide 15 This compound was obtained in analo

WMH?&% v step B] from 2- cyclopropylmethoxymethyl- yrlrﬁ 8% yP Hiees
(54 mg), and 2-chloro-3-methyl- benzeneglfonyl chloride (81 mg) as a
light yellow solid (13 mg). MS (ESI): 368.0 (MH+). Example 44:

33Ghlap: 2mm ety toreap b isvsobmiathsinptivieyh)-2 ) 2byl-

b ﬁﬁg&%ﬁj}gggﬂq@e Step A]: 2-Morpholin-4-ylmethyl-pyrimidin-4-ylamine
ollowing a procedure from J. Chem. Soc. Perkin. Trans. |, 1996, 2925,

2 | di —
S (R B

mDF AR zh?ﬁﬁ%ﬂ(@é‘%@%m%@ %%p??iﬁfﬁa %%f?m‘w&% cestum
5 addﬂmnme(mmg)améméaﬂeddgiqséﬂ@m@am@h@%@M wastishlpro-N-(2-
allg Qp%q ma%@%w vaeuaedh sesitlenostdissalved tlorless oil

fr%q 3N NaOH saturated with NaCl. The
cgkv Iaye azs subs quently re-extracted 5 times with ethyl acetate
and the combined organic layers were dried over Na2S0O4, filtered and
evaporated. Flash chromatography (ethyl acetate/methanol 8:2) furnished

the desired 30 ct 2- mo me -4-ylamine
SFRBled ol 153 TR (8 DYSC BT 95T G
32H)628 1H)356353(m 4H, 336%/%)24%é1 4‘?% |
10 v EHE giaterigh e oRiRed THARIHE0 FEPBIORIGBEEAG AR S s éamme
B (33 hiey preparedhisl dNs(Bradipsimaleinsttnyilpyernting s yingh and Lesher, J. of
benzens i%%mm%smmpw@dwm pbtaingdoin aale@yltb examplfonyl

anW%ﬁ% LR e R SO S SR AER0 ma)

15 Example 4% 3-Chloro-2-methyl-N-[2-(2-methyl-thiazol-4-y])-pyrimidin-4-y]-
benzenesulfonamide

Step Al 2-(2-Methyl-thiazol-4-yl)-pyrimidin-4-ylamine

This material was obtained as described in example 2, step A] from 2-ethyl-thiazole-4-

carboxamidine hydrochloride (3 g) by treatment with sodium ethoxide (3.13 mL ofa5.4
20 M solution) and 3-ethoxyacrylonitrile (1.73 mL) to give 2-(2-ethyl-thiazol-4-y])-

pyrinidin-4-ylamine (2.56 g) as a brown solid. MS (BSI): 193.3 (MH™).

1

Step B] 3.Chloro-2-methyl-N-[2-(2-methyl-thiazol-4-y1)-pyrimidin-4-yl}-
benzenesulfonamide

o5 This material was obtained in analogy to example 1 from 2-(2-methyl-thiazol-4-y1}-
pyrimidin-4-ylamine (179 mg) and 2-chioro-3- methyl-benzenesulfonyl chloride (200 mg)
as a light vellow foam (54 mg). MS (BSI): 379.0 ([M-H]).



(319 mg) as a light yellow solid (65 mg). MS (ESI): 383.1 (MI-f ). Example
45: Naphthalene-2-sulfonic acid (2,6-dimethyl-pyrimidin-4-yl)-amide This
material was obtained in analogy to example 1 from

W?éoa%et%yl pyrimidin-4 10 ylamine (0.1 g, commercially avangIP300°/0
naphthalene-2-sulfonyl chloride (0.185 g)-as a white foam (119 mg). MS
(ESI-): 312.0 ([M-H] -). Example 46:
3&&1&%&%@-&@@&@%%3;&%&@&%%%%1)~2~mefhsr1~

e 15
O‘Er%ﬁ'%%z cyclopropyl pyrimidin-4-yl)-2-methyl-benzenesulfonamide
(&Oﬂmg}a@ﬁalrwbeoaﬁawas tissalvgd tineRivbip 1240 lshep ] dr cangbmethBTy awathyl-
C;S'“mcfbﬁ-%% Gl ot ég%%&aﬁgﬁ%ﬂ A, %%ﬁ%mﬁ‘?t!%}%&%dﬂ&ethyl-

was added dropwise and t e resulting mixture was

5 aip@maqw%@wb?}%oﬁée gty nstitdv ke B mi53g 528.1 (M
ice/water saturated with NaCl and the product was extracted into ethyl
acetate. The organic layer was washed with brine, dried over Na2S04,
filtered and evaporated. The residue was purified by flash
CHIMARARPIY, (ARt of %ﬁ%@%@f@@ dcaianen BQM%MEL% -amide
drylng nvacuo - oro N- 2 -cyclopropyl-pyrimidin-4-yl)-2-N dlmet yl-
bepzeRasulfongsderasdtielrpaitpiasiuct{atimeg, colorless oil). MS (ESI):
338.1 (MH+). 25 As a side product of this reaction,

3 &@B{%&'zﬂ]% gx&k@#f%yﬁ 1H}H1B¥||ft§£kg3¥fm@@16 70-6, seeLCurd R, J, Chemn. Soc
iaene metnyl-benzenesu qp a? m%&
o A e s Ay A
P &RAEBR Q0SORGE4 036 Exdmpleonited. The residue was dissolved in water (200 mL)
3.4:Richlgra-NaidsiseprapyhPYHmiginagey dnly W&a%&&ﬁ@ astbianamidevas

This materlal was obtalned in analogy to exam
%y ?Our times W%l more CHClg

3, FRHEHRSIRE PS5 5 i 2 R R G ?/rf)vﬁé‘nzenesul namide (76 m,
exartple ddk)lbzyutfeagmentewm@e@mvaporated to give 30 g of a residue. This residue

15  was dissolved in ethyl acetate and precipitated with petroleum ether. The solid was filtered

6649

and dried to give 17 g of 2,5,6-trimethyl-pyrimidin-4-ylamine. Mp: 187 °C.

Step B] Naphthalene-2-sulfonic acid (2,5,6~trimethyl-pyrimidin-4-yl}-amide

This material was obtained in low yield in analogy to example 1 from 2,5,6-trimethyl-

20  pyrimidin-4-ylamine (100 mg) and naphthalene-2-sulfonyl chioride (165 mg) to give
naphthalene-2-sulfonic acid (2,5,6-trimethyl-pyrimidin-4-yl)-amide as a light brown foam
(8 mg). MS (EST): 326.3 ((M-H)).

Example 52:  4,5-Dichloro-2-fluoro-N-(2-isopropyl-pyrimidin-4-yl)-

25 benzenesulfonamide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidine-4-
ylamine (200 mg) and 4,5-dichloro-2-fluoro-benzenesulfonyl chloride (384 mg) as an
orange powder (107 mg). MS (ESI): 362.0 {(M-H)").



5 carbonate (107 mg) and methyl iodide (40 mg) in DMF (2 mL).
3,4-Dichloro-N-(2- isopropyl-pyrimidin-4-yl)-N-methyl-benzenesulfonamide
was obtained as a colorless oil (55 mg). MS (ESI): 360.1 (M /;zpl;ﬁﬁa 0&%&9
WRSMOENIo-2- -methyl-N-(2-phenyl-pyrimidin-4-yl)- benzenes&?onam
10 This material was obtained in analogygt-example 1 from
2-phenyl-pyrimidin-4-ylamine (134 mg, prepared as described in example
2, step A] according to Singh and Lesher, J. of Heterocyclic Chem. 1977,
14 (8), 1413-1414) and 2- chloro 3- methyl benzenesulfonyl chloride (194

RS e TR LR agfaeﬁ?’ﬂ“pw.%ﬁ?“’ﬁls RARREAe:

benzenesulf nam| e Ste é % Met |- th r|m|d|r1 % ne ,
TH‘I]%"H&?&?T MWESK af%ﬁﬁ Faey %Y:Fb xampe SR BT

2 ﬁqunﬁ(a@@m@dr%mm@ménnymﬁl&mé @@}W%@aﬁﬁb%ﬁ qieow powder
sqeimethvedsI(3 AR mi(aEE B)4 20 M solution) and

3-ethoxyacrylonitrile (1.73 mL) to give 2-(2-ethyl-thiazol-4-yl)
pyrimidin-4-ylamine (2.56 g) as a brown solid. MS (ESI): 193.3 (MH+).

Step B] 3-Cbloro-2-methyl-N-[2-(2-methyl-thiazol-4-yl)-pyrimidin-4-yl]-

é%ionf%:qgt%&% sy patspal W%I@%iﬂﬁ%&@%@%@@ple

1 rom (2 me lazol-4-yl)- pyrimidin-4-ylamine (179 mg) and

2-ehlorg-semeinl %gnzegesgfgi%%@' @Q%Jaga AR Midine-1

foam GEH ;37 06/00037

PCipmmine @m&@é g ﬁ?ah‘?ﬁ@r?)eé ony oride {308 mg) as a light vellow foam
10 3-QhibrogN Vs KEstHo et Ayi-Pyimidin-4-yl)-2-methyl-

benzenesulfonamide This material was obtained in analogy to example

42, step B] from 2-methoxymethyl- pyrimidin-4-ylamine (obtained in

example 42, step A], 50 mg) and 3-chloro-2-methyl

Example 55 4-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide

{1

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidine-4-
vlamine (200 mg) and 4-chloro-benzenesulfonyl chloride (308 mg) as a light yellow foam
15 (127 mg). MS (ESI): 310.0 (M-H)).

Fxample 56: 3-Chloro-N-{2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidine-4-
ylamine (200 mg) and 3-chloro-benzenesulfonyl chloride (308 mg) as a light yellow foam
20 (175 mg). MS (ESI'): 310.0 ((M-H).

Fxample 57:  2,4-Dichloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide

This material was obtained in analogy to example 13 from 2-isopropyl-pyrimidine-4-
vlamine (200 mg) and 2,4-dichioro-benzenesulfonyl chloride (358 mg) as an orange
25 powder (163 mg). MS (ESI'): 344.0 ((M-H)").



5 benzenesulfonyl chloride (97 mg) as a light yellow solid (11 mg). MS
(ESI): 328.1 (MH+). Example 51: Naphthalene-2-sulfonic acid
%2 ,5,6- trlmethyl pyrimid n-4-yl)-amide Step AJ:

‘PP%éthyl pyrimidin-4-ylamine 4-Chloro-2,5,6- trlmethyl T}"/Er"lPr'rziil3 Tha o4
(1439 CAS 34916-70-6, see Curd, R., Jg&€hem. Soc. 10 (1946), 362, 365)
were treated with 100% NH3 (900g) at 100-150 C for 6 hours. The
repGliondtusmpiidostes -dndkevapotated nifie-reslitienwdsytlissolved
inwater (200 ml)jand extracted with CHC13. The organic layer was
separated and the aqueous layer was saturated with Na2C03 The

Cg‘%qb I%Etsr%a&‘%%s Wasxracied f t&h‘?&p‘f@%'ﬁ&‘ﬁ&"& 08 G dine-4-

SRR e b Iy R AT a%}fﬁ%x%% e

5 ettengtpowdid ivdsTiteMd (BHI: I8 (MR 17 g of
2,5,6-Timethyl-pytimidin-4-ylamine. Mp: 187 C. Step B]
Naphthalene-2-sulfonic acid (2,5,6-timethyl-pyrimidin-4-yl)-amide This
material was obtained in low yield in analogy to example 1 from

2,BGstEmethyl- 2 pititpidine4syiespinp (LG -ngdiantlyl)-benzenesulfonamide
naphthalene-2-sulfonyl chloride (165 mg) to give naphthalene-2-sulfonic

acm%@rlmﬁmtmmgﬁh M&@&@ﬂ'%ﬁbﬂ%f@?ﬁlp@mﬁ@ﬁne 4o

FL TG e —
10 b@ﬁ@f’éé&@ﬁaﬁh% ﬁwé‘l*ér?a ébbtalned in analogy to example 13

from 2-isopropyl-pyrimidine-4- ylamine (200 mg) and
4,5-dichloro-2-fluoro-benzenesulfonyl chloride (384 mg) as an orange

powder (107 mg). MS (ESI-): 362.0 ((M-H)-). WO 2006/000371

P GEARRDROAE/006848n 0 38ckampiepisne-2-sulfonic acid (2-isopropyl- -pyrimidin-4~
2 %IP&%EO N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide This

material was obtained in analogy to example 13 from

ropyl Wﬂ%‘gﬁme@@ﬁmw 6200 MA o example 13 from 2-isopropyl-
15° % Z%i_y Mamine 85%5“'05'9%@%% D925 2 SR Y Fonyl chloride

(431 mg) as an orange powder {12 mg). MS (ESI"): 393.8 ({M-H)").

Example 61: 2,4-Dichloro-N-(2-cycloprepyl-pyrimidin-4-yl)-6-methyl-

henzenesulfonamide

20 This material was obtained in analogy to example 2 from 2-cyclopropyl-pyrimidine-4-
‘ylamine (190 mg) and 2 4-dichloro-6-methyl-benzenesulfonyl chloride (438 mg) as a light
brown solid (75 mg). MS (ESI}: 358.1 (MF).

Example 62: 4-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl}-2,5-dimethyl-

95 benzenesulfonamide

This material was obtained in analogy to example 2 from 2-cyclopropyl-pyrimidine-4-
ylamine (190 mg) and 4-chioro-2,5-dimethylbenzenesulfonyl chloride (403 mg) asa light
brown solid (73 mg). MS (ESD): 338.0 (MH").



5 (68 mg). MS (ESI-): 312.0 ((M-H)-). Example 54:
2-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide This material
was obtained in analogy to example 13 from 2-isopropyl- pyn@nT |}rv)1e0€ff5-m6#549
“ﬂé%%@?ﬁdo mg) and 2-chloro-benzenesulfonyl chloride (38 )2
light yellow foam 10 (127 mg). MS (ESI"310.0 ((M-H)-). Example 55
4-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide This material
was obtained in analogy to example 1.3 from 2-isopropyl-pyrimidine-4-
ylamine (200 mg) and 4-chloro-benzenesulfonyl chloride (308 mg) as a

S SRR P e e

obtain |n an exam 13 frgm 2- isQ ro |m| in
?H %ﬁ%ch oro- ngzenes%ﬁ%%t(f ¢ ?or 9 doProPYl_
nmtryeirbweféasm@e(@lf@ g andSs (JE@WQQW@E(WW# fglée/@lf’ mg) a5
5 2,4daiehlaEcdNd 2t Eapiopid-{Balimitbat 1448 bBr)zenesulfonamlde This
material was obtained in analogy to example 13 from
2-isopropyl-pyrimidine-4- ylamine (200 mg) and
2,4-dichloro-benzenesulfonyl chloride (358 mg) as an orange 25 powder

(1630 gie s (E%Hoﬁflﬂ?@i@y': U%&mt?(@y@ggﬁ@p@%ﬁl}methyl -benzenesulfonamide

PCT/EP2005/006649 -39 Exam

2,4-Dichloro-N- §2 elalasl) ﬂﬁﬂ |)ip;methyl- benzenesulfonamide
T;élg rﬂerlal wasdgbta\ﬁjneégr alogy to exa:mple 13 from

2 ?%ﬁ) g%/er '%rlvrglsl d c@/ 1|f'%l rarz‘?!a ev% 1% e@ "i‘g 9 st%%A via the alternative preparation

OI’O- met enzenesu yI C a. n
10 ISP LR WIS ST SBE . é&%ﬁﬁ S0 mg) ena
2 a@m@aaaﬂb@zaﬂepar@pmgoymmdmmwpb@ryrkemeguﬁynémkwm@ﬁn
ma}&%ﬁ?ﬁ% QQ@[@@Q ﬂEg?'MtC{%ﬂP eS8 T material was contaminated with

2 Isé)v%rglps\{dg ¥ 1|1dc|’cr;;l Shat could not be identified.
Step BI: 3-Chloro-N-(2-cyclopentyl-pyrimidin-4-y1)-2-methyl-benzenesulfonamide

15 This material was obtained in analogy to example 2, step B] from 2-cyclopentyl-
pyrimidin-4-ylamine (158 mg) and 3-chloro-2~methyl-benzenesulfonyl chloride (261 mg)
as a light brown solid (75 mg). MS (ESI}: 352.4 (MH".

Example 65:  5-Phenyl-thiophene-2-sulfonic acid (2- cyclopropyl-pyrimidin-4-yl)-amide

20 This material was obtained in analogy to example 2 from 2-cyclopropyl-pyrimidin-4-
ylamine (100 mg) and 5-phenyi-thiophene-2-sulfonyl chloride (203 mg, CAS 97272-02-1,
made according to Sone et al., Bull. Chem. Soc. J. (1985}, 58(3), 1063) as a coloriess solid
(33 mg). MS (BSI"): 356.3 (M-H)).

25 Example66: 3-Chloro-N-(2-cyclopropylmethoxy-pyrimidin-4-yl)-2-methyl-

benzenesulfonamide



ylamine (200 mg) and 2,5-dichloro-benzenesulfonyl chloride (358 mg) as
an orange 10 powder (160 mg). MS (ESI"): 344.0 ((M-H)-). Example 60:
3-Bromo-5-chloro-thiophene-2-sulfonic acid (2-isopropyl- pygg)]l%QZO(}S/OO&ﬁ 0

W0, 2006/0G03
)(/}I)2 R84 This material was obtained in low yield in analogy t6 example 1

5

10

15

from 2-isopropyl 15 pyrimidine-4-ylamine4200 mg) and
3-bromo-5-chloro-thiophene-2-sulfonyl chloride (431 mg) as an orange
pSivger](12 mg}-CYSI(ESPY BB S (NIHY T EXarpBL.
2,4-Dichloro-N-(2-cyclopropyl-pyrimidin-4-yl)-6-methyl-

benznesyifbneimide 207 hig)rratetinblved iobbaiedtimahenddyewexathpriom

2 oM e ¥@1%§0W@Mrm1@ﬁ¢tﬂl'} ylamoefR0mg)anthen, a solution of 4-amino-

io %mo -am Ih rtﬁiﬁ I\Z%I if's%hé%&d&e(é@&%%lﬁge,lyg&h REQWA. Soc.

4- @%r@Z{\LJ(QZCJ}/Hgb%é}}igﬁﬁm{j ias 96 %c%ﬁﬂ%%ng The mixture was stirred at
beﬂﬁiﬁﬂ%ﬂﬁamarmder'lt Hisumatdrthtmalbwbiainetrint 2Af6 gyetonistdmprorpixture was

Qéglgegy(ﬁm@@flaﬂﬁqﬁﬂ%tﬁa ¥aaine-AL0.mB NIt The aqueous solution was

bt d%ggﬁ ga%sﬁg,}w' g%grﬁgz 03 A0 AU B over

PM@Q@%M@W@ HodeRasTHp Tehgaesidue was purlﬁedjby flash chromatography on
N-(2i&ayelapiapylpydinicii «thyl)a2eteeimp e btz dnest Mwatered product was

Thizmatarialy e le2f
T s o ey i

2,4-dimethoxy-benzenesulfonyl chloride (315 mg) as 5 a colorless solid
(13 mg). MS (ESP): 334.1 ((M-H)-). Example 64

hlora-N-(2-cyclopentyl- grlml - ﬁﬁ&gpg fonamai
St E)B\Ffﬂz C clop&{?yf pyrﬂw % Iiprilne Thi materlal wa?(j‘)btaln in
an R@@% 2, step A] via the alternative preparation

This material was obtained low yield in analogy to example 1 from 2-cyclopropylmethoxy-
pyrimidin-4-ylamine {220 mg) and 3-chloro-2-methyl-benzenesulfonyl chloride (161 mg) -
to give the desired product as a light yellow foam (14 mag). MS (BSI): 352.1 ((M-H)").

Fxample 67:  2-{(3,4-Dickloro-b enzenesulfonyl)-(2-isopropyl-pyrimidin-4-yl)-amino]-

20 N,N-dimethyl-acetamide

3,4-Dic]:ﬂoro-N-(2-isopropyl—pyrimidin—él—yl)~benzenesuifonamide {80 mg, example 14)
was dissolved in DME {1 mL) and treated with cesium carbonate (113 mg). To the mixture
was added 2-chloro-N,N-dimethylacetamide (37 mg) and the resulting suspension was
allowed to stir at room temperature for 48 hours and then at 80 °C for 24 hours. The

25  mixture was diluted with ethyl acetate, washed with brine, dried over Na;SO4 and

evaporated to dryness. The residue was purified by flash chromatography on silica gel
using DCM/MeOH/NHOH 9:1:0.1 as an eluent. The desired product was obtained as a
colorless glass (28 mg). MS (ESI): 431.3 (MH™).

80 Example 68: N-Benzyl-3-chloro-N-(2-cyclopropyl-pyrimidin-4-yl}-2-methyl-

benzenesulfonamide



10 method from cyclopentanecarboxamidine hydrochloride (CAS
68284-02-6) (500 mg) and 2-chloroacrylonitrile (324 mg) to give
2-cyclopentyl-pyrimidin-4-ylamine as an amorphous glass (142 ma). MS
Wfﬁ@?ﬂ%ﬁ% (MH+). This material was contaminated with sﬂé%%r%}f%}] G 0649
products that could not be identified. StegpBl:
3-Chloro-N-(2-cyclopentyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide
15Hihinaeaitdriakwhsiobiinetdegyialogmrl ek iy 2 s B-froiclopropyl-
Zﬁﬁﬁﬂﬁﬁﬂﬁyﬁpilf%gdiﬁ—%éﬂ%ﬁé@ﬂlﬂﬁ&MI H0mg, examplel.’l) using benzyl chloride
3-chlora-2-methyl-benzene r ' oil (74
MO Tl S
Smﬂeiﬂﬁ-@ﬁ% ifHéreBsHitonic acid (2-cyclopropyl-pyrimid n-4-yl)-amide
20 This material was obtained in analogy to example 2 from
5 2-cyclopropyl-pyrimidin-4- ylamine (100 mg) and
5-phenyl-thiophene-2-sulfonyl chloride (203 mg, CAS 97272-02-1, made,
adbardinga® sw@@w@m@mﬂn&é&iﬁ (1OgBonse Ry -PEE Ty G412
cq{gggﬁﬁsogggglegﬁﬁf&\g)nm& (ESP): 356.3 ((M-H)-). 25 Example 66:
3-Chloro-N-(2-cyclopropyhnethoxy-pyrimidin-4-yl)-2-methyl-
gegﬁslﬂmhfg%@&%%awg 2006/ _d_Qgpﬁfé;&@é%??ﬂﬁﬁmeﬁﬁﬂ&N4lﬁ8¢dpﬁhPY1-
-Cyclopropyhn.ethoxy-pyrimidin-4-yla -
LS 2Tt DN CA L) T e @%it%%f%%%t%?”ﬁ%%%?mﬂ
10 mgr U IrIAitREr B1DiRs AROAEORIF B0 AHiAbERS TR THOn DA AmmG:
2-chileespyiiinsing) (B0 Ry SCASLTM61850 v mMade according to J. Am.
Chem. Soc. 51930, 52, 1152-1157) in DMF (4 mL) was added drop by
drop. The mixture was stirred at room temperature for 1 hour and then
allowed to stir at 50 C over night. The mixture was poured into water and

the. i yas Satusaserwéth JNACls Thenstiperins dinktidirheagenhenfonamide

extractéd with ethyl acetate and the organic layer was washed with brine,

d ”ﬁﬁi%%{em&éé)é@me@&a%&a&gﬁ ioless. Fha teplcuelwas pidifiedylamine
15 by(Q%%]g?gE&%%g@%%gg 3-chloro-2-methyl-benzenesulfonyl chloride (128 mg} to give
the desired product as a light yellow foam (67 mg). MS (BSI'): 358.0 {(M-H)).

Example A

A compound of formula I can be used in 2 manner known per se as the active

20 ingredient for the production of tablets of the following composition:

Per tablet

Active ingredient 200 mg
Microcrystalline cellulose 155 mg
Corn starch 25 mg

25 Talc 25 mg
Hydroxypropylmethylcellulose 20 mg

425 mg



10 silica gel using a gradient of ethyl acetate in heptane as an eluent. The
desired product was obtained as a light yellow oil (169 mg). MS (El):
166.2 (M+Ht). Step B]:

W9—E‘?P\?@Si"é}-sﬂll-(2-cyc|opropylmethoxy-pyrimidin-4-yl)-2-methyl-P CT/EP2005/006649
benzenesulfonamide 15 This material wag obtained low yield in analogy to
example 1 from 2-cyclopropylmethoxy- pyrimidin-4-ylamine (220 mg) and
3-chloro-2-methyl-benzenesulfonyl chiaizde(361 mg) to give the desired
product as a light yellow foam (14 mg). MS (ESI-): 352.1 ((M-H)-).
Examplecfipound of formula I can be used in a manner known per se as the active
2-[(3,4-Dichlorg-benzenesulfony):(2-i IMidiRssyismninol- 20
N],%ﬁ%egt#)lloﬁ é%%:ee ?arPnd%%%on or cXPs@&%?%Q@ghMHQ @&ﬁoﬁlﬁ&m
3,4-Dichloro-N-(2-isopropyl-pyrirnidin-4-yl -bgpzenesulfonamide (80 mgq,
example 14) was dissolved in DMF ( StFEHa treated with cesium
carbonate (113 mg). To the mixture was added

5 2-8hloingiidigithethylacetamide (37 M@?'Qﬁ’&gthe resulting suspension
wes,allewed to stir at room temperaturg# for48 hours and then at 80 C for
deﬁtlours. The 25 mixture was diluted vggrh yl acetate, washed with
br 5f°&ﬁed over Na2S04 and evaporated to dryness. The residue was
puFified by flash chromatography on siliéa g8 using DCM/MeOH/NH40OH
Q:Wg%gﬁlgnsﬁmgfg. The desired produgtbwas obtained as a colorless
glass (28 mg). MS (ESI): 431.3 (MHt). §Q)§>§§§nple 68:
N-Benzyl-3-chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-methyl-
benzenesulfonamide WO 2006/000371 PCT/EP2005/006649 -42 This
material was obtained in analogy to example 67 from
3-chloro-N-(2-cyclopropyl- pyrimidin-4-yl)-2-methyl-benzenesulfonamide
(120 mg, example 2) using benzyl chloride (61 mg) as the alkylating
agent. The desired material was obtained as a colorless oil (74 mg). MS
(El): 414.1 (M+H+). 5



Example 69:
3-Chloro-N-cyclopropylmethyl-N-(2-cyciapropyl-pyrimidin-4-yl)-2- methyl-b
- enzenesulfonamide This material was obtained in analogy to example 67
from 3-cbloro-N-(2-cyclopropyl-
pyriznidin-4-yl)-2-methyl-benzenesulfonamide (120 mg, example 2) using
bromomethyl- 10 cyclopropane (65 mg) as the alkylating agent. The
desired material was obtained as a &gﬂ@@s oil (89 mqg).MS (El): 377
(M+), 378.3 (M+H+) Example 70:
3-Chloro-2- &F henyl-pyrimidin-4-yl)-benzenesulfonarnide This
"ma é’ﬁ%ﬁ’%ﬁg] i‘ﬁlé EI analogy to example | from
6-phenyl-pyrimidin-4-ylamine 15 (97 mg, CAS 3435-29-8) and
3-chloro-2-methyl-benzenesulfonyl ghloride (128 mg) to give the desired
product as a light yellow foam (67 mg). I\/@ (ESI-): 358.0 ((M-H)-).
Example A A compound of formum b@}usqgi in @ manner known per
seas the active 20 ingredient for ep ducﬁgﬁ of tablets of the following
composition: Per tablet ActlvBmgrééllent 60 m@l Microcrystalline
cellulose 155 mg Corn starch 25 mg 25 Tatc 25 mg
Hydroxypropylmethylcellulose 20 me 425 mg WO 2006/000371
PCT/EP2005/006649 -43 Example B Atompound of formula | can be
used in a manner known per se as the active ingredient for the production
of capsules of the following composition: Per capsule

wherein

R' is methyl, ethyl, cyclopropyl, cyclobutyl, isopropyl, tertbutyl, methoxymethyl,
cyclopropyimethoxymethyl, 2-methyl-thiazolyl, morpholinylmethyl or phenyl;

R? is hydrogen, alkyl or aryl;
R? is hydrogen, alkyl or aryl;
R* is phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl or thiomorpholyl,

wherein phenyl, naphtyl, thiophenyl, quinolyl, piperidyl, morpholyl and
thiomorpholyl are optionally substituted with one or more substituents

independently selected from alkyl, cycloalkyl, halogen, alkoxy, cyano,

trifluoromethyl, aryl, arylalkyl, aryloxy, oxazolyl, pyridinyl, pyrimidinyl, pyrazolyl,

tmidazolyl and thiazolyl;
R? is hydrogen, alkyl, aralkyl, cycloalkylalkyl or ammocarbonyle_ﬁkyl;
and pharmaceutically acceptable salts and esters thereof
and, wherein

N-(2,6-dimethyl-4-pyrimidinyl }-benzenesulfonamide;
2-chloro-N-(2-methyi-4-pyrimidinyl)-p-toluenesulfonamide;



5 Active ingredient 100.0 mg Corn starch 20.0 mg Lactose 95.0 mg Talc
4.5 mg Magnesium stearate 0.5 mg 1@2220.0 mg 44 CLALMS
Compounds of formula | 0 3 R wherein R'is methyl, ethyl, cyclopropyl,
cyclobutyl, isopropyl, teitbutyl, methoxymethyl,
cyctoprepyhnethoxymeinvledrneatpylithigzolylbeacspholiyanetayhed
phenyi; R2 is hydrogen, alkyl or aryl; R3 is hydrogen, alkyl or aryl; R4 is
phenyl, naphty, thiophenyl. quinel iperidyl. marpholyl,or thiomorpholyl,
Wh%?g%o%eﬁé’?ﬁélﬁ%ttyﬁfﬁ@ﬁﬁﬁ%&ﬂﬁlﬁg}%ﬁ%@g?1y , rﬁgrpholyl and
thiomorpholyl are optionally substituted with one or more substituents
ind&i5&HaB1EY- selected from alkyl, cycloalkyl, halogen, alkoxy, cyano,
trifluoromethyl, aryl, arylalkyl, aryloxy, oxazolyl, pyridinyl, pyrimidinyl,

2. pyr&zotphundidazolyingie thirdlylyiRE:is Rydrogéngeiikyl, aralkyl,
cycloalkylalkyl or aminocarbonylalkyl; and pharmaceutically acceptable

3, salisanshestersdhareot andnwhetiin 2, wherein R* is methyl.
N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonarnide;

4, Compounds according to any one of claims 1 to 3, wherein R? is hydrogen.
5. Compounds according to any one of claims 1 to 4, wherein R’ is hydrogen.
6. Compounds according to any one of claims 1 to 4, wherein R’ is methyl.

7. Compounds according to any one of claims 1 to 6, wherein R is phenyl, naphtyl, thiophenyl,
quinolyl or piperidyl, wherein phenyl, naphtyl, thiophenyl, quinolyl and piperidyl are optionally
substituted with one or more substituents independently selected from alkyl, halogen, alkoxy,

trifluoromethyl, aryl, oxazolyl and pyridinyl.



2-chloro-N-(2-methyl-4-pyrimidinyl)-p-toluenesulfonamide; 45 2,4,
5-trichloro-N-(2,6-dimethyl-4-pyrimidinyig-benzenesulfonamide; and
4-chloro-N-(2,6-dimethyl-pyrimidin-4-yl)-benzenesulfonamide are
excluded. 2. Compounds according to claim 1, wherein R2 is hydrogen. 3.

g Compgunds.accRrding.foslaiy d.Lr slaimims WhereinrismTethylphenyl substituted
Compounds according to any one of claims 1 to 3, wherein R3 is

hydrBGENOTS. TS SHERS HEUS rAEPE R ot SR Pt YHBRER balogen.
R3 i, 0 gERuRo SOMPOMNGS Basoting teiany one of claims 1 to 4,

wherein Rs is methyl. 7. Compounds according to any one of claims 1 to

6, wherein R4, is phenyl, naphtyl. thioph nxlt %@Qéyéigrfipig iyl Whskein

g phenyﬁtﬁ%oﬁﬁ]tdﬁ,a G%é)ﬁgrﬁ?/, u%/%%@/@n ;S)ipeorid’yl are option%?ly iﬂ pheL
substjtutedyivithpgreidylmore substituents independently selected from
alkyl, halogen, allcoxy, trifluoromethyl, aryl, oxazolyl and pyridinyl. 46 8.

10CompaupdsREGREIaMIQARY one Fftkaims 10, hiwhardihiRAiiphheiy|
substituted with one or more substituents independently selected fro ;
e e T S
ComppHnssiacepsdingdaanyaner ol elamssditefs beseiddrdyisgpheayrom
naphtyl, quinolyl or piperidyl, 10. Compounds accqrding o any.one o
clai kf%&?ﬂ%yﬂ%@éﬁ%{)?ﬁﬂsa{h%%h@ﬁfﬁg %%Pﬁﬁ%ﬂﬁaﬁj’tﬁg%fnﬁ‘&qp@‘ %ﬂ?‘"yﬁox%
wherein thiophenyl, morpholyl and thiomorpholyl are optionall
substitatedyWithishierb pyisrisiovbsttaenid inaelsederd tsarebied from

alkyl, cycloalkyl, halogen, alkoxy, cyan, trifluoromethyl, aryl, arylalkyl,
Haryloxysnwsazeddcqydiaing apyirddifylkipyrazolyl, schidad dlytrand thiazolyl.

g R AR B RS A R e ARG RO
3-Chloro-N-(2-cyclopropyl-pyrimidin-4-yt)-2- methyl-benzenesulfonamide;
N-(2-Cyclopropyl-pyrimidin-4-y1)-2,5-difluoro-benzenesulfonamide;

Naphthalene-2-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide;
Biphenyl-4-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide;
Quinoline-8-sulfonic acid (2-cyclopropyl-pyrimidin-4-yl)-amide;
N- (2-Cyclopropyl-pyrimidin-4-y1) -benzenesulfonamide;

N-(2-Cyclopropyl-pyrimidin-4-yi)-5-fluoro-2-methyl-benzenesulfonamide;
N-(2-Cyclopropyl-pyrimidin-4-y1)-3-methoxy-benzenesulfonamide;

N-(2-Cyclopropyl-pyrimidin-4-y1)-2-methoxy-5-methyl-benzenesulfonamide;
3.Chloro-N-(2-cyclopropyl-pyrimidin-4-y1)-4-methoxy-benzenesulfonamide;
5-Chloro-N-(2-cyclopropyl-pyrimidin-4-yl)-2-methoxy-benzenesul fonamide;

5-Fluoro-N-(2-isopropyl-pyrimidin-4-yl)-2-methyl-benzenesulfonamide;



3-Chloro-2-methyl-N- (2-methyl-pyrimidin-4-yl)-benzenesulfonamide;
3-Chloro-N-(2-cyelopropyl-pyrimmidii-4-y1)-2-
methyl-beinzenesulfonamide;
N-(2-Cyclopropyl-pyrimidin-4-yl)-2,5-difluoro-benzenesulfonamnide;
Naszmlﬂﬁ&%@r@w&f%&eg@.ﬁ%ﬂﬁ@&%@@ﬁ&gﬁ@{f%&@@Ide:
Biphenyl-4-sulfonic acid (2-cyelopropyl-pyrimidin-4-yl)-amide;
Qujnoline-8-sulfonic. acid (2-cyclopropyl-pyrimidin-4-yl)-amide; N-,
B Y S A YOk AR e
N-(2-Cyclopropyl-pyrimidin-4-yl)-5-fluoro-2-methyl-bernzenesulfonamide;
- SBIFOPYILBy PR S et - B g
N-(2-Cyclopropyl-pyrimidin-4-yl)-2-methoxy-5-methyl-benzenesulfonamide
2,3-Dichloro-N-(2-isopropyl-pyrimidin-4-y1)-benzenesulfonamide;

> R R R RO A R BRLA S DestilRn 2
5-Chloro-N-(2-cyelopropyl-pyrimidin-4- I)_—2-methoxy-,be%zeneﬁu foinunide;

5- Py s BprapsisyriHame A (o-spnmpvbaioandnuty 5 47
3,4-Dichloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide; '
N-(2-{80propiAysimidiyioviladin3-sharotshyiireageseboiongdnide;
2,4-Dichloro-N-(2-isopropyl-pyrimid n-4-yl)-6-methyl-benzenesulfonamide;
2, 3rDiehigrerdy(2pistpiopyl-pyyimidinedryihrdianzbaesukiortmigeie;
4,5-Dichloro-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;
5-Pyridinz2=yl- '%%Q-;_ oNiC: ACI ASQp! -Prirmidin-4ryl)-amide;
3-%&%2 ﬁg}(’ééps!opropy%g ﬁ?rgﬁl di ﬁﬁﬁﬁﬁﬁ;&%ﬁ%&%@%&@hme;
N-(2-43upredyicphereidisrkiopiy scififddpepsermlPranzdinatiifonaitide;
N-(2-1sopropyl-pyrimidin-4-yl)-2-trifluoromethyl-benzenesulfonamide;
5-CRictdshpephens2:sdifohig] pdid-Ruisoprefhyl-byrimidinddeybradvide;
N-(2-Isopropyl-pyrimidin-4-yl)-4-trifluoromethyl-benzenesulfonamide;

Pipefidingrl=sufanicRcidi (29sopsRRrRyHmidin-4-yl)-amite;

Naphthalene-2-sulfonic acid (2-isopropyi-pyrimidin-4-yl)-amide;

Biphenyl-4-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;

2,5-Difluoro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
N-(2-Isopropyl-pyrimidin-4-y1)-3.4-dimethoxy-benzenesui fonamide;
N-(2-tert-Butyl-pyrimidin-4-yl}-3,4-dichloro-benzenesulfonamide;
N-(2-tert-Butyl-pyrimidin-4-y1)-5-fluoro-2-methyl-benzenesuifonamide;

Naphthalene-2-suifonic acid (2-tert-butyl-pyrimidin-4-yl)-amide;
N-(2-tert-Butyl-pyrimidin-4-yl)-2,5-difluoro-benzenesulfonamide;

N-(2-ert-Butyl-pyrimidin-4-y1)-4-(1,3-oxazol-5-yl}-benzenesulfonamide;

3-Chloro~-N-(2-ethyl-pyrimidin-4-y1)-2-methyl-benzenesulfonamide;



Naphthalene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;
Biphenyl-4-sulfonic acid (2-isopropyl4syrimidin-4-yl)-amide;
2,5-Difluoro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
N-(2-Isopropyl-pyrimidin-4-yl)-3,4-dimethoxy-benzenesulfonamide;
N-Rater-Rutylpyrieidin-dnihndid-dichlararhenzesesulionamicede;

N (2 -tert- Butyl pyrimidn1-4-yl)-5-fluoro-2-methyl-benzenesulfonamide;

N e B 0 e T o e O

uty yr| fluoro- benzenesulfonamlde

N QZ -tert- B yr|m|d|n -4-y1)-4-(1,3-0xazol- 5 enzene Ifonamide;
3-CHidis % (et %?}&ﬁﬂ.a}ﬁ%@l 155 ?ﬁg‘f%h o“né’r%?la%rs
2,4- chhloro N-(2-ethyl-pyrimidi )-6- methyl benzenesulfonamlde
4-Clephthde(2 @t—lﬁylfp?wrw&NMCW%@@THY@MWBE‘}TXQ%’%@%nan||de

3-Chloro-N-(2-cyclobutyl-pyrimidin-4-y1)-2-methyl-benzenesulfonainide;
Napirthadene 2-sifoinicsbich Ry alob iyt pytriniginpdeiidimitig]-amide;
5-Pyridin-2-yl-thiophene-2-sulfonic acid

(2-eycighuiykpyimidodiday P -ARidRIin-4-y1)-6-methyl-benzenesul fonamide;
2 4-Dichloro-N-(2-cyclobuty pyr|m|d|n -4-yl)-6-methyl-benzenesulfonainide

R S R B RS Rslaan =ide:

benzene sulfonamide; 3- Chloro 2-methyl-N

(2-AroTB R SRy RS evrsmiiacirs hasedy-

NaphthalepeRsidferic acid (2 6-dimethyl-pyrimidin-4-yl)-amide;
3-Chloro-N

(2-cy ' depensenasyliangmide;
3 4%D(ijéq oro I\}P?\élgo% &ﬁ%l fﬁnﬂ%l) §’ethyl benrgqenesulfonamlde
; SHShanes@Himetinydey- (2 phenyl pyrimidin-4-yl)-benzenesulfonamide; and

Naphthalene-2-sulfonic acid (2,6-dimethyl-pyrimidin-4-yl)-amide;
3-Chloro-N-{2-cyclopropyl-pyrimidin-4-y1)-2-N-dimethyl-benzenesulfonamide;
3,4-Dichloro-N-(2-isopropyl-pyrimidin-4-y1)-N-methyl-benzenesulfonamide;
3-Chloro-2-methyl-N-(2-phenyl-pyrimidin-4-yl)-benzenesulfonamide; and

3-Chloro-2-methyl-N- [2-(2-methyl-thiazol-4-y1)-pyrimidin-4-yl]-

benzenesulfonamide.
2. Compounds according to any one of claims 1 to 10 selected from

3-Chloro-N-(2-methoxymethyl-pyrimidin-4-y1)-2-methyl-benzenesulfonamide;
Naphthalene-2-sulfonic acid (2,5,6-trimethyl-pyrimidin-4-yl)-amide;

4,5-Dichloro-2-fluoro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
2 4-Difluoro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;

2-Chioro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;



3-Chloro-2-methyl-N- [2-(2-methyl-thiazol-4-yl)-pyrimidin-4-yl]
benzenesulfonamide. 12. Compoundsggaccording to any one of claims | to
10 selected from
3-Chloro-N-(2-methoxymethyl-pyrimidni-4-yl)-2-methyl-benzenesulfonami

de; Ms%ﬁﬁ&?@'ﬁ@:%ﬁ&ﬂ?%g-fp%iﬁié&i@ﬁj@@ﬁ%ﬁ&ﬂ@l@iﬁi&@")-amide;

4,5-Dichloro-2-fluoro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;

2,4-Djflyqro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
eI REi AR e e
4-Chloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
3-ClifofolNeiiediepsrpimamiiginderdrageisHd raide:
2.4-Dichloro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
2,4-DichldiaNg i< 5 sopytpYridirdin-yiyb-hetbyiybbanenssulformamide:;
2,5-Dichloro-N-(2-isopropyl-pyriuiidiii-4-yl)-benzenesulfonamide;
3-BromoeicRhiRIoi{IapheosyR suieiie-acith-benzenesulfonamide;
(2-isopropyl-pyrimidin-4-yl)-amide;

2;4-0595518&9@@:éﬁrg%elﬂwﬁ%wé%m&m-éewcé:@ﬂ%pﬁw%ﬁmtganme;
o ORI S-S SH AT

5-Phenyl-thiophene-2-sulfonic agid‘(2‘-eycloprqpy_l-pyrimidnn-4-yl)-amide;
3-ClitbebioreeNyétepropynmatarsaigitimidin2 £-yiiomitidthgazenesulfonamide;

benzenesulfonamide;

2-[(3 ¥-DichickgphgnzenasiifioryiyiZisoprepdnytienidined dftyramido] -
N,N- dimethyl-acetamide;

N-Bemeﬁﬁhlﬁﬁ%ﬂ}!ﬁgzcyﬁmﬁe RYdRY IR Py2metM=y)-amide;

benzenesulfonamide;
- Cllgra YR PRSNGSR LRIy -2 methy -

benzenesulfonamide;

2-[(3.4-Dichloro-benzenesul fonyl)-(2-isopropyl-pyrimidin-4-yl}-amino]- N,N-

dimethyl-acetamide;

N-Benzyl-3-chloro-N-(2-cyclopropyl-pyrimidin-4-yl}-2-methyl-

benzenesulfonamide;

3-Chloro-N-cyclopropylmethyl-N-(2-cyclopropyl-pyrimidin-4-yl)-2-methyl-

benzenesulfonamide and
3-Chloro-2-methyl-N-(6-phenyl-pyrimidin-4-yl)-benzenesulfonamide.

13. Compounds according to any one of claims 1 to 12 selected from
3-Chloro-2-methyl-N-(2-methyl-pyrimidin-4-yl)-benzenesulfonamide;
3-Chloro-N-(2-cyclopropyl-pyrimidin-4-y1)-2-methyl-benzenesulfonamide;

N-(2-Cyclopropyl-pyrimidm-4-y1)-2,5-difluoro-benzenesulfonamide;



benzenesulfonamide and
3-Chloro-2-methyl-N-(6-phenyl-pyrimiggn-4-yl)-benzenesulfonamide. 13.
Compounds according to any one of claims 1 to 12 selected from
3-Chloro-2-methyl-N-(2-methyl- pyrimidin -4- yI) benzenesulfonamide;

3-CHosonMA2AeYEIQRIORY R IMidiRG: %HMBH@ gsidfonamide;
N-(2- Cyclopropyl pyrimidm-4-yl)-2,5- Iuor enzenes onamlde 50

Nap onlca ( cIo |- X‘I’Ilm m|de
B|phk(g‘;’n1§’%1 fOI”II(?%.lgI ?c?(a}o Or%F p@iﬁp in-4 ﬁaml

5-Fluoro-N- (2 isopropyl-pyrimidin-4- yI) -2-methyl- benzenesulfonamlde
3,4-DidrksHo-RI=( %fé@'ﬁ%’a Ryt A SR h bR mide:

(2-1sopropyl-pyrimidin-4-yl)-4-(1, 3-oxazol-5-yl)-benzenesulfonamide;
2,4- m%mm%éépmpmm%mmway&mmebéﬁzm@mfonanlde

2,3- ISO 0 | |n- -

5- P}%??Og #%I ér%ne ﬁc ai(:| qg%yggﬁiggn%}g&d -amide;
3-Chloro-N-(2-isapropyl pyrlmldln -4-y thyl-benzenesulfon mlde
N-(2-SGHHSBYIRY ﬁ%%ﬁ?mw@m ar%éﬂﬁgﬁ-w ROTRA R ide;
N-(2-Isopropyl-pyrimidin-4-yl)-2-trifluorornethyl-benzenesulfonamide;
5-ChIbBOQh?i]@lphéhé(Z%Qﬁmﬂﬁlabid@dﬁﬁo‘bbdwﬁpwmwﬁmﬂmjdﬁmide;
N-(2-Isopropyl-pyrimidin-4-yl)-4-trittuoromethyl-benzenesulfonamide;
Naphshieider2-sititinishagied (Ruisopapyd-Hvopdind-yhEatided-yi-amide,
Biphenyl-4-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;

2,5-DiflradN(2 z'%&ﬁ{%% BYFIm|dip-4- &?ﬁ%ﬁﬂ%ﬂ&@ﬁ@m@ﬁmde

N-(2-Isopropyl-pyrimidi -3,4-dime hoxy -benzenesulfonamide;

N-(2- Péw@Eimpr%ﬁm&ﬁnahwdlb%atfél@rypwéw&%%%ﬁ@f?a@lde

3-Chloro-N-(2-ethyl-pyrirnidin-4-yl)-2-methyl-benzenesulfonamide;
N-(2-Isopropyl-pyrimidin-4-y1)-2-trifluoromethyl-benzenesul fonamide;
5-Chloro-thiophene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl}-amide;
N-(2-Isopropyi-pyrimidin-4-y1)-4-trifluoromethyl-benzenesulfonamide;

Naphthalene-2-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;
Biphenyl-4-sulfonic acid (2-isopropyl-pyrimidin-4-yl)-amide;

2,5-Difluoro-N-(2-isopropyl-pyrimidin-4-yl)-benzenesulfonamide;
N-(2-Isopropyl-pyrimidin-4-y1)-3,4-dimethoxy-benzenesulfonarnide;
N-(2-tert-Butyl-pyrimidin-4-yl}-4-oxazol-5-yl-benzenesulfonamide;

3-Chloro-N-(2-ethyl-pyrirnidin-4-yl)-2-methyl-benzenesulfonamide;
2,4-Dichloro-N-(2-ethyl-pyrimidin-4-yl)-6-methyl-benzenesulfonamide;

3-Chloro-N-(2-cyclobutyl-pyrimidin-4-y1)-2-methyl-benzenesuifonamide;
Naphthalene-2-sulfonic acid (2-cyclobutyl-pyrimidin-4-yl}-amide;

5-Pyridin-2-yl-thiophene-2-sulfonic acid (2-cyclobutyl-pyrimdin-4-yl)-amide;



2,4-Dichloro-N-(2-ethyl-pyrimidin-4-yl)-6-methyl-benzenesulfonamide;
3-Chloro-N-(2-cyclobutyl-pyrimidin-4-y)-2-methyl-benzenesulfonamde;
Naphthalene-2-sulfonic acid (2-cyclobutyl-pyrimidin-4-yl)-arnide;
5-Pyridiu-2-yl-thiophene-2-sulfonic acid

(2-cyclobrtylopyimdingdrybha/Mieinsdin-4-y1)-6-methyl-benzenesul fonamide;
2 ,4-Diehloro-N- (2 cyclobutyl-pyrimidin-4-yl)-6-methyl- benzenesulfonamide

3 Chiorér)li RIS (y c(yc%do oYL fﬁ“m“&’.%”h“ BD I_\Il\dd %lgtt}w% %nr%fgﬁseuéﬁ)l glr%?ﬁl and
3,zi-r%iér%?@%(lﬁ:@é&Wb9wmﬁ:yl9:sz@%b6%ff28ﬂé@Rﬁ8ﬂ%ude.

14. A process for the preparation of a compound according to any one of
lclaimsabass 18 thomgnisitignied seaotivrst aeudipointdiacsefinlgiss 1 to 13

form 5 f fpal rding to formula
I'-. V\‘#%“ miweé@%{g g@ %ﬁ-ﬁé‘{lﬁé ggﬁcng{l) 15. ggﬁggnds according
to any one of claims 1 to 13 for the preparation of medicaments for the
treatment of diabetes. 16. A pharmaceutical composition comprising a
compound in accordance with any oneRdf claims 1 to 13 and a
therapeutically inert carrier. 17. The use of az=fompound according to any
one of claims 1 to 13 for the preparafion 'o" medicaments for the treatment
of diabetes. 52 1.8. The use of aMpeEmd, agsérding to any one of
claims 1 to 13 for the preparation. of medicaments for the treatment and
prophylaxis of diabetes Type 11. A

T

in the presence of a compound according to formula

i
&

Eﬁt”sm:ﬁf

wherein R! to R’ are defined as in claim 1.

Compounds according to any one of claims 1 to 13 for the preparation of medicaments
for the treatment of diabetes.

16. A pharmaceutical composition comprising a compound in accordance with any one
of claims 1 to 13 and a therapeutically inert carrier.

7. The use of a compound according to any one of claims 1 to 13 for the preparation of

medicaments for the treatment of diabetes.



19. A compound according to any one of claims 1 to 13, when
manufactured according to a process of claim 14. 20. Compounds of
formulal R Ra RNNR (I) wherein R'is methyl, ethyl, cyclopropyl,
cyclobutyl, isopropyl, tert.butyl, methoxytethyl,
“cyclopropylmethoxymethyl, 2-methyl-thiazolyl, morpholinylmethyl or
1BhenyTheRiseisydrogenddikybotizg yi, RS tohytiebgen | &kl drrahylpRAaigtion of
pheny], | I | [Welfer=l¢] g I jomorpholyl,
Wheréa%?f%gég ,%@gﬂ%ﬁ%ﬁ?ﬁéﬂgny ’pé% mo%%%ii)l%ea?%%%&mo (gyl and
thiomagrpholyl are optic nal_%]substitut d with ?ne Qr rrlore sub rit‘uenés "
UhdepnteHiRFee e d fo %&ﬂ?%@%%%ﬁﬁ?l, FalogSHeRRERY g accordvg fo 2
trifluorpareteyf animarylalkyl, aryloxy, oxazolyl, pyrid nyl, pyrimidinyl,
pyrazolyl, imidazolyl and thiazolyl; R5 is hydrogen, alkyl, aralkyl,
zgycloqﬂ%g%gg)ﬂ&rﬁ%m%bonylalkyI. 53 and pharmaceutically
acceptable salts and esters thereof; and, wherein
N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide;
2-chIoro-N-(2-methyI-4-pyrimidinyl)-@“?*toluenesuIfonamide; and 2,4,
5-trichIoro-N-(2,6-dimethyl-4-pyrimp@h@nzenesuIfonamide; are

excluded o 0. O
' il _ N
R*z/’kxw’;"\ﬂfsxﬁfa
by '
B
)]
wherein

R’ is methyl, ethyl, cyclopropyl, cyclobutyl, isopropyl, tert.butyl, methoxymethyl,
cyclopropylmethoxymethyl, 2-methyl-thiazolyl, morpholinylmethyl or phenyl;

R? is hydrogen, atkyl or aryl;
R is hydrogen, alkyl or aryl;
R* is phenyl, naphty!, thiophenyl, quinolyl, piperidyl, morpholyl or thiomorpholyl,

wherein phenyl, naphtyl, throphenyl, quinolyl, piperidyi, morpholy! and
thiomorpholyl are optionally substituted with one or more substituents
independently selected from alkyl, cycloalkyl, halogen, atkoxy, cyano,
trifluoromethyl, aryl, arylalkyl, aryloxy, oxazolyl, pyridinyl, pyrimidinyl, pyrazolyl,

inﬁdazoiyl and thiazolyl;

R is hydrogen, alkyl, aralkyl, cycloalkylalkyl or aminocarbonylalkyl;



for the preparation of medicaments for the treatment of diabetes. 21 A
pharmaceutical composition comprising a compound in accordance with
claim 20 and a therapeutically inert cagré'er. 22 Use of a compound
according to claim 20 for the preparatiori of medicaments for the
treatment of diabetes. 23. Use of a compound according to claim 20 for

the P paratarrBIGHEtRCSTREhIS YA stifssednd prophylaxis of
diabetes Type II.
and, wherein

N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide;
2-chloro-N-(2-methyl-4-pyrimidinyl)-p-toluenesulfonamide; and

2.4, 5-trichloro-N-(2,6-dimethyl-4-pyrimidinyl)-benzenesulfonamide;
are excluded,
for the preparation of medicaments for the treatment of diabetes.

21 A pharmaceutical composition comprising a compound in accordance with claim 20

and a therapeutically inert carrier.

22 Use of a compound according to claim 20 for the preparation of medicaments for the
_treatment of diabetes.
23, Use of a compound according to ¢laim 20 for the preparation of medicaments for the

treatment and prophylaxis of diabetes Type II.



